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Project Significance

In May 2007, a team of US scientists at 13 epilepsy centers led by UCSF and NYU
received a grant of $15M to study the complex genetic factors that underlie some of the
most common forms of epilepsy. The study, known as the “Epilepsy Phenome/Genome
Project” (EPGP), is funded by the National Institute of Neurological Disorders and
Stroke, and brings together over 50 researchers and clinicians from 15 medical centers
around the country. The success of this study relied heavily on the advanced web-based
informatics solutions developed by the EPGP informatics team at UCSF. Nearly one
year after study commencement, these informatics solutions have demonstrated to the
NIH/NINDS the objective indicators that EPGP will be successful and has assured
continued funding to find better treatments and cures for epilepsy.
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Project Description

What is EPGP?

In May 2007, a team of US scientists in 13 epilepsy centers led by UCSF and NYU
received a grant of $15M to study the complex genetic factors that underlie some of the
most common forms of epilepsy. The study, known as the “Epilepsy Phenome/Genome
Project” (EPGP), is funded by the National Institute of Neurological Disorders and
Stroke, and brings together over 50 researchers and clinicians from 15 medical centers
around the country.

The EPGP study is being led by UCSF’s Dr. Daniel H. Lowenstein. Dr. Lowenstein is
Professor and Vice Chairman in the Department of Neurology at the University of
California, San Francisco (UCSF), Director of the UCSF Epilepsy Center, and Director
of Physician-Scientist and Education Training Programs for the UCSF School of
Medicine. He was also a recent president of the American Epilepsy Society. Dr.
Lowenstein was instrumental in establishing and nurturing the vision for the EPGP study
to help further his life-long commitment to discovering better therapies and new cures
for epilepsy.

The Epilepsy Phenome/Genome Project (EPGP) is a large-scale, national, multi-
institutional, collaborative research project aimed at advancing our understanding of the
genetic basis of the most common forms of idiopathic and cryptogenic epilepsies and a
subset of symptomatic epilepsy; i.e. epilepsies that are probably related to genetic
predispositions or developmental anomalies rather than endogenous, acquired factors
such as CNS infection, head trauma or stroke. The overall strategy of EPGP is to collect
detailed, high quality phenotypic information on 3,750 epilepsy patients and 3,000
controls, and to use state-of-the-art genomic and computational methods to identify the
contribution of genetic variation to: 1) the epilepsy phenotype, 2) developmental
anomalies of the brain, and 3) the varied therapeutic response of patients treated with
AEDs.

Finding better therapies and cures to Epilepsy

Epilepsy is among the most common neurological disorders in the world, affecting one
in every 100-200 people. Although heredity has been known since antiquity to cause
epilepsy, the progress to date in identifying the genetic basis of epilepsy has been
limited to the discovery of single gene mutations that cause epilepsy in relatively rare
families. For the more common types of epilepsy, heredity plays a more subtle role, and
it is thought that a combination of mutations in multiple genes likely determine an
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individual’s susceptibility to seizures, as well as the responsiveness to antiepileptic
medications.

The approach to teasing apart the more complicated genetic factors in epilepsy requires a
very large number of patients whose epilepsy has been extremely well-characterized. To
this end, the EPGP investigators will be enrolling 3,750 patients and 3,000 controls over
the course of the study. Details about seizure types, EEGs, imaging studies, and effects
of treatment will be collected and archived in a central data repository, and all
participants will be asked to submit a sample of blood or saliva as a source of their
DNA. (All the clinical information and the DNA samples will be de-identified so that it
cannot be traced back to a specific individual.) Once this first phase of the study is
completed, Dr. Neil Risch and colleagues at the UCSF Institute for Human Genetics,
along with researchers at Emory University, will carry out “whole genome scans” and
look for potential connections between patterns of DNA sequences and specific
characteristics of epilepsy in the study population.

The long-term goal of EPGP is to identify potential molecular targets that could be the
basis of much more specific and effective treatments for patients who have epilepsy, and
the prevention of epilepsy in those at risk. The EPGP represents a unique attempt to
capitalize upon the recent advances in high-throughput, genomic techniques and the
wealth of information accumulated through bioinformatics, and apply this knowledge
and these methodologies to epilepsy. The most significant and immediate benefits to be
gained from the EPGP include:

1) creation of a detailed phenotype database;

2) maintenance of a permanent repository of DNA and cell lines linked to the phenotype
data;

3) support for an infrastructure that will facilitate basic and clinical studies of seizure
disorders for many years to come.

Furthermore, the EPGP will conduct groundbreaking research that will characterize the
clinical, electrophysiological, and neuroimaging phenotypes of 3,750 patients with
discrete  subtypes of idiopathic-generalized, focal, or severe early-onset
pharmacoresistant epilepsy.

Informatics was Key to winning EPGP Funding

The EPGP consortium, led by Dr. Lowenstein, commenced work on preparing the study
proposal back in 2003 through funding by various foundations. Funding based on the
initial proposal submission in 2006 was declined due to weaknesses in the Informatics
infrastructure and plans for sample management, at which point the consortium needed
to revamp its informatics strategy. At that time, Dr. Lowenstein approached the
Executive Director of IT at UCSF’s Immune Tolerance Network which had a very
mature bioinformatics and IT infrastructure supporting 30+ large-scale clinical trials at
multiple sites, and who had effectively solved the informatics issue already. With the
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new informatics strategy formulated, the revised EPGP proposal was resubmitted and
funding was received allowing the EPGP study to commence in May 2007.

5.4. The ARCAMIS Platform

The clinical management suite developed by the EPGP Informatics team is called the
Academic Research Computing & Analysis Managed Informatics Services
(ARCAMIS) Platform. It provides the following functional modules:

EPGP Public Website

The EPGP Public Website, http://www.epgp.org/ has been up and running since early 2007. It
has enabled potential participants, principal investigators, family physicians and the general
public to view information of the EPGP study, such as the type of participants EPGP is seeking
and the clinical sites involved in the study.

Home
Home The Epilepsy Phenome-Genome Project is looking for genes that
Abost EPGP influence the development of certain types of epilepsy.
Who te . ] - -
i jmwmoa " If you are a person with epilepsy, you may be eligible to participate.
EPEP Click here to find out more about the EPGP project.
FAQs
Investigators If you are a health care provider who knows about patients with
About Medical Research generalized epilepsy, localization-related epilepsy, infantile spasms,
Contact Us Lennox-Gastaut Syndrome, or epilepsy associated with anomalies of
Clinical Centers brain development, we are very interested in having you and your
. patient participate in this project. Click here to leam more.
Participate
Press Releases
Resources
Eplepsy Websites
Artickes
Site Map
Four EPGP clinical centers began enrolling patients and controls on November 1, 2007. All 13 EPGP clinical
centers will enroll May 1, 2008, Click here to find a clinical center near you.

Patient Recruitment

The EPGP project aims to recruit 3,750 epilepsy patients and 3,000 controls at thirteen
academic epilepsy Clinical Centers (CCs) over a five-year period. It was vital that
potential participants have the ability to view information on the EPGP study, and
register their interest in participating in the study. It also needed to provide clinical
centers to track and manage potential and actual participants.
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The Patient Recruitment application, available at https://recruitment.epgp.org/, has been
in production since September 2007 and has attracted more than 200 recruits.

ek NN NNV T
erPcP i

Login
f— U study 17 - spanwnr Tak 1F ChniesiConters |' Partscipate |
Study Identifier Short Name
EPGPD1 Epilepsy Phenoma Genome Propect
Therapeutic Area Start Date Enroliment Status
Epilepsy ~ 7 ] | Enrolling =
Shorl Title

Epilepsy Phenome Genome Project

Description
The EPGP tspfesenls a unique attempt to capitall upon the recent ad in high. genamic techni and
the wealth of i lated through bi ics, and apply this k ledge and these methodologies to epilepsy.

The most significant and immediate benefits to be gained from the EPGP are

1) creation of a detailed phenotype database

2) eofap of DMA and cell lines flinked to the phenotype data; and

3) support for an infrastructure that wil facilitate basic and clinical studies of seizure disorders for many years to come

Furthermare, the EPGP will conduct groundbreaking research that will ize the clinical, elac gical, and

neuroimaging phenotypes of 3,750 patients with discrete subtypes of idiopathic-generalized, focal, or severe early-onset
epilepsy. Whaole-ge: iation, linkage, and CNP analysis in 3,750 cases and 3,000 contral

subjacls will identify candidate genes that measurably increase the risk of epilepsy and are likely to centribute to the control of

membrane and network excﬁihhly development of the nenvous system, or the eficacy of AEDs. Proposed analyses will

address the genetic h derlying the mast forms of epilepsy and will advance our understanding of the

aenetlc contributions to reflac‘mﬁ drug fesponse.

WQMD( Recruitment
e

User Test Clin Coordinator (Test account) [Logout]
Center [Help]
Role CC

U mtudy Overview e acreen Soript
Study Identifier Short Name

EPGPO1 Epilepsy Phenome Genome Project
Therapeutic Area Start Date Enrolimaent Status

Epilepsy = ™= Emoling ~
Short Title

Epidepsy Phenome Genome Project

Initinls. Local [ EPGP Subject 1D Partcipant Type Lirks Gender Referral Date Referral Status.

L W W W W w

[=1= EPGPO1314 Proband o ™M 01/09/2008 Enrolled

;S EPGPO1341 Proband o M 01/18/2008

WM EPGF01309 Proband o M 12/31/2007 Enrolled

AF EPGPO1315 Proband o F 01/09/2008 Enrolled

as EPGPO1336 Proband o r 01/18/2008 Enrolled

el EPGP01333 Proband o F 01/17/2008 Ineligible

oM EPGPO1342 Proband o ™M 01/18/2008

sb EPGPO1321 Proband o M 01/10/2008 Turned Down
v EPGPO1337 Proband a F 01/18/2008

oT EPGPO1338 Proband o L] 01/18/2008

pe EPGPO1331 Sabling o [ 01/17/2008 Enrolled

™ EPGPO1313 Proband (] F 01/09/2008

SaN EFGPO1382 Proband o F 01/31/2008 Awaiting Email

Response

AP EPGPO1308 Proband o M 12/31/2007

fs EPGPO1312 Proband o M 01/09/2008 Enrolled

AHH EPGPO1262 Proband -] M 11/30/2007 Turned Down
cM EPGPO1339 Proband o F 01/18/2008

= S— s— S——

Participant Activity Tracking

Which such throughput of participants at each clinical center, there was a need to develop a
simple, easy to use web application to enable study coordinators at clinical centers manage
participant visits and record participant questionnaires. Participant activities include is a group
of one or more tasks that are planned (or have been performed) for a participant on a clinical
study, such as completing an informed consent, taking a blood specimen or completing a
phenotypic questionnaire. The study nurse required the ability to view a list of all the
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participants at a specific clinical center and the tasks associated with each participant, and the
completion status of these activities/tasksl.

"

In addition to tracking participants and the study activities, the participant activity tracker
allows clinical sites to record and track adverse events and issues electronically. An Adverse
Event is any change in health that occurs in a person after he or she enrolls in a clinical study.
The adverse event module allows the study coordinator record any impacts on the participant’s
health so that the relevant authorities are notified and the appropriate action is taken. The
issues management module handles all issues concerning the EPGP study. Issues can be related
to the protocol (such as protocol deviations), questions on the data collected, manual of
operations, specimen tracking irregularities, subject related, procedures issues, etc. This
module allows the study coordinator review the issues they submitted or are assigned to them.

The Participant Activity Tracking application, available at https://participants.epgp.org, has
been in production since November 2007.

Participant Activity Tracking

User Test Clin Coordinator (Test

Center
Role CC

Participant Information

Study Epilepsy Phenome Genome Project

Subject ID E Enrolled Date 2/3/2008

Participant Type Proband Enroliment Status Enrolled

Initials st IC Completed 2/3/2008

Gender Male SoE Status Active

Epilepsy Type IGE

Schedule of Events Status

Patient Visit 11 pr

Activity Form Type Status Completion Date

Eligibility Screening Interview Survey @ 2/22/2008 11:53:31 AM

Blood Specimen Specimen m

vineland Survey

Subject Demographics Survey @ 2/3/2008 2:10:21 PM

Diagnostic Interview Proband Survey m

Post Patient Visit Not-Started

Activity/Form Type Status Completion Date

EEG Review Application [><]

MRI Review Application
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Specimen Management

The specimen tracking system is an easy to use web application to manage the lifecycle
of the specimens collected from subjects from the moment the blood is drawn or saliva
is collected, to the moment is arrives at the core. It provides a complete specimen
tracking application will help EPGP clinical sites and laboratories automate the rules
governing specimen identification and routing, track specimens from the time they are
drawn until ultimate disposition, maintain a history of the processing of all specimens
and their derivatives, and automatically alert personnel to specimen processing problems
or the occurrence of significant specimen processing events.

The Specimen Management module, available at https://specimens.epgp.org, has been in
production since November 2007.

Clinical Site Specimen Assay Data
Repository Laboratory Center
LI ‘
c:;:;:s:o, Ca m i
Pamclpanl / 2 -
wiie ~' Speclm . é [ .--
- g S
S £ Q 4
Co) =
ﬂmp
%
e
Instances: <_Da1a processing
Results

Operations Support and Data Warehouse Servers

The ARCAMIS application is based on a workflow engine and extended through MS
Net platform, providing a fully functional base with configuration capabilities that
allow rapid integration of EPGP processes and requirements. Technical design and
development processes are consistent with data collection systems used throughout the
EPGP, such that ARCAMIS is seamlessly integrated into EPGP bioinformatics and
information management systems. Data are linked to complete specimen histories via a
bar-coding system in use throughout the specimen management process.

o

ordering of specimen collection kits

b. site kit inventory

prepare for visit module which allows tubes to be uniquely associated with one
participant
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d. specimen shipment module which tracks the specimen from the site to the repository
and from the repository to the core

e. view specimen inventory which allows the site and clinical operations manager view
specimens residing at the core

1e0a%e0¥a % 0ave0aPa000a 0% 0% Yo

User Test [Logout]
Center
Role CC

Ship Specimens to Core

Study Epilepsy Phenome Genome Project

Tube ID Deviation Additional Comments

1 = Incorrect label orientation v
Select Destination Coriell =
Fedex ID 123456789123
Save | | Cancel

Phenotypic Survey Engine

The EPGP study required an advanced web-based solution for gathering phenotypic data. The
survey engine selected all. Another key achievement was integrating the survey engine with
the EPGP BioMed database so that the participant’s Schedule of Events is updated on
completion of specific surveys and the responses collected can be integrated of the phenotype
tables in the EPGP BioMed database.

The phenotypic data collection instruments designed using the survey tool include:

Brief Eligibility Screen

Brief Medical Record Review
Patient Activities

Eligibility Screening Interview
Adult Depression Screen
Subject Demographics
Diagnostic Interview

Patient Not Present

. Surgical form

10. Morphology Record Abstraction Checklist
11. Medical Record Abstraction
12. Final diagnosis form

WENOU AN R
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13. Pharmacogenomics Form

14. Pharmacogenomics 1yr Form

15. EEG inclusion criteria

16. EEG component evaluation

17. EEG ictal evaluation

18. MRI form--Site Version

19. MRI form--Core Version

20. Patient Present, 1 Year Follow Up
21. 1-year follow up form

0000000000

eEPGP

Diagnostic Interview v3.2

Fage & of 30

Q5. To make sure we get the same information on everybody, I'd like to ask a few specific questions.
The first set of questions is about how you feel before a big seizure starts.

Before the seizures start, or at the beg q of the » do you have:

Dont How has this happened before or kk-h:&?m Which side?  Could you tell me more about that?
Yes Mo know  at the beginning of your grand mal same
seizures? Would you say... Dont Anything else?

Yes No  know
A, jerking, shaking, or

ovemeants on only Select: - Select: -
one side of the body?
B. your eyes or head
or other body parts

turning towards one Select - Selact -
side?

. numbn:hss. tingling,

pain, or other unusual ., -
feelings on g;ﬁ‘_gm Select: Select

side of the body?

[ =<Back | [ Next>> |
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soogle |G- | 7] Go {56 M @ &3~ | §3 Bookmarks+ E125 blocked | " Check = 7 i@ Settings~ |
s 4fe |8 EPGP Subject Demographic & Ethnicity Informati.. | - @& v v |:)Page v ( Tools

0000000 »r"'--‘HL|“[|'X
EPGP

EPGP Subject Demographic & Ethnicity Information

“9. I am going to read a list of ethnic groups or ancestries — please tell me which of them describe what
you consider yourself to be. Please say yes to all the groups that you believe you belong to. You can say
yes to as many groups as you like.

-

Yes Na Uncertain  Not asked
White or European-American @
Black or African-American @
Hispanic or Latino @
Native American, American Indian or Alaskan Native @
Native Hawaiian or Other Pacific I1slander a
Indian or Pakistani, or South Asian o
East Asian or Asian-American @
Middle Eastern °
Ashkenazi Jewish or Eastern European Jewish @
Sephardic Jewish @
French Canadian ’ o
Other o

[<<Back] _'Naxt:-:-]

Barcode Printing and Scanning

Barcode printing and scanning solution deployed to all sites. Biological specimens are collected
in barcode-labeled primary collection tubes by clinic personnel. These collection tubes are
provided by the EPGP in visit-specific kits. Each kit is barcode labeled and the information
concerning the tube types and numbers included in that kit is pre-loaded into the ARCAMIS
system. When clinical personnel scan the kit barcode and enter the individual patient ID (PID),
that patient is immediately linked to all kit components.
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Shipment Report

Your shipment has been confirmed. An email has been sent to the destination core
informing them that a specimen has been sent via Fedex (ID: 543245678)

Study: EPGPO1 Epilepsy Phenome Genome Project
Investigator: Dr Dan Lowenstein, MD
Collaborator:
Clinical Center: NYU Medical Center
Study Coordinator:  Nr. Joan Powell
Email: nyu@epgp.org, Tel: (123) 432 2345
Collection Date: 9/12/2007
Destination Core: Coriell Repository
Shipment Date: 9/13/2007
Fedex Tracking ID: 543245678
EPGPSubject ID:  EPGP011234S R BRF R
Visit: 1 Subject ID: EPGP0112345

Shipment Contents:

Tube ID Tube Description
200003 10ml glass ACD yellow-top [ Thg R T
<5ml of blood was collected Tube ID: 200003
200004 10ml glass ACD yellow-top it
Tube ID: 200004
EEG Review

EEG, abbreviation for electroencephalograph, is a diagnostic test which records and measures
electrical activity in the brain, or “brainwaves”. This is important for the detection and
diagnosis of epilepsy. EPGP’s EEG Review application enables the neurophysiology core
members assess, review and score subject’s EEGs.

LA
mv.v\,-..mm.,.-w_-p\._,g-'»...,Au,..\.\.,m-.»w"r’"lu A "“\“"}"’.ﬁh-'w"

oo s A s
b : _‘r- - r .

The EEG Review application was launched in March 2008 and is available at
https://eeg.epgp.org.
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SeecoescsEscoscaead o

EEG Final Review
Select Study
Clinical Center
Subject ID

Participant Type Proband

EPGP0198765

EPGP01 Epilepsy Phenome Genome Project

Mew York University

Enrollment Status

Epilepsy Type

Enrolled

LRE

EEG File Folder
D:EEG FILESWNEPGP0124002007 1024

[ Final Review \f\ Discussion Board\ EEG Cnmponent\K mllm\ Focal Sdnmng\Focaa Sharp Waves Hypssnhythmra\lctal EEG Evai( v
Number of Bursts 4

BURST #1
Start Time End Time

Hour  Min Sec 1110 Hour  Mn  Sec 1710

Sec Sec
Circumstances If "Photic’, what was the flash rate Mz
that activated burst?

If 'Other’, please specify
FREQUENCY OF BURST
— T w

In order to allow EEG Reviewers view EEG files, we have implement Insight EEG Viewer from
Persyst. The unique feature of this viewer is the ability to view EEGs from multiple vendor
formats, a key requirement for EPGP as clinical centers will have heterogeneous EEG machines.

TS
o
o

as=

| File Edt Miew Insert Scroll Montage Tools Help | Emn I R% Q [%J' Patient.Review
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MRI Review Module

MRI , an abbreviation for Magnetic Resonance Imaging, is a brain scanning technique that
generates cross-sectional images of a human brain by detecting small molecular changes. MRI
scans reveal a contrast between normal and abnormal tissues. The image produced is similar to
those generated by CT scans. The EPGP MRI Review application enables imaging core members
assess, review and score subject’s MRls.

-

The MRI Review application was launched in March 2008 and is available at
https://mri.epgp.org.

[ cC Physician MRI Review \

MRI Identifier (Local) =

Image - Normal - Abnormal =

Extent of Abnormality =9 |Generalized

(check all that apply) |Unilateral, including multifocal
|Bilateral, including multifocal
|Focal

Type of nbnorrnality!Lesion-" i i
{check all that apply) Hippocampal sclerosis

|Cortical dysplasia
|Migration abnormality, e .g. PMG, heterotopia
| Atrophy
|Hypertrophy
| Other
If Other, please specify

Save Ta | Finalize & Forward for Quality Review '|"J
f

The MRI reviewers will use OsiriX as the DICOM viewer which has been specifically designed for
navigation and visualization of multi-modality and multi-dimensional images. Osirix is an image
processing software dedicated to DICOM images produced by medical equipment (MRI, CT,
PET, PET-CT) and confocal microscopy (LSM and BioRAD-PIC format). It can also read many
other file formats: TIFF (8,16, 32 bits), JPEG, PDF, AVI, MPEG and QuickTime. It is fully
compliant with the DICOM standard for image communication and image file formats.
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Web Portal for Consortium Members

A website dedicated to team based communications was essential to the EPGP study. The web
portal for consortium members provides access to essential documents in a central location,
fully versioned and controlled. In addition, the web portal provides access to a discussion
board, issue management, contacts lists, announcements and links to launch EPGP web
applications.

A Home - Members Area - Microsafl Internel Explorer provided by Immune Telerance Metwark
ok ey

G - @ @ P fyrern @3- % & -LJERE D

48] htpeiiosan. e ceaimembersarealdef sk _aspy v oo

Be E Yew  Fgoetes

My She | MyLiks = | Welkcore Michsl Willans. =

DCOCOOL ||j||1||| ICHOCOCOCOCOCOCOOOCOCOCOOOCOCOCOCOOOCOCOCOOOCOOOCOOOCOCOCOOO0C

Documents

EPGP Web Applications

New = Upbod = Adies - Setties -
testngs
e ations .
Esseriial Cocuments a = S[14[2007 1:56 BM
Clrical Cartmy T Essential Documents ST14J2007 7:49 &M < Add new ek
Calendar et SHATZ00T 4T M
- T o Announcements
Cperstions S[14[2007 7:47 A
S SRR There are currently no 8ckive Arnourcaments. |6 add
S Usee Marnas 0[Z/R007 11:41 AM &t anouncement, chek "B néw snnouncenent”
bedow,
FRGE Discussion Board . < Add new snRoUnCEmEnt

Mew = Aons = Ssitngs -

Freda Colbaraw Freprs 124008 3 TIPM

Rracrutment Ideas Catharine Frey 1F2472008 3:33 M

Upcoming Evernts
O

Thore e e s s sheows i Ehis e f R “Coserebar™ sk, Tes erab & s e, click Mo abserer.

B 2007 apge.org Al rights rerared. Eriykte SEatamans Temgafilgs  Problame? Dnall wabmptardanapars

& Irkormet
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Secure File Transfer for EEG, MRI and Morphology files

EPGP’s secure FTP server allows clinical sites to upload and provide access to EEGs, MRI and
morphology files. The security implemented includes both Implicit SSL over port 990 and
Explicit SSL over port 21.

COMMAND: > [2/22/2008 3 PM] PESZ 0 -
[2/22/2008 3 PM] 200 PBSZ Command OK. Protection buffer size set to 0.
COMMAND: > [2/22/2008 3 PM] PROT P
[2/22/2008 3 PM] 200 PROT Command OK. Using Private data connection
COMMAND: > [2/22/2008 3:31:23 PM] PASV
[2/22/2008 3:31:23 PM] 227 Entering Passive Mode
STATUS: > [2/22/2008 3:31:23 PM] Substituting received PASY
COMMAND: > [2/22/2008 3:31:23 PM] LIST
STATUS: > :31:23 PM] Cornecting FTP data socks
3 PM] 150 Opening ASCIT mode data connection for filelist.
STATUS: > [2/22/2008 3:31:23 PM] Connected. Exchanging encryption keys...
STATUS: > [2/22/2008 3:31:23 PM] 55L Connect time: 124 ms (cached session reused).
STATUS: > [2/22/2008 3:31:23 PM] 55L encrypted session established. =
[2/22/2008 3:31:24 PM] 226 Transfer complete. 825 bytes transferred, 826 Bps.
STATUS: > [2/22/2008 3:31:24 PM] Directory listing completed.
& o -3l dH -2 N 8
4 Name Size Type Modified “| 4 Name Size Type Modified Attributes *
perflogs File Folder 12/21/2007 12:41... | EEG Files Obytes File Folder 1/24/2008 10:12:00 A...  drwxrw-rwv-
Program Files File Folder 1/14/2008 4 Med Record Abstraction Files Obytes File Folder 12/3/2007 drvocrw-rw-
ProgramData File Folder 1/11/2008 4; Morphelogy Files Obytes File Folder 12/3/2007 draoerw-rw- (=
m) Share File Folder 9/6/2007 8:27:34 ... MRI Files Obytes File Folder 12/7/2007 dranrw-rw-
ST File Folder 1/17/2008 5:35:4... Mon-consented Obytes File Folder 1/10/2008 7:18:00 AM  drwsrw-rw-
Temp File Folder 2/22/2008 9 5 Other Files Obytes File Folder 12/5/2007 drvorw-rw-
Treo File Folder 1/25/2008 12:4T:... Pedigree Files Obytes File Folder 12/3/2007 droxr-r-
UML File Folder 12/18/2007 10:43... Sample Files Obytes File Folder 1/30/2008 12:33:00 P...  draxrw-rwv-
UniViewer File Folder Tamn fbuber Eile Enldar AN A Arsvrarice
- < m »
# Item Name Address <> Size Progress Local Remote Start time Finishtime ~ © Elapsed Left  Spe
4 . L3

End-user Training

The EPGP informatics team has provided computer based trainbing, user manuals and
classroom training materials to ensure the end-users are trained to use the EPGP applications
correctly. A 24 hour 1800 Informatics Support Line telephone help desk is available for all site
personnel. This help desk is staffed by three permanent EPGP employees to ensure complete
coverage for sites that may encounter problems with using the system outside of standard
business hours.
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The EPGP BioMed Data Repository

Supporting all the EPGP web-based applications is the EPGP BioMed database. This
ensures that all applications are integrated in terms of data and security. The database
architecture is supported by a physical infrastructure including networking and servers,
data management personnel and the operational procedures and processes, designed to
support the collection, storage and delivery of data, and to preserve its fidelity,
sensitivity and usability. The architecture of the BioMed database, algorithms and
procedures for data validation and cleaning and the approaches for data access are
consistent with conventional data warehousing methodologies and permit the leverage of
industry-proven approaches and tools.

We have established a standard methodology for movement of file sets from external sources
into the EPGP Data Center. All data loaded into a staging area and are archived precisely as
they were received. This archive is therefore a permanent record of what the core facilities
have sent to the EPGP prior to any processing. The archive is maintained on permanent media,
readily available to the Data Center processing team. Files are processed out of the archive into
a staging queue through a series of validations and verifications to ensure completeness and
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compliance with data specifications. These “back office” procedures are used to evaluate,
monitor and resolve issues about file consistency, content and the processing status of each
upload. The automation of these workflows consists of operational monitoring (e.g., issue
tracking and resolution, logging and monitoring of process status) as well as the physical
component of data extraction: moving, cleaning, and loading the data into a relational
database, which is part of the EPGP Data Warehouse.

We have established our data models based on the assumption that data sources and
genotypic analysis technologies will change over time, while presuming that the underlying
foundation of a study will remain constant. Our models assume that all clinical trials involve
patients who participate in a study, who have patient visits that generate observations and
specimens, upon which measurements are made. As we move forward, the ontology
underlying our data warehouse will reflect these shared elements and will become the single
source from which all data elements will be defined or established. Our current data model will
support this planned transition.

The data model of the data repository consists of over 400 relational tables organized to
support not only data storage but also operational processing and integration. The data model
is highly normalized and optimized for transaction processing and curation.

Security and Privacy Requirements

It was essential that all EPGP informatics applications supported security and privacy standards,
including 21CFR11 and HIPAA.

The United States government Food and Drug Administration (FDA) department ruling on
Electronic Records and Electronic Signatures (21 CFR 11) states that "the regulations in this part
set forth the criteria under which the agency considers electronic records, electronic
signatures, and hand-written signatures executed to electronic records to be trustworthy,
reliable, and generally equivalent to paper records and hand-written signatures executed on
paper". The EPGP applications satisfies all aspects of 21CFR11 including system access, audit
trails, trusted 3 party time, electronic signatures, controls for identification codes/passwords,
archiving, procedures and validation.

The EPGP applications conform to all aspects of the Health Insurance Portability and
Accountability Act (HIPAA). All Private Health Information (PHI) information is adequately
secured and all web based traffic is encrypted using SSL 128bit. Access to certain sections of
the website and subject data is highly restricted and will require the user to login to the
website. Access to features such as document posting and viewing subject data is restricted
based on the user’s role and the clinical center they are associated with.

All applications require the user to login using a single secure login name and password which
are controlled by the EPGP Informatics/Infrastructure team. Users are assigned to specific roles
and clinical centers, thereby restricting users’ access to specific functionality pertinent to their
role and data pertinent to their clinical center.
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The technology utilized in the project

EPGP uses various software development and web design packages to develop custom
applications and websites on the Microsoft Sharepoint 2007 and .NET Platforms. They
are used in conjunction with EPGP application development environments including
Visual Studio 2005 Professional Edition. This serves as a comprehensive development
environment intended for individual developers to build high-performance, multi-tier
applications. SharePoint 2007 provides workflow, document management, and various
EPGP Platform components.

Other third-party products integrated into EPGP’s ARCAMIS suite include CheckBox

survey engine, MS Reporting Services, CuteFTP Server, Persyst Insight EEG Viewer
and Osirix - DICOM Viewer.
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The timeframe of implementation

Development of the technologies to support EPGP commenced in May 2007. In terms of
the hardware and communications technologies, EPGP was able to leverage the existing
sophisticated IT infrastructure at the ITN which provided a computing infrastructure
centralized in Tier 1 networked enterprise class datacenters, virtualization, and data
consolidation onto a Storage Area Network (SAN) with off-site disaster recovery
replication to address these challenges. This meant that EPGP had a fast and reliable
communications network, server infrastructure, communication tools up and running in
a matter of days!

In terms of software applications, the new informatics team at EPGP had the challenge
of designing, developing and implementing web-based applications in a short timeframe
for use across the 13 geographically dispersed clinical sites, which included web
applications for a public website, subject recruitment, participant activity tracking,
specimen tracking, phenotype data collection, EEG Review and MRI review.

Web application Completion Date
Public Website August 2007
Recruitment Sept 2007
Specimen Tracking Jan 2008
Participant Activity Tracker Jan 2008

EEG Review Mar 2008

MRI Review Apr 2008
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