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ImmPort Goals

• Develop an infrastructure for IT support of DAIT-funded
investigators to:
– Archive and manage experimental data
– Analyze experimental data
– Integrate with extensive knowledgebase
– Analyze integrated data
– Build upon data generated by previous studies

• Develop data and vocabulary (ontologies) standards
• Support data analysis best practices



Initial work

• Phase I programs
– Population Genetics Analysis Program: Immunity to

Vaccines/Infections
– Immune Function and Biodefense in Children, Elderly, and

Immunocompromised Populations
– HLA Region Genetics in Immune-mediated Diseases
– Immune Tolerance Network
– Atopic Dermatitis and Vaccinia Network (ADVN)
– NIAID non-human primate colony

• Common theme
– Genotype-phenotype associations



Issue

• Sharing of genetic data
– NIH data sharing compliance
– Ethical considerations
– Legal implications
– IP implications

• Technical approaches



Bioethics Conference

• Data Sharing and the Bioethics of Collaborative
Genetic Research Conference in JAN 2007

• Panel of bioethicists, scientists, legal experts and
participant advocates

• Issues and recommendations
• Manuscript entitled “Ethical and Practical Issues

Associated with Aggregating Databases”
submitted to PLoSMedicine Policy Forum



Panel

Name Title Institu tion Exp ertise
Dr. Da vid R. Karp Associa te Profe ssor of Interna l

Medicine, Co -Investigato r , BISC
UT Sout hwes tern
Medical Center

Co -Chair

Dr. Jeremy Suga rman Professor of Bioet hics and
Medicine

Johns Hop kins University Co -Chair

Dr. Gail G eller Associa te Profe ssor of Pediat rics
and Bioethics

Johns Hop kins University Infor med Co nsent , H uma n
Gen ome Proj ect

Dr. Jeffre y P. Kahn Profe ssor of Me dicine and
Directo r of th e Center for
Bioethics

Univ ersit y of Minnesota Pub lic H ealth Po licy

Dr. Hank G reely Profe ssor of Law Stanford Law School Ge neti cs an d Law
Dr. Kath leen M.
MacQ ueen

Senior Scientist Family He alth
Interna t ional

Prot ection of vulnerable
populations ; globa l resear ch
eth ics

Dr. Ro bert Cook -
Deegan

Directo r, Cent er for Geno me
Ethics, Law, and Po licy

Duke Univ ersity Huma n G enome Proj ect
and Pu blic Po licy

Dr. B radley Malin Assistant Professo r of Co mput er
Science

Vander bi lt University Data P rivacy

Dr. Da niel E. Ford Vice-Dea n for Clinical
Investigation

Johns Hop kins University Bio specimen usage

Dr. J o el Gut hridge Rese arc h Assistant Me mber Oklah oma Medical
Rese arch Founda tion

DAIT -support ed Im mPort
user

Dr. Da vid Gla ss Profe ssor of P ediatr ics Univ ersit y of Cinc innati DAIT -support ed Im mPort
user

Dr. Richard Kaslow Profe ssor of Epidemiology UA Birmingham DAIT -support ed Im mPort
user

Dr. Richard
Sche uermann

Profe ssor of Pathology,
Principa l Inv estigator , BISC

UT Sout hwes tern
Medical Center

Bio informat ics;
Immuno logy

Shelly Carlin, JD , MPH Dalla s, TX IR B member, subj ect
advocate

Ms. Cheryl Kraft Progr am Officer, BISC NIH BIS C Program



Specific Issues Discussed

• Change in informed consent standards
• Subjects may not have consented to participation in genetics

research
• Subjects may not have consented to “secondary uses”
• IRB problems because of lack of consensus on data re-use
• Participant re-identification
• Lack of databases interoperability may lead to flawed analysis
• Compromise publication priority and intellectual property claims
• Participants and sponsors want to maximize discoveries



Panel Recommendations

1. Determine whether initial consent and ethical approval will allow
secondary research.

2. Ensure there are appropriate data security mechanisms and review
bodies to protect privacy interests in aggregated databases.

3. Informed consent should take into account the potential incorporation
of data into aggregated databases.

4. Address special challenges of using data obtained from existing
databases.

5. Pursue efforts directed at standardization of data.
6. Establish data sharing rules, including attribution of contributions.
7. Adopt “best practices” to avoid identifiability of the data.



Re-identification

• By design, the research facilitated by combination and re-analysis of
datasets within de-identified databases do not constitute human
subjects research under US regulations. This may lead to a false sense
of security as complex phenotypes and extensive genotypes may be
used to re-identify individuals.

• This needs to be prevented using technologies and policies that address
the appropriate uses of those data.
– Only data in de-identified, aggregated form should be accessible to all

users.
– Access to record level data must be limited either by keeping all data

within the confines of the secure database and providing users with
sophisticated analytical capacity, or by requiring legal agreements to
prevent attempted re-identification of subjects.

– Downloading and re-distribution of data should be carefully controlled.
– If allowed at all, extraction of record level data should only be for

specified, pre-approved purposes.



Technical approach

• Data can be stored in encrypted form in the database server. A researcher
would only be able to query a processing engine that would interact with the
database and report the results. Analysis of record level information would
still be possible, but that analysis would be done by the database host, and not
by downloading the data to client computers.



Related Projects

• dbGAP
• GAIN
• GWAS
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ImmPort Implementation Plan -
Goals

1. Protect participant privacy
2. Prevent re-identification
3. Support analysis of aggregated data

a. Public & public
b. Public & private
c. Private & private

4. Facilitate collaborative access to
participant-level data



ImmPort Implementation Plan -
Preconditions

The following data would need to be available in either the Semi-Public
Workspace (SPW) or in the Private Project Workspace (PPW):

1. Genotype data
a. Sequence feature ID (e.g. SNP ID; HLA-A beta strand 3)
b. Variation type for each sister chromosome (e.g. A/G; Type 4/7)

2. Phenotype data
a. Discrete variable

i. Phenotypic characteristic (e.g. disease; blood glucose; gender)
ii. Characteristic value (e.g. affected/unaffected; normal/abnormal; M/F)

b. Continuous variable
i. Phenotypic characteristic (e.g. ANA titer; IFN gamma [])
ii. Characteristic value (e.g. 1/512; 23 nM)



ImmPort Implementation Plan -
Results

The following results would be provided:

1. For discrete variables:
a. n x n contingency table
b. statistics derived from chi-squared and Fisher exact test
analysis

2. For continuous variables:
a. logistic regression



ImmPort Implementation Plan - Steps

1. User selects relevant data set sources from SPW and/or PPW based on study metadata, e.g. studies in which
participants with Type 1 diabetes are included and in which HLA-DQ1 genotype data is available.

2. User filters participant set based on selected phenotypic characteristics
3. User selects discrete vs. continuous variable options
4. User selects sequence features for analysis (All as one option). These will then correspond to the dependent

variables in the analysis experiment.
5. User selects statistical test

a. For discrete independent variables – chi-squared or Fisher’s exact
b. For continuous independent variables – logistic regression

6. User runs pipeline
7. System extracts relevant record-level data from database and aggregates accordingly.
8. System generates contingency table from aggregated data.
9. System test all values in contingency table:

a. If all values are >5, system proceeds to Step #10.
b. If any value is <5, system displays warning message that the number of subjects in one or more
categories is too small to maintain participant anonymity and prompts the user to re-run the analysis using
less stringent parameters.

10. System performs statistical analysis and displays summary results.


