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Bringing genomics into evidence-based patient care...

© 2020 Genomes2People



Genomes2People creates virtual teams for each funded project %

The PeopleSeq Consortium Team, National Human
Genome Research Institute Grant RO1 HG009922
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Population Sequencing (Framingham/Jackson) Study Team,
National Heart Lung and Blood Institute Grant RO1 HL143295
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‘ Postdoctoral
Physicians and

Graduate and  Scientists

Medical school

College students
students o

® High school
= students @

35 trainees hosted from 2019 - 2020
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G2P Research Portfolio REVEAL é G2P
PGen

Medseq AllofUs Research Program
Ba bySeq MGB Biobank / eMERGE IlI/IV
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Committed to promoting diversity in genomic medicine Za‘s

NiH B NI

National Center ' :
e Ak caricd National Human National Heart, Lung,
or Advancing Genome Research and Blood Inetitite
Translational Sciences Institute
First to offer WGS to African American First to offer subsidized elective First to return genomic research results to

and Hispanic newborns sequencing to health adults African Americans in Jackson Heart Study
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The MedSeq Project :

Y ...the world’s first pilot randomized
trial of comprehensive genome
sequencing in healthy individuals




The MedSeq Project: A randomized controlled trial of WGS and >‘$
comprehensive interpretation >

Primary care physicians and their healthy middle-aged patients

Family History Review

Family
: : +
History Review Patient and
Genome Report physician
outcomes

Physician reviews family history information and discloses results from Genome Report
Results added to patient’s electronic medical record

Medical Record Review

Vassy et al. Trials, 2014; Roberts et al. Genet Med, 2018; Vassy et al. Ann Intern Med, 2017; Vassy et al. JGIM, 2018; Krier et al. Dialogues Clin Neurosci 2016
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Standardizing variant interpretation o
Original filters Curated Exclusion Datasets S’i

Daen R

Vv

Data Set B - Gene Exclusions

*  Evidence for gene-disease association
Data Set A 2 10% MAF WGS cases = none, ||m|ted’ or disputed
> EXCIUdeS common teChnicaI FPS ° Non medica“y relevant phenotype
» Common indels wrong nomenclature
» Exceptions FV, HFE, SERPINA1

Data Set C - Variant Exclusions

*  Benign interpretation

LOF but LOF not disease mechanism
GWAS or PGx association only

Not reported variants: 82%
* VUS, Likely Benign, Benign
* False positive variants

m Pathogenic
31 m Likely Pathogenic
11 m VUS-Favor Pathogenic Reported McLaughlin et al, BMC Med Genetics, 2014

® Other .
= Not reported variants: 18%

2020 Genomes2People



The MedSeq Project: Building a one page report for PCPs ¥

CENTER FOR PERSONALIZED A teaching affiiate of:

LABORATORY FOR MOLECULAR MEDICINE e .
65 LANDSDOWME ST, CAMBRIDGE, MAD2139 BARINERS GEMNETIC MEDICINE HARVARD
PHOMNE: (617) 768-8500 / FAX: (617) 768-8513 Sl ggﬂgC&L
http-/fpcpgm_partners_orgdimm
@ Name: John Doe
DOB: 01/23/45 Accession I1D: 0123456789 Family #: F12345
Sex: Male Specimen: Blood, Peripheral Referring physician: John Smith, M.D.
Race: Caucasian Received: 01/23/45 Referring facility: Double Helix Hospital

Returned Results
Monogenic RiSk B RESULT SUMMARY

A_.MONOGENIC DISEASE RISK: 2 VARIANTS IDENTIFIED

GENERAL GENOME REPORT

This test identified 2 genetic variant(s) that may be responsible for existing d# or the d o t of di in this individual's
H H lifeti
me.
Polygenic Risk _— ; e e
{Inheritance) -
Carrier Variants  hvtotoml Dommany | Poor coorinsion sndistnce | oSz Patogenic
:m.:mal Dﬁ::manppam Progressive heart failure ::‘:'hﬂz?%snfsﬂ Pathogenic

Pharmacogenomic

E. CARRIER RISK: 3 VARIANTS IDENTIFIED
This test identified carmer status for 3 autosomal recessive disorden(s).

. Disease Phenotype Gene Classificaion | Carrier F
Va r I a nts _ . Chronic lung and digestive CFTR _ Infertdity {moderate
B1. Cystic fibrosis disease . 1585-1G>A Pathogenic evidence)

Latent myotonia

B I O O d Ty p e S B2. Myotonia congenita u@e disease . ;1_1-;:319“{ Pathogenic {case report only)

Hearing loss and retinitis USH2A -
B3. Usher syndrome type 11 . p.GlyZ04ArgfsX 12 Pathogenic MNone reparted

As a carmier for recessive genetic variants, this individual is at higher risk for hawng a child with one or more of these highly penetrant
disorders. To determine Ihe risk fior this individual's children to be affected, the partner of this individual would also need to be tested for
these variants. Other biologically related family members may also be camiers of these variants “Carmiers for some recessive disorders.
may be at risk for certain mid phencotypes. Please see variant descriptions for more information.

Additional Information S SRR S e s e
Structured Variant Data Disease/Inheritance e e P P
Variant Evidence Supporting References o8 esorn P ovene oo oo

D. BLOOD GROUPS
This test identified the ABO Rh blood type as O positive. Additional blood growp information is available at the end of the report

It should be noted that the disease risk section of this repol't is limited only to variants with e-\ndenne for causing highly
penetrant disease, nronnlri:utng to highly penetrant d ina . Mot all iants identified have been
analyzed. and not all regi of t have been adeq by q d. These results should be interpreted in the

1

Vassy et al, Trials, 2014; McLaughlin et al, BMC Med Genetics, 2014

© 2020 Genomes2People




The MedSeq Project: Unanticipated monogenic findings

Condition Phe.notyplc
evidence

EYA4 Postlingual hearing loss; AD Yes
Whole Genome Sequencing PPOX Variegate porphyria; AD Yes
Patients (n=100) RDH5 Fundus albipunctatus; AR Yes
HFE Hereditary hemochromatosis; AR Yes

APP Alzheimer’s disease, late-onset; AD Family history
ELN Supravalvular aortic stenosis; AD No
80% 20% CHEK2 CHEK2-related cancer risk; AD No
NO MDR MDR SQSTM1 Paget disease of the bone; AD No
FOUND FOUND F5 Factor V Leiden thrombophilia; AD No
LHX4 Combined pituitary hormone deficiency; AD No
ANK2 Ankyrin-B related cardiac arrythmia; AD No
COL2A1 Spondyloepiphyseal dysplasia congenita; AD No
KCNQ1 Romano-Ward syndrome; AD No
TTN2 Hypertrophic cardiomyopathy; AD No
ARSE Chondrodysplasia punctate; XL No
F5 Factor V Leiden thrombophilia; AD No

2020 c NS, Vassy et al Ann Int Med, 2017; Christensen et al, Genet Med, 2018




The MedSeq Project: PCPs make no serious commumcatlon errors
discussing genomic information

s
=4

P19
P17
P16
P14
P13
P11
P10
PO5
PO1

Number of Disclosures

No High
Risk Errors! B Medium Risk Error ® Low Risk Error ™ No Errors
(4 disclosures) (26 disclosures) (64 disclosures)

Vassy et al., JGIM 2018

© 2020 Genomes 2People



The MedSeq Project: 6-month healthcare spending ;.<<

FH
B rFH+GS

MDR: Mean $2,526
No MDR: Mean $1,198

S
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FH: MEAN $1,142 FH+GS: MEAN $1,490

Christensen et al., GIM 2018
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The BabySeq Project

“...whether you like it or not, a complete
sequencing of newborns is not far away”
Francis Collins, 2012

BE BOM

\ Baylor College of Medicine

11} Mass General Brigham



The BabySeq Project: A controlled trial of WES and
comprehensive interpretation

Healthy newborns and their pediatricians

Standard Care NBS &

Standard of Care NBS & Family History Infant,
i i Parent,
Family History +
Newborn WES Report ar!d-
Physician
Outcomes

Study MDs/GCs disclose results to parents
Results sent to pediatricians and neonatologists caring for newborn

Medical Record Review

Holm IA, et al.. The BabySeq project: implementing genomic sequencing in newborns. BMC Pediatr. 2018 Jul
9;18(1):225. doi: 10.1186/s12887-018-1200-1. PMID: 29986673; PMCID: PMC6038274.

© 2020 Genomes 2People



Curating the BabySeq Gene List

Gene-disease validity (n=1,514)

(0.1%)

Bl Definitive
I Strong
B Moderate
[ Limited
1 Conflicting  ,-*

Genes with strong and definitive evidence‘(n=1,023)

Age of onset Penetrance

33 il

o0 (1.1%)

(5.9%)_(3:2%)

Bl <2 years

Il High
B 240 years I Moderate
[ 10-18 years B Low
[ >18 years
Genes with highly penetrant, Genes with high
childhood onset disease
(i.e. Duchenne muscular (i.e. cancer predisposition

dystrophy, n=884)

© 2020 Genomes2People Ceyhan-Birsoy et al. Genetics in Medicine, 2017.

actionabilit . .
y e reporting criteria

syndromes, n=70)

Inheritance pattern of genes
meeting BabySeq reporting criteria (954)

L A
24 (6.4%) (0.3%)
(2.5%)

Bl Autosomal dominant
[ Autosomal recessive
B X-linked dominant
Bl X-linked recessive
B Imprinted

566
(59.3%)

954 genes meet BabySeq



Recruitment uptake and demographics

Reasons parents
declined participation

Not Interested in Research
No Reason Obtained
Study Design/ Logistics
Overwhelmed

Privacy and Discrimination
Not Interested/ Uncomfortable with GS
Return of Results
Other

Race and Ethnicity
of enrolled parents

&

© 2020 Genomes2People

0%

More than one race
2%

]
]
]
]
|
||
10% 20% 30% 40% 50% 60%
Other Hispanic or
3% Latino
(o)
Black or African 6%
American Non-
3% = Q . )
Hispanic Missing
Asian 82% 12%
9%

Missing
7%
Genetti, C.A,, et al,. Genet Med 2019



Unanticipated Monogenic Findings

Whole Exome Sequencing Infants
(N=159)

89%

NO MDR
FOUND

11%

MDR
FOUND

ANKRD11
BTD

ELN
GLMN
KCNQ4
SLC7A9
TTN (4)
BRCA2 (2)
MSH?2
MYBPC3
vCL

CD46

CYP21A

G6PD

Condition

KBG syndrome; AD

Biotinidase deficiency; AR
Supravalvular aortic stenosis; AD
Glomuvenous malformations; AD
Non-syndromic hearing loss; AD
Cystinuria; AR

Dilated cardiomyopathy; AD

Hereditary breast and ovarian cancer; AD
Lynch syndrome; AD

Hypertrophic cardiomyopathy; AD

Dilated cardiomyopathy; AD

Atypical hemolytic-uremic syndrome; AD

Congenital adrenal hyperplasia due to 21-
hydroxylase deficiency; AR

Glucose-6-phosphate dehydrogenase
deficiency; XL

Phenotypic

evidence

Yes

Yes

Yes

Yes
Family history
Family history

Family history (2/4)

Family history
Family history

No

No

No

No

No

Ceyhan-Birsoy et al. Am J Hum Genet, 2019.



Comparison with Conventional Carrier Screening

88% of infants had at least 1 PV/LPV for a recessive carrier condition

ff GoodStart

“J INVITAE

(&\&__f eeeeee “
566 recessive genes 47% .
reported in BabySeq o of reported variants
‘ would have been missed by sema/
commercial “expanded
screening” panels HerediT!
301 genes included B Counsyl UNIVERSAL |
on largest commercial
screening ‘ 99% of reported variants
panels would have been missed by 4 hpﬂZOﬂ
routine care
@

2 genes tested in
standard prenatal care

© 2020G 2People

VanNoy et al. Pediatrics, 2018.



No Increased Depression/Anxiety, Self-Blame,
or Relationship Dysfunction

Parental depression

Parental anxiety

9
V) Cut (5]
£ 10 utoff PHQ-9 2 EPDS anxiety
S Cutoff o 5 Cutoff
a &
B BR B BEr . 0B H EE" BB
e _ : _
Z 0 g 0
EPDS, BL EDPS, PD PHQ-9, 3mo PHQ-9, 10mo < EPDS, BL EDPS, PD GAD-7, 3mo GAD-7, 10mo
® Control HnGS MDR m Control H nGS MDR

Parental self-blame

Parental perception of child & relationship

o 5
5 (0]
'g (novel measure, no validated cutoff) b P-CDI
=3 g 30 Cutoff
= 5 24
T} ()
o o 18
A | - [ : | I .
> o 12
< >
3-Month 10-Month < Difficult Child Parent-Child Dysfuntional

B Control M nGS MDR H Control ®nGS MDR

© 2020 Genomes2People Pereira et al. in submission.
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No Increase in Health Care Spending %

$100,000

$10,000 % o

$1,000 f @g

S10 5

> n(:is Control
(n=111) (n=103)

Median S$549 S350

Well Newborns

Christensen et al., in preparation.
2020 Genomes 2People



Modeling Lifetime Benefits and Costs >

(slide courtesy Kurt Christensen) ”<
Late Effect

Survive
Localized No Late Effect
Disease-Specific
Die
Prese Background
D+ Clinic#
. Late Effect
Survive
No Late Effect
M Cancer-Specific
Regional/ Die
Distant Background
Newborn Survive
® . D_

Current projection: @ Future projection:

230K/life year $101K/life year
M- Die (background ° flifey

Christensen et al., in preparation.

© 2020 Genomes 2People



Inherited Cancer Disorders

Hereditary Breast and Ovarian Cancer
Li-Fraumeni Syndrome

Peutz-Jeghers Syndrome

Lynch Syndrome

Familial adenomatous polyposis

Von Hippel Lindau syndrome
Retinoblastoma

WT1-related Wilms tumor
Neurofibromatosis type 2

Tuberous Sclerosis Complex

Multiple Endocrine Neoplasia Type 1
Multiple Endocrine Neoplasia Type 2
Familial Medullary Thyroid Cancer (FMTC)
PTEN Hamartoma Tumor Syndrome
Polyposis/Juvenile polyposis; Colorectal adenomas; FAP

Hereditary Paraganglioma-Pheochromocytoma Syndrome

Cardiac Disorders

EDS - vascular type

Hypertrophic cardiomyopathy

Dilated cardiomyopathy

Catecholaminergic polymorphic ventricular tachycardia
Arrhythmogenic right ventricular cardiomyopathy

Romano-Ward Long QT Syndromes, Brugada Syndrome

Marfan Syndrome, Loeys-Dietz, Familial Thoracic Aortic Aneurysms

Other:Wilson Disease, OTC, Malignant hyperthermia susceptibility, Familial hypercholesterolemia

© 2020 Genomes2People

Genetics ><
ACMG POLICY STATEMENT | inMedicine o0

© American College of Medical Genetics and Genomics

ACMG recommendations for reporting of incidental findings
in clinical exome and genome sequencing

Robert C. Green, MD, MPH'?, Jonathan S. Berg, MD, PhD3, Wayne W. Grody, MD, PhD*%,
Sarah S. Kalia, ScM, CGC?, Bruce R. Korf, MD, PhD?, Christa L. Martin, PhD, FACMGS§,
Amy L. McGuire, JD, PhD?®, Robert L. Nussbaum, MD', Julianne M. O'Daniel, MS, CGC,
Kelly E. Ormond, MS, CGC", Heidi L. Rehm, PhD, FACMG?%'?, Michael S. Watson, PhD, FACMG?™",
Marc S. Williams, MD, FACMG'" and Leslie G. Biesecker, MD"™

Genetics
SPECIAL ARTICLE | inMedicine

© American College of Medical Genetics and Genomics

Recommendations for returning genomic incidental
findings? We need to talk!

Wylie Burke, MD, PhD', Armand H. Matheny Antommaria, MD, PhD?,

Robin Bennett, MS, CGC3, Jeffrey Botkin, MD, MPH?, Ellen Wright Clayton, MD, JD?,
Gail E. Henderson, PhD®, Ingrid A. Holm, MD, MPH™®, Gail P. Jarvik, MD, PhD?,
Muin J. Khoury, MD, PhD'®, Bartha Maria Knoppers, JD, PhD', Nancy A. Press, PhD'?,
Lainie Friedman Ross, MD, PhD'3, Mark A. Rothstein, JD', Howard Saal, MD",
Wendy R. Uhlmann, MS, CGC', Benjamin Wilfond, MD", Susan M. Wolf, JD'®
and Ron Zimmern, FRCP, FFPHM'®
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MGB Biobank gRoR Protocol

i

ACMGS59

Genotyping with
MEGA Chip

result identified

Gene sequencing

JII

®

Results entered into
electronic medical

record

PARTNERS.

HEALTHEARE

Letter to participant:
“research result... that may

be important to your
health”

PERSONALIZED MEDICINE *

Phone cainwith GC to
discuss result

category & option to
confirm

Opt-Out

In-person disclosure
by specialist or

participant’s own MD

Blout, Machini, Shah et al, in preparation

g
g
=]

Resample and

confirmatory (CLIA)
testing

© 2020 Genomes 2People



36,419 participants x

Genotyped with MEGAChip *

Biobank i i
Tra‘C ke r 437 Participants with results

342 — genotype(0.94)
70 — targeted sequencing (2.8%)
25 —Whole exome (TBD)

Ineligible for RoR

Contacted for RoR and not returned
In progress

Returned

6(.7%)
253 (57.7%) Contacting 42(10.0%)
Reached by phone 2 (.5%) Lost to f/u
Not yet contacted

104(24.0 %)
Variant already in
EHR

30(7.2%)
Deceased

27 (10.0%)
144 (56.8) 21 (9.1%) 3 (1.6%) Passive Opt Out 58 (22.4%)

Results Returned In Process On hold (Lost to follow-up after Opted out
pre-test counseling)

© 2020 Genomes2People




MEGA Chip Sequencing

W kR PP UORRPNNUUOOWH

Cardiac
FBN1
KCNQ1
MYBPC3

N DS DR PP WERE N

Cardiac
FBN1
GLA

(IR
A~ U0

Cholesterol
APOB Cholesterol
APOB

LDLR

#
4

1

MYH7 11 KCNQ1 3
MYL3 3 MYBPC3 3
LMNA 1 SCN5A )
SCN5A 8 MYL3 1
GLA 1 MYH7 2
PKP2 5 LMNA 2
TNNI3 5 PKP2 1
TNNT2 1 , SMAD3 1
” M Cancer M Cholesterol ™M Cardiac M Other I .

#

1

LDLR

Blout, Machini, Shah et al, in press

2020 Genomes2People




Over half of the MGB biobank participants with genetic cancer risk had not been ><
tested, and half of those met current expert criteria for genetic testing >-<

Of those who did not know they carried a cancer risk variant,

how many met NCCN criteria for genetic testing?
n=94

How many with variant

were already in the EHR?
n=170

Not reachable
19%

Variant
noted

in EHR
45%

Decei‘se"' Met NCCN
12% criteria
48%

Did not meet
NCCN criteria...

EHR status

Blout, Machini, Shah et al, in preparation

© 2020 Genomes 2People



5TTAGCTTGTTAAAACATAGTTTTCTGGTCTCCACCTA/
TTATTTATTTTGTAGAGT/ AT G ~
[GGTAATAATAXAGGTGATGAAAATTGG

S

CAACTAGGA TGAACTATATGAAGACAACT T
GTAGGGAGTCTGCAGTGGC GERARGGAGTAG
AGCAGAAGAGAGAACTAGC |GATGAAA .
CCATATTGCET GG CTTATAT CEEEESEAG A Implementing
GGGAGAAGINCAGGTGA polygenic risk scores
TACACATTABGSTTTGCC AT
\AA AAAACA{'\AACAA \ ..

| ...combining thousands of low-
ATTITGCTEH effect variants to stratify risk for
ACCCTGCAGGE G [T, common disease
ACTAAAATATRG \AALC

TGGATXTACATAG TR ATEBIEEEECTTAA
TGTCTTRAAAATI GG“AATTAAGCATACCS}\

A A MM TMm T r ™" A /N\r ' . A\ " A A AT A" T"rN"'rs"" "1™ " A~



Polygenic Risk Scores ;<.<

56
0o
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0000080
886808000
888000800
0006860800
00000 000000000
R
00 00 000000000000
68880 0800008000880
0 0600000000 000080000
88 600000000000 0000000
0,0.0000000000000000000000
00 e 08800000 000000000 00000000€¢
BB 0080000 000000000000000000000DOOC

Low Risk High Risk
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Reported prevalence of high-risk polygenic scores

Coronary Artery Disease
OR2>2.5
20%

50.2%

of men have a high-risk polygenic score

for at least d|gfdhese 3 f@pditions, and
49.8% do not

OR22.5
4%

© 2020 Genomes2People

Atrial Fibrillation

Frampton et al, 2016; Khera et al, 2018; Mahajan et al, 2018
Schmit et al, 2018; Schumacher et al, 2018; Seibert et al, 2018

Type 2 Diabetes

OR=>25
10%

47.5%

of women have a high-risk polygenic

scorg foLiatdeast lepf these 5 conditions,
and 52.5% do not

OR 225
10%




Randomized Trial of PRS Scores

DETAILED GENOMIC RESULTS
A. POLYGENIC DISEASE RISK

Polygenic risk describes the chance of developing certain health conditions based on a large number of genetic variants across the genome. This

test assessed the risk for developing the following conditions: atrial fibrillation, breast cancer, colorectal cancer, coronary artery disease and type Il
diabetes.

This test identified an increased polygenic risk for Prostate cancer (see methodology for complete description of the analysis). It did NOT indicate
increased polygenic risk for the remaining conditions.

Atrial fibrillation( ) Average Polygenic Risk |

Colorectal cancer ) Average Polygenic Risk }

Coronary artery disease ) Average Polygenic RIskJ

Prostate cancer

- Type 2 diabetes

) Average Polygenic RiskJ

'GenoVA

Genomic Medicine at VA

© 2020 Genomes2People




eMERGE IV sites

UW Medicine

e Northwestern
e DICAL CENTER = University

Fred Hutchinson é"{fﬁ% @ University of Chicago

Cancer Research @ @ Loyola University

Center / Broad Institute (CC genotyping
@ University of : Cincinnati Yale site)

Washington NS Children’s ‘University @ Boston Children’s Hospital
@ Washington [ ¢ ' R " Harvard School of Public Health

State University University

of Clrcinsati Massachusetts General Hosp

Il Mass General Brigham

Mount
Sinai

&2 COLUMBIA UNIVERSITY

IN THE CITY OF NEW YORK

@ Research Foundation Mental Health
JCornell University

o Johns Hopki
The Children's Hospital 0 .ns .op ins
of Philadelphia” University

Naticnal Human Genome
NIH Research Institute
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The number of people carrying variants for monogenic diseases depends
upon how many genes are analyzed

e Number of % w Pathogenic Variants in High
Criterion Genes Impact Dominant Conditions

“CDC Tier 1” 10 1-2%

ACMG59 (15 cancer only) 15 1.2%

ACMG59 59 2-3%

Invitae Health Screen 147 6.2%
MedSeq/BabySeq/MilSeq ~ 5000 15-21%°
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Results in healthy adults and infants from MedSeq/BabySeq/MilSeq >;<
Projects + polygenic risk estimates >

. with
Tt atypical
recessive yp

. responses
mutations
to meds

With elevated
polygenic risk
in at least one
condition

Christensen et al GIM, 2018; Vassy et al Annals 2017; Ceyhan-Birsoy et al. AJHG, 2019; Frampton et al, 2016;
Khera et al, 2018; Mahajan et al, 2018; Schmit et al, 2018; Schumacher et al, 2018; Seibert et al, 2018
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Population screening debate intensifies ;.<<

_ . * Rare conditions with low
* Diagnosis of prior probability could
unsuspected genetic | identify many at-risk
disease v who do not manifest the
' condition
* Knowledge and * Inadequate expertise in
personal utility the medical workforce

e Risk stratification for
surveillance and
prevention

Unproven value: clinical
utility and cost-
effectiveness
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Brigham Preventive Genomics Clinic — Now available for telemedicine

g
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Brigham and Women's Hospital Opens Preventive
Genomics Clinic
Aug 16, 2019 | staff reporter

NEW YORK - Brigham and Women's Hospital announced today that it has opened the Preventive
Genomics Clinic, an academically affiliated clinical service to provide comprehensive DNA sequencing,
interpretation, and reporting of disease-associated genes for healthy adults and their children who want t«
understand and mitigate their risk of future disease.




Video stories: People who benefited from preventive genomics

Full videos here
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https://www.dropbox.com/s/ylwzo1ru7lp5s3m/Genomics Patient Videos.pptx?dl=0
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Thank You!

genomes2people.org

@robertcgreen
@genomes2people

@genomes2people

OJONOXO,

rcgreen@bwh.harvard.edu

Please contact me for confidential details
on obtaining genome sequencing for
yourself or your family members.




