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Issues in HSBOC

m Spectrum of mutation testing in familial breast cancer

m Variant of BRCA vs mutation of BRCA

m Clinical guideline and management for carrier

m BRCA mutation with TNBC

m Recurrent mutation in Indonesia

m Penetrance , sporadic and modifier genes

m Sanger, HRM, NGS

m Options of preventive, risk assessment, genetic counselling
m SAMANDA ( Syndrome-Adopted Mutation-Assessment-

Need-Data-Analysis) risk calculation for Indonesian specific
FBC

Methods: Linkage Analysis

= Genome-wide linkage analysis was done on 14
samples from one family (family code number
A14) using 400 DNA repeat markers located
spanning throughout genome.

Analysis was done using ABI 3700 DNA
sequencers, the result were then processed using
Genemapper software. The assumed model used
was autosomal dominant model.
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Linkage Analysis - 400 STR
markers on sample Al4 family

Linkage Analysis - 400
marker STR

Chromosome 3 Chromosome &4
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Summary

= Several BRCA1/2 mutations in Indonesian
familial breast cancer cases were found.

= There were 4 novel mutations found, all has

been reported to the BIC

= We expected the presence of other
predisposition genes

Confirmed with chromosome 3 and 4 showing fair
evidence of linkage in linkage analysis.
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Components Assessed:

» LOH*

» Functional Domain
Unconserved
« Conserved <> In Silico Analysis (A-GVGD Class)
» Splice Site Analysis (ESE finder)

» Co-occurence in trans with other deleterious
mutation

» Age at Diagnosis

» Grade

» ER - PR - HER-2 status
» Histopathologic Type

Odds Used for VUS Classification

No LOH 0.285% 0.428
Loss of wild type 5.26 4.6
Loss of variant 0.067 0.067
Unconserved domain 0.01 0.01
Conserved CO 0.01 0.01
Conserved C15, C25 0.41 0.41
Conserved C35, C45, C55 1.5 1.5
Conserved Cb5 4.26 4.26
| Splice defect 1,000 1,000
Not affecting splicing 0.01 0.01
Truncating mutation 1,000 1,000
In trans with mutation 0.0001 0.001

| —
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Odds Used for VUS Classification

Diagnosis at 50-59 years 1.67 2.07
Diagnosis at 40-49 years 3.40 2.89
Diagnosis at 30-39 years 8.65 4.97
Diagnosis at < 30 years 15.3 4.7
Grade 1 0.11 0.77
Grade 2 0.55 NA

Crade 3 1.97 1.3

Odds Used for VUS Classification

Medullary 8.0 NA
Triple negative 5.0 NA
ER positive 0.23 NA
ER negative 3.2 NA
PR positive 0.31 NA
PR negative 2.29 NA
HER-2 positive 0.15 0.15
HER-2Z negative 1.2 1.2
ER positive /grade 1 0.067 0.23
'ER positive/grade 2 037 1.5
ER positive/grade 3 NA 2.2
ER negative/grade | 0.2 0.4
ER negative /grade 2 NA 0.38
tive fgrade 3 4.1 NA
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Summary

» VUS is a problem commonly encounterec
during the detection of BRCA1/2 germlir..
mutation testing

» An established system to classify VUS is
needed to guide clinician perform risk
prediction, carrier testing, and reproductive
decision making

» Multifactorial model developed by Spearman
et.al (2008) is a clinically feasible model to
classify VUS with relatively high Sn and Sp

e
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ANGELINA

EFFECT

1866 Paul Broca
—>pedigree in BC
varian mutation of
BRCAl

RRM =risk reduction
mastectomy

in Asia is less:
brca2, ER+, lower
penetrans, less
evidence,

is it appropriate action /
option?

GWAS

(Genome-Wide Association Study) ég s

LT
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Not
100%
Identical!!
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Development in genomic era

11



5/2

0/2013



10 million
SNPs
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Lingkage
SNPs

encoo 3 1§

0
i)
o
"
A
iy
.-'l.h
.:l.

International Hapmap Consortium
TRAATAO00 TMETAON - T34 BE2000 234 BAL, D00 BAET powsition

— a9 - & n
T TR 0O N 0T T AAALCEUCATIG
& 80— - a5 &

WTCACATTOGEIOE G RLD T T ASEALODCCHTIR

49— - !

TECALOCAGATT ACT THGT TH CRAGSI T ICAGIG
AW DD DI 3 OGO ]

TOCATOOCAGAZTACT TADGTTTCAREOT TRTCIG

OO o-D—amee o=

TRCACODIRTA T AN T TEQOTT T4 AGGT TAVTSG

B OO O T @
GTCACAGTOOAT T AGTTRMYT T TOARDCL T TENCID
— RS n—at— a0 L M
m The International HapMap researah
Consortium.2005. A haplotype map of akretiver
the human genome. Nature.437:1299-

1320

14



SNP SNP SNP
a SNPs i Il Il
Chromosome1 AACACGCCA....TTCGGGGTC.... AGTCGACCG....
Chromosome2 AACACGCCA.... TTCGAGGTC.... AGTCA ACCG....
Chromosome3 AACATGCCA.... TTCGGGGTC.... AGTCA ACCG....
Chromosome4 AACACGCCA....TTCGCOGGTC.... AGTCCACCG....
L
b Haplotypes \ v
Haplotype1 CTCAAAGTACGGTTCAGGCA
Haplotype2 TTGATTGCGCAACAGTAATA
Haplotype3 CCCGATCTGTGATACTGGTG
Haplotype4 TCGATTCICGCGGTTCAGACA
v v «
A T c
¢ Tag SNPs - - -~
G c G
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DNA Microarray

m Collection of microscopic
DNA spots attached to a
solid surface

Genome-Wide 5.0
Chip (Affymetrix)
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SNP

Genomic DNA referaan-:e sequence

C

Tiling

Cluartet

PHA TTGCAGTGOAAG T ACAGTAAGCT

MMA TTGCAGTGCAAG A ACAGTAAGCTCA
PME TTGCAGTGOAAS G ACAGTAAGCTCA
MmB TTGCAGTGCAAS C ACAGTAAGCTCA
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MMA
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GWAS

(Genome-Wide Association Study)

awbretrien

==
GWAS

-Whole Genome Association Studies (WGAS)
- Correlation between Variant vs traits
-Variant (e.g SNP) - genotype

- Trait (major disease in this case : breast cancer) >
phenotype
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Published Genome-Wide Associations through 12/2009,

658 published GWA at p<Sx10*
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Published Genome-Wide Associations through

07/2012
Published GWA at p<5X10-2 for 18 trait

www.genome.gov/GWAStudi
www.ebi.ac.uk/fgpt/gwas/

NHGRI GWA Catalog
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Association Study

Case-control Cohort Cross-Sectional
Exposure Past Present Presen )
Disease Present Future Presen mKL‘W
e
+
Case-Control

(Breast Cancer +)

Controls

(Breast Cancer -)

Genotype Analysis

SNP (marker)
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One-stage design two-stage design
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Sample Preparation

m 50 Cases

m 50 Control

m DNA Isolation (Roche)

m DNA quantity check ([DNA]= 100-200 ng/pl

m DNA quantity check (A260/A280 = 1.7-1.8)
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Microarray

m Affymetrix®

m Genome-Wide SNP array 5.0

AFFYMETRIX,
=
"

Sample Preparation
(Whole Genome Sampling Assay)
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Signal Measurement

o]
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researcl
Kennedy GC et al. 2003. Large-scale genotyping of complex DNA. Nat - ekiedriar
Biotechnol. 21:1233-1.

Data Analysis
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Preliminary Analysis
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Flowchart

Signal from

genotyping

I Sample (100)

SNP
(400K)
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Flowchart
e [
e Sample (less than 100)
SNP
(less
than
400Kk)
=
£ LI
+ :
Genotyping
Signal from genotyping
Chip Genotype
e
= el
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Genotyping
(BRLMM-P)

Custering S

Traradomabon

.

Trarmsamen
Contrast

Affymetrix.2007. BRLMM-P: a

genotype calling method for the SNP
5.0 array. Technical Report.
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Genotyping Console
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+SNP summary (1)
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+SNP summary (2)
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+ List of SNPs per-sample and its
genotype
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Sample & SNP Filtering
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Sample Filtering

1. SNP Call Rate

Fraction of called SNPs per sample over the total number of SNPs in
the datasheet

Missing genotype data

Software :
Genotyping Console
4.0 (Affymetrix)

n:h
tmtmr

=+

Sample (100)

SNP
(400K)
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Sample Filtering

® Include SNP
®m Exclude SNP

mittatrvei

SNP Filtering

1. pexr-SNP Call Rate

Remove SNP per-SNP call rate (sometimes referred to as completeness)
less than some threshold. Commonly-used value for the per-SNP call rate
threshold range from 90-95%.
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+
Sample (100)
SNP
(400K)
+
SNP Filtering

2. HWE (Hardy-Weinberg Equilibrium) p-value

| Allele frequency vs Genotype frequency |

Remove SNPs significantly out of Hardy Weinberg Equilibrium in
cases and/or control. A p-value threshold in the range of 107 is
commonly used.
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SNP Filtering

3. MAF (Minor Allele Frequency)

Frequency at which the less common allele occurs in a given

population.

Conside removing SNPs with minor allele frequency (MAF) less than

certain threshold (for example 1%)

Rl Chromosom | swes

Chromosome 1
Chromosome 2
Chromosome 3
Chromosome 4
Chromosome 5
Chromosome 6
Chromosome 7
Chromosome 8
Chromosome 9
Chromosome 10
Chromosome 11
Chromosome 12
Chromosome 13
Chromosome 14
Chromosome 18
Chromosome 16
Chromosome 17
Chromosome 18
Chromosome 19
Chromosome 20
Chromosome 21
Chromosome 22

Chromosome X

total

before
35402
36786
30222
28628
28572
27954
22816
24498
20139
28170
23092
21960
17054
13950
12703
13464
9872
13236
5415
11043
6268
5334
9778

443416

after
28355
20725
241317
22909
23634
23387
18931
19891
16663
20840
18861
18079
13720
114158
10387
10724
7940
10639
4635
8905
5167
4303
6974

360521
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Haplotype Analysis

= Haplotype block
= Pairwise tagging

» Linkage Disequilibrium measurement—> r?

m SNPs tags
+ . - - LT
Linkage | D_::-:.-:*\ et
Disequilibrium
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1?2 provides information on the
corelation of two loci
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Haplotype Block
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Software : Haploview 4.2 . ' ‘
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Association Study
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@ FOCUS ON STATISTICAL ANALYSIS

A tutorial on statistical methods for
population association studies

David J. Balding

Abstract | Although genetic association studies have been with us for many years, even for
the simplest analyses there islittle consensus on the most appropriate statistical procedures.

Herelgive an PF pof g
prelimi lyses (Hardy-Weink silibrium testing, inference of phase and missing
data, and SNP tagqing), and single-5NP and multipoint tests for association. My goal is to
outline the key methods with a brief di ion of structure and
multiple testing), avenues for saluti d qoing develop
il f 7] =T =1 "

TS et Feates wrvew

Population stratification

Population 1 Cases Populalion 2

I
-
I

Controls
Genotype ez lllaz lllaa

Marchini ], et al. 2004. The effects of human
population structure on large genetic
association studies. Nat Genet. 36:512-17
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Manhattan Plot
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‘Wang K, et al. 2009.
Common genetic
variants on 5p14.1
associate with autism
spectrum disorders.
Nature. 459:528-533
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