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Laboratory for Molecular Medicine at PCPGM

 CLIA accreditation in 2003
 LMM offers >150 tests in cardiovascular disease, cancer,
hearing loss, pharmacogenetics and genetic syndromes

25% of testing is from
Partners’ patients "
75% is from other US and |
International patients

« Main focus of testing is large multi-gene panels using
sequencing technologies (Sanger, chip-based, NGS)

« Other technologies include TagMan, Luminex, allele-specific
PCR, MLPA, PNAs, STRs, droplet PCR

« WGS interpretation service will launch in Oct 2012
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Average Time to Assess a Novel Variant

Variant Assessment Type Average

Variant with no data 22 min

Variant with dbSNP/ESP dataonly | 25 min ~300 NVAs/month
Varant with publications 120 min

Clinical
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Genetic
Counselors
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Signout
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|

~25,000 variants curated to date
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Clinical Grade Variant Assessment

Published + in house data
% Segregation studies

Population frequency
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NVA: Gene Characteristics and Variant Spectrum
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Gene-specific distribution of mutation types in HCM
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The Importance of Domain Location

PRKAG2 — AMP-activated protein kinase

All pathogenic mutations are missense and occur in or
very close to the CBS domains.

All benign missense variants occur outside the CBS
domain region.

Pathogenic variants
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NVA Form: Google, PubMed and LSDB Searches

LOCUS SPECIFIC AND OTHER DATABASES

Disease dbSNP
Gene locus ID
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NVA: Case/Control Data from Literature and Databases
A B C D E F G H I ] K L M M 0 P 8] R
3 |Gene MYBPC3 Manual LIMM Proband Chr 8/4006 Segregation 0
s |[Exon 27 Autcmated LMIM Proband Chr 774006 Mon-Segregation 0
10 |[DNA 2870C>G Coupound/Double Hets 5
11 [Protein Thras7Ser Manual Lit Proband Chr 21576 De novo variants 0
12 Link to current variant felder Automated Lit Proband Chr 2/576 Seen in different diseases? |Y
15 PROBANDS SEGREG CONTROL DATA
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17 [American Indian or Alaska 16 32 I
15 |Asian 193 | 386 I
20 |Black or African American 279 | 558 I
21 |Hispanic or Lating 106 | 212 I
22 |Native Hawaiian or Other Pacific 6 12 I
26 [White and Caucasian 2003 | 4006 7 0 HCM/ | Y [0002] 4 0] 0 0 0 0 0 The compound/double f
27 LMM race matched 2003 | 4006 7 0 0oo2| 4 0 0 0 0 0
23 LMM all races 3297 | 6594 8 0 0.001 8 0 0 0 0 0
Unkn Wariant listed as novel a
Ehlermann, 2008 18957093 N | 158 | 316 1 0 HCM |Unkno{0.003| O 0 0 0 860 0 own 0.000 |further information is giv
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32 Literature all races 288 | 576 2 0 0.003] 0 0 0 0 1260 0 0.000
33
34 | TOTAL CHROM race matched 20 4006 7 0 0.002 4 0 0 0 0 0
35 TOTAL CHROM all races 3585 | 7170 | 10 0 0.001 5 0 0 0 1260 0 0.000
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NVA: In Silico Analysis

COMPUTATIONAL PATHOGENICITY PREDICTIONS

Score 1 & 2 descriptions
(GV, GD) Prediction ranges from CO-benign to Ca5-pathogenic
(Class [same as Prediction], Probability of damaging)

(Weight, Median)

| (reliability, accuracy)

Prediction Score 1 Score 2

AlianGVGD C0 89.28 57.75
PolyPhen-2 Benign Benign 0.002
SIFT Tolerated 0.08 3.93
SarcomerePolyPhen Benign
SNAP

Warnings:
Comments |

BIOCHEMICAL PROPERTIES (AUTDLD|DKUP}

WT residue Cysteine? N |
Amino Acid Similarity Matrices Relatedness Amino Acid Biochemistry Wildtype Variant
BLOSUM45 2 distant Compaosition 0.71 1.42
BLOSUMG2 1 standard Polarity 8.6 9.2
BLOSUMS0 1 close Molecular volume 61 32
PAM250 1 close Grantham difference 58

Substitutions >0 occur frequently (tolerated), <0 are rare (deleterious)

EVOLUTIONARY CONSERVATION SUMMARY

UCSC link

UCSC data added to Alamut.Orthogques? hd
PhastCons score 0.929
Conserved in mammals? N
Conserved in birds, frogs, reptiles, fish? N
Conserved in invertebrates? No data
Patient variant AA in other species? N

(0-2.75) ratio of carbon/non-carbon weig
(49-13)

(3-170) measured in Angstroms

(0-215)

Grantham difference ranges are:; 0-50 Low, 50-150 Midrange, =150 High

Alamut.Orthogloues Summary

Mammals
Birds & Reptiles

Amphibians, Fish, Urchin
Invertebrates & Fungi

Total

Conserved  Not conserved Gapped alignment
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NVA: Splicing Analysis

VARIANTS AFFECTING SPLICE CONSENSUS SEQUENCES

Diztance frem exonfintren junction

Splice =ite location

Alternate splice site created/removed?
Checlked alternative zplice =ite?

Difference in splice site score:

SpliceSiteFinder-like

MaxEntScan
MNMNSFLICE
GeneSplicer

HumanSpliceFinder
Note: Alamut export scores Sre for nearest annotated exon splice site.
A difference of 10% of the respective scale is noted on the summary tab.

§9.2378|(0-100)

7.55301((0-12)

5.54862|(0-13)

Alamut link
36
5' =ite exon
I
I
Wildtype  Variant
£9.2378
7.55301
0.926597 0.926597|(0-1)
8.59212
80.99

80.99|(0-100)

ALAMUT SPLICING MODULE SCREENSHOT

SpliceSiteF inder-like
MaxEntScan
NMSPLICE 5 '
GeneSplicer

Human Splicing Finder | [0-100

-0

B3l

W52

=33

For reference: conservation of splice site sequences
Major Class

.6

[Reference Sequence

CACCACGGAGCCGGTGACAGTGCAGGAGATCCTGLGTC

SpliceSiteF inder-like
MaxEntScan
MMSPLICE 3 -

GeneSplicer

Human 5plicing Finder | [0-100

Branch Points

SpliceSiteF inder-like
MaxEntScan

NNSPLICE 5 .
GeneSplicer

Human Splicing Finder | c

TGGCAGGGCCTGGAGCCLCTGTTA

| ]
=00

Iz

&1

0.60

=54

[ K]

|P-hnaned Sequence

CACCACGGAGCCOGTGACAGTGCAGGAGATL tTﬁtt.‘; T¢

SpliceSiteFinder-like
MaxEntScan
HNSPLICE 3 '
GeneSplicer

TGGCAGGGCCTOGAGCCCCTGTTA

52 |Human Splicing Finder
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Manual Splice Prediction
Automated Splice Prediction

Predicted Unlikely Impact
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EXPRESSION

Instructions; For each organ system, indicate whether the gene is expressed (H for High, M for Medium, L for Low]. If no data is available, leave blank

P
BioGPS Gene Expression Atla GeneMote TIGER W“*“’ﬂ:ﬁ::?%:%
AuditoryiEye: inner, Teataliami-al 1000 -
uqter, and middle ear, eye cuﬂﬂ“ﬂai:ﬂ‘kﬁfm'_ -
Circulatory: heart, blood B e =
i i L g 1.I|.\: H)L:F“ =
vessels, arteries, veins, M ke @
blood, etc. Ly 4 uu.m.um- E jo0 4
R Liruinud_p 2erpinseytic-HL -6 =
Digestive: mouth, Lyriphoma, M”}’,;ﬁ;g_ ]
ezophagus, stomach, Il h;-:u:: 3 10
intestines, liver, etc. ey E,:r.é:.'l“f:;' E 1 -
Endocrine: Seadl_ilgatiw] = o
Hoot Lo
hypothalamus, pituitary, M P
thyroid, pancreas, UineCarp e
adrenals. etc. Dﬂ-wﬂw;g:%'
Excretory: kidney, M A
uterus, bladder, urethra, Trgemaasd S
Immune: bone marrow, Supanorianicaloangion
lymph nodes and vessels, M 5“?"“% " Lterus
WBCs, T- and B-cellz, o i Tongue
WihahsBr iy
et o Thymus
Muscular: skeletal and i~ Testis
smooth muscle, ete. P b Stomach
Hervous: brain, spinal umJl‘i‘:.‘m SF'EE“
cord, peripheral nerves, iyl Soft tissue
etc. ClgciaiaConax Small intesting
Respiratory: lungs, - ‘“‘""P'ﬁ?;{ Skin
trachea, nasal, etc. GlotusPalious Prostate
Reproduction: ovaries, c;«m-u-fﬁﬁfﬂﬂ? F'Iacpen1§
uterus, cervix, vagina, M L Eﬁ"? Emﬁﬁ . M
testes, seminal vesicles, CD!?_-M'E:L‘ sifeg. el 3"&?9
Denis et O e Toons ¥
Dy Treds Muscle
= Mammary gland
: Gene Wiki Lymph node
Iz gene universally Lung
expressed? N Liver
Iz gene predominantly Laryn
expressed in a certain Kidney
tissue? Y If yes, enter tissue(s): Digestive, Nervous system Heart
How many databases Eye
support tissue Colon
expression? 4 Cenix
Brain
Ke Bone mamow
_ Bone
Medium Blood
T Bladder

Paste Screenshots Below
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'PATHWAYS

_ Pathway List Pathways Relevant to Current Case Comments
|KEGG Arginine and proline metabolism M/ A

|Biocarta Mo entires
GO ATP binding, kinase activity

|\Pathway Interaction Database Mo entires
|Reactome Creatine metabolism

|List of all pathways relevant to current case: Creatine metabolism

'How many databases support these pathways? 3

| AMD PROLIME METABOLISM |

(_Guanidingacetane

Gy

| methizpemane- 1F
2=}

|

¥ M| Intra -~ Gene - Expreccion | Pathwawve - Disease Accociations o~ Model Orgznisms o | frerature Search o Accecement o Chesfication Rules - MGAars -



DISEASE ASSOCIATIONS

Disease List Diseases Common to Current Cas Comments
KEGG No entries
OMIM None N/A
Genetic Association Database None N/A
HUGE Navigator No entries
Gene Atlas None N/A
HGMD None N/A

List of all diseases common to current case:
How many databases support these
disease associations?

MODEL ORGANISMS

Mouse Genome Informatics Database

Model Category Affected Anatomical Systems Similar Human Diseases Comments

Ckmt1tmz2Bew behavior, It is unclear if the

creatine kinase. hearing/vestibular/ear, surrounding genes were

nervous system, affected by this targeted KO,

digestive/alimentary especially given that this
region is repetitive

mitochondrial 1,

ubiquitous; targeted

mutation 2, Be Targeted KO
Wieringa (exons 7-8)

H | Intro " Gene Exprassion Pathways | Disease Associations Model Crganisms Literature Search Assessment Classification Rules MGAers T




1 LITERATURE SEARCH
2 |Pubmed
3 GeneCards
4 Gene Reviews
Literature PMID Disease 'E‘I.Uta;g;] Functional Comments
Reference Association yp Data
Implicated
5
100Kb deletion at 15q15.3 (encompassing KIAAD3TT/PPIPEKA, CKMT1B, STRC, and
CATSPERZ) identified in three families with deafness infertility syndrome (DIS).
asthenoteratozoospermia). In addition to DIS, congenital dysenythropoietic anaemia
Zhang 2007 17098888 type | (COAl) has also been described in patients with these deletions. The authors
suggest that deletion of STRC is responsible for deafness, while deletion of CATSPER2
g is responsible for infertility.
Cimino 2008 18561318 Upregulahpn of CKMT1B was associated with disease-free and overall survival in
7 - patients with breast cancer.
Basically same info as in Zhang 2007 A nearly identical copy of CKMT1B, designated
CEMT1A (613415), is telomeric to CKMT1B on chromaosome 15, and contains only two
mismatches that predict synonymous mutations in the
Zhang 2009 21686705 coding region in addition to two mismatches in the 3' UTR, suggesting CKMT1A is
functional. This would suggest that CKMT18B and CKMT1A are genetically redundant
8 and that deletion of one of these genes is unlikely to have functional consequences.
9
10 | Zhang 2009
11, # A e oV ol o
RPN < 07 AP ¢ e
12 SRS LIRSS
13 ol CEN & & &y e o
14 Mormal a W
14 1 DTEI 1§ ]
— ==
1? Deletion scope D155784 , [l ranscribed gene
18 Fﬁm”}‘ l:'-5'"\'IiL f ! Pseudo gene
19 Fum!h.f L705 I!J Hiah homolos
20 F(:m||)r L1014 = -1 g f ay
21 o
22 —SDIM
23
= [ARVARD
25 EDICAL
jCHOOL

M 4 r M| Intro " Gene .~ Expression Pathways Disease Associations

Model Organisms Literature Search .~ Assessment Classification Rules MGAers




Final Variant Interpretation

Form completed by:
Accession#
Patient Name
Family

Race
Ethnicity
Disease
Gene

Exon

DNA

Protein

WJL

Black

POU3F4

1

964G=A
WVal322Met

Interpretation from Classification Rules

Fellow Interpretation & Rationale
Variant Interpretation
Rationale Statements

Entered Variant & Category in Genelnsight?

Moved case to completed in NVA log?

Geneticist Final Review
Comments on Interpretations

Final Novel Variant Assessment
Final Variant Interpretation (blurb)

Entered Interpretation in Genelnsight?

» M Variant DB

Unknown Significance. |

Unknown significance-4 |

The Val322Met variant in POU3F4 has not been reported in the literature, but has been previously detected in 1 of the 38
probands tested by our laboratory. However, this mutation occurs within the POU homeodomain (amino acids 279-336) where
almost all pathogenic missense mutations have been identified. Valine (Val) at position 322 is conserved across mammals and
other species, increasing the likelihood that the change is pathogenic. In addition, computational analyses (AlignGVGD, SIFT)
suggest that the Val322Met variant may impact the protein. However, this information is not predictive enough to assume
pathogenicity. In summary, the location of this variant, evolutionary conservation and computational predictions support a
pathogenic role but additional studies are necessary to determine the clinical significance of the Val322Met variant with
certainty.

Updated Genelnsight link

Y NVA log link

All your points are fine, we just reworded for consistency with our templates. I also bumped to VUS-5. I think this varaint is
probably pathogenic given the very close phenotype match to POU3F4 HL subtype and location of variant.

Unknown significance-5 |

The Val322Met variant in POU3F4 has not been reported in the literature nor previously identified by our laboratory in any other families.
However, this mutation occurs within the POU homeodomain (amino acids 279-336) where almost all pathogenic missense mutations have been
identified. In addition, this residue is conserved across mammals and lower species and computational analyses (PolyPhen2, SIFT, AlignGVGD,
MAPP) suggest that the Val322Met variant may impact the protein. However, this information is not predictive enough to assume pathogenicity.
In summary, the clinical significance of this variant cannot be determined with certainty at this time; however based upon the arguments
described above, we would lean towards a more likely pathogenic role.

PubH+LMM_data Conserv_Biochem Splicing COSMIC(cancer_onhy) Classification_Rules

CMEV#® Links « RaceAnd TN






HCM Gene Mutations — 3000 cases tested

>500 clinically significant mutations identified

350
=+ 66% of clinically significant mutations are seen in

300 1 only one family

250 A
2
% 200 -
S
> 150 -
@)
8 100+
=
>
= 50 A

MYBPC3 MYH? MYBPC3
AN e e e E258K R663H W792fs RE02W

1 2 345 6 7 8 91011121314151617 18 1920 21 2223 24 25 2627 28 29 30 31 32
Number of probands



Hearing Loss Gene Mutations — 2000 Cases Tested

Number of variants

450

400

350

300

250

200

150

100

50

A

81% (423/523) of clinically significant variants have been seen in only one family

SLC26A4
‘ USH2A GJB2 _ GJIB2 GJB2
. l 2299delG V37| M34T 35delG

1 357 91113151719212325272931333537394143454749515355575961636567697173757779818385878991

Number of probands



Human Gene Mutation Database

CM023927 ‘ CGC-CTC Arg32Leu c.05G>T pR32L Deafness Wu (2002) Genet Med 4, 279 ou]G |
CM108184 | (CGC-AGC — Arg32Ser cOIC>A pR32S  Sensorincuralhearingloss  Layasni(2010) IntJ Pedialr mE
= = Otorhinolaryngol 75, 211
CM106662 ‘ ATT-AAT Ile33Asn c.98T=A p.33N  Hearing loss Tsukada (2010) Clin Genet 78, 464 ou] G|
CM091631 | ATT-ACT Tle33Thr c.98T>C p.I33T  Deafness I:ézm PE TR S HE
CMO77555 ‘ ATG-AGG Met34Arg c.101T>G p.M34R Sensorineural hearing loss  Putcha (2007) Genet Med 9, 413 ou]G |
q
CM057547 | ATGa-ATA  Metdlle c.102G>A p.M341  Deafness G ERAR G005 AT NG s o
77, 945
CMO014357 ‘ tATG-TTG Met34Leu c.100A>T p.M34L Deafhess Kudo (2001) Otol Neurotol 22, 858 ou| G|
Kelsell (1997) Nature 387, a0
/ _— ; o Martmn (1999} Hum Mol Genet 8: 2369
af1970679 | ATG-ACG  Met34Thr c.101T>C pM34T | oiness, autosom Cocinr e ceininy] v
dominant 3 Houseman (2001) J Med Genet 38: 20
\ [Additional phenotype]
5 more referencels)
CM098251 | tATG-GTG  Met34Val C.100A>G pM34y icanng imparrment, iy A B T e ou| G
nonsyndromic 248
Dahl (2001) Med J Aust 175, 191
CM014708 [ ATC-AGC Tle35Ser c.104T>G pI35S  Deafness Mari (2009) Exr J Hum Genet 17: 502 =E
[Functional characterisation]
CMO065234 | CTC-CCC  Leu36Pro c.107T>C p.L36P  Deafness Eﬁm R ou| G
CM042707 ‘ GTT-GCT Val37Ala ¢.110T>C p.V37A  Deafness Azaiez (2004) Hum Mutat 24, 305 pufes] G|
Abe (2000) T Med Genet 37, 41
Wilcox (2000} Hum Genet 106: 399
Deafness, autosomal [Additional reporf] O == I
- = : cp
EX000015 ‘ cGTT-ATT Val37lle e R recessive 1 Bruzzone (2003) FEBS Lett 533: 79 [

[Functional characterisation]



Variant Analysis for General Genome Report

Case 1: Hearing loss
3,949,535 Substitutions and 694,511 Indels

lVariants in Genes

39,167 Substitutions and 3,718 Indels

Run through HGMD/ Nun through PharmGKB

L 42 “Pathogenic” Variants J \ 57 Variants J

~

0 PharmGKB class 1 variants
v 26 PharmGKB class 2 variants

5 VUS 7 Likely Benign 30 Benign \31 PharmGKB class 3 variants

y

Class 2 & 3: Weaker associations

Take home:
No variants met criteria for return as secondary findings in this patient
HGMD (representing published literature, has many incorrect classifications)
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OtoChip Results — 293 Cases Analyzed

48%

m Positive
Inconclusive

® Negative

# Het Pathogenic

15/186 (8%) of early childhood
(=10yr) HL cases tested positive
for an Usher gene mutation

CENTER FOR PERSONALIZED
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Fumbled DNA Tests Mean Peril for Breast-
Cancer Patients

By Robert Langreth - Sep 10, 2012 12:00 AM ET

“ v m g+ 1 COMMENT [+l QUEUE

Debbie McCarron was prepared to get both of her breasts taken off if a blood test in December
2006 revealed she carried a gene that vastly increases the risk of breast cancer. Having survived
the disease five years earlier, she didn’t want to risk getting it again.

To her relief, her oncologist told her the test, done by Myriad Genetics Inc. (MYGN), had come
back negative, “just like | knew it would,” McCarron recalls her doctor saying.

® _Enlarge image He was wrong. The results, in fact, were positive. McCarron

didn’t learn this, though, until July 2009, more than two years
later, when a genetic counselor reviewed the test following
McCarron's surgery to remove a new malignant breast tumor.
Since then, her oncologist, Haresh Jhangiani, told Bloomberg he
isn’t clear about what happened.

Debbie McCarron, right, with her genetic

counselor, Mariana Miell. Source:
Bloomberg “I don’t think she was positive. Was she positive?” the doctor

said. “| would not tell her it was negative if the test was positive,
there must be something more to it.”

MeCarron now 50 was devastated when she found nut “The
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Disease-causing mutations in the human beta-cardiac Myosin Heavy
Chain gene

e 194 hypertrophic cardiomyopathy mutations

13 dilated cardiomyopathy mutations

7 other mutations

7 variants of uncertain effect

15 polymorphisms

Mutation
Gly10del
Ala26Val
Val39Met
Val59Ile
Tyrii5His
Thri24lle
Arg143Gly
Argl43Trp
Arg143GIn

- A~ n

PROJECT 3 > MUTATION DATABASE > MYH7 > MYH7 MUTATIONS

hypertrophic cardiomyopathy mutations

Disease
HCM
HCM
HCM
HCM
HCM
HCM
HCM
HCM
HCM

L i~

position in M57965.1

5748..5750
5797
5835
5895
6366
6682
6738
6738
6739

—— A

UCSC hgl7 position

22972754..22972752

22972705
22972667
22972607
22972135
22971819

22971763
22971762
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Documenting Logic

The Ala26Val variant has been reported in 10 HCM probands of Asian descent and was absent
from 832 race-matched control chromosomes (Konno 2005, Liu 2005, Song 2005, Wang 2009).

However, one of the probands had another pathogenic HCM variant on the same copy of the
gene which segregated with all 8 affected family members (Wang 2009). Although segregation in
3 family members was observed in one other family, an additional 5 individuals had the variant
without disease including three over age 70 (Liu 2005). Our laboratory has observed this variant
in one HCM proband and one DCM proband, neither with a family history of disease, out of over
3500 cases tested (1/215 Asian probands). Across all published and internal studies, this leads to
a cumulative allele frequency of 1% (7/652) in Asian HCM probands or 0.1% (8/7848) across all
probands. This variant has been observed at a frequency of 0.3% (7/2177) in the 1000 Genomes
project with a sub-population frequency of 1.5% (6/388) in the Chinese population. Computational
analyses (biochemical amino acid properties, conservation, AlignGVGD, PolyPhen2, and SIFT)
suggest that the Ala26Val variant is less likely to impact the protein, particularly given the lack of
conservation of the alanine residue in mammals (horse has an aspartic acid) and minimal
biochemical change of the alanine to valine substitution. In summary, although additional data is
necessary to conclusively determine the clinical significance of this variant, based upon the
higher frequency in a race-matched control population (1.5% vs. 1%), the absence of statistically
significant segregation data, the lack of a predictive effect from computational algorithms,
observations in both HCM and DCM which have different mutational mechanisms, and presence
on the background of another pathogenic mutation, this variant is more likely benign.




Variant Interpretations Maintained in Genelnsight

Tests Genes Variants Disease References
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Variant Interpretation

The AlazZeVal variant has been reported in 10 HCM probands of Asian descent and was absent from 832 race-matched control
chromosomes (Konno 2005, Liu 2005, Song 2005, Wang 2009). However, one of the probands had another pathogenic HCM variant on
the same copy of the gene which segregated with all 8 affected family members (Wang 2009). Although segregation in 3 family members
was observed in one other family, an additional 5 individuals had the variant without disease including three over age 70 (Liu 2005). Cur
laboratory has observed this variant in one HCM proband and one DCM proband, neither with a family history of disease, out of over
3500 cases tested (1/215 Asian probands). Across all published an internal studies, this leads to a cumulative allele frequency of 1%
(7/6852) in Asian HCM probands or 0.1% (8/7848) across all probands. This variant has been observed at a frequency of 0.3% (7/2177) in
the 1000 Genomes project with a sub-population frequency of 1.5% (6/388) in the Chinese population. Computational analyses
(biochemical amino acid properties, conservation, AlignGVGD, PolyPhen2, and SIFT) suggest that the ala2eval variant is less likely to
impact the protein, particularly given the lack of conservation of the alanine residue in mammals (horse has a aspartic acid) and minimal
biochemical change of the alanine to valine substitution. In summary, although additional data is necessary to conclusively determine the
clinical significance of this variant, based upon the higher frequency in a race-matched control population (1.5% vs. 1%), the absence of
statistically significant segregation data, the lack of a predictive effect from computational algorithms, observations in both HCM and DCM
which have different mutational mechanisms, and presence on the background of another pathogenic mutation, this variant is more likely
benign.
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Variant Classification Changes — HCM Data

SSllan High Alerts
Likely Benign 4 A A
v [27 |1
Unknown Significance A A
N |44
Likely Pathogenic v .
Pathogenic

~300 category changes over 5 year (~4% of reports/yr)

Aronson SJ, Clark EH, Varugheese M, Baxter S, Babb LJ, Rehm HL. Communicating new
knowledge on previously reported genetic variants. Genet Med 2012:14(8):713-719.
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Genelnsight Clinic®M Interface

Uszer Guide | Support

George, Curious G78245(DEMOA-MAN) DS/01/1981 (13) Male IMPORTANT USAGE & DATA LIMITATIONS

PH-05-2384 FINAL, HCMW CardioChip (11 Genes Seguenced) (Possibly Quidsted) Clinical diagnosis of concentric HCW with Wolff- LMM_Blood, Peripheral, Germling
040542010 01:17  Seguence Confirmation Teat Parkinzon-VWhite syndrome 040212010
8]

1 1 Pathogenic

1 1 Pathogenic o ogmifi -

Registered with FDA as a Class | Exempt Medical Device
Integrated into EMR at MGH and BWH
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Updated Variant Information

Individual Reported Variant Interpretation History (Variant 1 of 1) IIMPORTANT USAGE & DATA LIMITATIONS
warning: This page only [ists information on a single variant. This is outside of the patient report context and may be insufficient for

re-interpretation of the patient report.

Heterozygous c.1030C>T (p.His344 Tyr), Exon 9, PRKAG2 (Germline)

Report PM-08-3334 (FINAL, 04/05/2010 01:17 PM), HCM CardioChip (11 Genes Sequenced), Seguence Confirmation Test
Patient George, Curious §TE345(DEMOA-MRNY 05/01/1551 (19) Male
Current Category” Reported: Snknown-Significancs
Counts Reports (1), Families (1
Alerts
Unreviewsd P 040682010 10:27 Non-incidental Level The category for the PRKAGZ c.1030C>T (p. Hiz344Tyr) az=eciation to HCM changed from Unknown Significance
AN Changs to Pathogenic.
Idark Reviewed

Current Knowledge™ Approved 04/05/2010 01:22 PN by Matthew Varughessze

HCW Pathogenic The Hiz344Tyr variant has not been reperted in the lterature nor previously identified in our laboratery. The Hiz344 residue iz well congerved
frem fruitfhy to mammalz, and the Hiz344Tyr variant occurs within the CBS domain region where all pathogenic PRICAGZ variantz have been
identified to date. In addition, the prezence of concentric HCW and Wolff-Parkinzon-VWhite yndrome in the first proband identified with this
mutation, which are clinical features conziztent with PRIAGZ mutationz, az well az follow-up testing howing that the variant aroze de nove,
provide strong support for this variant being pathogenic.

* Physicians receive alerts via email to be notified of variant changes on
their patients

Data in this slide should not be used for any clinical purpose.
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Documenting Logic

The Ala26Val variant has been reported in 10 HCM probands of Asian descent and was absent
from 832 race-matched control chromosomes (Konno 2005, Liu 2005, Song 2005, Wang 2009).

However, one of the probands had another pathogenic HCM variant on the same copy of the
gene which segregated with all 8 affected family members (Wang 2009). Although segregation in
3 family members was observed in one other family, an additional 5 individuals had the variant
without disease including three over age 70 (Liu 2005). Our laboratory has observed this variant
in one HCM proband and one DCM proband, neither with a family history of disease, out of over
3500 cases tested (1/215 Asian probands). Across all published and internal studies, this leads to
a cumulative allele frequency of 1% (7/652) in Asian HCM probands or 0.1% (8/7848) across all
probands. This variant has been observed at a frequency of 0.3% (7/2177) in the 1000 Genomes
project with a sub-population frequency of 1.5% (6/388) in the Chinese population. Computational
analyses (biochemical amino acid properties, conservation, AlignGVGD, PolyPhen2, and SIFT)
suggest that the Ala26Val variant is less likely to impact the protein, particularly given the lack of
conservation of the alanine residue in mammals (horse has an aspartic acid) and minimal
biochemical change of the alanine to valine substitution. In summary, although additional data is
necessary to conclusively determine the clinical significance of this variant, based upon the
higher frequency in a race-matched control population (1.5% vs. 1%), the absence of statistically
significant segregation data, the lack of a predictive effect from computational algorithms,
observations in both HCM and DCM which have different mutational mechanisms, and presence
on the background of another pathogenic mutation, this variant is more likely benign.




Control samples, can, and do, have pathogenic
variants, particularly for recessive, late-onset, or
low-penetrant diseases.
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A common MYBPC3 (cardiac myosin binding protein C)

variant associated with cardiomyopathies in South Asia
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Case-Control Study

Group 1

Group 2

(D,D)(D,W) (W, W) Total
Cases 49 (3DD) 305 354
Controls 7 231 238
(D,D)(D,W) (W, W) Total
Cases 38 (3DD) 408 446
Controls 5 461 466

OR=5.30

OR=8.59

Combined odds ratio from both studied = 6.99
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- two homozygotes died as children younger than 3 years
- controls matched for ancestry, age, sex and geography.
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MYBPCS3 Intron 32 variant in congenital HCM Case
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