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Use sequencing data:

@® Measuring CNVs at
complex loci conferring

susceptibility to diseases.

@® Predicting tagSNPs for
the loci.

At this stage, we are using
data from the 1000
Genomes Project and
simulated data.

Our group’s work
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The FCGR3 locus?

FCGR3A/3B CNVs are risk factors for disease and have been

investigated intensively.
BRIEF DEFINITIVE REPOR™

ssociated with susceptibility to Copy number of FCGR3B, which
ystemic, but not organ-specific, is associated with systemic lupus
autoimmunity erythematosus, correlates with protein
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The FCGR3 locus?

Measuring and genotyping at the FCGR3 locus is complex in
view of the high level of structural homology between FCGR3A
and FCGR3B (Morgan et al., 2006; Hollox et al., 2009).
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Can we use a set of SNPs

to predict the CNV status at the FCGR locus?
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A DOC-based pipeline

e Use CNVnator (Abyzov et al., 2011) + cnvMB 1.

1In house tool
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A DOC-based pipeline

e Use CNVnator (Abyzov et al., 2011) + cnvMB 1.

e Compare with results published (Hollox et al., 2009) to get
reliable thresholds for cnvMB.

1In house tool
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o Use CNVnator (Abyzov et al., 2011) + cnvMB 1.

R e Compare with results published (Hollox et al., 2009) to get

P reliable thresholds for cnvMB.
-based

methods?

A DOC-based °
pipeline

LD between

CNVs and SNPs

Method

Results

R T

CNVnator: An approach to ACCEITER PREPRINT

discover, genotype and tris Acn
characterice typical and atypical
CNVs from family and population

Conclusion

Incorporating
PEM into the

pipeline
PEM?

Breakpoints with
PEM?

Human Mutation

Next stage e S
An Inmtegrated Approach for Measuring Copy Number HGV§

Acknowledgments Variation at the FCGRAZ (CD16) Locus E ~

References

Resolve all discordant samples by visual inspection.

1In house tool
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Measuring the LD between
CNVs and SNPs

@ Extract SNPs in a 2MB region flanking the genes => 25878
SNPs in and nearby the loci.

® Fisher's exact test.

© Recheck visually samples having tag SNPs
(p — adjusted < 0.05).

O FCGR3B CNVs and some SNPs are in LD in some populations.
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SNPs in LD with duplication
of FCGR3B

@ Dividing duplication at the FCGR3A/3B locus into four classes:
duplication at the FCGR3A (A), FCGR3B (B), both (AB) and
normal.

® Tag SNPs were found in Mexican ancestry in Los Angeles,
California (MXL), Japanese (JPT), Chinese (CHS, CHB)
samples sets.
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SNPs in LD with duplication
of FCGR3B

@ Dividing duplication at the FCGR3A/3B locus into four classes:
duplication at the FCGR3A (A), FCGR3B (B), both (AB) and
normal.

® Tag SNPs were found in Mexican ancestry in Los Angeles,
California (MXL), Japanese (JPT), Chinese (CHS, CHB)
samples sets.

The most significant results in the MXL population (described by
the percentage of samples having SNPs):

SNP (position) A(n=4) B(n=7) (n =6) Normal (n = p.values
32)
161530185 0 100 100 31 T.4E-007
161610869 0 100 100 3.1 1.4E-007
161610920 0 100 100 3.1 1.4E-007
161616926 0 100 100 3.1 1.4E-007
161617022 0 100 100 3.1 1.4E-007
161528550 0 100 100 6.3 7.0E-007

Bold SNPs are good tagSNPs in the other three populations.
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Measuring
FCGR3 CNVs P .
DOC based ® Dividing 2 classes: deletion FCGR3B (B) and normal .
methods?
et @® LD happens in Luhya in Webuye, Kenya (LWK) and Toscani in
LD between Italia (TS')
CNVs and SNPs . . .
e In LWK: SNPs appear simultaneously with deletion.
Results In TSI: SNPs disappear simultaneously with deletion.
Conclusion
Incorporating The most significant results.
:F;C’:”:!m the SNP (position) Normal (n = | B) (n = | pvalues
o 45) 10)
PEM? TWK
(SleElimatitis et 161498624 0 70 0.0073
FEY 161487881 22 70 0.0079
Mo e 161489416 2.2 70 0.0079
161491042 22 70 0.0079
Acknowledgments 161493618 22 70 0.0079
161501963 2.2 70 0.0079
References 161510125 2.2 70 0.0079
TSI n=78 n=10 p.values
161578935 80.8 10 0.0075
161579084 79.5 10 0.0075
161583970 83.33 10 0.0075

2there were only 8 deleted samples at the FCGR3A locus



MAPNET 2011
Oct 27, 2011

Hoang T. N
Tony Merriman
Mik Black

Introduction

Measuring
FCGR3 CNVs
DOC-based
methods?

A DOC-based

pipeline

LD between
CNVs and SNPs
Method

Results
Conclusion
Incorporating
PEM into the
pipeline

PEM?
Breakpoints with
PEM?

Next stage

Acknowledgments

References

Conclusion

It is possible to use SNPs to tag copy number variation at
the FCGR3B locus, but copy-number and SNPs have to be
characterized on a population-specific basis.

Deletion tag SNPs were not detected in other African and
Causasion samples

=> false positive or extremly population specific.
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st the FCGR3B locus, but copy-number and SNPs have to be
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CNVs and SNPs
ethed ¢ Deletion tag SNPs were not detected in other African and
esults
Conclusion Causasion samples
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pipeline i . . .
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Conclusion

o It is possible to use SNPs to tag copy number variation at
the FCGR3B locus, but copy-number and SNPs have to be
characterized on a population-specific basis.

¢ Deletion tag SNPs were not detected in other African and
Causasion samples
=> false positive or extremly population specific.

To know more about localized structure, bases immediately adjacent
to breakpoints can potentially be assayed to infer CNV.

=> We decided to incorporate paired-end read based method into
the pipeline to predict breakpoints at the FCGR locus of samples
having duplicated FCGR3A/3B genes.
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CIVE and SIS ® Gives ambiguous results at repetitive regions.
Method

fe => We are using a paired-end reads based method (PEM) to
mprove.

Incorporating
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i © Genotyping the exact number of CNV is still challenging.
Fewe => In the future, we will combine with experimental methods to

Breakpoints with
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Paired-end sequencing

Single ends

» [
,4 " -

\ ey Paieendreads

W o the ength of e DNA ragment,
Machines enly sequences both encs

Paired-end read mapping (PEM)
based methods have been used by
Ye, K. et al. (2009); Hormozdiari
et al. (2009); Chen et al. (2009);
Mills et al. (2011); Hormozdiari
et al. (2011) to detect structural
variations:

e Deletion.
e |nversion.

e |nsertion.
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PEM with simulated data

e Simulate duplication® at the FCGR3 locus with different kinds:

Only 3A.
Only 3B.
Segmental duplication at 3A and 3B.

3Use dwgsim: http://sourceforge.net/apps/mediawikifdnaa



MAPNET 2011
Oct 27, 2011

A PEM with simulated data

Tony Merriman

Mik Black
Introduction e Simulate duplication® at the FCGR3 locus with different kinds:
Measurin
FCGR3 Cng> Only 3A
Rgt%;;u:?ed OnIy 3B
A DOC-based Segmental duplication at 3A and 3B.
pipeline
e e Cluster discordant paired ends and predict potential breakpoints.
Method
Results
Conclusion

Incorporating
PEM into the
pipeline

PEM?
Breakpoints with
PEM?

Next stage
Acknowledgments

References

3Use dwgsim: http://sourceforge.net/apps/mediawikifdnaa
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PEM with simulated data

Simulate duplication® at the FCGR3 locus with different kinds:
Only 3A.

Only 3B.

Segmental duplication at 3A and 3B.

o Cluster discordant paired ends and predict potential breakpoints.
e Compare with Breakdancer (Chen et al., 2009)

Nature Methods 6, 677 - 681 (2009)
Published online: 9 August 2009 | doi:10.1038/nmeth.1363

BreakDancer: an algorithm for high-resolution
mapping of genomic structural variation

Ken Chen?, John W Wallis*, Michael D McLellan®, David E Larson, Joelle M Kalickit,
Craig S Pohl*, Sean D McGrath?, Michael C Wendl*, Qunyuan Zhang?, Devin P Locke?,
Xiaogi Shi*, Robert S Fulton?, Timothy J Ley*, Richard K Wilson*, Li Ding* & Elaine R
Mardis*

3Use dwgsim: http://sourceforge.net/apps/mediawikifdnaa
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4Breakdancer has been designed to work with tandemsduplication =
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GWiiitwee The pipepline is being developed to

%M“tdo e Predict breakpoints for translocation + duplication.

Incorporating e Incorporate mapping quality of reads into a probability frame.
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pipeline After that, we will apply the pipeline to real data.
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