Toward a Community Standard for Immunogenetics
Data Reporting and Analysis
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Introduction

In genomics research a consensus 1s emerging regarding the need for community data-
reporting and analysis standards 1n genetic disease association studies. The recent STRE-
GA (Strengthening the Reporting of Genetic Association studies) statement 1s an 1mpor-
tant advance 1n these efforts, defining specific areas in which adoption of community
standards can improve the consistent interpretation of genetic studies, particularly for ge-
nome-wide association studies. While many data-reporting issues described in STREGA
pertain to immunogenomic studies, the high level of polymorphism associated with these
data requires specific, and additional, standards and recommendations. The wide-spread
use of high-throughput genotyping methods, which generate data at differing levels of
resolution, and the ongoing identification of additional allelic diversity require consistent
approaches to managing and analyzing immunogenomic data that will permit synthesis
across datasets generated at different times and using different methods. The Immunoge-
nomic Data Analysis Working Group (IDAWG) 1s comprised of investigators from five
continents whose collective experiences make clear the need for community-wide 1m-
munogenomic data reporting and analysis standards. We propose that community data-
management standards are needed to promote transparency in the recording and dissemi-
nation of HLA and KIR genotype data and associated ambiguities, and for maintaining
the long-term utility of genotype data. In addition, analytical standards for the treatment
of rare alleles, haplotype estimation, and donor-recipient matching algorithms would
greatly benefit the immunogenomics community. A STREGA-like set of standards, spe-
cifically tailored to immunogenomic data, will facilitate donor-recipient matching, the
use of combined controls, pooled data, cross-population analyses, replication studies and
meta-analyses with greater power and efficiency, and increase the utility of these impor-
tant data resources.

e  Challenges To Consistency In Immunogenomic Data Management And
Analysis
e  Variation in Typing Methodology
e Changes in Nomenclature
e  Variation in Data Management Standards
e  Variation in Ambiguity Reduction Methods
*  High Polymorphism

e  Proposed Solutions for Immunogenomic Data Management and Analysis

e Develop data equivalency standards intended to foster consistency in the use of
extant and future analytical methods

e Develop novel statistical and computational methodologies for the analysis of
highly polymorphic loci

e Determine the impact of various standards and methods for data mangement on
downstream data-analyses

e  Produce recommendations for consistency in the analysis of highly polymorphic
datasets

e Promote widespread accessibility and application of these novel data equivalency
and analytical tools using web-based and multi-platform approaches

Example: Challenges in Consistent Ambiguity Reduction

Most analysis tools require only two allele assignments per locus, per individual, but 1n
the case of HLA data, the typing laboratory must resolve allele and genotype ambigu-

ity to make these assignments. Allele ambiguity results when polymorphisms that distin-
guish alleles fall outside of assessed regions, while genotype ambiguity results from an
inability to establish phase between 1dentified polymorphisms (see Table 1). Although
both types of ambiguity can occur in all typing systems (including sequence based typing
(SBT) methods), “high resolution” typing systems, generate less ambiguous HLA data.

There are currently no standards for making these allelic assignments; they are based on
the individual investigator’s accumulated and empirical knowledge of the data under study,
linkage disequilibrium (LD) patterns, etc. Thus, allele assignments for the same specimen
may vary between laboratories.

Table 1. Ambiguous and Unambiguous HLLA Allele and Genotype Data

Sample SSOP-determined Genotypes Ambiguity-reduced Genotypes® SBT-determined Genotypes®
Allele 1 Allele 2 Allele 1 Allele 2 Allele 1 Allele 2
001° 3501, 3507, 3511, 3523 400101, 400102 3501 4001 3501 400101, 400102
001° 3520 4007 |
002° 1525 390101, 390103, 3905° 1525 3901 1525 390101, 390103"
002° 1521 390201, 390202° I

3501, 3507, 3511, 3523°
3502, 3504, 350901, 350902"

0037
0037
003"

4002
4003

3501 4002 3501 4002

3515 4005
004° 150101, 1526N, 1533" 4601 1512 4601 1512, 1519° | 4601 |
004° 1512, 1519° 4601
004” 1532, 1535° 4601

005"
005"

390101, 390103, 3905°
3910

1521 3901 1521

1521

1521

390101, 390103° |
I

a. Ambiguous genotypes are presented as multiple rows for a given sample.

b. Ambiguous alleles are presented as comma-separated strings of allele names.

c. SSOP-determined genotypes have been reduced to two allele assignments per specimen using our ambiguity re-
duction (AR) method.

d. SBT methods were used to confirm the AR method, but still yield allelic ambiguity.

Summary

We propose development of data equivalency standards intended to foster consistency in the
use of extant and future analytical methods, and to develop novel statistical and computa-
tional methodologies for the analysis of highly polymorphic loci.

In addition, we will seek to determine the impact of various standards and methods for data
mangement on downstream data-analyses, comparing them to extant immunogenetic data
analysis systems, and producing recommendations for consistency in the analysis of highly
polymorphic datasets.

The goal 1s to promote widespread accessibility and application of these novel data equiva-
lency and analytical tools by making them available to the community using web-based and
multi-platform approaches.

A schematic depicting an integrated data management and analysis strategy 1s shown in
Figure 1.

Figure 1. Proposed Data Management
and Analyisis Flow Scheme
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