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.

1. Grantee Institution: The Pennsylvania State University

2. Reporting Period (start and end date of grant award period): 1/1/2010 - 12/31/2013

3. Grant Contact Person (First Name, M.1., Last Name, Degrees): John Anthony, MPA

4. Grant Contact Person’s Telephone Number: 814 935 1081

5. Grant SAP Number: 4100050904

6. Project Number and Title of Research Project: 55. Genetic Determinants in Familial
Diverticulitis

7. Start and End Date of Research Project: 6/1/2013 - 12/31/2013

8. Name of Principal Investigator for the Research Project: Walter A. Koltun, MD

9. Research Project Expenses.
9(A) Please provide the total amount of health research grant funds spent on this project for
the entire duration of the grant, including indirect costs and any interest earned that was

spent:

$ 127,053

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, First Name | Position Title % of Effort on Project | Cost

Reed, Cynthia Human Research Technician | 43% 16,892
Bowman, James Human Research Technician | 50% 16,892
Sheldon, Kathryn Research Associate 41% 29,008

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, First Name | Position Title % of Effort on Project
Coble, Joel Graduate Student 50%

Deiling, Susan Research Data Management Spec. | 5%

Koltun, Walter Pl <2%

Berg, Arthur Assistant Professor 5%

Gerhard, Glenn S. Professor 5%

Yue, Feng Assistant Professor 2%

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
None

10. 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 No X

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

11. 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 $ $
None O Other federal
(specify: )
[ Nonfederal
source (specify: )

12.

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:

1) American Society of Colon and Rectal Surgeons Research Foundation (LPG awards to
support research projects relevant to colorectal disease)

2) NIH for combined study of A) Familial diverticulitis, and B) Sporadic diverticulitis
(potentially GWAS)

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

1) Family 242 suggests a specific variant in the Lamda Beta 4 gene that may affect the
myenteric plexus of the gastrointestinal tract, suggesting that a nervous and possibly
motility dysfunction of the gut predisposes to diverticular disease. Future studies will a)
evaluate whether sporadic diverticulitis patients have such a defect using
immunohistochemical (IHC) staining of harvested tissues, and b) develop a knock-out
animal model of compromised lambda beta 4 expression.

2) Genes/variants suggested to be possibly involved with the pathogenesis of diverticular
disease from the 3 studied families (see tables below in Section 17) will be investigated
in a group of 180 sporadic diverticulitis patients (already recruited with specimens
available into the Division of Colorectal Surgery’s “Colorectal Diseases Biobank™). The




top 3-5 genes identified from the three families studied to date will be sequenced in the
180 sporadic patients to determine whether gene variants found in the family cohorts,
may also be found in sporadic disease possibly as spontaneous mutations.

3) Possible collaborations with other groups (e. g., eMerge, Electronic Medical Records and
Genomics Network, a multi-institutional gene bank containing DNA specimens from
thousands of patients with well characterized disease processes) to achieve sufficient
patient samples to perform a genome wide association study for diverticulitis (GWAS).

13. 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 1
Female
Unknown
Total 1
Undergraduate Masters Pre-doc Post-doc
Hispanic
Non-Hispanic 1
Unknown
Total 1
Undergraduate Masters Pre-doc Post-doc
White 1
Black
Asian
Other
Unknown
Total 1

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.

16.

17.

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.

This project represented one of the initial studies undertaken by the newly established
Institute for Personalized Medicine and thus helped refine that Institute’s methods and

techniques for patient recruitment, specimen handling, and collaborative approach to genetic
studies being done on patient volunteers at the Penn State M. S. Hershey Medical Center.

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 No X

If yes, please describe the collaborations:

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 No X

If yes, please describe involvement with community groups that resulted from the
research project:

Progress in Achieving Research Goals, Objectives and Aims.

List the project goals, objectives and specific aims (as contained in the grant agreement).
Summarize the progress made in achieving these goals, objectives and aims for the period
that the project was funded (i.e., from project start date through end date). 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 (o) and beta (13) should not
print as boxes () and include the appropriate citation(s). DO NOT DELETE THESE
INSTRUCTIONS.

Diverticulitis is a common inflammatory condition of the colon usually affecting older
individuals with about 1-2% of the American population requiring surgery that can be life-
threatening and disabling. However, it is also seen in youthful individuals with affected family
members suggesting a genetic basis for the disease. Our hypothesis is that there are host genetic
factors that predispose the individual to the development of diverticulitis, the identification of
which can help in disease management and decision making as well as directing future research
into the pathophysiology of the ailment.

The research aim of this project is to identify single nucleotide polymorphisms (SNP’s)
associated with diverticulitis requiring surgery. We plan to do this by studying a group of
individuals very likely to have such genetic SNP’s, specifically youthful individuals with severe
disease(requiring surgery) and their family members some of whom are also affected with
diverticulitis. From our well established, IRB approved biobank, we presently have
approximately 20 such individuals from 4 different families.

Our specific aims for this project are:

A) To perform total exome sequencing of approximately 22 individuals from 4 family cohorts
containing at least one individual below the age of 50 with diverticulitis and at least one other
first degree relative with diverticulitis.



B) To perform statistical analysis on the genomic data so developed from (A) to identify single
nucleotide polymorphisms (SNP’s) or insertion/deletions that are associated with
diverticulitis.

Specific Aim A:

We completed whole exome sequencing and genetic analysis looking for SNP’s and genes of
interest on 3 of the 4 families (190, 231, 242) from the original proposal. Family 159 was not
investigated because there was no recruited member that did NOT have diverticular disease and
thus represented a much less informative study group. We have pursued further recruitment of
individuals from this family 159 to make the family more informative from a genetic standpoint,
but divorce, death, distance and poor relations between family members have prohibited further
recruitment during the period of this grant. However we continue to pursue recruitment, hoping
to contact a family member (divorced spouse, living at a distance) that would render this family
more informative. This family however may still be utilized in our subsequent studies to possibly
confirm or refute SNP’s/genes found in other investigations.

The process/methodology of whole exome sequencing of study patients used the Hi-Seq
sequencer present in the Institute of Personalized Medicine. Steps of specimen preparation and
assay included:

a) Sample DNA Fragmentation: Genomic DNA was prepared/isolated from whole blood
using a QiaSymphony DNA robot and quality/concentration assessed using pico
green quantification. Genomic DNA was fragmented using a Covaris E220 focused-
ultrasonicator.

b) IHlumina Library Preparation: The Apollo 324 Library Prep System was used to
prepare libraries for sequencing.

c) Exome Enrichment Cluster Generation: SeqCap EZ Human Exome Library v3.0
enrichment was used.

d) Sequencing and Basecalling: Sequencing was performed on an Illumina HiSeq 2500
machine.

Specific Aim B:

Raw data generated from HiSeq analysis was analyzed as follows. We first performed quality
control on the FASTQ files (raw reads) by using FastQC! software to make sure the sequencing
data was of high quality and there was no systematic bias (such as GC content). Next we aligned
the FASTQ files to human genome (hg19) with BWA.? The alignment results were then
converted to SAM format (Sequence Alignment/Map), which contains many features that are
critical for downstream analysis. The SAM files were then converted to BAM (binary
Alignment/Map) format, which is essentially a compressed file and indexed for faster data
access. We then used the Picard® tool to remove the PCR duplicates due to amplification biases
in PCR. Small Indels at the end of sequence reads are known to lead to false positive SNPs and
therefore need to be identified. To solve this problem, we performed local realignment around
indels using local realignment tools from the Genome Analysis Tool Kit (GATK).* The base



Family 190

Family 231

Family 242

quality score for sequencing reads could contain bias and thus lead to false positive SNP calls.
We recalibrated the base quality score with the following functions (CountCovariates and
TableRecalibration) from GATK. Finally, we made the SNP calling with GATK
UnifiedGenotyper program and saved the output in a VCF file.

The single nucleotide variants (SNVs) obtained from the above described ‘pipeline’ consisted of
the SNVs that matched the pattern of inheritance for each family. The data was further truncated
by removing all SNVs that were present in the population with a frequency greater than 1/1000
for all families. For families 190 and 231, the remaining SNVs were then condensed down to a
list of genes that the variants were present in. Family 242, due to its multiple diseased and non-
diseased members across multiple generations was particularly informative. It was subjected to
two methods of analysis. The first was performed using SnpEff, a software which categorizes the
variants and predicts the effect of those variants on genes
(http://snpeff.sourceforge.net/SnpEff.html). Using this technique, a list of highly damaging
variations matching the inheritance pattern of diverticulitis within the family was produced (see
table below). Following this, a second analysis was performed in a similar fashion for families
190 and 231, yielding the tables displayed below for the three families.

Chromosome Location
1 1 12175729
2 5 112439941
3 6 30993377
4 8 110376861
5 1 125659371
6 11 1857173
7 12 10149851
8 18 21511089
9 18 47563299
10 21 46314907

Chromosome Location
1 1 240370985
2 5 150121691
3 6 136582417
4 8 144940230
5 8 23056956
6 10 135440216
7 11 77937657
8 11 1017783
9 12 123200334
10 17 48276811

Chromosome Location
1 5 115394456
2 7 100028159
3 7 107738905
4 12 54686662
5 14 23240713
6 14 55169050
7 17 17250157
8 17 76694990
9 19 55263886
10

Gene
TNFRSF8
mcc
PBMUCL1
PKHD1L1
PATE3
SYT8
CLEC1B
LAMA3
MYO58B
ITGB2

Gene
FMN2
DCTN4
BCLAF1
EPPK1

TNFRSF10A

FRG2B
GAB2
MUC6
HCAR3

COL1A1

Gene
ARL14EPL
PPP1R35
LAMB4
NFE2
OXA1L
SAMD4A
NT5M
CYTH1

KIR2DL3 Killer Cell Immunoglobulin like Receptor, 2 Domains, Cytoplasmic Tail 3

Gene Name
Tumor Necrosis Factor Receptor Superfamily, Member 8
Mutated In Colorectal Cancers
Mucin 22

Polycystic Kidney And Hepatic Disease 1 (Autosomal Recessive)-Like 1

Prostate And Testis Expressed 3
Synaptotagmin VIII
C-Type Lectin Domain Family 1, Member B
Laminin, Alpha 3
Myosin VB
Integrin, Beta 2 (Complement Component 3 Receptor 3 And 4

Gene Name
Formin 2
Dynactin 4 (P62)

BCL2-Associated Transcription Factor 1

Epiplakin 1

Tumor Necrosis Factor Receptor Superfamily, Member 10a
FSHD Region Gene 2 Family, Member B
Growth Factor Receptor Bound Protein 2-Associated Protein 2
Mucin 6, Oligomeric Mucus/Gel-Forming
Hydroxycarboxylic Acid Receptor 3
Collagen, Type |, Alpha 1

Gene Name
ADP-Ribosylation Factor-Like 14 Effector Protein-Like
Protein Phosphatase 1, Regulatory Subunit 35
Laminin Beta 4
Nuclear Factor (erythroid-derived)

Oxidase (cytochrome C) Assembly 1-like
Sterile Alpha Motif Domain Containing 4A
5',3'-Nucleotidase, Mitochondrial
Cytohesin 1

Gene Description
TNF-receptor
Tumor suppressor gene
Gastric glycoprotein
T Lymphocyte Receptor protein
Plasminogen activator receptor
Regulates membrane fusion and endocytosis
Receptor that cytotoxicity and cytokine secretion
Regulates extracellular matrix organization
Regulates plasma membrane recycling
Cell surface integrin protein

Gene Description
Actin binding protein
Cytoskeletal matrix protein
Transcriptional repressor
Cytoskeletal matrix protein
TNF-receptor
Transcriptional regulator
Cytokine signal transduction
Gastric glycoprotein
G-protein coupled receptor
Collagen matrix protein

Gene Description

Regulates vesicle movement along actin
Regulates muscle contractility

Regulates extracellular matrix organization
Regulated erythroid maturation

Regulates expression of complex 1 in mitochondria
Posttranscriptional regulator
Regulates pool of mitochondrial dTTP

adhesiveness of integrins in lymphocytes

Transmembrane glycoproteins

Possible Relation to Diverticulitis
Regulates immune response
Regulates cell growth
Epithelial cytoprotection

Polycystic Kidney disease is a known risk factor for Diiverticulosis/it is

Causes neuronitis
Causes neuronitis
Regulates immune response
Cytoskeletal rearrangement
Cytoskeletal rearrangement
Cytoskeletal rearrangement

Possible Relation to Diverticulitis
Cytoskeletal rearrangement
Associated with muscular dystrophy
Associated with muscular dystrophy
Cytoskeletal rearrangement
Regulates immune response
Associated with muscular dystrophy
Regulates immune response
Epithelial cytoprotection
Heredity motor neuropathy
Associated with Ehlers-Danlos syndrome

Possible Relation to Diverticulitis
Cytoskeletal rearrangement
Cytoskeletal rearrangement
Associated with myopathies

Associated with neurogastrointestinal encephalopathy
Regulates immune response
Regulates immune response

Using the above approach, LamB4 stood out as a likely candidate gene as the causal variation for
the inherited diverticulitis observed in family 242. In order to verify the validity of the SNV
observed in LamB4 in family 242, the exome sequencing results from the Illumina HiSeq were



confirmed via manual inspection using the Borad Institute’s Integrated Genome Viewer.®
Following this In silico verification, Sanger sequencing was performed on family 242 to confirm
the same SNV in LamB4 (Figures below). The results affirmed that the inheritance pattern
matched that of an autosomal dominant pedigree, with each affected family member being
heterozygous for the variant.

Verification of G1303A variation observed in family 242 by Sanger
sequencinfg of affected(left) and unaffected(right) patients
A

ected
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We then attempted to identify variations in the tissue expression of LamB4 by performing
immunohistochemistry (IHC). Unfortunately we had tissue only from the index, affected patient
from family 242 and no related unaffected individuals. Thus, tissues evaluated for LamB4
expression were from 7 unrelated control patients, 7 unrelated patients with sporadic
diverticulitis (both taken from the Colorectal Biobank) and the one sample from the index
affected member of family 242.

The control patients showed heavy staining of LamB4 antibody in the epithelial cells of the
colon and regions of the myenteric plexus. The sporadic diverticulitis samples showed similar
staining as the controls in the regions of the myenteric plexus. However, the epithelial cells
showed decreased staining relative to the controls. The patient from family 242 showed
decreased staining in epithelial cells and near absent staining in the myenteric plexus (see figures
below). To verify the location of staining within the myenteric plexus, S100 neuronal staining
was performed, confirming the LamininB4 co-localization in the myenteric plexus.



Control
Patient

Sporadic
Diverticulitis
Patient

Family
242
Patient

Immunohistochemical Staining for LamB4
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Collectively, these results suggest that the SNV identified in LamB4 within family 242 as a
possible causal variation for the inherited familial diverticulitis. It correlates with altered tissue
expression, suggesting an anatomic, if not potentially physiologic consequence in the organ
affected by the disease process. A potential hypothesis or disease mechanism is suggested,
relating to alteration in nervous function and/or motility of the colon. Since the creation of
diverticuli is felt to be due to increased intraluminal pressure (the consequence of motility), this
finding is in keeping with our present but very incomplete understanding of the pathophysiology
of diverticulitis.
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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

Note: Studies that fall dramatically short on recruitment are encouraged to
provide the details of their recruitment efforts in Item 17, Progress in Achieving
Research Goals, Objectives and Aims. For example, the number of eligible
subjects approached, the number that refused to participate and the reasons for
refusal. Without this information it is difficult to discern whether eligibility
criteria were too restrictive or the study simply did not appeal to subjects.

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

11



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:

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 or paper submitted for publication, listed in the table, in a PDF
version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include
the number of the research project, the last name of the P, and an abbreviated title of the
publication. For example, if you submit two publications for Smith (PI for Project 01), one

12



publication for Zhang (PI for Project 03), and one publication for Bates (PI for Project 04),
the filenames would be:

Project 01 — Smith — Three cases of isolated

Project 01 — Smith — Investigation of NEB1 deletions

Project 03 — Zhang — Molecular profiling of aromatase

Project 04 — Bates — Neonatal intensive care
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):

1.

OSubmitted
None L1Accepted
OPublished

21.

22.

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

Yes X No

If yes, please describe your plans:

We plan to submit a journal article suggesting a role for Laminin Beta 4 in diverticular
disease.

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.

NONE

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

13



23.

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- gif 23(A) is “No.”)

a. Title of Invention:
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:

14



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.

15



BIOGRAPHICAL SKETCH

Provide the following information for the key personnel and other significant contributors.
Follow this format for each person. DO NOT EXCEED FOUR PAGES.

NAME POSITION TITLE

Walter A. Koltun, MD Professor of Surgery

eRA COMMONS USER NAME

WAKOLTUN

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)
INSTITUTION AND LOCATION _DEGREE MM/YY FIELD OF STUDY

(if applicable)
Massachusetts Institute of Technology, Boston, MA BS 06/77 Biology
Harvard Medical School, Boston, MA MD 06/81 Medicine

A. Personal Statement

| am a colorectal surgeon and my practice is 75% inflammatory bowel disease patients and to a lesser degree
the management of diverticulitis. | operate 3-7 times per week on patients with inflammatory bowel disease
and approximately 2 -3 times per month for diverticulitis. My four partners have a similar case load in
aggregate. At our institution, we have an extensive research enterprise taking advantage of all patients with
colorectal disease as subjects of clinical trials but also utilizing tissues and serum harvested at the time of
surgery creating a Biobank that has DNA, serum, and tissue repositories for scientific investigations. This
Biobank has been in place since 1998 and now contains approximately 1500 patients with their corresponding
samples. The present study utilizes this Biobank to perform fundamental genetic and serum analysis of
patients, specifically those suffering from diverticulitis. To date we have recruited approximately 80 patients
with diverticulitis, including approximately 25 with youthful or familial diverticulitis. Presently we recruit between
5 and 10 patients per month with diverticulitis.

Our laboratory has a full complement of researchers directly employed in the Division of Colon and Rectal
Surgery that will support this grant, specifically, a PhD geneticist, Dr. Zhenwu Lin, 2 full-time technicians, and a
Biobank data and tissue manager and patient recruiter. In addition, we have an established research
relationship with Dr. Arthur Berg who is co-supported by the Division of Colon and Rectal Surgery and the Dept
of Public Health Sciences providing genetic statistical analysis of our work.

Using our Biobank we have previously studied and published extensively on using genetic analysis in surgical
decision making in inflammatory bowel disease and we propose now to apply similar concepts and techniques
of analysis to the study of patients with diverticulitis.

B. Positions and Honors
Positions

1981-1989 Clinical Fellow, Department of Surgery, Harvard Medical School, Boston, MA

1988-1989 Associate Surgeon, Brigham and Women’s Hospital, Boston, MA

1989-1990 Chief Resident Surgeon, Brockton-West Roxbury Veterans Administration Hospital, West
Roxbury, MA

1990-1996 Assistant Professor, Department of Surgery, Pennsylvania State University, Hershey Medical
Center, Hershey, PA

1996-2002 Associate Professor, Department of Surgery, Pennsylvania State University, Hershey Medical
Center, Hershey, PA

2000-present  Chief, Division of Colon and Rectal Surgery, Department of Surgery, Pennsylvania State
University, Hershey Medical Center, Hershey, PA

2001-present Peter and Marshia Carlino Chair in Inflammatory Bowel Disease, Department of Surgery,
Pennsylvania State University, Hershey Medical Center, Hershey, PA

2002-present  Professor, Department of Surgery, Pennsylvania State University, Hershey Medical Center,
Hershey, PA



Honors

1982
1983
1991

1994

1996
1996

1997
2002

Brooks Fellowship Award — Brigham and Women'’s Hospital

Brooks Fellowship Award — Brigham and Women'’s Hospital

The New Jersey Society of Colon and Rectal Surgeons Award for Best Poster: “Increased
Bowel Permeability after lleal Pouch Anal Anastomosis”

Junior Faculty Awardee for the 10" Anniversary Celebration of the World Congress of
Gastroenterology Society of surgery of the Alimentary Tract

Young Investigators Award — American Society of Colon and Rectal Surgeons

Thomas V.N. Ballantine Memorial Award for Excellence in Surgical Education — Pennsylvania
State University, Hershey Medical Center

Harry E. Bacon Foundation Award — American Society of Colon and Rectal Surgeons
Peter and Marshia Carlino Chair in Inflammatory Bowel Disease

C. Selected Peer-Reviewed Publications

1.

2.

3.

10.

11.

12.

13.

14,

15.

16.

Koltun WA. The dangers associated with endoscopic management of strictures in IBD (controversy).
Inflamm Bowel Dis. 2007;13(3):359-61.

Koltun WA. The future of surgical therapy of inflammatory bowel disease. Dis Colon Rectum.
2008;51(6):813-817.

Cho CS, Dayton MT, Thompson JS, Koltun WA, Heise CP, Harms BA. Proctocolectomy-ileal pouch —
anal anastomosis for ulcerative colitis after liver transplantation for primary sclerosing cholangitis. J
Gastrointest Surg. 2008;12(7):1221-6.

Lin Z, Poritz LS, Franke A, Li TY, Ruether A, Byrnes KA, Wang Y, Gebhard AW, MacNeill C, Thomas NJ,
Schreiber S, Koltun WA. Genetic association of nonsynonymous variants of the IL23R with familial and
sporadic inflammatory bowel disease in women. Dig Dis Science. 2010;55(3):739-46.

Miller FA, Jones CR, Clarke LE, Lin Z, Adams DR, Koltun WA. Successful use of Adalimumab in treating
cutaneous metastatic Crohn’s disease: report of a case. Inflamm Bowel Dis. 2009;15(11):1611-2.

Poritz LS, Zhang WJ, Thompson J, Boyer M, Clark C, Koltun WA. Impaired IL-4 induced phosphorylation
of STAT6 null cells from an inflammatory bowel disease (IBD) registry. J Surg Res. 2009;162(2):290-8.
Lin Z, Nelson L, Poritz L, Franke A, Li T, Ruether A, Byrnes KA, Wang Y, Gebhard AW, MacNeill C,
Thomas NJ, Schreiber S, Koltun WA. OCTNL variant L503F is associated with familial and sporadic
inflammatory bowel disease. J Crohns Colitis. 2009;4(2):132-8.

Yu W, Lin Z, Kelly AA, Hegarty JP, Poritz LS, Wang Y, Li TY, Schreiber S, Koltun WA. Association of a
Nkx2-3 polymorphism with Crohn’s disease and expression of Nkx2-3 is up-regulated in B cell lines and
intestinal tissue with Crohn’s disease. J Crohns Colitis. 2009;3(3):189-95.

Fitzpatrick LR, Meirelles K, Small JS, Puleo FJ, Koltun WA, Cooney RN. A new model of chronic hapten-
induced colitis in young rats. J Pediatr Gastroenterol Nutr. 2010;50(3):240-50.

Yu W, Lin Z, Hegarty JP, John G, Chen X, Faber PW, Kelly AA, Wang Y, Poritz LS, Schreiber S, Koltun
WA. Genes regulated by NKx2-3 in siRNA-mediated knockdown B cells: implication of endothelin-1 in
inflammatory bowel disease. Mol Genet Metab. 2010;100(1):88-95.

Wang Z, Liu T, Lin Z, Hegarty J, Koltun WA, Wu R. A general model for multilocus epistatic interactions
in case-control studies. PLoS One. Aug 2010;5(8). pii;:e11389. PMCID: PMC2909900

Sehgal R, Koltun WA. Scoring systems in inflammatory bowel disease. Expert Rev Gastroenterol
Hepatol. Aug 2010;4(4):513-521.

Bennett-Guerrero E, Pappas TN, Koltun WA, Fleshman JW, Lin M, Garg J, Mark DB, Marcet JE, Remzi
FH, George VV, Newland K, Corey GR; SWIPE 2 Trial Group. Gentamicin-collagen sponge for infection
prophylaxis in colorectal surgery. N Engl J Med. Sep 9 2010;363(11):1038-1049.

Haveran LA, Sehgal R, Poritz LS, McKenna KJ, Stewart DB, Koltun WA. Infliximab and/or Azathioprine
in the treatment of Crohn’s disease like complications after ileal pouch anal anastomosis. Dis Colon
Rectum. 2010;54(1):15-20.

Lin Z, Hegarty JP, Cappel JA, Yu W, Chen X, Faber P, Wang Y, Kelly AA, Poritz LS, Peterson BZ,
Schreiber S, Fan JB, Koltun WA.. Identification of disease-associated DNA methylation in intestinal
tissues from patients with inflammatory bowel disease. Clin Genet. 2011;80(1):59-67.

Sehgal R, Beg A, Hegarty JP, Kelly AA, Lin Z, Poritz LS, Koltun WA. NOD2/CARD15 mutations correlate
with severe pouchitis after ileal pouch-anal anastomosis. Dis Colon Rectum. 2010;52(11):1487-94.



17. Lin Z, Poritz LS, Franke A, Li T-Y, Ruether A, Byrnes KA, Wang Y, Gebhard AW, MacNeill C, Thomas
NJ, Schreiber S, Koltun WA. Genetic association of honsynonymous variants of the IL23R with familial
and sporadic inflammatory bowel disease in women. Dig Dis Sci. 2010;55(3):739-46.

18. John G, Hegarty JP, Yu W, Berg A, Pastor DM, Kelly AA, Wang Y, Poritz LS, Schreiber S, Koltun WA,
Lin Z. NKX2-3 variant rs11190140 is associated with IBD and alters binding of NFAT. Mol Genet Metab.
2011;104:174-9.

19. Poritz LS, Harris LR, Kelly AA, Koltun WA. Increase in the tight junction protein claudin-1 in intestinal
inflammation. Dig Dis Sci. 2011;56(10):2802-9.

20. Lin Z, Hegarty JP, Berg A, Wang Z, Kelly AA, Wang Y, Poritz LS, Wu R, Koltun WA. DLG5 P1371Q is
associated with inflammatory bowel disease and complementary to R30Q in disease susceptibility. Swiss
Med Weekly. 2011;141:w13290.

21. YuW, Hegarty JP, Berg A, Chen X, West G, Kelly AA, Wang Y, Poritz LS, Koltun WA, Lin Z. NKX2-3
transcriptional regulation of endothelin-1 and VEGF signaling in human intestinal microvascular
endothelial cells. PLoS One. 2011;6(5):e20454.

22. Lin Z, Hegarty JP, Lin T, Ostrov B, Wang Y, Yu W, Kelly AA, Poritz LS, Koltun WA. Failure of anakinra
treatment of pyoderma gangrenosum in an IBD patient and relevance to the PSTPIP1 Gene. Inflamm
Bowel Dis. 2011;17(6):E41-2.

23. Sehgal R, Berg A, Polinski JI, Hegarty JP, Lin Z, McKenna KJ, Stewart DB, Poritz LS, Koltun WA.
Mutations in IRGM are associated with more frequent need for surgery in patients with ileocolonic
Crohn’s disease. Dis Colon Rectum. 2012 Feb;55(2):115-21.

24. Sehgal R, Berg A, Polinski JI, Hegarty JP, Lin Z, McKenna KJ, Stewart DB, Poritz LS, Koltun WA.
Genetic risk profiling and gene signature modeling to predict risk of complications after IPAA. Dis Colon
Rectum. 2012;55(3):239-48.

25. Lin Z, Hegarty JP, Cappel JA, Yu W, Chen X, Faber P, Wang Y, Kelly AA, Poritz LS, Peterson BZ,
Schreiber S, Fan JB, Koltun WA. Identification of disease-associated DNA methylation in intestinal
tissues from patients with inflammatory bowel disease. Clin Genet. 2011;80(1):59-67.

26. Lin Z, John G, Hegarty J, Berg A, YuW, Wang Y, Kelly A, Peterson BZ, Poritz LS, Floros J, Koltun WA.
Genetic variants and monoallelic expression of surfactant protein D in inflammatory bowel disease. Ann
Hum Genet. 2011 Sep;75(5):559-68.

27. YuW, Hegarty JP, Berg A, Kelly AA, Wang Y, Poritz LS, Franke A, Schreiber S, Koltun WA, Lin Z.
PTPNZ2 is associated with Crohn’s disease and it's expression is regulated by NKX2-3. Dis Markers.
2012;32(2):83-91.

28. YuW, Lin Z, Hegarty JP, Chen X, Kelly AA, Wang Y, Poritz LS, Koltun WA. Genes differentially
regulated by NKX2-3 in B cells between ulcerative colitis and Crohn’s disease patients and possible
involvement of EGRL1. Inflammation. 2012;35(3):889-99.

29. Connelly TM, Koltun WA. The role of genetics in the surgical management of IBD. Semin Colon Rectal
Surg. 2012;23(2):44-50.

30. Connelly TM, Koltun WA. Less than total proctocolectomy in Crohn’s disease patients with dysplasia?
Ann Surg. 2012;256(2):227-8.

D. Research Support
Ongoing Research Support
Peter and Marshia Carlino Fund for IBD Research

Completed Research Support

Cooney (PI) 07/01/2007 — 06/30/2010

Crohn’s and Colitis Foundation of America

Title: Mechanisms and Therapies for Growth Failure in Intestinal Inflammation

Project goal: Evaluate metabolic factors in IBD that worsen nutritional status & growth, including skeletal

growth in adolescents. Role: Co-Investigator
Koltun (PI) 07/01/2007 — 06/30/2012
Philadelphia Health Care Trust Role: PI

Title: The Genetic and Metabolic Characterization of Inflammatory Bowel Disease
Project goal: Define genetic and metabolic determinants of clinical disease behaviors in IBD patients.
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GLENN S. GERHARD Professor

eRA COMMONS USER NAME:

gsgerhard

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)
INSTITUTION AND LOCATION (ifzﬁgféiﬁe) MM/YY FIELD OF STUDY

Penn State University, University Park, PA B.S. 03/82 Biochemistry

Penn State College of Medicine, Hershey, PA M.D. 05/86 Medicine

Wistar Institute, Philadelphia, PA Postdoc 06/87 Cell Biology of Aging

University of Pennsylvania, Philadelphia, PA Postdoc 08/92 Human Genetics

A. Personal Statement

The goal of the proposed research is to identify mutations causing diverticulosis/diverticulitis using family-
based design and whole genome sequencing. The families assembled by Pl Dr. Koltun represent a unique
resource and an exciting opportunity to rapidly increase our understanding of this common disorder with
tremendous morbidity. | have a long-standing interest in the genetics of complex phenotypes and a broad
background in genetics. | have ongoing whole exome sequencing studies in several different disease areas.
As PI or co-Investigator on a number of previous institutional, private sector, foundation, and NIH funded
grants, | have successfully administered projects (e.g. staffing, research protections, budget), collaborated
with other researchers, and produced a number of peer-reviewed publications. Much of my research has
been collaborative, thus | am aware of the importance of frequent communication among project members
and of constructing a realistic research plan, timeline, and budget. The current application is similar to other
successful projects in which | have been a participant. | believe that | have a demonstrated record of
productive research in genetics and obesity, and that my expertise and experience are well suited to serve
as a Co-PI for the proposed project.

B. Positions and Honors.

Positions and Employment
1986-1987 Postdoctoral Fellow, Cell Biology of Aging, Wistar Institute, Philadelphia, PA

1987-1990 Resident Physician, Pathology, Dartmouth-Hitchcock Medical Center, Hanover, NH

1990-1992 Postdoctoral Fellow, Human Genetics, University of Pennsylvania, Philadelphia, PA

1992-1994 Research Assistant Professor, Medical College of Pennsylvania, Philadelphia, PA

1994-1995 Clinical Fellow, Transfusion Medicine, University of Wisconsin, Madison, WI

1995-1999 Assistant Professor (Clinical), Department of Pathology, Penn State-Hershey, Hershey,
PA

1996-1999 Assistant Director, Molecular Diagnostics Laboratory, Penn State-Hershey, Hershey, PA

1996-1999 Member, InterCollege Graduate Program in Genetics, Penn State-Hershey, Hershey, PA

1996- Faculty Affiliate, Center for Developmental and Health Genetics, Penn State, Univ. Park,
PA

1997-1999 Co-Director, ImmunoBiology Graduate Option, Penn State-Hershey, Hershey, PA

1999-2003 Assistant Professor (Research), Dept. of Pathology, Dartmouth Med. School, Hanover,
NH

1999-2003 Assistant Dir., Molecular Genetics Diagnostics Lab., Dartmouth Med. School, Hanover,
NH

2003-2012 Staff Scientist, Weis Center for Research, Geisinger Clinic, Danville, PA

2004-2012 Medical Director, Molecular Diagnostics Laboratory, Geisinger Clinic, Danville, PA

2012- Admin. Director, Institute for Personalized Medicine, Penn State-Hershey, Hershey, PA

2012- Professor, Dept. of Pathology, Penn State-Hershey, Hershey, PA



2012- Professor, Dept. of Biochemistry and Molecular Biology, Penn State-Hershey, Hershey,

PA

Honors
1996 American Association of Blood Banks (AABB)-Fenwal Tranfusion Medicine Fellows

Scholarship Award

C. Selected peer-reviewed publications. (Selected from over 70 peer-reviewed publications)

Most relevant to the current application

1.

Chu X, Erdman R, Susek M, Gerst H, Derr K, Al-Agha M, Wood GC, Hartman C, Yeager S, Blosky MA,
Krum W, Stewart WF, Carey D, Benotti PN, Still CD, Gerhard* GS. Association of morbid obesity with
FTO and INSIG2 allelic variants. Arch Surg. Mar 2008;143(3):235-40; discussion 241.

Wood GC, Still CD, Chu X, Susek M, Erdman R, Hartman C, Yeager S, Blosky MA, Krum W, Carey DJ,
Shelding KA, Benotti PN, Stewart WF, Gerhard* GS. Association of chromosome 9p21 SNPs with
cardiovascular phenotypes in morbid obesity using electronic health record data. Genom Med. Jan
2008;2(1-2):33-43. Epub 2008 Jul 26. PMCID: PMC2518660

Still CD, Wood CG, Chu X, Erdman R, Manney C, Benotti P, Petrick AT, Strodel W, Mirshahi U, Mirshahi
T, Carey DJ, Gerhard* GS. High allelic burden of four obesity SNPs is associated with poorer weight loss
outcomes following gastric bypass surgery. Obesity (Silver Spring). Aug 2011;19(8):1676-83. Epub 2011
Feb 10.

Kumashiro N, Erion D, Zhang D, Kahn M, Beddow S, Chu X, Still C, Gerhard GS, Dziura J, Petersen K,
Samuel V, Shulman G. Cellular mechanism of insulin resistance in nonalcoholic fatty liver disease. Proc
Natl Acad Sci U S A. Sep 27 2011;108(39):16381-5. Epub 2011 Sep 19. PMCID: PMC3182681

Wood GC, Chu X, Still CD, Manney C, Strodel W, Petrick A, Gabrielsen J, Seiler J, Carey DJ, Benotti PN,
Gerhard* GS. An electronic health record-enabled obesity database. BMC Med Inform Decis Mak. May
28 2012;12(1):45. PMCID: PMC3508953

Related to the field

1.

Still CD, Benotti P, Petrick A, Gerhard GS, Hartman C, Strodel W. Outcomes of preoperative

weight loss in high-risk patients undergoing gastric bypass surgery. Arch Surg. Oct
2007;142(10):994-8; discussion 999.

Benotti PN, Still CD, Wood GC, Akmal Y, King H, El Arousy H, Dancea H, Gerhard GS, Petrick A,
Strodel W. Preoperative weight loss before bariatric surgery. Arch Surg. Dec 2009;144(12):1150-5.
Elmore JR, Obmann MA, Kuivaniemi H, Tromp G, Gerhard GS, Franklin DP, Boddy AM, Carey DJ.
Identification of a genetic variant associated with abdominal aortic aneurysms on chromosome 3p12.3 by
genome wide association. J Vasc Surg. Jun 2009;49(6):1525-31.

Samuel VT, Beddow SA, Ilwasaki T, Zhang XM, Chu X, Still CD, Gerhard GS, Shulman Gl. Fasting
hyperglycemia is not associated with increased expression of PEPCK or G6Pc in patients with type 2
Diabetes. Proc Natl Acad Sci U S A. Jul 21 2009;106(29):12121-6. Epub 2009 Jul 8. PMCID:
PMC2707270

Skelding KA, Gerhard GS, Vlachos H, Selzer F, Kelsey SF, Chu X, Erdman R, Williams DO, Kip K.
Association of an INSIG2 obesity allele with cardiovascular phenotypes is gender and age dependent.
BMC Cardiovasc Disord. Sep 29 2010;10:46. PMCID: PMC2958931

Erlich PM, Hoffman SN, Rukstalis M, Han JJ, Chu X, Kao WH, Gerhard GS, Stewart WF, Boscarino JA.
Nicotinic acetylcholine receptor genes on chromosome 15g25.1 are associated with nicotine and opioid
dependence severity. Hum Genet. 2010;128(5):491-9. Epub 2010 Aug 20.

Gerhard* GS, Chokshi R, Still CD, Benotti P, Wood GC, Freedman-Weiss M, Rider C, Petrick AT. The
influence of iron status and genetic polymorphisms in the HFE gene on the risk for postoperative
complications after bariatric surgery: a prospective cohort study in 1,064 patients. Patient Saf Surg. Jan 10
2011;5(1):1. PMCID: PMC3031214

Mirshahi UL, Still CD, Masker KK, Gerhard GS, Carey DJ, Mirshahi T. The MC4R (1251L) allele is
associated with better metabolic status and more weight loss after gastric bypass surgery. J Clin
Endocrinol Metab. Dec 2011;96(12):E2088-96. Epub 2011 Oct 5. PMCID: PMC3232628



9. Gattu AK, Birkenfeld AL, Jornayvaz F, Dziura J, Li F, Crawford SE, Chu X, Still CD, Gerhard GS, Chung
C, Samuel V. Insulin resistance is associated with elevated serum pigment epithelium-derived factor
(PEDF) levels in morbidly obese patients. Acta Diabetol. 2012 Dec;49 Suppl 1:161-9. Epub 2012 May 1.

10. Matzko M, Argyropoulos G, Wood GC, Chu X, McCarter, RJM, Still CD, Gerhard GS. Association of
Ghrelin receptor promoter polymorphisms with weight loss following roux-en-Y gastric bypass surgery.
Obes Surg. May 2012;22(5):783-90. PMCID: PMC3545394

D. Research Support.

Ongoing Research Support

5 R01 DK088231-02 Gerhard (PI) 03/01/2011 - 02/29/2016

NIH

Title: Genetic Determinants of Weight Loss and Resolution of Co-morbidities

Project goal: The goal of this study is to identify genetic markers that are associated with resistance to weight

loss, type Il diabetes, hypertension, or dyslipidemia following bariatric surgery. Role: PI
5 R01DK091601-02 Gerhard & DiStephano (multiple PI’s) 07/25/2011 - 05/31/2016
NIH

Title: Genetic Determinants of NAFLD Severity and Progression
Project goal: The goal of this study is to identify genetic markers that are associated with NAFLD severity and

progression. Role: Multiple PI
3 U0O1HG006382-02 Ledbetter & Carey (PI's) 08/15/2011 - 07/31/2015
NIH

Title: Geisinger eGenomic Medicine (GEM) Program
Project goal: This project is part of the NIH (Electronic Medical Records and Genomics (eMERGE) Network,

Phase Il — Study Investigators (U0O1) program. Role: Co-Investigator
5 P30DK072488-08 Shuldiner (PI) 09/15/2005 — 08/31/2015
NIH

Title: Mid-Atlantic Nutrition Obesity Research Center
Project goal: The major goals of this project are to provide infrastructure to support obesity and nutrition
research. Role: Co-Investigator

Completed Research Support

5 U01HL105198-08 Shuldiner (PI) 09/23/2005 - 6/30/2015

NIH

Title: Pharmacogenomics of Anti-platlet Interventions-2 (PAPI-2) Study

Project goal: This NIH Pharmacogenomic Research Network project is a multi-center prospective double-blind
randomized comparative effective trial comparing personalized anti-platelet therapy (PAT) to standard of care
anti-platelet therapy in patients undergoing percutaneous coronary interventions and patients with acute

coronary syndrome. Role: Co-Investigator
200-2009-32211 Gerhard (PI) 10/01/2009 — 09/30/2012
CDC

Title: JAK2 Prevalence Project
Project goal: The major goals of this project are to determine the prevalence of the JAK2 MPN mutation in a
large population based sample. Role: PI

No number Gerhard (PI) 03/01/2011 - 12/31/2013
International Severe Adverse Events Consortium (iISAEC)

Title: Pharmacogenomics of Anti-psychotic Induced Extreme Weight Gain- Phase 2

Project goal: The goals of the project are to define extreme weight gain phenotypes in preparation for a pilot
genome-wide association study to identify genetic variants predisposing to anti-psychotic induced extreme
weight gain. Role: PI



BIOGRAPHICAL SKETCH

NAME POSITION TITLE

Berg, Arthur Assistant Professor
eRA COMMONS USER NAME (credential, e.g., agency login)

ASBERG

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include postdoctoral training and
residency training if applicable.)

INSTITUTION AND LOCATION _DEGREE MM/YY FIELD OF STUDY
(if applicable)
University of Southern California, Los Angeles BS 08/02 Mathematics
University of Southern California, Los Angeles MA 08/02 Mathematics
University of California, San Diego MS 06/05 Statistics
University of California, San Diego PhD 06/07 Mathematics
A. Personal Statement

As an Assistant Professor of Biostatistics & Bioinformatics and Director of the Bioinformatics Core at Penn
State College of Medicine, | have participated in several successful collaborations with projects requiring
biostatistics and bioinformatics expertise. In particular, | have considerable experience working with Dr. Koltun
and the Colorectal Surgery Division, including more than ten co-authored publications and several other
research manuscripts are in submission. | have also been involved in analyzing exome sequence data
generated by his collaborators in Germany. My extensive experience in bioinformatics, statistical genetics, and
biostatistics has prepared me to successfully collaborate on the proposed project.

B. Positions and Employment

2005-2006 Adjunct Instructor, Miramar College, San Diego, CA

2007 (Jan-Mar) Associate-In Instructor, University of California, San Diego, CA

2007-2009 Assistant Professor of Statistics, University of Florida, Gainesville, FL

2009-present Assistant Professor, Department of Public Health Sciences, Penn State College of
Medicine, Hershey, PA

2011-present Director, Bioinformatics Core, Penn State College of Medicine, Hershey, PA

2011-present Leader, CTSI Informatics Key Function, Penn State College of Medicine, Hershey, PA

Other Experience and Professional Memberships
2004-2007 Mathstorm Administrator and Consultant, UCSD Consulting Group

2008 Co-organizer of Statistical Genetics session, World Congress of Gene, Guangzhou, China
2009 Invited lecturer at the First Annual International Statistical Genetics Workshop, Beijing, China
C. Selected Peer-reviewed Publications (Selected from over 50 peer-reviewed publications)

1. Brumback B, Berg A. On effect-measure modification: relations among changes in the relative risk, odds
ratio, and risk difference. Stat Med. 2008;27(18):3453-3465.

2. Berg A, He Q, Shen Y, Chen Y, Huang M, Wu R. Trilocus disequilibrium analysis of multiallelic markers in
outcrossing populations. Stat Appl Genet Mol Biol. 2010;9(1):Article 16.

3. Kim BR, McMurry T, Zhao W, Wu R, Berg A. Wavelet-based functional clustering for pat- terns of high-
dimensional dynamic gene expression. J Comput Biol. 2010;17(8):1067-1080.

4. Drost D, Benedict C, Berg A, Novaes E, Novaes C, Yu Q, Dervinis C, Maia J, Yap J, B. Miles, M. Kirst.
Diversification in the genetic architecture of gene expression and transcriptional networks in organ
differentiation of Populus. Proc Natl Acad Sci U S A. 2010 May 4;107(18):8492-7.

5. Anh K, Luo J, Berg A, Keefe D, Wu R. Functional mapping of drug response with pharmacodynamic-
pharmcokinetic principles. Trends Pharmaceut Sci. 2010;31(7):306—-311.



6. Chen G, Giambrone N, Dluzen D, Muscat J, Berg A, Gallagher C, Lazarus P. Glucuronidation genotypes
and nicotine metabolic phenotypes: importance of UGT2B10 and UGT2B17 knock-out polymorphisms.
Cancer Res. 2010;70(20):7543—-7552.

7. Sehgal R, Berg A, Hegarty J, Kelly A, Lin Z, Poritz L, Koltun W. NOD2/CARD15 mutations correlate with
severe pouchitis after ileal pouch anal anastomosis (IPAA). Dis Colon Rectum. 2010 Nov;53(11):1487-94.

8. Ramesh G, Berg A, Jayakumar C. Plasma netrin-1 is a diagnostic biomarker of human cancers.
Biomarkers. 2011;16(2):172-180.

9. Sharma AK, Kline C, Berg A, Amin S, Irby R. The Akt inhibitor ISC-4 activates Par-4 and reduces colon
tumor growth in a nude mouse model. Clin Cancer Res. 2011 Jul 1;17(13):4474-83.

10. Lin Z, Gerrit J, Hegarty J, Berg A, Yu W, Wang Y, Kelly A, Peterson B, Poritz L, Floros J, Koltun W.
Genetic variants and monoallelic expression of surfactant protein D in inflammatory bowel disease. Ann
Hum Genet. 2011 Sep;75(5):559-68.

11. Lin Z, Wu R, Hegarty J, Berg A, John G, Wang Z, Ahn K, Liu T, Kelly A, Wang Y, Poritz L, Koltun W. DLG5
P1371Q is associated with inflammatory bowel disease and complementary to R30Q. Swiss Med Week.
2011 Nov 8;141:w13290.

12. Poritz L, Sehgal R, Hartnett K, Berg A, Koltun W. Tumor volume and percent positive lymph nodes as a
predictor of 5 year survival in colorectal cancer. Surgery. 2011 Oct;150(4):649-55.

13. Yu W, Hegarty J, Berg A, Chen X, West G, Kelly AA, Wang Y, Poritz LS, Koltun WS, Lin Z. NKX2-3
transcriptional regulation of endothelin-1 and VEGF signaling in human intestinal microvascular endothelial
cells. PLoS One. 2011;6(5):e20454. Epub 2011 May 26.

14. Sehgal R, Berg A, Polinski JI, Hegarty JP, Lin Z, McKenna KJ, Stewart DB, Poritz LS, Koltun WA.
Mutations in IRGM are associated with more frequent need for surgery in patients with ileocolonic Crohn’s
disease. Dis Colon Rectum. 2012 Feb;55(2):115-21.

15. Sehgal R, Berg A, Polinski JI, Hegarty JP, Lin Z, McKenna KJ, Stewart DB, Poritz LS, Koltun WA. Genetic
risk profiling and gene signature modeling to predict risk of complications after IPAA. Dis Colon Rectum.
2012 Mar;55(3):239-48.

16. Yu W, Hegarty J, Berg A, Poritz L, Koltun W, Lin Z. PTPNZ2 is associated with Crohn’s disease and its
expression is regulated by NKX2-3. Dis Markers. 2012;32(2):83-9.

D. Research Support

Ongoing Research Support

1 UL1TR000127-03 Sinoway (PI) 6/1/2011 - 2/29/2016

NIH Role: Head, Statistical Genetics
Title: The Penn State Clinical and Translational Science Institute

Project goal: The goal of Penn State CTSI is an engaged and responsive health science research and
education enterprise that delivers on the promise of improved health.

5 R01 AR054937-05 Donahue (PI) 4/1/2009 - 3/31/2014

NIAMS Role: Co-Investigator

Title: Biophysical Signals, Biomaterial Surface Characteristics and HMSC Differentiation

Project goal: The goal of this project is to identify specific biomaterial surface characteristics and biophysical
signals that interact synergistically in optimizing hMSC differentiation toward the osteoblastic lineage.

No Number Assigned Olsen (PI) 9/1/2012 - 6/30/2017
Tobacco Settlement Funds Role: Co-Investigator
Title: Diagnosis and Treatment of Preclinical Systemic Lupus Erythematosus

Project goal: The results of these studies will provide quantitative assessment of Systemic lupus
erythematosus (SLE) risk and will identify early events that can be targeted for development of reliable
identification of early cases and for development of treatments that have curative potential.

7 R43 CA165610-02 Sharma (PI) 09/26/2012 - 03/25/2012
NIH/PenForGel Role: Biostatistician

Title: Establishing Bioactive Serum and Toxicity Levels for Nanolipolee 007

Project goal: This project will develop new and novel approaches that are needed to augment existing ones
that could enhance melanoma treatment options.



5 R0O3CA171646-02 Sharma (PI) 7/9/2012 - 6/30/2014
NIH Role: Biostatistician
Title: Development of a Novel Agent for Lung Cancer Prevention

Project goal: The long term goal of this study is to develop a rationally designed effective and safe
chemopreventive agent.

Completed Research Support

1 K22 CA120092 Wilson (PI) 9/1/2008 - 8/31/2011

NIH Role: Co-Investigator

Title: Functional Vitamin D Receptor Gene Variants and Racial/Ethnic Cancer Disparities

Project goal: The goal of this project is to identify and characterize VDR binding polymorphisms and determine
differences in level of VDR binding among healthy African American and Caucasian individuals.

No Number Assigned Berg (PI) 1/1/2012 - 6/30/2013
PA Tobacco Settlement Fund (TSF) Role: PI

Title: Development of Bioinformatics Methods for Medical Research

No Number Assigned Belani (PI) 7/1/2012 - 12/31/2013
PA Tobacco Settlement Fund (TSF) Role: Co-Investigator

Title: Oncogenic Mutations/Rearrangements in Patients with Advanced Adenocarcinoma Lung

Project goal: This study will characterize prognostic markers in the adenocarcinoma lung and identify new
drugable targets. This will subsequently lead to individualized approached to treatment and overall increased
efficacy.

No Number Assigned Foulds (PI) 4/1/2012 - 3/31/2013

INTERNAL: CIHDS-CTSI Seed Funding Role: Co-Investigator

Title: Pilot Randomized Trial of Brief Automated Smoking Cessation Intervention and Evaluation for Smokers
Discharged from Hospital

Project goal: This proposal aims to pilot a method of collecting the data required by the new Joint Commission
Tobacco Measure Set, using text messages sent to and received from patients’ cellular-telephones.

4100050904 Gallagher (PI) 7/20/2012 - 12/31/2013
Tobacco Settlement Funds Role: Co-Investigator

Title: UGT Genetic Variation and Colorectal Cancer Risk

Project goal: The goals of our study are to perform a comprehensive genetic association study of genetic
variation in the UGT genes for association with colorectal cancer risk by looking for frequency differences
between people with colorectal cancer, compared to healthy individuals.

No Number Assigned Sehgal (P1) 9/1/2010 - 8/31/2011
ASCRS Research Foundation Role: Co-Investigator

Title: Correlation of Gene Haplotype with Complications after IPAA

Project goal: If confirmed, IRGM haplotype could potentially be used as a predictor of early recurrence after
ileocolectomy. It could be used as a marker to segregate patients into greater or lesser severe disease
categories that would justify a more or less aggressive postoperative medical course of management.
Potentially it could identify that one third of patients that do well after ileocolectomy without further therapy with
as much as a 20 year disease free interval.

No Number Assigned Koltun (PI) 1/1/2012 - 6/30/2012
Philadelphia Health Care Trust Role: Co-Investigator
Title: The Genetic and Metabolic Characterization of Inflammatory Bowel Disease

Project goal: The goal of this project is to establish an IBD Registry at the Hershey Medical Center
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A. Personal Statement

My research has been focused on understanding the fundamental mechanisms that control gene expression in
mammalian cells. As a postdoctoral fellow in Dr. Bing Ren’s lab, | developed a computational pipeline to
predict cis-regulatory elements such as promoters, enhancers and insulators based on ChIP-Seq data for a
variety of histone modifications and transcription factors (Shen et al. Nature, 2012). In total, | identified nearly
300,000 candidate regulatory elements from 19 mouse tissue/cell types. These elements greatly improved our
understanding of the mouse genome and suggested potential function for 70% of conserved, non-coding
sequences. More importantly, | developed an algorithm that was able to link thousands of enhancers to their
target genes and revealed that the mammalian genome is organized into domains of coordinately regulated
enhancers and promoters. This work provides a great resource for the annotation of functional elements in the
mammalian genome and for the study of mechanisms regulating tissue-specific gene expression.

| am also interested to study the 3D spatial organization of the mammalian genome, which has been shown to
be important for gene regulation. | was a key member of the research team at Dr. Bing Ren lab that discovered
the mammalian genomes are organized into megabase-sized chromatin interaction domains and that the
domain boundaries are enriched for house-keeping genes and CTCF binding sites (Dixon et al. Nature, 2012).
In this project, we performed Hi-C experiments in mouse embryonic stem cells (ES) and brain cortex, as well
as in human ES and IMR90 fibroblast cells. We found that the domains are stable across different cell types
and highly conserved across species, indicating that topological domains are an inherent property of
mammalian genomes.

Currently, | serve as one of the leading analysts of the mouse ENCODE project. In this project, we
systematically mapped transcriptional activities, DNase hypersensitivity, transcription factor binding, chromatin
modifications, replication domains and candidate cis regulatory elements for more than 100 tissue/cell type in
the mouse genome, and compared them with those in the human genome. Through my active involvement in
this project, I've gained extensive experience in integrative and comparative analysis and became an expert in
handling a variety of next-gen sequencing data, including ChiP-Seq, RNA-Seq and DNase-Seq. In summary,
based on my unigue training and experience, | am well positioned to tackle the proposed problems.

B. Positions and Honors.
Positions and Employment

2013 Assistant Professor, Department of Biochemistry and Molecular Biology, Pennsylvania
State University, College of Medicine, Hershey, PA

Honors
2008 Outstanding Graduate Student, College of Engineering and Computing, University of
South Carolina.
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