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PRECISION MEDICINE
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PRECISION MEDICINE RESEARCH

AGE OF GENOMIC DISCOVERY
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https://www.ebi.ac.uk/gwas/

GWAS as of Sept
2020:

4,694 publications

197,708 associated |
SNPs i
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PRECISION MEDICINE RESEARCH

AGE OF GENOMIC DISCOVERY

Cohort or
cross-sectional

Ascertainment
_session

Survey
questionnaire

Over time / &
| 4

Bush, Oetjens, Crawford (2016) Nat Rev Genet 17(3):129-45

Participant

data file
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ELECTRONIC HEALTH RECORDS
ACCELERATING PRECISION MEDICINE RESEARCH

Bush, Oetjens, Crawford (2016) Nat Rev Genet 17(3):129-45

EHR-based Cohort or

@ [ ]
w cross-sectional w

Clinical Ascertainment Survey
coding system Over time Over time session questionnaire
Participant
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THE RAPID RISE OF EHRS

Vk’

HITECH Act
ARRA

American Recovery and
Reinvestment Act of 2009

CMS EHR
Incentive
programs
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THE RAPID RISE OF EHRS HealfhTgov X

108 1 94.0° 96.9
90 - B85 2*
80 1 71.9 75.5*
96% of reporting US £ »;
hospitals have at least | £ «
a basic EHR

2008 2009 2010 2011 2012 2013 2014

=p=—Certified EHR  =—¢=—Basic EHR System

CLEVELAND https://www.healthit.gov/sites/default/files/data-brief/2014HospitalAdoptionDataBrief. pdf
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ELECTRONIC HEALTH RECORDS

ACCELERATING PRECISION MEDICINE RESEARCH

Patient EHR-based measures

250.0 T2DM

411.1 coronary syndrome
414.01 coronary artery disease
278.01 obesity

Alanine aminotransferase
Blood albumin

Aspartate aminotrasferase
Bicarbonate (HCO;)
Carbon dioxide (CO,)
Blood cholesterol

Blood creatinine
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Yes Ever had diabetes?
Yes Cancer ever diagnosed?
No Ever smoked?
Yes Allergic to gluten?

15.6 units per L Allergic to peanuts?

3.7 g perdl Current weight
22 units per | Current height
24 mEq per | Green vegetables per week
27 mEq per Red meat per week
240 mg per dl Blood cholesterol
1.2 mg perdl Exercise time per week

Bush, Oetjens, Crawford (2016) Nat Rev Genet 17(3):129-45

Participant epidemiology-based measures

Yes

Yes

No

No

Yes

240 b

58"

2—4 servings
6-8 servings
275 mg perdl
30 min



ELECTRONIC HEALTH RECORDS
ACCELERATING PRECISION MEDICINE RESEARCH

° Demographics Structured and unstructured text
e Vitals Structured

e Medical History Structured and unstructured text
* Medical encounter Structured and unstructured text

* Orders and prescriptions structured
« |aboratory tests Structured
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ELECTRONIC HEALTH RECORDS
ACCELERATING PRECISION MEDICINE RESEARCH

Billing codes -
Procedure codes [_)Isease_ » EXCLUDE
Problems lists Diagnosis ‘
Laboratory Medications
Values
Pendergrass and Crawford (2019)
CLEVELAND Curr Proc Hum Genet 100:e80
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ELECTRONIC HEALTH RECORDS
NOT YOUR PARENTS’ PAPER CHARTS

https://en.wikipedia.org/wiki/Medical_record

v" Accessible
v' Computable

v’ Scalable
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ELECTRONIC HEALTH RECORDS

ACCELERATING PRECISION
MEDICINE IN THE CLINIC

Duffy DJ (2016) Brief Bioinform 17(3):494-504
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THE SCALE OF WHOLE GENOME
SEQUENCING DATA

ADSP Discovery (578) o 8% .

T S S 498 i
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« ADSP Disc-Ext (1005) o o
53,041,134 5 & n
c 2 i
. ADSP Expansion (4795) I e S:
124 Million = Wy
° TOPMED (110’000) 00 AMMR0042000 68000 8@&0N0 cC0B0D0DD 126800
410 Million Sample Size
- ADSP FUS (30,000)
ctevetano  ~300 Million 46% S|n |et0n
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WHAT DO WE DO WITH THESE VARIANTS?

GWAS — Unit is a Variant

“Hypothesis-Free” — Statistically Driven

€.l i .
? g : ! i
i L | . . '
i M i
. - ~ T e e eme” © F Y 2 T2 eceeRs
Variant Chr Pos Alleles AF OR
rs190982 5 88223420 G/A 0.41 0.93 (0.90-0.95)

“We identified a seventh signal adjacent to MEF2C (encoding myocyte enhancer
factor 2). The MEF2C protein limits excessive synapse formation during activity-

dependent refinement of synaptic connectivity and thus may facilitate
hippocampal-dependent learning and memory”

Lambert et al (2013) Nat Genet 45(12):1452-1458
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Sequencing — Unit is...
Hypothesis-Based — Biologically Driven

VvV WYYV VWVYVY VWY
AF AF AF
\0.001 Grouping 0.0007 0.003
« AGene? Y
» UCSC, Ensembl, or Entrez gene
definition?

* Only interested in coding variants?
« What are the exons of those genes?
+ RefSeq or Ensembl Transcript
definition?
« Care where those variants are
expressed?



WES ANALYSIS OF ALZHEIMER’S

Bis et al (2020) Mol Psychiatry 25(8):1859-1875
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WES ANALYSIS OF ALZHEIMER’S

Molecular Psychiatry
hitps:/doiorg/10.1038/541380-018.0112-7

ARTICLE

)

Whole exome sequencing study identifies novel rare and common
Alzheimer’s-Associated variants involved in immune response and

transcriptional regulation

Joshua C. Bis' et al - Alzheimer's Disease Sequencing Project

Received: 21 December 2017 / Revised: 1 May 2018 / Accepted: 14 May 2018

© The Author(s) 2018. This article is published with open access

Abstract

The Alzheimer’s Disease Sequencing
disease (AD) cases and 5,096 ¢
7 controls were Caribbean Hispanic (CH). An a

million single nuclootide variants (SNV:

Project (ADSP) undertook whole exome sequenci
anitively normal controls primarily of European ancestry {
sex- and APOE based risk st
ses most likely to harbor novel AD risk variants and controls least likely to develop AD by a
and 50,000 insertion-deletion polymorphisms (indels) for association to AD, using

740 late-onset Alzheimer
d
and family history were used o select
85 years. We tested ~1.5

nong whom 218 cases

multiple models considering individual variants as well as gene-based tests aggregating rare, predicted functional, and loss of

function variants. Sixteen single variants and 19 genes that met criteria for significant or s

estive associations after

multiple-testing comection were evaluated for replication in four independent samples; three with whole exome sequencing

cases, 7.262 controls) and o1

(9.343 cases, 11527 controls). The top findings in the discovery sample were also followed-up in the ADSP whol
sequenced family-hased dataset (197 members of 42 EA families and 501 members of 157 CH families). We identi

and predicted fu
es: IGHG3 (p=98x 10
RNA AC099552.4 (p=12x 100
suggest an important role for transcriptiona

and a zinc-fi

Alzheimer’s Discase Sequencing Project members are listed below the
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associated with AD. We also de
an immunoglobulin gene whase antibodies interact with f-amyloid.

nal genctic variants in genes previously

with genome-wide genotyping imputed to the Haplotype Reference Consortium panel

A long non

r protein ZNF6SS (gene-based p=5.0% 10, The latter two
regulation in AD pathogenesis,

Introduction

Genomic studies have revealed that late-onset Alzheimer
disease (LOAD) is highly polygenic. with as many as
30 susceptibility loci identified through La

analysis of genome-wide association studies (GWAS), tar
geted cxome genotyping amay, and several carly whole
exome sequencing (WES) studies [1-12]. Although AD
susceptibility is highly beritable (4 =0.58-0.79) [13].
much of its genetic architecture is still unknown and few
14-19).
P even those
e sample sizes and examining highly heritable

rare variants have been detec

diseases, remains challen;

ng due to statistical power lim
itations in detecting all but the most strongly associated
variants (odds ratio (OR) > 1.5) [20-23]. The protein coding
regions of the genome, or exome, are the best characterized
and most conscrved portions of the genome
of most variants identificd to date that are responsible for
Mendelian diseases [24]; thus, the exome is a more

and the source
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TISSUE CONTEXT IS IMPORTANT

Gene
v Vv Coding vV VY vYy vV VVvVY v vV Vv v
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TISSUE CONTEXT IS IMPORTANT

Brain
Anterior cingulate cortex (BA24)
938/0 (n=72)

Caudate nucleus (basal ganglia)
1,967/0 (n = 100

Cerebellar hemisphere

2,557/0 (n = 89)

Cerebellum Pituitary
3,454/0 (n = 103] 1,607/0
Cortex (n=87)
2,086/0 (n = 96) {
Frontal cortex (BA9) @ Thyroid
1,588/0 (n = 92) 7.976
Hippecampus (n=278)
853/0 (n = 81)

Hypothalamus
879/0 (n = 81)
Nucleus accumbens (basal ganglia)
1,617/0 (n = 93)

(basal ganglia)

® Liver
1,231/0 {n = 97)
Stomach
2,938/0 (n = 170]
® Adrenal gland /
2,693/1 (n = 12
L] Subcutaneous adlpose
6,963/2 (n = 298)

® Visceral omentum
1/0 (n = 185)

Small intestine
termmal ileum

® Vagina
582/4 (n=T79)

Whole blood
5,862/1 (n = 338)

Tibial nerve
8,087/0 (n = 256)

Total unique eGenes
cis: 19,725 (FDR 5%)

trans: 93 (FDR 10%)

Oesophagus muscularis ®
5,731/0 (n = 218)

Gastroesophageal junction @
2,237/0 (n = 127)

Oes%phaguis mu%osa [ ]

Left ventncle L]
3,855/0 (n = 191

Atrial appendage @
3,284/0 (n = 159)

Breast mammary tissue ®
3,271/0 (0 = 183)

Aorta ®
5,162/1 (0 = 197)

Coronary artery

—————1,882/0(n = 118)

. Lung

T 5,884/2 (n = 278)
—_ Spleen
T 2.163/0 (0 = 89)
Pancreas

T B621/2(=1
Transverse colon
3,723/2(n =1

Ovaries

~ 1,167/0 (n = 85)

Sigmoid colon

2,269/0 (n = 124)
Uterus @

655/0 (n = 70)
Not sun-exposed @

skin (suprapubic)

4,499/1 (n = 196)

Testis @
6,796/35 (n = 157)

Skeletal musc!e @
6,049/9 (n = 3

Sun-exposed skin (lower leg) ®
7,109/8 (n = 302)

ibroblasts
7,513/1 (n=272)

EBV-transformed lymphocytes @
2,360/0 (n = 114)
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PROTEIN-BASED INFORMATION

s

[ N

 AD signal regidﬁ of 34 variants (out of a total of 214 considered) in SORL1
« Variants localize to the peptide binding tunnel and the dynamic 10CC region

CLEVELAND Tang ZZ, Sliwoski GR, Chen G, Jin B, Bush WS, Li B, Capra JA (in press) Genome Res
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BI1G DATA TECHNOLOGIES

Data | 12| 4%6TB

CLEVELAND
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Service| 3 | 8*600GB |512GB| 2*12 |

ANERIS
Cluster Nodes

Executors Running on ANERIS Cluster Node #1

"

SRR
'Io' | RAM Spaca Remaining for Cale. Results. |
I 1 :

\
o1’ Core2 Total RAM Allocated to Executor 1 (Ex: 25G)

J i1 ‘};\———‘ | Executor
1
R330 - 64GB RAM, 4 x 6TB drive, °O ! e
1
1

(
1
L

iy "r i - :
° II 1 ‘ | RAM Space Remaining for Calc. Results |
I 1 -

- =t —m—z‘ Total RAM Allocated to Executor 2 (Ex: 25G)

200GB SSD, E3-1280 4 cores, 10Gb °° Corel  Col
\ Node 1
\_ Nodez S U
R430 - 2 x E5-2650v4 (12-core), Executor Parameters: 2 Cores, 25G RAM (To fit 2 executors, a node must have 4 cores and 50G RAM)

128GB RAM, 2 x 1Gb, 2 x Intel X520
10Gb SFP+, 1 x Intel X520 DP 10Gb

DA/SFP+, 8 x 600GB 10k SAS 12 @ g ®
Gbps, PERC H730, 1GB Cache A< hadamp ‘ o U e ra
® [ J s

64GB
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OVERVIEW
RETURNING GENETIC RESULTS/DATA

 How we got here

« How might genetic results/data be returned?

« How to interpret returned genetic data?
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U.S. FEDERAL INVESTMENT

“Tonight I'm launching a new
Precision Medicine Initiative to bring
us closer to curing diseases

like cancer and diabetes.

And to give us all access to the
personalized information we need to
keep ourselves and

our families healthier.”

https://obamawhitehouse.archives.gov/precision-medicine President Barack Obama
2015 State of the Union Address | January 20, 2015

)
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GENETICS
HOLLYWOOD TO DOCU-SERIES

WHO
| ————————————————————a |
DO YOU THINK:YOU ARE ?

your

HENRY LOUIS GATES, JR

MEGAN SMOLENYAK®

CLEVELAND
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DIRECT TO CONSUMER GENETIC
TESTING (DTC-GT)

23and|V|e . testing worldwide as of 2016, by category

Phillips AM, Appl Transl Genom, 2016 Feb 2; 8:16-22. http://dx.doi.org/10.1016/j.atg.2016.01.001

Genetic relatedness 92

A,_\ 1
\ ¥

5] ancestryD

Non-legal paternity

Legal paternity

®) MyHeritage
Fam | |yTree DNA Ancestry

Athletic

Surreptitious

Only health testing

N =246 (in 2016)

HEALTHY WEIGHT

ANALYSIS * MEPORT

Carrier

Child talent

Matchmaking E 3

0 10 20 30 40 50 60 70 80 20 100

Number of companies

\NCESTRY
ANALY3IS  enoay




POTENTIAL RESEARCH PARTICIPANTS
WANT THEIR RAW GENETIC DATA

Middleton A, et al. I Med Genet 2015;52:571-574. doi:10.1136/jmedgenet-2015-103119

80 ' Q: If you were given your raw genomic data from a research study,
76 what would you do? (n=6944)
= 68% A: "l would seek out an interpretation of it" 62% (n=4320)

so — e - 61%
(2s0s/4140) 375 » 60% said "I'd analyse it myself" (n=2581)

' ' e (Within the different professional groups, these are the
percentages who would analyse the data themselves: 81%
genomic researchers, 68% genetic health professionals, 56% other health
pmfessionafsl 56% Eubﬁc) |

% Participants
8

» 57% said "I would ask for a referral to my local clinical genetics

Genomic Public Non-genetic health  Genetic health TR T
researchers professionals professionals service (n_2459)
Yes, if | were a research participant in a whole genome study | would — - P
want to be able to receive all of my raw genomic data’ » 43% said "I would ask my GP or Primary Care Physician" (n=1844)
(‘no’ and ‘don’t know’ responses not shown) (Missingn = 1214) > 4 % said "WOI..Ild f|nd a genomics researcher and ask them" (n=1 ??5)

Figure 1 Interest in receiving raw genomic data. » 15% said "I would pay a commercial genetics company to analyse the

data" (n=658)

CLEVELAND 4 )
INSTITUTE FOR » 5% had other suggestions: eg, "use google", "I would ask my bioinformatician

COMPUTATIONAL BIOLOGY ‘ ‘ | ‘ ‘ ‘ colleagues”, "I would share it on GitHub", "ask a genetic counsellor",

"1 would open source it to anyone online”, "I would refer the raw data

in a zip file to a company like 23andMe", "I would want information
‘about interpreting the data before deciding how to proceed” (n=237)



How MIGHT GENETIC
RESULTS/DATA BE RETURNED?
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RETURN OF CURATED RESEARCH
GENETIC RESULTS Personal report

http://womenobgyn.net/education/gynecology-genetics/ VI a S n a.l I m al I

CONFIDENTIAL

POUTUUVIUTIUVIUUUIUIUUUTTUUY

5 ] b

myRisk Genetic Result yRisk" - 5|« /SNAIL MAIL...|¢

. 4 9

isk g BN 10 stoptinly paote | ¢

Physician Nome, MD Specimen Type:  Buccal Harmar Pationt Name B € b

Myriad Oncology Partners Draw Date: Apr 8,202 Dato of Beth:  Jam 12, 1950 <

320 Wakars Wiy Accesson Date:  Apr 9,2012 Patient 10: 144 p b

SatLake G, UT 84108 Regert Oute Apr 30,2012 Gondor: Famale Petiont Nome 9

Accesscn & 00001144.-8LD Jon 12, 1950 9

ORDERING PHYSICIAN. Physicisn Name, MD Requsson 8 000000 S

orracaio The genetic test result USA .

RESULT: POSITIVE—CLINICALLY SIGNIFICANT MUTATION IDENTIFIED 000000 > «

T a1 ;

10 st - » . . 9

i e T The genetic Fe.st result !ndlcates ,W&»mmmsmu«mu;a&v
v whether a clinically actionable

i .68 69del [p.GH2IValfs*17) D s aaty o an s Ol G w1053 i iy

Hetarorygous e e foohuty Ry S O oo m0d! mutation is identified from the

DETAILS AOUT BRCAT €68 63del (p Glu23Volts* 17): NM_007254.3; AXA: 187delAG

| 25 genes analyzed.

The hateranygous germine BA(
armeno acid poston

Chinical Significance: High Cancer Risk

00 .68 _55el 1 predictnd o resu in the premature truncaion of the BACA1 protain at

but

ADOITIONAL FINDINGS: VARIANTIS) OF UNCERTAIN SIGNIFICANCE (VUS) IDENTIFRED

GENE VARIAN
r

COKNZA (p16INKeal  2ToA

If positive, the genetic mutation
is detailed with appropriate
nomenclature, and its clinical
L and functional significance.

INTERPRETATION

Not easily scalable
Expensive (?)
Mobile population

| clinically actionable, are reported.
1 vard ;
vt G P Page Y 012 &
arding this result.
s G e P 181 I I




RETURN OF CURATED RESEARCH
GENETIC RESULTS

Through your healthcare provider
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RETURN OF CURATED RESEARCH
GENETIC RESULTS

My46 enables individuals to manage their results from genetic testing, whether it is a

single result being offered for return or the hundreds of results that can be offered for Th I’O u g h a We b' based tOOI

return from tests based on WES and WGS

FortSize (2) (3) Welcome | Try Myds | Secure Login | Creats Account | Help | FAQ
¥ 46 Manage My Genome Leaming Center How My46 Works Research b u t

Print

Y » q

Make your work for you. * WwWw.my46.0rg
[ san ]

About Us & What is a Genome? What My46 Means &%

MydB is an innovative web-based tool that Your genome is your entire genetic code or all of Most human cells have 46 chromosomes that
enables individuals to manage their own genetic the DNAIn a cell provide the genetic instructions for a body to
testing results live, grow, and develop



RETURN OF LARGE GENETIC
DATA FILES

Other private storage tools

5 /SNAIL MAIL... :
\J when it avsolutely tas to ‘
be there next month. b

Genomics 3¢

in the AWS Cloud >
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WHAT TO DO WITH LARGE
GENETIC DATA FILES?
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RETURNING RAW SEQUENCE DATA
VCF FORMAT

##fileformat=VCFv4.2

##FORMAT=<ID=GT, Number=1, Type=Integer, Description="Genotype">

##FORMAT=<I1D=GP, Number=G, Type=Float,Description="Genotype Probabilities">
##FORMAT=<ID=PL, Number=G, Type=Float,Description="Phred-scaled Genotype Likelihoods">

#CHROM POS ID REF ATT QUAL FILTEE INFO FORMAT SAMP0O0O1 SAMPOO2

20 1291018 rs11449 G iy o PASS o GT 0/0 0/1

20 2300608 rsg84825 C T 5 PASS 5 GT:GP 0/1:. 0/1:0.03,0.97,0
20 2301308 rs84823 T G o PASS o GT:PL offaBo 1/1:10,5,0

https://faculty.washington.edu/browning/beagle/intro-to-vcf.html#example
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WHAT TO DO WITH RAW
SEQUENCE DATA

Using the UNIX/LINUX Environment...

coursera [[EIEE [a]

100% online courses
Start instantly and learn at your own schedule.

Flexible Schedule

Set and maintain flexible deadlines.

Intermediate Level
Some related experience required

IC) Approx. 10 months to complete

Suggested 2 hours/week

Q: Who of the public will be able to do this?

CLEVELAND
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https://www.coursera.org/specializations/genomic-data-science



HOw TO INTERPRET GENETIC
DATA?
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THIRD PARTY INTERPRETATION
(TPI) TooLs

iomethease \\\‘ \\
OL?UppLementS i A R LA — \’ "Learn how to fix your
unique to you infino.me brain according to

genetics" | t DNAFit livewello CED your DA mako-uo."
(& NUTRAHACKER (2) ATHLETIGEN match
codegen.eu SNPedia

"Personalize your list

o
4
é ANABOLICGenes
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MACRO SUMMARY
MIND THE GAPS

WHO ARE OUR STUDY PARTICIPANTS?

EDUCATION, HEALTH STATUS, RESOURCES, LITERACY

HOw DO WE ENSURE EQUITY IN ACCESS, INTERPRETATION, &
OPPORTUNITIES FOR ACTION?

DOES IT NEED TO BE EQUAL? WHAT ABOUT PRIVACY? RELATIVES?

HOw DO WE SUPPORT PARTICIPANTS OVER TIME?

AsS FINDINGS IMPROVE AND CHANGE...

WHO BEARS THE ONUS?

CLEVELAND

INSTITUTE FOR
COMPUTATIONAL BIOLOGY

PARTICIPANT, RESEARCHER, FUNDING AGEN'Y, GOVERNMENT?




PRESENTERS AND TOPICS

Electronic Health Records: 'V””_d the Gap: _ReSOUfCeS
Not Your Parents’ Paper required to receive, process,
Charts and interpret research-

returned whole genome data

Annotating Genomics The intersection of bioethics

Sequence for Human Health | @and genomics in precision
medicine

CLEVELAND
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Illustration by Stephanie Dalton Cowan:
https://www.hopkinsmedicine.org/news/publications/hopkins_medicine_magazine/
features/fall-2018/bioethics-gets-practical

BIOETHICS?

“the ethical
iImplications and
applications of
health-related life
sciences’

https://www.nIm.nih.gov/bsd/bioethics.html

) 3
LA
B3]

CLEVELAND https://bioethics.msu.edu/about/what-is-bioethics
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RESEARCH ETHICS HISTORY OVERVIEW

« Early 20" Century

— No national or international regulations on human
participants in research

— No research ethics committees, institutional review
boards

— No consumer regulations
— No Food and Drug Administration (FDA)

CLEVELAND ‘

INSTITUTE FOR
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» Genetics _ _
"(& Your Guide to Understanding

d e | ! Search
- Reference | Genetic Conditions
Health Conditions Genes Chromosomes & mtDNA Classroom Help Me Understand Genetics

What were some of the ethical, legal, and social implications

addressed by the Human Genome Project?

The Ethical, Legal, and Social Implications (ELS!) program was founded in 1990 as an integral part of
the Human Genome Project. The mission of the ELSI program was to identify and address issues
raised by genomic research that would affect individuals, families, and society. A percentage of the
Human Genome Project budget at the National Institutes of Health and the U S Department of Energy
was devoted to ELS| research.

The ELSI program focused on the possible consequences of genomic research in four main areas:

= Privacy and fairness in the use of genetic information, including the potential for genetic
discrimination in employment and insurance.

= The integration of new genetic technologies, such as genetic testing, into the practice of clinical
medicine.

= Fthical issues surrounding the design and conduct of genetic research with pecple, including the
process of informed consent.

= The education of healthcare professionals, policy makers, students, and the public about
genetics and the complex issues that result from genomic research.

For more information about the

ELSI program:

Information about the ELSI program at
the Mational Institutes of Health,
including program goals and activities, is
available in the fact shest The Ethical,
Eesearch Program from the National
Human Genome Research Institute. The
ELSI Planning and Evaluation History web
page provides a more detailed discussion
of the program.

More discussion about ethical issues in

Fiirmman nencticre 9 nelhidima ocnatie



THE IMPORTANCE OF ENGAGEMENT

“Hands-off” research study

Engaged research study

 Researchers get the data
they want, and publish to
the scientific community

« Possible
translational/health impact

CLEVELAND

INSTITUTE FOR
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Greater research impact
Improved research quality

New research questions generated or fresh insights
into research challenges

Increased accountability and transparency of
research

Increased responsiveness of research to societal
needs

The potential to build trust between research
institutions and society

Increased visibility, both of the research and the
researcher’s profile

Addressing increased public interest in research and
raising awareness of the outputs arising from the

funding of research https://www.ox.ac.uk/research/




PRIMARY OPEN-ANGLE GLAUCOMA

2010 U.S. Prevalence Rates for Glaucoma

by Age and Race
Age
14%
|
N 7
10% | White
POAG W Black
intraocular [amill —~ 8% B Hispanic
pressure SeX | Other
/ \ 6%
4%
o I ey
2%
0%
40-49  50-54 55-59 60-B4 G569 7074 7579 8O+
CLEVELAND https://nei.nih.gov/eyedata/glaucoma
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(GENETIC STUDIES LACK DIVERSITY

Ancestry category distribution ‘ Ancestry category distribution

B c \i = t \ati of studies in GWAS catalog of individuals in GWAS catalog
ommon causative variant among popuiations
Multiple Multiple
2.36% 2.48%
European European
Multiple, 52.27% 78.39%
including
European
I I I I I wropes
European African  Causative variant Aslan European
tagSNP tagSNP tagSNP tagSNP

Different causative variants among populations

Not reported
Non- 6.71%
n European
Non-Asian
. 17.98%

Non-
European
Non-Asian

Multiple, 15.91% Hispanic 3.31%
Lati
| J ! | ! | ! forEeropeas American
European Causative African Causative Causative Asian European : 82% Mptes
; including
tagSNP Vva:fa_m tagSNP vgnam yarAuapt tagSNP tagSNP Eireran
in Africa in Europe  in Asia 2.46% ) )
P Other Asian  Other and Greater Middle Eastern/ Multiple, Other Asian African Hispanic or
4.77%  other admixed Native American/Oceanian non-European 2.01% 2.03% Latin American
2.06% 0.01% 1.13%

Other and Greater Middle Eastern/
other admixed Native American/Oceanian

CLEVELAND Sirugo, Williams, Tishkoff (2019) Cell 177(1):26-31
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COMMUNITY ENGAGEMENT EXAMPLE

American Indian and Alaska Native Alone 0.21%
Black or African American Alone 12.20%
Native Hawaiian and Other Pacific Native Alone 0.035%

Two or More Races 2.06%

White Alone

Distribution of Race/Ethnicity in Greater Cleveland, Ohio.
http://ohio.us.censusviewer.com/client

https://www.atsdr.cdc.gov/communityengagement/

CLEVELAND
INSTITUTE FOR
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https://www.universitysettlement.net/

niversity
ettlement

9

We Change Lives

University Settlement is a 501(c)(3) nonprofit that has been providing much needed social services to
the residents of the Broadway Slavic Village neighborhood since 1926. We are proud to be the premier

social services provider and to continue our mission:

“To offer the individuals and families we serve resources by which they can learn, grow; and thrive.”

Our programs focus on:

Families Community



COMMUNITY ENGAGEMENT

Year 2019 [ 2020
‘ S ' n].vers ].ty Grant Year 1 Post-award period
Month May | June | July | Aug | Sept | Oct | Nov | Dec | Jan | Feb | March | April | May | June | July | Aug | Sept

Clinical and Translational Science Collaborative e ttl e me nt Iﬁarl?zr:;gm
collection tools
SCHOOL OF MEDICINE '9 Establish CAB
Meet with CAB
CASE WESTERN RESERVE We Change Lives Update 18
Conduct QI
All Eyes on Us: Understanding Vision Disparities in Cleveland, OH transcription _
B N Interview analysis
Memorandum of Understanding Community
(May 1, 2019 — April 30, 2020) pr i
Submit abstracts
Draft
> Purpose: This memorandum of understanding details the collaboration between the research team of Dr. manuscript(s)
Tessica Cooke Bailey, Principal Investigator, of Case Western Reserve University, and University Settlement CAB=Community Advisory Board; IRB=internal review board; Ql=qualitative interviews

Italicized items are odministrative; bold items will be joint efforts between University Settlement and CWRU

for the period of time of May 1, 2019 through April 30, 2020. It is the hope of both parties that a new MOU
will be established for the period of time beginning May 1. 2020.

> Study Overview: _ - . 3 We aim to identify perceptions of and barriers to
Blindness is understandably a major health fear, as sight is crucial for most activities of daily living. L. ) ) )
Gy, 36 milion s bind Anan he cding cotriotors o bidocs troughout o wold. gaeenziea V/iSION care anq health in an eth_nlcglly diverse AEOU Study Team
icrese with the gowth ot aging polaion nthe Uied Sres, pitary ope angle hucoma (FOAG), neighborhood in Cleveland, Ohio with overall low Dr. Erika Trapl
€ most common uc,oma,lsmmt;ne\"alen mMOTe aggressive m can Americans 0 . .
Igcia]fel.h.u.icg:mu_ps.Aﬁicg.uAmetica.ushzfve.beeu.shuumtohavewursgvimal_ﬁmcﬁonanddasmopmhunately socloeconomic StatUS. Dr Sarah Koopman_
mghert:_imdenofmqumou—a.t!mnable_ blinding msea.s_ﬁl]:l.an other racial/ethnic groups. Across all ) o )
bener sndrstnting b mechassn com g 1o e prelenc o iavcoms s poor ma e 1+ HOW 0 loweer SES individuals conceptualize Leaﬁ% nuzrﬁl r(raﬁn .
B e s 5 lelyto umprove understanding Of healfh mequaliy and inform peblic healt and value their vision and prioritize vision care? Sara Kenne d?/
T blish knowled; ial to i ing th . we hypothesize that with this stud; identi] 1 T I I .
ot sl i e s v bt i en gty 2. Are perceptions and values of vision care similar | eg|ie Castaneda
ith all 1 1 i — the Broadway-Slavic Village Neighborhood. We ai identi; 1 1 H H H
:;_?’C;D‘;;nso;‘::na‘barrmrsra_vij:ﬁar&:ﬁdhmfﬂsma:wi '. a?vea‘nzri : 0‘?‘ }:;o?‘;ig g}:mj‘l‘ Ohia across Whltes and Afrlcan Amerlcanso LeS|Ie RIChaI’dS
it vl st s vy, e st el e sl 3. Do whites and African Americans of lower SES  Bridget Croniger
care? ‘e perceptions and values of vision care similar across whites a ican Americans? H - - . =
whiresfﬁ:ﬁﬁﬁcmq.;;mﬁmniafi‘ou'erfSEngperience;mﬂarbarrigzIozg:‘:}:rovifionmm? T;?au%:h expe“ence Slmllar barrlers to access to vision Un|VerS|ty Settlement

understanding the significance of vision health and barriers to care, as expressed by the community, clearer )
points of intervention and access impr will be illuminated. care:

Partners




Aim 1: Establish a
Community Advisory Board
comprised of Slavic Village
neighborhood residents to
facilitate discussion of vision
health and construction of a
gualitative interview guide.

C

Clinical and Translational Science Collaborative

SCHOOL OF MEDICINE

; E':\-:-:’.\’ —_—
CASE WESTERN RESERVE
UNTVERSITY

DEPARTMENT OF POPULATION AND
QUANTITATIVE HEALTH SCIENCES

All Eves on Us: Understanding Vision Disparities in Cleveland, OH
The Community Advisory Board
Governing Guidelines

Mission: The mission of the Community Advisery Board (CAB) is to provide guidance to the
Case Western Reserve University All Eves on Us (AEU) pilot study team by discussing
intentional recruitment in the community and developing a semi structured interview protocel
around vision health that is appropriately targeted to the population of interest.

The CAB/AEU collaboration benefits University Settlement and the AEU team by addressing
and meeting their mission to foster partnerships within urban neighborhoods to better understand
barriers, values, and perceptions surrounding vision health and care. Specifically, we will
partner with neighborhood residents and leaders, and the community crganizations that serve the
neighberhoods, to address eve health concerns which are not particularly emphasized on a daily
basis in the community (e.g., primary open-angle glavcoma (POAG), diabetic retinopathy,
age-related macular degeneration (AMD)), but are influenced by the conditions, disparities and
resources of the neighborheod itself.

Raoles and Responsibilities

The CAB will partner with leadership of the AEU to:

= Attend CAB meetings for the second, third, and fourth months of the study (refer to timeline on
page 3);

* Recommend and brainstorm effective recruitment strategies;

= [dentify community needs and concerns;

> * Develop an interview protocol appropriate for community members;

» Provide a voice for their community regarding current and future eve health research;

* Set research priorities in the community and provide input as needed;

* Promote community support for, and invelvement in. community-based research, including the
specific research carried out by the AEU:;

* Endorse, support and help to identify resources to implement and sustain local
community-based research projects;

= Assist in planning and implementation of activities to educate community leaders and health
professionals about the strengths and potential of community-based research.




ALL EYES ON Us
PROGRESS TO DATE

Aim 2: Assess perception, values, and barriers to vision health
care among Slavic Village neighborhood residents.

All Eyes @

on Us

Ergage

K
™ von
—

o 60 audio-recorded interviews
o 30 self-identified African American
o 30 self-identified White
Remuneration
59 successfully recorded interviews transcribed
Quality-control (double-check the transcription)
Code for thematic elements
Qualitative analyses €preliminarily complete

20PS

Dissemination € on hold, thanks COVID-19 o

Future grant funding for integrated model of glaucoma risk
Expanding clinical study to Broadway Eye clinic
(MetroHealth System)
oSurveys informed by our qualitative interview findings
oDemographics Set at birth
oClinical information Exposures
oBlood for DNA SRAIY

Genetics, Ancestry

O O O O O O O O




PRECISION
MEDICINE
RESEARCH IS Bioethics pid
MULTIDISCIPLINARY
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PRESENTERS AND EXPERTISE

Dana Crawford, PhD Farren Briggs, PhD, ScM

Human Genetics Epidemiology
Human Genomics Genetic Epidemiology
Will Bush, PhD, MS Biostatistics Jessica Cooke Bailey, PhD, MA
Computer Science Human Genetics
Statistics Molecular Genetics
Bioinformatics Bioethics

Human Genetics
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SCHOOL OF MEDICINE
Q U E S I O N S 7 CASE WESTERN RESERVE

UNIVERSITY

¢, PREGUNTAS?

DEPARTMENT OF POPULATION AND
QUANTITATIVE HEALTH SCIENCES

‘Il“ CLEVELAND
””.'.!!!! COMPUTATIONA

INSTITUTE FOR LI

BIOLOGY



