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FORWARD 
 
In March 2001, the National Institutes of Health issued the following warning: "The number 
of Web sites offering health-related resources grows every day. Many sites provide valuable 
information, while others may have information that is unreliable or misleading."1 
Furthermore, because of the rapid increase in Internet-based information, many hours can 
be wasted searching, selecting, and printing. Since only the smallest fraction of information 
dealing with coronavirus is indexed in search engines, such as www.google.com or others, a 
non-systematic approach to Internet research can be not only time consuming, but also 
incomplete. This book was created for medical professionals, students, and members of the 
general public who want to know as much as possible about coronavirus, using the most 
advanced research tools available and spending the least amount of time doing so.  
 
In addition to offering a structured and comprehensive bibliography, the pages that follow 
will tell you where and how to find reliable information covering virtually all topics related 
to coronavirus, from the essentials to the most advanced areas of research. Public, academic, 
government, and peer-reviewed research studies are emphasized. Various abstracts are 
reproduced to give you some of the latest official information available to date on 
coronavirus. Abundant guidance is given on how to obtain free-of-charge primary research 
results via the Internet. While this book focuses on the field of medicine, when some 
sources provide access to non-medical information relating to coronavirus, these are 
noted in the text. 
 
E-book and electronic versions of this book are fully interactive with each of the Internet 
sites mentioned (clicking on a hyperlink automatically opens your browser to the site 
indicated). If you are using the hard copy version of this book, you can access a cited Web 
site by typing the provided Web address directly into your Internet browser. You may find 
it useful to refer to synonyms or related terms when accessing these Internet databases. 
NOTE: At the time of publication, the Web addresses were functional. However, some links 
may fail due to URL address changes, which is a common occurrence on the Internet.  
 
For readers unfamiliar with the Internet, detailed instructions are offered on how to access 
electronic resources. For readers unfamiliar with medical terminology, a comprehensive 
glossary is provided. For readers without access to Internet resources, a directory of medical 
libraries, that have or can locate references cited here, is given. We hope these resources will 
prove useful to the widest possible audience seeking information on coronavirus.  
 

The Editors 

                                                           
1 From the NIH, National Cancer Institute (NCI): http://www.cancer.gov/cancerinfo/ten-things-to-know. 
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CHAPTER 1. STUDIES ON CORONAVIRUS 
 

Overview 
 
In this chapter, we will show you how to locate peer-reviewed references and studies on 
coronavirus.  
 

Federally Funded Research on Coronavirus 
 
The U.S. Government supports a variety of research studies relating to coronavirus. These 
studies are tracked by the Office of Extramural Research at the National Institutes of 
Health.2 CRISP (Computerized Retrieval of Information on Scientific Projects) is a searchable 
database of federally funded biomedical research projects conducted at universities, 
hospitals, and other institutions.  
 
Search the CRISP Web site at http://crisp.cit.nih.gov/crisp/crisp_query.generate_screen. 
You will have the option to perform targeted searches by various criteria, including 
geography, date, and topics related to coronavirus.  
 
For most of the studies, the agencies reporting into CRISP provide summaries or abstracts. 
As opposed to clinical trial research using patients, many federally funded studies use 
animals or simulated models to explore coronavirus. The following is typical of the type of 
information found when searching the CRISP database for coronavirus: 

• Project Title: 2-5A ANTISENSE FOR DEGRADATION OF SARS CORONAVIRUS 
RNA 
Principal Investigator & Institution: Cramer, Hagen; Ridgeway Biosystems, Inc. 9500 
Euclid Ave, Nd-50 Cleveland, Oh 44195 
Timing: Fiscal Year 2004; Project Start 01-APR-2004; Project End 31-OCT-2004 

                                                           
2 Healthcare projects are funded by the National Institutes of Health (NIH), Substance Abuse and Mental Health 
Services (SAMHSA), Health Resources and Services Administration (HRSA), Food and Drug Administration 
(FDA), Centers for Disease Control and Prevention (CDCP), Agency for Healthcare Research and Quality (AHRQ), 
and Office of Assistant Secretary of Health (OASH). 
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Summary: (provided by applicant): Severe acute respiratory syndrome (SARS) is a 
newly recognized illness that has rapidly spread throughout Asia, North America and 
Europe. SARS has been found to be a highly infectious disease with high mortality, 
considerable occupational hazard, and no specific therapy. On July 5, the World Health 
Organization (WHO) finally declared that SARS has been contained around the world. 
However, it seems likely that SARS will return. Therefore, the development of effective 
drugs to treat SARS infection is imperative. Ridgeway Biosystems, Inc. is developing 
novel drugs for targeting cancer and infectious diseases using its proprietary 2-5A 
antisense technology. 2-5A antisense exploits a ubiquitous cellular ribonuclease L 
(RNase L), which is activated by binding to 2-5A. By linking 2-5A to antisense, RNase L 
is directed to a specific RNA molecule, in this case to SARS RNA. The efficiency of 2-5A 
antisense is many times superior to corresponding antisense lacking 2-5A and it avoids 
adverse non-specific effects associated with RNAi. We propose to develop an effective 
and marketable 2-5A antisense drug for the treatment of SARS infection. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: A SARS-COV SPIKE PROTEIN VACCINE 
Principal Investigator & Institution: Sim, B Kim Lee.; Director; Protein Potential Llc 308 
Argosy Dr Gaithersburg, Md 20878 
Timing: Fiscal Year 2004; Project Start 01-APR-2004; Project End 31-MAR-2006 
Summary: (provided by applicant): Severe acute respiratory syndrome (SARS) has been 
reported in Asia, North America, and Europe. In March 2003, a novel coronavirus 
(SARS-CoV) was discovered in association with cases of SARS. SARSCoV is a non-
segmented, single-stranded, (+) sense RNA, which was 29.74 kb in one of the first 
sequenced isolates. There are no drugs or vaccine for treating or preventing SARS. We 
aim to develop a vaccine to control infection with SARS-CoV by targeting a surface 
accessible protein. The correlate of protective immunity for virtually all effective 
vaccines against viruses is the titer of antibodies that neutralizes virus invasion into cells 
and/or development of the virus within the cells. For antibodies to neutralize virus they 
in general are directed against proteins or glycoproteins that are accessible on the 
surface of viruses when they are extracellular. The "spike" (also called S or E2) 
glycoprotein of SARS-CoV is such a target. It is also attractive as a target, because it is 
thought to mediate invasion of the virus into host cells. The spike protein of one isolate 
is 1256 amino acids encoded by 3768 base pairs. Based on our experience with 
identifying biologically active regions of proteins that mediate invasion into cells, and 
are good targets for antibody mediated protective immunity, we selected a region of the 
SARS-CoV spike protein which we have designated Region I. It is represented by 2421 
base pairs and codes for a protein of 807 amino acids. Our data indicate that N-
gycosylation of such proteins reduces expression and immunogenicity of the proteins. 
Region I was selected in part because of paucity of N-glycosylation sites. However, there 
are 9 such sites in the native sequence. We therefore altered the the known sequence of 
Region 1 to eliminate these 9 potential N-glycosylation sites, and produced a synthetic 
gene based on this altered sequence. Our experience with expression of proteins in 
Pichia pastoris indicates that altering codon usage based on our proprietary information 
leads to enhanced expression of recombinant proteins and in vivo expression of proteins 
by DNA vaccines. We therefore will use the Region I Spike Protein SARS-CoV native no 
glycosylation (RI-native-NG) sequence as the basis for creating a second synthetic gene 
in which we will optimize the gene sequence to alter codon usage. This sequence is 
designated Region I Spike Protein SARS-CoV codon optimized no glycosylation (RI-
optimized-NG). These synthetic DNA sequences, RI-native NG and RI-optimized-NG, 
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will be used to construct DNA plasmids and to produce recombinant proteins in P. 
Pastoris that will be optimized for production and purification and used as 
immunogens. Mice and rhesus monkeys will be immunized with 3 doses of 
recombinant protein in adjuvant or a sequential (prime-boost regimen) of a DNA 
plasmid expressing the SARS-CoV spike protein followed by recombinant protein in 
adjuvant. Anti-sera will be assessed for antibodies to spike protein by ELISA and 
capacity to neutralize virus invasion of Vero cells in vitro. Successful completion of 
Phase I will be achieved when we have generated a robust method for producing and 
purifying high quality at high yield Region I rec. protein, and have demonstrated that 
anti-sera elicited by immunization neutralizes viral activity in vitro. Phase II will include 
a monkey immunization and challenge study and scale up and process development for 
cGMP production and clinical trials. Our long term goal of commercializing a SARS 
vaccine is enhanced by this collaboration among Protein Potential (recombinant protein 
and DNA plasmid development expertise), CDC (viral neutralization assays and 
knowledge of the disease), and NMRC (immunization of mice and monkeys, and 
clinical trials). 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: ANALYSIS OF THE SARS VIRUS S GLYCOPROTEINS 
Principal Investigator & Institution: Bates, Paul F.; Associate Professor; Microbiology; 
University of Pennsylvania 3451 Walnut Street Philadelphia, Pa 19104 
Timing: Fiscal Year 2004; Project Start 01-APR-2004; Project End 31-MAR-2006 
Summary: (provided by applicant): Severe Acute Respiratory Syndrome (SARS) is a 
rapidly emerging infectious disease. First observed in the Guangdong Province in China 
in late 2002, SARS has spread rapidly around the world with predominant SARS cases 
documented in Hong Kong, Beijing, Guangdong, and Toronto. At present well over 
3000 cases are reported with ongoing epidemics in Taiwan and Toronto. It appears that 
the mortality rate for SARS is between 5-10% for the entire population with 
progressively higher rates in older age groups reaching nearly 80% in patients over 65 
years. A novel coronavirus has been identified and shown to be responsible for SARS. 
This virus called SARS-associated coronavirus (SCV) is the object of this study. 
Coronaviruses are enveloped RNA viruses that depend upon glycoproteins on the 
virion surface to enter host cells. The Spike or S glycoprotein of coronaviruses is 
responsible for both recognition of host receptors and also for membrane fusion to 
deliver the virus inside the host cell. Viral glycoproteins are also the targets for humoral 
immune responses and antibodies to S glycoproteins effectively neutralize other 
coronaviruses. The goal of this application is to develop a system for comprehensive 
analysis of the SARS coronavirus S glycoproteins. Toward that end, we propose in 
Specific Aim 1 to develop retroviral pseudotypes that carry the SCV spike and to utilize 
these pseudotypes to begin a preliminary analysis of the S glycoprotein. Specific Aim 2 
will identify the cellular receptor(s) for SCV S using a variety of independent genetic 
and biochemical strategies. Once identified the receptor(s) and its interaction with S 
glycoproteins will be studied. Achieving these Specific Aims will not only significantly 
enhance our understanding of the SARS virus, but will likely aid in the development of 
vaccines for SARS and in design of therapeutics that block SARS S function or interfere 
with S glycoprotein-receptor interactions. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen
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• Project Title: CELL CULTURE ANIMAL MODELS FOR SARS-COV 
Principal Investigator & Institution: Pekosz, Andrew S.; Assistant Professor; Molecular 
Microbiology; Washington University Lindell and Skinker Blvd St. Louis, Mo 63130 
Timing: Fiscal Year 2004; Project Start 01-MAY-2004; Project End 30-APR-2006 
Summary: (provided by applicant): In the spring of 2003, an outbreak of unknown 
etiology began in South East Asia and quickly spread to several other countries. The 
disease, termed severe acute respiratory distress syndrome or SARS, was identified and 
contained by a massive public health effort orchestrated by the WHO and local 
authorities. The etiological agent of this disease was identified as a new strain of 
coronavirus, and given the name SARS-CoV. In order to gain additional knowledge as 
to the replication, pathogenesis and immune responses induced by the virus, animal and 
cell culture models are needed. The experiments described in this application are aimed 
at establishing 1) in vitro tissue culture models for SARS-CoV infection using primary 
respiratory epithelial cells 2) a mouse model for SARS-CoV infection using wild type as 
well as immunodeficient mouse strains and 3) structure/function analysis systems for 
SARS-CoV ORFs of unknown function. Successful completion of the aims outlined in 
this application will establish systems for investigating the cell biology and pathogenesis 
of SARS-CoV. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: CONTROL OF MHV INFECTION IN THE CENTRAL NERVOUS 
SYSTEM 
Principal Investigator & Institution: Buchmeier, Michael J.; Professor; Scripps Research 
Institute Tpc7 La Jolla, Ca 92037 
Timing: Fiscal Year 2002; Project Start 01-FEB-1998; Project End 31-JAN-2004 
Summary: (Adapted from Applicant's Summary): Multiple sclerosis (MS) is the most 
common autoimmune neurodegenerative disease of adults in the United States, 
affecting approximately 250,000 individuals. Available evidence suggests that MS 
etiology and pathogenesis may involve two events, the first being exposure to an 
environmental agent, likely a virus, early in life, followed by a second event in early 
adulthood which triggers disease. Links with host genetics, particularly MHC-class II 
antigens and gender have been shown, but a definitive pathogenetic sequence linking 
the early and late events has not been shown, therefore animal model systems are of 
value in providing insight into the pathogenesis of MS. This project seeks to understand 
the mechanisms of CD4+ T cell mediated immune responses in the pathogenesis of CNS 
demyelinating disease, the signals which trigger influx of inflammatory cells, and the 
state and sites of virus persistence within the CNS. Intracerebral inoculation of C57B1/6 
mice with the neurotropic murine coronavirus MHV-JHM and variants such as V5A13.1 
derived from it results in a reproducible encephalomyelitis which usually resolves 
within 7-14 days but is followed by acute or chronic episodes of demyelination. 
Restriction of virus replication and spread within the brain is controlled by elements of 
the T cell response, and is accompanied by induction of multiple cytokine and 
chemokine mRNAs in the CNS compartment. Evidence suggests that CD4+ T cell 
responses are central to both control of infection and demyelinating disease, hence Dr. 
Buchmeier proposes three specific aims to elucidate details of this virus-host interaction. 
These are: 1) to investigate in CD4 knockout mice the requirements for demyelination; 2) 
to investigate in C57B1/6 and B6CD4 knockout mice the pathogenesis of virus-induced 
acute and chronic demyelinating disease and to seek evidence of an antiself response 
against components of the myelin sheath triggered by virus infection; and 3) to analyze 
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by in situ hybridization, immunohistochemistry and PCR the state and cellular sites of 
viral persistence within the CNS following infection. Coronaviruses are widespread 
upper respiratory and enteric pathogens in man and animals, and coronavirus RNA has 
recently been described in the brains of human multiple sclerosis patients. The studies 
proposed will reveal basic information in interpreting the host-virus relationship in 
coronavirus infections, how they cause persistent infections, and the mechanisms of 
pathogenesis of demyelinating disease. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: CORE--NEUROPATHOLOGY 
Principal Investigator & Institution: Lavi, Ehud; University of Pennsylvania 3451 Walnut 
Street Philadelphia, Pa 19104 
Timing: Fiscal Year 2002 
Summary: The core facility will consolidate all the morphological services for the use of 
the various projects. These services include histological preparations such as tissue 
processing, embedding sectioning and staining. Following histological processing the 
core will provide evaluation and interpretation of histopathological changes in tissue 
sections. These include evaluation and quantification of demyelination during 
coronavirus infection in mice, evaluation of virus-induced cerebrovascular disease in 
murine leukemia virus infection in mice, and analysis of HSV receptor expression in 
human brain. Computerized morphometric analysis will be offered as necessary. 
Additional morphological services or assistance will be provided for studies which 
require immunohistochemistry, immunofluorescence, in situ hybridization, in situ-PCR, 
and electron microscopy. Thus the core facility services are essential to the success of the 
fundamental goal of the project. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: CORE--NEUROPATHOLOGY FACILITY 
Principal Investigator & Institution: Weiner, Leslie P.; University of Southern California 
2250 Alcazar Street, Csc-219 Los Angeles, Ca 90033 
Timing: Fiscal Year 2002 
Summary: A DI vector core is a new addition to this program. It will support the work 
described in the individual sections and will be headed by Dr. Lai. DI vectors are 
proposed to explore the issues of altered pathogenesis via expression of viral structural 
proteins, cytokines and inhibitors of the immune response. The lack of an infectious 
cDNA clone for any coronavirus, which would allow stable expression of these factors, 
provides the basic rationale for DI expression. We demonstrated the high rate of 
coronavirus recombination; however, the use of recombinant or variant viruses with 
limited numbers of mutations are significantly hampered by the requirement to 
completely sequence the 31 kb genome to demonstrate that any alterations in 
pathogenesis are indeed due to the mutation under study. A centralized core to produce 
the DI vector pools will provide both uniformity and quality control. Experiments 
examining the pathogenesis of MHV-A59 using the DI vector to express the JHMV HE 
protein were carried out over a three year period and are a summary of over 10 separate 
experiments. We noted no variation in any of the four pools prepared by Dr. Zhang; 
however, consistency in preparation, construction of the vector RNA, monitoring the DI 
gene expression as well as routine titer determinations will prevent any loss of time and 
effort within the individual projects. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen
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• Project Title: CORONAVIRUS-RECEPTOR INTERACTIONS 
Principal Investigator & Institution: Holmes, Kathryn V.; Professor; Microbiology; 
University of Colorado Hlth Sciences Ctr P.O. Box 6508, Grants and Contracts Aurora, 
Co 800450508 
Timing: Fiscal Year 2002; Project Start 01-APR-1988; Project End 30-JUN-2004 
Summary: Human coronaviruses cause 15 to 30 percent of common colds, yet there has 
been little investigation of these human pathogens. Our long term goal is to develop 
anti-viral drugs to prevent and/or treat human coronavirus infections of the upper 
respiratory tract. We anticipate that these drugs would be used in combination with 
drugs to prevent or treat colds due to rhinoviruses which are now being developed in 
other laboratories. By covering the viruses that cause most common colds, such 
combination drugs would make it unnecessary to identify the type of common cold 
virus causing early symptoms before initiating therapy. Our strategy for developing 
anti-coronavirus drugs is to use information about viral spike protein and receptor 
structure and function to identify small molecules that may block interactions of the 
viral spike glycoprotein with its cellular receptor glycoprotein. Our lab has identified 
receptors for human, murine and feline coronaviruses. We have expressed and purified 
soluble recombinant receptor glycoproteins, and are testing them for receptor activities. 
We will use mutagenesis to identify the amino acids and domains of the viral spike 
proteins and receptor glycoproteins that interact, and test the mutant proteins for 
binding activity and the ability to induce or undergo conformational changes that lead 
to membrane fusion and virus entry. We will analyze the structures of the spike proteins 
and receptor glycoproteins using cryo-electron microscopy and X-ray crystallography. 
The resulting structural models will be used to develop small molecules that block virus 
binding and/or receptor induced conformational changes in the spike protein. These 
molecules will be tested in cell culture model systems for toxicity and for the ability to 
block virus infection. Non-toxic drugs with anti-viral activity in cultures will be tested in 
animal model systems for the ability to block coronavirus infections of the respiratory 
tract. Our experimental models are the interactions of two coronaviruses, mouse 
hepatitis virus (MHV) and human coronavirus 229E (HCoV-229E), with their receptors, 
MHVR and hAPN, respectively. The murine model is more advanced than the human 
model, and will provide information and strategies that will facilitate our studies on 
human coronavirus-receptor interactions. The MHV model will also provide 
fundamental information on how an immunoglobulin-related receptor initiates infection 
with an enveloped virus. The 229E model will elucidate how the enzyme APN acts as a 
virus receptor. Inhibition of HCoV-229E respiratory infection by candidate drugs will be 
studied in transgenic mice that express the HCoV-229E receptor, hAPN, in the 
respiratory epithelium. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: DECIPHERING -1 FRAMESHIFT CIS ACTING DOMAINS IN BYDV 
Principal Investigator & Institution: Staplin, William R.; Plant Pathology; Iowa State 
University Ames, Ia 500112207 
Timing: Fiscal Year 2003; Project Start 23-JUN-2003; Project End 22-JUN-2006 
Summary: (provided by applicant): Frameshift is relevant to both plant and mammalian 
viruses, including Human Immunodeficiency Virus Type 1 (HIV-1) and Human 
Coronavirus (HCV). This frameshift allows for the translation of the RNA dependent 
RNA polymerase (Rd-RP). BYDV is a well-characterized plant virus with several unique 
translational processes, including a long distance base pairing which allows -1 
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frameshift. Nucleotides on the bulge of the adjacent downstream stem loop (ADSL) base 
pair to the long distance frameshift element (LDFE), four kilobases downstream. This 
novel mechanism requires further characterization since other cis acting components 
both distal and proximal to the frameshift site were found to influence frameshift. These 
regions will be assessed through structural analysis, site directed mutagenesis and in 
vitro and in vivo frameshift assays within wheat and oat protoplast transfection systems 
to quantitatively measure frameshift efficiencies. These assays will delineate the 
responsible RNA domains, necessary for frameshift. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: DEVELOPING A RECOMBINANAT VACCINE FOR SARS 
Principal Investigator & Institution: Zhang, Xuming; Associate Professor; Microbiology 
and Immunology; University of Arkansas Med Scis Ltl Rock Little Rock, Ar 72205 
Timing: Fiscal Year 2004; Project Start 01-APR-2004; Project End 31-MAR-2006 
Summary: (provided by applicant): The current epidemic of the severe acute respiratory 
syndrome (SARS) is caused by a novel coronavirus, SARS-CoV. To date, the global 
confirmed SARS cases have reached >8,000 with L800 deaths in 30 countries. With an 
ease of transmission and severity of the disease, SARS poses a great threat to public 
health and causes significant economic loss. The long-term goal of this proposed 
research is to develop an efficacious vaccine for preventing future SARS epidemic. 
While various types of vaccines have been developed for different illnesses, current 
information obtained from studies on animal coronaviruses and their respective hosts 
suggests that the most promising vaccine for SARS would be a coronavirus-based live 
vaccine. However, the development of an attenuated, live SARS-CoV vaccine is a long-
term approach with an unpredictable outcome. Previously, the P.I. has isolated a human 
enteric coronavirus (HECoV) associated with acute, mild diarrhea but with no other 
severe clinical symptoms. Based on the tenet of a common mucosal immune system, 
antigenic stimulation by oral immunization is usually very effective in inducing 
immunity to respiratory pathogens. Therefore, the P.I. proposes (i) to develop a 
recombinant human enteric coronavirus expressing the spike protein of the SARS-CoV 
as a vaccine for SARS, and (ii) to characterize the biological properties of the 
recombinant coronavirus. These studies can be accomplished within the proposed, short 
period of time and will provide crucial information about the utility of the recombinant 
coronavirus as an expression vector and as a candidate live vaccine for SARS. They will 
facilitate future clinical trials in animals and humans. Such a recombinant system will 
not only be important for the development of SARS vaccine but may provide potential 
avenues for the development of vaccines for other severe infectious diseases such as 
AIDS. It also provides a powerful molecular tool for studying pathogenesis and 
immunity of SARS-CoV. The practical impact of this research will be undoubtedly 
enormous. This research thus represents the exploratory nature of the R21 mechanism. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: DEVELOPMENT OF VLP VACCINES FOR SARS PREVENTION 
Principal Investigator & Institution: Compans, Richard W.; Professor and Chair; 
Microbiology and Immunology; Emory University 1784 North Decatur Road Atlanta, 
Ga 30322 
Timing: Fiscal Year 2004; Project Start 01-JUL-2004; Project End 30-JUN-2006 
Summary: (provided by applicant): The focus of this project will be to develop novel 
virus-like particle (VLP)-based immunogens for eliciting strong neutralizing antibody 
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responses against severe acute respiratory syndrome (SARS) coronavirus. Previous 
studies with coronaviruses have shown that co-expression of the M and E glycoproteins 
can lead to the formation of virus-like particles and their release from the cell. 
Furthermore, when the spike (S) protein is expressed along with the M and E proteins, it 
can be incorporated into the coronavirus VLPs. We plan to achieve our goals in three 
phases. First, based on the results obtained in our preliminary studies and our 
experience in VLP design and production, we will develop "first generation" SARS CoV 
VLPs consisting of its M, E and S proteins or "first generation" chimeric VLPs formed by 
SIV Gag proteins that incorporate high levels of SARS CoV S proteins. Second, we will 
investigate whether VLPs formed by other viral core proteins will provide a better 
framework for the development of VLP-based vaccines against SARS. Third, we will 
explore alternative approaches to develop "second generation" phenotypically mixed 
VLPs to enhance their immunogenicity. Specifically, we will focus on two promising 
strategies: 1) To design phenotypically mixed VLPs for targeting to antigen-presenting 
cells to augment immune responses (ligand for fit3, mannose receptor); and 2) To design 
phenotypically mixed VLPs for targeting to mucosal surfaces to enhance mucosal 
immune responses (inclusion of HA, HN). Through this systematic approach, we will 
explore different strategies to design and produce novel SARS VLPs, compare their 
efficacies in inducing immune responses in small animal models and determine optimal 
immunization routes (mucosal immunization by intranasal route vs. systemic 
immunization via intramuscular injection), with the aim to develop candidate vaccines 
for large-scale production. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: ENTRY OF CORONAVIRUSES INTO HOST CELLS 
Principal Investigator & Institution: Whittaker, Gary R.; Assistant Professor; 
Microbiology and Immunology; Cornell University Ithaca Office of Sponsored Programs 
Ithaca, Ny 14853 
Timing: Fiscal Year 2004; Project Start 01-JUN-2004; Project End 31-MAY-2006 
Summary: (provided by applicant): Entry of coronaviruses into host cells is an under-
explored area of virology research. In this application, we propose to use infectious 
bronchitis virus (IBV) of chickens as a model that would be directly applicable to highly 
pathogenic human coronaviruses, such as SARS-CoV. The major goal of this application 
is to define basic information regarding the fusion mechanism and route of 
internalization of IBV. Certain important gaps remain in our understanding of 
coronavirus entry: specifically 1) the fact that, to date, no virus--cell fusion assays have 
been employed to study coronavirus entry, and 2) although coronaviruses are generally 
considered to undergo cell--cell fusion at neutral pH, previous data also suggest a pH-
dependent route of entry through endosomes. To address these issues, we have two 
specific aims: 1 - To develop a virus-cell fusion assay for coronaviruses. Using protocols 
in our laboratory to study influenza virus--cell fusion, a principal goal is to develop a 
fluorescence-based virus-cell fusion assay for the coronavirus IBV. 2 - To determine the 
internalization route of IBV into host cells. We have previously characterized the entry 
of other viruses using a combination of molecular, pharmacological and morphological 
approaches. Using similar techniques, a second principal goal is to define the role of 
endocytosis during IBV entry. Our work is designed not only to elucidate the basic entry 
mechanism of IBV, but also to serve as a model for coronaviruses in general--especially 
highly pathogenic human coronaviruses, such as SARS-CoV. IBV would serve as an 
excellent model system to understand coronavirus entry and fusion, and facilitate the 
development of future anti-viral drugs. 
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Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: IMMUNITY AND VIRUS DISEASE 
Principal Investigator & Institution: Welsh, Raymond M.; Professor; Pathology; Univ of 
Massachusetts Med Sch Worcester Office of Research Funding Worcester, Ma 01655 
Timing: Fiscal Year 2004; Project Start 01-JUL-1980; Project End 31-MAR-2009 
Summary: (provided by applicant): Despite many advances in biomedical research, viral 
infections remain a major threat to human health. In the past 20 years we have 
witnessed either the emergence or the definition of acute and persistent viral infections 
caused by agents such as HIV, HTLV, hepatitis viruses, ebola virus, hantavirus, 
papillomavirus, herpesviruses 6-8, the SARS coronavirus, and monkeypox, and we 
continue to live with the specter of the re-emergence of a 1918-like strain of influenza 
virus or the release of variola (small pox) virus by bioterrorism. There are few effective 
antiviral drugs to combat these viruses, and protection from these agents mainly rests 
on public health containment measures and on the use and development of vaccines. It 
is now thought that attenuated viruses which induce CD8 T cell responses, as well as 
antibody, make better, longer lasting vaccines. Thus, it is important to understand 
factors contributing to the maintenance or loss of CD8 memory in an environment in 
which a host is continually challenged by pathogens that may sometimes become 
persistent. The CD8 T cell response to viral infections is highly dynamic, beginning with 
a cytokine driven apoptotic loss (lymphopenia) in memory CD8 T cell number in the 
early stages of infection, followed by a dramatic expansion in number of virus-specific T 
cells and then by a second decline or silencing phase, associated with T cell apoptosis 
and dissemination into peripheral tissues. The activated CD8 T cells during the acute 
response also become sensitized to undergo Fas/FasL-mediated activation-induced cell 
death (AICD) on strong signaling through their TCR, and this may contribute to the 
transient immune deficiencies seen during viral infections and to the clonal exhaustion 
of T cells under conditions of antigen excess. My lab has made the unique observations 
that (1) there is a cytokine-driven apoptosis early in infection, that (2) apoptosis of CD8 
T cells is differentially regulated, dependent on the tissue site, and that (3) there is 
substantial attrition of memory CD8 T cells occurring as a consequence of acute or 
persistent infections with unrelated viruses. Here we propose to continue our studies on 
CD8 T cell apoptosis in mice infected with LCMV, Pichinde, and vaccinia viruses, and 
determine (1) the mechanism and significance of the early cytokine-induced 
lymphopenia and apoptosis of memory CD8 T cells during viral infections, (2) the 
mechanisms regulating the tissue-dependent differences in apoptosis of virus-specific 
CD8 T cells, and (3) the mechanism and significance of memory T cell attrition following 
acute and persistent viral infections. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: IMMUNOPATHOGENESIS OF VIRUS-INDUCED DEMYELINATION 
Principal Investigator & Institution: Perlman, Stanley; Professor; Pediatrics; University 
of Iowa Iowa City, Ia 52242 
Timing: Fiscal Year 2002; Project Start 01-SEP-2000; Project End 31-AUG-2004 
Summary: C57B1/6 (B6) mice infected with the neurotropic coronavirus, mouse 
hepatitis virus, strain JHM, develop a demyelinating encephalomyelitis with clinical 
signs of hindlimb paralysis. The clinical and pathological features of this disease have 
many similarities to the human disease, multiple sclerosis. One important similarity 
between MS and the MHV-infected mouse is that the host immune response is critical 
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for the development of demyelination. The applicant has recently shown that MHV 
infection of mice that lack mature T and B cells due to a deficiency in recombinase-
activating gene activity (Rag1 -/- mice) do not develop demyelination unless 
splenocytes from immunocompetent B6 are adoptively transferred. Demyelination then 
occurs reproducibly in 6-7 days. In addition, he has adapted methods for identifying 
antigen-specific CD4 and CD8 T cells (soluble MHC/peptide tetramer assays and assays 
for measuring intracellular interferon-gamma production) to the direct ex vivo analysis 
of lymphocyte harvested from mice with MHV-induced neurological disease. The 
central hypothesis of this proposal is that adoptively transferred CD4 or CD8 T cells 
secrete a factor or perform a function (or both) that is critical for the induction and/or 
propagation of the demyelinating process in Rag -/- mice. This hypothesis will be 
approached in the following three specific aims. 1. To determine if antigen-specific CD4 
or CD8 T cells in the absence of the other subset are sufficient to induce and propagate 
the demyelinating process. The contribution of Fas/FasL interactions and of specific 
chemokines and cytokines will also be determined. 2. To investigate the role of nitric 
oxide and axonal degeneration, two potentially key components of the pathogenic 
process, in the adoptive transfer model of demyelination. 3. To determine whether MHV 
antigen-nonspecific CD4 T cells become activated and contribute to demyelination in 
virus-infected mice. These experiments will take advantage of recent advances in our 
ability to detect antigen-specific CD4 T cells in the MHV-infected CNS. Demyelination is 
rapid and reproducible after adoptive transfer into the MHV-infected Rag1 -/- mice, 
making this a unique system for investigating the pathogenesis of virus-induced 
demyelination and answering questions about virus-induced demyelination. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: INTRACELLULAR ASSEMBLY OF THE CORONAVIRUS, IBV 
Principal Investigator & Institution: Machamer, Carolyn E.; Associate Professor; Cell 
Biology; Johns Hopkins University 3400 N Charles St Baltimore, Md 21218 
Timing: Fiscal Year 2002; Project Start 01-APR-2002; Project End 31-MAR-2006 
Summary: (provided by applicant): All enveloped viruses exploit the cellular secretory 
pathway for biosynthesis of their membrane proteins. The best studied enveloped 
viruses assemble by budding from the plasma membrane, where their membrane 
proteins accumulate. Assembly of enveloped viruses at intracellular membranes is less 
well understood, although these viruses must also accumulate their membrane proteins 
at the budding site. Intracellular assembly of the avian coronavirus infectious bronchitis 
virus (IBV) in the cis Golgi network will be studied. Coronaviruses are ubiquitous in 
vertebrates, and in humans cause mild respiratory disease (responsible for about 20 
percent of common colds). Coronaviruses are conveniently studied in cell culture 
systems, and are thus an ideal model for intracellular virus assembly. Understanding 
the intracellular assembly of enveloped viruses is important because several virus 
families that cause significant human disease assembly at intracellular membranes. 
These include Bun yaviridae and Flaviviridae. The long term goals of the proposed 
experiments are to elucidate the mechanism and advantages of intracellular assembly of 
enveloped viruses, and to identify unique strategies to interfere with assembly and 
infection by this subset of viruses. Specifically, the experiments are designed to test the 
following hypotheses: (1) the IBV RNA 3 proteins (3a, 3b, and E) play important roles in 
virus assembly and infection; (2) the IBV E protein has an additional function in infected 
cells to slow membrane traffic, allowing S to accumulate at the budding site and 
possibly preventing virus antigen presentation to the immune system; and (3) distinct 
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envelope lipids (derived from the cis Golgi network) provide an advantage for the virus 
during subsequent rounds of infection by promoting fusion with susceptible cells. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: MECHANISMS OF CORONAVIRUS RNA AMPLIFICATION 
Principal Investigator & Institution: Brian, David A.; Professor; Pathobiology; University 
of Tennessee Knoxville Knoxville, Tn 37996 
Timing: Fiscal Year 2002; Project Start 01-JUL-1977; Project End 31-MAY-2007 
Summary: (provided by applicant): Coronavirus-induced diseases in humans and 
animals are widespread and include acute respiratory disease, gastroenteritis, hepatitis, 
nephritis, and acute and chronic encephalitis. This proposal seeks to characterize five 
cis-acting higher-order RNA elements and one cis-acting process (translation) required 
for the replication of a coronavirus helper-dependent minireplicon (Dl RNA). These 
features are presumed requirements for the viral genome as well and are postulated to 
function in the formation of the RdRp replication complex. They also specifically 
address the enigma of how it is that coronavirus subgenomic mRNAs, synthesized on 
mRNA-length double-stranded intermediates and possessing termini identical to those 
on the genome (minimally 65 5' and 1633 3' nts), fail to replicate following transfection 
into helper virus-infected cells. The Dl RNA replicon is a 2.2 kb fusion product of the 
virus genomic termini and differs from mRNA 7 by only 421 nts of additional 
contiguous 5'-proximal sequence. It is postulated that sgmRNAs lack 3 of the necessary 
5'-proximal signals for replication. The study has three specific aims: (1) To characterize 
the role of the phylogenetically-conserved 5'-proximal stem-loops Ill, IV, and V, 
including identification of the viral and cellular protein(s) that bind stem-loop III and 
the cellular protein(s) that binds stem-loop IV. (2) To characterize the cis-acting 
translation requirements for the (fused) partial la and entire N ORFs. (3) To characterize 
the 3' UTR cis-acting features of the phylogenetically conserved pseudoknot and its 
associated upstream bulged stem-loop, and the phylogenetically conserved octamer and 
its associated heptameric helix. Analyses will employ RNA structure probing, site-
directed mutagenesis, mass-spectrometric identification of binding proteins, and assays 
for DI RNA minus-strand synthesis, replication and packaging. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: MICROMECHANICAL SENSORS FOR VIRUS DETECTION 
Principal Investigator & Institution: Bashir, Rashid; Associate Professor; Electrical 
Engineering; Purdue University West Lafayette West Lafayette, in 479072040 
Timing: Fiscal Year 2002; Project Start 30-SEP-2002; Project End 31-AUG-2004 
Summary: (provided by applicant): The recent technological advances in 
nanotechnology and micromachining of semi-conductor materials present themselves 
with new opportunities for cheap, small, and sensitive diagnostic devices capable of 
rapid and highly accurate detection of infectious agents. Surface derivitized cantilever 
structures have successfully been applied to the detection of DNA, proteins and cells, 
yet still fully realized at the levels of sensitivity required for practical applications. In 
addition, detection of viruses has not been fully explored with these technologies. The 
application of this technique in to detection of aerosolized virus particles is the main 
goal of the current proposal. This proposal brings together a group of truly 
interdisciplinary researchers from the fields of micro/nano-systems technology, 
molecular biology and virology, and bio-separations engineering to develop micro-
cantilever-based virus detection techniques and systems which promises performance 
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characteristics exceeding the sensitivity and specificity of PCR amplification assays and 
ELISAs. Calculated limits of detection of our approach are 10-17 to 10 -18 gm of mass 
change on the cantilever surface. This translates to the mass of single virus particles. 
When this method is coupled to currently available monoclonal antibodies against 
viruses, its specificity could surpass ELISAs since our technique doesn't rely on 
enzymatic reaction kinetics as does the former. The ability to detect and monitor-in real-
time and continual basis- of viruses and their subtypes, particularly the most contagious 
viruses and bioterrorism agents, can have drastic implications in the confinement and 
management of the viral epidemics. The long-term objective of this application is to 
develop a micro-scale, robust, real-time monitoring device, based on micro-machined 
ultrathin cantilever arrays for the rapid and sensitive detection of infectious agents, 
particularly bioterrorism agents in field setting and in primary-patient care facilities. 
The array will be specific for specific pathogens and will have the sensitivity to detect a 
single virus or toxin molecule. During Phase I, the proposed effort aims to develop 
dielectrophoresis-based infectious agent trapping, separation and concentration device 
and a proof-of-principle demonstration for the detection of an air-borne virus on 
functionalized micro-scale cantilever. The performance value of the devices for trapping, 
separation, concentration and detection of aerosolized coronavirus particles will be 
assessed. During Phase II, this sensor design and manufacturing capabilities will be 
extended and scaled-up to other infectious agents in the form of integrated sensor arrays 
with capability for on-board signal processing. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: MOLECULAR ANALYSIS OF CORONAVIRUS ASSEMBLY 
Principal Investigator & Institution: Hogue, Brenda G.; Associate Professor; 
Microbiology; Arizona State University P.O. Box 873503 Tempe, Az 852873503 
Timing: Fiscal Year 2003; Project Start 15-SEP-2003; Project End 29-FEB-2008 
Summary: (provided by applicant): Coronaviruses (CVs) are widespread, medically 
important respiratory and enteric pathogens of humans and many domestic animals, 
causing a significant portion of human upper respiratory infections. These enveloped 
viruses contain a positive(+)-sense, single-stranded RNA genome that is the largest 
(approximately 30 kb) of all the RNA viruses. Many questions remain to be answered 
about the molecular details of assembly of enveloped RNA viruses. The studies 
proposed herein focus on the mechanism of assembly of mouse hepatitis virus (MHV) 
that acquire their envelopes by a nucleocapsid independent manner at membranes of 
the endoplasmic reticulum Golgi intermediate compartment (ERGIC). Virus-like-
particles (VLPs) assemble when only the small envelope (E) and membrane (M) proteins 
are coexpressed. We hypothesize that E performs its role through its interplay with M 
and the ERGIC lipid membranes and possibly host proteins. Previous studies 
addressing the role of E and M in virus assembly relied on virus-infected cells, VLPs, 
and targeted RNA recombination. With the availability of a new MHV infectious clone 
we are uniquely positioned to directly manipulate the virus genome to study the 
mechanism by which E and M function in virion assembly. In Aim 1 we will focus on 
understanding the role of the E and M proteins in targeting assembly to intracellular 
membranes. We will precisely identify the site of intracellular localization for E. The 
retention signal in E and domains involved in potential co-localization with M will be 
identified. The role of E, M and host proteins will be studied to determine their roles in 
assembly/budding at intracellular membranes. Aims 2 and 3 are to understand the roles 
of the E and M proteins in virion formation using VLPs, the MHV infectious clone and 
replicons. We will use biochemical and microscopic analyses of chimerics and site-
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specific mutants of E and M expressed from various vectors and the MHV infectious 
clone to study the proteins, subcellular fractions and assembly of wild-type and altered 
VLPs and viruses. Information gained from this study can be used to (i) increase our 
understanding of fundamental mechanisms by which viruses of medical importance 
acquire their envelopes at intracellular membranes, (ii) identify major targets for 
antiviral drug development, (iii) assist in development of CV heterologous gene 
expression vectors for vaccine use, and (iv) contribute to understanding of protein-
protein and protein-membrane interactions and transport. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: MOLECULAR DISSECTION OF THE CORONAVIRUS SPIKE 
Principal Investigator & Institution: Gallagher, Thomas M.; Associate Professor; 
Microbiology and Immunology; Loyola University Chicago Lewis Towers, 13Th Fl 
Chicago, Il 60611 
Timing: Fiscal Year 2003; Project Start 15-DEC-1993; Project End 30-JUN-2008 
Summary: (provided by applicant): The enveloped, RNA-containing murine 
coronaviruses include a large collection of strains. Each strain infects different tissues 
and thus causes a distinct disease such as hepatitis, gastroenteritis, or chronic 
encephalomyelitis; the latter serves as a model for human neurodegenerative diseases. 
This proposal will elucidate coronavirus entry mechanisms, and in doing so will explain 
how very similar strains cause such dramatically different diseases. A key determinant 
of coronavirus tropism is the spike (S), a protein that carries out essential virus entry 
functions. S proteins bind to carcinoembryonic antigen-related cell adhesion molecule 
(CEACAM) receptors, which cause conformational changes culminating in virus-cell 
membrane fusion. The first aim will characterize the structural changes following 
interactions between S and CEACAM. We will specifically focus on novel biochemical 
features of the S proteins, such as their thiol-disulfide reactivities, as they relate to 
structural changes required for virus entry. We expect to provide new insights into 
protein-mediated membrane fusion reactions. The second aim will determine how 
cholesterol operates as a cofactor to support coronavirus entry. We will develop in vitro 
assays for virus fusion and use them to identify cholesterol-dependent stages of the S-
mediated fusion process. The third aim will connect our biochemical studies of 
coronavirus entry with in vivo investigations of disease. This will be accomplished by 
comparing viruses of variable neurovirulence in controlled in vitro measurements of S-
CEACAM binding and S-induced membrane fusion. Our results will relate the 
biochemical properties of the coronaviruses with their pathogenesis. Our collective 
findings will expand current knowledge of virus entry, and help set the stage for future 
antiviral drug developments. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: MOLECULAR STUDIES OF CORONAVIRUS REPLICATION 
Principal Investigator & Institution: Makino, Shinji; Professor; Microbiology and 
Immunology; University of Texas Medical Br Galveston 301 University Blvd Galveston, 
Tx 77555 
Timing: Fiscal Year 2002; Project Start 01-JUL-1990; Project End 30-NOV-2006 
Summary: (provided by applicant): Coronaviruses cause disease in man and animals. 
This group of single-stranded, positive-sense, enveloped RNA viruses causes a range of 
serious gastrointestinal and upper respiratory tract infections. Our overall objective is to 
learn how the parts of this viral pathogen assemble, using mouse hepatitis virus (MHV) 
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as a coronavirus model system. Some experiments will ask whether a virus protein if 
not involved in assembly exerts an effect on infectivity. The packaging signal (PS) of 
MHV is a short RNA sequence that is necessary and sufficient for MHV to package RNA 
into virion. We observed a specific interaction between MHV envelope protein M and 
the MHV PS, which occurred in the absence of N protein. This observation suggested a 
previously unforeseen possibility that specific binding of the PS to the M membrane 
glycoprotein is the initiator of MHV's precise RNA packaging. We propose to describe 
the MHV viral RNA packaging initiation mechanism, and will start by determining 
whether or not the PS directly binds M. Assuming M directly binds the PS, then we will 
identify exactly which M region binds to the PS. We will investigate the possibilities that 
RNA with the PS drives N protein-M protein interaction, and that binding of M to 
multiple regions outside of the PS on the genome-length MHV mRNA occurs in infected 
cells. Coexpression of E and M proteins results in the production of virus-like particles 
(VLP), and this was shown to be temperature sensitive (ts). This ts phenotype of VLP 
production will be used to prove that M interacts with E protein and to determine 
whether or not M oligomerizes at MHV budding sites during VLP production; the 
biological importance of these putative processes will be investigated. We will also 
study whether N is needed for RNA packaging, because we speculate that it is 
dispensable for packaging and central to infectivity. If our speculation is correct, then 
whether or not VLPs lacking the N are infectious will be determined. The case that VLPs 
lacking the N are not infectious would mean that an N domain(s) is important for viral 
infectivity, and these will be identified. How packaged RNA and M interact in the 
presence of N will be studied. If, however, the case turns out to be that N is necessary 
for RNA packaging, then we will look at the importance of N protein-M protein 
interaction in RNA packaging. Any N domain(s) affecting viral RNA packaging will be 
investigated. Finally, we will study whether homotypic interaction of N exists in the 
viral nucleocapsid, and if it does, we will look at whether the PS or M protein triggers 
this. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: MURINE CORONAVIRUS RNA SYNTHESIS 
Principal Investigator & Institution: Lai, Michael Mc.; Distinguished Professor; 
Molecular Microbiol and Immun; University of Southern California 2250 Alcazar Street, 
Csc-219 Los Angeles, Ca 90033 
Timing: Fiscal Year 2002; Project Start 01-AUG-1982; Project End 30-MAY-2005 
Summary: (Adapted from the Investigator's abstract): The overall objective of this grant 
application is to understand the mechanism of regulation of the murine coronavirus 
mouse hepatitis virus (MHV). This virus has the largest RNA genome (31 kb) and a 
complex mechanism of RNA transcription; thus, it potentially serves as a model for 
RNA viruses in general. Dr. Lai has previously identified two cellular proteins, 
heterogeneous nuclear ribonuclear protein (hnRNP A1) and polypyrimidine tract-
binding protein (PTB), which bind to the cis-acting regulatory sequences of MHV RNA. 
In this project, the roles of these cellular proteins in MHV RNA transcription and the 
mechanism of formation of the transcription complex will be studied. The specific aims 
are: 1.Determination of the functional roles of PTB and hnRNP A1 in MHV RNA 
synthesis: Using permanent cell lines expressing wild-type and dominant negative 
mutants of PTB and hnRNP A1, the composition of RNP complex involving cellular and 
viral proteins will be characterized. 2.Characterization of additional cellular factors 
involved in MHV RNA synthesis: Other cellular proteins interacting with components 
of viral transcription complex will be examined by yeast two hybrid screening. 
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3.Characterization of proteins involved in MHV RNA synthesis: The role of viral 
polymerases will be determined by expressing dominant negative mutants of various 
gene 1 protein products and by performing protein depletion studies. To complement 
these studies, targeted recombination within gene 1 will be performed. 4.Study of the 
effects of hnRNP A1 and PTB on viral translation and cellular RNA splicing: The 
potential effects of these cellular proteins on regulation of viral translation will be 
studied. Finally, the potential effects of viral RNA synthesis on the cellular RNA 
processing, with particular emphasis on the possible alterations of alternative RNA 
splicing will be examined. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: PATHOGNESIS OF MOUSE HEPATITIS CORONAVIRUS 
Principal Investigator & Institution: Weiss, Susan R.; Professor; University of 
Pennsylvania 3451 Walnut Street Philadelphia, Pa 19104 
Timing: Fiscal Year 2002 
Summary: Indirect evidence implicates a virus in the etiology of Multiple Sclerosis (MS) 
and more direct evidence shows that viruses can cause other human demyelinating 
diseases. Coronavirus, mouse hepatitis virus (MHV), strain A59 infection of mice is a 
good animal model system for the study of virus induced demyelination. After the 
initial acute encephalitis, virus becomes impossible to detect during the chronic stages of 
disease while viral nucleic acids may be detected in white matter. Furthermore, MHV-
A59 causes a persistent, productive, but non-lytic infection in primary glial cells in 
culture. The long term goal of this project is to determine the molecular basis for MHV-
A59 persistence in the mouse central nervous system (CNS) and to determine the 
relationship between viral persistence and chronic demyelination. In this proposal we 
plan to continue to analyze a weakly demyelinating mutant of MHV-A59 (C12), that we 
have isolated from persistently infected glial cell cultures. We will compare the 
pathogenesis of wild type MHV-A59 with C12, to understand the differences between 
these viruses that result in the weakly demyelinating phenotype of the mutant. More 
specifically we will compare these viruses as far as persistence in the CNS and the 
ability to induce demyelination and determine whether persistence is necessary for 
demyelination. The C12 mutant has five amino acids substitutions in the entire genome 
compared to wild type virus, tow in the spike protein and three in the replicase. We 
have demonstrated that the weakly demyelinating phenotype correlates with the 
presence of Q159L in a receptor binding of the spike protein. We will use in vitro assays 
to ask whether this mutation alters the interaction if virus with several forms of the 
MHV receptor or with several CNS cell types. We have recently used targeted 
recombination to introduce each of the two spike mutations, Q159L and H716D, into 
recombinant viruses. These will be used to determine whether Q159L is sufficient to 
result in the weakly demyelinating phenotype. More generally, the recombination 
technology represent an important step forward in the analysis of the pathogenesis of 
MHV-A59 in allowing us for the first time to introduce specific mutations into the spike 
protein and determine the relationship between sequence and pathogenesis. In the final 
portion of this proposal we will use this approach to introduce the spike gene of the 
more neurovirulent MHV-4 (JHM) into the A59 genome. This will allow us to determine 
whether the properties of increase virulence and panencephalitis of MHV-4 are due 
entirely to the spike protein and if so where they map within the protein. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen
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• Project Title: PATHOLOGICAL MECHANISMS OF DEMYELINATION 
Principal Investigator & Institution: Lane, Thomas E.; Assistant Professor; Molecular 
Biology and Biochem; University of California Irvine Irvine, Ca 926977600 
Timing: Fiscal Year 2002; Project Start 01-FEB-1998; Project End 31-JAN-2003 
Summary: (Applicant's Abstract): The underlying mechanisms involved in the 
pathogenesis of the human demyelinating disease multiple sclerosis (MS) are not well 
understood. Available evidence indicates that the cause of MS is multifactorial and 
includes both the genetic background of the host as well as environmental influences. 
Infection of susceptible strains of mice with the coronavirus mouse hepatitis virus 
(MHV), a positive-stranded RNA virus, leads to a chronic, progressive, demyelinating 
disease with many clinical and histologic similarities with MS. Animals often develop 
partial to complete hind-limb paralysis. Although viral RNA persists in the CNS, the 
host immune response is thought to be the key factor in contributing to demyelination. 
T-lymphocytes and macrophages are associated with demyelinating plaque lesions in 
both MS patients as well as MHV-infected mice. The long range goal of this research 
proposal is to define the cellular mechanisms mediating demyelination in MHV-infected 
mice. First, emphasis will be placed on the role of the CD4+ T lymphocytes. These cells 
appear to be crucial in participating in the demyelinating process most likely by release 
of soluble factors which activate both inflammatory macrophages and resident glia to 
release cytotoxic factors. A second goal of this project is to study the signals i.e. 
chemokines which function in attracting CD4+ T cells as well as macrophages to the 
CNS to sites of viral persistence. Finally, this proposal will analyze the contributions of 
cytotoxic factors tumor necrosis factor alpha (TNF-a) and nitric oxide (NO) in MHV-
induced demyelination. Together, these studies will provide insight into the complex 
immunological mechanisms involved in CNS demyelinating disease and allow a better 
understanding of the pathological mechanisms which exist in human demyelinating 
disease. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: POLYMERASE PROTEINS IN CORONAVIRUS REPLICATION 
Principal Investigator & Institution: Denison, Mark R.; Associate Professor; Pediatrics; 
Vanderbilt University 3319 West End Ave. Nashville, Tn 372036917 
Timing: Fiscal Year 2002; Project Start 30-SEP-1991; Project End 29-FEB-2004 
Summary: The goal of our research is to define the functions of the coronavirus gene 1 
proteins in viral replication. Mouse hepatitis virus (MHV) contains a 32 kb single-
stranded, positive-sense RNA genome and synthesizes its polymerase gene products by 
translation and processing of an 803 kDa polyprotein from gene 1 of the input genome 
RNA. Many of the proteins processed from the gene 1 polyprotein have been identified, 
and the importance of the gene 1-encoded 3C-like proteinase in polyprotein processing 
has been established. However, many of the identified and predicted polyprotein 
cleavage products, including the putative RNA-dependent RNA-polymerase and 
helicase have not been experimentally confirmed. Furthermore, the importance of gene 1 
proteins in formation and function of the MHV replication complex is not understood. 
This proposal describes a research program that will define the translation, processing, 
and localization of gene 1 proteins in virus infected cells. In addition, the gene 1 proteins 
in the viral replication complex will be identified. In Aim 1, the complete pattern of 
expression and processing of the gene 1 polyprotein will be determined in virus-infected 
cells, and the precise termini of the processed proteins will be identified. In Aim 2 
immunofluorescence and laser confocal microscopy will be used to define the location of 
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gene 1 proteins and their association with sites of MHV RNA synthesis and MHV 
structural proteins during MHV infection. In Aim 3 the viral protein, RNA, and 
membrane components of MHV replication complexes will be isolated from infected 
cells and the interactions of gene 1 proteins in the complexes will be defined. These 
experiments will precisely identify mechanisms by which coronaviruses regulate the 
availability and interactions of proteins essential for RNA transcription and replication 
and will determine how MHV proteins target intracellular sites of viral replication. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: PORCINE RESPIRATORY CORONAVIRUS AS A SARS MODEL 
Principal Investigator & Institution: Saif, Linda J.; Professor; Food Animal Hlth Research 
Prog; Ohio State University 1960 Kenny Road Columbus, Oh 43210 
Timing: Fiscal Year 2004; Project Start 01-JUL-2004; Project End 30-JUN-2008 
Summary: (provided by applicant): Severe acute respiratory syndrome (SARS) is a 
newly emerging global disease of humans with a major economic impact and significant 
bioterrorism potential caused by a new strain of coronavirus (CoV). The lung is the 
target organ related to the disease manifestations, although diarrhea occurs in some 
patients. Unresolved questions related to SARS pathogenesis include the mechanisms 
for "superspreaders" and the atypical pneumonia and variable diarrhea induced and the 
role of polymicrobial infections in the variable severity of SARS. Host immune factors, 
especially proinflammatory cytokines may play a role in the severe pulmonary damage, 
as observed in our studies of respiratory disease in pigs. The widespread use of steroids 
and IFNs for treatment of SARS patients without a clear understanding of their impact 
on respiratory disease, necessitates studies of their impact in an animal model 
susceptible to respiratory CoV infection. Although primates are susceptible to SARS 
CoV, their limited availability and expense hampers comprehensive studies of SARS 
pathogenesis. In mouse models, the clinicopathological manifestations of CoV or 
influenza viral infections differ from in humans whereas in pigs they mimic the human 
disease. The anatomy, physiology and immune system of the pig respiratory tract 
closely resembles that of man, providing a unique animal model for the study of viral 
respiratory disease of humans. The porcine respiratory CoV (PRCV), a spike deletion 
mutant of the enteric CoV transmissible gastroenteritis virus (TGEV), shows striking 
pathogenetic similarities to SARS CoV in its primary replication in lung. Of interest, 
PRCV invariably induces similar lung lesions with atypical pneumonia, even in 
asymptomatic pigs. Our studies suggest that polymicrobial co-infections influence the 
severity of PRCV infection, lesions and disease via multiple mechanisms. These include 
the repertoire of proinflammatory cytokines or the cell infiltrates induced in lung, and 
the multiple cell types infected. Therefore our aim is to determine the influence of 
steroids and coinfections with respiratory viruses or bacterial derived components (and 
the cytokines induced) on the severity of a SARS-like respiratory coronavirus (PRCV) 
infection of swine. Our Specific Aims are: 1) To assess if corticosteroid treatment of 
PRCV-infected pigs has an impact on cytokines induced by PRCV or acquired immunity 
to PRCV and the subsequent course of PRCV infection and disease (mimic impact of 
steroids on SARS patients); 2) To investigate the impact of prior infection with a 
distantly related (Nidovirales) low pathogenic respiratory viral pathogen (arterivirus, 
PRRSV) on subsequent PRCV infection and disease (mimic dual SARS CoV and distinct 
respiratory CoV infections); 3) To explore the impact of initial infection with PRCV 
followed by subsequent infection with the respiratory viral pathogen swine influenza 
virus on PRCV infection and disease (mimic dual infections with SARS CoV and 
influenza); 4) To determine the impact of concurrent infection of pigs with two 
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antigenically related coronaviruses with distinct tissue tropisms (PRCV, respiratory and 
TGEV, enteric) on generation of PRCV/TGEV recombinants and coronavirus infection 
and disease (mimic SARS superspeaders with diarrhea); 5) To examine the impact of 
sequential inoculation of pigs with PRCV followed by bacterial cell wall components on 
cytokine production and disease (mimic impact of bacterial coinfections on bacterial 
coinfections on SARS). 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: RAPID NAT SYSTEM FOR POINT-OF-CARE SARS DIAGNOSIS 
Principal Investigator & Institution: Wang, Zihua; Iquum, Inc. 214 Lincoln St, Ste 300 
Allston, Ma 02134 
Timing: Fiscal Year 2004; Project Start 01-APR-2004; Project End 31-MAR-2005 
Summary: (provided by applicant): The goal of this research application is to develop a 
rapid, easy to use, integrated nucleic acid test for severe acute respiratory syndrome 
(SARS) based on our proprietary lab-in-a-tube (Liat TM) platform. The Liat system 
enables the integration of sample preparation, multiplex nucleic acid amplification and 
real-time quantification in a single closed tube system. The recent SARS epidemic 
showed that more sensitive, rapid, and automated nucleic acid testing capability is 
needed at the local level to better diagnose patients and improve quarantine 
effectiveness. When completed, the proposed system will be capable of taking raw 
plasma or sputum samples and performing fully automated sample-to-answer SARS 
associated coronavirus (SCV) nucleic acid testing at the point-of-care in less than 1 hour. 
In meeting these requirements, the system will have broad applications in bio-defense 
and civilian healthcare. To enable the Phase I goals several SCV-specific minor groove 
binding (MGB)-TaqMan probes will be designed and validated. Viral RNA isolation 
using silica magneti6 beads or nucleic acid hybridization methodologies will be 
integrated into the lab-in-a-tube testing platform. Following probe design and RNA 
enrichment, the system will be validated for SCV detection sensitivity and SNP analysis 
in less than 1 hour from sample-to-answer using reverse transcription-polymerase chain 
reaction in our closed system Liar Molecular Analyzer prototype. We believe this 
proposed research will contribute significantly to two of NIAID's top priorities: 1) 
improving our nation's bio-defense capability, and 2) enhancing the diagnosis and 
treatment of infectious diseases. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: RECOMBINANT & LIVE ORAL SALMONELLA TYPHI HYBRID 
VACCINES 
Principal Investigator & Institution: Levine, Myron Max.; Professor; Medicine; 
University of Maryland Balt Prof School Baltimore, Md 21201 
Timing: Fiscal Year 2004; Project Start 01-APR-1990; Project End 28-FEB-2009 
Summary: (provided by applicant): In November 2002 in China, an outbreak of atypical 
pneumonia occurred in which a proportion of cases were very severe or fatal, and a high 
lethality was seen among elderly patients. The clinical syndrome began with fever, dry 
cough, myalgia and sore throat and progressed to atypical pneumonia. Outbreaks 
followed thereafter in 2003 in Vietnam, Hong Kong, Singapore, Canada, and Taiwan. 
Extraordinary characteristics of this global epidemic of "Severe Acute Respiratory 
Syndrome" (SARS) include the rapid isolation of the etiologic agent (a novel 
coronavirus; SARS-CoV), elucidation of the complete sequence of the viral genome, 
accelerated development of diagnostic tests, and rapid global exchange of clinical, 
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epidemiologic and microbiologic information via the Internet by scientists and health 
officials in many countries. Investigators in the USA and Hong Kong were first to isolate 
from patients the novel coronavirus that is distinct from previously recognized groups 
of coronavirus. The underlying hypothesis of this research plan is that by appropriate 
manipulation of attenuated Salmonella enterica serovar Typhi (S. Typhi) and Shigella 
live vectors it will be possible to develop a mucosally-administered "prime-boost" 
vaccination strategy to prevent SARS. We will utilize attenuated S. Typhi or Shigella 
flexneri 2a live vector vaccine strains to deliver (via mucosal immunization) a Sindbis 
eukaryotic DNA replicon encoding the S (spike) and M (membrane) glycoproteins and 
the N nucleocapsid protein of the Urbani strain of the SARS-CoV to prime the immune 
system to recognize these coronavirus antigens. We will then boost the immune 
response by mucosally administering proteosomes (meningococcal outer membrane 
protein vesicles) to which the same SARS proteins are adsorbed (along with a 
lipopolysaccharide adjuvant). Virus-like Particles and attenuated S. Typhi expressing 
SARS peptide epitopes will serve as back-up boosting strategies. We will study whether 
these constructs can elicit the relevant immune responses, first in mice, then in 
cynomolgus monkeys, and finally in clinical trials in humans (the latter under separate 
funding). The induction of B and T cell memory pools will also be examined in 
monkeys. This approach aims to mimic the strong and broad immunity elicited by live 
virus vaccines with the inherent safety factor of not having to use putative attenuated 
live SARS virus derivatives. If the proposed vaccination strategy can indeed elicit broad, 
balanced and long-lasting immune responses in cynomolgus monkeys, these studies can 
be followed by a challenge (under respiratory pathogen biosafety level 3 containment) 
to assess the efficacy of the vaccine against wild type SARS-CoV. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: REVERSE GENETICS WITH A CORONAVIRUS INFECTIOUS 
CONSTRUCT 
Principal Investigator & Institution: Baric, Ralph S.; Associate Professor; Epidemiology; 
University of North Carolina Chapel Hill Aob 104 Airport Drive Cb#1350 Chapel Hill, 
Nc 27599 
Timing: Fiscal Year 2002; Project Start 01-MAY-2001; Project End 30-APR-2005 
Summary: (Provided by the applicant): Coronaviruses contain a 30Kb single-stranded, 
positive polarity RNA genome. Using a novel strategy and six adjoining cDNA 
subclones, we have developed an approach to systematically assemble a full-length 
infectious construct of the coronavirus, transmissible gastroenteritis virus (TGE), an 
economically important pathogen in swine. T7 transcripts derived from the full-length 
TGE construct were infectious and progeny virions were serially passage in permissive 
host cells. The availability of this cDNA construct will allow us to address fundamental 
questions in the biology of coronaviruses, which were previously untenable. In this 
application, we will use reverse genetics and the full length TGE construct to 
systematically address the role of gene order, cis and trans acting regulatory sequences, 
and N gene function in coronavirus transcription and replication. Aim 1. We 
hypothesize that the highly ordered coronavirus genome structure is selectively 
maintained to safeguard coordinated levels of virus gene expression. We will study the 
phenotypic consequences of gene deletion, duplication and rearrangement on TGE 
transcription and replication in vitro and determine the minimal genome requirements 
for coronavirus transcription. These studies will also determine if RNA recombination 
functions to maintain the precise gene order of Nidoviruses. Aim2. We will use site 
specific mutagenesis to distinguish between the hypotheses that discontinuous 
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transcription is guided by base pairing during negative or positive strand RNA 
synthesis. These studies will also define the minimal promoter elements in the TGE 
leader RNA and intergenic sequence required for expression of heterologous genes like 
green fluorescent protein and the Norwalk capsid protein in vitro. Aim3. We will 
directly test the hypothesis that the N protein functions in virus transcription. It is not 
clear whether N is necessary for transcription or has some other ancillary role in mRNA, 
genome or negative strand synthesis. We will assemble TGE replicons either deficient in 
or encoding the TGE N genes and measure the effects on the replication and 
transcription of TGE replicon RNAs encoding green fluorescent protein (GFP) in 
vitro.The assembly of a full-length TGE construct is an important breakthrough for 
coronavirus research and will benefit all aspects of coronavirus pathogenesis, molecular 
biology, epidemiology and biochemistry. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: SARS CORONAVIRUS REVERSE GENETICS AND PATHOGENESIS 
Principal Investigator & Institution: Masters, Paul S.; Research Scientist; Wadsworth 
Center Empire State Plaza Albany, Ny 12237 
Timing: Fiscal Year 2004; Project Start 01-JUL-2004; Project End 30-JUN-2006 
Summary: (provided by applicant): Coronaviruses are a family of enveloped, single-
stranded, positive-sense RNA viruses. The genomes of coronaviruses are the largest 
among all the RNA viruses, which has made their genetic manipulation a formidable 
problem. Our laboratory developed the first reverse genetic system for coronaviruses, 
called targeted RNA recombination. This system has been used to answer fundamental 
questions about viral protein structure and function, host species specificity, virion 
assembly, and the unusually complex mechanism of coronavirus genome RNA 
synthesis. Targeted RNA recombination is a powerful and versatile method that, in 
principle, should be applicable to all species of coronaviruses. The major object of this 
application is to develop and apply this system to the coronavirus that is the causative 
agent for Severe Acute Respiratory Syndrome (SARS-CoV). To accomplish this, we will 
construct an interspecies chimeric coronavirus that will have gained the ability to infect 
mouse cells. This virus, designated mSARS-CoV, will serve as the cornerstone for a host-
range-based selection system for SARS-CoV reverse genetics. The tissue culture 
properties of mSARS-CoV and mutants of mSARS-CoV will be explored to gain insights 
into the potential roles of the eight unique genes in SARS-CoV that do not appear in 
other coronaviruses. The disease caused by these constructed viruses in the mouse host 
will be characterized and compared to that caused by the well-studied mouse 
coronavirus (MHV). Additionally, this genetic system will be used to answer basic 
questions about the components of SARS-CoV virion assembly and RNA synthesis and 
to create a mouse virus surrogate of SARS-CoV whose virion proteins are completely 
derived from MHV. The proposed work is expected to produce significant new 
information upon which more detailed future studies will be based. It will also generate 
valuable tools to test antiviral drugs, reveal targets for such drugs, and provide a means 
to manipulate SARS-CoV for vaccine design. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: STRUCTURE AND FUNCTION OF THE CORONAVIRUS REPLICASE 
Principal Investigator & Institution: Baker, Susan C.; Associate Professor; Microbiology 
and Immunology; Loyola University Chicago Lewis Towers, 13Th Fl Chicago, Il 60611 
Timing: Fiscal Year 2002; Project Start 01-JAN-2001; Project End 31-DEC-2005 
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Summary: Coronaviruses are a family of RNA viruses that cause respiratory, 
gastrointestinal and neurological diseases in a variety of animals including humans. 
Coronavirus RNA synthesis is unusual because viral mRNAs are generated via a 
discontinuous mechanism during which a leader RNA and mRNA body sequence 
become contiguous. Furthermore, replicating viral RNAs undergo high frequency RNA 
recombination. To understand these unique mechanisms of viral RNA synthesis, we are 
characterizing the coronavirus replicase, the enzyme responsible for RNA synthesis and 
recombination. The corona virus replicase is synthesized as an 800 kDa polyprotein that 
is processed by viral proteinases. In this proposal, we will investigate how the replicase 
polyprotein is processed, assembled on intracellular membranes, and functions in viral 
RNA synthesis. We hypothesize that certain replicase products act as the scaffold for 
assembly of the replicase complex onto membranes, and that this assembly is essential 
for the generation of the functional replicase. Using a series of polyclonal antisera 
generated to individual replicase products, we will determine the subcellular 
localization of replicase products by confocal and immuno-electron microscopy. 
Biochemical methods and a system for the cytoplasmic expression of replicase products 
will be used to determine if individual replicase products act as integral membrane 
proteins or if their localization is dependent of other replication products. We will also 
use the cytoplasmic expression system to express replicase products in trans and 
determine if they can complement temperature sensitive mutants defective in viral RNA 
synthesis. These studies will provide new information of a viral replicase that mediates 
discontinuous mRNA synthesis and RNA recombination, events that contribute to the 
ability of viruses to rapidly evolve, evade the immune system and hamper vaccine 
development. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: STUDIES OF A SARS-CORONAVIRUS RECEPTOR 
Principal Investigator & Institution: Farzan, Michael R.; Instructor; Brigham and 
Women's Hospital 75 Francis Street Boston, Ma 02115 
Timing: Fiscal Year 2004; Project Start 01-JUN-2004; Project End 31-MAY-2009 
Summary: (provided by applicant): Spike (S) proteins of coronaviruses, including that 
which causes Severe Acute Respiratory Syndrome (SARS-CoV), associate with cellular 
receptors to mediate infection of their target cells. In Preliminary Data, we identify a 
metallopeptidase, angiotensin-converting enzyme 2 (ACE2), isolated from SARS-CoV-
permissive Vero E6 cells, that efficiently binds the S1 domain of the SARS-CoV S 
protein. A soluble form of ACE2, but not that of a related enzyme, ACE1, blocked 
association of the S1 domain with Vero E6 cells. 293T cells transfected with ACE2, but 
not those transfected with HIV-1 receptors, formed syncytia with S-protein-expressing 
cells. Finally, SARS-CoV replicated efficiently on ACE2- but not mock-transfected 293T 
cells, and SARS-CoV replication could be blocked by anti-ACE2 but not anti-ACE1 
antibodies. ACE2 is therefore a functional receptor for SARS-CoV. We propose to extend 
this work by (1) describing the role of ACE2 enzymatic activity in S-protein-mediated 
fusion; (2) assessing the ability of the S protein to modulate ACE2 activity; (3) describing 
the ability of various proteins, peptides, and small molecules that bind ACE2 to block S1 
association, syncytia formation, and viral replication; (4) cloning ACE2 genes of a 
variety of animals, and describing their ability to associate with the S1 domain of the S 
protein and to support infection; (5) using chimeras of human and animal ACE2, and 
other ACE2 variants, to identify the S-protein-binding domain of ACE2; (6) identifying 
the minimum ACE2-binding domain of the S1 domain of the SARS-CoV S protein, and 
identifying residues within that domain essential for ACE2 association; and (7) 
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optimizing an infection system using SIV pseudotyped with the S protein. These studies 
will provide a comprehensive description of the S-protein/ACE2 association and of the 
role of ACE2 in S-protein-mediated fusion. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen

• Project Title: THE ROLE OF CD4 CELLS IN THE TRAFFICKING OF CTLS IN CNS 
TISSUE 
Principal Investigator & Institution: Hinton, David R.; Professor; University of Southern 
California 2250 Alcazar Street, Csc-219 Los Angeles, Ca 90033 
Timing: Fiscal Year 2002; Project Start 01-APR-2002; Project End 31-MAR-2003 
Summary: Infection of the central nervous system (CNS) with the neurotropic murine 
coronavirus JHMV results in acute encephalomyelitis, primary demyelination , and 
persistent infection in susceptible strains. Complete elimination of virus during the 
acute infection by multiple effectors including CD8+ cytotoxic T lymphocytes (CTL), is 
critical in preventing viral persistence and chronic demyelination. We have recently 
shown that the absence of CD4+ T cells in JHMV infection results in decreased numbers 
of activated CTL in the brain and this is associated with a marked increase in the 
number of cells undergoing programmed cell death or apoptosis. As a direct extension 
of this work, we propose the general HYPOTHESIS that the infiltration and survival of 
CTL in CNS during JHMV infection is dependent, at least in part, upon CD4+ T cells. 
The first aim of the project will be to determine the mechanism by which CTL infiltrate 
into CNS tissue from the perivascular space and how this is modified by CD4+ cells. We 
suggest that CTL infiltration is increased by secretion of metalloproteinases (MMP-7, 
MMP-9) and in response to chemokine gradients (MIP-1alpha, RANTES) and that these 
processes are stimulated by the secreted products of CD4+ T cells. The second aim will 
be to determine the mechanism by which CTL undergo apoptosis in the CNS of JHMV-
infected mice and how this is modulated by CD4+ T cells. We suggest apoptosis of CTL 
occurs secondary to deletion of the growth factor interleukin-2 (IL-2) OR by Fas-
mediated killing, processes associated with decreased levels of bcl-2 and that CD4+ T 
cell depletion further accentuates IL-2 depletion. Both brains and isolated CTL from 
normal mice and CD4-deficient mice will be studied as well as specific mutant and 
transgenic strains. Pathogenesis will be altered by over expression of specific MMP, 
chemokines of apoptosis- related molecules using a Defective Interfering vector system. 
The results of these experiments will provide a better understanding of the mechanisms 
involved in CTL trafficking within the specialized microenvironment of the brain. 
Website: http://crisp.cit.nih.gov/crisp/Crisp_Query.Generate_Screen
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PubMed Central (PMC) is a digital archive of life sciences journal literature developed and 
managed by the National Center for Biotechnology Information (NCBI) at the U.S. National 
Library of Medicine (NLM).4 Access to this growing archive of e-journals is free and 

                                                           
3 Adapted from the National Library of Medicine: http://www.pubmedcentral.nih.gov/about/intro.html. 
4 With PubMed Central, NCBI is taking the lead in preservation and maintenance of open access to electronic 
literature, just as NLM has done for decades with printed biomedical literature. PubMed Central aims to become a 
world-class library of the digital age. 
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unrestricted.5 To search, go to http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Pmc, 
and type “coronavirus” (or synonyms) into the search box. This search gives you access to 
full-text articles. The following is a sample of items found for coronavirus in the PubMed 
Central database: 

• A 100-kilodalton polypeptide encoded by open reading frame (ORF) 1b of the 
coronavirus infectious bronchitis virus is processed by ORF 1a products. by Liu DX, 
Brierley I, Tibbles KW, Brown TD.; 1994 Sep; 
http://www.pubmedcentral.gov/picrender.fcgi?tool=pmcentrez&action=stream&blobt
ype=pdf&artid=236981

• A 5'-proximal RNA sequence of murine coronavirus as a potential initiation site for 
genomic-length mRNA transcription. by Zhang X, Lai MM.; 1996 Feb; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&rendertype=abstr
act&artid=189870

• A bulged stem-loop structure in the 3' untranslated region of the genome of the 
coronavirus mouse hepatitis virus is essential for replication. by Hsue B, Masters PS.; 
1997 Oct; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&rendertype=abstr
act&artid=192104

• A cis-acting function for the coronavirus leader in defective interfering RNA 
replication. by Chang RY, Hofmann MA, Sethna PB, Brian DA.; 1994 Dec; 
http://www.pubmedcentral.gov/picrender.fcgi?tool=pmcentrez&action=stream&blobt
ype=pdf&artid=237289

• A conserved coronavirus epitope, critical in virus neutralization, mimicked by 
internal-image monoclonal anti-idiotypic antibodies. by Sune C, Smerdou C, Anton 
IM, Abril P, Plana J, Enjuanes L.; 1991 Dec; 
http://www.pubmedcentral.gov/picrender.fcgi?tool=pmcentrez&action=stream&blobt
ype=pdf&artid=250811

• A novel glycoprotein of feline infectious peritonitis coronavirus contains a KDEL-
like endoplasmic reticulum retention signal. by Vennema H, Heijnen L, Rottier PJ, 
Horzinek MC, Spaan WJ.; 1992 Aug; 
http://www.pubmedcentral.gov/picrender.fcgi?tool=pmcentrez&action=stream&blobt
ype=pdf&artid=241341

• A Phylogenetically Conserved Hairpin-Type 3[prime prime or minute] Untranslated 
Region Pseudoknot Functions in Coronavirus RNA Replication. by Williams GD, 
Chang RY, Brian DA.; 1999 Oct; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=112852

• A role for naturally occurring variation of the murine coronavirus spike protein in 
stabilizing association with the cellular receptor. by Gallagher TM.; 1997 Apr; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&rendertype=abstr
act&artid=191445

• A Single Amino Acid Change within Antigenic Domain II of the Spike Protein of 
Bovine Coronavirus Confers Resistance to Virus Neutralization. by Yoo D, Deregt D.; 
2001 Mar; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=96053

                                                           
5 The value of PubMed Central, in addition to its role as an archive, lies in the availability of data from diverse 
sources stored in a common format in a single repository. Many journals already have online publishing operations, 
and there is a growing tendency to publish material online only, to the exclusion of print.  
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• A subgenomic mRNA transcript of the coronavirus mouse hepatitis virus strain A59 
defective interfering (DI) RNA is packaged when it contains the DI packaging signal. 
by Bos EC, Dobbe JC, Luytjes W, Spaan WJ.; 1997 Jul; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&rendertype=abstr
act&artid=191817

• A system for study of coronavirus mRNA synthesis: a regulated, expressed 
subgenomic defective interfering RNA results from intergenic site insertion. by 
Makino S, Joo M, Makino JK.; 1991 Nov; 
http://www.pubmedcentral.gov/picrender.fcgi?tool=pmcentrez&action=stream&blobt
ype=pdf&artid=250269

• A Translation-Attenuating Intraleader Open Reading Frame is Selected on 
Coronavirus mRNAs During Persistent Infection. by Hofmann MA, Senanayake SD, 
Brian DA.; 1993 Dec 15; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&rendertype=abstr
act&artid=48058

• Acute and Persistent Infection of Human Neural Cell Lines by Human Coronavirus 
OC43. by Arbour N, Cote G, Lachance C, Tardieu M, Cashman NR, Talbot PJ.; 1999 Apr; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=104098

• Amino Acid Substitutions within the Leucine Zipper Domain of the Murine 
Coronavirus Spike Protein Cause Defects in Oligomerization and the Ability To 
Induce Cell-to-Cell Fusion. by Luo Z, Matthews AM, Weiss SR.; 1999 Oct; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=112832

• Analysis of a recombinant mouse hepatitis virus expressing a foreign gene reveals a 
novel aspect of coronavirus transcription. by Fischer F, Stegen CF, Koetzner CA, 
Masters PS.; 1997 Jul; 
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• Three new isolates of porcine respiratory coronavirus with various pathogenicities 
and spike (S) gene deletions. by Vaughn EM, Halbur PG, Paul PS.; 1994 Jul; 
http://www.pubmedcentral.gov/picrender.fcgi?tool=pmcentrez&action=stream&blobt
ype=pdf&artid=263803

• Transcription Regulatory Sequences and mRNA Expression Levels in the 
Coronavirus Transmissible Gastroenteritis Virus. by Alonso S, Izeta A, Sola I, 
Enjuanes L.; 2002 Feb 1; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=135778

• Transgenic Mice Secreting Coronavirus Neutralizing Antibodies into the Milk. by 
Sola I, Castilla J, Pintado B, Sanchez-Morgado JM, Whitelaw CB, Clark AJ, Enjuanes L.; 
1998 May; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=109598

• Translation but not the encoded sequence is essential for the efficient propagation of 
the defective interfering RNAs of the coronavirus mouse hepatitis virus. by van der 
Most RG, Luytjes W, Rutjes S, Spaan WJ.; 1995 Jun; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&rendertype=abstr
act&artid=189091

• Transmissible Gastroenteritis Coronavirus Induces Programmed Cell Death in 
Infected Cells through a Caspase-Dependent Pathway. by Eleouet JF, Chilmonczyk S, 
Besnardeau L, Laude H.; 1998 Jun; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=110052

• Transmissible Gastroenteritis Coronavirus Packaging Signal Is Located at the 5[prime 
prime or minute] End of the Virus Genome. by Escors D, Izeta A, Capiscol C, Enjuanes 
L.; 2003 Jul 15; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=161917

• Two murine coronavirus genes suffice for viral RNA synthesis. by Kim KH, Makino 
S.; 1995 Apr; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&rendertype=abstr
act&artid=188902

• Variations in Disparate Regions of the Murine Coronavirus Spike Protein Impact the 
Initiation of Membrane Fusion. by Krueger DK, Kelly SM, Lewicki DN, Ruffolo R, 
Gallagher TM.; 2001 Mar 15; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=115904

• Viral Replicase Gene Products Suffice for Coronavirus Discontinuous Transcription. 
by Thiel V, Herold J, Schelle B, Siddell SG.; 2001 Jul 15; 
http://www.pubmedcentral.gov/articlerender.fcgi?tool=pmcentrez&artid=114390
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The National Library of Medicine: PubMed 
 
One of the quickest and most comprehensive ways to find academic studies in both English 
and other languages is to use PubMed, maintained by the National Library of Medicine.6 
The advantage of PubMed over previously mentioned sources is that it covers a greater 
number of domestic and foreign references. It is also free to use. If the publisher has a Web 
site that offers full text of its journals, PubMed will provide links to that site, as well as to 
sites offering other related data. User registration, a subscription fee, or some other type of 
fee may be required to access the full text of articles in some journals.  
 
To generate your own bibliography of studies dealing with coronavirus, simply go to the 
PubMed Web site at http://www.ncbi.nlm.nih.gov/pubmed. Type “coronavirus” (or 
synonyms) into the search box, and click “Go.” The following is the type of output you can 
expect from PubMed for coronavirus (hyperlinks lead to article summaries): 
• A 193-amino acid fragment of the SARS coronavirus S protein efficiently binds 

angiotensin-converting enzyme 2. 
Author(s): Wong SK, Li W, Moore MJ, Choe H, Farzan M. 
Source: The Journal of Biological Chemistry. 2004 January 30; 279(5): 3197-201. Epub 
2003 December 11. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14670965
 

• A new infectious disease challenge: Urbani severe acute respiratory syndrome (SARS) 
associated coronavirus. 
Author(s): Oxford JS, Bossuyt S, Lambkin R. 
Source: Immunology. 2003 July; 109(3): 326-8. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12807475
 

• A novel coronavirus and SARS. 
Author(s): Leng Q, Bentwich Z. 
Source: The New England Journal of Medicine. 2003 August 14; 349(7): 709. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12917313
 

• A novel coronavirus associated with severe acute respiratory syndrome. 
Author(s): Ksiazek TG, Erdman D, Goldsmith CS, Zaki SR, Peret T, Emery S, Tong S, 
Urbani C, Comer JA, Lim W, Rollin PE, Dowell SF, Ling AE, Humphrey CD, Shieh WJ, 
Guarner J, Paddock CD, Rota P, Fields B, DeRisi J, Yang JY, Cox N, Hughes JM, LeDuc 
JW, Bellini WJ, Anderson LJ; SARS Working Group. 
Source: The New England Journal of Medicine. 2003 May 15; 348(20): 1953-66. Epub 2003 
April 10. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12690092
 

                                                           
6 PubMed was developed by the National Center for Biotechnology Information (NCBI) at the National Library of 
Medicine (NLM) at the National Institutes of Health (NIH). The PubMed database was developed in conjunction 
with publishers of biomedical literature as a search tool for accessing literature citations and linking to full-text 
journal articles at Web sites of participating publishers. Publishers that participate in PubMed supply NLM with 
their citations electronically prior to or at the time of publication. 
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• A novel glycoprotein of feline infectious peritonitis coronavirus contains a KDEL-
like endoplasmic reticulum retention signal. 
Author(s): Vennema H, Heijnen L, Rottier PJ, Horzinek MC, Spaan WJ. 
Source: Advances in Experimental Medicine and Biology. 1993; 342: 209-14. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8209732
 

• A previously undescribed coronavirus associated with respiratory disease in humans. 
Author(s): Fouchier RA, Hartwig NG, Bestebroer TM, Niemeyer B, de Jong JC, Simon 
JH, Osterhaus AD. 
Source: Proceedings of the National Academy of Sciences of the United States of 
America. 2004 April 20; 101(16): 6212-6. Epub 2004 Apr 08. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15073334
 

• A real-time PCR for SARS-coronavirus incorporating target gene pre-amplification. 
Author(s): Lau LT, Fung YW, Wong FP, Lin SS, Wang CR, Li HL, Dillon N, Collins RA, 
Tam JS, Chan PK, Wang CG, Yu AC. 
Source: Biochemical and Biophysical Research Communications. 2003 December 26; 
312(4): 1290-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14652014
 

• A role for naturally occurring variation of the murine coronavirus spike protein in 
stabilizing association with the cellular receptor. 
Author(s): Gallagher TM. 
Source: Journal of Virology. 1997 April; 71(4): 3129-37. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9060676
 

• A serological survey of human coronavirus in pigs of the Tohoku District of Japan. 
Author(s): Hirano N, Ono K. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 491-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782320
 

• A single amino acid change within antigenic domain II of the spike protein of bovine 
coronavirus confers resistance to virus neutralization. 
Author(s): Yoo D, Deregt D. 
Source: Clinical and Diagnostic Laboratory Immunology. 2001 March; 8(2): 297-302. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11238212
 

• A translation-attenuating intraleader open reading frame is selected on coronavirus 
mRNAs during persistent infection. 
Author(s): Hofmann MA, Senanayake SD, Brian DA. 
Source: Proceedings of the National Academy of Sciences of the United States of 
America. 1993 December 15; 90(24): 11733-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8265618
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• Activation of AP-1 signal transduction pathway by SARS coronavirus nucleocapsid 

protein. 
Author(s): He R, Leeson A, Andonov A, Li Y, Bastien N, Cao J, Osiowy C, Dobie F, Cutts 
T, Ballantine M, Li X. 
Source: Biochemical and Biophysical Research Communications. 2003 November 28; 
311(4): 870-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14623261
 

• Activation of glial cells by human coronavirus OC43 infection. 
Author(s): Edwards JA, Denis F, Talbot PJ. 
Source: Journal of Neuroimmunology. 2000 August 1; 108(1-2): 73-81. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10900340
 

• Acute and persistent infection of human neural cell lines by human coronavirus 
OC43. 
Author(s): Arbour N, Cote G, Lachance C, Tardieu M, Cashman NR, Talbot PJ. 
Source: Journal of Virology. 1999 April; 73(4): 3338-50. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10074188
 

• Adaptation of human enteric coronavirus to growth in cell lines. 
Author(s): Luby JP, Clinton R, Kurtz S. 
Source: Journal of Clinical Virology : the Official Publication of the Pan American 
Society for Clinical Virology. 1999 January; 12(1): 43-51. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10073413
 

• Addition of a single glycosylation site to hAPN blocks human coronavirus-229E 
receptor activity. 
Author(s): Wentworth DE, Holmes KV. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 199-204. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774469
 

• Amino acids 270 to 510 of the severe acute respiratory syndrome coronavirus spike 
protein are required for interaction with receptor. 
Author(s): Babcock GJ, Esshaki DJ, Thomas WD Jr, Ambrosino DM. 
Source: Journal of Virology. 2004 May; 78(9): 4552-60. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15078936
 

• An adenovirus recombinant expressing the spike glycoprotein of porcine respiratory 
coronavirus is immunogenic in swine. 
Author(s): Callebaut P, Enjuanes L, Pensaert M. 
Source: The Journal of General Virology. 1996 February; 77 ( Pt 2 ): 309-13. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8627235
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• An outbreak of coronavirus OC43 respiratory infection in Normandy, France. 

Author(s): Vabret A, Mourez T, Gouarin S, Petitjean J, Freymuth F. 
Source: Clinical Infectious Diseases : an Official Publication of the Infectious Diseases 
Society of America. 2003 April 15; 36(8): 985-9. Epub 2003 Apr 04. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12684910
 

• Angiotensin-converting enzyme 2 is a functional receptor for the SARS coronavirus. 
Author(s): Li W, Moore MJ, Vasilieva N, Sui J, Wong SK, Berne MA, Somasundaran M, 
Sullivan JL, Luzuriaga K, Greenough TC, Choe H, Farzan M. 
Source: Nature. 2003 November 27; 426(6965): 450-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14647384
 

• Antibody response and viraemia during the course of severe acute respiratory 
syndrome (SARS)-associated coronavirus infection. 
Author(s): Chen W, Xu Z, Mu J, Yang L, Gan H, Mu F, Fan B, He B, Huang S, You B, 
Yang Y, Tang X, Qiu L, Qiu Y, Wen J, Fang J, Wang J. 
Source: Journal of Medical Microbiology. 2004 May; 53(Pt 5): 435-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15096554
 

• Antibody to virus components in volunteers experimentally infected with human 
coronavirus 229E group viruses. 
Author(s): Macnaughton MR, Hasony HJ, Madge MH, Reed SE. 
Source: Infection and Immunity. 1981 March; 31(3): 845-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6262250
 

• Antibody-dependent enhancement of feline infectious peritonitis virus infection in 
feline alveolar macrophages and human monocyte cell line U937 by serum of cats 
experimentally or naturally infected with feline coronavirus. 
Author(s): Hohdatsu T, Yamada M, Tominaga R, Makino K, Kida K, Koyama H. 
Source: The Journal of Veterinary Medical Science / the Japanese Society of Veterinary 
Science. 1998 January; 60(1): 49-55. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9492360
 

• Antigenic studies on coronavirus. I. Identification of the structural antigens of human 
coronavirus, strain 229E. 
Author(s): Yaseen SA, Johnson-Lussenburg CM. 
Source: Canadian Journal of Microbiology. 1981 March; 27(3): 334-42. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6165449
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• Antigenicity and receptor-binding ability of recombinant SARS coronavirus spike 
protein. 
Author(s): Ho TY, Wu SL, Cheng SE, Wei YC, Huang SP, Hsiang CY. 
Source: Biochemical and Biophysical Research Communications. 2004 January 23; 313(4): 
938-47. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14706633
 

• Assembly of the coronavirus envelope: homotypic interactions between the M 
proteins. 
Author(s): de Haan CA, Vennema H, Rottier PJ. 
Source: Journal of Virology. 2000 June; 74(11): 4967-78. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10799570
 

• Assessment of immunoreactive synthetic peptides from the structural proteins of 
severe acute respiratory syndrome coronavirus. 
Author(s): Wang J, Wen J, Li J, Yin J, Zhu Q, Wang H, Yang Y, Qin E, You B, Li W, Li X, 
Huang S, Yang R, Zhang X, Yang L, Zhang T, Yin Y, Cui X, Tang X, Wang L, He B, Ma L, 
Lei T, Zeng C, Fang J, Yu J, Wang J, Yang H, West MB, Bhatnagar A, Lu Y, Xu N, Liu S. 
Source: Clinical Chemistry. 2003 December; 49(12): 1989-96. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14633869
 

• Association of coronavirus infection with neonatal necrotizing enterocolitis. 
Author(s): Chany C, Moscovici O, Lebon P, Rousset S. 
Source: Pediatrics. 1982 February; 69(2): 209-14. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6276855
 

• Association of HLA class I with severe acute respiratory syndrome coronavirus 
infection. 
Author(s): Lin M, Tseng HK, Trejaut JA, Lee HL, Loo JH, Chu CC, Chen PJ, Su YW, Lim 
KH, Tsai ZU, Lin RY, Lin RS, Huang CH. 
Source: Bmc Medical Genetics [electronic Resource]. 2003 September 12; 4(1): 9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12969506
 

• Asymptomatic severe acute respiratory syndrome-associated coronavirus infection. 
Author(s): Lee HK, Tso EY, Chau TN, Tsang OT, Choi KW, Lai TS. 
Source: Emerging Infectious Diseases. 2003 November; 9(11): 1491-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14725258
 

• Biological and genetic characterization of a hemagglutinating coronavirus isolated 
from a diarrhoeic child. 
Author(s): Zhang XM, Herbst W, Kousoulas KG, Storz J. 
Source: Journal of Medical Virology. 1994 October; 44(2): 152-61. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7852955
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• Biophysical properties of coronavirus strain OC 43. 

Author(s): Pokorny J, Bruckova M, Ryc M. 
Source: Acta Virol. 1975 April; 19(2): 137-42. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=239559
 

• Biosynthesis, purification, and characterization of the human coronavirus 229E 3C-
like proteinase. 
Author(s): Ziebuhr J, Heusipp G, Siddell SG. 
Source: Journal of Virology. 1997 May; 71(5): 3992-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9094676
 

• Bioterrorism and emerging infectious disease - antimicrobials, therapeutics and 
immune-modulators. SARS coronavirus. 
Author(s): Shurtleff AC. 
Source: Idrugs. 2004 February; 7(2): 91-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15057645
 

• Bovine coronavirus antigen in the host cell plasmalemma. 
Author(s): Payne HR, Storz J, Henk WG. 
Source: Experimental and Molecular Pathology. 1990 October; 53(2): 152-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2261945
 

• Bovine coronavirus mRNA replication continues throughout persistent infection in 
cell culture. 
Author(s): Hofmann MA, Sethna PB, Brian DA. 
Source: Journal of Virology. 1990 September; 64(9): 4108-14. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2384915
 

• Bovine coronavirus-induced cytopathic expression and plaque formation: host cell 
and virus strain determine trypsin dependence. 
Author(s): Cyr-Coats KS, Storz J. 
Source: Zentralbl Veterinarmed B. 1988 January; 35(1): 48-56. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3376625
 

• Cell culture-grown putative bovine respiratory torovirus identified as a coronavirus. 
Author(s): Cornelissen LA, van Woensel PA, de Groot RJ, Horzinek MC, Visser N, 
Egberink HF. 
Source: The Veterinary Record. 1998 June 20; 142(25): 683-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9670455
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• Characterization of a coronavirus isolated from a diarrheic foal. 
Author(s): Guy JS, Breslin JJ, Breuhaus B, Vivrette S, Smith LG. 
Source: Journal of Clinical Microbiology. 2000 December; 38(12): 4523-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11101590
 

• Characterization of a novel coronavirus associated with severe acute respiratory 
syndrome. 
Author(s): Rota PA, Oberste MS, Monroe SS, Nix WA, Campagnoli R, Icenogle JP, 
Penaranda S, Bankamp B, Maher K, Chen MH, Tong S, Tamin A, Lowe L, Frace M, 
DeRisi JL, Chen Q, Wang D, Erdman DD, Peret TC, Burns C, Ksiazek TG, Rollin PE, 
Sanchez A, Liffick S, Holloway B, Limor J, McCaustland K, Olsen-Rasmussen M, 
Fouchier R, Gunther S, Osterhaus AD, Drosten C, Pallansch MA, Anderson LJ, Bellini 
WJ. 
Source: Science. 2003 May 30; 300(5624): 1394-9. Epub 2003 May 01. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12730500
 

• Characterization of a papain-like cysteine-proteinase encoded by gene 1 of the human 
coronavirus HCV 229E. 
Author(s): Herold J, Thiel V, Siddell SG. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 141-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782276
 

• Characterization of bovine coronavirus isolates/from eight different states in the 
USA. 
Author(s): Kapil S, Richardson KL, Maag TR, Goyal SM. 
Source: Veterinary Microbiology. 1999 June 30; 67(3): 221-30. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10418876
 

• Characterization of severe acute respiratory syndrome coronavirus genomes in 
Taiwan: molecular epidemiology and genome evolution. 
Author(s): Yeh SH, Wang HY, Tsai CY, Kao CL, Yang JY, Liu HW, Su IJ, Tsai SF, Chen 
DS, Chen PJ; National Taiwan University SARS Research Team. 
Source: Proceedings of the National Academy of Sciences of the United States of 
America. 2004 February 24; 101(8): 2542-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14983045
 

• Characterization of severe acute respiratory syndrome-associated coronavirus (SARS-
CoV) spike glycoprotein-mediated viral entry. 
Author(s): Simmons G, Reeves JD, Rennekamp AJ, Amberg SM, Piefer AJ, Bates P. 
Source: Proceedings of the National Academy of Sciences of the United States of 
America. 2004 March 23; 101(12): 4240-5. Epub 2004 Mar 09. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15010527
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• Characterization of the expression and immunogenicity of the ns4b protein of human 
coronavirus 229E. 
Author(s): Chagnon F, Lamarre A, Lachance C, Krakowski M, Owens T, Laliberte JF, 
Talbot PJ. 
Source: Canadian Journal of Microbiology. 1998 October; 44(10): 1012-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9933919
 

• Clinical progression and viral load in a community outbreak of coronavirus-
associated SARS pneumonia: a prospective study. 
Author(s): Peiris JS, Chu CM, Cheng VC, Chan KS, Hung IF, Poon LL, Law KI, Tang BS, 
Hon TY, Chan CS, Chan KH, Ng JS, Zheng BJ, Ng WL, Lai RW, Guan Y, Yuen KY; 
HKU/UCH SARS Study Group. 
Source: Lancet. 2003 May 24; 361(9371): 1767-72. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12781535
 

• Common RNA replication signals exist among group 2 coronaviruses: evidence for in 
vivo recombination between animal and human coronavirus molecules. 
Author(s): Wu HY, Guy JS, Yoo D, Vlasak R, Urbach E, Brian DA. 
Source: Virology. 2003 October 10; 315(1): 174-83. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14592769
 

• Comparative analysis of the SARS coronavirus genome: a good start to a long 
journey. 
Author(s): Brown EG, Tetro JA. 
Source: Lancet. 2003 May 24; 361(9371): 1756-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12781529
 

• Comparative full-length genome sequence analysis of 14 SARS coronavirus isolates 
and common mutations associated with putative origins of infection. 
Author(s): Ruan YJ, Wei CL, Ee AL, Vega VB, Thoreau H, Su ST, Chia JM, Ng P, Chiu 
KP, Lim L, Zhang T, Peng CK, Lin EO, Lee NM, Yee SL, Ng LF, Chee RE, Stanton LW, 
Long PM, Liu ET. 
Source: Lancet. 2003 May 24; 361(9371): 1779-85. Erratum In: Lancet. 2003 May 24; 
361(9371): 1832. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12781537
 

• Conservation of substrate specificities among coronavirus main proteases. 
Author(s): Hegyi A, Ziebuhr J. 
Source: The Journal of General Virology. 2002 March; 83(Pt 3): 595-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11842254
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• Coronaviridae and SARS-associated coronavirus strain HSR1. 
Author(s): Vicenzi E, Canducci F, Pinna D, Mancini N, Carletti S, Lazzarin A, Bordignon 
C, Poli G, Clementi M. 
Source: Emerging Infectious Diseases. 2004 March; 10(3): 413-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15109406
 

• Coronavirus 229E susceptibility in man-mouse hybrids is located on human 
chromosome 15. 
Author(s): Sakaguchi AY, Shows TB. 
Source: Somatic Cell Genet. 1982 January; 8(1): 83-94. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6285532
 

• Coronavirus 229E-related pneumonia in immunocompromised patients. 
Author(s): Pene F, Merlat A, Vabret A, Rozenberg F, Buzyn A, Dreyfus F, Cariou A, 
Freymuth F, Lebon P. 
Source: Clinical Infectious Diseases : an Official Publication of the Infectious Diseases 
Society of America. 2003 October 1; 37(7): 929-32. Epub 2003 September 08. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=13130404
 

• Coronavirus as a possible cause of severe acute respiratory syndrome. 
Author(s): Peiris JS, Lai ST, Poon LL, Guan Y, Yam LY, Lim W, Nicholls J, Yee WK, Yan 
WW, Cheung MT, Cheng VC, Chan KH, Tsang DN, Yung RW, Ng TK, Yuen KY; SARS 
study group. 
Source: Lancet. 2003 April 19; 361(9366): 1319-25. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12711465
 

• Coronavirus derived expression systems. 
Author(s): Enjuanes L, Sola I, Almazan F, Ortego J, Izeta A, Gonzalez JM, Alonso S, 
Sanchez JM, Escors D, Calvo E, Riquelme C, Sanchez C. 
Source: Journal of Biotechnology. 2001 July 12; 88(3): 183-204. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11434966
 

• Coronavirus derived expression systems. Progress and problems. 
Author(s): Enjuanes L, Sola I, Almazan F, Izeta A, Gonzalez JM, Alonso S. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 309-21. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774485
 

• Coronavirus genomic-sequence variations and the epidemiology of the severe acute 
respiratory syndrome. 
Author(s): Tsui SK, Chim SS, Lo YM; Chinese University of Hong Kong Molecular SARS 
Research Group. 
Source: The New England Journal of Medicine. 2003 July 10; 349(2): 187-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12853594
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• Coronavirus in respiratory infection. 

Author(s): Mathur A, Arora KL, Rajvanshi S, Chaturvedi UC. 
Source: The Indian Journal of Medical Research. 1982 March; 75: 323-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6286473
 

• Coronavirus in severe acute respiratory syndrome (SARS). 
Author(s): Chan HL, Tsui SK, Sung JJ. 
Source: Trends in Molecular Medicine. 2003 August; 9(8): 323-5. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12928031
 

• Coronavirus infection in an AIDS patient. 
Author(s): Wong AT, Tsang OT, Wong MY, Lim WL, Zheng BJ, Lee SS, Lai ST, Yuen KY, 
Choi KW, Tso EY, Chau TN, Tong WL, Chiu MC, Yu WC; PMH SARS Study Group. 
Source: Aids (London, England). 2004 March 26; 18(5): 829-30. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15075525
 

• Coronavirus main proteinase (3CLpro) structure: basis for design of anti-SARS drugs. 
Author(s): Anand K, Ziebuhr J, Wadhwani P, Mesters JR, Hilgenfeld R. 
Source: Science. 2003 June 13; 300(5626): 1763-7. Epub 2003 May 13. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12746549
 

• Coronavirus pneumonia following autologous bone marrow transplantation for 
breast cancer. 
Author(s): Folz RJ, Elkordy MA. 
Source: Chest. 1999 March; 115(3): 901-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10084516
 

• Coronavirus pseudoparticles formed with recombinant M and E proteins induce 
alpha interferon synthesis by leukocytes. 
Author(s): Baudoux P, Carrat C, Besnardeau L, Charley B, Laude H. 
Source: Journal of Virology. 1998 November; 72(11): 8636-43. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9765403
 

• Coronavirus spike proteins in viral entry and pathogenesis. 
Author(s): Gallagher TM, Buchmeier MJ. 
Source: Virology. 2001 January 20; 279(2): 371-4. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11162792
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• Coronavirus-positive nasopharyngeal aspirate as predictor for severe acute 
respiratory syndrome mortality. 
Author(s): Tsang OT, Chau TN, Choi KW, Tso EY, Lim W, Chiu MC, Tong WL, Lee PO, 
Lam BH, Ng TK, Lai JY, Yu WC, Lai ST. 
Source: Emerging Infectious Diseases. 2003 November; 9(11): 1381-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14718079
 

• Coronavirus-related nosocomial viral respiratory infections in a neonatal and 
paediatric intensive care unit: a prospective study. 
Author(s): Gagneur A, Sizun J, Vallet S, Legr MC, Picard B, Talbot PJ. 
Source: The Journal of Hospital Infection. 2002 May; 51(1): 59-64. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12009822
 

• Cystatin D, a natural salivary cysteine protease inhibitor, inhibits coronavirus 
replication at its physiologic concentration. 
Author(s): Collins AR, Grubb A. 
Source: Oral Microbiology and Immunology. 1998 February; 13(1): 59-61. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9573825
 

• Date of origin of the SARS coronavirus strains. 
Author(s): Lu H, Zhao Y, Zhang J, Wang Y, Li W, Zhu X, Sun S, Xu J, Ling L, Cai L, Bu 
D, Chen R. 
Source: Bmc Infectious Diseases [electronic Resource]. 2004 February 06; 4(1): 3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15028113
 

• Demyelination determinants map to the spike glycoprotein gene of coronavirus 
mouse hepatitis virus. 
Author(s): Das Sarma J, Fu L, Tsai JC, Weiss SR, Lavi E. 
Source: Journal of Virology. 2000 October; 74(19): 9206-13. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10982367
 

• Demyelination induced by murine coronavirus JHM infection of congenitally 
immunodeficient mice. 
Author(s): Houtman JJ, Hinze HC, Fleming JO. 
Source: Advances in Experimental Medicine and Biology. 1995; 380: 159-63. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8830473
 

• Detection of bovine enteric coronavirus in clinical specimens by hybridization with 
cDNA probes. 
Author(s): Verbeek A, Dea S, Tijssen P. 
Source: Molecular and Cellular Probes. 1990 April; 4(2): 107-20. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2366761
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• Detection of coronavirus in the central nervous system of a child with acute 
disseminated encephalomyelitis. 
Author(s): Yeh EA, Collins A, Cohen ME, Duffner PK, Faden H. 
Source: Pediatrics. 2004 January; 113(1 Pt 1): E73-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14702500
 

• Detection of coronavirus RNA and antigen in multiple sclerosis brain. 
Author(s): Murray RS, Brown B, Brian D, Cabirac GF. 
Source: Annals of Neurology. 1992 May; 31(5): 525-33. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1596089
 

• Detection of coronavirus RNA in CNS tissue of multiple sclerosis and control 
patients. 
Author(s): Murray RS, MacMillan B, Cabirac G, Burks JS. 
Source: Advances in Experimental Medicine and Biology. 1990; 276: 505-10. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2103104
 

• Detection of coronavirus-like particles in homosexual men with acquired 
immunodeficiency and related lymphadenopathy syndrome. 
Author(s): Kern P, Muller G, Schmitz H, Racz P, Meigel W, Riethmuller G, Dietrich M. 
Source: Klin Wochenschr. 1985 January 15; 63(2): 68-72. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2984454
 

• Detection of human coronavirus 229E in nasal washings using RNA:RNA 
hybridisation. 
Author(s): Myint S, Siddell S, Tyrrell D. 
Source: Journal of Medical Virology. 1989 September; 29(1): 70-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2584959
 

• Detection of human coronavirus 229E-specific antibodies using recombinant fusion 
proteins. 
Author(s): Pohl-Koppe A, Raabe T, Siddell SG, ter Meulen V. 
Source: Journal of Virological Methods. 1995 October; 55(2): 175-83. Erratum In: J Virol 
Methods 1996 January; 56(1): 123. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8537456
 

• Detection of rhinovirus, respiratory syncytial virus, and coronavirus infections in 
acute otitis media by reverse transcriptase polymerase chain reaction. 
Author(s): Pitkaranta A, Virolainen A, Jero J, Arruda E, Hayden FG. 
Source: Pediatrics. 1998 August; 102(2 Pt 1): 291-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9685428
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• Detection of SARS coronavirus in patients with severe acute respiratory syndrome by 
conventional and real-time quantitative reverse transcription-PCR assays. 
Author(s): Poon LL, Chan KH, Wong OK, Cheung TK, Ng I, Zheng B, Seto WH, Yuen 
KY, Guan Y, Peiris JS. 
Source: Clinical Chemistry. 2004 January; 50(1): 67-72. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14709637
 

• Detection of SARS coronavirus in patients with suspected SARS. 
Author(s): Chan KH, Poon LL, Cheng VC, Guan Y, Hung IF, Kong J, Yam LY, Seto WH, 
Yuen KY, Peiris JS. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 294-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030700
 

• Detection of SARS coronavirus in plasma by real-time RT-PCR. 
Author(s): Grant PR, Garson JA, Tedder RS, Chan PK, Tam JS, Sung JJ. 
Source: The New England Journal of Medicine. 2003 December 18; 349(25): 2468-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14681520
 

• Detection of SARS coronavirus RNA in the cerebrospinal fluid of a patient with 
severe acute respiratory syndrome. 
Author(s): Hung EC, Chim SS, Chan PK, Tong YK, Ng EK, Chiu RW, Leung CB, Sung JJ, 
Tam JS, Lo YM. 
Source: Clinical Chemistry. 2003 December; 49(12): 2108-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14633896
 

• Detection of severe acute respiratory syndrome coronavirus in blood of infected 
patients. 
Author(s): Ng LF, Wong M, Koh S, Ooi EE, Tang KF, Leong HN, Ling AE, Agathe LV, 
Tan J, Liu ET, Ren EC, Ng LC, Hibberd ML. 
Source: Journal of Clinical Microbiology. 2004 January; 42(1): 347-50. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14715775
 

• Detection of severe acute respiratory syndrome-associated coronavirus in 
pneumocytes of the lung. 
Author(s): Chow KC, Hsiao CH, Lin TY, Chen CL, Chiou SH. 
Source: American Journal of Clinical Pathology. 2004 April; 121(4): 574-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15080310
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• Development and application of an enzyme immunoassay for coronavirus OC43 
antibody in acute respiratory illness. 
Author(s): Gill EP, Dominguez EA, Greenberg SB, Atmar RL, Hogue BG, Baxter BD, 
Couch RB. 
Source: Journal of Clinical Microbiology. 1994 October; 32(10): 2372-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7814468
 

• Development of protection against coronavirus induced diseases. A review. 
Author(s): Enjuanes L, Smerdou C, Castilla J, Anton IM, Torres JM, Sola I, Golvano J, 
Sanchez JM, Pintado B. 
Source: Advances in Experimental Medicine and Biology. 1995; 380: 197-211. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8830481
 

• Diagnosis of human coronavirus infection by immunofluorescence: method and 
application to respiratory disease in hospitalized children. 
Author(s): McIntosh K, McQuillin J, Reed SE, Gardner PS. 
Source: Journal of Medical Virology. 1978; 2(4): 341-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=215715
 

• Diagnosis of human coronavirus infections in children using enzyme-linked 
immunosorbent assay. 
Author(s): Macnaughton MR, Flowers D, Isaacs D. 
Source: Journal of Medical Virology. 1983; 11(4): 319-25. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6308142
 

• Diagnosis of severe acute respiratory syndrome (SARS) by detection of SARS 
coronavirus nucleocapsid antibodies in an antigen-capturing enzyme-linked 
immunosorbent assay. 
Author(s): Shi Y, Yi Y, Li P, Kuang T, Li L, Dong M, Ma Q, Cao C. 
Source: Journal of Clinical Microbiology. 2003 December; 41(12): 5781-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14662982
 

• Differential susceptibility of cultured neural cells to the human coronavirus OC43. 
Author(s): Pearson J, Mims CA. 
Source: Journal of Virology. 1985 March; 53(3): 1016-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3973963
 

• DNA probe for the human coronavirus OC43 also detects neonatal calf diarrhea 
coronavirus (NCDCV). 
Author(s): Cristallo A, Biamonti G, Battaglia M, Cereda PM. 
Source: New Microbiol. 1996 July; 19(3): 251-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8841041
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• Early diagnosis of SARS coronavirus infection by real time RT-PCR. 
Author(s): Poon LL, Chan KH, Wong OK, Yam WC, Yuen KY, Guan Y, Lo YM, Peiris JS. 
Source: Journal of Clinical Virology : the Official Publication of the Pan American 
Society for Clinical Virology. 2003 December; 28(3): 233-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14522060
 

• Early events of SARS coronavirus infection in vero cells. 
Author(s): Ng ML, Tan SH, See EE, Ooi EE, Ling AE. 
Source: Journal of Medical Virology. 2003 November; 71(3): 323-31. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12966536
 

• Effect of pH and temperature on the infectivity of human coronavirus 229E. 
Author(s): Lamarre A, Talbot PJ. 
Source: Canadian Journal of Microbiology. 1989 October; 35(10): 972-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2819602
 

• Effect of specific humoral immunity and some non-specific factors on resistance of 
volunteers to respiratory coronavirus infection. 
Author(s): Callow KA. 
Source: J Hyg (Lond). 1985 August; 95(1): 173-89. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2991366
 

• Effects of a SARS-associated coronavirus vaccine in monkeys. 
Author(s): Gao W, Tamin A, Soloff A, D'Aiuto L, Nwanegbo E, Robbins PD, Bellini WJ, 
Barratt-Boyes S, Gambotto A. 
Source: Lancet. 2003 December 6; 362(9399): 1895-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14667748
 

• Effects of an epitope-specific CD8+ T-cell response on murine coronavirus central 
nervous system disease: protection from virus replication and antigen spread and 
selection of epitope escape mutants. 
Author(s): Chua MM, MacNamara KC, San Mateo L, Shen H, Weiss SR. 
Source: Journal of Virology. 2004 February; 78(3): 1150-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14722270
 

• Enteric coronavirus in symptomless homosexuals. 
Author(s): Riordan T, Curry A, Bhattacharyya MN. 
Source: Journal of Clinical Pathology. 1986 October; 39(10): 1159-60. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3782492
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• Enteric involvement of severe acute respiratory syndrome-associated coronavirus 
infection. 
Author(s): Leung WK, To KF, Chan PK, Chan HL, Wu AK, Lee N, Yuen KY, Sung JJ. 
Source: Gastroenterology. 2003 October; 125(4): 1011-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14517783
 

• Epidemiological study of enteric coronavirus excretion by an enzyme-linked 
immunosorbent assay. 
Author(s): Leechanachai P, Yoosook C, Matangkasombut P. 
Source: J Med Assoc Thai. 1989 August; 72(8): 452-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2809448
 

• Epidemiology of coronavirus respiratory infections. 
Author(s): Isaacs D, Flowers D, Clarke JR, Valman HB, MacNaughton MR. 
Source: Archives of Disease in Childhood. 1983 July; 58(7): 500-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6307189
 

• Episodic evolution mediates interspecies transfer of a murine coronavirus. 
Author(s): Baric RS, Yount B, Hensley L, Peel SA, Chen W. 
Source: Journal of Virology. 1997 March; 71(3): 1946-55. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9032326
 

• Establishment of a fluorescent polymerase chain reaction method for the detection of 
the SARS-associated coronavirus and its clinical application. 
Author(s): Wu X, Cheng G, Di B, Yin A, He Y, Wang M, Zhou X, He L, Luo K, Du L. 
Source: Chinese Medical Journal. 2003 July; 116(7): 988-90. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12890368
 

• Evaluation of reverse transcription-PCR assays for rapid diagnosis of severe acute 
respiratory syndrome associated with a novel coronavirus. 
Author(s): Yam WC, Chan KH, Poon LL, Guan Y, Yuen KY, Seto WH, Peiris JS. 
Source: Journal of Clinical Microbiology. 2003 October; 41(10): 4521-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14532176
 

• Evaluation of shell vial cell culture technique for the detection of bovine coronavirus. 
Author(s): Tahir RA, Pomeroy KA, Goyal SM. 
Source: J Vet Diagn Invest. 1995 July; 7(3): 301-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7578442
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• Evaluation of two antigen-capture ELISAs using polyclonal or monoclonal antibodies 
for the detection of bovine coronavirus. 
Author(s): Smith DR, Tsunemitsu H, Heckert RA, Saif LJ. 
Source: J Vet Diagn Invest. 1996 January; 8(1): 99-105. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9026089
 

• Experimental inoculation of cats with human coronavirus 229E and subsequent 
challenge with feline infectious peritonitis virus. 
Author(s): Barlough JE, Johnson-Lussenburg CM, Stoddart CA, Jacobson RH, Scott FW. 
Source: Can J Comp Med. 1985 July; 49(3): 303-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2994865
 

• Exploiting DNA immunization to generate polyclonal antisera to coronavirus 
replicase proteins. 
Author(s): Baker SC, Kanjanahaluethai A, Sherer NM, Axtell DD, Schiller JJ. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 283-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774482
 

• Expression and immunogenicity of the spike glycoprotein of porcine respiratory 
coronavirus encoded in the E3 region of adenovirus. 
Author(s): Callebaut P, Pensaert M. 
Source: Advances in Experimental Medicine and Biology. 1995; 380: 265-70. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8830490
 

• Expression cloning of functional receptor used by SARS coronavirus. 
Author(s): Wang P, Chen J, Zheng A, Nie Y, Shi X, Wang W, Wang G, Luo M, Liu H, 
Tan L, Song X, Wang Z, Yin X, Qu X, Wang X, Qing T, Ding M, Deng H. 
Source: Biochemical and Biophysical Research Communications. 2004 March 5; 315(2): 
439-44. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14766227
 

• Expression of transcriptional units using transmissible gastroenteritis coronavirus 
derived minigenomes and full-length cDNA clones. 
Author(s): Sola I, Alonso S, Sanchez C, Sanchez-Morgado JM, Enjuanes L. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 447-51. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774506
 

• Factors affecting isolation and propagation of bovine coronavirus in human rectal 
tumor-18 cell line. 
Author(s): Kapil S, Richardson KL, Radi C, Chard-Bergstrom C. 
Source: J Vet Diagn Invest. 1996 January; 8(1): 96-9. No Abstract Available. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9026088
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• Factors controlling coronavirus infections and disease of the central nervous system. 
A review. 
Author(s): Dales S. 
Source: Advances in Experimental Medicine and Biology. 1995; 380: 13-22. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8830467
 

• Fecal rotaviruses, adenoviruses, coronavirus-like particles, and small round viruses in 
a cohort of rural Costa Rican children. 
Author(s): Simhon A, Mata L. 
Source: The American Journal of Tropical Medicine and Hygiene. 1985 September; 34(5): 
931-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2994501
 

• Generation and characterization of DNA vaccines targeting the nucleocapsid protein 
of severe acute respiratory syndrome coronavirus. 
Author(s): Kim TW, Lee JH, Hung CF, Peng S, Roden R, Wang MC, Viscidi R, Tsai YC, 
He L, Chen PJ, Boyd DA, Wu TC. 
Source: Journal of Virology. 2004 May; 78(9): 4638-45. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15078946
 

• Generation from multiple sclerosis patients of long-term T-cell clones that are 
activated by both human coronavirus and myelin antigens. 
Author(s): Boucher A, Denis F, Duquette P, Talbot PJ. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 355-62. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774492
 

• Genetic resistance to coronavirus infection. A review. 
Author(s): Buschman E, Skamene E. 
Source: Advances in Experimental Medicine and Biology. 1995; 380: 1-11. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8830460
 

• Genomic characterisation of the severe acute respiratory syndrome coronavirus of 
Amoy Gardens outbreak in Hong Kong. 
Author(s): Chim SS, Tsui SK, Chan KC, Au TC, Hung EC, Tong YK, Chiu RW, Ng EK, 
Chan PK, Chu CM, Sung JJ, Tam JS, Fung KP, Waye MM, Lee CY, Yuen KY, Lo YM; 
CUHK Molecular SARS Research Group. 
Source: Lancet. 2003 November 29; 362(9398): 1807-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14654320
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• Genomic relationship of porcine hemagglutinating encephalomyelitis virus to bovine 
coronavirus and human coronavirus OC43 as studied by the use of bovine 
coronavirus S gene-specific probes. 
Author(s): Vieler E, Schlapp T, Anders C, Herbst W. 
Source: Archives of Virology. 1995; 140(7): 1215-23. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7646353
 

• Genomic sequencing of a SARS coronavirus isolate that predated the Metropole 
Hotel case cluster in Hong Kong. 
Author(s): Chim SS, Tong YK, Hung EC, Chiu RW, Lo YM. 
Source: Clinical Chemistry. 2004 January; 50(1): 231-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14709660
 

• Guanosine triphosphatase activity of the human coronavirus helicase. 
Author(s): Seybert A, Ziebuhr J. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 255-60. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774478
 

• Hemagglutinating encephalomyelitis virus attaches to N-acetyl-9-O-acetylneuraminic 
acid-containing receptors on erythrocytes: comparison with bovine coronavirus and 
influenza C virus. 
Author(s): Schultze B, Gross HJ, Brossmer R, Klenk HD, Herrler G. 
Source: Virus Research. 1990 June; 16(2): 185-94. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2385959
 

• High level transient expression of the murine coronavirus haemagglutinin-esterase. 
Author(s): Pfleiderer M, Routledge E, Herrler G, Siddell SG. 
Source: The Journal of General Virology. 1991 June; 72 ( Pt 6): 1309-15. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1646274
 

• High-resolution computed tomography is useful for early diagnosis of severe acute 
respiratory syndrome-associated coronavirus pneumonia in patients with normal 
chest radiographs. 
Author(s): Hui JY, Hon TY, Yang MK, Cho DH, Luk WH, Chan RY, Chan KS, Loke TK, 
Chan JC. 
Source: Journal of Computer Assisted Tomography. 2004 January-February; 28(1): 1-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14716225
 

• HLA class I antigen serves as a receptor for human coronavirus OC43. 
Author(s): Collins AR. 
Source: Immunological Investigations. 1993 March; 22(2): 95-103. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8505072
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• Hong Kong and US scientists believe illness is a coronavirus. 
Author(s): Parry J. 
Source: Bmj (Clinical Research Ed.). 2003 April 5; 326(7392): 727. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12676826
 

• Host protein interactions with the 3' end of bovine coronavirus RNA and the 
requirement of the poly(A) tail for coronavirus defective genome replication. 
Author(s): Spagnolo JF, Hogue BG. 
Source: Journal of Virology. 2000 June; 74(11): 5053-65. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10799579
 

• Human aminopeptidase N is a receptor for human coronavirus 229E. 
Author(s): Yeager CL, Ashmun RA, Williams RK, Cardellichio CB, Shapiro LH, Look 
AT, Holmes KV. 
Source: Nature. 1992 June 4; 357(6377): 420-2. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1350662
 

• Human coronavirus 229E infects polarized airway epithelia from the apical surface. 
Author(s): Wang G, Deering C, Macke M, Shao J, Burns R, Blau DM, Holmes KV, 
Davidson BL, Perlman S, McCray PB Jr. 
Source: Journal of Virology. 2000 October; 74(19): 9234-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10982370
 

• Human coronavirus 229E: receptor binding domain and neutralization by soluble 
receptor at 37 degrees C. 
Author(s): Breslin JJ, Mork I, Smith MK, Vogel LK, Hemmila EM, Bonavia A, Talbot PJ, 
Sjostrom H, Noren O, Holmes KV. 
Source: Journal of Virology. 2003 April; 77(7): 4435-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12634402
 

• Human coronavirus gene expression in the brains of multiple sclerosis patients. 
Author(s): Stewart JN, Mounir S, Talbot PJ. 
Source: Virology. 1992 November; 191(1): 502-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1413524
 

• Human coronavirus HCoV-229E enters susceptible cells via the endocytic pathway. 
Author(s): Blau DM, Holmes KV. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 193-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774468
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• Human coronavirus OC43 interacts with major histocompatibility complex class I 
molecules at the cell surface to establish infection. 
Author(s): Collins AR. 
Source: Immunological Investigations. 1994 August; 23(4-5): 313-21. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7959963
 

• Human coronavirus OC43 RNA 4 lacks two open reading frames located downstream 
of the S gene of bovine coronavirus. 
Author(s): Mounir S, Talbot PJ. 
Source: Virology. 1993 January; 192(1): 355-60. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8517026
 

• Human coronavirus OC43 serum inhibitor and neutralizing antibody by a new 
plaque-reduction assay. 
Author(s): Gerna G, Cattaneo E, Cereda PM, Revelo MG, Achilli G. 
Source: Proceedings of the Society for Experimental Biology and Medicine. Society for 
Experimental Biology and Medicine (New York, N. Y.). 1980 March; 163(3): 360-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6244598
 

• Human coronavirus polyadenylated RNA sequences in cerebrospinal fluid from 
multiple sclerosis patients. 
Author(s): Cristallo A, Gambaro F, Biamonti G, Ferrante P, Battaglia M, Cereda PM. 
Source: New Microbiol. 1997 April; 20(2): 105-14. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9208420
 

• Human enteric coronaviruses: antigenic relatedness to human coronavirus OC43 and 
possible etiologic role in viral gastroenteritis. 
Author(s): Gerna G, Passarani N, Battaglia M, Rondanelli EG. 
Source: The Journal of Infectious Diseases. 1985 May; 151(5): 796-803. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2985710
 

• Human macrophages are susceptible to coronavirus OC43. 
Author(s): Collins AR. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 635-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782339
 

• Human papillomavirus type 16 E7 peptide-directed CD8+ T cells from patients with 
cervical cancer are cross-reactive with the coronavirus NS2 protein. 
Author(s): Nilges K, Hohn H, Pilch H, Neukirch C, Freitag K, Talbot PJ, Maeurer MJ. 
Source: Journal of Virology. 2003 May; 77(9): 5464-74. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12692247
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• Human picornavirus and coronavirus RNA in nasopharynx of children without 
concurrent respiratory symptoms. 
Author(s): Nokso-Koivisto J, Kinnari TJ, Lindahl P, Hovi T, Pitkaranta A. 
Source: Journal of Medical Virology. 2002 March; 66(3): 417-20. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11793396
 

• Identification and subcellular localization of a 41 kDa, polyprotein 1ab processing 
product in human coronavirus 229E-infected cells. 
Author(s): Heusipp G, Grotzinger C, Herold J, Siddell SG, Ziebuhr J. 
Source: The Journal of General Virology. 1997 November; 78 ( Pt 11): 2789-94. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9367364
 

• Identification of a coronavirus hemagglutinin-esterase with a substrate specificity 
different from those of influenza C virus and bovine coronavirus. 
Author(s): Klausegger A, Strobl B, Regl G, Kaser A, Luytjes W, Vlasak R. 
Source: Journal of Virology. 1999 May; 73(5): 3737-43. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10196267
 

• Identification of a new human coronavirus. 
Author(s): van der Hoek L, Pyrc K, Jebbink MF, Vermeulen-Oost W, Berkhout RJ, 
Wolthers KC, Wertheim-van Dillen PM, Kaandorp J, Spaargaren J, Berkhout B. 
Source: Nature Medicine. 2004 April; 10(4): 368-73. Epub 2004 March 21. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15034574
 

• Identification of a novel protein 3a from severe acute respiratory syndrome 
coronavirus. 
Author(s): Yu CJ, Chen YC, Hsiao CH, Kuo TC, Chang SC, Lu CY, Wei WC, Lee CH, 
Huang LM, Chang MF, Ho HN, Lee FJ. 
Source: Febs Letters. 2004 May 7; 565(1-3): 111-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15135062
 

• Identification of an ATPase activity associated with a 71-kilodalton polypeptide 
encoded in gene 1 of the human coronavirus 229E. 
Author(s): Heusipp G, Harms U, Siddell SG, Ziebuhr J. 
Source: Journal of Virology. 1997 July; 71(7): 5631-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9188639
 

• Identification of nucleocapsid binding sites within coronavirus-defective genomes. 
Author(s): Cologna R, Spagnolo JF, Hogue BG. 
Source: Virology. 2000 November 25; 277(2): 235-49. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11080472
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• Identification of residues critical for the human coronavirus 229E receptor function of 
human aminopeptidase N. 
Author(s): Kolb AF, Hegyi A, Siddell SG. 
Source: The Journal of General Virology. 1997 November; 78 ( Pt 11): 2795-802. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9367365
 

• Infectious RNA transcribed in vitro from a cDNA copy of the human coronavirus 
genome cloned in vaccinia virus. 
Author(s): Thiel V, Herold J, Schelle B, Siddell SG. 
Source: The Journal of General Virology. 2001 June; 82(Pt 6): 1273-81. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11369870
 

• Inhibition of SARS-associated coronavirus infection and replication by RNA 
interference. 
Author(s): He ML, Zheng B, Peng Y, Peiris JS, Poon LL, Yuen KY, Lin MC, Kung HF, 
Guan Y. 
Source: Jama : the Journal of the American Medical Association. 2003 November 26; 
290(20): 2665-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14645307
 

• Interaction between heptad repeat 1 and 2 regions in spike protein of SARS-
associated coronavirus: implications for virus fusogenic mechanism and 
identification of fusion inhibitors. 
Author(s): Liu S, Xiao G, Chen Y, He Y, Niu J, Escalante CR, Xiong H, Farmar J, Debnath 
AK, Tien P, Jiang S. 
Source: Lancet. 2004 March 20; 363(9413): 938-47. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15043961
 

• Interference of coronavirus infection by expression of IgG or IgA virus neutralizing 
antibodies. 
Author(s): Sola I, Castilla J, Enjuanes L. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 665-74. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782343
 

• Interference of coronavirus infection by expression of immunoglobulin G (IgG) or 
IgA virus-neutralizing antibodies. 
Author(s): Castilla J, Sola I, Enjuanes L. 
Source: Journal of Virology. 1997 July; 71(7): 5251-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9188593
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• Interferon alpha inducing property of coronavirus particles and pseudoparticles. 
Author(s): Baudoux P, Besnardeau L, Carrat C, Rottier P, Charley B, Laude H. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 377-86. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782306
 

• Interferon-beta 1a and SARS coronavirus replication. 
Author(s): Hensley LE, Fritz LE, Jahrling PB, Karp CL, Huggins JW, Geisbert TW. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 317-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030704
 

• Intracellular complexes of viral spike and cellular receptor accumulate during 
cytopathic murine coronavirus infections. 
Author(s): Rao PV, Gallagher TM. 
Source: Journal of Virology. 1998 April; 72(4): 3278-88. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9525655
 

• Intracellular targeting signals contribute to localization of coronavirus spike proteins 
near the virus assembly site. 
Author(s): Lontok E, Corse E, Machamer CE. 
Source: Journal of Virology. 2004 June; 78(11): 5913-22. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15140989
 

• Involvement of aminopeptidase N (CD13) in infection of human neural cells by 
human coronavirus 229E. 
Author(s): Lachance C, Arbour N, Cashman NR, Talbot PJ. 
Source: Journal of Virology. 1998 August; 72(8): 6511-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9658094
 

• Isolation and characterization of a coronavirus from elk calves with diarrhea. 
Author(s): Majhdi F, Minocha HC, Kapil S. 
Source: Journal of Clinical Microbiology. 1997 November; 35(11): 2937-42. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9350763
 

• Isolation of a coronavirus from kidney biopsies of endemic Balkan nephropathy 
patients. 
Author(s): Uzelac-Keserovic B, Spasic P, Bojanic N, Dimitrijevic J, Lako B, Lepsanovic Z, 
Kuljic-Kapulica N, Vasic D, Apostolov K. 
Source: Nephron. 1999 February; 81(2): 141-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9933748
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• Isolation of a coronavirus from urinary tract tumours of endemic Balkan nephropathy 
patients. 
Author(s): Uzelac-Keserovic B, Vasic D, Ikonomovski J, Bojanic N, Apostolov K. 
Source: Nephron. 2000 September; 86(1): 93-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10971161
 

• Lactogenic immunity in transgenic mice producing recombinant antibodies 
neutralizing coronavirus. 
Author(s): Castilla J, Sola I, Pintado B, Sanchez-Morgado JM, Enjuanes L. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 675-86. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782344
 

• Leader-mRNA junction sequences are unique for each subgenomic mRNA species in 
the bovine coronavirus and remain so throughout persistent infection. 
Author(s): Hofmann MA, Chang RY, Ku S, Brian DA. 
Source: Virology. 1993 September; 196(1): 163-71. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8356793
 

• Letter: Calf diarrhoea coronavirus. 
Author(s): Kaye HS, Yarbrough WB, Reed CJ. 
Source: Lancet. 1975 September 13; 2(7933): 509. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=51327
 

• Letter: Coronavirus particles in faeces from patients with gastroenteritis. 
Author(s): Caul EO, Paver WK, Clarke SK. 
Source: Lancet. 1975 May 24; 1(7917): 1192. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=48810
 

• Long distance RT-PCRs of human coronavirus 229E RNA. 
Author(s): Thiel V, Herold J, Siddell SG. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 269-73. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782292
 

• Maintaining dental education and specialist dental care during an outbreak of a new 
coronavirus infection. Part 1: a deadly viral epidemic begins. 
Author(s): Smales FC, Samaranyake LP. 
Source: British Dental Journal. 2003 November 22; 195(10): 557-61. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14631425
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• Maintaining dental education and specialist dental care during an outbreak of a new 
coronavirus infection. Part 2: Control of the disease, then elimination. 
Author(s): Smales FC, Samaranyake LP. 
Source: British Dental Journal. 2003 December 20; 195(12): 679-81. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14718953
 

• Membrane assembly of the triple-spanning coronavirus M protein. Individual 
transmembrane domains show preferred orientation. 
Author(s): Locker JK, Rose JK, Horzinek MC, Rottier PJ. 
Source: The Journal of Biological Chemistry. 1992 October 25; 267(30): 21911-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1400501
 

• Mild illness associated with severe acute respiratory syndrome coronavirus infection: 
lessons from a prospective seroepidemiologic study of health-care workers in a 
teaching hospital in Singapore. 
Author(s): Ho KY, Singh KS, Habib AG, Ong BK, Lim TK, Ooi EE, Sil BK, Ling AE, Bai 
XL, Tambyah PA. 
Source: The Journal of Infectious Diseases. 2004 February 15; 189(4): 642-7. Epub 2004 
January 30. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14767817
 

• Molecular analysis of the coronavirus-receptor function of aminopeptidase N. 
Author(s): Kolb AF, Hegyi A, Maile J, Heister A, Hagemann M, Siddell SG. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 61-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782265
 

• Molecular analysis of the human coronavirus (strain 229E) genome. 
Author(s): Herold J, Raabe T, Siddell S. 
Source: Arch Virol Suppl. 1993; 7: 63-74. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8219814
 

• Molecular characterization of the 229E strain of human coronavirus. 
Author(s): Arpin N, Talbot PJ. 
Source: Advances in Experimental Medicine and Biology. 1990; 276: 73-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2103105
 

• Molecular characterization of the S protein gene of human coronavirus OC43. 
Author(s): Mounir S, Talbot PJ. 
Source: The Journal of General Virology. 1993 September; 74 ( Pt 9): 1981-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8376972
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• Molecular determinants of species specificity in the coronavirus receptor 
aminopeptidase N (CD13): influence of N-linked glycosylation. 
Author(s): Wentworth DE, Holmes KV. 
Source: Journal of Virology. 2001 October; 75(20): 9741-52. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11559807
 

• Molecular epidemiology of the novel coronavirus that causes severe acute respiratory 
syndrome. 
Author(s): Guan Y, Peiris JS, Zheng B, Poon LL, Chan KH, Zeng FY, Chan CW, Chan 
MN, Chen JD, Chow KY, Hon CC, Hui KH, Li J, Li VY, Wang Y, Leung SW, Yuen KY, 
Leung FC. 
Source: Lancet. 2004 January 10; 363(9403): 99-104. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14726162
 

• Molecular evolution of the SARS coronavirus during the course of the SARS 
epidemic in China. 
Author(s): Chinese SARS Molecular Epidemiology Consortium. 
Source: Science. 2004 March 12; 303(5664): 1666-9. Epub 2004 January 29. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14752165
 

• Monophyletic relationship between severe acute respiratory syndrome coronavirus 
and group 2 coronaviruses. 
Author(s): Zhu G, Chen HW. 
Source: The Journal of Infectious Diseases. 2004 May 1; 189(9): 1676-8. Epub 2004 April 
19. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15116304
 

• Mosaic evolution of the severe acute respiratory syndrome coronavirus. 
Author(s): Stavrinides J, Guttman DS. 
Source: Journal of Virology. 2004 January; 78(1): 76-82. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14671089
 

• Mucosal exudation of fibrinogen in coronavirus-induced common colds. 
Author(s): Akerlund A, Greiff L, Andersson M, Bende M, Alkner U, Persson CG. 
Source: Acta Oto-Laryngologica. 1993 September; 113(5): 642-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8266793
 

• Multigene RNA vector based on coronavirus transcription. 
Author(s): Thiel V, Karl N, Schelle B, Disterer P, Klagge I, Siddell SG. 
Source: Journal of Virology. 2003 September; 77(18): 9790-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12941887
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• Murine coronavirus infection: a paradigm for virus-induced demyelinating disease. 
Author(s): Lane TE, Buchmeier MJ. 
Source: Trends in Microbiology. 1997 January; 5(1): 9-14. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9025229
 

• Murine coronavirus membrane fusion is blocked by modification of thiols buried 
within the spike protein. 
Author(s): Gallagher TM. 
Source: Journal of Virology. 1996 July; 70(7): 4683-90. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8676494
 

• Murine coronavirus spike glycoprotein. Receptor binding and membrane fusion 
activities. 
Author(s): Gallagher TM. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 183-92. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774466
 

• Myelin basic protein and human coronavirus 229E cross-reactive T cells in multiple 
sclerosis. 
Author(s): Talbot PJ, Paquette JS, Ciurli C, Antel JP, Ouellet F. 
Source: Annals of Neurology. 1996 February; 39(2): 233-40. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8967755
 

• Nasal colonization with coronavirus and apnea of the premature newborn. 
Author(s): Sizun J, Soupre D, Giroux JD, Alix D, De Parscau, Legrand MC, Demazure M, 
Chastel C. 
Source: Acta Paediatrica (Oslo, Norway : 1992). 1993 March; 82(3): 238. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8388276
 

• NAT screening of blood donors for severe acute respiratory syndrome coronavirus 
can potentially prevent transfusion associated transmissions. 
Author(s): Schmidt M, Brixner V, Ruster B, Hourfar MK, Drosten C, Preiser W, Seifried 
E, Roth WK. 
Source: Transfusion. 2004 April; 44(4): 470-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15043560
 

• Neonatal nosocomial respiratory infection with coronavirus: a prospective study in a 
neonatal intensive care unit. 
Author(s): Sizun J, Soupre D, Legrand MC, Giroux JD, Rubio S, Cauvin JM, Chastel C, 
Alix D, de Parscau L. 
Source: Acta Paediatrica (Oslo, Norway : 1992). 1995 June; 84(6): 617-20. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7670241
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• Neurotropism of human coronavirus 229E. 
Author(s): Talbot PJ, Ekande S, Cashman NR, Mounir S, Stewart JN. 
Source: Advances in Experimental Medicine and Biology. 1993; 342: 339-46. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8209751
 

• Neutralizing antibody to calf diarrhea coronavirus in various animal species in Japan. 
Author(s): Sato K, Inaba Y, Miura Y, Tokuhisa S, Akashi H, Shinozaki T, Matumoto M. 
Source: Microbiology and Immunology. 1981; 25(6): 623-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7278708
 

• New human coronavirus isolated. 
Author(s): Ahmad K. 
Source: The Lancet Infectious Diseases. 2004 May; 4(5): 255. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15141695
 

• Newly discovered coronavirus as the primary cause of severe acute respiratory 
syndrome. 
Author(s): Kuiken T, Fouchier RA, Schutten M, Rimmelzwaan GF, van Amerongen G, 
van Riel D, Laman JD, de Jong T, van Doornum G, Lim W, Ling AE, Chan PK, Tam JS, 
Zambon MC, Gopal R, Drosten C, van der Werf S, Escriou N, Manuguerra JC, Stohr K, 
Peiris JS, Osterhaus AD. 
Source: Lancet. 2003 July 26; 362(9380): 263-70. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12892955
 

• Nonspecific inhibitors of coronavirus OC43 haemagglutination in human sera. 
Author(s): Hovi T. 
Source: Medical Microbiology and Immunology. 1978 November 17; 166(1-4): 173-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=214680
 

• Novel coronavirus and severe acute respiratory syndrome. 
Author(s): Falsey AR, Walsh EE. 
Source: Lancet. 2003 April 19; 361(9366): 1312-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12711460
 

• Nucleotide sequence and expression of the spike (S) gene of canine coronavirus and 
comparison with the S proteins of feline and porcine coronaviruses. 
Author(s): Wesseling JG, Vennema H, Godeke GJ, Horzinek MC, Rottier PJ. 
Source: The Journal of General Virology. 1994 July; 75 ( Pt 7): 1789-94. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8021609
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• Nucleotide sequence of the gene encoding the membrane protein of human 
coronavirus 229 E. 
Author(s): Raabe T, Siddell SG. 
Source: Archives of Virology. 1989; 107(3-4): 323-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2818210
 

• Nucleotide sequence of the gene encoding the spike glycoprotein of human 
coronavirus HCV 229E. 
Author(s): Raabe T, Schelle-Prinz B, Siddell SG. 
Source: The Journal of General Virology. 1990 May; 71 ( Pt 5): 1065-73. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2345367
 

• Nucleotide sequence of the human coronavirus 229E RNA polymerase locus. 
Author(s): Herold J, Raabe T, Schelle-Prinz B, Siddell SG. 
Source: Virology. 1993 August; 195(2): 680-91. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8337838
 

• OC43 strain-related coronavirus antibodies in different age groups. 
Author(s): Hovi T, Kainulainen H, Ziola B, Salmi A. 
Source: Journal of Medical Virology. 1979; 3(4): 313-20. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=113504
 

• Occurrence and frequency of coronavirus infections in humans as determined by 
enzyme-linked immunosorbent assay. 
Author(s): Macnaughton MR. 
Source: Infection and Immunity. 1982 November; 38(2): 419-23. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6292101
 

• Occurrence of antibodies to human coronavirus OC43 in Finland. 
Author(s): Riski H, Estola T. 
Source: Scandinavian Journal of Infectious Diseases. 1974; 6(4): 325-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4450100
 

• O-glycosylation of the mouse hepatitis coronavirus membrane protein. 
Author(s): de Haan CA, de Wit M, Kuo L, Montalto C, Masters PS, Weiss SR, Rottier PJ. 
Source: Virus Research. 2002 January 30; 82(1-2): 77-81. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11887793
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• Oligonucleotide fingerprints of antigenically related bovine coronavirus and human 
coronavirus OC43. 
Author(s): Lapps W, Brian DA. 
Source: Archives of Virology. 1985; 86(1-2): 101-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4038068
 

• On enteropathogenic bovine coronavirus. 
Author(s): Storz J, Kaluza G, Niemann H, Rott R. 
Source: Advances in Experimental Medicine and Biology. 1981; 142: 171-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6278879
 

• Opportunistic infections with coronavirus-like particles in patients infected with the 
human immunodeficiency virus? 
Author(s): Eis-Hubinger AM, Stifter G, Schneweis KE. 
Source: Zentralbl Bakteriol. 1989 September; 271(3): 351-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2553042
 

• Optimization of bovine coronavirus hemagglutinin-estrase glycoprotein expression 
in E3 deleted bovine adenovirus-3. 
Author(s): Reddy PS, Idamakanti N, Zakhartchouk LN, Babiuk LA, Mehtali M, Tikoo 
SK. 
Source: Virus Research. 2000 September; 70(1-2): 65-73. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11074126
 

• Pegylated interferon-alpha protects type 1 pneumocytes against SARS coronavirus 
infection in macaques. 
Author(s): Haagmans BL, Kuiken T, Martina BE, Fouchier RA, Rimmelzwaan GF, van 
Amerongen G, van Riel D, de Jong T, Itamura S, Chan KH, Tashiro M, Osterhaus AD. 
Source: Nature Medicine. 2004 March; 10(3): 290-3. Epub 2004 February 22. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14981511
 

• Persistent infection of human oligodendrocytic and neuroglial cell lines by human 
coronavirus 229E. 
Author(s): Arbour N, Ekande S, Cote G, Lachance C, Chagnon F, Tardieu M, Cashman 
NR, Talbot PJ. 
Source: Journal of Virology. 1999 April; 73(4): 3326-37. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10074187
 



Studies 75

• pH-dependent entry of severe acute respiratory syndrome coronavirus is mediated by 
the spike glycoprotein and enhanced by dendritic cell transfer through DC-SIGN. 
Author(s): Yang ZY, Huang Y, Ganesh L, Leung K, Kong WP, Schwartz O, Subbarao K, 
Nabel GJ. 
Source: Journal of Virology. 2004 June; 78(11): 5642-50. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15140961
 

• Pigs with highly prevalent antibodies to human coronavirus and swine 
haemagglutinating encephalomyelitis virus in the Tohoku District of Japan. 
Author(s): Hirano N, Suzuki Y, Haga S. 
Source: Epidemiology and Infection. 1999 June; 122(3): 545-51. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10459660
 

• Polymerase chain reaction-based detection of rhinovirus, respiratory syncytial virus, 
and coronavirus in otitis media with effusion. 
Author(s): Pitkaranta A, Jero J, Arruda E, Virolainen A, Hayden FG. 
Source: The Journal of Pediatrics. 1998 September; 133(3): 390-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9738723
 

• Possible central nervous system infection by SARS coronavirus. 
Author(s): Lau KK, Yu WC, Chu CM, Lau ST, Sheng B, Yuen KY. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 342-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030709
 

• Possible SARS coronavirus transmission during cardiopulmonary resuscitation. 
Author(s): Christian MD, Loutfy M, McDonald LC, Martinez KF, Ofner M, Wong T, 
Wallington T, Gold WL, Mederski B, Green K, Low DE; SARS Investigation Team. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 287-93. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030699
 

• Potent neutralization of severe acute respiratory syndrome (SARS) coronavirus by a 
human mAb to S1 protein that blocks receptor association. 
Author(s): Sui J, Li W, Murakami A, Tamin A, Matthews LJ, Wong SK, Moore MJ, 
Tallarico AS, Olurinde M, Choe H, Anderson LJ, Bellini WJ, Farzan M, Marasco WA. 
Source: Proceedings of the National Academy of Sciences of the United States of 
America. 2004 February 24; 101(8): 2536-41. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14983044
 

• Preclinical evaluation of two real-time, reverse transcription-PCR assays for detection 
of the severe acute respiratory syndrome coronavirus. 
Author(s): Bressler AM, Nolte FS. 
Source: Journal of Clinical Microbiology. 2004 March; 42(3): 987-91. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15004042
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• Preparation and characterization of monoclonal antibodies against S1 domain at N-

terminal residues 249 to 667 of SARS-associated coronavirus S1 protein. 
Author(s): Wen K, Mei YB, Qiu LW, Liao ZY, Yuen KY, Che XY. 
Source: Di Yi June Yi Da Xue Xue Bao. 2004 January; 24(1): 1-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14724082
 

• Prevalence of IgG antibody to SARS-associated coronavirus in animal traders--
Guangdong Province, China, 2003. 
Author(s): Centers for Disease Control and Prevention (CDC). 
Source: Mmwr. Morbidity and Mortality Weekly Report. 2003 October 17; 52(41): 986-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14561956
 

• Probing the structure of the SARS coronavirus using scanning electron microscopy. 
Author(s): Lin Y, Yan X, Cao W, Wang C, Feng J, Duan J, Xie S. 
Source: Antivir Ther. 2004 April; 9(2): 287-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15134191
 

• Processing of the human coronavirus 229E replicase polyproteins by the virus-
encoded 3C-like proteinase: identification of proteolytic products and cleavage sites 
common to pp1a and pp1ab. 
Author(s): Ziebuhr J, Siddell SG. 
Source: Journal of Virology. 1999 January; 73(1): 177-85. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9847320
 

• Processing of the replicase of murine coronavirus: papain-like proteinase 2 (PLP2) 
acts to generate p150 and p44. 
Author(s): Kanjanahaluethai A, Baker SC. 
Source: Advances in Experimental Medicine and Biology. 2001; 494: 267-73. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11774480
 

• Profile of antibodies to the nucleocapsid protein of the severe acute respiratory 
syndrome (SARS)-associated coronavirus in probable SARS patients. 
Author(s): Liu X, Shi Y, Li P, Li L, Yi Y, Ma Q, Cao C. 
Source: Clinical and Diagnostic Laboratory Immunology. 2004 January; 11(1): 227-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14715574
 

• Profile of specific antibodies to the SARS-associated coronavirus. 
Author(s): Li G, Chen X, Xu A. 
Source: The New England Journal of Medicine. 2003 July 31; 349(5): 508-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12890855
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• Proliferative growth of SARS coronavirus in Vero E6 cells. 
Author(s): Ng ML, Tan SH, See EE, Ooi EE, Ling AE. 
Source: The Journal of General Virology. 2003 December; 84(Pt 12): 3291-303. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14645910
 

• Protein interactions during coronavirus assembly. 
Author(s): Nguyen VP, Hogue BG. 
Source: Journal of Virology. 1997 December; 71(12): 9278-84. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9371586
 

• Proteolytic processing at the amino terminus of human coronavirus 229E gene 1-
encoded polyproteins: identification of a papain-like proteinase and its substrate. 
Author(s): Herold J, Gorbalenya AE, Thiel V, Schelle B, Siddell SG. 
Source: Journal of Virology. 1998 February; 72(2): 910-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9444982
 

• Pulmonary pathological features in coronavirus associated severe acute respiratory 
syndrome (SARS). 
Author(s): Tse GM, To KF, Chan PK, Lo AW, Ng KC, Wu A, Lee N, Wong HC, Mak SM, 
Chan KF, Hui DS, Sung JJ, Ng HK. 
Source: Journal of Clinical Pathology. 2004 March; 57(3): 260-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14990596
 

• Quantitative analysis and prognostic implication of SARS coronavirus RNA in the 
plasma and serum of patients with severe acute respiratory syndrome. 
Author(s): Ng EK, Hui DS, Chan KC, Hung EC, Chiu RW, Lee N, Wu A, Chim SS, Tong 
YK, Sung JJ, Tam JS, Lo YM. 
Source: Clinical Chemistry. 2003 December; 49(12): 1976-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14633867
 

• Quaternary structure of coronavirus spikes in complex with carcinoembryonic 
antigen-related cell adhesion molecule cellular receptors. 
Author(s): Lewicki DN, Gallagher TM. 
Source: The Journal of Biological Chemistry. 2002 May 31; 277(22): 19727-34. Epub 2002 
March 23. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11912215
 

• Questions about comparative genomics of SARS coronavirus isolates. 
Author(s): Wood L. 
Source: Lancet. 2003 August 16; 362(9383): 578; Author Reply 578-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12932399
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• Radioactive and enzymatic cloned cDNA probes for bovine enteric coronavirus 
detection by molecular hybridization. 
Author(s): Collomb J, Finance C, Alabouch S, Laporte J. 
Source: Archives of Virology. 1992; 125(1-4): 25-37. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1642553
 

• Rapid diagnosis of a coronavirus associated with severe acute respiratory syndrome 
(SARS). 
Author(s): Poon LL, Wong OK, Chan KH, Luk W, Yuen KY, Peiris JS, Guan Y. 
Source: Clinical Chemistry. 2003 June; 49(6 Pt 1): 953-5. Erratum In: Clin Chem. 2003 
July; 49(7): 1234. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12765993
 

• Reactivity of antibodies in human serum with antigens of an enteropathogenic 
bovine coronavirus. 
Author(s): Storz J, Rott R. 
Source: Medical Microbiology and Immunology. 1981; 169(3): 169-78. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6265746
 

• Reactivity of human coronavirus OC43 and neonatal calf diarrhoea coronavirus 
membrane-associated antigens. 
Author(s): Gerna G, Battaglia M, Cereda PM, Passarani N. 
Source: The Journal of General Virology. 1982 June; 60(Pt 2): 385-90. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7050300
 

• Real-time polymerase chain reaction for detecting SARS coronavirus, Beijing, 2003. 
Author(s): Zhai J, Briese T, Dai E, Wang X, pang X, Du Z, Liu H, Wang J, Wang H, Guo 
Z, Chen Z, Jiang L, Zhou D, Han Y, Jabado O, Palacios G, Lipkin WI, Tang R. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 300-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030701
 

• Real-time reverse transcription-polymerase chain reaction assay for SARS-associated 
coronavirus. 
Author(s): Emery SL, Erdman DD, Bowen MD, Newton BR, Winchell JM, Meyer RF, 
Tong S, Cook BT, Holloway BP, McCaustland KA, Rota PA, Benkamp B, Lowe LE, 
Ksiazek TG, Bellini WJ, Anderson LJ. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 311-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030703
 

• Regulation of persistent infections with human coronavirus OC43. 
Author(s): Collins AR. 
Source: Advances in Experimental Medicine and Biology. 1987; 218: 273-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2829539
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• Regulation of viral persistence in human glioblastoma and rhabdomyosarcoma cells 

infected with coronavirus OC43. 
Author(s): Collins AR, Sorensen O. 
Source: Microbial Pathogenesis. 1986 December; 1(6): 573-82. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2854604
 

• Relative rates of non-pneumonic SARS coronavirus infection and SARS coronavirus 
pneumonia. 
Author(s): Woo PC, Lau SK, Tsoi HW, Chan KH, Wong BH, Che XY, Tam VK, Tam SC, 
Cheng VC, Hung IF, Wong SS, Zheng BJ, Guan Y, Yuen KY. 
Source: Lancet. 2004 March 13; 363(9412): 841-5. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15031027
 

• Replication of human respiratory coronavirus strain 229E in human macrophages. 
Author(s): Patterson S, Macnaughton MR. 
Source: The Journal of General Virology. 1982 June; 60(Pt 2): 307-14. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7108490
 

• Replication of murine coronavirus defective interfering RNA from negative-strand 
transcripts. 
Author(s): Joo M, Banerjee S, Makino S. 
Source: Journal of Virology. 1996 September; 70(9): 5769-76. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8709192
 

• Requirements for CEACAMs and cholesterol during murine coronavirus cell entry. 
Author(s): Thorp EB, Gallagher TM. 
Source: Journal of Virology. 2004 March; 78(6): 2682-92. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14990688
 

• Respiratory coronavirus infections in children younger than two years of age. 
Author(s): Nokso-Koivisto J, Pitkaranta A, Blomqvist S, Kilpi T, Hovi T. 
Source: The Pediatric Infectious Disease Journal. 2000 February; 19(2): 164-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10694007
 

• Respiratory coronavirus infections in children. 
Author(s): Sizun J, Gagneur A, Legrand MC, Baron R. 
Source: The Pediatric Infectious Disease Journal. 2001 May; 20(5): 555-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11368126
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• Reverse genetics with a full-length infectious cDNA of severe acute respiratory 
syndrome coronavirus. 
Author(s): Yount B, Curtis KM, Fritz EA, Hensley LE, Jahrling PB, Prentice E, Denison 
MR, Geisbert TW, Baric RS. 
Source: Proceedings of the National Academy of Sciences of the United States of 
America. 2003 October 28; 100(22): 12995-3000. Epub 2003 Oct 20. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14569023
 

• Rhinovirus and coronavirus infection-associated hospitalizations among older adults. 
Author(s): Falsey AR, Walsh EE, Hayden FG. 
Source: The Journal of Infectious Diseases. 2002 May 1; 185(9): 1338-41. Epub 2002 April 
16. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12001053
 

• RNA-dependent RNA polymerase activity in coronavirus- infected cells. 
Author(s): Dennis DE, Brian DA. 
Source: Journal of Virology. 1982 April; 42(1): 153-64. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6283135
 

• RNA-protein interactions in the regulation of coronavirus RNA replication and 
transcription. 
Author(s): Lai MM. 
Source: Biological Chemistry. 1997 June; 378(6): 477-81. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9224926
 

• Rotavirus and coronavirus outbreak: etiology of annual diarrhea in Costa Rican 
children. 
Author(s): Gonzalez P, Sanches A, Rivera P, Jimenez C, Hernandez F. 
Source: Rev Biol Trop. 1997 September; 45(3): 989-91. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9611302
 

• Rotavirus and coronavirus-like particles in aboriginal and non-aboriginal neonates in 
Kalgoorlie and Alice Springs. 
Author(s): Schnagl RD, Morey F, Holmes IN. 
Source: The Medical Journal of Australia. 1979 August 25; 2(4): 178-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=229391
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• S protein of severe acute respiratory syndrome-associated coronavirus mediates entry 
into hepatoma cell lines and is targeted by neutralizing antibodies in infected 
patients. 
Author(s): Hofmann H, Hattermann K, Marzi A, Gramberg T, Geier M, Krumbiegel M, 
Kuate S, Uberla K, Niedrig M, Pohlmann S. 
Source: Journal of Virology. 2004 June; 78(12): 6134-42. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15163706
 

• SARS associated coronavirus has a recombinant polymerase and coronaviruses have a 
history of host-shifting. 
Author(s): Rest JS, Mindell DP. 
Source: Infection, Genetics and Evolution : Journal of Molecular Epidemiology and 
Evolutionary Genetics in Infectious Diseases. 2003 September; 3(3): 219-25. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14522185
 

• SARS: understanding the coronavirus: accuracy of WHO criteria was similar in a 
"non-SARS" hospital in Singapore. 
Author(s): Tambyah PA, Singh KS, Habib AG. 
Source: Bmj (Clinical Research Ed.). 2003 September 13; 327(7415): 620. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12969941
 

• SARS-associated coronavirus infection in teenagers. 
Author(s): Yang GG, Lin SZ, Liao KW, Lee JJ, Wang LS. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 382-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15043016
 

• SARS-associated coronavirus quasispecies in individual patients. 
Author(s): Xu D, Zhang Z, Wang FS. 
Source: The New England Journal of Medicine. 2004 March 25; 350(13): 1366-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15044654
 

• SARS-associated coronavirus transmission, United States. 
Author(s): Isakbaeva ET, Khetsuriani N, Beard RS, Peck A, Erdman D, Monroe SS, Tong 
S, Ksiazek TG, Lowther S, Pandya-Smith I, Anderson LJ, Lingappa J, Widdowson MA; 
SARS Investigation Group. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 225-31. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030687
 

• SARS-associated viral hepatitis caused by a novel coronavirus: report of three cases. 
Author(s): Chau TN, Lee KC, Yao H, Tsang TY, Chow TC, Yeung YC, Choi KW, Tso YK, 
Lau T, Lai ST, Lai CL. 
Source: Hepatology (Baltimore, Md.). 2004 February; 39(2): 302-10. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14767982
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• SARS-coronavirus replicates in mononuclear cells of peripheral blood (PBMCs) from 

SARS patients. 
Author(s): Li L, Wo J, Shao J, Zhu H, Wu N, Li M, Yao H, Hu M, Dennin RH. 
Source: Journal of Clinical Virology : the Official Publication of the Pan American 
Society for Clinical Virology. 2003 December; 28(3): 239-44. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14522061
 

• Sensitive and quantitative detection of severe acute respiratory syndrome coronavirus 
infection by real-time nested polymerase chain reaction. 
Author(s): Jiang SS, Chen TC, Yang JY, Hsiung CA, Su IJ, Liu YL, Chen PC, Juang JL. 
Source: Clinical Infectious Diseases : an Official Publication of the Infectious Diseases 
Society of America. 2004 January 15; 38(2): 293-6. Epub 2003 December 18. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14699465
 

• Sequence motifs involved in the regulation of discontinuous coronavirus subgenomic 
RNA synthesis. 
Author(s): Zuniga S, Sola I, Alonso S, Enjuanes L. 
Source: Journal of Virology. 2004 January; 78(2): 980-94. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14694129
 

• Serial analysis of the plasma concentration of SARS coronavirus RNA in pediatric 
patients with severe acute respiratory syndrome. 
Author(s): Ng EK, Ng PC, Hon KL, Cheng WT, Hung EC, Chan KC, Chiu RW, Li AM, 
Poon LL, Hui DS, Tam JS, Fok TF, Lo YM. 
Source: Clinical Chemistry. 2003 December; 49(12): 2085-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14633884
 

• Serologic and molecular biologic methods for SARS-associated coronavirus infection, 
Taiwan. 
Author(s): Wu HS, Chiu SC, Tseng TC, Lin SF, Lin JH, Hsu YH, Wang MC, Lin TL, Yang 
WZ, Ferng TL, Huang KH, Hsu LC, Lee LL, Yang JY, Chen HY, Su SP, Yang SY, Lin SY, 
Lin TH, Su IS. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 304-10. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030702
 

• Severe acute respiratory syndrome coronavirus sequence characteristics and 
evolutionary rate estimate from maximum likelihood analysis. 
Author(s): Salemi M, Fitch WM, Ciccozzi M, Ruiz-Alvarez MJ, Rezza G, Lewis MJ. 
Source: Journal of Virology. 2004 February; 78(3): 1602-3. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14722315
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• Severe acute respiratory syndrome vaccine development: experiences of vaccination 
against avian infectious bronchitis coronavirus. 
Author(s): Cavanagh D. 
Source: Avian Pathology : Journal of the W.V.P.A. 2003 December; 32(6): 567-82. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14676007
 

• Severe acute respiratory syndrome-associated coronavirus genotype and its 
characterization. 
Author(s): Li L, Wang Z, Lu Y, Bao Q, Chen S, Wu N, Cheng S, Weng J, Zhang Y, Yan J, 
Mei L, Wang X, Zhu H, Yu Y, Zhang M, Li M, Yao J, Lu Q, Yao P, Bo X, Wo J, Wang S, 
Hu S. 
Source: Chinese Medical Journal. 2003 September; 116(9): 1288-92. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14527350
 

• Severe acute respiratory syndrome-associated coronavirus in lung tissue. 
Author(s): Mazzulli T, Farcas GA, Poutanen SM, Willey BM, Low DE, Butany J, Asa SL, 
Kain KC. 
Source: Emerging Infectious Diseases. 2004 January; 10(1): 20-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15078592
 

• Severe acute respiratory syndrome-associated coronavirus infection. 
Author(s): Chan PK, Ip M, Ng KC, Rickjason CW, Wu A, Lee N, Rainer TH, Joynt GM, 
Sung JJ, Tam JS. 
Source: Emerging Infectious Diseases. 2003 November; 9(11): 1453-4. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14718090
 

• Severe acute respiratory syndrome-related coronavirus is inhibited by interferon- 
alpha. 
Author(s): Stroher U, DiCaro A, Li Y, Strong JE, Aoki F, Plummer F, Jones SM, 
Feldmann H. 
Source: The Journal of Infectious Diseases. 2004 April 1; 189(7): 1164-7. Epub 2004 March 
12. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15031783
 

• Stability of SARS coronavirus in human specimens and environment and its 
sensitivity to heating and UV irradiation. 
Author(s): Duan SM, Zhao XS, Wen RF, Huang JJ, Pi GH, Zhang SX, Han J, Bi SL, Ruan 
L, Dong XP; SARS Research Team. 
Source: Biomed Environ Sci. 2003 September; 16(3): 246-55. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14631830
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• Substrate specificity of the human coronavirus 229E 3C-like proteinase. 
Author(s): Ziebuhr J, Heusipp G, Seybert A, Siddell SG. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 115-20. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782272
 

• T-cell epitopes in severe acute respiratory syndrome (SARS) coronavirus spike 
protein elicit a specific T-cell immune response in patients who recover from SARS. 
Author(s): Wang YD, Sin WY, Xu GB, Yang HH, Wong TY, Pang XW, He XY, Zhang 
HG, Ng JN, Cheng CS, Yu J, Meng L, Yang RF, Lai ST, Guo ZH, Xie Y, Chen WF. 
Source: Journal of Virology. 2004 June; 78(11): 5612-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15140958
 

• The "common cold" in frail older persons: impact of rhinovirus and coronavirus in a 
senior daycare center. 
Author(s): Falsey AR, McCann RM, Hall WJ, Criddle MM, Formica MA, Wycoff D, 
Kolassa JE. 
Source: Journal of the American Geriatrics Society. 1997 June; 45(6): 706-11. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9180664
 

• The distribution of human coronavirus strain 229E on the surface of human diploid 
cells. 
Author(s): Patterson S, Macnaughton MR. 
Source: The Journal of General Virology. 1981 April; 53(Pt 2): 267-73. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7264610
 

• The effect of SARS coronavirus on blood system: its clinical findings and the 
pathophysiologic hypothesis. 
Author(s): Yang M, Hon KL, Li K, Fok TF, Li CK. 
Source: Zhongguo Shi Yan Xue Ye Xue Za Zhi. 2003 June; 11(3): 217-21. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12844398
 

• The effects of coronavirus on human nasal ciliated respiratory epithelium. 
Author(s): Chilvers MA, McKean M, Rutman A, Myint BS, Silverman M, O'Callaghan C. 
Source: The European Respiratory Journal : Official Journal of the European Society for 
Clinical Respiratory Physiology. 2001 December; 18(6): 965-70. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11829103
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• The Genome sequence of the SARS-associated coronavirus. 
Author(s): Marra MA, Jones SJ, Astell CR, Holt RA, Brooks-Wilson A, Butterfield YS, 
Khattra J, Asano JK, Barber SA, Chan SY, Cloutier A, Coughlin SM, Freeman D, Girn N, 
Griffith OL, Leach SR, Mayo M, McDonald H, Montgomery SB, Pandoh PK, Petrescu 
AS, Robertson AG, Schein JE, Siddiqui A, Smailus DE, Stott JM, Yang GS, Plummer F, 
Andonov A, Artsob H, Bastien N, Bernard K, Booth TF, Bowness D, Czub M, Drebot M, 
Fernando L, Flick R, Garbutt M, Gray M, Grolla A, Jones S, Feldmann H, Meyers A, 
Kabani A, Li Y, Normand S, Stroher U, Tipples GA, Tyler S, Vogrig R, Ward D, Watson 
B, Brunham RC, Krajden M, Petric M, Skowronski DM, Upton C, Roper RL. 
Source: Science. 2003 May 30; 300(5624): 1399-404. Epub 2003 May 01. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12730501
 

• The hemagglutinin/esterase gene of human coronavirus strain OC43: phylogenetic 
relationships to bovine and murine coronaviruses and influenza C virus. 
Author(s): Zhang XM, Kousoulas KG, Storz J. 
Source: Virology. 1992 January; 186(1): 318-23. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1727608
 

• The murine coronavirus mouse hepatitis virus strain A59 from persistently infected 
murine cells exhibits an extended host range. 
Author(s): Schickli JH, Zelus BD, Wentworth DE, Sawicki SG, Holmes KV. 
Source: Journal of Virology. 1997 December; 71(12): 9499-507. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9371612
 

• The phylogeny of SARS coronavirus. 
Author(s): Gibbs AJ, Gibbs MJ, Armstrong JS. 
Source: Archives of Virology. 2004 March; 149(3): 621-4. Epub 2004 January 05. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14991447
 

• The region between the M and S genes of porcine haemagglutinating 
encephalomyelitis virus is highly similar to human coronavirus OC43. 
Author(s): Vieler E, Schlapp T, Herbst W. 
Source: The Journal of General Virology. 1996 July; 77 ( Pt 7): 1443-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8757985
 

• The SARS coronavirus: rapid diagnostics in the limelight. 
Author(s): McIntosh K. 
Source: Clinical Chemistry. 2003 June; 49(6 Pt 1): 845-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12765977
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• The spectrum of severe acute respiratory syndrome-associated coronavirus infection. 
Author(s): Rainer TH, Chan PK, Ip M, Lee N, Hui DS, Smit D, Wu A, Ahuja AT, Tam JS, 
Sung JJ, Cameron P. 
Source: Annals of Internal Medicine. 2004 April 20; 140(8): 614-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15096332
 

• The spike but not the hemagglutinin/esterase protein of bovine coronavirus is 
necessary and sufficient for viral infection. 
Author(s): Popova R, Zhang X. 
Source: Virology. 2002 March 1; 294(1): 222-36. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11886280
 

• The viral nucleocapsid protein of transmissible gastroenteritis coronavirus (TGEV) is 
cleaved by caspase-6 and -7 during TGEV-induced apoptosis. 
Author(s): Eleouet JF, Slee EA, Saurini F, Castagne N, Poncet D, Garrido C, Solary E, 
Martin SJ. 
Source: Journal of Virology. 2000 May; 74(9): 3975-83. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10756009
 

• Tissue and cellular tropism of the coronavirus associated with severe acute 
respiratory syndrome: an in-situ hybridization study of fatal cases. 
Author(s): To KF, Tong JH, Chan PK, Au FW, Chim SS, Chan KC, Cheung JL, Liu EY, 
Tse GM, Lo AW, Lo YM, Ng HK. 
Source: The Journal of Pathology. 2004 February; 202(2): 157-63. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14743497
 

• TNF-alpha inhibition for potential therapeutic modulation of SARS coronavirus 
infection. 
Author(s): Tobinick E. 
Source: Current Medical Research and Opinion. 2004 January; 20(1): 39-40. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14741070
 

• Tracking the evolution of the SARS coronavirus using high-throughput, high-density 
resequencing arrays. 
Author(s): Wong CW, Albert TJ, Vega VB, Norton JE, Cutler DJ, Richmond TA, Stanton 
LW, Liu ET, Miller LD. 
Source: Genome Research. 2004 March; 14(3): 398-405. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14993206
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• Transgenic mice secreting coronavirus neutralizing antibodies into the milk. 
Author(s): Sola I, Castilla J, Pintado B, Sanchez-Morgado JM, Whitelaw CB, Clark AJ, 
Enjuanes L. 
Source: Journal of Virology. 1998 May; 72(5): 3762-72. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9557658
 

• Translation from the 5' untranslated region (UTR) of mRNA 1 is repressed, but that 
from the 5' UTR of mRNA 7 is stimulated in coronavirus-infected cells. 
Author(s): Senanayake SD, Brian DA. 
Source: Journal of Virology. 1999 October; 73(10): 8003-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=10482548
 

• Tropism of human adenovirus type 5-based vectors in swine and their ability to 
protect against transmissible gastroenteritis coronavirus. 
Author(s): Torres JM, Alonso C, Ortega A, Mittal S, Graham F, Enjuanes L. 
Source: Journal of Virology. 1996 June; 70(6): 3770-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8648712
 

• Ultrastructural characterization of SARS coronavirus. 
Author(s): Goldsmith CS, Tatti KM, Ksiazek TG, Rollin PE, Comer JA, Lee WW, Rota 
PA, Bankamp B, Bellini WJ, Zaki SR. 
Source: Emerging Infectious Diseases. 2004 February; 10(2): 320-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15030705
 

• Ultrastructure of human nasal epithelium during an episode of coronavirus infection. 
Author(s): Afzelius BA. 
Source: Virchows Archiv : an International Journal of Pathology. 1994; 424(3): 295-300. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8186894
 

• Unique and conserved features of genome and proteome of SARS-coronavirus, an 
early split-off from the coronavirus group 2 lineage. 
Author(s): Snijder EJ, Bredenbeek PJ, Dobbe JC, Thiel V, Ziebuhr J, Poon LL, Guan Y, 
Rozanov M, Spaan WJ, Gorbalenya AE. 
Source: Journal of Molecular Biology. 2003 August 29; 331(5): 991-1004. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12927536
 

• Vacuolating encephalitis in mice infected by human coronavirus OC43. 
Author(s): Jacomy H, Talbot PJ. 
Source: Virology. 2003 October 10; 315(1): 20-33. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14592756
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• Variations in disparate regions of the murine coronavirus spike protein impact the 
initiation of membrane fusion. 
Author(s): Krueger DK, Kelly SM, Lewicki DN, Ruffolo R, Gallagher TM. 
Source: Journal of Virology. 2001 March; 75(6): 2792-802. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=11222703
 

• Viral shedding patterns of coronavirus in patients with probable severe acute 
respiratory syndrome. 
Author(s): Cheng PK, Wong DA, Tong LK, Ip SM, Lo AC, Lau CS, Yeung EY, Lim WW. 
Source: Lancet. 2004 May 22; 363(9422): 1699-700. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=15158632
 

• Virologic studies of acute respiratory disease in young adults. V. Coronavirus 229E 
infections during six years of surveillance. 
Author(s): Hambre D, Beem M. 
Source: American Journal of Epidemiology. 1972 August; 96(2): 94-106. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4626012
 

• Virology. The SARS coronavirus: a postgenomic era. 
Author(s): Holmes KV, Enjuanes L. 
Source: Science. 2003 May 30; 300(5624): 1377-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12775826
 

• Virus-ligand interactions of OC43 coronavirus with cell membranes. 
Author(s): Collins AR. 
Source: Advances in Experimental Medicine and Biology. 1993; 342: 285-91. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8209744
 

• Vitamin C and SARS coronavirus. 
Author(s): Hemila H. 
Source: The Journal of Antimicrobial Chemotherapy. 2003 December; 52(6): 1049-50. 
Epub 2003 November 12. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14613951
 

• ZCURVE_CoV: a new system to recognize protein coding genes in coronavirus 
genomes, and its applications in analyzing SARS-CoV genomes. 
Author(s): Chen LL, Ou HY, Zhang R, Zhang CT. 
Source: Biochemical and Biophysical Research Communications. 2003 July 25; 307(2): 
382-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12859968
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CHAPTER 2. NUTRITION AND CORONAVIRUS 
 

Overview 
 
In this chapter, we will show you how to find studies dedicated specifically to nutrition and 
coronavirus.  
 

Finding Nutrition Studies on Coronavirus 
 
The National Institutes of Health’s Office of Dietary Supplements (ODS) offers a searchable 
bibliographic database called the IBIDS (International Bibliographic Information on Dietary 
Supplements; National Institutes of Health, Building 31, Room 1B29, 31 Center Drive, MSC 
2086, Bethesda, Maryland 20892-2086, Tel: 301-435-2920, Fax: 301-480-1845, E-mail: 
ods@nih.gov). The IBIDS contains over 460,000 scientific citations and summaries about 
dietary supplements and nutrition as well as references to published international, scientific 
literature on dietary supplements such as vitamins, minerals, and botanicals.7 The IBIDS 
includes references and citations to both human and animal research studies. 
 
As a service of the ODS, access to the IBIDS database is available free of charge at the 
following Web address: http://ods.od.nih.gov/databases/ibids.html. After entering the 
search area, you have three choices: (1) IBIDS Consumer Database, (2) Full IBIDS Database, 
or (3) Peer Reviewed Citations Only.  
 
Now that you have selected a database, click on the “Advanced” tab. An advanced search 
allows you to retrieve up to 100 fully explained references in a comprehensive format. Type 
“coronavirus” (or synonyms) into the search box, and click “Go.” To narrow the search, you 
can also select the “Title” field. 
 
 

                                                           
7 Adapted from http://ods.od.nih.gov. IBIDS is produced by the Office of Dietary Supplements (ODS) at the 
National Institutes of Health to assist the public, healthcare providers, educators, and researchers in locating 
credible, scientific information on dietary supplements. IBIDS was developed and will be maintained through an 
interagency partnership with the Food and Nutrition Information Center of the National Agricultural Library, U.S. 
Department of Agriculture. 
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The following information is typical of that found when using the “Full IBIDS Database” to 
search for “coronavirus” (or a synonym): 

• An in vitro study of theaflavins extracted from black tea to neutralize bovine 
rotavirus and bovine coronavirus infections. 
Author(s): Department of Veterinary Pathobiology, College of Veterinary Medicine, 
Texas A&amp;M University, College Station 77843-4467, USA. 
Source: Clark, K J Grant, P G Sarr, A B Belakere, J R Swaggerty, C L Phillips, T D Woode, 
G N Vet-Microbiol. 1998 October; 63(2-4): 147-57 0378-1135 

• beta-Cyclodextrin derivatives as carriers to enhance the antiviral activity of an 
antisense oligonucleotide directed toward a coronavirus intergenic consensus 
sequence. 
Author(s): GEVSM, EA 1123, Universite Henri Poincare, Faculte de Pharmacie, Nancy, 
France. 
Source: Abdou, S Collomb, J Sallas, F Marsura, A Finance, C Arch-Virol. 1997; 142(8): 
1585-602 0304-8608 

• Characterisation of a papain-like proteinase domain encoded by ORF1a of the 
coronavirus IBV and determination of the C-terminal cleavage site of an 87 kDa 
protein. 
Author(s): Institute of Molecular Agrobiology, Singapore. 
Source: Lim, K P Liu, D X Adv-Exp-Med-Biol. 1998; 440173-84 0065-2598 

• Construction of murine coronavirus mutants containing interspecies chimeric 
nucleocapsid proteins. 
Source: Peng, D. Koetzner, C.A. McMahon, T. Zhu, Y. Masters, P.S. J-virol. Washington, 
D.C. : American Society for Microbiology. Sept 1995. volume 69 (9) page 5475-5484. 
0022-538X 

• Development of protein A-gold immunoelectron microscopy for detection of bovine 
coronavirus in calves: comparison with ELISA and direct immunofluorescence of 
nasal epithelial cells. 
Author(s): Food Animal Health Research Program, Ohio Agricultural Research and 
Development Center, Ohio State University, Wooster 44691. 
Source: Heckert, R A Saif, L J Myers, G W Vet-Microbiol. 1989 March; 19(3): 217-31 0378-
1135 

• Distribution and trafficking of JHM coronavirus structural proteins and virions in 
primary neurons and the OBL-21 neuronal cell line. 
Author(s): Department of Microbiology and Immunology, University of Western 
Ontario, London, Canada. 
Source: Pasick, J M Kalicharran, K Dales, S J-Virol. 1994 May; 68(5): 2915-28 0022-538X 

• Endosomal association of a protein phosphatase with high dephosphorylating 
activity against a coronavirus nucleocapsid protein. 
Author(s): Department of Microbiology and Immunology, University of Western 
Ontario, London, Canada. 
Source: Mohandas, D V Dales, S FEBS-Lett. 1991 May 6; 282(2): 419-24 0014-5793 

• Expression of murine coronavirus recombinant papain-like proteinase: efficient 
cleavage is dependent on the lengths of both the substrate and the proteinase 
polypeptides. 
Author(s): Department of Microbiology, University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania 19104-6076, USA. 
Source: Teng, H Pinon, J D Weiss, S R J-Virol. 1999 April; 73(4): 2658-66 0022-538X 
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• Identification of a novel cleavage activity of the first papain-like proteinase domain 
encoded by open reading frame 1a of the coronavirus Avian infectious bronchitis 
virus and characterization of the cleavage products. 
Author(s): Institute of Molecular Agrobiology, National University of Singapore, 
Singapore 117604, Singapore. 
Source: Lim, K P Ng, L F Liu, D X J-Virol. 2000 February; 74(4): 1674-85 0022-538X 

• Induction of caspase-dependent apoptosis in cultured cells by the avian coronavirus 
infectious bronchitis virus. 
Author(s): Institute of Molecular Agrobiology, 1 Research Link, The National University 
of Singapore, Singapore 117406, Singapore. liudx@ima.org.sg 
Source: Liu, C Xu, H Y Liu, D X J-Virol. 2001 July; 75(14): 6402-9 0022-538X 

• Initial events in bovine coronavirus infection: analysis through immunogold probes 
and lysosomotropic inhibitors. 
Author(s): Department of Veterinary Microbiology and Parasitology, Louisiana State 
University, Baton Rouge. 
Source: Payne, H R Storz, J Henk, W G Arch-Virol. 1990; 114(3-4): 175-89 0304-8608 

• Intracellular processing of the porcine coronavirus transmissible gastroenteritis virus 
spike protein expressed by recombinant vaccinia virus. 
Source: Pulford, D.J. Britton, P. Virology. Duluth, Minn. : Academic Press. June 1991. 
volume 182 (2) page 765-773. ill. 0042-6822 

• Reverse transcriptase polymerase chain reaction-based diagnosis and molecular 
characterization of a new rat coronavirus strain. 
Source: Compton, S.R. Vivas Gonzalez, B.E. Macy, J.D. Lab-anim-sci. Cordova, Tenn. : 
American Association for Laboratory Animal Science. October 1999. volume 49 (5) page 
506-513. 0023-6764 

• Sequence analysis of the turkey enteric coronavirus nucleocapsid and membrane 
protein genes: a close genomic relationship with bovine coronavirus. 
Source: Verbeek, A. Tijssen, P. J-Gen-Virol. Reading : Society for General Microbiology. 
July 1991. volume 72 (pt.7) page 1659-1666. 0022-1317 

• The 9-kDa hydrophobic protein encoded at the 3' end of the porcine transmissible 
gastroenteritis coronavirus genome is membrane-associated. 
Source: Tung, F.Y.T. Abraham, S. Sethna, M. Hung, S.L. Sethna, P. Hogue, B.G. Brian, 
D.A. Virology. Orlando, Fla. : Academic Press. February 1992. volume 186 (2) page 676-
683. 0042-6822 

• The major subunit ClpG of Escherichia coli CS31A fibrillae as an expression vector 
for different combinations of two TGEV coronavirus epitopes. 
Source: Mechin, M.C. Der Vartanian, M. Martin, C. Gene. Amsterdam : Elsevier Science. 
1996. volume 179 (2) page 211-218. 0378-1119 

• The use of bovine serum protein as an oral support therapy following coronavirus 
challenge in calves. 
Author(s): Range Cattle Research and Education Center, University of Florida-IFAS, 
Ona 33865, USA. jarth@gnv.ifas.ufl.edu 
Source: Arthington, J D Jaynes, C A Tyler, H D Kapil, S Quigley, J D 3rd J-Dairy-Sci. 
2002 May; 85(5): 1249-54 0022-0302 
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Federal Resources on Nutrition 
 
In addition to the IBIDS, the United States Department of Health and Human Services 
(HHS) and the United States Department of Agriculture (USDA) provide many sources of 
information on general nutrition and health. Recommended resources include:  

• healthfinder®, HHS’s gateway to health information, including diet and nutrition: 
http://www.healthfinder.gov/scripts/SearchContext.asp?topic=238&page=0 

• The United States Department of Agriculture’s Web site dedicated to nutrition 
information: www.nutrition.gov 

• The Food and Drug Administration’s Web site for federal food safety information: 
www.foodsafety.gov 

• The National Action Plan on Overweight and Obesity sponsored by the United States 
Surgeon General: http://www.surgeongeneral.gov/topics/obesity/ 

• The Center for Food Safety and Applied Nutrition has an Internet site sponsored by the 
Food and Drug Administration and the Department of Health and Human Services: 
http://vm.cfsan.fda.gov/ 

• Center for Nutrition Policy and Promotion sponsored by the United States Department 
of Agriculture: http://www.usda.gov/cnpp/ 

• Food and Nutrition Information Center, National Agricultural Library sponsored by the 
United States Department of Agriculture: http://www.nal.usda.gov/fnic/ 

• Food and Nutrition Service sponsored by the United States Department of Agriculture: 
http://www.fns.usda.gov/fns/ 

 

Additional Web Resources 
 
A number of additional Web sites offer encyclopedic information covering food and 
nutrition. The following is a representative sample: 

• AOL: http://search.aol.com/cat.adp?id=174&layer=&from=subcats 

• Family Village: http://www.familyvillage.wisc.edu/med_nutrition.html 

• Google: http://directory.google.com/Top/Health/Nutrition/ 

• Healthnotes: http://www.healthnotes.com/ 

• Open Directory Project: http://dmoz.org/Health/Nutrition/ 

• Yahoo.com: http://dir.yahoo.com/Health/Nutrition/ 

• WebMD®Health: http://my.webmd.com/nutrition 

• WholeHealthMD.com: http://www.wholehealthmd.com/reflib/0,1529,00.html 
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CHAPTER 3. ALTERNATIVE MEDICINE AND CORONAVIRUS 
 

Overview 
 
In this chapter, we will begin by introducing you to official information sources on 
complementary and alternative medicine (CAM) relating to coronavirus. At the conclusion 
of this chapter, we will provide additional sources.  
 

National Center for Complementary and Alternative Medicine 
 
The National Center for Complementary and Alternative Medicine (NCCAM) of the 
National Institutes of Health (http://nccam.nih.gov/) has created a link to the National 
Library of Medicine’s databases to facilitate research for articles that specifically relate to 
coronavirus and complementary medicine. To search the database, go to the following Web 
site: http://www.nlm.nih.gov/nccam/camonpubmed.html. Select “CAM on PubMed.” Enter 
“coronavirus” (or synonyms) into the search box. Click “Go.” The following references 
provide information on particular aspects of complementary and alternative medicine that 
are related to coronavirus: 
• A method for the rapid purification of serum IgM for the diagnosis of recent viral 

infections of chickens. 
Author(s): Martins NR, Mockett AP, Cook JK. 
Source: Journal of Virological Methods. 1990 August; 29(2): 117-25. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2176659 
 

• An in vitro study of theaflavins extracted from black tea to neutralize bovine 
rotavirus and bovine coronavirus infections. 
Author(s): Clark KJ, Grant PG, Sarr AB, Belakere JR, Swaggerty CL, Phillips TD, Woode 
GN. 
Source: Veterinary Microbiology. 1998 October; 63(2-4): 147-57. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9850995 
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• Antiviral screening of British Columbian medicinal plants. 
Author(s): McCutcheon AR, Roberts TE, Gibbons E, Ellis SM, Babiuk LA, Hancock RE, 
Towers GH. 
Source: Journal of Ethnopharmacology. 1995 December 1; 49(2): 101-10. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8847882 
 

• Chicken egg yolk antibodies as therapeutics in enteric infectious disease: a review. 
Author(s): Mine Y, Kovacs-Nolan J. 
Source: Journal of Medicinal Food. 2002 Fall; 5(3): 159-69. Review. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12495588 
 

• Current status of severe acute respiratory syndrome in China. 
Author(s): Nie QH, Luo XD, Zhang JZ, Su Q. 
Source: World Journal of Gastroenterology : Wjg. 2003 August; 9(8): 1635-45. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12918094 
 

• Delivery of subunit vaccines in maize seed. 
Author(s): Lamphear BJ, Streatfield SJ, Jilka JM, Brooks CA, Barker DK, Turner DD, 
Delaney DE, Garcia M, Wiggins B, Woodard SL, Hood EE, Tizard IR, Lawhorn B, 
Howard JA. 
Source: Journal of Controlled Release : Official Journal of the Controlled Release Society. 
2002 December 13; 85(1-3): 169-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12480322 
 

• Distribution and trafficking of JHM coronavirus structural proteins and virions in 
primary neurons and the OBL-21 neuronal cell line. 
Author(s): Pasick JM, Kalicharran K, Dales S. 
Source: Journal of Virology. 1994 May; 68(5): 2915-28. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8151762 
 

• Effect of dietary fatty acids on humoral immune response of turkeys. 
Author(s): Friedman A, Sklan D. 
Source: British Poultry Science. 1997 September; 38(4): 342-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9347140 
 

• Expression, purification, and activity of recombinant MHV-A59 3CLpro. 
Author(s): Sims AC, Lu XT, Denison MR. 
Source: Advances in Experimental Medicine and Biology. 1998; 440: 129-34. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=9782274 
 

• Glycyrrhizin, an active component of liquorice roots, and replication of SARS-
associated coronavirus. 
Author(s): Cinatl J, Morgenstern B, Bauer G, Chandra P, Rabenau H, Doerr HW. 
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Source: Lancet. 2003 June 14; 361(9374): 2045-6. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12814717 
 

• Increased susceptibility to murine hepatitis virus infection by treatment with iron 
salts. 
Author(s): Warren J, Mason RJ, Barbosa LH, Gabbard KL, Bucy M. 
Source: Proceedings of the Society for Experimental Biology and Medicine. Society for 
Experimental Biology and Medicine (New York, N. Y.). 1968 November; 129(2): 637-42. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=4301430 
 

• Induction of macrophage procoagulant activity by murine hepatitis virus strain 3: role 
of tyrosine phosphorylation. 
Author(s): Dackiw AP, Zakrzewski K, Nathens AB, Cheung PY, Fingerote R, Levy GA, 
Rotstein OD. 
Source: Journal of Virology. 1995 September; 69(9): 5824-8. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=7543590 
 

• Influence of the cytoskeleton on the expression of a mouse hepatitis virus (MHV-3) in 
peritoneal macrophages: acute and persistent infection. 
Author(s): Mallucci L, Edwards B. 
Source: The Journal of General Virology. 1982 November; 63 (Pt 1): 217-21. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6294227 
 

• Microvascular exudative hyperresponsiveness in human coronavirus-induced 
common cold. 
Author(s): Greiff L, Andersson M, Akerlund A, Wollmer P, Svensson C, Alkner U, 
Persson CG. 
Source: Thorax. 1994 February; 49(2): 121-7. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=8128400 
 

• Natural cytotoxicity against mouse hepatitis virus-infected target cells. I. Correlation 
of cytotoxicity with virus binding to leukocytes. 
Author(s): Holmes KV, Welsh RM, Haspel MV. 
Source: Journal of Immunology (Baltimore, Md. : 1950). 1986 February 15; 136(4): 1446-
53. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=3003198 
 

• Non-major histocompatibility complex-restricted cytotoxicity of bovine coronavirus-
infected target cells mediated by bovine intestinal intraepithelial leukocytes. 
Author(s): Godson DL, Campos M, Babiuk LA. 
Source: The Journal of General Virology. 1991 October; 72 ( Pt 10): 2457-65. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=1655957 
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• Observations on the preparation and stability of infectious bronchitis virus 
hemagglutination antigen from virus propagated in chicken embryos and chicken 
kidney cell cultures. 
Author(s): King DJ. 
Source: Avian Dis. 1984 April-June; 28(2): 504-13. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=6331366 
 

• Sabadinine: a potential non-peptide anti-severe acute-respiratory-syndrome agent 
identified using structure-aided design. 
Author(s): Toney JH, Navas-Martin S, Weiss SR, Koeller A. 
Source: Journal of Medicinal Chemistry. 2004 February 26; 47(5): 1079-80. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=14971887 
 

• The effects of processing inhibitors of N-linked oligosaccharides on the intracellular 
migration of glycoprotein E2 of mouse hepatitis virus and the maturation of 
coronavirus particles. 
Author(s): Repp R, Tamura T, Boschek CB, Wege H, Schwarz RT, Niemann H. 
Source: The Journal of Biological Chemistry. 1985 December 15; 260(29): 15873-9. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=2999142 
 

• The severe acute respiratory syndrome (SARS) coronavirus NTPase/helicase belongs 
to a distinct class of 5' to 3' viral helicases. 
Author(s): Tanner JA, Watt RM, Chai YB, Lu LY, Lin MC, Peiris JS, Poon LL, Kung HF, 
Huang JD. 
Source: The Journal of Biological Chemistry. 2003 October 10; 278(41): 39578-82. Epub 
2003 August 13. 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=A
bstract&list_uids=12917423 
 

Additional Web Resources 
 
A number of additional Web sites offer encyclopedic information covering CAM and related 
topics. The following is a representative sample: 

• Alternative Medicine Foundation, Inc.: http://www.herbmed.org/ 

• AOL: http://search.aol.com/cat.adp?id=169&layer=&from=subcats 

• Chinese Medicine: http://www.newcenturynutrition.com/ 

• drkoop.com :®  http://www.drkoop.com/InteractiveMedicine/IndexC.html 

• Family Village: http://www.familyvillage.wisc.edu/med_altn.htm 

• Google: http://directory.google.com/Top/Health/Alternative/ 

• Healthnotes: http://www.healthnotes.com/ 

• MedWebPlus: 
http://medwebplus.com/subject/Alternative_and_Complementary_Medicine 
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• Open Directory Project: http://dmoz.org/Health/Alternative/ 

• HealthGate: http://www.tnp.com/ 

• WebMD®Health: http://my.webmd.com/drugs_and_herbs 

• WholeHealthMD.com: http://www.wholehealthmd.com/reflib/0,1529,00.html 

• Yahoo.com: http://dir.yahoo.com/Health/Alternative_Medicine/ 
 

General References 
 
A good place to find general background information on CAM is the National Library of 
Medicine. It has prepared within the MEDLINEplus system an information topic page 
dedicated to complementary and alternative medicine. To access this page, go to the 
MEDLINEplus site at http://www.nlm.nih.gov/medlineplus/alternativemedicine.html. 
This Web site provides a general overview of various topics and can lead to a number of 
general sources.  
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CHAPTER 4. DISSERTATIONS ON CORONAVIRUS 
 

Overview 
 
In this chapter, we will give you a bibliography on recent dissertations relating to 
coronavirus. We will also provide you with information on how to use the Internet to stay 
current on dissertations. IMPORTANT NOTE: When following the search strategy 
described below, you may discover non-medical dissertations that use the generic term 
“coronavirus” (or a synonym) in their titles. To accurately reflect the results that you might 
find while conducting research on coronavirus, we have not necessarily excluded non-
medical dissertations in this bibliography.  
 

Dissertations on Coronavirus 
 
ProQuest Digital Dissertations, the largest archive of academic dissertations available, is 
located at the following Web address: http://wwwlib.umi.com/dissertations. From this 
archive, we have compiled the following list covering dissertations devoted to coronavirus. 
You will see that the information provided includes the dissertation’s title, its author, and 
the institution with which the author is associated. The following covers recent dissertations 
found when using this search procedure: 

• Analysis of the murine coronavirus Spike's quaternary structure and its role in 
binding cellular CEACAM receptors to initiate virus entry by Lewicki, Daniel Nathan, 
PhD from LOYOLA UNIVERSITY OF CHICAGO, 2003, 181 pages 
http://wwwlib.umi.com/dissertations/fullcit/3101646

• Characterization of bovine coronavirus glycoproteins by Deregt, Dirk; PhD from THE 
UNIVERSITY OF SASKATCHEWAN (CANADA), 1988 
http://wwwlib.umi.com/dissertations/fullcit/NL40838

• Chemokines and the regulation of innate and adaptive immunity following 
coronavirus infection of the central nervous system by Trifilo, Matthew John, PhD 
from UNIVERSITY OF CALIFORNIA, IRVINE, 2003, 233 pages 
http://wwwlib.umi.com/dissertations/fullcit/3085995
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• Mechanisms of host defense following coronavirus infection of the central nervous 
system by Chen, Benjamin P., PhD from UNIVERSITY OF CALIFORNIA, IRVINE, 2004, 
245 pages 
http://wwwlib.umi.com/dissertations/fullcit/3119730

• Mechanisms of host-cell control over coronavirus replication within glial cells from 
the nervous system of rodents by Wilson, Greame A. R; PhD from THE UNIVERSITY 
OF WESTERN ONTARIO (CANADA), 1990 
http://wwwlib.umi.com/dissertations/fullcit/NL55289

• Stem-loops III and IV in the 5' untranslated region are cis-acting elements in bovine 
coronavirus DI RNA replication by Raman, Sharmila, PhD from THE UNIVERSITY OF 
TENNESSEE, 2003, 134 pages 
http://wwwlib.umi.com/dissertations/fullcit/3119299

 

Keeping Current 
 
Ask the medical librarian at your library if it has full and unlimited access to the ProQuest 
Digital Dissertations database. From the library, you should be able to do more complete 
searches via http://wwwlib.umi.com/dissertations.  
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CHAPTER 5. PATENTS ON CORONAVIRUS 
 

Overview 
 
Patents can be physical innovations (e.g. chemicals, pharmaceuticals, medical equipment) or 
processes (e.g. treatments or diagnostic procedures). The United States Patent and 
Trademark Office defines a patent as a grant of a property right to the inventor, issued by 
the Patent and Trademark Office.8 Patents, therefore, are intellectual property. For the 
United States, the term of a new patent is 20 years from the date when the patent application 
was filed. If the inventor wishes to receive economic benefits, it is likely that the invention 
will become commercially available within 20 years of the initial filing. It is important to 
understand, therefore, that an inventor’s patent does not indicate that a product or service is 
or will be commercially available. The patent implies only that the inventor has “the right to 
exclude others from making, using, offering for sale, or selling” the invention in the United 
States. While this relates to U.S. patents, similar rules govern foreign patents.  
 
In this chapter, we show you how to locate information on patents and their inventors. If 
you find a patent that is particularly interesting to you, contact the inventor or the assignee 
for further information. IMPORTANT NOTE: When following the search strategy 
described below, you may discover non-medical patents that use the generic term 
“coronavirus” (or a synonym) in their titles. To accurately reflect the results that you might 
find while conducting research on coronavirus, we have not necessarily excluded non-
medical patents in this bibliography. 
 

Patents on Coronavirus 
 
By performing a patent search focusing on coronavirus, you can obtain information such as 
the title of the invention, the names of the inventor(s), the assignee(s) or the company that 
owns or controls the patent, a short abstract that summarizes the patent, and a few excerpts 
from the description of the patent. The abstract of a patent tends to be more technical in 
nature, while the description is often written for the public. Full patent descriptions contain 
much more information than is presented here (e.g. claims, references, figures, diagrams, 
etc.). We will tell you how to obtain this information later in the chapter. The following is an 

                                                           
8Adapted from the United States Patent and Trademark Office: 
http://www.uspto.gov/web/offices/pac/doc/general/whatis.htm. 
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example of the type of information that you can expect to obtain from a patent search on 
coronavirus: 
 
• Canine coronavirus vaccine from feline enteric coronavirus 

Inventor(s): Gill; Michael A. (Burnsville, MN) 

Assignee(s): Solvay Animal Health, Inc. (Mendota Heights, MN) 

Patent Number: 5,750,112 

Date filed: December 8, 1993 

Abstract: This invention provides a vaccine which contains, per dose, an effective 
immunizing amount of an inactivated feline enteric coronavirus and a suitable carrier. 
The vaccine of this invention may also contain an adjuvant, an effective immunizing 
amount of a second inactivated virus and a an effective immunizing amount of an 
inactivated bacteria. Additionally provided by this invention is a method of immunizing 
a dog against disease caused by canine coronavirus involving administering to the dog 
a dose of the vaccine of this invention. The method of this invention may also involve 
administering one or more additional doses of vaccine to the dog, immunizing the dog 
against disease caused by a second virus and immunizing the dog against disease 
caused by a bacteria. 

Excerpt(s): Coronaviruses belong to the family Coronaviridae and are composed of a 
single genus of large, enveloped viruses which infect a variety of mammalian and avian 
species. The virus is heat labile but acid stable which contributes to the ability to survive 
passage through the stomach. Virions of most coronaviruses contain three proteins; the 
phosphorylated nucleocapsid protein, N; a small membrane embedded glycoprotein, M; 
and a large petal-shaped peplomer glycoprotein, S. The M protein is synthesized on 
ribosomes bound to the rough endoplasmic reticulum and accumulates in the Golgi 
apparatus and is believed to determine the site of virus budding from the infected cell. 
The S protein mediates many of the biological properties of the virus, such as 
attachment to cell receptors, penetration, cell-fusion, and is the major target for virus-
neutralizing antibodies. A proportion of the S glycoprotein which is not incorporated 
into virions is transporter to the plasma membrane of the cell where it remains bound to 
the surface of the cell. Canine coronavirus (CCV) was first reported by Binn et al. (1) The 
isolate was recovered from dogs suffering from diarrhea during an epizootic in 
Germany. Keenan et al. (2) reported that the isolated virus was capable of inducing 
intestinal lesions in susceptible neonatal puppies. The replication of the CCV is localized 
within the digestive and absorptive cells that are located in the upper two-thirds of the 
intestinal villi. The viral replication causes death and desquamation of the intestinal 
epithelial cells resulting in shortening of the intestinal villi. The desquamating cells 
containing infectious virus are a source of infection for more caudal segments of the 
intestines and the feces. Loss of digestive enzymes and absorptive capacity results in 
diarrhea, and dehydration of puppies. Deaths have occurred within as little as 24 to 36 
hours after onset of clinical signs despite good supportive care. 

Web site: http://www.delphion.com/details?pn=US05750112__
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• DNA encoding the Canine coronavirus spike protein 

Inventor(s): Brown; Thomas David Kay (Needingworth, GB2), Horsburgh; Brian Colin 
(Cambridge, GB2) 

Assignee(s): Akzo Nobel N.V. (Arnhem, NL) 

Patent Number: 5,661,006 

Date filed: September 19, 1994 

Abstract: The invention is related to a nucleic acid sequence &coding a Canine 
coronavirus (CCV) spike protein. Such a protein can be used for the immunization of 
dogs against CCV infection. The nucleic acid sequence encoding the CCV spike protein 
can be applied for the preparation of the spike protein by means of genetic engineering 
techniques or can be applied for the preparation of vector vaccines. 

Excerpt(s): The present invention is concerned with a nucleic acid sequence encoding a 
CCV spike protein, a recombinant vector or recombinant vector virus comprising such a 
nucleic acid sequence, a host cell transformed with such a recombinant vector or 
infected with the recombinant vector virus, as well as a vaccine against CCV infection in 
dogs. Canine coronavirus (CCV) is a member of the distinct viral family of Coronavirus. 
Viruses belonging to this genus are known to infect a variety of animal species including 
man. They cause diverse diseases, such as gastro-enteritis (in swine, turkeys, mice, 
calves, dogs, cats and man), salivary gland infection (in rodents), respiratory disease(in 
man, swine, avians and dogs) and encephalitis (in young swine). The signs of the 
disease can develop 1-3 days following infection and include vomiting, diarrhoea, 
anorexia, depression and dehydration. The persistence and severity of signs is often 
related to stress and the presence of other viruses, parasites or bacteria. Whereas the 
enteric symptoms are dominant, respiratory signs including nasal and ocular discharge 
have also been reported. 

Web site: http://www.delphion.com/details?pn=US05661006__

 
• Inactivated canine coronavirus vaccine 

Inventor(s): Acree; William M. (Temple, TX), Black; John W. (Milton, TN), Edwards; 
Bobby (Temple, TX) 

Assignee(s): American Home Products Corporation (New York, NY) 

Patent Number: 4,567,042 

Date filed: June 7, 1984 

Abstract: An efficacious parenterally administered inactivated canine coronavirus 
vaccine which provides systemic, humoral protection and also protection of the 
intestinal tract in dogs from infection by virulent canine coronavirus is produced. A 
method for propagation of the canine coronavirus and its attenuation and a method of 
evaluating the effectiveness of a canine coronavirus vaccine in canines is also disclosed. 

Excerpt(s): The present invention concerns inactivated canine coronavirus vaccine, its 
method of preparation and adjuvants for use therewith. More particularly the present 
invention concerns an inactivated canine coronavirus vaccine which induces both 
systemic immunity and local immunity in the intestinal tract. The veterinary community 
has recognized the need for a canine coronavirus vaccine. The safety of modified live 
virus vaccines must be proven by the developer and licensed by a United States 
Government Agency. However, misuse of modified live virus vaccines or use of 
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modified live virus vaccines in a compromised host can lead to field problems. The 
misuse of product involves, but is not limited to, the combining of several vaccines for 
simultaneous use when these vaccines have not been studied or recommended for use 
in this manner. A compromised host includes, but is not limited to, the inoculation of 
animals undergoing an active infectious process, animals which are in general poor 
health and animals immunologically incompetent. The immunological incompetence 
may be present because of immunological deficiency due to inherited genetic traits, 
because of a concurrent infectious process or treatment with certain chemical 
compounds, such as dexamethasone. 

Web site: http://www.delphion.com/details?pn=US04567042__

 
• Multivalent bovine coronavirus vaccine and method of treating bovine coronavirus 

infection 

Inventor(s): Kapil; Sanjay (Manhattan, KS) 

Assignee(s): Kansas State University Research Foundation (Manhattan, KS) 

Patent Number: 5,916,570 

Date filed: February 4, 1997 

Abstract: New purified and isolated bovine coronavirus (BCV) types (II and III) are 
described which can be used to create new modified live vaccines for administration to 
cattle in order to confer immunity against virulent wild-type bovine coronavirus 
infection. Preferably, a multivalent modified live vaccine is provided for oral-nasal 
administration which includes the known Type I virus and the new Types II and III 
virus. Hygromycin B has also demonstrated to be effective for suppressing BCV 
replication and thus can be administered to cattle as a treatment for the chronic disease 
and to suppress shedding of BCV in cattle feces. 

Excerpt(s): The present invention is directed to modified live vaccines for administration 
to cattle (especially newborn calves) in order to immunize the cattle against virulent 
wild-type bovine coronavirus infections (enteric and respiratory). The vaccines hereof 
contain low-passaged bovine coronavirus taken from the group consisting of Type II 
and Type III bovine coronavirus, and mixtures thereof, and may also contain the known 
Type I bovine coronavirus. The invention also pertains to a method of treating cattle 
with hygromycin B in sufficient quantities to suppress shedding of bovine coronavirus 
in the feces of said cattle. Bovine coronavirus (BCV) is an important cause of 
enterocolitis and respiratory tract infections in calves and adult cattle. In some instances, 
the diseases are referred to as calf diarrhea, calf scours or calf enteritis, and winter 
dysentery in adult cattle. Heretofore, only one serotype of BCV has been described, and 
modified live virus vaccines have been prepared by extensive passaging of the virulent 
virus. Such vaccines are described in U.S. Pat. Nos. 3,839,556, 3,838,004 and 3,869,547. 
However, in recent years, the known vaccines have proven to be clinically ineffective 
against many wild-type BCV infections, and indeed such infections are believed to cause 
a wide range of disease syndromes. 

Web site: http://www.delphion.com/details?pn=US05916570__
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• Pathogenic porcine respiratory coronavirus 

Inventor(s): Halbur; Patrick G. (Ames, IA), Paul; Prem S. (Ames, IA), Vaughn; Eric M. 
(Ames, IA) 

Assignee(s): Iowa State University Research Foundation, Inc. (Ames, IA) 

Patent Number: 5,419,907 

Date filed: November 10, 1992 

Abstract: The present invention provides a biologically pure culture of a novel 
pathogenic porcine respiratory coronavirus (PRCV) and a vaccine derived therefrom 
effective against PRCV infection and transmissible gastroenteritis virus (TGEV) 
infection. 

Excerpt(s): Transmissible gastroenteritis virus (TGEV) causes a fatal diarrheal disease in 
neonatal piglets because it selectively infects and destroys the small-intestinal 
enterocytes required for nutrient absorption and fluid regulation (H. W. Moon, J. Am. 
Vet. Med. Assoc., 172, 443 (1978)). Additionally, TGEV replicates in porcine respiratory 
tract tissues but this does not result in primary respiratory disease (L. J. Kemeny et al., 
Cornell Vet., 65, 352 (1975)). A new porcine respiratory coronavirus, tentatively 
designated PRCV, which has a close antigenic relationship to TGEV, suddenly emerged 
in 1983 to 1984 and spread within less than 2 years in most if not all European countries, 
where it now persists enzootically. A cytopathic agent has been isolated in cell culture 
and pathogenesis studies have shown that it replicated at a high titre in the respiratory 
tract, but to a very low extent in the gut (M. Pensaert et al., Veterinary Quarterly, 8, 257 
(1986)). Conventional serological tests do not distinguish between PRCV- and TGEV-
infected animals. However, antigenic dissimilarities were evident on examining the 
heterologous reactivity of monoclonal antibodies (MAbs). PRCV was found to be non-
reactive towards several non-neutralizing anti-TGEV MAbs directed against the S 
(spike) or M (membrane) proteins (P. Callebaut et al., J. Gen. Virol., 69, 1725 (1988); J. 
Garwes et al., Veterinary Record, 122, 86 (1988)). Neutralization-mediating epitopes 
unique to TGEV have been identified also, e.g., by H. Laude et al., Journees de la 
Recherche Porcine en France, 20, 89 (1988). Conversely, anti-PRCV S-specific MAbs have 
been shown to differentiate between the two viruses. 

Web site: http://www.delphion.com/details?pn=US05419907__

 
• Propagation of bovine cononavirus in chinese hamster ovary cells 

Inventor(s): Francis; Michael J. (Uxbridge, GB) 

Assignee(s): Schering-Plough Veterinary Corporation (Reno, NV) 

Patent Number: 6,514,502 

Date filed: January 25, 2000 

Abstract: The present invention provides methods for using Chinese hamster ovary 
(CHO) cells for the anchorage-dependent and suspension-culture propagation of 
coronaviruses, including bovine coronavirus. In one embodiment, bovine coronavirus 
VR874 is cultured in CHO-K1 cells under conditions in which the virus proliferates. 

Excerpt(s): The present invention relates to methods for using Chinese hamster ovary 
(CHO) cells for the anchorage-dependent and suspension-culture propagation of 
coronaviruses, including bovine coronavirus. Bovine coronavirus (BCV) is a common 
cause of neonatal calf diarrhea, frequently afflicting calves aged two to four weeks. As a 
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primary pathogen, BCV generally induces only a mild diarrhea. When combined with a 
secondary bacterial infection, however, BCV may become a major contributor to 
mortality in calves one month old and younger. More recently, BCV has been implicated 
as a potential respiratory pathogen of older cattle, and it has been associated with 
outbreaks of winter dysentery in dairy cattle, as evidenced by the presence of BCV in the 
feces and BCV antibody seroconversion during such outbreaks. 

Web site: http://www.delphion.com/details?pn=US06514502__

 
• Recombinant bovine coronavirus E2 and E3 polypeptides and vaccines 

Inventor(s): Babiuk; Lorne A. (Saskatoon, CA), Cox; Graham J. (Saskatoon, CA), Parker; 
Michael D. (Saskatoon, CA) 

Assignee(s): Veterinary Infectious Disease Organization (Saskatchewan, CA) 

Patent Number: 5,672,350 

Date filed: December 22, 1993 

Abstract: Nucleic acid sequences encoding the Bovine Coronavirus E2 (or BCV S) and 
E3 (or BCV HE) structural glycoproteins and methods of producing these proteins, 
including recombinant expression, e.g., in mammalian or insect cells, are provided. The 
E2 and E3 proteins or antigenic fragments thereof are useful components for Bovine 
Coronavirus vaccines and methods of treatment. 

Excerpt(s): The present invention is directed to vaccines to protect against coronavirus 
infection, with particular usefulness in protecting cattle against bovine coronavirus 
("BCV"). The present invention is also directed to the materials and methods for 
producing coronavirus vaccines, as well as methods of using the vaccines. The 
coronaviruses cause diseases in humans as well as in domestic and laboratory animals. 
Many of these diseases are of great economic importance, often causing severe enteric or 
respiratory infection in animals. Characteristically, the coronaviruses which cause 
enteric infections result in only mild or inapparent infection in adult animals, but cause 
severe diarrheal disease in newborn or infant animals. The coronavirus has several 
structural components. Its genomic RNA is a single plus strand that is 28 to 31 kilobases 
long. The coronaviruses are enveloped RNA viruses. Thus, the nucleocapsid lies within 
a lipoprotein envelope. This envelope is derived from either the rough endoplasmic 
reticulum or the Golgi apparatus of infected cells. Within the lipid bilayer of the 
envelope are other viral glycoproteins. 

Web site: http://www.delphion.com/details?pn=US05672350__

 
• Vaccine based on TGEV for protection of dogs against canine coronavirus 

Inventor(s): Bordt; Dale (White Hall, IL), Draayer; Hans (White Hall, IL) 

Assignee(s): Pfizer, Inc. (New York, NY) 

Patent Number: 5,911,999 

Date filed: March 27, 1991 

Abstract: A method for preventing canine coronavirus in dogs is disclosed which 
comprises administering to a dog a live or inactivated vaccine prepared from 
transmissible gastroenteritis virus of swine (a TGEV vaccine). An inactivated vaccine 
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composition for use in such a method and a process for the manufacture of the 
inactivated vaccine composition are described. 

Excerpt(s): This invention relates to vaccines and in particular to vaccines which are 
useful in protecting dogs against canine coronavirus. The coronaviruses were first 
recognised and morphologically defined as a group by Tyrrell and co-workers. A 
comprehensive review of the biology and pathogenesis of coronaviruses has been 
published by H. Wege et al., Current Topics in Microbial Immunology, 1982, 99, 165-200. 
Canine coronavirus (CCV) was first isolated in 1971, and has increasingly become a 
problem, particularly amongst puppies and in kennel-raised dogs. It produces a mild to 
moderate diarrhea, often preceded by lethargy, depression and lack of appetite. 
Dehydration and subsequent weight loss generally follow. Although the disease is 
generally not fatal, it is felt that few puppies achieve their full vitality following the 
infection. 

Web site: http://www.delphion.com/details?pn=US05911999__

 

Patent Applications on Coronavirus 
 
As of December 2000, U.S. patent applications are open to public viewing.9 Applications are 
patent requests which have yet to be granted. (The process to achieve a patent can take 
several years.) The following patent applications have been filed since December 2000 
relating to coronavirus: 
• Canine coronavirus S gene and uses therefor 

Inventor(s): Jones, Elaine; (Wynnewood, PA), Klepfer, Sharon; (Broomall, PA), Miller, 
Timothy J.; (Lincoln, NE), Reed, Albert Paul; (Exton, PA) 

Correspondence: Paul H. Ginsburg; Pfizer INC.; 20th Floor; 235 East 42nd Street; New 
York; NY; 10017-5755; US 

Patent Application Number: 20020127245 

Date filed: October 5, 2001 

Abstract: The present invention provides the amino acid and nucleotide sequences of a 
CCV spike gene, and compositions containing one or more fragments of the spike gene 
and encoded polypeptide for prophylaxis, diagnostic purposes and treatment of CCV 
infections. 

Excerpt(s): This is a continuation-in-part of U.S. patent application Ser. No. 07/880,194, 
filed May 8, 1992, which is a continuation-in-part of U.S. patent application Ser. No. 
07/698,927, filed May 13, 1991, which is a continuation-in-part of U.S. patent application 
Ser. No. 07/613,066, filed Nov. 14, 1990. The present invention relates generally to 
canine coronavirus infections, and specifically to proteins useful in prophylaxis, 
therapy, and diagnosis of these infections in canines. The coronaviruses are a large 
family of mammalian and avian pathogens which were first described in 1968. They are 
the causative agents of several diseases including encephalitis, hepatitis, peritonitis and 
gastroenteritis. Enteric coronaviruses have been detected in the feces of man, pigs, 
calves, cats, mice, chickens and dogs. 

Web site: http://appft1.uspto.gov/netahtml/PTO/search-bool.html

                                                           
9 This has been a common practice outside the United States prior to December 2000. 
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• Corona-virus-like particles comprising functionally deleted genomes 

Inventor(s): Bosch, Berend-Jan; (Utrecht, NL), Rottier, Petrus Josephus Marie; 
(Groenekan, NL) 

Correspondence: Traskbritt, PC; P.O. Box 2550; Salt Lake City; UT; 84110; US 

Patent Application Number: 20040071709 

Date filed: April 14, 2003 

Abstract: The invention relates to the field of coronaviruses and diagnosis, therapeutics, 
and vaccines derived thereof. Methods are shown for at least in part inhibiting anti-
parallel coiled coil formation of a coronavirus spike protein wherein the methods 
include decreasing the contact between heptad repeat regions of the protein. The 
invention provides a peptide including a heptad repeat region of a corona viral spike 
protein and/or a functional fragment and/or an equivalent thereof. The invention also 
provides antibodies and inhibiting compounds. 

Excerpt(s): This application is a continuation in part of PCT International Patent 
Application No. PCT/NL/02/00318, filed on May 17, 2002, designating the United 
States of America, and published, in English, as PCT International Publication No. WO 
02/092827 A2 on Nov. 11, 2002, the contents of the entirety of which is incorporated by 
this reference. The invention relates generally to biotechnology and medicine and more 
particularly to the field of coronaviruses and diagnosis, therapeutic use and vaccines 
derived therefrom. Coronavirions have a rather simple structure. They consist of a 
nucleocapsid surrounded by a lipid membrane. The helical nucleocapsid is composed of 
the RNA genome packaged by one type of protein, the nucleocapsid protein N. 

Web site: http://appft1.uspto.gov/netahtml/PTO/search-bool.html

 
• Epizootic catarrhal enteritis prevention, treatment and diagnosis 

Inventor(s): Kiupel, Matti; (Laingsburg, MI), Maes, Roger K.; (Okemos, MI), Wise, 
Annabel G.; (Bath, MI) 

Correspondence: Medlen & Carroll, Llp; Suite 350; 101 Howard Street; San Francisco; 
CA; 94105; US 

Patent Application Number: 20040038202 

Date filed: January 30, 2003 

Abstract: The present invention relates to the use of novel nucleotide sequences for the 
spike peptide, pol region peptide and M and N region peptide of the ferret coronavirus 
and derivative products for the diagnosis and treatment of epizootic catarrhal enteritis 
(ECE) in ferrets. 

Excerpt(s): The present invention relates to novel nucleotide sequences related to the 
polymerase (pol) region and M, E, N and S genes of the ferret coronavirus and the 
translated peptide products, as well as methods and compositions derived therefrom. 
More specifically, the present invention relates to the use of these sequences and 
derivative products for the diagnosis and treatment of epizootic catarrhal enteritis (ECE) 
in ferrets. In early 1994 a mysterious disease cropped up among domestic ferrets 
(Mustela putorius furo) and spread quickly, particularly in the show circuit. It was 
originally called "the greenies," but its official name is "epizootic catarrhal enteritis" 
(ECE). Early symptoms of the disease are vomiting followed by lethargy, diminished 
food intake, and a "drowsy" appearance. However, the disease is usually characterized 
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by the sudden onset of bright green or yellowish diarrhea. The disease is believed to 
damage the mucosa (the delicate intestinal lining which is instrumental in absorbing 
nutrients and water into the body) resulting in diarrhea and excess mucous production. 
In severe cases there may be deep ulcerations and bleeding into the intestinal lumen. 
Stools can range from bright green, loose and slimy to dark red, black and tarry 
(possibly indicative of the presence of blood in the stool). This variation can make 
accurate diagnosis difficult. Additionally, mouth and stomach ulcers form in many, but 
not all, of the infected ferrets. Death of the afflicted animal is not uncommon. This 
disease is highly contagious and can be transmitted without direct contact. Currently, 
the disease costs ferret breeders and owners millions of dollars a year in health care 
costs and lost revenue. Currently, there is no diagnostic test for ferret ECE. Instead, 
diagnosis is generally a process of exclusion of other disorders, i.e., differential 
diagnosis. Furthermore, there is no specific treatment for ECE in ferrets. Most ferrets 
with ECE are treated as though they have a non-specific gastrointestinal ailment by any 
of a number of treatment regimes. Such treatments include supportive measures such as 
oral, SC, or IV administration of fluids and electrolytes and oral administration of 
antimicrobials. If malabsorption develops, oral administration of prednisone and 
provision of highly digestible nutritional supplements have been tried with some 
success. However, the efficacy of the treatments vary from each other and from animal 
to animal making adequate treatment of the disease difficult often time with 
unsatisfactory results. 

Web site: http://appft1.uspto.gov/netahtml/PTO/search-bool.html

 
• Infectious clones 

Inventor(s): Sanchez, Luis Enjuanes; (Madrid, ES) 

Correspondence: Sharon E. Crane, PH.D.; Burns, Doane, Swecker & Mathis, L.L.P.; P.O. 
Box 1404; Alexandria; VA; 22313-1404; US 

Patent Application Number: 20030148325 

Date filed: September 11, 2002 

Abstract: The present invention relates to methods of preparing a DNA comprising 
steps, wherein (a) a DNA comprising a full length copy of the genomic RNA (gRNA) or 
an RNA virus; or (b) a DNA comprising one or several fragments of a gRNA of an RNA 
virus, which fragments code for an RNA dependent RNA polymerase and at least one 
structural or non-structural protein; or (c) a DNA having a homology of at least 60% to 
the sequences of (a) or (b); is cloned into a bacterial artificial chromosome (BAC). 
Additionally, DNAs are provided, which comprise sequences derived from the genomic 
RNA (gRNA) of a coronavirus which sequences have a homology of at least 60% to the 
natural sequence of the virus and code for an RNA dependent RNA polymerase and at 
least one structural or no-structural protein, wherein a fragment of said DNA is capable 
of being transcribed into RNA which RNA can he assembled to a virion. Further, the use 
of these nucleic acids for preparation of viral RNA or virions as well as pharmaceutical 
preparations comprising these DNAs, viral RNAs or virions is disclosed. 

Excerpt(s): This invention relates to methods of preparing a DNA or an RNA, nucleic 
acids obtainable by this method and their use as vaccines and for gene therapy. 
Advances in recombinant DNA technology have led to progress in the development of 
gene transfer between organisms. At this time, numerous efforts are being made to 
produce chemical, pharmaceutical, and biological products of economic and commercial 
interest through the use of gene transfer techniques. One of the key elements in genetic 

 
 
 



Coronavirus 110 

manipulation of both prokaryotic and eukaryotic cells is the development of vectors and 
vector-host systems. In general, a vector is a nucleic acid molecule capable of replicating 
or expressing in a host cell. A vector-host system can be defined as a host cell that bears 
a vector and allows the genetic information it contains to be replicated and expressed. 

Web site: http://appft1.uspto.gov/netahtml/PTO/search-bool.html

 
• Recombinant feline coronavirus S proteins 

Inventor(s): Jones, Elaine V.; (Wynnewood, PA), Klepfer, Sharon R.; (Clifton Heights, 
PA), Miller, Timothy J.; (Malvern, PA), Pfeiffer, Nancy E.; (Seward, NE), Reed, Albert 
Paul; (Exton, PA), Suiter, Brian T.; (Lincoln, NE) 

Correspondence: Pfizer Inc; 150 East 42nd Street; 5th Floor - Stop 49; New York; NY; 
10017-5612; US 

Patent Application Number: 20020115064 

Date filed: May 14, 2001 

Abstract: The present invention relates to polypeptides and proteins useful in the 
diagnosis and prevention of disease caused by feline infectious peritonitis virus (FIPV) 
and feline enteric coronavirus (FECV). 

Excerpt(s): This invention relates generally to polypeptides useful for diagnosis and 
both preventive and prophylactic treatment of feline infectious peritonitis virus disease. 
More specifically, the invention relates to new recombinant feline coronavirus S proteins 
and fusion proteins. Feline Infectious Peritonitis (FIP) is a highly lethal disease in both 
wild and domestic cats, occurring predominantly in young animals although cats of all 
ages are susceptible. Symptoms of FIP may include anemia, neutrophilia, increased 
concentrations of immunoglobulin and/or fibrinogen, renal damage as indicated by 
high levels of urea and creatinine, and disseminated intravascular coagulation. Previous 
attempts to develop an effective FIPV vaccine have been largely unsuccessful. 
Administration of traditional inactivated whole virus vaccines have actually 
predisposed cats to the development of FIP and produced a more rapid and fulminating 
disease after challenge. Cats vaccinated with an avirulent strain of FIPV were more 
readily infected than non-immunized cats and animals immunized with a sublethal dose 
of virulent FIPV showed inconsistent protection from challenge [Pedersen and Black, 
Am. J. Vet. Res., 44:229-234 (1983)]. 

Web site: http://appft1.uspto.gov/netahtml/PTO/search-bool.html

 

Keeping Current 
 
In order to stay informed about patents and patent applications dealing with coronavirus, 
you can access the U.S. Patent Office archive via the Internet at the following Web address: 
http://www.uspto.gov/patft/index.html. You will see two broad options: (1) Issued Patent, 
and (2) Published Applications. To see a list of issued patents, perform the following steps: 
Under “Issued Patents,” click “Quick Search.” Then, type “coronavirus” (or synonyms) into 
the “Term 1” box. After clicking on the search button, scroll down to see the various patents 
which have been granted to date on coronavirus.  
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You can also use this procedure to view pending patent applications concerning 
coronavirus. Simply go back to http://www.uspto.gov/patft/index.html. Select “Quick 
Search” under “Published Applications.” Then proceed with the steps listed above. 
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CHAPTER 6. BOOKS ON CORONAVIRUS 
 

Overview 
 
This chapter provides bibliographic book references relating to coronavirus. In addition to 
online booksellers such as www.amazon.com and www.bn.com, excellent sources for book 
titles on coronavirus include the Combined Health Information Database and the National 
Library of Medicine. Your local medical library also may have these titles available for loan. 
 

Book Summaries: Online Booksellers 
 
Commercial Internet-based booksellers, such as Amazon.com and Barnes&Noble.com, offer 
summaries which have been supplied by each title’s publisher. Some summaries also 
include customer reviews. Your local bookseller may have access to in-house and 
commercial databases that index all published books (e.g. Books in Print®). IMPORTANT 
NOTE: Online booksellers typically produce search results for medical and non-medical 
books. When searching for “coronavirus” at online booksellers’ Web sites, you may discover 
non-medical books that use the generic term “coronavirus” (or a synonym) in their titles. 
The following is indicative of the results you might find when searching for “coronavirus” 
(sorted alphabetically by title; follow the hyperlink to view more details at Amazon.com): 

• 2003 Essential Medical Guide to SARS (Severe Acute Respiratory Syndrome) and 
Atypical Pneumonia, Influenza (Flu), Antiviral Drugs, Respiratory and Lung 
Diseases, Infection Control, Coronavirus - Authoritative Federal Information from the 
CDC, FDA, and NIH for Health Care Providers, Physicians, and Patients (Two CD-
ROM Set) by PM Medical Health News; ISBN: 1592482163; 
http://www.amazon.com/exec/obidos/ASIN/1592482163/icongroupinterna 

• 21st Century Collection Centers for Disease Control (CDC) Emerging Infectious 
Diseases (EID) ¿ Guide to SARS (Severe Acute Respiratory Syndrome) and Atypical 
Pneumonia, Influenza (Flu), Antiviral Drugs, Respiratory and Lung Diseases, 
Infection Control, Coronavirus ¿ Authoritative Information from the CDC, FDA, 
WHO, and NIH for Health Care Providers, Physicians, and Patients (Two CD-ROM 
Set) by PM Medical Health News; ISBN: 1592482317; 
http://www.amazon.com/exec/obidos/ASIN/1592482317/icongroupinterna 
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CHAPTER 7. PERIODICALS AND NEWS ON CORONAVIRUS 
 

Overview 
 
In this chapter, we suggest a number of news sources and present various periodicals that 
cover coronavirus.  
 

News Services and Press Releases 
 
One of the simplest ways of tracking press releases on coronavirus is to search the news 
wires. In the following sample of sources, we will briefly describe how to access each 
service. These services only post recent news intended for public viewing.  
 
 

PR Newswire 
 
To access the PR Newswire archive, simply go to http://www.prnewswire.com/. Select your 
country. Type “coronavirus” (or synonyms) into the search box. You will automatically 
receive information on relevant news releases posted within the last 30 days. The search 
results are shown by order of relevance.  
 
 

Reuters Health 
 
The Reuters’ Medical News and Health eLine databases can be very useful in exploring 
news archives relating to coronavirus. While some of the listed articles are free to view, 
others are available for purchase for a nominal fee. To access this archive, go to 
http://www.reutershealth.com/en/index.html and search by “coronavirus” (or synonyms). 
The following was recently listed in this archive for coronavirus: 

• SARS coronavirus enzyme a potential target for existing antiviral agents 
Source: Reuters Industry Breifing 
Date: June 03, 2003 

• Tests confirm coronavirus is SARS source 
Source: Reuters Health eLine 
Date: May 15, 2003 
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• SARS coronavirus genome sequence published 
Source: Reuters Medical News 
Date: May 01, 2003 

• New coronavirus tied to respiratory infections 
Source: Reuters Industry Breifing 
Date: March 26, 2004 

• WHO confirms coronavirus causes SARS 
Source: Reuters Health eLine 
Date: April 16, 2003 

• WHO confirms coronavirus as cause of SARS 
Source: Reuters Industry Breifing 
Date: April 16, 2003 

• Evidence strongly points to novel coronavirus as the cause of SARS 
Source: Reuters Industry Breifing 
Date: April 10, 2003 

 
 

The NIH 
 
Within MEDLINEplus, the NIH has made an agreement with the New York Times 
Syndicate, the AP News Service, and Reuters to deliver news that can be browsed by the 
public. Search news releases at http://www.nlm.nih.gov/medlineplus/alphanews_a.html. 
MEDLINEplus allows you to browse across an alphabetical index. Or you can search by date 
at the following Web page: http://www.nlm.nih.gov/medlineplus/newsbydate.html. Often, 
news items are indexed by MEDLINEplus within its search engine. 
 
 

Business Wire 
 
Business Wire is similar to PR Newswire. To access this archive, simply go to 
http://www.businesswire.com/. You can scan the news by industry category or company 
name. 
 
 

Market Wire 
 
Market Wire is more focused on technology than the other wires. To browse the latest press 
releases by topic, such as alternative medicine, biotechnology, fitness, healthcare, legal, 
nutrition, and pharmaceuticals, access Market Wire’s Medical/Health channel at 
http://www.marketwire.com/mw/release_index?channel=MedicalHealth. Or simply go to 
Market Wire’s home page at http://www.marketwire.com/mw/home, type “coronavirus” 
(or synonyms) into the search box, and click on “Search News.” As this service is technology 
oriented, you may wish to use it when searching for press releases covering diagnostic 
procedures or tests. 
 
 

Search Engines 
 
Medical news is also available in the news sections of commercial Internet search engines. 
See the health news page at Yahoo (http://dir.yahoo.com/Health/News_and_Media/), or 
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you can use this Web site’s general news search page at http://news.yahoo.com/. Type in 
“coronavirus” (or synonyms). If you know the name of a company that is relevant to 
coronavirus, you can go to any stock trading Web site (such as http://www.etrade.com/) and 
search for the company name there. News items across various news sources are reported 
on indicated hyperlinks. Google offers a similar service at http://news.google.com/. 
 
 

BBC 
 
Covering news from a more European perspective, the British Broadcasting Corporation 
(BBC) allows the public free access to their news archive located at http://www.bbc.co.uk/. 
Search by “coronavirus” (or synonyms). 
 

Academic Periodicals covering Coronavirus 
 
Numerous periodicals are currently indexed within the National Library of Medicine’s 
PubMed database that are known to publish articles relating to coronavirus. In addition to 
these sources, you can search for articles covering coronavirus that have been published by 
any of the periodicals listed in previous chapters. To find the latest studies published, go to 
http://www.ncbi.nlm.nih.gov/pubmed, type the name of the periodical into the search box, 
and click “Go.”  
 
If you want complete details about the historical contents of a journal, you can also visit the 
following Web site: http://www.ncbi.nlm.nih.gov/entrez/jrbrowser.cgi. Here, type in the 
name of the journal or its abbreviation, and you will receive an index of published articles. 
At http://locatorplus.gov/, you can retrieve more indexing information on medical 
periodicals (e.g. the name of the publisher). Select the button “Search LOCATORplus.” Then 
type in the name of the journal and select the advanced search option “Journal Title Search.”  
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APPENDIX A. PHYSICIAN RESOURCES 
 

Overview 
 
In this chapter, we focus on databases and Internet-based guidelines and information 
resources created or written for a professional audience.  
 

NIH Guidelines  
 
Commonly referred to as “clinical” or “professional” guidelines, the National Institutes of 
Health publish physician guidelines for the most common diseases. Publications are 
available at the following by relevant Institute10: 

• Office of the Director (OD); guidelines consolidated across agencies available at 
http://www.nih.gov/health/consumer/conkey.htm 

• National Institute of General Medical Sciences (NIGMS); fact sheets available at 
http://www.nigms.nih.gov/news/facts/ 

• National Library of Medicine (NLM); extensive encyclopedia (A.D.A.M., Inc.) with 
guidelines: http://www.nlm.nih.gov/medlineplus/healthtopics.html 

• National Cancer Institute (NCI); guidelines available at 
http://www.cancer.gov/cancerinfo/list.aspx?viewid=5f35036e-5497-4d86-8c2c-
714a9f7c8d25  

• National Eye Institute (NEI); guidelines available at 
http://www.nei.nih.gov/order/index.htm 

• National Heart, Lung, and Blood Institute (NHLBI); guidelines available at 
http://www.nhlbi.nih.gov/guidelines/index.htm 

• National Human Genome Research Institute (NHGRI); research available at 
http://www.genome.gov/page.cfm?pageID=10000375  

• National Institute on Aging (NIA); guidelines available at 
http://www.nia.nih.gov/health/  

                                                           
10 These publications are typically written by one or more of the various NIH Institutes. 
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• National Institute on Alcohol Abuse and Alcoholism (NIAAA); guidelines available at 
http://www.niaaa.nih.gov/publications/publications.htm 

• National Institute of Allergy and Infectious Diseases (NIAID); guidelines available at 
http://www.niaid.nih.gov/publications/ 

• National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS); fact 
sheets and guidelines available at  http://www.niams.nih.gov/hi/index.htm  

• National Institute of Child Health and Human Development (NICHD); guidelines 
available at http://www.nichd.nih.gov/publications/pubskey.cfm 

• National Institute on Deafness and Other Communication Disorders (NIDCD); fact 
sheets and guidelines at  http://www.nidcd.nih.gov/health/  

• National Institute of Dental and Craniofacial Research (NIDCR); guidelines available at 
http://www.nidr.nih.gov/health/ 

• National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK); guidelines 
available at http://www.niddk.nih.gov/health/health.htm 

• National Institute on Drug Abuse (NIDA); guidelines available at 
http://www.nida.nih.gov/DrugAbuse.html 

• National Institute of Environmental Health Sciences (NIEHS); environmental health 
information available at http://www.niehs.nih.gov/external/facts.htm 

• National Institute of Mental Health (NIMH); guidelines available at 
http://www.nimh.nih.gov/practitioners/index.cfm 

• National Institute of Neurological Disorders and Stroke (NINDS); neurological disorder 
information pages available at 
http://www.ninds.nih.gov/health_and_medical/disorder_index.htm 

• National Institute of Nursing Research (NINR); publications on selected illnesses at 
http://www.nih.gov/ninr/news-info/publications.html 

• National Institute of Biomedical Imaging and Bioengineering; general information at 
http://grants.nih.gov/grants/becon/becon_info.htm 

• Center for Information Technology (CIT); referrals to other agencies based on keyword 
searches available at http://kb.nih.gov/www_query_main.asp 

• National Center for Complementary and Alternative Medicine (NCCAM); health 
information available at http://nccam.nih.gov/health/  

• National Center for Research Resources (NCRR); various information directories 
available at http://www.ncrr.nih.gov/publications.asp 

• Office of Rare Diseases; various fact sheets available at 
http://rarediseases.info.nih.gov/html/resources/rep_pubs.html 

• Centers for Disease Control and Prevention; various fact sheets on infectious diseases 
available at http://www.cdc.gov/publications.htm 
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NIH Databases 
 
In addition to the various Institutes of Health that publish professional guidelines, the NIH 
has designed a number of databases for professionals.11 Physician-oriented resources 
provide a wide variety of information related to the biomedical and health sciences, both 
past and present. The format of these resources varies. Searchable databases, bibliographic 
citations, full-text articles (when available), archival collections, and images are all available. 
The following are referenced by the National Library of Medicine:12

• Bioethics: Access to published literature on the ethical, legal, and public policy issues 
surrounding healthcare and biomedical research. This information is provided in 
conjunction with the Kennedy Institute of Ethics located at Georgetown University, 
Washington, D.C.: http://www.nlm.nih.gov/databases/databases_bioethics.html 

• HIV/AIDS Resources: Describes various links and databases dedicated to HIV/AIDS 
research: http://www.nlm.nih.gov/pubs/factsheets/aidsinfs.html 

• NLM Online Exhibitions: Describes “Exhibitions in the History of Medicine”: 
http://www.nlm.nih.gov/exhibition/exhibition.html. Additional resources for historical 
scholarship in medicine: http://www.nlm.nih.gov/hmd/hmd.html 

• Biotechnology Information: Access to public databases. The National Center for 
Biotechnology Information conducts research in computational biology, develops 
software tools for analyzing genome data, and disseminates biomedical information for 
the better understanding of molecular processes affecting human health and disease: 
http://www.ncbi.nlm.nih.gov/ 

• Population Information: The National Library of Medicine provides access to 
worldwide coverage of population, family planning, and related health issues, including 
family planning technology and programs, fertility, and population law and policy: 
http://www.nlm.nih.gov/databases/databases_population.html 

• Cancer Information: Access to cancer-oriented databases: 
http://www.nlm.nih.gov/databases/databases_cancer.html 

• Profiles in Science: Offering the archival collections of prominent twentieth-century 
biomedical scientists to the public through modern digital technology: 
http://www.profiles.nlm.nih.gov/ 

• Chemical Information: Provides links to various chemical databases and references: 
http://sis.nlm.nih.gov/Chem/ChemMain.html 

• Clinical Alerts: Reports the release of findings from the NIH-funded clinical trials 
where such release could significantly affect morbidity and mortality: 
http://www.nlm.nih.gov/databases/alerts/clinical_alerts.html 

• Space Life Sciences: Provides links and information to space-based research (including 
NASA): http://www.nlm.nih.gov/databases/databases_space.html 

• MEDLINE: Bibliographic database covering the fields of medicine, nursing, dentistry, 
veterinary medicine, the healthcare system, and the pre-clinical sciences: 
http://www.nlm.nih.gov/databases/databases_medline.html 

                                                           
11 Remember, for the general public, the National Library of Medicine recommends the databases referenced in 
MEDLINEplus (http://medlineplus.gov/ or http://www.nlm.nih.gov/medlineplus/databases.html).  
12 See http://www.nlm.nih.gov/databases/databases.html. 
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• Toxicology and Environmental Health Information (TOXNET): Databases covering 
toxicology and environmental health: http://sis.nlm.nih.gov/Tox/ToxMain.html 

• Visible Human Interface: Anatomically detailed, three-dimensional representations of 
normal male and female human bodies: 
http://www.nlm.nih.gov/research/visible/visible_human.html 

 
 

The NLM Gateway13

 
The NLM (National Library of Medicine) Gateway is a Web-based system that lets users 
search simultaneously in multiple retrieval systems at the U.S. National Library of Medicine 
(NLM). It allows users of NLM services to initiate searches from one Web interface, 
providing one-stop searching for many of NLM’s information resources or databases.14 To 
use the NLM Gateway, simply go to the search site at http://gateway.nlm.nih.gov/gw/Cmd. 
Type “coronavirus” (or synonyms) into the search box and click “Search.” The results will 
be presented in a tabular form, indicating the number of references in each database 
category. 
 

Results Summary 
 

Category Items Found
Journal Articles 5220 

Books / Periodicals / Audio Visual 5 
Consumer Health 363 
Meeting Abstracts 17 
Other Collections 3 

Total 5608 
 

 
HSTAT15  

 
HSTAT is a free, Web-based resource that provides access to full-text documents used in 
healthcare decision-making.16 These documents include clinical practice guidelines, quick-
reference guides for clinicians, consumer health brochures, evidence reports and technology 
assessments from the Agency for Healthcare Research and Quality (AHRQ), as well as 
AHRQ’s Put Prevention Into Practice.17 Simply search by “coronavirus” (or synonyms) at 
the following Web site: http://text.nlm.nih.gov. 
 
 
                                                           
13 Adapted from NLM: http://gateway.nlm.nih.gov/gw/Cmd?Overview.x. 
14 The NLM Gateway is currently being developed by the Lister Hill National Center for Biomedical 
Communications (LHNCBC) at the National Library of Medicine (NLM) of the National Institutes of Health (NIH). 
15 Adapted from HSTAT: http://www.nlm.nih.gov/pubs/factsheets/hstat.html. 
16 The HSTAT URL is http://hstat.nlm.nih.gov/. 
17 Other important documents in HSTAT include: the National Institutes of Health (NIH) Consensus Conference 
Reports and Technology Assessment Reports; the HIV/AIDS Treatment Information Service (ATIS) resource 
documents; the Substance Abuse and Mental Health Services Administration's Center for Substance Abuse 
Treatment (SAMHSA/CSAT) Treatment Improvement Protocols (TIP) and Center for Substance Abuse Prevention 
(SAMHSA/CSAP) Prevention Enhancement Protocols System (PEPS); the Public Health Service (PHS) Preventive 
Services Task Force's Guide to Clinical Preventive Services; the independent, nonfederal Task Force on Community 
Services’ Guide to Community Preventive Services; and the Health Technology Advisory Committee (HTAC) of the 
Minnesota Health Care Commission (MHCC) health technology evaluations.  
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Coffee Break: Tutorials for Biologists18  
 
Coffee Break is a general healthcare site that takes a scientific view of the news and covers 
recent breakthroughs in biology that may one day assist physicians in developing 
treatments. Here you will find a collection of short reports on recent biological discoveries. 
Each report incorporates interactive tutorials that demonstrate how bioinformatics tools are 
used as a part of the research process. Currently, all Coffee Breaks are written by NCBI 
staff.19 Each report is about 400 words and is usually based on a discovery reported in one or 
more articles from recently published, peer-reviewed literature.20 This site has new articles 
every few weeks, so it can be considered an online magazine of sorts. It is intended for 
general background information. You can access the Coffee Break Web site at the following 
hyperlink: http://www.ncbi.nlm.nih.gov/Coffeebreak/. 
 

Other Commercial Databases 
 
In addition to resources maintained by official agencies, other databases exist that are 
commercial ventures addressing medical professionals. Here are some examples that may 
interest you: 

• CliniWeb International: Index and table of contents to selected clinical information on 
the Internet; see http://www.ohsu.edu/cliniweb/. 

• Medical World Search: Searches full text from thousands of selected medical sites on 
the Internet; see http://www.mwsearch.com/. 
 

 

                                                           
18 Adapted from http://www.ncbi.nlm.nih.gov/Coffeebreak/Archive/FAQ.html.
19 The figure that accompanies each article is frequently supplied by an expert external to NCBI, in which case the 
source of the figure is cited. The result is an interactive tutorial that tells a biological story. 
20 After a brief introduction that sets the work described into a broader context, the report focuses on how a 
molecular understanding can provide explanations of observed biology and lead to therapies for diseases. Each 
vignette is accompanied by a figure and hypertext links that lead to a series of pages that interactively show how 
NCBI tools and resources are used in the research process. 
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APPENDIX B. PATIENT RESOURCES  
 

Overview 
 
Official agencies, as well as federally funded institutions supported by national grants, 
frequently publish a variety of guidelines written with the patient in mind. These are 
typically called “Fact Sheets” or “Guidelines.” They can take the form of a brochure, 
information kit, pamphlet, or flyer. Often they are only a few pages in length. Since new 
guidelines on coronavirus can appear at any moment and be published by a number of 
sources, the best approach to finding guidelines is to systematically scan the Internet-based 
services that post them.  
 

Patient Guideline Sources 
 
The remainder of this chapter directs you to sources which either publish or can help you 
find additional guidelines on topics related to coronavirus. Due to space limitations, these 
sources are listed in a concise manner. Do not hesitate to consult the following sources by 
either using the Internet hyperlink provided, or, in cases where the contact information is 
provided, contacting the publisher or author directly. 
 
 

The National Institutes of Health 
 
The NIH gateway to patients is located at http://health.nih.gov/. From this site, you can 
search across various sources and institutes, a number of which are summarized below. 
 
 

Topic Pages: MEDLINEplus 
 
The National Library of Medicine has created a vast and patient-oriented healthcare 
information portal called MEDLINEplus. Within this Internet-based system are “health topic 
pages” which list links to available materials relevant to coronavirus. To access this system, 
log on to http://www.nlm.nih.gov/medlineplus/healthtopics.html. From there you can 
either search using the alphabetical index or browse by broad topic areas. Recently, 
MEDLINEplus listed the following when searched for “coronavirus”: 
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Hemorrhagic Fevers
http://www.nlm.nih.gov/medlineplus/hemorrhagicfevers.html

Influenza 
http://www.nlm.nih.gov/medlineplus/influenza.html

Restless Legs
http://www.nlm.nih.gov/medlineplus/restlesslegs.html

Severe Acute Respiratory Syndrome
http://www.nlm.nih.gov/medlineplus/severeacuterespiratorysyndrome.html

 
You may also choose to use the search utility provided by MEDLINEplus at the following 
Web address: http://www.nlm.nih.gov/medlineplus/. Simply type a keyword into the 
search box and click “Search.” This utility is similar to the NIH search utility, with the 
exception that it only includes materials that are linked within the MEDLINEplus system 
(mostly patient-oriented information). It also has the disadvantage of generating 
unstructured results. We recommend, therefore, that you use this method only if you have a 
very targeted search. 
 
 

The NIH Search Utility  
 
The NIH search utility allows you to search for documents on over 100 selected Web sites 
that comprise the NIH-WEB-SPACE. Each of these servers is “crawled” and indexed on an 
ongoing basis. Your search will produce a list of various documents, all of which will relate 
in some way to coronavirus. The drawbacks of this approach are that the information is not 
organized by theme and that the references are often a mix of information for professionals 
and patients. Nevertheless, a large number of the listed Web sites provide useful 
background information. We can only recommend this route, therefore, for relatively rare or 
specific disorders, or when using highly targeted searches. To use the NIH search utility, 
visit the following Web page: http://search.nih.gov/index.html.  
 
 

Additional Web Sources 
 
A number of Web sites are available to the public that often link to government sites. These 
can also point you in the direction of essential information. The following is a representative 
sample: 

• AOL: http://search.aol.com/cat.adp?id=168&layer=&from=subcats 

• Family Village: http://www.familyvillage.wisc.edu/specific.htm 

• Google: http://directory.google.com/Top/Health/Conditions_and_Diseases/ 

• Med Help International: http://www.medhelp.org/HealthTopics/A.html 

• Open Directory Project: http://dmoz.org/Health/Conditions_and_Diseases/ 

• Yahoo.com: http://dir.yahoo.com/Health/Diseases_and_Conditions/ 

• WebMD®Health: http://my.webmd.com/health_topics 
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Finding Associations 
 
There are several Internet directories that provide lists of medical associations with 
information on or resources relating to coronavirus. By consulting all of associations listed in 
this chapter, you will have nearly exhausted all sources for patient associations concerned 
with coronavirus. 
 
 

The National Health Information Center (NHIC) 
 
The National Health Information Center (NHIC) offers a free referral service to help people 
find organizations that provide information about coronavirus. For more information, see 
the NHIC’s Web site at http://www.health.gov/NHIC/ or contact an information specialist 
by calling 1-800-336-4797. 

 
 
Directory of Health Organizations 

 
The Directory of Health Organizations, provided by the National Library of Medicine 
Specialized Information Services, is a comprehensive source of information on associations. 
The Directory of Health Organizations database can be accessed via the Internet at 
http://www.sis.nlm.nih.gov/Dir/DirMain.html. It is composed of two parts: DIRLINE and 
Health Hotlines.  
 
The DIRLINE database comprises some 10,000 records of organizations, research centers, 
and government institutes and associations that primarily focus on health and biomedicine. 
To access DIRLINE directly, go to the following Web site: http://dirline.nlm.nih.gov/. 
Simply type in “coronavirus” (or a synonym), and you will receive information on all 
relevant organizations listed in the database.  
 
Health Hotlines directs you to toll-free numbers to over 300 organizations. You can access 
this database directly at http://www.sis.nlm.nih.gov/hotlines/. On this page, you are given 
the option to search by keyword or by browsing the subject list. When you have received 
your search results, click on the name of the organization for its description and contact 
information.  
 
 

The Combined Health Information Database 
 
Another comprehensive source of information on healthcare associations is the Combined 
Health Information Database. Using the “Detailed Search” option, you will need to limit 
your search to “Organizations” and “coronavirus”. Type the following hyperlink into your 
Web browser: http://chid.nih.gov/detail/detail.html. To find associations, use the drop 
boxes at the bottom of the search page where “You may refine your search by.” For 
publication date, select “All Years.” Then, select your preferred language and the format 
option “Organization Resource Sheet.” Type “coronavirus” (or synonyms) into the “For 
these words:” box. You should check back periodically with this database since it is updated 
every three months. 
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The National Organization for Rare Disorders, Inc.  
 

The National Organization for Rare Disorders, Inc. has prepared a Web site that provides, at 
no charge, lists of associations organized by health topic. You can access this database at the 
following Web site: http://www.rarediseases.org/search/orgsearch.html. Type 
“coronavirus” (or a synonym) into the search box, and click “Submit Query.” 
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APPENDIX C. FINDING MEDICAL LIBRARIES 
 

Overview 
 
In this Appendix, we show you how to quickly find a medical library in your area. 
 

Preparation 
 
Your local public library and medical libraries have interlibrary loan programs with the 
National Library of Medicine (NLM), one of the largest medical collections in the world. 
According to the NLM, most of the literature in the general and historical collections of the 
National Library of Medicine is available on interlibrary loan to any library. If you would 
like to access NLM medical literature, then visit a library in your area that can request the 
publications for you.21  
 

Finding a Local Medical Library 
 
The quickest method to locate medical libraries is to use the Internet-based directory 
published by the National Network of Libraries of Medicine (NN/LM). This network 
includes 4626 members and affiliates that provide many services to librarians, health 
professionals, and the public. To find a library in your area, simply visit 
http://nnlm.gov/members/adv.html or call 1-800-338-7657. 
 

Medical Libraries in the U.S. and Canada 
 
In addition to the NN/LM, the National Library of Medicine (NLM) lists a number of 
libraries with reference facilities that are open to the public. The following is the NLM’s list 
and includes hyperlinks to each library’s Web site. These Web pages can provide 
information on hours of operation and other restrictions. The list below is a small sample of 

                                                           
21 Adapted from the NLM: http://www.nlm.nih.gov/psd/cas/interlibrary.html. 
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libraries recommended by the National Library of Medicine (sorted alphabetically by name 
of the U.S. state or Canadian province where the library is located)22: 

• Alabama: Health InfoNet of Jefferson County (Jefferson County Library Cooperative, 
Lister Hill Library of the Health Sciences), http://www.uab.edu/infonet/ 

• Alabama: Richard M. Scrushy Library (American Sports Medicine Institute) 

• Arizona: Samaritan Regional Medical Center: The Learning Center (Samaritan Health 
System, Phoenix, Arizona), http://www.samaritan.edu/library/bannerlibs.htm  

• California: Kris Kelly Health Information Center (St. Joseph Health System, Humboldt), 
http://www.humboldt1.com/~kkhic/index.html  

• California: Community Health Library of Los Gatos, 
http://www.healthlib.org/orgresources.html  

• California: Consumer Health Program and Services (CHIPS) (County of Los Angeles 
Public Library, Los Angeles County Harbor-UCLA Medical Center Library) - Carson, 
CA, http://www.colapublib.org/services/chips.html  

• California: Gateway Health Library (Sutter Gould Medical Foundation)  

• California: Health Library (Stanford University Medical Center), http://www-
med.stanford.edu/healthlibrary/  

• California: Patient Education Resource Center - Health Information and Resources 
(University of California, San Francisco), 
http://sfghdean.ucsf.edu/barnett/PERC/default.asp  

• California: Redwood Health Library (Petaluma Health Care District), 
http://www.phcd.org/rdwdlib.html  

• California: Los Gatos PlaneTree Health Library, http://planetreesanjose.org/  

• California: Sutter Resource Library (Sutter Hospitals Foundation, Sacramento), 
http://suttermedicalcenter.org/library/  

• California: Health Sciences Libraries (University of California, Davis), 
http://www.lib.ucdavis.edu/healthsci/  

• California: ValleyCare Health Library & Ryan Comer Cancer Resource Center 
(ValleyCare Health System, Pleasanton),  http://gaelnet.stmarys-
ca.edu/other.libs/gbal/east/vchl.html   

• California: Washington Community Health Resource Library (Fremont), 
http://www.healthlibrary.org/  

• Colorado: William V. Gervasini Memorial Library (Exempla Healthcare), 
http://www.saintjosephdenver.org/yourhealth/libraries/  

• Connecticut: Hartford Hospital Health Science Libraries (Hartford Hospital), 
http://www.harthosp.org/library/ 

• Connecticut: Healthnet: Connecticut Consumer Health Information Center (University 
of Connecticut Health Center, Lyman Maynard Stowe Library), 
http://library.uchc.edu/departm/hnet/  

                                                           
22 Abstracted from http://www.nlm.nih.gov/medlineplus/libraries.html. 
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• Connecticut: Waterbury Hospital Health Center Library (Waterbury Hospital, 
Waterbury), http://www.waterburyhospital.com/library/consumer.shtml  

• Delaware: Consumer Health Library (Christiana Care Health System, Eugene du Pont 
Preventive Medicine & Rehabilitation Institute, Wilmington), 
http://www.christianacare.org/health_guide/health_guide_pmri_health_info.cfm  

• Delaware: Lewis B. Flinn Library (Delaware Academy of Medicine, Wilmington), 
http://www.delamed.org/chls.html  

• Georgia: Family Resource Library (Medical College of Georgia, Augusta), 
http://cmc.mcg.edu/kids_families/fam_resources/fam_res_lib/frl.htm  

• Georgia: Health Resource Center (Medical Center of Central Georgia, Macon), 
http://www.mccg.org/hrc/hrchome.asp  

• Hawaii: Hawaii Medical Library: Consumer Health Information Service (Hawaii 
Medical Library, Honolulu), http://hml.org/CHIS/  

• Idaho: DeArmond Consumer Health Library (Kootenai Medical Center, Coeur d’Alene), 
http://www.nicon.org/DeArmond/index.htm 

• Illinois: Health Learning Center of Northwestern Memorial Hospital (Chicago), 
http://www.nmh.org/health_info/hlc.html  

• Illinois: Medical Library (OSF Saint Francis Medical Center, Peoria), 
http://www.osfsaintfrancis.org/general/library/  

• Kentucky: Medical Library - Services for Patients, Families, Students & the Public 
(Central Baptist Hospital, Lexington), 
http://www.centralbap.com/education/community/library.cfm  

• Kentucky: University of Kentucky - Health Information Library (Chandler Medical 
Center, Lexington), http://www.mc.uky.edu/PatientEd/  

• Louisiana: Alton Ochsner Medical Foundation Library (Alton Ochsner Medical 
Foundation, New Orleans), http://www.ochsner.org/library/  

• Louisiana: Louisiana State University Health Sciences Center Medical Library-
Shreveport, http://lib-sh.lsuhsc.edu/  

• Maine: Franklin Memorial Hospital Medical Library (Franklin Memorial Hospital, 
Farmington), http://www.fchn.org/fmh/lib.htm  

• Maine: Gerrish-True Health Sciences Library (Central Maine Medical Center, Lewiston), 
http://www.cmmc.org/library/library.html  

• Maine: Hadley Parrot Health Science Library (Eastern Maine Healthcare, Bangor), 
http://www.emh.org/hll/hpl/guide.htm  

• Maine: Maine Medical Center Library (Maine Medical Center, Portland), 
http://www.mmc.org/library/  

• Maine: Parkview Hospital (Brunswick), http://www.parkviewhospital.org/  

• Maine: Southern Maine Medical Center Health Sciences Library (Southern Maine 
Medical Center, Biddeford), http://www.smmc.org/services/service.php3?choice=10  

• Maine: Stephens Memorial Hospital’s Health Information Library (Western Maine 
Health, Norway), http://www.wmhcc.org/Library/  
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• Manitoba, Canada: Consumer & Patient Health Information Service (University of 
Manitoba Libraries), 
http://www.umanitoba.ca/libraries/units/health/reference/chis.html  

• Manitoba, Canada: J.W. Crane Memorial Library (Deer Lodge Centre, Winnipeg), 
http://www.deerlodge.mb.ca/crane_library/about.asp  

• Maryland: Health Information Center at the Wheaton Regional Library (Montgomery 
County, Dept. of Public Libraries, Wheaton Regional Library), 
http://www.mont.lib.md.us/healthinfo/hic.asp  

• Massachusetts: Baystate Medical Center Library (Baystate Health System), 
http://www.baystatehealth.com/1024/  

• Massachusetts: Boston University Medical Center Alumni Medical Library (Boston 
University Medical Center), http://med-libwww.bu.edu/library/lib.html  

• Massachusetts: Lowell General Hospital Health Sciences Library (Lowell General 
Hospital, Lowell), http://www.lowellgeneral.org/library/HomePageLinks/WWW.htm  

• Massachusetts: Paul E. Woodard Health Sciences Library (New England Baptist 
Hospital, Boston), http://www.nebh.org/health_lib.asp  

• Massachusetts: St. Luke’s Hospital Health Sciences Library (St. Luke’s Hospital, 
Southcoast Health System, New Bedford), http://www.southcoast.org/library/  

• Massachusetts: Treadwell Library Consumer Health Reference Center (Massachusetts 
General Hospital), http://www.mgh.harvard.edu/library/chrcindex.html  

• Massachusetts: UMass HealthNet (University of Massachusetts Medical School, 
Worchester), http://healthnet.umassmed.edu/  

• Michigan: Botsford General Hospital Library - Consumer Health (Botsford General 
Hospital, Library & Internet Services), http://www.botsfordlibrary.org/consumer.htm  

• Michigan: Helen DeRoy Medical Library (Providence Hospital and Medical Centers), 
http://www.providence-hospital.org/library/  

• Michigan: Marquette General Hospital - Consumer Health Library (Marquette General 
Hospital, Health Information Center), http://www.mgh.org/center.html  

• Michigan: Patient Education Resouce Center - University of Michigan Cancer Center 
(University of Michigan Comprehensive Cancer Center, Ann Arbor), 
http://www.cancer.med.umich.edu/learn/leares.htm  

• Michigan: Sladen Library & Center for Health Information Resources - Consumer 
Health Information (Detroit), http://www.henryford.com/body.cfm?id=39330  

• Montana: Center for Health Information (St. Patrick Hospital and Health Sciences 
Center, Missoula) 

• National: Consumer Health Library Directory (Medical Library Association, Consumer 
and Patient Health Information Section), http://caphis.mlanet.org/directory/index.html 

• National: National Network of Libraries of Medicine (National Library of Medicine) - 
provides library services for health professionals in the United States who do not have 
access to a medical library, http://nnlm.gov/  

• National: NN/LM List of Libraries Serving the Public (National Network of Libraries of 
Medicine), http://nnlm.gov/members/ 
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• Nevada: Health Science Library, West Charleston Library (Las Vegas-Clark County 
Library District, Las Vegas), 
http://www.lvccld.org/special_collections/medical/index.htm 

• New Hampshire: Dartmouth Biomedical Libraries (Dartmouth College Library, 
Hanover), http://www.dartmouth.edu/~biomed/resources.htmld/conshealth.htmld/ 

• New Jersey: Consumer Health Library (Rahway Hospital, Rahway), 
http://www.rahwayhospital.com/library.htm 

• New Jersey: Dr. Walter Phillips Health Sciences Library (Englewood Hospital and 
Medical Center, Englewood), http://www.englewoodhospital.com/links/index.htm 

• New Jersey: Meland Foundation (Englewood Hospital and Medical Center, 
Englewood), http://www.geocities.com/ResearchTriangle/9360/ 

• New York: Choices in Health Information (New York Public Library) - NLM Consumer 
Pilot Project participant, http://www.nypl.org/branch/health/links.html 

• New York: Health Information Center (Upstate Medical University, State University of 
New York, Syracuse), http://www.upstate.edu/library/hic/ 

• New York: Health Sciences Library (Long Island Jewish Medical Center, New Hyde 
Park), http://www.lij.edu/library/library.html 

• New York: ViaHealth Medical Library (Rochester General Hospital), 
http://www.nyam.org/library/ 

• Ohio: Consumer Health Library (Akron General Medical Center, Medical & Consumer 
Health Library), http://www.akrongeneral.org/hwlibrary.htm 

• Oklahoma: The Health Information Center at Saint Francis Hospital (Saint Francis 
Health System, Tulsa), http://www.sfh-tulsa.com/services/healthinfo.asp  

• Oregon: Planetree Health Resource Center (Mid-Columbia Medical Center, The Dalles), 
http://www.mcmc.net/phrc/ 

• Pennsylvania: Community Health Information Library (Milton S. Hershey Medical 
Center, Hershey), http://www.hmc.psu.edu/commhealth/ 

• Pennsylvania: Community Health Resource Library (Geisinger Medical Center, 
Danville), http://www.geisinger.edu/education/commlib.shtml 

• Pennsylvania: HealthInfo Library (Moses Taylor Hospital, Scranton), 
http://www.mth.org/healthwellness.html 

• Pennsylvania: Hopwood Library (University of Pittsburgh, Health Sciences Library 
System, Pittsburgh),  http://www.hsls.pitt.edu/guides/chi/hopwood/index_html  

• Pennsylvania: Koop Community Health Information Center (College of Physicians of 
Philadelphia), http://www.collphyphil.org/kooppg1.shtml 

• Pennsylvania: Learning Resources Center - Medical Library (Susquehanna Health 
System, Williamsport), http://www.shscares.org/services/lrc/index.asp 

• Pennsylvania: Medical Library (UPMC Health System, Pittsburgh), 
http://www.upmc.edu/passavant/library.htm 

• Quebec, Canada: Medical Library (Montreal General Hospital), 
http://www.mghlib.mcgill.ca/  

 
 
 



Coronavirus 136 

• South Dakota: Rapid City Regional Hospital Medical Library (Rapid City Regional 
Hospital), http://www.rcrh.org/Services/Library/Default.asp  

• Texas: Houston HealthWays (Houston Academy of Medicine-Texas Medical Center 
Library), http://hhw.library.tmc.edu/ 

• Washington: Community Health Library (Kittitas Valley Community Hospital), 
http://www.kvch.com/ 

• Washington: Southwest Washington Medical Center Library (Southwest Washington 
Medical Center, Vancouver), http://www.swmedicalcenter.com/body.cfm?id=72  
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ONLINE GLOSSARIES 
 
The Internet provides access to a number of free-to-use medical dictionaries. The National 
Library of Medicine has compiled the following list of online dictionaries: 

• ADAM Medical Encyclopedia (A.D.A.M., Inc.), comprehensive medical reference: 
http://www.nlm.nih.gov/medlineplus/encyclopedia.html 

• MedicineNet.com Medical Dictionary (MedicineNet, Inc.): 
http://www.medterms.com/Script/Main/hp.asp  

• Merriam-Webster Medical Dictionary (Inteli-Health, Inc.): 
http://www.intelihealth.com/IH/ 

• Multilingual Glossary of Technical and Popular Medical Terms in Eight European 
Languages (European Commission) - Danish, Dutch, English, French, German, Italian, 
Portuguese, and Spanish: http://allserv.rug.ac.be/~rvdstich/eugloss/welcome.html 

• On-line Medical Dictionary (CancerWEB): http://cancerweb.ncl.ac.uk/omd/ 

• Rare Diseases Terms (Office of Rare Diseases): 
http://ord.aspensys.com/asp/diseases/diseases.asp 

• Technology Glossary (National Library of Medicine) - Health Care Technology: 
http://www.nlm.nih.gov/nichsr/ta101/ta10108.htm 

 
Beyond these, MEDLINEplus contains a very patient-friendly encyclopedia covering every 
aspect of medicine (licensed from A.D.A.M., Inc.). The ADAM Medical Encyclopedia can be 
accessed at http://www.nlm.nih.gov/medlineplus/encyclopedia.html. ADAM is also 
available on commercial Web sites such as drkoop.com (http://www.drkoop.com/) and Web 
MD (http://my.webmd.com/adam/asset/adam_disease_articles/a_to_z/a). 
 

Online Dictionary Directories 
 
The following are additional online directories compiled by the National Library of 
Medicine, including a number of specialized medical dictionaries: 

• Medical Dictionaries: Medical & Biological (World Health Organization): 
http://www.who.int/hlt/virtuallibrary/English/diction.htm#Medical 

• MEL-Michigan Electronic Library List of Online Health and Medical Dictionaries 
(Michigan Electronic Library): http://mel.lib.mi.us/health/health-dictionaries.html 

• Patient Education: Glossaries (DMOZ Open Directory Project): 
http://dmoz.org/Health/Education/Patient_Education/Glossaries/ 

• Web of Online Dictionaries (Bucknell University): 
http://www.yourdictionary.com/diction5.html#medicine 
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CORONAVIRUS DICTIONARY 
 
The definitions below are derived from official public sources, including the National 
Institutes of Health [NIH] and the European Union [EU].  
 
Abdominal: Having to do with the abdomen, which is the part of the body between the 
chest and the hips that contains the pancreas, stomach, intestines, liver, gallbladder, and 
other organs. [NIH] 
Abdominal Pain: Sensation of discomfort, distress, or agony in the abdominal region. [NIH] 
Acetylcholine: A neurotransmitter. Acetylcholine in vertebrates is the major transmitter at 
neuromuscular junctions, autonomic ganglia, parasympathetic effector junctions, a subset of 
sympathetic effector junctions, and at many sites in the central nervous system. It is 
generally not used as an administered drug because it is broken down very rapidly by 
cholinesterases, but it is useful in some ophthalmological applications. [NIH] 
Adaptability: Ability to develop some form of tolerance to conditions extremely different 
from those under which a living organism evolved. [NIH] 
Adenovirus: A group of viruses that cause respiratory tract and eye infections. 
Adenoviruses used in gene therapy are altered to carry a specific tumor-fighting gene. [NIH] 
Adjuvant: A substance which aids another, such as an auxiliary remedy; in immunology, 
nonspecific stimulator (e.g., BCG vaccine) of the immune response. [EU] 
Adoptive Transfer: Form of passive immunization where previously sensitized 
immunologic agents (cells or serum) are transferred to non-immune recipients. When 
transfer of cells is used as a therapy for the treatment of neoplasms, it is called adoptive 
immunotherapy (immunotherapy, adoptive). [NIH] 
Adrenal Cortex: The outer layer of the adrenal gland. It secretes mineralocorticoids, 
androgens, and glucocorticoids. [NIH] 
Adverse Effect: An unwanted side effect of treatment. [NIH] 
Affinity: 1. Inherent likeness or relationship. 2. A special attraction for a specific element, 
organ, or structure. 3. Chemical affinity; the force that binds atoms in molecules; the 
tendency of substances to combine by chemical reaction. 4. The strength of noncovalent 
chemical binding between two substances as measured by the dissociation constant of the 
complex. 5. In immunology, a thermodynamic expression of the strength of interaction 
between a single antigen-binding site and a single antigenic determinant (and thus of the 
stereochemical compatibility between them), most accurately applied to interactions among 
simple, uniform antigenic determinants such as haptens. Expressed as the association 
constant (K litres mole -1), which, owing to the heterogeneity of affinities in a population of 
antibody molecules of a given specificity, actually represents an average value (mean 
intrinsic association constant). 6. The reciprocal of the dissociation constant. [EU] 
Agar: A complex sulfated polymer of galactose units, extracted from Gelidium 
cartilagineum, Gracilaria confervoides, and related red algae. It is used as a gel in the 
preparation of solid culture media for microorganisms, as a bulk laxative, in making 
emulsions, and as a supporting medium for immunodiffusion and immunoelectrophoresis. 
[NIH] 
Agarose: A polysaccharide complex, free of nitrogen and prepared from agar-agar which is 
produced by certain seaweeds (red algae). It dissolves in warm water to form a viscid 
solution. [NIH] 
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Age Groups: Persons classified by age from birth (infant, newborn) to octogenarians and 
older (aged, 80 and over). [NIH] 
Aged, 80 and Over: A person 80 years of age and older. [NIH] 
Airway: A device for securing unobstructed passage of air into and out of the lungs during 
general anesthesia. [NIH] 
Algorithms: A procedure consisting of a sequence of algebraic formulas and/or logical steps 
to calculate or determine a given task. [NIH] 
Alimentary: Pertaining to food or nutritive material, or to the organs of digestion. [EU] 
Alkaline: Having the reactions of an alkali. [EU] 
Alternative medicine: Practices not generally recognized by the medical community as 
standard or conventional medical approaches and used instead of standard treatments. 
Alternative medicine includes the taking of dietary supplements, megadose vitamins, and 
herbal preparations; the drinking of special teas; and practices such as massage therapy, 
magnet therapy, spiritual healing, and meditation. [NIH] 
Amino Acid Motifs: Commonly observed structural components of proteins formed by 
simple combinations of adjacent secondary structures. A commonly observed structure may 
be composed of a conserved sequence which can be represented by a consensus sequence. 
[NIH] 
Amino Acid Sequence: The order of amino acids as they occur in a polypeptide chain. This 
is referred to as the primary structure of proteins. It is of fundamental importance in 
determining protein conformation. [NIH] 
Amino Acids: Organic compounds that generally contain an amino (-NH2) and a carboxyl (-
COOH) group. Twenty alpha-amino acids are the subunits which are polymerized to form 
proteins. [NIH] 
Amino Acids: Organic compounds that generally contain an amino (-NH2) and a carboxyl (-
COOH) group. Twenty alpha-amino acids are the subunits which are polymerized to form 
proteins. [NIH] 
Amino-terminal: The end of a protein or polypeptide chain that contains a free amino group 
(-NH2). [NIH] 
Ammonia: A colorless alkaline gas. It is formed in the body during decomposition of 
organic materials during a large number of metabolically important reactions. [NIH] 
Amplification: The production of additional copies of a chromosomal DNA sequence, 
found as either intrachromosomal or extrachromosomal DNA. [NIH] 
Anaesthesia: Loss of feeling or sensation. Although the term is used for loss of tactile 
sensibility, or of any of the other senses, it is applied especially to loss of the sensation of 
pain, as it is induced to permit performance of surgery or other painful procedures. [EU] 
Anal: Having to do with the anus, which is the posterior opening of the large bowel. [NIH] 
Analogous: Resembling or similar in some respects, as in function or appearance, but not in 
origin or development;. [EU] 
Anaphylatoxins: The family of peptides C3a, C4a, C5a, and C5a des-arginine produced in 
the serum during complement activation. They produce smooth muscle contraction, mast 
cell histamine release, affect platelet aggregation, and act as mediators of the local 
inflammatory process. The order of anaphylatoxin activity from strongest to weakest is C5a, 
C3a, C4a, and C5a des-arginine. The latter is the so-called "classical" anaphylatoxin but 
shows no spasmogenic activity though it contains some chemotactic ability. [NIH] 
Anatomical: Pertaining to anatomy, or to the structure of the organism. [EU] 
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Androgens: A class of sex hormones associated with the development and maintenance of 
the secondary male sex characteristics, sperm induction, and sexual differentiation. In 
addition to increasing virility and libido, they also increase nitrogen and water retention and 
stimulate skeletal growth. [NIH] 
Anemia: A reduction in the number of circulating erythrocytes or in the quantity of 
hemoglobin. [NIH] 
Anesthesia: A state characterized by loss of feeling or sensation. This depression of nerve 
function is usually the result of pharmacologic action and is induced to allow performance 
of surgery or other painful procedures. [NIH] 
Animal model: An animal with a disease either the same as or like a disease in humans. 
Animal models are used to study the development and progression of diseases and to test 
new treatments before they are given to humans. Animals with transplanted human cancers 
or other tissues are called xenograft models. [NIH] 
Annealing: The spontaneous alignment of two single DNA strands to form a double helix. 
[NIH] 
Anorexia: Lack or loss of appetite for food. Appetite is psychologic, dependent on memory 
and associations. Anorexia can be brought about by unattractive food, surroundings, or 
company. [NIH] 
Antiallergic: Counteracting allergy or allergic conditions. [EU] 
Antibacterial: A substance that destroys bacteria or suppresses their growth or 
reproduction. [EU] 
Antibiotic: A drug used to treat infections caused by bacteria and other microorganisms. 
[NIH] 
Antibodies: Immunoglobulin molecules having a specific amino acid sequence by virtue of 
which they interact only with the antigen that induced their synthesis in cells of the 
lymphoid series (especially plasma cells), or with an antigen closely related to it. [NIH] 
Antibody: A type of protein made by certain white blood cells in response to a foreign 
substance (antigen). Each antibody can bind to only a specific antigen. The purpose of this 
binding is to help destroy the antigen. Antibodies can work in several ways, depending on 
the nature of the antigen. Some antibodies destroy antigens directly. Others make it easier 
for white blood cells to destroy the antigen. [NIH] 
Anticoagulant: A drug that helps prevent blood clots from forming. Also called a blood 
thinner. [NIH] 
Antigen: Any substance which is capable, under appropriate conditions, of inducing a 
specific immune response and of reacting with the products of that response, that is, with 
specific antibody or specifically sensitized T-lymphocytes, or both. Antigens may be soluble 
substances, such as toxins and foreign proteins, or particulate, such as bacteria and tissue 
cells; however, only the portion of the protein or polysaccharide molecule known as the 
antigenic determinant (q.v.) combines with antibody or a specific receptor on a lymphocyte. 
Abbreviated Ag. [EU] 
Antigen-Antibody Complex: The complex formed by the binding of antigen and antibody 
molecules. The deposition of large antigen-antibody complexes leading to tissue damage 
causes immune complex diseases. [NIH] 
Antigen-presenting cell: APC. A cell that shows antigen on its surface to other cells of the 
immune system. This is an important part of an immune response. [NIH] 
Anti-inflammatory: Having to do with reducing inflammation. [NIH] 
Anti-Inflammatory Agents: Substances that reduce or suppress inflammation. [NIH] 

 
 
 



Coronavirus 142 

Antineoplastic: Inhibiting or preventing the development of neoplasms, checking the 
maturation and proliferation of malignant cells. [EU] 
Antiviral: Destroying viruses or suppressing their replication. [EU] 
Antiviral Agents: Agents used in the prophylaxis or therapy of virus diseases. Some of the 
ways they may act include preventing viral replication by inhibiting viral DNA polymerase; 
binding to specific cell-surface receptors and inhibiting viral penetration or uncoating; 
inhibiting viral protein synthesis; or blocking late stages of virus assembly. [NIH] 
Anus: The opening of the rectum to the outside of the body. [NIH] 
Apnea: A transient absence of spontaneous respiration. [NIH] 
Apolipoproteins: The protein components of lipoproteins which remain after the lipids to 
which the proteins are bound have been removed. They play an important role in lipid 
transport and metabolism. [NIH] 
Apoptosis: One of the two mechanisms by which cell death occurs (the other being the 
pathological process of necrosis). Apoptosis is the mechanism responsible for the 
physiological deletion of cells and appears to be intrinsically programmed. It is 
characterized by distinctive morphologic changes in the nucleus and cytoplasm, chromatin 
cleavage at regularly spaced sites, and the endonucleolytic cleavage of genomic DNA (DNA 
fragmentation) at internucleosomal sites. This mode of cell death serves as a balance to 
mitosis in regulating the size of animal tissues and in mediating pathologic processes 
associated with tumor growth. [NIH] 
Aqueous: Having to do with water. [NIH] 
Arginine: An essential amino acid that is physiologically active in the L-form. [NIH] 
Arterial: Pertaining to an artery or to the arteries. [EU] 
Arteritis: Inflammation of an artery. [NIH] 
Arterivirus: A genus that is currently unclassified, Arterivirus is likely to be part of 
Coronaviridae or a new family. It was previously classified under Togaviridae. The type 
species is equine arteritis virus. [NIH] 
Aspirate: Fluid withdrawn from a lump, often a cyst, or a nipple. [NIH] 
Assay: Determination of the amount of a particular constituent of a mixture, or of the 
biological or pharmacological potency of a drug. [EU] 
Astrocytes: The largest and most numerous neuroglial cells in the brain and spinal cord. 
Astrocytes (from "star" cells) are irregularly shaped with many long processes, including 
those with "end feet" which form the glial (limiting) membrane and directly and indirectly 
contribute to the blood brain barrier. They regulate the extracellular ionic and chemical 
environment, and "reactive astrocytes" (along with microglia) respond to injury. Astrocytes 
have high- affinity transmitter uptake systems, voltage-dependent and transmitter-gated ion 
channels, and can release transmitter, but their role in signaling (as in many other functions) 
is not well understood. [NIH] 
Astrocytoma: A tumor that begins in the brain or spinal cord in small, star-shaped cells 
called astrocytes. [NIH] 
Asymptomatic: Having no signs or symptoms of disease. [NIH] 
Atrophy: Decrease in the size of a cell, tissue, organ, or multiple organs, associated with a 
variety of pathological conditions such as abnormal cellular changes, ischemia, malnutrition, 
or hormonal changes. [NIH] 
Attenuated: Strain with weakened or reduced virulence. [NIH] 
Attenuation: Reduction of transmitted sound energy or its electrical equivalent. [NIH] 
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Atypical: Irregular; not conformable to the type; in microbiology, applied specifically to 
strains of unusual type. [EU] 
Autoimmune disease: A condition in which the body recognizes its own tissues as foreign 
and directs an immune response against them. [NIH] 
Autologous: Taken from an individual's own tissues, cells, or DNA. [NIH] 
Autologous bone marrow transplantation: A procedure in which bone marrow is removed 
from a person, stored, and then given back to the person after intensive treatment. [NIH] 
Avian: A plasmodial infection in birds. [NIH] 
Axons: Nerve fibers that are capable of rapidly conducting impulses away from the neuron 
cell body. [NIH] 
Bacteria: Unicellular prokaryotic microorganisms which generally possess rigid cell walls, 
multiply by cell division, and exhibit three principal forms: round or coccal, rodlike or 
bacillary, and spiral or spirochetal. [NIH] 
Basal Ganglia: Large subcortical nuclear masses derived from the telencephalon and located 
in the basal regions of the cerebral hemispheres. [NIH] 
Base: In chemistry, the nonacid part of a salt; a substance that combines with acids to form 
salts; a substance that dissociates to give hydroxide ions in aqueous solutions; a substance 
whose molecule or ion can combine with a proton (hydrogen ion); a substance capable of 
donating a pair of electrons (to an acid) for the formation of a coordinate covalent bond. [EU] 
Base Pairing: Pairing of purine and pyrimidine bases by hydrogen bonding in double-
stranded DNA or RNA. [NIH] 
Base Sequence: The sequence of purines and pyrimidines in nucleic acids and 
polynucleotides. It is also called nucleotide or nucleoside sequence. [NIH] 
Binding Sites: The reactive parts of a macromolecule that directly participate in its specific 
combination with another molecule. [NIH] 
Biochemical: Relating to biochemistry; characterized by, produced by, or involving 
chemical reactions in living organisms. [EU] 
Biological response modifier: BRM. A substance that stimulates the body's response to 
infection and disease. [NIH] 
Biosynthesis: The building up of a chemical compound in the physiologic processes of a 
living organism. [EU] 
Biotechnology: Body of knowledge related to the use of organisms, cells or cell-derived 
constituents for the purpose of developing products which are technically, scientifically and 
clinically useful. Alteration of biologic function at the molecular level (i.e., genetic 
engineering) is a central focus; laboratory methods used include transfection and cloning 
technologies, sequence and structure analysis algorithms, computer databases, and gene and 
protein structure function analysis and prediction. [NIH] 
Bioterrorism: The use of biological agents in terrorism. This includes the malevolent use of 
bacteria, viruses, or toxins against people, animals, or plants. [NIH] 
Bladder: The organ that stores urine. [NIH] 
Blood pressure: The pressure of blood against the walls of a blood vessel or heart chamber. 
Unless there is reference to another location, such as the pulmonary artery or one of the 
heart chambers, it refers to the pressure in the systemic arteries, as measured, for example, 
in the forearm. [NIH] 
Blood vessel: A tube in the body through which blood circulates. Blood vessels include a 
network of arteries, arterioles, capillaries, venules, and veins. [NIH] 
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Body Fluids: Liquid components of living organisms. [NIH] 
Bone Marrow: The soft tissue filling the cavities of bones. Bone marrow exists in two types, 
yellow and red. Yellow marrow is found in the large cavities of large bones and consists 
mostly of fat cells and a few primitive blood cells. Red marrow is a hematopoietic tissue and 
is the site of production of erythrocytes and granular leukocytes. Bone marrow is made up 
of a framework of connective tissue containing branching fibers with the frame being filled 
with marrow cells. [NIH] 
Bone Marrow Transplantation: The transference of bone marrow from one human or 
animal to another. [NIH] 
Bowel: The long tube-shaped organ in the abdomen that completes the process of digestion. 
There is both a small and a large bowel. Also called the intestine. [NIH] 
Bowel Movement: Body wastes passed through the rectum and anus. [NIH] 
Brachytherapy: A collective term for interstitial, intracavity, and surface radiotherapy. It 
uses small sealed or partly-sealed sources that may be placed on or near the body surface or 
within a natural body cavity or implanted directly into the tissues. [NIH] 
Bradykinin: A nonapeptide messenger that is enzymatically produced from kallidin in the 
blood where it is a potent but short-lived agent of arteriolar dilation and increased capillary 
permeability. Bradykinin is also released from mast cells during asthma attacks, from gut 
walls as a gastrointestinal vasodilator, from damaged tissues as a pain signal, and may be a 
neurotransmitter. [NIH] 
Bronchi: The larger air passages of the lungs arising from the terminal bifurcation of the 
trachea. [NIH] 
Bronchitis: Inflammation (swelling and reddening) of the bronchi. [NIH] 
Calcium: A basic element found in nearly all organized tissues. It is a member of the 
alkaline earth family of metals with the atomic symbol Ca, atomic number 20, and atomic 
weight 40. Calcium is the most abundant mineral in the body and combines with 
phosphorus to form calcium phosphate in the bones and teeth. It is essential for the normal 
functioning of nerves and muscles and plays a role in blood coagulation (as factor IV) and in 
many enzymatic processes. [NIH] 
Capsid: The outer protein protective shell of a virus, which protects the viral nucleic acid. 
[NIH] 
Carbohydrate: An aldehyde or ketone derivative of a polyhydric alcohol, particularly of the 
pentahydric and hexahydric alcohols. They are so named because the hydrogen and oxygen 
are usually in the proportion to form water, (CH2O)n. The most important carbohydrates 
are the starches, sugars, celluloses, and gums. They are classified into mono-, di-, tri-, poly- 
and heterosaccharides. [EU] 
Carbon Dioxide: A colorless, odorless gas that can be formed by the body and is necessary 
for the respiration cycle of plants and animals. [NIH] 
Carboxy: Cannabinoid. [NIH] 
Carboxy-terminal: The end of any polypeptide or protein that bears a free carboxyl group. 
[NIH] 
Carcinoembryonic Antigen: A glycoprotein that is secreted into the luminal surface of the 
epithelia in the gastrointestinal tract. It is found in the feces and pancreaticobiliary secretions 
and is used to monitor the respone to colon cancer treatment. [NIH] 
Carcinogenic: Producing carcinoma. [EU] 
Cardiac: Having to do with the heart. [NIH] 
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Cardiopulmonary: Having to do with the heart and lungs. [NIH] 
Cardiopulmonary Resuscitation: The artificial substitution of heart and lung action as 
indicated for heart arrest resulting from electric shock, drowning, respiratory arrest, or other 
causes. The two major components of cardiopulmonary resuscitation are artificial 
ventilation and closed-chest cardiac massage. [NIH] 
Cardiopulmonary Resuscitation: The artificial substitution of heart and lung action as 
indicated for heart arrest resulting from electric shock, drowning, respiratory arrest, or other 
causes. The two major components of cardiopulmonary resuscitation are artificial 
ventilation and closed-chest cardiac massage. [NIH] 
Caspase: Enzyme released by the cell at a crucial stage in apoptosis in order to shred all 
cellular proteins. [NIH] 
Caudal: Denoting a position more toward the cauda, or tail, than some specified point of 
reference; same as inferior, in human anatomy. [EU] 
Cell: The individual unit that makes up all of the tissues of the body. All living things are 
made up of one or more cells. [NIH] 
Cell Adhesion: Adherence of cells to surfaces or to other cells. [NIH] 
Cell Death: The termination of the cell's ability to carry out vital functions such as 
metabolism, growth, reproduction, responsiveness, and adaptability. [NIH] 
Cell Differentiation: Progressive restriction of the developmental potential and increasing 
specialization of function which takes place during the development of the embryo and 
leads to the formation of specialized cells, tissues, and organs. [NIH] 
Cell Division: The fission of a cell. [NIH] 
Cell Fusion: Fusion of somatic cells in vitro or in vivo, which results in somatic cell 
hybridization. [NIH] 
Cell membrane: Cell membrane = plasma membrane. The structure enveloping a cell, 
enclosing the cytoplasm, and forming a selective permeability barrier; it consists of lipids, 
proteins, and some carbohydrates, the lipids thought to form a bilayer in which integral 
proteins are embedded to varying degrees. [EU] 
Cell proliferation: An increase in the number of cells as a result of cell growth and cell 
division. [NIH] 
Central Nervous System: The main information-processing organs of the nervous system, 
consisting of the brain, spinal cord, and meninges. [NIH] 
Cerebral: Of or pertaining of the cerebrum or the brain. [EU] 
Cerebral hemispheres: The two halves of the cerebrum, the part of the brain that controls 
muscle functions of the body and also controls speech, emotions, reading, writing, and 
learning. The right hemisphere controls muscle movement on the left side of the body, and 
the left hemisphere controls muscle movement on the right side of the body. [NIH] 
Cerebrospinal: Pertaining to the brain and spinal cord. [EU] 
Cerebrospinal fluid: CSF. The fluid flowing around the brain and spinal cord. 
Cerebrospinal fluid is produced in the ventricles in the brain. [NIH] 
Cerebrovascular: Pertaining to the blood vessels of the cerebrum, or brain. [EU] 
Cerebrum: The largest part of the brain. It is divided into two hemispheres, or halves, called 
the cerebral hemispheres. The cerebrum controls muscle functions of the body and also 
controls speech, emotions, reading, writing, and learning. [NIH] 
Cervical: Relating to the neck, or to the neck of any organ or structure. Cervical lymph 
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nodes are located in the neck; cervical cancer refers to cancer of the uterine cervix, which is 
the lower, narrow end (the "neck") of the uterus. [NIH] 
Cervix: The lower, narrow end of the uterus that forms a canal between the uterus and 
vagina. [NIH] 
Chemokines: Class of pro-inflammatory cytokines that have the ability to attract and 
activate leukocytes. They can be divided into at least three structural branches: C 
(chemokines, C), CC (chemokines, CC), and CXC (chemokines, CXC), according to 
variations in a shared cysteine motif. [NIH] 
Chemotactic Factors: Chemical substances that attract or repel cells or organisms. The 
concept denotes especially those factors released as a result of tissue injury, invasion, or 
immunologic activity, that attract leukocytes, macrophages, or other cells to the site of 
infection or insult. [NIH] 
Chimeras: Organism that contains a mixture of genetically different cells. [NIH] 
Cholesterol: The principal sterol of all higher animals, distributed in body tissues, especially 
the brain and spinal cord, and in animal fats and oils. [NIH] 
Cholesterol Esters: Fatty acid esters of cholesterol which constitute about two-thirds of the 
cholesterol in the plasma. The accumulation of cholesterol esters in the arterial intima is a 
characteristic feature of atherosclerosis. [NIH] 
Chromatin: The material of chromosomes. It is a complex of DNA, histones, and nonhistone 
proteins (chromosomal proteins, non-histone) found within the nucleus of a cell. [NIH] 
Chromosomal: Pertaining to chromosomes. [EU] 
Chromosome: Part of a cell that contains genetic information. Except for sperm and eggs, all 
human cells contain 46 chromosomes. [NIH] 
Chronic: A disease or condition that persists or progresses over a long period of time. [NIH] 
Chronic Disease: Disease or ailment of long duration. [NIH] 
Chylomicrons: A class of lipoproteins that carry dietary cholesterol and triglycerides from 
the small intestines to the tissues. [NIH] 
Chymopapain: A cysteine endopeptidase isolated from papaya latex. Preferential cleavage 
at glutamic and aspartic acid residues. EC 3.4.22.6. [NIH] 
Chymotrypsin: A serine endopeptidase secreted by the pancreas as its zymogen, 
chymotrypsinogen and carried in the pancreatic juice to the duodenum where it is activated 
by trypsin. It selectively cleaves aromatic amino acids on the carboxyl side. [NIH] 
CIS: Cancer Information Service. The CIS is the National Cancer Institute's link to the public, 
interpreting and explaining research findings in a clear and understandable manner, and 
providing personalized responses to specific questions about cancer. Access the CIS by 
calling 1-800-4-CANCER, or by using the Web site at http://cis.nci.nih.gov. [NIH] 
Clathrin: The main structural coat protein of coated vesicles which play a key role in the 
intracellular transport between membranous organelles. Clathrin also interacts with 
cytoskeletal proteins. [NIH] 
Clinical trial: A research study that tests how well new medical treatments or other 
interventions work in people. Each study is designed to test new methods of screening, 
prevention, diagnosis, or treatment of a disease. [NIH] 
Cloning: The production of a number of genetically identical individuals; in genetic 
engineering, a process for the efficient replication of a great number of identical DNA 
molecules. [NIH] 
Coagulation: 1. The process of clot formation. 2. In colloid chemistry, the solidification of a 



Dictionary 147

sol into a gelatinous mass; an alteration of a disperse phase or of a dissolved solid which 
causes the separation of the system into a liquid phase and an insoluble mass called the clot 
or curd. Coagulation is usually irreversible. 3. In surgery, the disruption of tissue by 
physical means to form an amorphous residuum, as in electrocoagulation and 
photocoagulation. [EU] 
Coated Vesicles: Vesicles formed when cell-membrane coated pits invaginate and pinch off. 
The outer surface of these vesicles are covered with a lattice-like network of coat proteins, 
such as clathrin, coat protein complex proteins, or caveolins. [NIH] 
Codon: A set of three nucleotides in a protein coding sequence that specifies individual 
amino acids or a termination signal (codon, terminator). Most codons are universal, but 
some organisms do not produce the transfer RNAs (RNA, transfer) complementary to all 
codons. These codons are referred to as unassigned codons (codons, nonsense). [NIH] 
Cofactor: A substance, microorganism or environmental factor that activates or enhances the 
action of another entity such as a disease-causing agent. [NIH] 
Colon: The long, coiled, tubelike organ that removes water from digested food. The 
remaining material, solid waste called stool, moves through the colon to the rectum and 
leaves the body through the anus. [NIH] 
Complement: A term originally used to refer to the heat-labile factor in serum that causes 
immune cytolysis, the lysis of antibody-coated cells, and now referring to the entire 
functionally related system comprising at least 20 distinct serum proteins that is the effector 
not only of immune cytolysis but also of other biologic functions. Complement activation 
occurs by two different sequences, the classic and alternative pathways. The proteins of the 
classic pathway are termed 'components of complement' and are designated by the symbols 
C1 through C9. C1 is a calcium-dependent complex of three distinct proteins C1q, C1r and 
C1s. The proteins of the alternative pathway (collectively referred to as the properdin 
system) and complement regulatory proteins are known by semisystematic or trivial names. 
Fragments resulting from proteolytic cleavage of complement proteins are designated with 
lower-case letter suffixes, e.g., C3a. Inactivated fragments may be designated with the suffix 
'i', e.g. C3bi. Activated components or complexes with biological activity are designated by a 
bar over the symbol e.g. C1 or C4b,2a. The classic pathway is activated by the binding of C1 
to classic pathway activators, primarily antigen-antibody complexes containing IgM, IgG1, 
IgG3; C1q binds to a single IgM molecule or two adjacent IgG molecules. The alternative 
pathway can be activated by IgA immune complexes and also by nonimmunologic materials 
including bacterial endotoxins, microbial polysaccharides, and cell walls. Activation of the 
classic pathway triggers an enzymatic cascade involving C1, C4, C2 and C3; activation of the 
alternative pathway triggers a cascade involving C3 and factors B, D and P. Both result in 
the cleavage of C5 and the formation of the membrane attack complex. Complement 
activation also results in the formation of many biologically active complement fragments 
that act as anaphylatoxins, opsonins, or chemotactic factors. [EU] 
Complementary and alternative medicine: CAM. Forms of treatment that are used in 
addition to (complementary) or instead of (alternative) standard treatments. These practices 
are not considered standard medical approaches. CAM includes dietary supplements, 
megadose vitamins, herbal preparations, special teas, massage therapy, magnet therapy, 
spiritual healing, and meditation. [NIH] 
Complementary medicine: Practices not generally recognized by the medical community as 
standard or conventional medical approaches and used to enhance or complement the 
standard treatments. Complementary medicine includes the taking of dietary supplements, 
megadose vitamins, and herbal preparations; the drinking of special teas; and practices such 
as massage therapy, magnet therapy, spiritual healing, and meditation. [NIH] 
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Complementation: The production of a wild-type phenotype when two different mutations 
are combined in a diploid or a heterokaryon and tested in trans-configuration. [NIH] 
Computational Biology: A field of biology concerned with the development of techniques 
for the collection and manipulation of biological data, and the use of such data to make 
biological discoveries or predictions. This field encompasses all computational methods and 
theories applicable to molecular biology and areas of computer-based techniques for solving 
biological problems including manipulation of models and datasets. [NIH] 
Computed tomography: CT scan. A series of detailed pictures of areas inside the body, 
taken from different angles; the pictures are created by a computer linked to an x-ray 
machine. Also called computerized tomography and computerized axial tomography (CAT) 
scan. [NIH] 
Computerized axial tomography: A series of detailed pictures of areas inside the body, 
taken from different angles; the pictures are created by a computer linked to an x-ray 
machine. Also called CAT scan, computed tomography (CT scan), or computerized 
tomography. [NIH] 
Computerized tomography: A series of detailed pictures of areas inside the body, taken 
from different angles; the pictures are created by a computer linked to an x-ray machine. 
Also called computerized axial tomography (CAT) scan and computed tomography (CT 
scan). [NIH] 
Conduction: The transfer of sound waves, heat, nervous impulses, or electricity. [EU] 
Conjunctiva: The mucous membrane that lines the inner surface of the eyelids and the 
anterior part of the sclera. [NIH] 
Consensus Sequence: A theoretical representative nucleotide or amino acid sequence in 
which each nucleotide or amino acid is the one which occurs most frequently at that site in 
the different sequences which occur in nature. The phrase also refers to an actual sequence 
which approximates the theoretical consensus. A known conserved sequence set is 
represented by a consensus sequence. Commonly observed supersecondary protein 
structures (amino acid motifs) are often formed by conserved sequences. [NIH] 
Conserved Sequence: A sequence of amino acids in a polypeptide or of nucleotides in DNA 
or RNA that is similar across multiple species. A known set of conserved sequences is 
represented by a consensus sequence. Amino acid motifs are often composed of conserved 
sequences. [NIH] 
Constipation: Infrequent or difficult evacuation of feces. [NIH] 
Contamination: The soiling or pollution by inferior material, as by the introduction of 
organisms into a wound, or sewage into a stream. [EU] 
Contraindications: Any factor or sign that it is unwise to pursue a certain kind of action or 
treatment, e. g. giving a general anesthetic to a person with pneumonia. [NIH] 
Coordination: Muscular or motor regulation or the harmonious cooperation of muscles or 
groups of muscles, in a complex action or series of actions. [NIH] 
Corticosteroid: Any of the steroids elaborated by the adrenal cortex (excluding the sex 
hormones of adrenal origin) in response to the release of corticotrophin (adrenocorticotropic 
hormone) by the pituitary gland, to any of the synthetic equivalents of these steroids, or to 
angiotensin II. They are divided, according to their predominant biological activity, into 
three major groups: glucocorticoids, chiefly influencing carbohydrate, fat, and protein 
metabolism; mineralocorticoids, affecting the regulation of electrolyte and water balance; 
and C19 androgens. Some corticosteroids exhibit both types of activity in varying degrees, 
and others exert only one type of effect. The corticosteroids are used clinically for hormonal 
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replacement therapy, for suppression of ACTH secretion by the anterior pituitary, as 
antineoplastic, antiallergic, and anti-inflammatory agents, and to suppress the immune 
response. Called also adrenocortical hormone and corticoid. [EU] 
Cortisone: A natural steroid hormone produced in the adrenal gland. It can also be made in 
the laboratory. Cortisone reduces swelling and can suppress immune responses. [NIH] 
Cowpox: A mild, eruptive skin disease of milk cows caused by cowpox virus, with lesions 
occurring principally on the udder and teats. Human infection may occur while milking an 
infected animal. [NIH] 
Cowpox Virus: A species of orthopoxvirus that is the etiologic agent of cowpox. It is closely 
related to but antigenically different from vaccina virus. [NIH] 
Creatinine: A compound that is excreted from the body in urine. Creatinine levels are 
measured to monitor kidney function. [NIH] 
Crossing-over: The exchange of corresponding segments between chromatids of 
homologous chromosomes during meiosia, forming a chiasma. [NIH] 
Cultured cells: Animal or human cells that are grown in the laboratory. [NIH] 
Curative: Tending to overcome disease and promote recovery. [EU] 
Cutaneous: Having to do with the skin. [NIH] 
Cyclic: Pertaining to or occurring in a cycle or cycles; the term is applied to chemical 
compounds that contain a ring of atoms in the nucleus. [EU] 
Cycloheximide: Antibiotic substance isolated from streptomycin-producing strains of 
Streptomyces griseus. It acts by inhibiting elongation during protein synthesis. [NIH] 
Cyst: A sac or capsule filled with fluid. [NIH] 
Cysteine: A thiol-containing non-essential amino acid that is oxidized to form cystine. [NIH] 
Cystine: A covalently linked dimeric nonessential amino acid formed by the oxidation of 
cysteine. Two molecules of cysteine are joined together by a disulfide bridge to form cystine. 
[NIH] 
Cytokine: Small but highly potent protein that modulates the activity of many cell types, 
including T and B cells. [NIH] 
Cytoplasm: The protoplasm of a cell exclusive of that of the nucleus; it consists of a 
continuous aqueous solution (cytosol) and the organelles and inclusions suspended in it 
(phaneroplasm), and is the site of most of the chemical activities of the cell. [EU] 
Cytoskeleton: The network of filaments, tubules, and interconnecting filamentous bridges 
which give shape, structure, and organization to the cytoplasm. [NIH] 
Cytotoxic: Cell-killing. [NIH] 
Cytotoxicity: Quality of being capable of producing a specific toxic action upon cells of 
special organs. [NIH] 
Deamination: The removal of an amino group (NH2) from a chemical compound. [NIH] 
Degenerative: Undergoing degeneration : tending to degenerate; having the character of or 
involving degeneration; causing or tending to cause degeneration. [EU] 
Dehydration: The condition that results from excessive loss of body water. [NIH] 
Deletion: A genetic rearrangement through loss of segments of DNA (chromosomes), 
bringing sequences, which are normally separated, into close proximity. [NIH] 
Delivery of Health Care: The concept concerned with all aspects of providing and 
distributing health services to a patient population. [NIH] 
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Demyelinating Diseases: Diseases characterized by loss or dysfunction of myelin in the 
central or peripheral nervous system. [NIH] 
Denaturation: Rupture of the hydrogen bonds by heating a DNA solution and then cooling 
it rapidly causes the two complementary strands to separate. [NIH] 
Dendrites: Extensions of the nerve cell body. They are short and branched and receive 
stimuli from other neurons. [NIH] 
Dendritic: 1. Branched like a tree. 2. Pertaining to or possessing dendrites. [EU] 
Dendritic cell: A special type of antigen-presenting cell (APC) that activates T lymphocytes. 
[NIH] 
Dental Care: The total of dental diagnostic, preventive, and restorative services provided to 
meet the needs of a patient (from Illustrated Dictionary of Dentistry, 1982). [NIH] 
Depolarization: The process or act of neutralizing polarity. In neurophysiology, the reversal 
of the resting potential in excitable cell membranes when stimulated, i.e., the tendency of the 
cell membrane potential to become positive with respect to the potential outside the cell. [EU] 
Desquamation: The shedding of epithelial elements, chiefly of the skin, in scales or small 
sheets; exfoliation. [EU] 
Dexamethasone: (11 beta,16 alpha)-9-Fluoro-11,17,21-trihydroxy-16-methylpregna-1,4-
diene-3,20-dione. An anti-inflammatory glucocorticoid used either in the free alcohol or 
esterified form in treatment of conditions that respond generally to cortisone. [NIH] 
Diagnostic procedure: A method used to identify a disease. [NIH] 
Diarrhea: Passage of excessively liquid or excessively frequent stools. [NIH] 
Diarrhoea: Abnormal frequency and liquidity of faecal discharges. [EU] 
Diffusion: The tendency of a gas or solute to pass from a point of higher pressure or 
concentration to a point of lower pressure or concentration and to distribute itself 
throughout the available space; a major mechanism of biological transport. [NIH] 
Digestion: The process of breakdown of food for metabolism and use by the body. [NIH] 
Diploid: Having two sets of chromosomes. [NIH] 
Direct: 1. Straight; in a straight line. 2. Performed immediately and without the intervention 
of subsidiary means. [EU] 
Disease Progression: The worsening of a disease over time. This concept is most often used 
for chronic and incurable diseases where the stage of the disease is an important 
determinant of therapy and prognosis. [NIH] 
Distal: Remote; farther from any point of reference; opposed to proximal. In dentistry, used 
to designate a position on the dental arch farther from the median line of the jaw. [EU] 
Drug Design: The molecular designing of drugs for specific purposes (such as DNA-
binding, enzyme inhibition, anti-cancer efficacy, etc.) based on knowledge of molecular 
properties such as activity of functional groups, molecular geometry, and electronic 
structure, and also on information cataloged on analogous molecules. Drug design is 
generally computer-assisted molecular modeling and does not include pharmacokinetics, 
dosage analysis, or drug administration analysis. [NIH] 
Drug Interactions: The action of a drug that may affect the activity, metabolism, or toxicity 
of another drug. [NIH] 
Duct: A tube through which body fluids pass. [NIH] 
Duodenum: The first part of the small intestine. [NIH] 
Dysentery: Any of various disorders marked by inflammation of the intestines, especially of 
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the colon, and attended by pain in the abdomen, tenesmus, and frequent stools containing 
blood and mucus. Causes include chemical irritants, bacteria, protozoa, or parasitic worms. 
[EU] 
Ebola Virus: A species of filovirus which causes a form of African viral hemorrhagic fever 
first reported from an outbreak in the Yambuku area of (what was then) Zaire in 1976. [NIH] 
Effector: It is often an enzyme that converts an inactive precursor molecule into an active 
second messenger. [NIH] 
Efficacy: The extent to which a specific intervention, procedure, regimen, or service 
produces a beneficial result under ideal conditions. Ideally, the determination of efficacy is 
based on the results of a randomized control trial. [NIH] 
Egg Yolk: Cytoplasm stored in an egg that contains nutritional reserves for the developing 
embryo. It is rich in polysaccharides, lipids, and proteins. [NIH] 
Elective: Subject to the choice or decision of the patient or physician; applied to procedures 
that are advantageous to the patient but not urgent. [EU] 
Electric shock: A dangerous patho-physiological effect resulting from an electric current 
passing through the body of a human or animal. [NIH] 
Electrocoagulation: Electrosurgical procedures used to treat hemorrhage (e.g., bleeding 
ulcers) and to ablate tumors, mucosal lesions, and refractory arrhythmias. [NIH] 
Electrolyte: A substance that dissociates into ions when fused or in solution, and thus 
becomes capable of conducting electricity; an ionic solute. [EU] 
Electrons: Stable elementary particles having the smallest known negative charge, present in 
all elements; also called negatrons. Positively charged electrons are called positrons. The 
numbers, energies and arrangement of electrons around atomic nuclei determine the 
chemical identities of elements. Beams of electrons are called cathode rays or beta rays, the 
latter being a high-energy biproduct of nuclear decay. [NIH] 
Embryo: The prenatal stage of mammalian development characterized by rapid 
morphological changes and the differentiation of basic structures. [NIH] 
Emulsion: A preparation of one liquid distributed in small globules throughout the body of 
a second liquid. The dispersed liquid is the discontinuous phase, and the dispersion 
medium is the continuous phase. When oil is the dispersed liquid and an aqueous solution 
is the continuous phase, it is known as an oil-in-water emulsion, whereas when water or 
aqueous solution is the dispersed phase and oil or oleaginous substance is the continuous 
phase, it is known as a water-in-oil emulsion. Pharmaceutical emulsions for which official 
standards have been promulgated include cod liver oil emulsion, cod liver oil emulsion with 
malt, liquid petrolatum emulsion, and phenolphthalein in liquid petrolatum emulsion. [EU] 
Encephalitis: Inflammation of the brain due to infection, autoimmune processes, toxins, and 
other conditions. Viral infections (see encephalitis, viral) are a relatively frequent cause of 
this condition. [NIH] 
Encephalitis, Viral: Inflammation of brain parenchymal tissue as a result of viral infection. 
Encephalitis may occur as primary or secondary manifestation of Togaviridae infections; 
Herpesviridae infections; Adenoviridae infections; Flaviviridae infections; Bunyaviridae 
infections; Picornaviridae infections; Paramyxoviridae infections; Orthomyxoviridae 
infections; Retroviridae infections; and Arenaviridae infections. [NIH] 
Encephalomyelitis: A general term indicating inflammation of the brain and spinal cord, 
often used to indicate an infectious process, but also applicable to a variety of autoimmune 
and toxic-metabolic conditions. There is significant overlap regarding the usage of this term 
and encephalitis in the literature. [NIH] 
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Endemic: Present or usually prevalent in a population or geographical area at all times; said 
of a disease or agent. Called also endemial. [EU] 
Endocytosis: Cellular uptake of extracellular materials within membrane-limited vacuoles 
or microvesicles. Endosomes play a central role in endocytosis. [NIH] 
Endosomes: Cytoplasmic vesicles formed when coated vesicles shed their clathrin coat. 
Endosomes internalize macromolecules bound by receptors on the cell surface. [NIH] 
Endothelium: A layer of epithelium that lines the heart, blood vessels (endothelium, 
vascular), lymph vessels (endothelium, lymphatic), and the serous cavities of the body. [NIH] 
Endothelium-derived: Small molecule that diffuses to the adjacent muscle layer and relaxes 
it. [NIH] 
Endotoxin: Toxin from cell walls of bacteria. [NIH] 
Enteritis: Inflammation of the intestine, applied chiefly to inflammation of the small 
intestine; see also enterocolitis. [EU] 
Enterocolitis: Inflammation of the intestinal mucosa of the small and large bowel. [NIH] 
Enterocytes: Terminally differentiated cells comprising the majority of the external surface 
of the intestinal epithelium (see intestinal mucosa). Unlike goblet cells, they do not produce 
or secrete mucins, nor do they secrete cryptdins as do the paneth cells. [NIH] 
Enteropeptidase: A specialized proteolytic enzyme secreted by intestinal cells. It converts 
trypsinogen into its active form trypsin by removing the N-terminal peptide. EC 3.4.21.9. 
[NIH] 
Environmental Health: The science of controlling or modifying those conditions, influences, 
or forces surrounding man which relate to promoting, establishing, and maintaining health. 
[NIH] 
Enzymatic: Phase where enzyme cuts the precursor protein. [NIH] 
Enzyme: A protein that speeds up chemical reactions in the body. [NIH] 
Enzyme-Linked Immunosorbent Assay: An immunoassay utilizing an antibody labeled 
with an enzyme marker such as horseradish peroxidase. While either the enzyme or the 
antibody is bound to an immunosorbent substrate, they both retain their biologic activity; 
the change in enzyme activity as a result of the enzyme-antibody-antigen reaction is 
proportional to the concentration of the antigen and can be measured 
spectrophotometrically or with the naked eye. Many variations of the method have been 
developed. [NIH] 
Ependymal: It lines the cavities of the brain's ventricles and the spinal cord and slowly 
divides to create a stem cell. [NIH] 
Epidemic: Occurring suddenly in numbers clearly in excess of normal expectancy; said 
especially of infectious diseases but applied also to any disease, injury, or other health-
related event occurring in such outbreaks. [EU] 
Epinephrine: The active sympathomimetic hormone from the adrenal medulla in most 
species. It stimulates both the alpha- and beta- adrenergic systems, causes systemic 
vasoconstriction and gastrointestinal relaxation, stimulates the heart, and dilates bronchi 
and cerebral vessels. It is used in asthma and cardiac failure and to delay absorption of local 
anesthetics. [NIH] 
Epithelial: Refers to the cells that line the internal and external surfaces of the body. [NIH] 
Epithelial Cells: Cells that line the inner and outer surfaces of the body. [NIH] 
Epithelium: One or more layers of epithelial cells, supported by the basal lamina, which 
covers the inner or outer surfaces of the body. [NIH] 
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Epitope: A molecule or portion of a molecule capable of binding to the combining site of an 
antibody. For every given antigenic determinant, the body can construct a variety of 
antibody-combining sites, some of which fit almost perfectly, and others which barely fit. 
[NIH] 
Epizootic: A disease of high morbidity which is only occasionally present in an animal 
community: it affects a great number of animals in a large area of land at the same time and 
spreads with great rapidity over a wide territory. [NIH] 
Erythrocytes: Red blood cells. Mature erythrocytes are non-nucleated, biconcave disks 
containing hemoglobin whose function is to transport oxygen. [NIH] 
Esophagus: The muscular tube through which food passes from the throat to the stomach. 
[NIH] 
Eukaryotic Cells: Cells of the higher organisms, containing a true nucleus bounded by a 
nuclear membrane. [NIH] 
Exfoliation: A falling off in scales or layers. [EU] 
Exhaustion: The feeling of weariness of mind and body. [NIH] 
External-beam radiation: Radiation therapy that uses a machine to aim high-energy rays at 
the cancer. Also called external radiation. [NIH] 
Extracellular: Outside a cell or cells. [EU] 
Eye Infections: Infection, moderate to severe, caused by bacteria, fungi, or viruses, which 
occurs either on the external surface of the eye or intraocularly with probable inflammation, 
visual impairment, or blindness. [NIH] 
Faecal: Pertaining to or of the nature of feces. [EU] 
Family Planning: Programs or services designed to assist the family in controlling 
reproduction by either improving or diminishing fertility. [NIH] 
Fat: Total lipids including phospholipids. [NIH] 
Fatty acids: A major component of fats that are used by the body for energy and tissue 
development. [NIH] 
Feces: The excrement discharged from the intestines, consisting of bacteria, cells exfoliated 
from the intestines, secretions, chiefly of the liver, and a small amount of food residue. [EU] 
Feline Infectious Peritonitis: Common coronavirus infection of cats caused by the feline 
infectious peritonitis virus. The disease is characterized by a long incubation period, fever, 
depression, loss of appetite, wasting, and progressive abdominal enlargement. Infection of 
cells of the monocyte-macrophage lineage appears to be essential in FIP pathogenesis. [NIH] 
Ferrets: Semidomesticated variety of European polecat much used for hunting rodents 
and/or rabbits and as a laboratory animal. [NIH] 
Fibrin: A protein derived from fibrinogen in the presence of thrombin, which forms part of 
the blood clot. [NIH] 
Fibrinogen: Plasma glycoprotein clotted by thrombin, composed of a dimer of three non-
identical pairs of polypeptide chains (alpha, beta, gamma) held together by disulfide bonds. 
Fibrinogen clotting is a sol-gel change involving complex molecular arrangements: whereas 
fibrinogen is cleaved by thrombin to form polypeptides A and B, the proteolytic action of 
other enzymes yields different fibrinogen degradation products. [NIH] 
Fibrosis: Any pathological condition where fibrous connective tissue invades any organ, 
usually as a consequence of inflammation or other injury. [NIH] 
Filovirus: A genus of the family Filoviridae containing two species: Ebola virus and 
Marburg virus. Both were originally associated with African monkeys but are capable of 
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causing severe hemorrhagic disease in humans. The natural host of either virus is unknown. 
Transmission is by close personal contact. [NIH] 
Fixation: 1. The act or operation of holding, suturing, or fastening in a fixed position. 2. The 
condition of being held in a fixed position. 3. In psychiatry, a term with two related but 
distinct meanings : (1) arrest of development at a particular stage, which like regression 
(return to an earlier stage), if temporary is a normal reaction to setbacks and difficulties but 
if protracted or frequent is a cause of developmental failures and emotional problems, and 
(2) a close and suffocating attachment to another person, especially a childhood figure, such 
as one's mother or father. Both meanings are derived from psychoanalytic theory and refer 
to 'fixation' of libidinal energy either in a specific erogenous zone, hence fixation at the oral, 
anal, or phallic stage, or in a specific object, hence mother or father fixation. 4. The use of a 
fixative (q.v.) to preserve histological or cytological specimens. 5. In chemistry, the process 
whereby a substance is removed from the gaseous or solution phase and localized, as in 
carbon dioxide fixation or nitrogen fixation. 6. In ophthalmology, direction of the gaze so 
that the visual image of the object falls on the fovea centralis. 7. In film processing, the 
chemical removal of all undeveloped salts of the film emulsion, leaving only the developed 
silver to form a permanent image. [EU] 
Fluorescence: The property of emitting radiation while being irradiated. The radiation 
emitted is usually of longer wavelength than that incident or absorbed, e.g., a substance can 
be irradiated with invisible radiation and emit visible light. X-ray fluorescence is used in 
diagnosis. [NIH] 
Fold: A plication or doubling of various parts of the body. [NIH] 
Fovea: The central part of the macula that provides the sharpest vision. [NIH] 
Frameshift: A type of mutation which causes out-of-phase transcription of the base 
sequence; such mutations arise from the addition or delection of nucleotide(s) in numbers 
other than 3 or multiples of 3. [NIH] 
Frameshift Mutation: A type of mutation in which a number of nucleotides not divisible by 
three is deleted from or inserted into a coding sequence, thereby causing an alteration in the 
reading frame of the entire sequence downstream of the mutation. These mutations may be 
induced by certain types of mutagens or may occur spontaneously. [NIH] 
Ganglia: Clusters of multipolar neurons surrounded by a capsule of loosely organized 
connective tissue located outside the central nervous system. [NIH] 
Gas: Air that comes from normal breakdown of food. The gases are passed out of the body 
through the rectum (flatus) or the mouth (burp). [NIH] 
Gastric: Having to do with the stomach. [NIH] 
Gastroenteritis: An acute inflammation of the lining of the stomach and intestines, 
characterized by anorexia, nausea, diarrhoea, abdominal pain, and weakness, which has 
various causes, including food poisoning due to infection with such organisms as 
Escherichia coli, Staphylococcus aureus, and Salmonella species; consumption of irritating 
food or drink; or psychological factors such as anger, stress, and fear. Called also 
enterogastritis. [EU] 
Gastrointestinal: Refers to the stomach and intestines. [NIH] 
Gastrointestinal tract: The stomach and intestines. [NIH] 
Gene: The functional and physical unit of heredity passed from parent to offspring. Genes 
are pieces of DNA, and most genes contain the information for making a specific protein. 
[NIH] 
Gene Deletion: A genetic rearrangement through loss of segments of DNA or RNA, 
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bringing sequences which are normally separated into close proximity. This deletion may be 
detected using cytogenetic techniques and can also be inferred from the phenotype, 
indicating a deletion at one specific locus. [NIH] 
Gene Expression: The phenotypic manifestation of a gene or genes by the processes of gene 
action. [NIH] 
Gene Order: The sequential location of genes on a chromosome. [NIH] 
Gene Therapy: The introduction of new genes into cells for the purpose of treating disease 
by restoring or adding gene expression. Techniques include insertion of retroviral vectors, 
transfection, homologous recombination, and injection of new genes into the nuclei of single 
cell embryos. The entire gene therapy process may consist of multiple steps. The new genes 
may be introduced into proliferating cells in vivo (e.g., bone marrow) or in vitro (e.g., 
fibroblast cultures) and the modified cells transferred to the site where the gene expression 
is required. Gene therapy may be particularly useful for treating enzyme deficiency 
diseases, hemoglobinopathies, and leukemias and may also prove useful in restoring drug 
sensitivity, particularly for leukemia. [NIH] 
Genetic Code: The specifications for how information, stored in nucleic acid sequence (base 
sequence), is translated into protein sequence (amino acid sequence). The start, stop, and 
order of amino acids of a protein is specified by consecutive triplets of nucleotides called 
codons (codon). [NIH] 
Genetic Engineering: Directed modification of the gene complement of a living organism by 
such techniques as altering the DNA, substituting genetic material by means of a virus, 
transplanting whole nuclei, transplanting cell hybrids, etc. [NIH] 
Genetic testing: Analyzing DNA to look for a genetic alteration that may indicate an 
increased risk for developing a specific disease or disorder. [NIH] 
Genetics: The biological science that deals with the phenomena and mechanisms of 
heredity. [NIH] 
Genomics: The systematic study of the complete DNA sequences (genome) of organisms. 
[NIH] 
Genotype: The genetic constitution of the individual; the characterization of the genes. [NIH] 
Germ Cells: The reproductive cells in multicellular organisms. [NIH] 
Gland: An organ that produces and releases one or more substances for use in the body. 
Some glands produce fluids that affect tissues or organs. Others produce hormones or 
participate in blood production. [NIH] 
Glioblastoma: A malignant form of astrocytoma histologically characterized by 
pleomorphism of cells, nuclear atypia, microhemorrhage, and necrosis. They may arise in 
any region of the central nervous system, with a predilection for the cerebral hemispheres, 
basal ganglia, and commissural pathways. Clinical presentation most frequently occurs in 
the fifth or sixth decade of life with focal neurologic signs or seizures. [NIH] 
Glomerulus: A tiny set of looping blood vessels in the nephron where blood is filtered in the 
kidney. [NIH] 
Glucocorticoid: A compound that belongs to the family of compounds called corticosteroids 
(steroids). Glucocorticoids affect metabolism and have anti-inflammatory and 
immunosuppressive effects. They may be naturally produced (hormones) or synthetic 
(drugs). [NIH] 
Glycine: A non-essential amino acid. It is found primarily in gelatin and silk fibroin and 
used therapeutically as a nutrient. It is also a fast inhibitory neurotransmitter. [NIH] 
Glycoprotein: A protein that has sugar molecules attached to it. [NIH] 

 
 
 



Coronavirus 156 

Glycosidic: Formed by elimination of water between the anomeric hydroxyl of one sugar 
and a hydroxyl of another sugar molecule. [NIH] 
Glycosylation: The chemical or biochemical addition of carbohydrate or glycosyl groups to 
other chemicals, especially peptides or proteins. Glycosyl transferases are used in this 
biochemical reaction. [NIH] 
Goblet Cells: Cells of the epithelial lining that produce and secrete mucins. [NIH] 
Governing Board: The group in which legal authority is vested for the control of health-
related institutions and organizations. [NIH] 
Gp120: 120-kD HIV envelope glycoprotein which is involved in the binding of the virus to 
its membrane receptor, the CD4 molecule, found on the surface of certain cells in the body. 
[NIH] 
Granulocytes: Leukocytes with abundant granules in the cytoplasm. They are divided into 
three groups: neutrophils, eosinophils, and basophils. [NIH] 
Guanylate Cyclase: An enzyme that catalyzes the conversion of GTP to 3',5'-cyclic GMP and 
pyrophosphate. It also acts on ITP and dGTP. (From Enzyme Nomenclature, 1992) EC 
4.6.1.2. [NIH] 
Hantavirus: A genus of the family Bunyaviridae causing Hantavirus infections, first 
identified during the Korean war. Infection is found primarily in rodents and humans. 
Transmission does not appear to involve arthropods. The genus has one recognized group 
(Hantaan group) consisting of several species including Dobrava-Belgrade virus, Seoul 
virus, Prospect Hill virus, Puumala virus, Thottapalayam virus, and Hantaan virus, the type 
species. [NIH] 
Haploid: An organism with one basic chromosome set, symbolized by n; the normal 
condition of gametes in diploids. [NIH] 
Headache: Pain in the cranial region that may occur as an isolated and benign symptom or 
as a manifestation of a wide variety of conditions including subarachnoid hemorrhage; 
craniocerebral trauma; central nervous system infections; intracranial hypertension; and 
other disorders. In general, recurrent headaches that are not associated with a primary 
disease process are referred to as headache disorders (e.g., migraine). [NIH] 
Health Care Costs: The actual costs of providing services related to the delivery of health 
care, including the costs of procedures, therapies, and medications. It is differentiated from 
health expenditures, which refers to the amount of money paid for the services, and from 
fees, which refers to the amount charged, regardless of cost. [NIH] 
Health Expenditures: The amounts spent by individuals, groups, nations, or private or 
public organizations for total health care and/or its various components. These amounts 
may or may not be equivalent to the actual costs (health care costs) and may or may not be 
shared among the patient, insurers, and/or employers. [NIH] 
Heart Arrest: Sudden and usually momentary cessation of the heart beat. This sudden 
cessation may, but not usually, lead to death, sudden, cardiac. [NIH] 
Hemoglobin: One of the fractions of glycosylated hemoglobin A1c. Glycosylated 
hemoglobin is formed when linkages of glucose and related monosaccharides bind to 
hemoglobin A and its concentration represents the average blood glucose level over the 
previous several weeks. HbA1c levels are used as a measure of long-term control of plasma 
glucose (normal, 4 to 6 percent). In controlled diabetes mellitus, the concentration of 
glycosylated hemoglobin A is within the normal range, but in uncontrolled cases the level 
may be 3 to 4 times the normal conentration.  Generally, complications are substantially 
lower among patients with Hb levels of 7 percent or less than in patients with HbA1c levels 
of 9 percent or more. [NIH] 
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Hemoglobinopathies: A group of inherited disorders characterized by structural alterations 
within the hemoglobin molecule. [NIH] 
Hepatitis: Inflammation of the liver and liver disease involving degenerative or necrotic 
alterations of hepatocytes. [NIH] 
Hepatitis C: A form of hepatitis, similar to type B post-transfusion hepatitis, but caused by a 
virus which is serologically distinct from the agents of hepatitis A, B, and E, and which may 
persist in the blood of chronic asymptomatic carriers. Hepatitis C is parenterally transmitted 
and associated with transfusions and drug abuse. [NIH] 
Hepatitis Viruses: Any of the viruses that cause inflammation of the liver. They include 
both DNA and RNA viruses as well viruses from humans and animals. [NIH] 
Hepatocytes: The main structural component of the liver. They are specialized epithelial 
cells that are organized into interconnected plates called lobules. [NIH] 
Hepatoma: A liver tumor. [NIH] 
Heredity: 1. The genetic transmission of a particular quality or trait from parent to offspring. 
2. The genetic constitution of an individual. [EU] 
Heterogeneity: The property of one or more samples or populations which implies that they 
are not identical in respect of some or all of their parameters, e. g. heterogeneity of variance. 
[NIH] 
Histology: The study of tissues and cells under a microscope. [NIH] 
Homologous: Corresponding in structure, position, origin, etc., as (a) the feathers of a bird 
and the scales of a fish, (b) antigen and its specific antibody, (c) allelic chromosomes. [EU] 
Homotypic: Adhesion between neutrophils. [NIH] 
Hormonal: Pertaining to or of the nature of a hormone. [EU] 
Hormone: A substance in the body that regulates certain organs. Hormones such as gastrin 
help in breaking down food. Some hormones come from cells in the stomach and small 
intestine. [NIH] 
Horseradish Peroxidase: An enzyme isolated from horseradish which is able to act as an 
antigen. It is frequently used as a histochemical tracer for light and electron microscopy. Its 
antigenicity has permitted its use as a combined antigen and marker in experimental 
immunology. [NIH] 
Host-cell: A cell whose metabolism is used for the growth and reproduction of a virus. [NIH] 
Humoral: Of, relating to, proceeding from, or involving a bodily humour - now often used 
of endocrine factors as opposed to neural or somatic. [EU] 
Humour: 1. A normal functioning fluid or semifluid of the body (as the blood, lymph or 
bile) especially of vertebrates. 2. A secretion that is itself an excitant of activity (as certain 
hormones). [EU] 
Hybrid: Cross fertilization between two varieties or, more usually, two species of vines, see 
also crossing. [NIH] 
Hybridization: The genetic process of crossbreeding to produce a hybrid. Hybrid nucleic 
acids can be formed by nucleic acid hybridization of DNA and RNA molecules. Protein 
hybridization allows for hybrid proteins to be formed from polypeptide chains. [NIH] 
Hydrogen: The first chemical element in the periodic table. It has the atomic symbol H, 
atomic number 1, and atomic weight 1. It exists, under normal conditions, as a colorless, 
odorless, tasteless, diatomic gas. Hydrogen ions are protons. Besides the common H1 
isotope, hydrogen exists as the stable isotope deuterium and the unstable, radioactive 
isotope tritium. [NIH] 
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Hydrogen Bonding: A low-energy attractive force between hydrogen and another element. 
It plays a major role in determining the properties of water, proteins, and other compounds. 
[NIH] 
Hydrolysis: The process of cleaving a chemical compound by the addition of a molecule of 
water. [NIH] 
Hydrophobic: Not readily absorbing water, or being adversely affected by water, as a 
hydrophobic colloid. [EU] 
Ileostomy: Surgical creation of an external opening into the ileum for fecal diversion or 
drainage. Loop or tube procedures are most often employed. [NIH] 
Immune response: The activity of the immune system against foreign substances (antigens). 
[NIH] 
Immune Sera: Serum that contains antibodies. It is obtained from an animal that has been 
immunized either by antigen injection or infection with microorganisms containing the 
antigen. [NIH] 
Immune system: The organs, cells, and molecules responsible for the recognition and 
disposal of foreign ("non-self") material which enters the body. [NIH] 
Immunity: Nonsusceptibility to the invasive or pathogenic effects of foreign 
microorganisms or to the toxic effect of antigenic substances. [NIH] 
Immunization: Deliberate stimulation of the host's immune response. Active immunization 
involves administration of antigens or immunologic adjuvants. Passive immunization 
involves administration of immune sera or lymphocytes or their extracts (e.g., transfer 
factor, immune RNA) or transplantation of immunocompetent cell producing tissue 
(thymus or bone marrow). [NIH] 
Immunoassay: Immunochemical assay or detection of a substance by serologic or 
immunologic methods. Usually the substance being studied serves as antigen both in 
antibody production and in measurement of antibody by the test substance. [NIH] 
Immunocompromised: Having a weakened immune system caused by certain diseases or 
treatments. [NIH] 
Immunodeficiency: The decreased ability of the body to fight infection and disease. [NIH] 
Immunodiffusion: Technique involving the diffusion of antigen or antibody through a 
semisolid medium, usually agar or agarose gel, with the result being a precipitin reaction. 
[NIH] 
Immunofluorescence: A technique for identifying molecules present on the surfaces of cells 
or in tissues using a highly fluorescent substance coupled to a specific antibody. [NIH] 
Immunogenic: Producing immunity; evoking an immune response. [EU] 
Immunohistochemistry: Histochemical localization of immunoreactive substances using 
labeled antibodies as reagents. [NIH] 
Immunologic: The ability of the antibody-forming system to recall a previous experience 
with an antigen and to respond to a second exposure with the prompt production of large 
amounts of antibody. [NIH] 
Immunology: The study of the body's immune system. [NIH] 
Immunotherapy: Manipulation of the host's immune system in treatment of disease. It 
includes both active and passive immunization as well as immunosuppressive therapy to 
prevent graft rejection. [NIH] 
Immunotoxins: Semisynthetic conjugates of various toxic molecules, including radioactive 
isotopes and bacterial or plant toxins, with specific immune substances such as 
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immunoglobulins, monoclonal antibodies, and antigens. The antitumor or antiviral immune 
substance carries the toxin to the tumor or infected cell where the toxin exerts its poisonous 
effect. [NIH] 
Implant radiation: A procedure in which radioactive material sealed in needles, seeds, 
wires, or catheters is placed directly into or near the tumor. Also called [NIH] 
In situ: In the natural or normal place; confined to the site of origin without invasion of 
neighbouring tissues. [EU] 
In Situ Hybridization: A technique that localizes specific nucleic acid sequences within 
intact chromosomes, eukaryotic cells, or bacterial cells through the use of specific nucleic 
acid-labeled probes. [NIH] 
In vitro: In the laboratory (outside the body). The opposite of in vivo (in the body). [NIH] 
In vivo: In the body. The opposite of in vitro (outside the body or in the laboratory). [NIH] 
Incompetence: Physical or mental inadequacy or insufficiency. [EU] 
Incubation: The development of an infectious disease from the entrance of the pathogen to 
the appearance of clinical symptoms. [EU] 
Incubation period: The period of time likely to elapse between exposure to the agent of the 
disease and the onset of clinical symptoms. [NIH] 
Induction: The act or process of inducing or causing to occur, especially the production of a 
specific morphogenetic effect in the developing embryo through the influence of evocators 
or organizers, or the production of anaesthesia or unconsciousness by use of appropriate 
agents. [EU] 
Infant, Newborn: An infant during the first month after birth. [NIH] 
Infection: 1. Invasion and multiplication of microorganisms in body tissues, which may be 
clinically unapparent or result in local cellular injury due to competitive metabolism, toxins, 
intracellular replication, or antigen-antibody response. The infection may remain localized, 
subclinical, and temporary if the body's defensive mechanisms are effective. A local 
infection may persist and spread by extension to become an acute, subacute, or chronic 
clinical infection or disease state. A local infection may also become systemic when the 
microorganisms gain access to the lymphatic or vascular system. 2. An infectious disease. 
[EU] 
Infiltration: The diffusion or accumulation in a tissue or cells of substances not normal to it 
or in amounts of the normal. Also, the material so accumulated. [EU] 
Inflammation: A pathological process characterized by injury or destruction of tissues 
caused by a variety of cytologic and chemical reactions. It is usually manifested by typical 
signs of pain, heat, redness, swelling, and loss of function. [NIH] 
Influenza: An acute viral infection involving the respiratory tract. It is marked by 
inflammation of the nasal mucosa, the pharynx, and conjunctiva, and by headache and 
severe, often generalized, myalgia. [NIH] 
Infusion: A method of putting fluids, including drugs, into the bloodstream. Also called 
intravenous infusion. [NIH] 
Initiation: Mutation induced by a chemical reactive substance causing cell changes; being a 
step in a carcinogenic process. [NIH] 
Initiator: A chemically reactive substance which may cause cell changes if ingested, inhaled 
or absorbed into the body; the substance may thus initiate a carcinogenic process. [NIH] 
Insight: The capacity to understand one's own motives, to be aware of one's own 
psychodynamics, to appreciate the meaning of symbolic behavior. [NIH] 
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Insulator: Material covering the metal conductor of the lead. It is usually polyurethane or 
silicone. [NIH] 
Intensive Care: Advanced and highly specialized care provided to medical or surgical 
patients whose conditions are life-threatening and require comprehensive care and constant 
monitoring. It is usually administered in specially equipped units of a health care facility. 
[NIH] 
Interferon: A biological response modifier (a substance that can improve the body's natural 
response to disease). Interferons interfere with the division of cancer cells and can slow 
tumor growth. There are several types of interferons, including interferon-alpha, -beta, and -
gamma. These substances are normally produced by the body. They are also made in the 
laboratory for use in treating cancer and other diseases. [NIH] 
Interferon-alpha: One of the type I interferons produced by peripheral blood leukocytes or 
lymphoblastoid cells when exposed to live or inactivated virus, double-stranded RNA, or 
bacterial products. It is the major interferon produced by virus-induced leukocyte cultures 
and, in addition to its pronounced antiviral activity, it causes activation of NK cells. [NIH] 
Interleukin-2: Chemical mediator produced by activated T lymphocytes and which 
regulates the proliferation of T cells, as well as playing a role in the regulation of NK cell 
activity. [NIH] 
Internal radiation: A procedure in which radioactive material sealed in needles, seeds, 
wires, or catheters is placed directly into or near the tumor. Also called brachytherapy, 
implant radiation, or interstitial radiation therapy. [NIH] 
Interstitial: Pertaining to or situated between parts or in the interspaces of a tissue. [EU] 
Intestinal: Having to do with the intestines. [NIH] 
Intestinal Mucosa: The surface lining of the intestines where the cells absorb nutrients. [NIH] 
Intestine: A long, tube-shaped organ in the abdomen that completes the process of 
digestion. There is both a large intestine and a small intestine. Also called the bowel. [NIH] 
Intracellular: Inside a cell. [NIH] 
Intracellular Membranes: Membranes of subcellular structures. [NIH] 
Intraepithelial: Within the layer of cells that form the surface or lining of an organ. [NIH] 
Intramuscular: IM. Within or into muscle. [NIH] 
Intramuscular injection: IM. Injection into a muscle. [NIH] 
Intravascular: Within a vessel or vessels. [EU] 
Invasive: 1. Having the quality of invasiveness. 2. Involving puncture or incision of the skin 
or insertion of an instrument or foreign material into the body; said of diagnostic techniques. 
[EU] 
Ion Channels: Gated, ion-selective glycoproteins that traverse membranes. The stimulus for 
channel gating can be a membrane potential, drug, transmitter, cytoplasmic messenger, or a 
mechanical deformation. Ion channels which are integral parts of ionotropic 
neurotransmitter receptors are not included. [NIH] 
Ions: An atom or group of atoms that have a positive or negative electric charge due to a 
gain (negative charge) or loss (positive charge) of one or more electrons. Atoms with a 
positive charge are known as cations; those with a negative charge are anions. [NIH] 
Irradiation: The use of high-energy radiation from x-rays, neutrons, and other sources to kill 
cancer cells and shrink tumors. Radiation may come from a machine outside the body 
(external-beam radiation therapy) or from materials called radioisotopes. Radioisotopes 
produce radiation and can be placed in or near the tumor or in the area near cancer cells. 
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This type of radiation treatment is called internal radiation therapy, implant radiation, 
interstitial radiation, or brachytherapy. Systemic radiation therapy uses a radioactive 
substance, such as a radiolabeled monoclonal antibody, that circulates throughout the body. 
Irradiation is also called radiation therapy, radiotherapy, and x-ray therapy. [NIH] 
Irritants: Drugs that act locally on cutaneous or mucosal surfaces to produce inflammation; 
those that cause redness due to hyperemia are rubefacients; those that raise blisters are 
vesicants and those that penetrate sebaceous glands and cause abscesses are pustulants; tear 
gases and mustard gases are also irritants. [NIH] 
Kb: A measure of the length of DNA fragments, 1 Kb = 1000 base pairs. The largest DNA 
fragments are up to 50 kilobases long. [NIH] 
Kinetics: The study of rate dynamics in chemical or physical systems. [NIH] 
Labile: 1. Gliding; moving from point to point over the surface; unstable; fluctuating. 2. 
Chemically unstable. [EU] 
Large Intestine: The part of the intestine that goes from the cecum to the rectum. The large 
intestine absorbs water from stool and changes it from a liquid to a solid form. The large 
intestine is 5 feet long and includes the appendix, cecum, colon, and rectum. Also called 
colon. [NIH] 
Lectin: A complex molecule that has both protein and sugars. Lectins are able to bind to the 
outside of a cell and cause biochemical changes in it. Lectins are made by both animals and 
plants. [NIH] 
Lesion: An area of abnormal tissue change. [NIH] 
Lethal: Deadly, fatal. [EU] 
Lethargy: Abnormal drowsiness or stupor; a condition of indifference. [EU] 
Leukemia: Cancer of blood-forming tissue. [NIH] 
Lipid: Fat. [NIH] 
Lipopolysaccharide: Substance consisting of polysaccaride and lipid. [NIH] 
Lipoprotein: Any of the lipid-protein complexes in which lipids are transported in the 
blood; lipoprotein particles consist of a spherical hydrophobic core of triglycerides or 
cholesterol esters surrounded by an amphipathic monolayer of phospholipids, cholesterol, 
and apolipoproteins; the four principal classes are high-density, low-density, and very-low-
density lipoproteins and chylomicrons. [EU] 
Liver: A large, glandular organ located in the upper abdomen. The liver cleanses the blood 
and aids in digestion by secreting bile. [NIH] 
Localization: The process of determining or marking the location or site of a lesion or 
disease. May also refer to the process of keeping a lesion or disease in a specific location or 
site. [NIH] 
Localized: Cancer which has not metastasized yet. [NIH] 
Locomotion: Movement or the ability to move from one place or another. It can refer to 
humans, vertebrate or invertebrate animals, and microorganisms. [NIH] 
Loop: A wire usually of platinum bent at one end into a small loop (usually 4 mm inside 
diameter) and used in transferring microorganisms. [NIH] 
Low-density lipoprotein: Lipoprotein that contains most of the cholesterol in the blood.  
LDL carries cholesterol to the tissues of the body, including the arteries. A high level of LDL 
increases the risk of heart disease. LDL typically contains 60 to 70 percent of the total serum 
cholesterol and both are directly correlated with CHD risk. [NIH] 
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Lymph: The almost colorless fluid that travels through the lymphatic system and carries 
cells that help fight infection and disease. [NIH] 
Lymph node: A rounded mass of lymphatic tissue that is surrounded by a capsule of 
connective tissue. Also known as a lymph gland. Lymph nodes are spread out along 
lymphatic vessels and contain many lymphocytes, which filter the lymphatic fluid (lymph). 
[NIH] 
Lymphadenopathy: Disease or swelling of the lymph nodes. [NIH] 
Lymphatic: The tissues and organs, including the bone marrow, spleen, thymus, and lymph 
nodes, that produce and store cells that fight infection and disease. [NIH] 
Lymphatic system: The tissues and organs that produce, store, and carry white blood cells 
that fight infection and other diseases. This system includes the bone marrow, spleen, 
thymus, lymph nodes and a network of thin tubes that carry lymph and white blood cells. 
These tubes branch, like blood vessels, into all the tissues of the body. [NIH] 
Lymphocytes: White blood cells formed in the body's lymphoid tissue. The nucleus is round 
or ovoid with coarse, irregularly clumped chromatin while the cytoplasm is typically pale 
blue with azurophilic (if any) granules. Most lymphocytes can be classified as either T or B 
(with subpopulations of each); those with characteristics of neither major class are called 
null cells. [NIH] 
Lymphoid: Referring to lymphocytes, a type of white blood cell. Also refers to tissue in 
which lymphocytes develop. [NIH] 
Lymphopenia: Reduction in the number of lymphocytes. [NIH] 
Lysine: An essential amino acid. It is often added to animal feed. [NIH] 
Lytic: 1. Pertaining to lysis or to a lysin. 2. Producing lysis. [EU] 
Macrophage: A type of white blood cell that surrounds and kills microorganisms, removes 
dead cells, and stimulates the action of other immune system cells. [NIH] 
Major Histocompatibility Complex: The genetic region which contains the loci of genes 
which determine the structure of the serologically defined (SD) and lymphocyte-defined 
(LD) transplantation antigens, genes which control the structure of the immune response-
associated (Ia) antigens, the immune response (Ir) genes which control the ability of an 
animal to respond immunologically to antigenic stimuli, and genes which determine the 
structure and/or level of the first four components of complement. [NIH] 
Malabsorption: Impaired intestinal absorption of nutrients. [EU] 
Malignancy: A cancerous tumor that can invade and destroy nearby tissue and spread to 
other parts of the body. [NIH] 
Malignant: Cancerous; a growth with a tendency to invade and destroy nearby tissue and 
spread to other parts of the body. [NIH] 
Malignant tumor: A tumor capable of metastasizing. [NIH] 
Mediate: Indirect; accomplished by the aid of an intervening medium. [EU] 
Mediator: An object or substance by which something is mediated, such as (1) a structure of 
the nervous system that transmits impulses eliciting a specific response; (2) a chemical 
substance (transmitter substance) that induces activity in an excitable tissue, such as nerve 
or muscle; or (3) a substance released from cells as the result of the interaction of antigen 
with antibody or by the action of antigen with a sensitized lymphocyte. [EU] 
MEDLINE: An online database of MEDLARS, the computerized bibliographic Medical 
Literature Analysis and Retrieval System of the National Library of Medicine. [NIH] 
Meiosis: A special method of cell division, occurring in maturation of the germ cells, by 
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means of which each daughter nucleus receives half the number of chromosomes 
characteristic of the somatic cells of the species. [NIH] 
Melanin: The substance that gives the skin its color. [NIH] 
Membrane: A very thin layer of tissue that covers a surface. [NIH] 
Membrane Fusion: The adherence of cell membranes, intracellular membranes, or artifical 
membrane models of either to each other or to viruses, parasites, or interstitial particles 
through a variety of chemical and physical processes. [NIH] 
Membrane Proteins: Proteins which are found in membranes including cellular and 
intracellular membranes. They consist of two types, peripheral and integral proteins. They 
include most membrane-associated enzymes, antigenic proteins, transport proteins, and 
drug, hormone, and lectin receptors. [NIH] 
Memory: Complex mental function having four distinct phases: (1) memorizing or learning, 
(2) retention, (3) recall, and (4) recognition. Clinically, it is usually subdivided into 
immediate, recent, and remote memory. [NIH] 
Meningeal: Refers to the meninges, the tissue covering the brain and spinal cord. [NIH] 
Meninges: The three membranes that cover and protect the brain and spinal cord. [NIH] 
Mental: Pertaining to the mind; psychic. 2. (L. mentum chin) pertaining to the chin. [EU] 
Mental Health: The state wherein the person is well adjusted. [NIH] 
Microbe: An organism which cannot be observed with the naked eye; e. g. unicellular 
animals, lower algae, lower fungi, bacteria. [NIH] 
Microbiology: The study of microorganisms such as fungi, bacteria, algae, archaea, and 
viruses. [NIH] 
Microglia: The third type of glial cell, along with astrocytes and oligodendrocytes (which 
together form the macroglia). Microglia vary in appearance depending on developmental 
stage, functional state, and anatomical location; subtype terms include ramified, 
perivascular, ameboid, resting, and activated. Microglia clearly are capable of phagocytosis 
and play an important role in a wide spectrum of neuropathologies. They have also been 
suggested to act in several other roles including in secretion (e.g., of cytokines and neural 
growth factors), in immunological processing (e.g., antigen presentation), and in central 
nervous system development and remodeling. [NIH] 
Microorganism: An organism that can be seen only through a microscope. Microorganisms 
include bacteria, protozoa, algae, and fungi. Although viruses are not considered living 
organisms, they are sometimes classified as microorganisms. [NIH] 
Microscopy: The application of microscope magnification to the study of materials that 
cannot be properly seen by the unaided eye. [NIH] 
Migration: The systematic movement of genes between populations of the same species, 
geographic race, or variety. [NIH] 
Mineralocorticoids: A group of corticosteroids primarily associated with the regulation of 
water and electrolyte balance. This is accomplished through the effect on ion transport in 
renal tubules, resulting in retention of sodium and loss of potassium. Mineralocorticoid 
secretion is itself regulated by plasma volume, serum potassium, and angiotensin II. [NIH] 
Mitosis: A method of indirect cell division by means of which the two daughter nuclei 
normally receive identical complements of the number of chromosomes of the somatic cells 
of the species. [NIH] 
Modeling: A treatment procedure whereby the therapist presents the target behavior which 
the learner is to imitate and make part of his repertoire. [NIH] 
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Modification: A change in an organism, or in a process in an organism, that is acquired 
from its own activity or environment. [NIH] 
Molecular: Of, pertaining to, or composed of molecules : a very small mass of matter. [EU] 
Molecule: A chemical made up of two or more atoms. The atoms in a molecule can be the 
same (an oxygen molecule has two oxygen atoms) or different (a water molecule has two 
hydrogen atoms and one oxygen atom). Biological molecules, such as proteins and DNA, 
can be made up of many thousands of atoms. [NIH] 
Monitor: An apparatus which automatically records such physiological signs as respiration, 
pulse, and blood pressure in an anesthetized patient or one undergoing surgical or other 
procedures. [NIH] 
Monoclonal: An antibody produced by culturing a single type of cell. It therefore consists of 
a single species of immunoglobulin molecules. [NIH] 
Monoclonal antibodies: Laboratory-produced substances that can locate and bind to cancer 
cells wherever they are in the body. Many monoclonal antibodies are used in cancer 
detection or therapy; each one recognizes a different protein on certain cancer cells. 
Monoclonal antibodies can be used alone, or they can be used to deliver drugs, toxins, or 
radioactive material directly to a tumor. [NIH] 
Monocyte: A type of white blood cell. [NIH] 
Mononuclear: A cell with one nucleus. [NIH] 
Morphological: Relating to the configuration or the structure of live organs. [NIH] 
Mucins: A secretion containing mucopolysaccharides and protein that is the chief 
constituent of mucus. [NIH] 
Mucosa: A mucous membrane, or tunica mucosa. [EU] 
Mucus: The viscous secretion of mucous membranes. It contains mucin, white blood cells, 
water, inorganic salts, and exfoliated cells. [NIH] 
Multiple sclerosis: A disorder of the central nervous system marked by weakness, 
numbness, a loss of muscle coordination, and problems with vision, speech, and bladder 
control. Multiple sclerosis is thought to be an autoimmune disease in which the body's 
immune system destroys myelin. Myelin is a substance that contains both protein and fat 
(lipid) and serves as a nerve insulator and helps in the transmission of nerve signals. [NIH] 
Multivalent: Pertaining to a group of 5 or more homologous or partly homologous 
chromosomes during the zygotene stage of prophase to first metaphasis in meiosis. [NIH] 
Mutagenesis: Process of generating genetic mutations. It may occur spontaneously or be 
induced by mutagens. [NIH] 
Mutagens: Chemical agents that increase the rate of genetic mutation by interfering with the 
function of nucleic acids. A clastogen is a specific mutagen that causes breaks in 
chromosomes. [NIH] 
Myalgia: Pain in a muscle or muscles. [EU] 
Myelin: The fatty substance that covers and protects nerves. [NIH] 
Myelin Sheath: The lipid-rich sheath investing many axons in both the central and 
peripheral nervous systems. The myelin sheath is an electrical insulator and allows faster 
and more energetically efficient conduction of impulses. The sheath is formed by the cell 
membranes of glial cells (Schwann cells in the peripheral and oligodendroglia in the central 
nervous system). Deterioration of the sheath in demyelinating diseases is a serious clinical 
problem. [NIH] 
Nasal Mucosa: The mucous membrane lining the nasal cavity. [NIH] 
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Nasopharynx: The nasal part of the pharynx, lying above the level of the soft palate. [NIH] 
Nausea: An unpleasant sensation in the stomach usually accompanied by the urge to vomit. 
Common causes are early pregnancy, sea and motion sickness, emotional stress, intense 
pain, food poisoning, and various enteroviruses. [NIH] 
NCI: National Cancer Institute. NCI, part of the National Institutes of Health of the United 
States Department of Health and Human Services, is the federal government's principal 
agency for cancer research. NCI conducts, coordinates, and funds cancer research, training, 
health information dissemination, and other programs with respect to the cause, diagnosis, 
prevention, and treatment of cancer. Access the NCI Web site at http://cancer.gov. [NIH] 
Necrosis: A pathological process caused by the progressive degradative action of enzymes 
that is generally associated with severe cellular trauma. It is characterized by mitochondrial 
swelling, nuclear flocculation, uncontrolled cell lysis, and ultimately cell death. [NIH] 
Necrotizing Enterocolitis: A condition in which part of the tissue in the intestines is 
destroyed. Occurs mainly in under-weight newborn babies. A temporary ileostomy may be 
necessary. [NIH] 
Neonatal: Pertaining to the first four weeks after birth. [EU] 
Neoplasms: New abnormal growth of tissue. Malignant neoplasms show a greater degree of 
anaplasia and have the properties of invasion and metastasis, compared to benign 
neoplasms. [NIH] 
Nephritis: Inflammation of the kidney; a focal or diffuse proliferative or destructive process 
which may involve the glomerulus, tubule, or interstitial renal tissue. [EU] 
Nephropathy: Disease of the kidneys. [EU] 
Nervous System: The entire nerve apparatus composed of the brain, spinal cord, nerves and 
ganglia. [NIH] 
Neural: 1. Pertaining to a nerve or to the nerves. 2. Situated in the region of the spinal axis, 
as the neutral arch. [EU] 
Neurodegenerative Diseases: Hereditary and sporadic conditions which are characterized 
by progressive nervous system dysfunction. These disorders are often associated with 
atrophy of the affected central or peripheral nervous system structures. [NIH] 
Neurologic: Having to do with nerves or the nervous system. [NIH] 
Neuronal: Pertaining to a neuron or neurons (= conducting cells of the nervous system). [EU] 
Neurons: The basic cellular units of nervous tissue. Each neuron consists of a body, an axon, 
and dendrites. Their purpose is to receive, conduct, and transmit impulses in the nervous 
system. [NIH] 
Neurotransmitter: Any of a group of substances that are released on excitation from the 
axon terminal of a presynaptic neuron of the central or peripheral nervous system and travel 
across the synaptic cleft to either excite or inhibit the target cell. Among the many 
substances that have the properties of a neurotransmitter are acetylcholine, norepinephrine, 
epinephrine, dopamine, glycine, y-aminobutyrate, glutamic acid, substance P, enkephalins, 
endorphins, and serotonin. [EU] 
Neutralization: An act or process of neutralizing. [EU] 
Neutrons: Electrically neutral elementary particles found in all atomic nuclei except light 
hydrogen; the mass is equal to that of the proton and electron combined and they are 
unstable when isolated from the nucleus, undergoing beta decay. Slow, thermal, epithermal, 
and fast neutrons refer to the energy levels with which the neutrons are ejected from heavier 
nuclei during their decay. [NIH] 
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Neutrophils: Granular leukocytes having a nucleus with three to five lobes connected by 
slender threads of chromatin, and cytoplasm containing fine inconspicuous granules and 
stainable by neutral dyes. [NIH] 
Nitric Oxide: A free radical gas produced endogenously by a variety of mammalian cells. It 
is synthesized from arginine by a complex reaction, catalyzed by nitric oxide synthase. 
Nitric oxide is endothelium-derived relaxing factor. It is released by the vascular 
endothelium and mediates the relaxation induced by some vasodilators such as 
acetylcholine and bradykinin. It also inhibits platelet aggregation, induces disaggregation of 
aggregated platelets, and inhibits platelet adhesion to the vascular endothelium. Nitric oxide 
activates cytosolic guanylate cyclase and thus elevates intracellular levels of cyclic GMP. 
[NIH] 
Nitrogen: An element with the atomic symbol N, atomic number 7, and atomic weight 14. 
Nitrogen exists as a diatomic gas and makes up about 78% of the earth's atmosphere by 
volume. It is a constituent of proteins and nucleic acids and found in all living cells. [NIH] 
Nosocomial: Pertaining to or originating in the hospital, said of an infection not present or 
incubating prior to admittance to the hospital, but generally occurring 72 hours after 
admittance; the term is usually used to refer to patient disease, but hospital personnel may 
also acquire nosocomial infection. [EU] 
Nuclear: A test of the structure, blood flow, and function of the kidneys. The doctor injects a 
mildly radioactive solution into an arm vein and uses x-rays to monitor its progress through 
the kidneys. [NIH] 
Nuclei: A body of specialized protoplasm found in nearly all cells and containing the 
chromosomes. [NIH] 
Nucleic acid: Either of two types of macromolecule (DNA or RNA) formed by 
polymerization of nucleotides. Nucleic acids are found in all living cells and contain the 
information (genetic code) for the transfer of genetic information from one generation to the 
next. [NIH] 
Nucleic Acid Hybridization: The process whereby two single-stranded polynucleotides 
form a double-stranded molecule, with hydrogen bonding between the complementary 
bases in the two strains. [NIH] 
Nucleocapsid: A protein-nucleic acid complex which forms part or all of a virion. It consists 
of a capsid plus enclosed nucleic acid. Depending on the virus, the nucleocapsid may 
correspond to a naked core or be surrounded by a membranous envelope. [NIH] 
Nucleocapsid Proteins: Viral proteins found in either the nucleocapsid or the viral core 
(viral core proteins). [NIH] 
Nucleus: A body of specialized protoplasm found in nearly all cells and containing the 
chromosomes. [NIH] 
Octamer: Eight molecules of histone. [NIH] 
Ocular: 1. Of, pertaining to, or affecting the eye. 2. Eyepiece. [EU] 
Ointments: Semisolid preparations used topically for protective emollient effects or as a 
vehicle for local administration of medications. Ointment bases are various mixtures of fats, 
waxes, animal and plant oils and solid and liquid hydrocarbons. [NIH] 
Oligodendroglia: A class of neuroglial (macroglial) cells in the central nervous system. 
Oligodendroglia may be called interfascicular, perivascular, or perineuronal satellite cells 
according to their location. The most important recognized function of these cells is the 
formation of the insulating myelin sheaths of axons in the central nervous system. [NIH] 
Oligosaccharides: Carbohydrates consisting of between two and ten monosaccharides 
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connected by either an alpha- or beta-glycosidic link. They are found throughout nature in 
both the free and bound form. [NIH] 
Open Reading Frames: Reading frames where successive nucleotide triplets can be read as 
codons specifying amino acids and where the sequence of these triplets is not interrupted by 
stop codons. [NIH] 
Ophthalmology: A surgical specialty concerned with the structure and function of the eye 
and the medical and surgical treatment of its defects and diseases. [NIH] 
Organ Culture: The growth in aseptic culture of plant organs such as roots or shoots, 
beginning with organ primordia or segments and maintaining the characteristics of the 
organ. [NIH] 
Otitis: Inflammation of the ear, which may be marked by pain, fever, abnormalities of 
hearing, hearing loss, tinnitus, and vertigo. [EU] 
Otitis Media: Inflammation of the middle ear. [NIH] 
Otitis Media with Effusion: Inflammation of the middle ear with a clear pale yellow-
colored transudate. [NIH] 
Ovary: Either of the paired glands in the female that produce the female germ cells and 
secrete some of the female sex hormones. [NIH] 
Paediatric: Of or relating to the care and medical treatment of children; belonging to or 
concerned with paediatrics. [EU] 
Palate: The structure that forms the roof of the mouth. It consists of the anterior hard palate 
and the posterior soft palate. [NIH] 
Palliative: 1. Affording relief, but not cure. 2. An alleviating medicine. [EU] 
Pancreas: A mixed exocrine and endocrine gland situated transversely across the posterior 
abdominal wall in the epigastric and hypochondriac regions. The endocrine portion is 
comprised of the Islets of Langerhans, while the exocrine portion is a compound acinar 
gland that secretes digestive enzymes. [NIH] 
Pancreatic: Having to do with the pancreas. [NIH] 
Pancreatic Juice: The fluid containing digestive enzymes secreted by the pancreas in 
response to food in the duodenum. [NIH] 
Paneth Cells: Epithelial cells found in the basal part of the intestinal glands (crypts of 
Lieberkuhn). Paneth cells synthesize and secrete lysozyme and cryptdins. [NIH] 
Papain: A proteolytic enzyme obtained from Carica papaya. It is also the name used for a 
purified mixture of papain and chymopapain that is used as a topical enzymatic debriding 
agent. EC 3.4.22.2. [NIH] 
Papillomavirus: A genus of Papovaviridae causing proliferation of the epithelium, which 
may lead to malignancy. A wide range of animals are infected including humans, 
chimpanzees, cattle, rabbits, dogs, and horses. [NIH] 
Paraffin: A mixture of solid hydrocarbons obtained from petroleum. It has a wide range of 
uses including as a stiffening agent in ointments, as a lubricant, and as a topical anti-
inflammatory. It is also commonly used as an embedding material in histology. [NIH] 
Paralysis: Loss of ability to move all or part of the body. [NIH] 
Parasitic: Having to do with or being a parasite. A parasite is an animal or a plant that lives 
on or in an organism of another species and gets at least some of its nutrients from it. [NIH] 
Particle: A tiny mass of material. [EU] 
Pathogen: Any disease-producing microorganism. [EU] 

 
 
 



Coronavirus 168 

Pathologic: 1. Indicative of or caused by a morbid condition. 2. Pertaining to pathology (= 
branch of medicine that treats the essential nature of the disease, especially the structural 
and functional changes in tissues and organs of the body caused by the disease). [EU] 
Pathologic Processes: The abnormal mechanisms and forms involved in the dysfunctions of 
tissues and organs. [NIH] 
Peptide: Any compound consisting of two or more amino acids, the building blocks of 
proteins. Peptides are combined to make proteins. [NIH] 
Peptide T: N-(N-(N(2)-(N-(N-(N-(N-D-Alanyl L-seryl)-L-threonyl)-L-threonyl) L-threonyl)-
L-asparaginyl)-L-tyrosyl) L-threonine. Octapeptide sharing sequence homology with HIV 
envelope protein gp120. It is potentially useful as antiviral agent in AIDS therapy. The core 
pentapeptide sequence, TTNYT, consisting of amino acids 4-8 in peptide T, is the HIV 
envelope sequence required for attachment to the CD4 receptor. [NIH] 
Peripheral blood: Blood circulating throughout the body. [NIH] 
Peripheral Nervous System: The nervous system outside of the brain and spinal cord. The 
peripheral nervous system has autonomic and somatic divisions. The autonomic nervous 
system includes the enteric, parasympathetic, and sympathetic subdivisions. The somatic 
nervous system includes the cranial and spinal nerves and their ganglia and the peripheral 
sensory receptors. [NIH] 
Peritoneal: Having to do with the peritoneum (the tissue that lines the abdominal wall and 
covers most of the organs in the abdomen). [NIH] 
Peritoneum: Endothelial lining of the abdominal cavity, the parietal peritoneum covering 
the inside of the abdominal wall and the visceral peritoneum covering the bowel, the 
mesentery, and certain of the organs. The portion that covers the bowel becomes the serosal 
layer of the bowel wall. [NIH] 
Peritonitis: Inflammation of the peritoneum; a condition marked by exudations in the 
peritoneum of serum, fibrin, cells, and pus. It is attended by abdominal pain and tenderness, 
constipation, vomiting, and moderate fever. [EU] 
Perivascular: Situated around a vessel. [EU] 
Petroleum: Naturally occurring complex liquid hydrocarbons which, after distillation, yield 
combustible fuels, petrochemicals, and lubricants. [NIH] 
Phallic: Pertaining to the phallus, or penis. [EU] 
Pharmaceutical Preparations: Drugs intended for human or veterinary use, presented in 
their finished dosage form. Included here are materials used in the preparation and/or 
formulation of the finished dosage form. [NIH] 
Pharmacokinetics: Dynamic and kinetic mechanisms of exogenous chemical and drug 
absorption, biotransformation, distribution, release, transport, uptake, and elimination as a 
function of dosage, and extent and rate of metabolic processes. It includes toxicokinetics, the 
pharmacokinetic mechanism of the toxic effects of a substance. [NIH] 
Pharmacologic: Pertaining to pharmacology or to the properties and reactions of drugs. [EU] 
Pharynx: The hollow tube about 5 inches long that starts behind the nose and ends at the top 
of the trachea (windpipe) and esophagus (the tube that goes to the stomach). [NIH] 
Phenotype: The outward appearance of the individual. It is the product of interactions 
between genes and between the genotype and the environment. This includes the killer 
phenotype, characteristic of yeasts. [NIH] 
Phenylalanine: An aromatic amino acid that is essential in the animal diet. It is a precursor 
of melanin, dopamine, noradrenalin, and thyroxine. [NIH] 
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Phospholipases: A class of enzymes that catalyze the hydrolysis of phosphoglycerides or 
glycerophosphatidates. EC 3.1.-. [NIH] 
Phospholipids: Lipids containing one or more phosphate groups, particularly those derived 
from either glycerol (phosphoglycerides; glycerophospholipids) or sphingosine 
(sphingolipids). They are polar lipids that are of great importance for the structure and 
function of cell membranes and are the most abundant of membrane lipids, although not 
stored in large amounts in the system. [NIH] 
Phosphorus: A non-metallic element that is found in the blood, muscles, nevers, bones, and 
teeth, and is a component of adenosine triphosphate (ATP; the primary energy source for 
the body's cells.) [NIH] 
Phosphorylated: Attached to a phosphate group. [NIH] 
Phosphorylation: The introduction of a phosphoryl group into a compound through the 
formation of an ester bond between the compound and a phosphorus moiety. [NIH] 
Photocoagulation: Using a special strong beam of light (laser) to seal off bleeding blood 
vessels such as in the eye. The laser can also burn away blood vessels that should not have 
grown in the eye. This is the main treatment for diabetic retinopathy. [NIH] 
Phylogeny: The relationships of groups of organisms as reflected by their evolutionary 
history. [NIH] 
Physiologic: Having to do with the functions of the body. When used in the phrase 
"physiologic age," it refers to an age assigned by general health, as opposed to calendar age. 
[NIH] 
Physiology: The science that deals with the life processes and functions of organismus, their 
cells, tissues, and organs. [NIH] 
Picornavirus: Any of a group of tiny RNA-containing viruses including the enteroviruses 
and rhinoviruses. [NIH] 
Pituitary Gland: A small, unpaired gland situated in the sella turcica tissue. It is connected 
to the hypothalamus by a short stalk. [NIH] 
Plants: Multicellular, eukaryotic life forms of the kingdom Plantae. They are characterized 
by a mainly photosynthetic mode of nutrition; essentially unlimited growth at localized 
regions of cell divisions (meristems); cellulose within cells providing rigidity; the absence of 
organs of locomotion; absense of nervous and sensory systems; and an alteration of haploid 
and diploid generations. [NIH] 
Plaque: A clear zone in a bacterial culture grown on an agar plate caused by localized 
destruction of bacterial cells by a bacteriophage. The concentration of infective virus in a 
fluid can be estimated by applying the fluid to a culture and counting the number of. [NIH] 
Plaque Assay: Method for measuring viral infectivity and multiplication in cultured cells. 
Clear lysed areas or plaques develop as the viral particles are released from the infected cells 
during incubation. With some viruses, the cells are killed by a cytopathic effect; with others, 
the infected cells are not killed but can be detected by their hemadsorptive ability. 
Sometimes the plaque cells contain viral antigens which can be measured by 
immunofluorescence. [NIH] 
Plasma: The clear, yellowish, fluid part of the blood that carries the blood cells. The proteins 
that form blood clots are in plasma. [NIH] 
Plasma cells: A type of white blood cell that produces antibodies. [NIH] 
Plasmid: An autonomously replicating, extra-chromosomal DNA molecule found in many 
bacteria. Plasmids are widely used as carriers of cloned genes. [NIH] 
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Platelet Activation: A series of progressive, overlapping events triggered by exposure of the 
platelets to subendothelial tissue. These events include shape change, adhesiveness, 
aggregation, and release reactions. When carried through to completion, these events lead to 
the formation of a stable hemostatic plug. [NIH] 
Platelet Aggregation: The attachment of platelets to one another. This clumping together 
can be induced by a number of agents (e.g., thrombin, collagen) and is part of the 
mechanism leading to the formation of a thrombus. [NIH] 
Platelets: A type of blood cell that helps prevent bleeding by causing blood clots to form. 
Also called thrombocytes. [NIH] 
Pneumonia: Inflammation of the lungs. [NIH] 
Poisoning: A condition or physical state produced by the ingestion, injection or inhalation 
of, or exposure to a deleterious agent. [NIH] 
Polymerase: An enzyme which catalyses the synthesis of DNA using a single DNA strand 
as a template. The polymerase copies the template in the 5'-3'direction provided that 
sufficient quantities of free nucleotides, dATP and dTTP are present. [NIH] 
Polymerase Chain Reaction: In vitro method for producing large amounts of specific DNA 
or RNA fragments of defined length and sequence from small amounts of short 
oligonucleotide flanking sequences (primers). The essential steps include thermal 
denaturation of the double-stranded target molecules, annealing of the primers to their 
complementary sequences, and extension of the annealed primers by enzymatic synthesis 
with DNA polymerase. The reaction is efficient, specific, and extremely sensitive. Uses for 
the reaction include disease diagnosis, detection of difficult-to-isolate pathogens, mutation 
analysis, genetic testing, DNA sequencing, and analyzing evolutionary relationships. [NIH] 
Polymorphism: The occurrence together of two or more distinct forms in the same 
population. [NIH] 
Polypeptide: A peptide which on hydrolysis yields more than two amino acids; called 
tripeptides, tetrapeptides, etc. according to the number of amino acids contained. [EU] 
Polyproteins: Proteins which are synthesized as a single polymer and then cleaved into 
several distinct proteins. [NIH] 
Polysaccharide: A type of carbohydrate. It contains sugar molecules that are linked together 
chemically. [NIH] 
Postsynaptic: Nerve potential generated by an inhibitory hyperpolarizing stimulation. [NIH] 
Potassium: An element that is in the alkali group of metals. It has an atomic symbol K, 
atomic number 19, and atomic weight 39.10. It is the chief cation in the intracellular fluid of 
muscle and other cells. Potassium ion is a strong electrolyte and it plays a significant role in 
the regulation of fluid volume and maintenance of the water-electrolyte balance. [NIH] 
Potentiation: An overall effect of two drugs taken together which is greater than the sum of 
the effects of each drug taken alone. [NIH] 
Practice Guidelines: Directions or principles presenting current or future rules of policy for 
the health care practitioner to assist him in patient care decisions regarding diagnosis, 
therapy, or related clinical circumstances. The guidelines may be developed by government 
agencies at any level, institutions, professional societies, governing boards, or by the 
convening of expert panels. The guidelines form a basis for the evaluation of all aspects of 
health care and delivery. [NIH] 
Precursor: Something that precedes. In biological processes, a substance from which 
another, usually more active or mature substance is formed. In clinical medicine, a sign or 
symptom that heralds another. [EU] 
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Prednisolone: A glucocorticoid with the general properties of the corticosteroids. It is the 
drug of choice for all conditions in which routine systemic corticosteroid therapy is 
indicated, except adrenal deficiency states. [NIH] 
Prednisone: A synthetic anti-inflammatory glucocorticoid derived from cortisone. It is 
biologically inert and converted to prednisolone in the liver. [NIH] 
Probe: An instrument used in exploring cavities, or in the detection and dilatation of 
strictures, or in demonstrating the potency of channels; an elongated instrument for 
exploring or sounding body cavities. [NIH] 
Progeny: The offspring produced in any generation. [NIH] 
Progression: Increase in the size of a tumor or spread of cancer in the body. [NIH] 
Progressive: Advancing; going forward; going from bad to worse; increasing in scope or 
severity. [EU] 
Promoter: A chemical substance that increases the activity of a carcinogenic process. [NIH] 
Prophase: The first phase of cell division, in which the chromosomes become visible, the 
nucleus starts to lose its identity, the spindle appears, and the centrioles migrate toward 
opposite poles. [NIH] 
Prophylaxis: An attempt to prevent disease. [NIH] 
Prospective study: An epidemiologic study in which a group of individuals (a cohort), all 
free of a particular disease and varying in their exposure to a possible risk factor, is followed 
over a specific amount of time to determine the incidence rates of the disease in the exposed 
and unexposed groups. [NIH] 
Protease: Proteinase (= any enzyme that catalyses the splitting of interior peptide bonds in a 
protein). [EU] 
Protein C: A vitamin-K dependent zymogen present in the blood, which, upon activation by 
thrombin and thrombomodulin exerts anticoagulant properties by inactivating factors Va 
and VIIIa at the rate-limiting steps of thrombin formation. [NIH] 
Protein S: The vitamin K-dependent cofactor of activated protein C. Together with protein 
C, it inhibits the action of factors VIIIa and Va. A deficiency in protein S can lead to 
recurrent venous and arterial thrombosis. [NIH] 
Proteins: Polymers of amino acids linked by peptide bonds. The specific sequence of amino 
acids determines the shape and function of the protein. [NIH] 
Proteolytic: 1. Pertaining to, characterized by, or promoting proteolysis. 2. An enzyme that 
promotes proteolysis (= the splitting of proteins by hydrolysis of the peptide bonds with 
formation of smaller polypeptides). [EU] 
Proteome: The protein complement of an organism coded for by its genome. [NIH] 
Protozoa: A subkingdom consisting of unicellular organisms that are the simplest in the 
animal kingdom. Most are free living. They range in size from submicroscopic to 
macroscopic. Protozoa are divided into seven phyla: Sarcomastigophora, 
Labyrinthomorpha, Apicomplexa, Microspora, Ascetospora, Myxozoa, and Ciliophora. [NIH] 
Proximal: Nearest; closer to any point of reference; opposed to distal. [EU] 
Psychiatry: The medical science that deals with the origin, diagnosis, prevention, and 
treatment of mental disorders. [NIH] 
Public Health: Branch of medicine concerned with the prevention and control of disease 
and disability, and the promotion of physical and mental health of the population on the 
international, national, state, or municipal level. [NIH] 
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Public Policy: A course or method of action selected, usually by a government, from among 
alternatives to guide and determine present and future decisions. [NIH] 
Publishing: "The business or profession of the commercial production and issuance of 
literature" (Webster's 3d). It includes the publisher, publication processes, editing and 
editors. Production may be by conventional printing methods or by electronic publishing. 
[NIH] 
Pulmonary: Relating to the lungs. [NIH] 
Pulse: The rhythmical expansion and contraction of an artery produced by waves of 
pressure caused by the ejection of blood from the left ventricle of the heart as it contracts. 
[NIH] 
Purifying: Respiratory equipment whose function is to remove contaminants from 
otherwise wholesome air. [NIH] 
Purines: A series of heterocyclic compounds that are variously substituted in nature and are 
known also as purine bases. They include adenine and guanine, constituents of nucleic 
acids, as well as many alkaloids such as caffeine and theophylline. Uric acid is the metabolic 
end product of purine metabolism. [NIH] 
Pyrimidines: A family of 6-membered heterocyclic compounds occurring in nature in a 
wide variety of forms. They include several nucleic acid constituents (cytosine, thymine, and 
uracil) and form the basic structure of the barbiturates. [NIH] 
Quality of Life: A generic concept reflecting concern with the modification and 
enhancement of life attributes, e.g., physical, political, moral and social environment. [NIH] 
Quaternary: 1. Fourth in order. 2. Containing four elements or groups. [EU] 
Race: A population within a species which exhibits general similarities within itself, but is 
both discontinuous and distinct from other populations of that species, though not 
sufficiently so as to achieve the status of a taxon. [NIH] 
Radiation: Emission or propagation of electromagnetic energy (waves/rays), or the 
waves/rays themselves; a stream of electromagnetic particles (electrons, neutrons, protons, 
alpha particles) or a mixture of these. The most common source is the sun. [NIH] 
Radiation therapy: The use of high-energy radiation from x-rays, gamma rays, neutrons, 
and other sources to kill cancer cells and shrink tumors. Radiation may come from a 
machine outside the body (external-beam radiation therapy), or it may come from 
radioactive material placed in the body in the area near cancer cells (internal radiation 
therapy, implant radiation, or brachytherapy). Systemic radiation therapy uses a radioactive 
substance, such as a radiolabeled monoclonal antibody, that circulates throughout the body. 
Also called radiotherapy. [NIH] 
Radioactive: Giving off radiation. [NIH] 
Radiolabeled: Any compound that has been joined with a radioactive substance. [NIH] 
Radiotherapy: The use of ionizing radiation to treat malignant neoplasms and other benign 
conditions. The most common forms of ionizing radiation used as therapy are x-rays, 
gamma rays, and electrons. A special form of radiotherapy, targeted radiotherapy, links a 
cytotoxic radionuclide to a molecule that targets the tumor. When this molecule is an 
antibody or other immunologic molecule, the technique is called radioimmunotherapy. [NIH] 
Randomized: Describes an experiment or clinical trial in which animal or human subjects 
are assigned by chance to separate groups that compare different treatments. [NIH] 
Receptor: A molecule inside or on the surface of a cell that binds to a specific substance and 
causes a specific physiologic effect in the cell. [NIH] 
Recombinant: A cell or an individual with a new combination of genes not found together 
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in either parent; usually applied to linked genes. [EU] 
Recombinant Fusion Proteins: Proteins that are the result of genetic engineering. A 
regulatory part or promoter of one or more genes is combined with a structural gene. The 
fusion protein is formed after transcription and translation of the fused gene. This type of 
fusion protein is used in the study of gene regulation or structure-activity relationships. 
They might also be used clinically as targeted toxins (immunotoxins). [NIH] 
Recombinant Proteins: Proteins prepared by recombinant DNA technology. [NIH] 
Recombination: The formation of new combinations of genes as a result of segregation in 
crosses between genetically different parents; also the rearrangement of linked genes due to 
crossing-over. [NIH] 
Rectal: By or having to do with the rectum. The rectum is the last 8 to 10 inches of the large 
intestine and ends at the anus. [NIH] 
Rectum: The last 8 to 10 inches of the large intestine. [NIH] 
Refer: To send or direct for treatment, aid, information, de decision. [NIH] 
Refraction: A test to determine the best eyeglasses or contact lenses to correct a refractive 
error (myopia, hyperopia, or astigmatism). [NIH] 
Regimen: A treatment plan that specifies the dosage, the schedule, and the duration of 
treatment. [NIH] 
Replicon: In order to be replicated, DNA molecules must contain an origin of duplication 
and in bacteria and viruses there is usually only one per genome. Such molecules are called 
replicons. [NIH] 
Respiration: The act of breathing with the lungs, consisting of inspiration, or the taking into 
the lungs of the ambient air, and of expiration, or the expelling of the modified air which 
contains more carbon dioxide than the air taken in (Blakiston's Gould Medical Dictionary, 
4th ed.). This does not include tissue respiration (= oxygen consumption) or cell respiration 
(= cell respiration). [NIH] 
Respiratory distress syndrome: A lung disease that occurs primarily in premature infants; 
the newborn must struggle for each breath and blueing of its skin reflects the baby's inability 
to get enough oxygen. [NIH] 
Respiratory syncytial virus: RSV. A virus that causes respiratory infections with cold-like 
symptoms. [NIH] 
Retroviral vector: RNA from a virus that is used to insert genetic material into cells. [NIH] 
Reverse Transcriptase Polymerase Chain Reaction: A variation of the PCR technique in 
which cDNA is made from RNA via reverse transcription. The resultant cDNA is then 
amplified using standard PCR protocols. [NIH] 
Rhabdomyosarcoma: A malignant tumor of muscle tissue. [NIH] 
Rhinovirus: A genus of Picornaviridae inhabiting primarily the respiratory tract of 
mammalian hosts. It includes the human strains associated with common colds. [NIH] 
Ribonuclease: RNA-digesting enzyme. [NIH] 
Ribosome: A granule of protein and RNA, synthesized in the nucleolus and found in the 
cytoplasm of cells. Ribosomes are the main sites of protein synthesis. Messenger RNA 
attaches to them and there receives molecules of transfer RNA bearing amino acids. [NIH] 
Rigidity: Stiffness or inflexibility, chiefly that which is abnormal or morbid; rigor. [EU] 
Risk factor: A habit, trait, condition, or genetic alteration that increases a person's chance of 
developing a disease. [NIH] 
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Rotavirus: A genus of Reoviridae, causing acute gastroenteritis in birds and mammals, 
including humans. Transmission is horizontal and by environmental contamination. [NIH] 
Ruminants: A suborder of the order Artiodactyla whose members have the distinguishing 
feature of a four-chambered stomach. Horns or antlers are usually present, at least in males. 
[NIH] 
Saliva: The clear, viscous fluid secreted by the salivary glands and mucous glands of the 
mouth. It contains mucins, water, organic salts, and ptylin. [NIH] 
Salivary: The duct that convey saliva to the mouth. [NIH] 
Sclerosis: A pathological process consisting of hardening or fibrosis of an anatomical 
structure, often a vessel or a nerve. [NIH] 
Screening: Checking for disease when there are no symptoms. [NIH] 
Secretion: 1. The process of elaborating a specific product as a result of the activity of a 
gland; this activity may range from separating a specific substance of the blood to the 
elaboration of a new chemical substance. 2. Any substance produced by secretion. [EU] 
Secretory: Secreting; relating to or influencing secretion or the secretions. [NIH] 
Segregation: The separation in meiotic cell division of homologous chromosome pairs and 
their contained allelomorphic gene pairs. [NIH] 
Seizures: Clinical or subclinical disturbances of cortical function due to a sudden, abnormal, 
excessive, and disorganized discharge of brain cells. Clinical manifestations include 
abnormal motor, sensory and psychic phenomena. Recurrent seizures are usually referred to 
as epilepsy or "seizure disorder." [NIH] 
Sensor: A device designed to respond to physical stimuli such as temperature, light, 
magnetism or movement and transmit resulting impulses for interpretation, recording, 
movement, or operating control. [NIH] 
Sequence Analysis: A multistage process that includes the determination of a sequence 
(protein, carbohydrate, etc.), its fragmentation and analysis, and the interpretation of the 
resulting sequence information. [NIH] 
Sequence Homology: The degree of similarity between sequences. Studies of amino acid 
and nucleotide sequences provide useful information about the genetic relatedness of 
certain species. [NIH] 
Sequencing: The determination of the order of nucleotides in a DNA or RNA chain. [NIH] 
Serine: A non-essential amino acid occurring in natural form as the L-isomer. It is 
synthesized from glycine or threonine. It is involved in the biosynthesis of purines, 
pyrimidines, and other amino acids. [NIH] 
Seroconversion: The change of a serologic test from negative to positive, indicating the 
development of antibodies in response to infection or immunization. [EU] 
Serologic: Analysis of a person's serum, especially specific immune or lytic serums. [NIH] 
Serum: The clear liquid part of the blood that remains after blood cells and clotting proteins 
have been removed. [NIH] 
Side effect: A consequence other than the one(s) for which an agent or measure is used, as 
the adverse effects produced by a drug, especially on a tissue or organ system other than the 
one sought to be benefited by its administration. [EU] 
Signal Transduction: The intercellular or intracellular transfer of information (biological 
activation/inhibition) through a signal pathway. In each signal transduction system, an 
activation/inhibition signal from a biologically active molecule (hormone, neurotransmitter) 
is mediated via the coupling of a receptor/enzyme to a second messenger system or to an 
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ion channel. Signal transduction plays an important role in activating cellular functions, cell 
differentiation, and cell proliferation. Examples of signal transduction systems are the 
GABA-postsynaptic receptor-calcium ion channel system, the receptor-mediated T-cell 
activation pathway, and the receptor-mediated activation of phospholipases. Those coupled 
to membrane depolarization or intracellular release of calcium include the receptor-
mediated activation of cytotoxic functions in granulocytes and the synaptic potentiation of 
protein kinase activation. Some signal transduction pathways may be part of larger signal 
transduction pathways; for example, protein kinase activation is part of the platelet 
activation signal pathway. [NIH] 
Small intestine: The part of the digestive tract that is located between the stomach and the 
large intestine. [NIH] 
Smallpox: A generalized virus infection with a vesicular rash. [NIH] 
Sodium: An element that is a member of the alkali group of metals. It has the atomic symbol 
Na, atomic number 11, and atomic weight 23. With a valence of 1, it has a strong affinity for 
oxygen and other nonmetallic elements. Sodium provides the chief cation of the 
extracellular body fluids. Its salts are the most widely used in medicine. (From Dorland, 
27th ed) Physiologically the sodium ion plays a major role in blood pressure regulation, 
maintenance of fluid volume, and electrolyte balance. [NIH] 
Somatic: 1. Pertaining to or characteristic of the soma or body. 2. Pertaining to the body wall 
in contrast to the viscera. [EU] 
Somatic cells: All the body cells except the reproductive (germ) cells. [NIH] 
Specialist: In medicine, one who concentrates on 1 special branch of medical science. [NIH] 
Species: A taxonomic category subordinate to a genus (or subgenus) and superior to a 
subspecies or variety, composed of individuals possessing common characters 
distinguishing them from other categories of individuals of the same taxonomic level. In 
taxonomic nomenclature, species are designated by the genus name followed by a Latin or 
Latinized adjective or noun. [EU] 
Species Specificity: Restriction of a characteristic or response to the members of one species; 
it usually refers to that property of the immune response which differentiates one species 
from another on the basis of antigen recognition, but the concept is not limited to 
immunology and is used loosely at levels higher than the species. [NIH] 
Specificity: Degree of selectivity shown by an antibody with respect to the number and 
types of antigens with which the antibody combines, as well as with respect to the rates and 
the extents of these reactions. [NIH] 
Spectrum: A charted band of wavelengths of electromagnetic vibrations obtained by 
refraction and diffraction. By extension, a measurable range of activity, such as the range of 
bacteria affected by an antibiotic (antibacterial s.) or the complete range of manifestations of 
a disease. [EU] 
Sperm: The fecundating fluid of the male. [NIH] 
Spinal cord: The main trunk or bundle of nerves running down the spine through holes in 
the spinal bone (the vertebrae) from the brain to the level of the lower back. [NIH] 
Sporadic: Neither endemic nor epidemic; occurring occasionally in a random or isolated 
manner. [EU] 
Sputum: The material expelled from the respiratory passages by coughing or clearing the 
throat. [NIH] 
Steroids: Drugs used to relieve swelling and inflammation. [NIH] 
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Stomach: An organ of digestion situated in the left upper quadrant of the abdomen between 
the termination of the esophagus and the beginning of the duodenum. [NIH] 
Stomach Ulcer: An open sore in the lining of the stomach. Also called gastric ulcer. [NIH] 
Stool: The waste matter discharged in a bowel movement; feces. [NIH] 
Strand: DNA normally exists in the bacterial nucleus in a helix, in which two strands are 
coiled together. [NIH] 
Streptomycin: O-2-Deoxy-2-(methylamino)-alpha-L-glucopyranosyl-(1-2)-O-5- deoxy-3-C-
formyl-alpha-L-lyxofuranosyl-(1-4)-N,N'-bis- (aminoiminomethyl)-D-streptamine. 
Antibiotic substance produced by the soil actinomycete Streptomyces griseus. It acts by 
inhibiting the initiation and elongation processes during protein synthesis. [NIH] 
Stress: Forcibly exerted influence; pressure. Any condition or situation that causes strain or 
tension. Stress may be either physical or psychologic, or both. [NIH] 
Structure-Activity Relationship: The relationship between the chemical structure of a 
compound and its biological or pharmacological activity. Compounds are often classed 
together because they have structural characteristics in common including shape, size, 
stereochemical arrangement, and distribution of functional groups. Other factors 
contributing to structure-activity relationship include chemical reactivity, electronic effects, 
resonance, and inductive effects. [NIH] 
Stupor: Partial or nearly complete unconsciousness, manifested by the subject's responding 
only to vigorous stimulation. Also, in psychiatry, a disorder marked by reduced 
responsiveness. [EU] 
Subacute: Somewhat acute; between acute and chronic. [EU] 
Subclinical: Without clinical manifestations; said of the early stage(s) of an infection or other 
disease or abnormality before symptoms and signs become apparent or detectable by 
clinical examination or laboratory tests, or of a very mild form of an infection or other 
disease or abnormality. [EU] 
Subspecies: A category intermediate in rank between species and variety, based on a 
smaller number of correlated characters than are used to differentiate species and generally 
conditioned by geographical and/or ecological occurrence. [NIH] 
Substance P: An eleven-amino acid neurotransmitter that appears in both the central and 
peripheral nervous systems. It is involved in transmission of pain, causes rapid contractions 
of the gastrointestinal smooth muscle, and modulates inflammatory and immune responses. 
[NIH] 
Substrate: A substance upon which an enzyme acts. [EU] 
Substrate Specificity: A characteristic feature of enzyme activity in relation to the kind of 
substrate on which the enzyme or catalytic molecule reacts. [NIH] 
Supportive care: Treatment given to prevent, control, or relieve complications and side 
effects and to improve the comfort and quality of life of people who have cancer. [NIH] 
Suppression: A conscious exclusion of disapproved desire contrary with repression, in 
which the process of exclusion is not conscious. [NIH] 
Symptomatic: Having to do with symptoms, which are signs of a condition or disease. [NIH] 
Synaptic: Pertaining to or affecting a synapse (= site of functional apposition between 
neurons, at which an impulse is transmitted from one neuron to another by electrical or 
chemical means); pertaining to synapsis (= pairing off in point-for-point association of 
homologous chromosomes from the male and female pronuclei during the early prophase of 
meiosis). [EU] 
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Systemic: Affecting the entire body. [NIH] 
Tenesmus: Straining, especially ineffectual and painful straining at stool or in urination. [EU] 
Terminator: A DNA sequence sited at the end of a transcriptional unit that signals the end 
of transcription. [NIH] 
Therapeutics: The branch of medicine which is concerned with the treatment of diseases, 
palliative or curative. [NIH] 
Thermal: Pertaining to or characterized by heat. [EU] 
Threonine: An essential amino acid occurring naturally in the L-form, which is the active 
form. It is found in eggs, milk, gelatin, and other proteins. [NIH] 
Thrombin: An enzyme formed from prothrombin that converts fibrinogen to fibrin. 
(Dorland, 27th ed) EC 3.4.21.5. [NIH] 
Thrombomodulin: A cell surface glycoprotein of endothelial cells that binds thrombin and 
serves as a cofactor in the activation of protein C and its regulation of blood coagulation. 
[NIH] 
Thrombosis: The formation or presence of a blood clot inside a blood vessel. [NIH] 
Thymus: An organ that is part of the lymphatic system, in which T lymphocytes grow and 
multiply. The thymus is in the chest behind the breastbone. [NIH] 
Thyroid: A gland located near the windpipe (trachea) that produces thyroid hormone, 
which helps regulate growth and metabolism. [NIH] 
Tinnitus: Sounds that are perceived in the absence of any external noise source which may 
take the form of buzzing, ringing, clicking, pulsations, and other noises. Objective tinnitus 
refers to noises generated from within the ear or adjacent structures that can be heard by 
other individuals. The term subjective tinnitus is used when the sound is audible only to the 
affected individual. Tinnitus may occur as a manifestation of cochlear diseases; 
vestibulocochlear nerve diseases; intracranial hypertension; craniocerebral trauma; and 
other conditions. [NIH] 
Tissue: A group or layer of cells that are alike in type and work together to perform a 
specific function. [NIH] 
Tissue Culture: Maintaining or growing of tissue, organ primordia, or the whole or part of 
an organ in vitro so as to preserve its architecture and/or function (Dorland, 28th ed). Tissue 
culture includes both organ culture and cell culture. [NIH] 
Titre: The quantity of a substance required to produce a reaction with a given volume of 
another substance, or the amount of one substance required to correspond with a given 
amount of another substance. [EU] 
Tomography: Imaging methods that result in sharp images of objects located on a chosen 
plane and blurred images located above or below the plane. [NIH] 
Topical: On the surface of the body. [NIH] 
Torovirus: A genus of the family Coronaviridae characterized by enveloped, peplomer-
bearing particles containing an elongated tubular nucleocapsid with helical symmetry. 
Toroviruses have been found in association with enteric infections in horses (Berne virus), 
cattle (Breda virus), and humans. Transmission takes place probably via the fecal-oral route. 
[NIH] 
Toxic: Having to do with poison or something harmful to the body. Toxic substances 
usually cause unwanted side effects. [NIH] 
Toxicity: The quality of being poisonous, especially the degree of virulence of a toxic 
microbe or of a poison. [EU] 
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Toxicology: The science concerned with the detection, chemical composition, and 
pharmacologic action of toxic substances or poisons and the treatment and prevention of 
toxic manifestations. [NIH] 
Toxin: A poison; frequently used to refer specifically to a protein produced by some higher 
plants, certain animals, and pathogenic bacteria, which is highly toxic for other living 
organisms. Such substances are differentiated from the simple chemical poisons and the 
vegetable alkaloids by their high molecular weight and antigenicity. [EU] 
Transcriptase: An enzyme which catalyses the synthesis of a complementary mRNA 
molecule from a DNA template in the presence of a mixture of the four ribonucleotides 
(ATP, UTP, GTP and CTP). [NIH] 
Transduction: The transfer of genes from one cell to another by means of a viral (in the case 
of bacteria, a bacteriophage) vector or a vector which is similar to a virus particle 
(pseudovirion). [NIH] 
Transfection: The uptake of naked or purified DNA into cells, usually eukaryotic. It is 
analogous to bacterial transformation. [NIH] 
Transfer Factor: Factor derived from leukocyte lysates of immune donors which can transfer 
both local and systemic cellular immunity to nonimmune recipients. [NIH] 
Transferases: Transferases are enzymes transferring a group, for example, the methyl group 
or a glycosyl group, from one compound (generally regarded as donor) to another 
compound (generally regarded as acceptor). The classification is based on the scheme 
"donor:acceptor group transferase". (Enzyme Nomenclature, 1992) EC 2. [NIH] 
Transfusion: The infusion of components of blood or whole blood into the bloodstream. The 
blood may be donated from another person, or it may have been taken from the person 
earlier and stored until needed. [NIH] 
Translation: The process whereby the genetic information present in the linear sequence of 
ribonucleotides in mRNA is converted into a corresponding sequence of amino acids in a 
protein. It occurs on the ribosome and is unidirectional. [NIH] 
Translational: The cleavage of signal sequence that directs the passage of the protein 
through a cell or organelle membrane. [NIH] 
Transmitter: A chemical substance which effects the passage of nerve impulses from one cell 
to the other at the synapse. [NIH] 
Transplantation: Transference of a tissue or organ, alive or dead, within an individual, 
between individuals of the same species, or between individuals of different species. [NIH] 
Tropism: Directed movements and orientations found in plants, such as the turning of the 
sunflower to face the sun. [NIH] 
Trypsin: A serine endopeptidase that is formed from trypsinogen in the pancreas. It is 
converted into its active form by enteropeptidase in the small intestine. It catalyzes 
hydrolysis of the carboxyl group of either arginine or lysine. EC 3.4.21.4. [NIH] 
Tumor Necrosis Factor: Serum glycoprotein produced by activated macrophages and other 
mammalian mononuclear leukocytes which has necrotizing activity against tumor cell lines 
and increases ability to reject tumor transplants. It mimics the action of endotoxin but differs 
from it. It has a molecular weight of less than 70,000 kDa. [NIH] 
Tunica: A rather vague term to denote the lining coat of hollow organs, tubes, or cavities. 
[NIH] 
Tyrosine: A non-essential amino acid. In animals it is synthesized from phenylalanine. It is 
also the precursor of epinephrine, thyroid hormones, and melanin. [NIH] 
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Ulcer: A localized necrotic lesion of the skin or a mucous surface. [NIH] 
Urea: A compound (CO(NH2)2), formed in the liver from ammonia produced by the 
deamination of amino acids. It is the principal end product of protein catabolism and 
constitutes about one half of the total urinary solids. [NIH] 
Ureters: Tubes that carry urine from the kidneys to the bladder. [NIH] 
Urethra: The tube through which urine leaves the body. It empties urine from the bladder. 
[NIH] 
Urinary: Having to do with urine or the organs of the body that produce and get rid of 
urine. [NIH] 
Urinary tract: The organs of the body that produce and discharge urine. These include the 
kidneys, ureters, bladder, and urethra. [NIH] 
Urine: Fluid containing water and waste products. Urine is made by the kidneys, stored in 
the bladder, and leaves the body through the urethra. [NIH] 
Uterus: The small, hollow, pear-shaped organ in a woman's pelvis. This is the organ in 
which a fetus develops. Also called the womb. [NIH] 
Vaccination: Administration of vaccines to stimulate the host's immune response. This 
includes any preparation intended for active immunological prophylaxis. [NIH] 
Vaccine: A substance or group of substances meant to cause the immune system to respond 
to a tumor or to microorganisms, such as bacteria or viruses. [NIH] 
Vaccinia: The cutaneous and occasional systemic reactions associated with vaccination 
using smallpox (variola) vaccine. [NIH] 
Vaccinia Virus: The type species of Orthopoxvirus, related to cowpox virus, but whose true 
origin is unknown. It has been used as a live vaccine against smallpox. It is also used as a 
vector for inserting foreign DNA into animals. Rabbitpox virus is a subspecies of vaccinia 
virus. [NIH] 
Vacuoles: Any spaces or cavities within a cell. They may function in digestion, storage, 
secretion, or excretion. [NIH] 
Variola: A generalized virus infection with a vesicular rash. [NIH] 
Vascular: Pertaining to blood vessels or indicative of a copious blood supply. [EU] 
Vasodilators: Any nerve or agent which induces dilatation of the blood vessels. [NIH] 
Vector: Plasmid or other self-replicating DNA molecule that transfers DNA between cells in 
nature or in recombinant DNA technology. [NIH] 
Vein: Vessel-carrying blood from various parts of the body to the heart. [NIH] 
Venous: Of or pertaining to the veins. [EU] 
Ventilation: 1. In respiratory physiology, the process of exchange of air between the lungs 
and the ambient air. Pulmonary ventilation (usually measured in litres per minute) refers to 
the total exchange, whereas alveolar ventilation refers to the effective ventilation of the 
alveoli, in which gas exchange with the blood takes place. 2. In psychiatry, verbalization of 
one's emotional problems. [EU] 
Ventricles: Fluid-filled cavities in the heart or brain. [NIH] 
Vero Cells: A cell line derived from the kidney of the African green (vervet) monkey, 
Cercopithecus aethiops; used primarily in virus replication studies and plaque assays. [NIH] 
Vertebrae: A bony unit of the segmented spinal column. [NIH] 
Vertigo: An illusion of movement; a sensation as if the external world were revolving 
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around the patient (objective vertigo) or as if he himself were revolving in space (subjective 
vertigo). The term is sometimes erroneously used to mean any form of dizziness. [EU] 
Vesicular: 1. Composed of or relating to small, saclike bodies. 2. Pertaining to or made up of 
vesicles on the skin. [EU] 
Veterinary Medicine: The medical science concerned with the prevention, diagnosis, and 
treatment of diseases in animals. [NIH] 
Vial: A small bottle. [EU] 
Villi: The tiny, fingerlike projections on the surface of the small intestine. Villi help absorb 
nutrients. [NIH] 
Viraemia: The presence of virus in blood or blood plasma. [NIH] 
Viral: Pertaining to, caused by, or of the nature of virus. [EU] 
Viral Core Proteins: Proteins found mainly in icosahedral DNA and RNA viruses. They 
consist of proteins directly associated with the nucleic acid inside the nucleocapsid. [NIH] 
Viral Hepatitis: Hepatitis caused by a virus. Five different viruses (A, B, C, D, and E) most 
commonly cause this form of hepatitis. Other rare viruses may also cause hepatitis. [NIH] 
Viral Load: The quantity of measurable virus in the blood. Change in viral load, measured 
in plasma, is used as a surrogate marker in HIV disease progression. [NIH] 
Viral Proteins: Proteins found in any species of virus. [NIH] 
Viral Regulatory Proteins: Proteins which regulate the rate of transcription of viral 
structural genes. [NIH] 
Viral Structural Proteins: Viral proteins that do not regulate transcription. They are coded 
by viral structural genes and include nucleocapsid core proteins (gag proteins), enzymes 
(pol proteins), and membrane components (env proteins). Transcription of viral structural 
genes is regulated by viral regulatory proteins. [NIH] 
Virion: The infective system of a virus, composed of the viral genome, a protein core, and a 
protein coat called a capsid, which may be naked or enclosed in a lipoprotein envelope 
called the peplos. [NIH] 
Virulence: The degree of pathogenicity within a group or species of microorganisms or 
viruses as indicated by case fatality rates and/or the ability of the organism to invade the 
tissues of the host. [NIH] 
Virulent: A virus or bacteriophage capable only of lytic growth, as opposed to temperate 
phages establishing the lysogenic response. [NIH] 
Virus: Submicroscopic organism that causes infectious disease. In cancer therapy, some 
viruses may be made into vaccines that help the body build an immune response to, and 
kill, tumor cells. [NIH] 
Virus Diseases: A general term for diseases produced by viruses. [NIH] 
Virus Replication: The process of intracellular viral multiplication, consisting of the 
synthesis of proteins, nucleic acids, and sometimes lipids, and their assembly into a new 
infectious particle. [NIH] 
Vitro: Descriptive of an event or enzyme reaction under experimental investigation 
occurring outside a living organism. Parts of an organism or microorganism are used 
together with artificial substrates and/or conditions. [NIH] 
Vivo: Outside of or removed from the body of a living organism. [NIH] 
War: Hostile conflict between organized groups of people. [NIH] 
White blood cell: A type of cell in the immune system that helps the body fight infection 
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and disease. White blood cells include lymphocytes, granulocytes, macrophages, and others. 
[NIH] 
Xenograft: The cells of one species transplanted to another species. [NIH] 
X-ray: High-energy radiation used in low doses to diagnose diseases and in high doses to 
treat cancer. [NIH] 
X-ray therapy: The use of high-energy radiation from x-rays to kill cancer cells and shrink 
tumors. Radiation may come from a machine outside the body (external-beam radiation 
therapy) or from materials called radioisotopes. Radioisotopes produce radiation and can be 
placed in or near the tumor or in the area near cancer cells. This type of radiation treatment 
is called internal radiation therapy, implant radiation, interstitial radiation, or 
brachytherapy. Systemic radiation therapy uses a radioactive substance, such as a 
radiolabeled monoclonal antibody, that circulates throughout the body. X-ray therapy is also 
called radiation therapy, radiotherapy, and irradiation. [NIH] 
Yeasts: A general term for single-celled rounded fungi that reproduce by budding. Brewers' 
and bakers' yeasts are Saccharomyces cerevisiae; therapeutic dried yeast is dried yeast. [NIH] 
Zymogen: Inactive form of an enzyme which can then be converted to the active form, 
usually by excision of a polypeptide, e. g. trypsinogen is the zymogen of trypsin. [NIH] 
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