Final Progress Report for Research Projects Funded by
Health Research Grants

Instructions: Please complete all of the items as instructed. Do not delete instructions. Do not
leave any items blank; responses must be provided for all items. If your response to an item is
“None”, please specify “None” as your response. “Not applicable” is not an acceptable response
for any of the items. There is no limit to the length of your response to any question. Responses
should be single-spaced, no smaller than 12-point type. The report must be completed using
MS Word. Submitted reports must be Word documents; they should not be converted to pdf
format. Questions? Contact Health Research Program staff at 717-783-2548.

1.

2.

Grantee Institution: Hepatitis B Foundation

Reporting Period (start and end date of grant award period): 1/1/10-12/31/10
Grant Contact Person (First Name, M.1., Last Name, Degrees): Chari Cohen, MPH
Grant Contact Person’s Telephone Number: 215-489-4930

Grant SAP Number: 4100050897

Project Number and Title of Research Project: 01 - Identifying Novel Antiviral Agents
against Hepatitis B Virus

Start and End Date of Research Project: 1/1/10-12/31/10
Name of Principal Investigator for the Research Project: Chari Cohen, MPH
Research Project Expenses.

9(A) Please provide the amount of health research grant funds spent on this project for the
entire duration of the grant, including any interest earned that was spent:

$ 1,077.40

9(B) Provide the last names (include first initial if multiple individuals with the same last
name are listed) of all persons who worked on this research project and were supported with
health research funds. Include position titles (Principal Investigator, Graduate Assistant,
Post-doctoral Fellow, etc.), percent of effort on project and total health research funds
expended for the position. For multiple year projects, if percent of effort varied from year to
year, report in the % of Effort column the effort by year 1, 2, 3, etc. of the project (x% Yr 1;
2% Yr 2-3).



Last Name Position Title % of Effort on Cost

Project
Hess, Daniella Summer Intern 100% $500
Gou, Haitao Faculty/Research Advisor | 1% $300

9(C) Provide the names of all persons who worked on this research project, but who were not
supported with health research funds. Include position titles (Research Assistant,
Administrative Assistant, etc.) and percent of effort on project. For multiple year projects, if
percent of effort varied from year to year, report in the % of Effort column the effort by year
1, 2, 3, etc. of the project (x% Yr 1; z% Yr 2-3).

Last Name Position Title % of Effort on Project
Cohen, Chari A. Principal Investigator 5%
Norton, Pamela Research Director 5%

9(D) Provide a list of all scientific equipment purchased as part of this research grant, a short
description of the value (benefit) derived by the institution from this equipment, and the cost
of the equipment.

Type of Scientific Equipment | Value Derived Cost
Laboratory reagents and Purchase of reagents and consumable $98.40
consumable plastics plastics enabled researchers to successfully

perform dose response analysis used to
screen 29 compounds for regulatory effects
on HBV replication.




10.

11.

Co-funding of Research Project during Health Research Grant Award Period. Did this
research project receive funding from any other source during the project period when it was
supported by the health research grant?

Yes X No

If yes, please indicate the source and amount of other funds:

An educational grant from Merck pharmaceutical in the amount of $5,000 partially supported
this project, and also supported an additional summer intern at HBF.

Leveraging of Additional Funds

11(A) As a result of the health research funds provided for this research project, were you

able to apply for and/or obtain funding from other sources to continue or expand the
research?

Yes No_ X

If yes, please list the applications submitted (column A), the funding agency (National
Institutes of Health—NIH, or other source in column B), the month and year when the
application was submitted (column C), and the amount of funds requested (column D). If
you have received a notice that the grant will be funded, please indicate the amount of funds
to be awarded (column E). If the grant was not funded, insert “not funded” in column E.

Do not include funding from your own institution or from CURE (tobacco settlement funds).
Do not include grants submitted prior to the start date of the grant as shown in Question 2. If
you list grants submitted within 1-6 months of the start date of this grant, add a statement
below the table indicating how the data/results from this project were used to secure that

grant.
A. Title of research B. Funding C. Month | D. Amount | E. Amount
project on grant agency (check and Year of funds of funds to
application those that apply) Submitted | requested: be awarded:

CINIH $ $

O Other federal

(Specify:

)

[ Nonfederal
source (specify:

)




CONIH 3 $
O Other federal
(specify:

I Nonfederal
source (specify:

)

ONIH $ $
[ Other federal
(specify:

O] Nonfederal
source (specify:

)

12.

13.

11(B) Are you planning to apply for additional funding in the future to continue or expand
the research?

Yes X No

If yes, please describe your plans:

Additional federal grant proposals are currently being written for submission to the National
Institutes of Health, with expected submission dates of June 1, 2011 and October 1, 2011.

Future of Research Project. What are the future plans for this research project?

The compounds with the most potent anti-HBV activity, especially Ancitabine, are being
studied further to clarify their antiviral properties and study toxicity. Additionally, with the
exciting finding that Ancitabine, a currently used anti-cancer drug, had anti-HBV activity, we
will begin the process of screening a variety of antineoplastic drugs to potentially identify
additional compounds for anti-HBV activity. This is a new direction for our research, and can
be promising in discovering new families of drugs to treat and/or cure chronic hepatitis B.

New Investigator Training and Development. Did students participate in project
supported internships or graduate or post-graduate training for at least one semester or one
summer?

Yes X No

If yes, how many students? Please specify in the tables below:



Undergraduate Masters Pre-doc Post-doc
Male 6
Female 7
Unknown
Total 13
Undergraduate Masters Pre-doc Post-doc
Hispanic
Non-Hispanic 13
Unknown
Total 13
Undergraduate Masters Pre-doc Post-doc
White 10
Black
Asian 3
Other
Unknown
Total 13

14. Recruitment of Out-of-State Researchers. Did you bring researchers into Pennsylvania to
carry out this research project?

Yes No X

If yes, please list the name and degree of each researcher and his/her previous affiliation:
15. Impact on Research Capacity and Quality. Did the health research project enhance the

quality and/or capacity of research at your institution?

Yes X No

If yes, describe how improvements in infrastructure, the addition of new investigators, and
other resources have led to more and better research:

The training of 8 undergraduate students during the summer of 2010 allowed us to expand
our research, and offered valuable training/leadership experience for the HBF research
faculty and post-doctorates.



16. Collaboration, business and community involvement.

16(A) Did the health research funds lead to collaboration with research partners outside of
your institution (e.g., entire university, entire hospital system)?

Yes X No

If yes, please describe the collaborations:

This work involved collaboration between the Hepatitis B Foundation (HBF), it research
institute the Institute for Hepatitis and Virus Research (IHVR), Drexel University School
of Medicine, and the Drexel Institute for Biomedical and Virological Research (DIBVR).
All research took place at the home of HBF and IHVR, the Pennsylvania Biotechnology

Center of Bucks County (PABIO).

16(B) Did the research project result in commercial development of any research products?

Yes No X
If yes, please describe commercial development activities that resulted from the research
project:

16(C) Did the research lead to new involvement with the community?

Yes X No
If yes, please describe involvement with community groups that resulted from the
research project:

The research project allowed us to actively reach out to and build relationships with
colleges and universities both locally in Southeastern PA and throughout Pennsylvania.
Working with colleges and universities to recruit students for this summer internship
program has helped us to initiate, expand and strengthening our collegiate partnerships.

17. Progress in Achieving Research Goals, Objectives and Aims.
List the project goals, objectives and specific aims (as contained in the grant application’s
strategic plan). Summarize the progress made in achieving these goals, objectives and aims
for the entire grant award period. Indicate whether or not each goal/objective/aim was
achieved; if something was not achieved, note the reasons why. Describe the methods used.
If changes were made to the research goals/objectives/aims, methods, design or timeline
since the original grant application was submitted, please describe the changes. Provide
detailed results of the project. Include evidence of the data that was generated and analyzed,
and provide tables, graphs, and figures of the data. List published abstracts, poster
presentations and scientific meeting presentations at the end of the summary of progress;
peer-reviewed publications should be listed under item 20.




This response should be a DETAILED report of the methods and findings. It is not sufficient
to state that the work was completed. Insufficient information may result in an unfavorable
performance review, which may jeopardize future funding. If research findings are pending
publication you must still include enough detail for the expert peer reviewers to evaluate the
progress during the course of the project.

Health research grants funded under the Tobacco Settlement Act will be evaluated via a
performance review by an expert panel of researchers and clinicians who will assess project
work using this Final Progress Report, all project Annual Reports and the project’s strategic
plan. After the final performance review of each project is complete, approximately 12-16
months after the end of the grant, this Final Progress Report, as well as the Final Performance
Review Report containing the comments of the expert review panel, and the grantee’s written
response to the Final Performance Review Report, will be posted on the CURE Web site.

There is no limit to the length of your response. Responses must be single-spaced below,
no smaller than 12-point type. If you cut and paste text from a publication, be sure
symbols print properly, e.g., the Greek symbol for alpha (a) and beta (3) should not
print as boxes () and include the appropriate citation(s). DO NOT DELETE THESE
INSTRUCTIONS.

Objective 1: To reduce the burden of chronic hepatitis B and its associated liver disease,
including liver cancer, through the identification and development of successful treatment
methods.

Specific Aim 1A: To screen compounds regulating HBV replication from the Library of
Pharmacologically Active Compounds-1280.

The summer project goal was to screen compounds from the Library of Pharmacologically
Active Compounds-1280 (LOPAC) for potential in regulating HBV replication. A total of 29
compounds were successfully screened by a designated summer undergraduate intern, under the
tutelage of an experienced principal investigator, and a Ph.D student in the PI’s lab. All 29
compounds screened showed promise in preliminary studies via simple dot blot measurement of
total HBV DNA present in infected cells that had been treated with the LOPAC compounds,
followed by Southern blot analysis measuring HBV DNA that had been packaged into the viral
capsid (representing true replication intermediates).

In the Secondary assay’ A) First screening-DNA dot blot B) Secondary assay
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compounds has been determined, and their antiviral activity against viral RNA transcription and
DNA replication has been analyzed by Northern and Southern blot assay, respectively. The
ultimate goal of the study was to determine which of the 29 compounds would result in a 50%
reduction (ICso) in viral replication, and to determine if at least one of the compounds would
result in a 90% reduction (ICg0) in HBV DNA. After withdrawal of compounds with CCsg less
than 10 uM, 4 compounds were identified as secondary hits with ICsg less than 10 uM. The most
potent compound among those hits, namely Ancitabine hydrochloride, displayed an 1Cgo about 1
uM, and ICso less than 0.3 uM. Chemically, Ancitabine belongs to a category of cyclocytidine
nucleoside analogues, it inhibits HBV reverse transcription and DNA replication by blocking the
viral polymerase activity, which is the same antiviral mechanism of FDA approved nucleoside
analogues for treatment of chronic hepatitis B, such as Lamivudine and Entecacvir. Interestingly,
the current clinic application of Ancitabine is anti-cancer chemotherapy, considering HBV
reactivation is not uncommon during chemotherapy of cancer patients who have inactive or even
resolved HBV infection, presumably due to the suppression of host immune system and/or
alteration of intracellular restriction environment that limiting HBV replication, Ancitabine may
be recommended to treat those patients under this concern. The above study thus encourages us
to further extend our effort to screen a large list of antineoplastic drugs for their antiviral activity
against HBV, which may ultimately provide information to guide the prescription of
chemotherapy for the group of cancer patients carrying HBV.

Ms. Hess presented her findings to over 100 scientists and entrepreneurs at a special seminar,
held at the Pennsylvania Biotechnology Center of Bucks County (PABIO).

Obijective 2: To expand and diversify the future pool of biomedical researchers in Pennsylvania.

Specific Aim 2A: To train and encourage young investigators, with an intensive 10-week summer
internship, to pursue careers in biomedical research focusing on the prevention and treatment of
viral hepatitis and liver cancer.

The 2010 Hepatitis B Foundation (HBF) summer research internship was successfully
completed. A total of 13 undergraduate students completed 100% of their summer 2010
internship. This was the largest summer intern group that the HBF has ever hosted. The student
representation was 46% female (6/13); 77% Pennsylvanian residents (10/13) and 77% attend
Pennsylvania colleges or universities (10/13).

All thirteen summer interns spent 70% of their time conducting laboratory research with their
appointed laboratory mentors. Each student also attended and presented at 10 weekly journal
clubs, 10 laboratory “lunch and learn” seminars, and 7 weekly seminars by visiting scientists and
biotechnology experts. Special Seminar topics included “Choosing Biotechnology as a Career
Path,” “Introduction to Public Health and Health Disparities,” “Patenting Biotechnology
Inventions,” and “Building for a Cure.” The students attended weekly educational seminars
given by Hepatitis B Foundation public health and outreach staff, to enhance their understanding
of the public health impact of hepatitis B on a local, national, and global level. The students also
learned about the Pennsylvania Keystone Innovation Zone program, and an emphasis has been
on informing the students about the many biotechnology opportunities there are in Pennsylvania.



Upon completion of their summer research projects, all students presented their findings to over
100 scientists and entrepreneurs at a special seminar, held at the Pennsylvania Biotechnology
Center of Bucks County (PABIO).

Faculty members and mentors evaluated each intern, and all 13 interns achieved high scores for
their research skills, as well as for their presentations and journal club sessions. Each intern
successfully met the goals and objectives of their summer research plan.

Student feedback was collected at the end of the internship, focusing on their experience at HBF
and ideas for future internship programs. All students felt that the summer internship program
was a valuable experience, and they all responded that they would highly recommend this
program to other students. The structure of the internship program was particularly appreciated,
as each undergraduate student was mentored by a senior scientist and also had the opportunity to
interact with graduate students at different levels of study. While students expressed an interest
in spending more time in the lab, the lectures, science lunches, seminars and journal clubs were
well received, as well. The fact that students were able to concretely see their data at the end of
the summer was very appreciated by all students. Many of the students plan to continue
exploring the possibility of choosing biomedical/biotechnology research as a career. Follow up
will continue with the student interns through college graduation and future plans to enter a
career in biomedical research.

18. Extent of Clinical Activities Initiated and Completed. Items 18(A) and 18(B) should be
completed for all research projects. If the project was restricted to secondary analysis of
clinical data or data analysis of clinical research, then responses to 18(A) and 18(B) should
be “No.”

18(A) Did you initiate a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
~__X_No

18(B) Did you complete a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
X __No
If “Yes” to either 18(A) or 18(B), items 18(C) — (F) must also be completed. (Do NOT
complete 18(C-F) if 18(A) and 18(B) are both “No.”)

18(C) How many hospital and health care professionals were involved in the research
project?

Number of hospital and health care professionals involved in the research
project



18(D) How many subjects were included in the study compared to targeted goals?

Number of subjects originally targeted to be included in the study
Number of subjects enrolled in the study

18(E) How many subjects were enrolled in the study by gender, ethnicity and race?

Gender:
Males
Females
Unknown

Ethnicity:
Latinos or Hispanics
Not Latinos or Hispanics
Unknown

Race:

American Indian or Alaska Native

Asian

Blacks or African American

Native Hawaiian or Other Pacific Islander

White

Other, specify:
______Unknown

18(F) Where was the research study conducted? (List the county where the research
study was conducted. If the treatment, prevention and diagnostic tests were offered in
more than one county, list all of the counties where the research study was
conducted.)

19. Human Embryonic Stem Cell Research. Item 19(A) should be completed for all research
projects. If the research project involved human embryonic stem cells, items 19(B) and
19(C) must also be completed.

19(A) Did this project involve, in any capacity, human embryonic stem cells?
Yes
__X__No
19(B) Were these stem cell lines NIH-approved lines that were derived outside of
Pennsylvania?
Yes
No

19(C) Please describe how this project involved human embryonic stem cells:

10



20. Articles Submitted to Peer-Reviewed Publications.

20(A) Identify all publications that resulted from the research performed during the funding
period and that have been submitted to peer-reviewed publications. Do not list journal
abstracts or presentations at professional meetings; abstract and meeting presentations should
be listed at the end of item 17. Include only those publications that acknowledge the
Pennsylvania Department of Health as a funding source (as required in the grant
agreement). List the title of the journal article, the authors, the name of the peer-reviewed
publication, the month and year when it was submitted, and the status of publication
(submitted for publication, accepted for publication or published.). Submit an electronic
copy of each publication, listed in the table, in a PDF version 5.0.5 format, 1,200 dpi.
Filenames for each publication should include the number of the research project, the last
name of the PI, the number of the publication and an abbreviated research project title. For
example, if you submit two publications for PI Smith for the “Cognition and MRI in Older
Adults” research project (Project 1), and two publications for PI Zhang for the “Lung
Cancer” research project (Project 3), the filenames should be:

Project 1 — Smith — Publication 1 — Cognition and MRI

Project 1 — Smith — Publication 2 — Cognition and MRI

Project 3 — Zhang — Publication 1 — Lung Cancer

Project 3 — Zhang — Publication 2 — Lung Cancer
If the publication is not available electronically, provide 5 paper copies of the publication.

Note: The grant agreement requires that recipients acknowledge the Pennsylvania
Department of Health funding in all publications. Please ensure that all publications listed
acknowledge the Department of Health funding. If a publication does not acknowledge the
funding from the Commonwealth, do not list the publication.

Title of Journal Authors: Name of Peer- | Month and | Publication
Article: reviewed Year Status (check

Publication: Submitted: | appropriate box
below):

CISubmitted
CJAccepted
CIPublished

OSubmitted
LJAccepted
OPublished

OISubmitted
LJAccepted
CIPublished

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications
in the future?

11



21.

22.

23.

Yes X No

If yes, please describe your plans:

Articles outlining the results of this project are currently being developed for publication in
peer-reviewed journals.

Changes in Outcome, Impact and Effectiveness Attributable to the Research Project.
Describe the outcome, impact, and effectiveness of the research project by summarizing its
impact on the incidence of disease, death from disease, stage of disease at time of diagnosis,
or other relevant measures of outcome, impact or effectiveness of the research project. If
there were no changes, insert “None”; do not use “Not applicable.” Responses must be
single-spaced below, and no smaller than 12-point type. DO NOT DELETE THESE
INSTRUCTIONS. There is no limit to the length of your response.

The preliminary results of this project have great potential for a strong future impact on the
treatment for chronic hepatitis B. Hepatitis B is a major cause of cirrhosis and liver cancer,
and current treatments have limitations including applicability only to a subset of patients, as
well as development of antiviral resistant mutations. It is imperative that we continue to
search for new potential drugs to treat or cure hepatitis B moving into the future. Only
through continued drug discovery and research can we successfully treat chronic hepatitis B
and the associated liver disease/liver cancer, to reduce future morbidity and mortality.

Major Discoveries, New Drugs, and New Approaches for Prevention Diagnosis and
Treatment. Describe major discoveries, new drugs, and new approaches for prevention,
diagnosis and treatment that are attributable to the completed research project. If there were
no major discoveries, drugs or approaches, insert “None”; do not use “Not applicable.”
Responses must be single-spaced below, and no smaller than 12-point type. DO NOT
DELETE THESE INSTRUCTIONS. There is no limit to the length of your response.

None

Inventions, Patents and Commercial Development Opportunities.

23(A) Were any inventions, which may be patentable or otherwise protectable under Title 35
of the United States Code, conceived or first actually reduced to practice in the performance

of work under this health research grant? Yes No X

If “Yes” to 23(A), complete items a — g below for each invention. (Do NOT complete items
a-gif23(A)is “No.”)

a. Title of Invention:

12



b. Name of Inventor(s):

c. Technical Description of Invention (describe nature, purpose, operation and physical,
chemical, biological or electrical characteristics of the invention):

d. Was a patent filed for the invention conceived or first actually reduced to practice in
the performance of work under this health research grant?
Yes No

If yes, indicate date patent was filed:

e. Was a patent issued for the invention conceived or first actually reduced to practice in
the performance of work under this health research grant?
Yes No
If yes, indicate number of patent, title and date issued:
Patent number:
Title of patent:
Date issued:

f.  Were any licenses granted for the patent obtained as a result of work performed under
this health research grant? Yes No

If yes, how many licenses were granted?

g. Were any commercial development activities taken to develop the invention into a
commercial product or service for manufacture or sale? Yes_ No

If yes, describe the commercial development activities:

23(B) Based on the results of this project, are you planning to file for any licenses or patents,
or undertake any commercial development opportunities in the future?

Yes No_ X

If yes, please describe your plans:

24. Key Investigator Qualifications. Briefly describe the education, research interests and
experience and professional commitments of the Principal Investigator and all other key
investigators. In place of narrative you may insert the NIH biosketch form here; however,
please limit each biosketch to 1-2 pages. For Nonformula grants only — include information
for only those key investigators whose biosketches were not included in the original grant
application.

13



BIOGRAPHICAL SKETCH

NAME POSITION TITLE
Haitao Guo, Ph.D Assistant Professor

eRA COMMONS USER NAME
HAITAOGUO1

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as

DEGREE
INSTITUTION AND LOCATION (if YEAR(S) FIELD OF STUDY
applicable)
Wauhan University, Wuhan, China B.S. 1992-1996 Virology
Wuhan University, Wuhan, China Ph.D. 1996-2001 Molecular Virology
Fox Chase Cancer Center, Philadelphia, PA Postdoctoral | 2002-2004 Molecular Virology

A. POSITIONS AND HONORS

Positions and Employment

2002-2004 Postdoctoral Fellow, Fox Chase Cancer Center, Philadelphia, PA

2005-2008 Instructor, Drexel Institute for Biotechnology and Virology Research, Drexel
University College of Medicine. Doylestown, PA

2008-date Assistant Professor, Drexel Institute for Biotechnology and Virology research,
Drexel University College of Medicine. Doylestown, PA

Honors and Professional Memberships

2000 First award of the 3" Conference of Young Microbiology Investigators, Wuxi,
China

2002 First Award of Outstanding Popular Science Literature, Hubei, China
2006 First Prize Poster Award for the Young Investigator, International Conference on

Antiviral Research. San Juan, Puerto Rico.
2008-date Bruce Witte Fellow of Hepatitis B Foundation, USA

2005-date American Society for Virology (Full Member)
2006-date International Society for Antiviral Research (Member)

B. SELECTED PEER-REVIEWED PUBLICATIONS
Most relevant to the current application (in chronological order)

1. Guo, H., T. Zhou, D. Jiang, A. Cuconati, G. H. Xiao, T. M. Block, J. T. Guo. Regulation of
Hepatitis B Virus Replication by Phosphoatidylinositol 3-kinase-Akt Signal Transduction
Pathway. J. Virol. 2007, 81: 10072-80.

2. Guo, H., D. Jiang, T. Zhou, A. Cuconati, T. M. Block, J. T. Guo. Characterization of the
Intracellular Deproteinized Relaxed Circular DNA of Hepatitis B Virus: An Intermediate of
Covalently Closed Circular DNA Formation. J. Virol. 2007, 81: 12472-84.

14



10.

11.

12.

13.

14.

15.

Jiang, D., H. Guo, C. Xu, J. Chang, B. Gu, L. Wang, T. M. Block, J.T. Guo. Identification of
Three Interferon-Inducible Cellular Enzymes That Inhibit the Replication of Hepatitis C
Virus. J. Virol. 2008, 82: 1665-78

Guo, H., D. Jiang, D. Ma, J. Chang, A. M. Dougherty, A. Cuconati, T. M. Block, J. T. Guo.
Activation of Pattern Recognition Receptor-Mediated Innate Immunity Inhibits the
Replication of Hepatitis B Virus in Human Hepatocyte-Derived Cells. J. Virol. 2009, 83:
847-858.

Guo, H., R. Mao, T. M. Block, J. T. Guo. Production and Function of the Cytoplasmic
Deproteinized Relaxed Circular DNA of Hepadnaviruses. J. Virol. 2010, 84: 387-396.

Additional relevant publications of importance to the field

Guo, H., W. S. Mason, C. E. Aldrich, J. R. Saputelli, D. Miller, A. R. Jilbert, J. E. Newbold.
Identification and characterization of avihepadnaviruses isolated from exotic anseriformes
maintained in captivity. J. Virol. 2005, 79: 2729-42.

Guo, H., C. E. Aldrich, J. R. Saputelli, C. Xu, W. S. Mason. The Insertion Domain of the
Duck Hepatitis B Virus Core Protein Plays a Role in Nucleocapsid Assembly. Virology
2006, 353: 443-50.

Zhou, T.*, H. Guo,* J. T. Guo, T. M. Block. Hepatitis B Virus e Antigen Production is
Dependent upon Covalently Closed Circular (ccc) DNA in HepAD38 Cell Cultures and May
Serve as a cccDNA Surrogate in Antiviral Screening Assays. (*equal contribution) Antiviral
Res. 2006, 72: 116-24.

J. T. Guo, T. Zhou, H. Guo, T. M. Block. Alpha interferon-induced antiviral response non-
cytolytically reduces replication defective adenovirus DNA in MDBK cells. Antiviral Res.
2007, 76: 232-40.

Dougherty A. M.*, H. Guo,* G. Westhy, Y. Liu, E. Simsek, J. T. Guo, A. Mehta, P. Norton,
B. Gu, T. M. Block, A. Cuconati. A Substituted Tetrahydro-Tetrazolo-Pyrimidine is a
Specific and Novel Inhibitor of Hepatitis B Virus Surface Antigen Secretion. (*equal
contribution) Antimicrob. Agents Chemother. 2007, 51: 4427-37.

Block, T. M., H. Guo, J. T. Guo. Molecular Virology of Hepatitis B Virus for Clinicians.
(Review) Clinics in Liver Disease. 2007, 11: 685-706.

Chang, J, JT. Guo, D. Jiang, H. Guo, J. M. Taylor, T. M. Block. Liver Specific microRNA,
miR-122, Enhances the Replication of Hepatitis C Virus in Non-hepatic Cells. J. Virol.
2008, 82: 8215-8223.

Chang, J., L. Wang, D. Ma, X. Qu, H. Guo, X. Xu, P. M. Mason, N. Bourne, R. Moriarty, B.
Gu, J. T. Guo, T. M. Block. Novel Imino Sugar Derivatives Demonstrate Potent Antiviral
Activity against Flaviviruses. Antimicrob. Agents Chemother. 2009, 53:1501-08.

Ma, D., D. Jiang, X. Qu, J. Kennedy, H. Guo, J. Chang, B. Gu, P. Y. Shi, T. M. Block, J. T.
Guo. West Nile Virus Differentially Inhibits the Signal Transduction Pathways of Type | and
I11 Interferons. Antiviral Res. 2009, 83: 53-60.

Xu, C., H. Guo, X. B. Pan, R. Mao, W. Yu, X. Xu, L. Wei, J. Chang, T. M. Block, J. T. Guo.
Interferons Accelerate the Decay of Replication-competent Nucleocapsids of Hepatitis B
Virus. J. Virol. (In Press)
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BIOGRAPHICAL SKETCH

NAME Norton, Pamela POSITION TITLE Associate Professor,
Microbiology and Immunology

eRA COMMONS USER NAME pan101

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as

nursing, and include postdoctoral training.)

INSTITUTION AND  DEGREE (if applicable) YEAR(S) FIELD OF STUDY
LOCATION
Cornell University B.A. 1977 Biology
Tufts University Ph.D. 1986 Molecular Biology
Massachusetts Institute Post Doc 1990 Molecular Biology

of Technology

A. POSITIONS AND HONORS

Training and Experience:

1976-1977 Cornell University, Undergraduate research 1977-1978 Wesleyan University,
Graduate research 1978-1980 Sidney Farber Cancer Institute, Research assistant 1981-1986
Tufts University, dissertation research 1986-1990 Massachusetts Institute of Technology,
Postdoctoral fellow 1990-1993 Brown University, Assistant Professor of Medicine (Research)
1990-1993 Roger Williams Hospital, Staff Scientist, Gastroenterology Division 1991-1993Roger
Williams Cancer Center Transgenic Mouse Facility, Director 1993-1996 Thomas Jefferson
University, Research Assistant Professor of Medicine 1996-2000 Thomas Jefferson University,
Research Associate Professor of Medicine 2000-2004 Thomas Jefferson University, Research
Associate Professor of Biochemistry and Molecular Pharmacology 2004-2009 Drexel University
College of Medicine, Associate Professor of Microbiology and Immunology and Associate
Director, Drexel Institute for Biotechnology and Virology Research
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