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65 Landsdowne Street, Cambridge MA 02139 e » Birth Date: 1/1/1800
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MOLECULAR DIAGNOSTICS REPORT

» Specimen Type: DNA, Isolated - Blood, Peripheral Received Date: 3/22/2017
Related Accession(s): Referring Facility: ABC CLINIC
Referring Physician:  DOCTOR SMITH PHD. Referring Fac. MRN:
G XXXXX LAB Lab Control Number:  YYYYY-UUUUU-XXXXX

Family Number FOX000000€

TEST DESCRIPTION - Copy Number Variation Analysis
Sequence Confirmation Test
eMERGE Ill Sequencing Panel

TEST PERFORMED - CNV-a; SeqConV2; EMERGE-pniE
P~ INDICATION FOR TEST - Hyperlipidemia

>

RESULTS

DNA VARIANTS:
1 Heterozygous ¢.501C>A (p.Cys167X), Exon 4, LDLR, Pathogenic
& Heterozygous c.148C>T (p.ArgS0Cys), Exan 3, SDHC, Likely pathogenic

INTERPRETATION:
Positive. DNA sequencing of the coding regions and splice sites of a subset of 53 genes from the eMERGE Il sequencing panel (see
»  methodology section below) identiied the variants listed above. Copy number analysis using NGS could not be completed because data
» did not meet quality standards for CNV detection. For a st of exons that are incompletely covered please see *Additional notes” section
below.

SUMMARY (VARIANTS RELEVANT TO INDICATION FOR TESTING):
One heterozygous pathogenic variant in the LDLR gene was identified in this individual. Pathogenic variants in the LDLR gene cause
familial hypercholesterolemia (FH), which is consistent with this individual’s reported diagnosis. The available information is described in
the detailed variant interpretation section.

FH due to pathogenic variants in the LDLR gene is typically inherited in an autosomal dominant pattern. Each first-degree refative has a
50% (or 1 in 2) chance of inheriting a variant and its sk for disease.

SUMMARY (OTHER VARIANTS OF MEDICAL SIGNIFICANCE):

One heterozygous likely pathogenic variant in the SDHC gene was identified in this individual. Based on the available evidence, this
individual may be at isk for developing hereditary paraganglioma-pheachromocytoma syndrome. The available information is described
in the detailed variant interpretation section.

Hereditary paraganglioma-pheochramocytoma syndrome due to pathogenic variants in the SDHC gene is typically inherited in an
‘autosomal dominant pattern. Each first-degree relative has a 50% (or 1in 2) chance of inheriting a variant and is risk for disease.

ADDITIONAL NOTES:
Disease penetrance and severity can vary due to modifier genes and/or environmental factors. The significance of a variant should
therefore be interpreted in the context of the individual's ciinical manifestations.

>
Variants of unlikely clinical significance are not included on eMERGE reports but can be shared separately. Please note that variant
classifications may change over time if more information becomes available. Please contact us at 617-768-8500 or LMM@partners.org.
We cannot exclude the presence of a variant in the following genes(s) due to <95% coverage at 20X*: KCNQ1(94.7%), PTEN(92.9%),
RB1(91.8%), TGFBR1(33.3%)

>

© © 066 66 606 60 060 © ©

* Additional information (gene and variant lists as well as reference sequence) available at
hup:/ipersonalizedmedicine. partners.org/L aboratory-For-Molecular-Medicine.

DETAILED VARIANT INTERPRETATIONS:

p.Cys167X, c.501C>A (LDLR; NM_000527.4; Chri9g.11216083C>A; GRCh37):

The p.Cys167X variant in LDLR (also described as p.Cys146X in the literature) has been reported in the heterozygous state in >10
individuals with familial hypercholesterolemia (FH), segregated with disease in one affected relative from one family (Lombardi 1995,
Heath 1999, Fouchier 2001, Bodamer 2002, van der Graaf 2011, Tichy 2012, Sharifi 2016) and was absent from large population
studies. Additionally, ths variant has been reported by other clinical laboratories in ClinVar (Variation ID: 200918). This nonsense variant
leads to a premature termination codon at position 167, which is predicted to lead to a truncated or absent protein. Heterozygous lass of
function of the LDLR gene is an established disease mechanism in FH. In summary, this variant meets our criteria to be classified as
pathogenic for familial hypercholesterolemia in an autosomal dominant manner based upon predicted impact to the protein, presence in
multiple affected individuals and absence in the general population. ACMG/AMP Criteria applied (Richards 2015): PVS1,
PS4_Moderate, PM2

(<]
A\

P.Arg50Cys, c.148C>T (SDHC; NM_003001.3; Chrig.161298256C>T; GRCh37):

2015): PM2; PS4_Moderate; PP3; #Ss_Supporting.

RECOMMENDATION:
Genetic counseling is recommended for this individual and their relatives. Failial variant testing is available for other relatives if desired.
. > For assistance in locating genetic counseling services o disease specialists, please call the laboratory at 617-768-8500 or email at
LMM@partners.org.

TEST INFORMATION

BACKGROUND:
The eMERGE (electronic MEdical Records and GEnamics) network combines DNA biorepositories with electronic health record (EHR)
systems for large-scale discovery and clinical implementation research in genomic medicine. A main goal is the return of genomic testing
w  results o patients in a clinical care setting. In phase I, participating sites are sequencing 109 clinically relevant genes in ~25,000
participants using a custom next generation sequencing panel.

METHODOLOGY:
Test content (target region): This test includes 109 genes (including the ACMGS6 genes; PMID: 23788249, and additional genomic
positions for known variants. For reference sequences exons/positions covered see
http:/ipersonalizedmedicine.partners.org/Laboratory-For-Molecular-Medicine/). Note that this test may not detect variants in regions with
difficult sequence contexts (e.g. high or low GC content) and is generally not designed to detect deep intronic variants as well as variants

Ny Syt Sy VL B I LA < o> v 0050 o w0t IS W vt DE FEPOTte.

“This test was developed and its performance characteristcs determined by the Laboratory for Molecular Medicine at Partners
»  HeallhCare Personalized Medicine (LMM, 65 Landsdowne St, Cambridge, MA 02139; 617-768-8500; CLIA#22D1005307). It has not
been cleared or approved by the U.S. Food and Drug Administration (FDA). The FDA has determined that such clearance or approval is
not necessary.

REFERENCES:
Bennedbiek M, Rossing M, Rasmussen AK, Gerdes AM, Skytte AB, Jensen UB, Nielsen FC, Hansen TVO. 2016, Identification of eight
@ p Vel SDHB, SDHC, SDHD germiine variants in Danish pheochromacytomalparaganglioma patienis. Hered Cancer Ciin Pract. 14:13.

Bodamer OA, Bercovich D, Schiabach M, Ballantyne C, Zoch D, Beaudet AL. 2002. Use of denaturing HPLC (o provide efficient

ot o and P SO SO0 220 AR YRIRCLES YOS GG SO TR e et g

G e tlotin s 1) 126713,

REPORT PREPARATION by Leora Witkowski Ph.D., on Tuesday February 20, 2018 at 02:43:27PM
REPORT by Hana Zouk Ph.D., on Wednesday February 21, 2018 at 12:28:09PM

° » Final Diagnosis by Hana Zouk Ph.D., Electronically signed on Wednesday February 21, 2018 at 12:29:47PM
DOCTOR SMITH, MD, PhD Matthew S. Lebo, Ph.D., FACMG, Director
° - ABC CLINIC ‘. partners, orglpersonalizedmedicine/mm
MAIN STREET > CLIA# : 22D1005307

ANYTOWN, USA 999999999
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MOLECULAR DIAGNOSTICS REPORT

Specimen Type: DNA, Isolated - Blood, Peripheral Received Dat 312212017

Related Accession(s): Referring Facility: ABC CLINIC

Referring Physician:  DOCTOR SMITH PHD Referring Fac. MRN:

Copies To: XXXXX LAB Lab Control Number:  YYYYY-UUUUU-XXXXX
Family Number: 000000

TEST DESCRIPTION - Copy Number Variation Analysis
Sequence Confirmation Test
eMERGE Il Sequencing Panel

TEST PERFORMED - CNV-a; SeqConV2; EMERGE-pniE
INDICATION FOR TEST - Hyperlipidemia

RESULTS

DNA VARIANTS:
Heterozygous c.501C>A (p.Cys167X), Exon 4, LDLR, Pathogenic
Heterozygous c.148C>T (p.ArgS0Cys), Exan 3, SDHC, Likely pathogenic

INTERPRETATION:
Positive. DNA sequencing of the coding regions and splice sites of a subset of 53 genes from the eMERGE i sequencing panel (see
methodology section below) identified the variants listed above. Copy number analysis using NGS could not be completed because data
did not meet quality standards for CNV detection. For a list of exons that are incompletely covered please see "Additional notes” section
below.

SUMMARY (VARIANTS RELEVANT TO INDICATION FOR TESTING):
One heterozygous pathogenic variant in the LDLR gene was identified in this individual. Pathogenic variants in the LDLR gene cause
familial hypercholesterolemia (FH), which is consistent with this individual's reported diagnosis. The available information is described in
the detailed variant interpretation section.

FH due to pathogenic variants in the LDLR gene is typically inherited in an autosomal dominant pattern. Each first-degree relative has a
509% (or 1in 2) chance of inheriting a variant and its risk for disease.

SUMMARY (OTHER VARIANTS OF MEDICAL SIGNIFICANCE):
One heterozygous likely pathogenic variant in the SDHC gene was identified in this indivicual. Based on the available evidence, this
individual may be at risk for developing hereditary paraganglioma-pheachromocytoma syndrome. The available information is described
in the detailed variant interpretation section.

Hereditary paraganglioma-pheachromocytoma syndrome due to pathogenic variants in the SDHC gene is typically inherited in an
autosomal dominant pattem. Each first-degree relaive has a 50% (or 1 in 2) chance of inheriting a variant and its risk for disease.

ADDITIONAL NOTES:
Disease penetrance and severity can vary due to modifier genes and/or environmental factors. The significance of a variant should
therefore be interpreted in the context of the individual’s ciinical manifestations.

Variants of unlikely clinical significance are not included on eMERGE reports but can be shared separately. Please note that variant
classifications may change over time if more information becomes available. Please contact us at 617-768-8500 or LMM@partners.org.

We cannot exclude the presence of a variant in the following genes(s) due to <35% coverage at 20X*: KCNQL(84.7%), PTEN(92.9%),
RB1(91.8%), TGFBR1(93.3%)

* Aditional information (gene and variant lists as well as reference sequence) available at
htip:/fpersonalizedmedicine. partners.org/Laboratory-For-Molecular-Medicine/.

DETAILED VARIANT INTERPRETATIONS:

P.Cys167X, c.501C>A (LDLR; NM_000527.4; Chri9g.11216083C>A; GRCh37):
‘The p.Cys167X variant in LDLR (also described as p.Cys146X in the literature) has been reported in the heterozygous state in >10
individuals with familial hypercholesterolemia (FH), segregated with disease in one affected relative from one family (Lombardi 1995,
Heath 1899, Fouchier 2001, Bodamer 2002, van der Graaf 2011, Tichy 2012, Sharifi 2016) and was absent from large population
studies. Additionall, this variant has been reported by other clinical laboratories in ClinVar (Variation ID: 200918). This nonsense variant
leads to a premature termination codon at position 167, which is predicted o lead to a truncated or absent protein. Heterozygous loss of
function of the LDLR gene is an established disease mechanism in FH. In summary, this variant meets our criteria to be classified as
pathogenic for familial hypercholesterolemia in an autosomal dominant manner based upon predicted impact to the protein, presence in
multple affected individuals and absence in the general population. ACMG/AMP Criteria applied (Richards 2015): PVS1,
PS4_Moderate, PM2.

P.Arg50Cys, c.148C>T (SDHC; NM_003001.3; Chrlg.161298256C>T, GRCh37):
The p.ArgSOCys variant in SDHC has been reported in 4 individuals with hereditary paraganglioma-pheachromocytoma syndrome
AR, ~
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2015): PM2; PS4_Moderate; PP3; PS3_Supporting.

RECOMMENDATION:
Genetic counseling is recommended for this individual and their relatives. Familial variant testing s available for other relatives if desired.
For assistance in localing genetic counseling services or disease specialists, please call the laboratory at 617-768-8500 or email at
LMM@partners.org.

TEST INFORMATION

BACKGROUND:
‘The eMERGE (electronic MEdical Records and GEnomics) network combines DNA biorepositories with elecironic health record (EHR)
systems for large-scale discovery and clinical implementation research in genomic medicine. Amain goal s the return of genomic testing
results to patients in a clinical care setting. In phase IIl, pariicipaling sites are sequencing 109 clinically relevant genes in ~25,000
participants using a custom next generation sequencing panel.

METHODOLOGY:
Test content (target region): This test includes 109 genes (including the ACMGS6 genes; PMID: 23788249, and additional genomic
positions for known variants. For reference sequences exans/positions covered see
hupilipersonalizedmedicine.partners.org/Laboratory-For-Molecular-Medicine/). Note that this test may not detect variants in regions with
difficult sequence contexts (e.9. high or low GC content) and is generally not designed to detect deep intronic variants as well as variants
in the §' and 3UTR. Regions with high sequence homology are only included in this testif a unique Sanger sequencing assay can be

designed to e jse positive calls.
. B ) s SOy w S VPV S
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been cleared or approved by the U.S. Food and Drug Administration (FDA). The FDA has determined that such clearance or approval is
not necessary.

REFERENCES:
Bennedbiek M, Rossing M, Rasmussen AK, Gerdes AM, Skytte AB, Jensen UB, Nielsen FC, Hansen TVO. 2016, Identification of eight
novel SDHB, SDHC, SDHD germiine variants in Danish pheochromocytoma/paraganglioma patients. Hered Cancer Clin Pract. 14:13

Bodamer OA, Bercovich D, Schlabach M, Ballantyne C, Zoch D, Beaudet AL. 2002. Use of denaturing HPLC (o provide eficient
detection of mutations causing familial hypercholesterolemia. Clin. Chem. 48(11):1913-8.

Bodian DL, McCutchean JN, Kothiyal P, Huddleston KC, lyer RK, Vockley JG, Niederhuber JE. 2014, Germline variation in
cancer-susceplibility genes in a healthy, ancestraly diverse cohort; implications for individual genome sequencing. PLoS ONE.

9(4).94554.
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REPORT PREPARATION by Leora Witkowski Ph.D., on Tuesday February 20, 2018 at 02:43:27PM
REPORT by Hana Zouk Ph.D., on Wednesday February 21, 2018 at 12:28:09PM
Final Diagnosis by Hana Zouk Ph.D., Electronically signed on Wednesday February 21, 2018 at 12:29:47PM

DOCTOR SMITH, MD, PhD Matthew S. Lebo, Ph.D., FACMG, Director
ABC CLINIC www.partners.org/personalizedmedicine/imm
MAIN STREET CLIA# : 22D1005307

ANYTOWN, USA 999999999
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Patient Name:

| Sample Collected Date:

09/29/2016

Patient ID:

XXXXXXXXXX

Sample Received Date:

02/22/2018

Age:

X

Report Date:

XXIxxlyyyy

DOB:

XXXXX

DNA

Sex:

Male

| Sample Type:

Indication for Testing:

Not selected for trait

Patient Sample ID:

XXXXXXXXXXXX

Ordering Physician
Name:

Freda Feelgood
3615 Civic Center Blvd.

Accession #:

XXXXXXXXXXXXXX

»eMERGE-Seq Panel Sequencing Report
Everywhere Hospital

This test interrogates the protein-coding and exon-splicing regions of 109 genes as well as 1551 single-nucleotide polymorphisms that may
impact human health and disease. Clinical interpretation and reporting are provided for pathogenic and likely pathogenic variants for genes
and single nucleotide polymorphisms as described in the methodology section.

-~ PATHOGENIC AND/OR LIKELY PATHOGENIC VARIANTS DETECTED

‘ A heterozygous ¢.1552C>T (p.Arg518*) pathogenic variant in the KCNQ1 (NM_000218.2) gene was detected in this individual, which was
confirmed by Sanger sequencing. Defects in KCNQ1 are the cause of long QT syndrome 1 (LQT1) [MIM 192500], an autosomal dominant

heart di ﬂwwwwwmmvwmm,smmm,

™
VM e e s o | asn o e e o P A S s W 4 s U At
e 22539601). Based on these data the p. ArgSlB* variant in the KCNQ1 gene is classmed as pathogenlc
Table 1: Details of Pathogenic and Likely Pathogenic Variants
Disease Inh. | Gene [Position (NCBI 37)] Variant Zyg. Notes Interpretation
PMID 10482963, 10704188,
Long QT syndrome 1 [MIM 192500]; chril €.1552C5T 10737999, 11530100,18752142,
1 < Jervell and Lange-Nielsen syndrome 1AD/ARKCNQL 2790111C>T i Arg518* Heterozygouy 22539601, 24552659, 27451284, Pathogenic
[MIM 607542] ds et 28438721; rs17215500
Confirmed by Sanger sequencing

Table 2: Details of Copy Number Variants:
None detected

Table 3: Details of Pharmacogenomic Variants

Pharmacogenomics variants are returned for the following genes: CYP2C19, DPYD, INFL3, SLCO1B1, TPMT, CYP2C9/VKORCI1. Star alleles
are determined based on the variants detected by this assay. Star alleles may not be accurately defined due to the limitations of this assay
which include: 1) The presence of additional variants defining functional and non functional alleles in a patient, not detected by this assay, and
2) the lack of ability to determine the phase of the variants when a star allele is defined by multiple variants. Additionally, undetected genetic
and/or non genetic factors such as drug-drug interactions, may also impact the phenotype. This pharmacogenomic report is limited to CPIC
level A alleles and drug recommendations. Additional (level B and lower) drugs may be metabolized by these reported enzymes; and
additional enzymes, not reported here, may affect the metabolism of a reported drug. Refer to the current recommendation for dosage
guidelines. See Methodology for details.

Diplotype| Phenotype Recommendation

voriconazole https://cpicpgx.org/guidelines/guideline-for-voriconazole-and-cyp2c19/

Poor metabolizer

ttps:7/cpicpgx.orgiguidelines/guideline-for-tricyclic-antidepressants-and-cyp2d6-and-

amitriptylin cyp2c19/

Normal DPD activity and "normal” risk for
fluoropyrimidine toxicity

peginterferon alfa-2a,

peginterferon alfa-2b. iAen

https://cpicpgx.org/guidelines/guideline-for-peg-interferon-alpha-based-regimens-and-

Favorable response genotype i3/

1s4149056(  Normal function, Normal simvastatin
T/T induced myopathy risk

mercaptopurine,
thioguanine

High activity https://cpicpgx.org/guidelines/guideline-for-thiopurines-and-tpmt/ thioguanine

Extensive metabolizer

CYP2C9
VKORC1
Interpretation of Pharmacogenomic Variants:
.y This individual is homozygous for a non-functional allele of the CYP2C19 gene. Based on the genotype result, this patient is predicted to have
a CYP2C19 poor metabolizer phenotype. This genotype information can be used by patients and clinicians as part of the shared
decision-making process for several drugs metabolized by CYP2C19 including clopidogrel, voriconazole, amitriptyline, citalopram and
escitalopram. For clopidogrel, individuals with this diplotype are expected to have significantly reduced platelet inhibition, increased residual
HALoA RGNS b 207k i 0 O L APl m oyt AL QULSE G QB DU A 0 g SRS L g s ot QAR L N iU Qi QU i,
= This individual is homozygous for the normal allele for the CYP2C9 gene. Based on the genotype result, this patient is predicted to have

normal CYP2C9 function.This individual is also heterozygous for the variant allele for the VKORC1 gene. Expression level of the VKORC1
> gene is associated with warfarin sensitivity. Based on the genotype result, this patient is predicted to have medium sensitivity to warfarin.

Comments & Recommendations:
It is recommended that correlation of these findings with the clinical phenotype be performed. Genetic counseling for the patient and at-risk
family members is recommended.

>

Gene Coverage:

All genes have 100% of targeted bases sequenced to redundant coverage of 20x or greater with the following exceptions: APOB (99.96%),
P CACNA1B (97.08%), COL5A1 (99.37%), FLG (99.97%), KCNQL1 (97.46%), RYR1 (98.64%), TGFBR1 (93.56%). Further information, including

specific coverage for this patient's sample, is available in the ExCID report.

Methodology:
1. eMERGE-Seq Version 2 NGS Panel: for the paired-end pre-capture library procedure, genome DNA is fragmented by sonicating genome
DNA and ligating to the Illumina multiplexing PE adapters (reference 1). The adapter-ligated DNA is then PCR amplified using primers with
> sequencing barcodes (indexes). For target enrichment capture procedure, the pre-capture library is enriched by hybridizing to biotin labeled
. in;sqlutign. probes (reference 2) aL56°C Jar16 - 19.0ours. Formassivglv.natalle] sequencig, the.nosk-capture brary,ONAS subjected 19 . ma
6. For the pharmogenomic variants, the star alleles are determined based on the variants detected by this assay. Alleles reported for TPMT
are limited to *1, *2, *3A, *3B, *3C and *4. Alleles reported for CYP2C19 are limited to *1, *2, *4A, *4B, *5, *6, *7, *8, *17. If reported, alleles for
DPD are limited to *1, *2A , *13 and rs67376798. Alleles reported for CYP2C9 are limited to *1, *2 and *3; and rs9923231 for VKORCL1.
Additional rare star alleles have been reported with reduced or no function for TPMT, CYP2C19 and DPD; however, the variants defining these
additional star alleles are not detected with this assay. For SLCO1B1, this assay only detects rs4149056. The minor C allele at rs4149056
defines the SLCO1B1*5 (rs4149056 alone) but also tags the *15 and *17 alleles. Thus a *5 allele may represent a *15 or *17 allele. However,
the magnitude of the phenotypic effect is similar for *5, *15, and *17 alleles.

References:

1. Illumina, Inc. (2011) Multiplexing Sample Preparation Guide (Part # 1005361 Rev. D). 2011.
- 2. Roche NimbleGen, Inc. (2010) NimbleGen SeqCap EZ Exome Library SR User's Guide (Version 2.2).
st it A Pt I e N G P dannd

Medicine (2015) 17, 405-423. PMID: 25741868.

Jane Doe Ph.D
ABMGG Certified Molecular Geneticist
Laboratory Director
09/30/2018

John Smith, M.D., FACMG
ABMGG Certified Molecular Geneticist
Medical Director
09/30/2018

This test was developed and its performance determined by this laboratory. It has not been cleared or approved by U.S. Food and Drug
Administration. Since FDA is not required for clinical use of this test, this laboratory has established and validated the test's accuracy and

P> precision, pursuant to the requirement of CLIA '88. This laboratory is licensed and/or accredited under CLIA and CAP (CAP# 9999999 / CLIA#
99D99999999).

©
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Patient Name: Sample Collected Date: | 09/29/2016
Patient ID: XRXXRXXXKX Sample Received Date: | 02/22/2018

Age X Report Date: Xxixxlyyyy

DOB: 0K Sample Type: DNA

Sex: Male Indication for Testing: | Not selected for trait

Freda Feelgood

Ordering Physician 2615 Civie Gonter Blvd

Patient Sample ID: | XXXXXXXXXXXX
Name:

Accession #: XXXO00NK

eMERGE-Seq Panel Sequencing Report
Everywhere Hospital

“This test interragates the protein-coding and exon-splicing regions of 109 genes as well as 1551 single-nucleotide polymorphisms that may
impact human health and disease. Clinical interpretation and reporting are provided for pathogenic and likely pathogenic variants for genes
‘and single nucleotide polymorphisms as described in the methodology section

PATHOGENIC AND/OR LIKELY PATHOGENIC VARIANTS DETECTED

A heterozygous ¢.1552C>T (p.Arg518*) pathogenic variant in the KCNQ1 (NM_000218.2) gene was detected in this individual, which was
confimed by Sanger sequencing. Defects i KCNQ1 are the cause of long QT syndrome 1 (LQT1) [MIM 192500], an autosomal dominant
heart disorder characterized by a prolonged QT interval on the ECG and polymorphic ventricular arthythmias. They cause syncope and

22539601). Based on these data the p.Arg518* variant in the KCNQ1 gene is classified as pathogenic

Table 1: Details of Pathogenic and Likely Pathogenic Variants
Disease inh. [ Gene [Position (NCBI37)] Variant | 2y Notes interpretation

PMID 10482963, 10704158,
Long QT synrome 1 [MIM 152500} it Jesssacr] 10737999, 11530100,18752142,
ervell and Lange-Nielsen syndrome JADIARKCNG Theterozygous 22539601, 24552659, 27451284, | Pathogenic

(MM 607542] 927SOMCT | pArgSLS 28438721, 1517215500
Confirmed by Sanger sequencing

Table 2: Details of Copy Number Variants:
None detected

Table 3: Details of Pharmacogenomic Variants

Pharmacogenomics variants are returned for the following genes: CYP2C19, DPYD, INFL3, SLCO1B1, TPMT, CYP2C9VKORCL. Star alleles
are determined based on the variants detected by this assay. Star alleles may not be accurately defined due (o the limitations of this assay
which include: 1) The presence of additional variants defining functional and non funcional alleles in a patient, not detected by this assay, and
2) the lack of ability to determine the phase of the variants when a star allele is defined by multiple variants. Additionally, undetected genetic
and/or non genetic factors such as drug-drug interactions, may also impact the phenotype. This pharmacogenomic report is limited to CPIC
level A alleles and drug recommendations. Additional (level B and lower) drugs may be metabolized by these reported enzymes; and
additional enzymes, not reported here, may affect the metabolism of a reported drug. Refer to the current recommendation for dosage
guidelines. See Methodology for details.

Gene Drug [Diplotype] Phenotype Recommendation
clopidogrel hitpsiicpicpgx orgiguidelmesiguideline-or-clopidogrel-and-cyp2c 81
Variconazole. ps:icp cpg org/guidelinesiguideline-for-voricanazole-and-cyp2e18/

cvpacis| B a2 Paor metaholizer S TIePIePgX T IguideT e SIguaeine Tor-Selectve-Serotoni Teuptake-TTABors-
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Interpretation of Pharmacogenomic Variants:

This individual is homozygous for a non-functional allele of the CYP2C19 gene. Based on the genotype result, this patient is prediicted to have
a CYP2C19 poor metabolizer phenatype. This genotype information can be used by patients and clinicians as part of the shared
decision-making process for several drugs metabolized by CYP2C19 including clopidogrel, voriconazole, amitriptyline, citalopram and
escitalopram. For clopidogrel, individuals with this diplotype are expected to have significantl reduced platelet inhibition, increased residual
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normal CYF2C8 function. «his individuay is also heterozygous iu. e vaniant auele for the vnORC1 gene. Expression level of the VKORCL
gene s associated with warfarin sensitiviy. Based on the genatype resul, this patient is predicted to have medium sensitiviy to warfatin

Comments & Recommendations:
Itis recommended that correlation of these findings with the clinical phenotype be performed. Genetic counseling for the patient and at-risk
family members is recommended.

Gene Coverage:
All genes have 100% of targeted bases sequenced to redundant coverage of 20x or greater with the following exceptions: APOB (99.96%),
CACNA1B (97.08%), COLSAL (99.37%), FLG (99.97%), KCNQI (97.46%), RYRI (98.64%), TGFBR1 (93.56%). Further information, including
specific coverage for this patients sample, is available in the EXCID report.

Methodology:
1. eMERGE-Seq Version 2 NGS Panel: or the paired-end pre-capture library procedure, genome DNAs fragmented by sonicating genome
DNA and ligating to the lllumina multiplexing PE adapters (reference 1). The adapter-igated DNA s then PCR amplified using primers with

sequencing barcodes (indexes). For target enrichment capture procedure, the pre-capture fibrary is enriched by hybridizing 1o biotin labeled

a5, SR 06 MG (01 16 - AN RONSeBALIDES SV BAIE] SRR MRt Ghn G AL QNALS SUIER (0 b et
6. ror (ne pharmiogenomic variants, the sta aneles are determined Lased on e variants detecteu uy tis assay. Alleies (eported for (rm T
are limited to *1, *2, *3A, *3B, *3C and *4. Alleles reported for CYP2C19 are limited to *1, *2, *4A, *4B, *5, *6, *7, *8, *17. If reported, alleles for
DPD are imited to *1, *2A., *13 and 1567376798 Allles reported for CYP2C9 are limited to *1, *2 and *3; and 159923231 for VKORCL
Additional rare star alleles have been reported with reduced or no function for TPMT, CYP2C18 and DPD; however, the variants defining these
additonal star alleles are not detected with this assay. For SLCO1B1, this assay only detects rs4149056. The minor C allele at 154149056
defines the SLCO1B1*5 (rs4149056 alone) but also tags the *15 and *17 alleles. Thus a * allele may represent a *15 or *17 allele. However,
the magnitude of the phenotypic effect is similar for *5, *15, and *17 alleles.

References:
1. llumina, Inc. (2011) Muliplexing Sample Preparation Guide (Part # 1005361 Rev. D). 2011.

2. Roche NimbleGen, Inc. (2010) NimbleGen SeqCap EZ Exome Library SR User's Guide (Version 2.2).
eGen s, 240 NigbleGen Seacap BRBroma Librar o 2 o P sl
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Yaping Yang Ph.D Christine M. Eng, M.D., FACMG
ABMGG Certiied Molecular Geneticist ABMGG Certiied Molecular Geneticist
Laboratory Director Medical Director
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‘This test was developed and its performance determined by this laboratory. It has not been cleared or approved by U.S. Food and Drug
Administration. Since FDA s not required for clinical use of this test, this laboratory has established and validated the test's accuracy and
precision, pursuant o the requirement of CLIA '8, This laboratory is licensed and/or accredited under CLIA and CAP (CAP# 8004250 / CLIA#
45D2027450).
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