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NIH-Funded Research

1980 - Women’s Health Initiative

1993 — Congress NIH Revitalization Act

Mandated that all NIH-funded research should have the
appropriate inclusion of minorities

UCSF



SAMPLING BIAS

Most genome-wide association studies have
been of people of European descent.

96%

European
descent

49, Non-
European

descent UCS F

Nature 2011
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Lung research survey highlights
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Making Precision Medicine

Socially Precise

UCSF



What I1s asthma?

Tightening of Airways
Airway Remodeling
Thick Mucous Production
Acute and Chronic

- Wheezing
- Coughing
- Shortness of Breath

Healthy r
airway

Normal
bronchial
tube lining

Tightened

muscle
Asthma |

Inflamed
lining

Severely
tightened
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lining



® Asthma
41 . .
Most Disparate Common Disease
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©
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E 3 ® Coronary heart disease
Qo
12
o ® Childhood obesity

5] ® Type 2 diabetes

Adult obesity ®
® COPD
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O et al. AJRCCM 2016 Number affected (millions)



Asthma Affects ~334M Globally

Prevalence Mortality
37%

2% 13%
8%
Mexican Caucasian Afrlcan Puerto Mexican Caucasian African Puerto
American American Rican American American Rican
. Akinbami L. CDC/NCHS
NHLBI Study of Latinos (SOL) i UCSEF

Barr et. ai., AJRCCM 2016



Asthma Affects ~334M Globally

Genetics Mortality
VS. .
Environment? 12

ﬂ
Mexican Caucasian African Puerto
American American Rican

Akinbami L. CDC/NCHS U CS F




UCSF Asthma Collaboratory

We focus on the Majority Minority

understudied in clinical & biomedical

research

UCSF



GALA & SAGE STUDIES

Local, national, international
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Recruited > 10,000 minority

participants

UCSF



Measuring Bronchodilator Response

Exhalation

Bronchodilator
Response
A FEV,

Flow (L/s)

Inspiration




Ethnicity & Drug Response

p = 0.0002 p = 0.0003

|
14 -

|

10 — T

% Reversibility in FEV, after albuterol

Puerto Ricans Mexicans Puerto Ricans Mexicans

< 16 years old > 16 years old

UCSF

GALA Study Investigators AJRCCM 2004



Children with Moderate-to-Severe Asthma
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Naqvi, M, J. of Asthma, 2007



Black Box Warning

“In African Americans

asthma-related deaths occurred at a
higher rate in patients treated with
Salmeterol than those treated with

placebo (..relative risk: 7.26..)...”

UCSF



Racially Mixed Populations

Rich resource for study of complex diseases




Ancestry of Latinos & African Americans

S Nati.veA.me:can S
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<) ancestryDNA

AFRICA AMERICA EUROPE PACIFIC ISLANDER

Africa North Native American Europe East Melanesia

Africa South-Central Europe West Polynesia

Hunter-Gatherers ASIA European Jewish

T iSRS Asia Central Finland/Northwest Russia WEST ASIA

gzl:‘r;gzic;congo Asia East Gre?t Britair\ Caucasus
Asia South Iberian Peninsula Middle East

Ivory Coast/Ghana ireland

M.ali _ Italy/Greece

Nigeria Scandinavia

Senegal

http://corporate.ancestry.com/library/media/AncestryDNA%20Ethnicity-all-regions-map.png



CRIME SCENE INVESTIGATION
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African Americans & Multiple Sclerosis

HTHERTE
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African Americans & Multiple Sclerosis

Disease

Gene

European ! !
Marker
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Locus Specific Ancestry

NAM ancestry: lower IgE levels

in Latinos (6p21) | AFR ancestry: protective for
~ asthma in Mexicans (6q15)
NAM ancestry: increases
— asthma risk in Puerto Ricans
(8912)
i [
| ke
1 2 3 4 5 6 7 8 9 10

11 12
. NAM ancestry:
lower BrCA risk in
ﬁ i u ! Latinas (6g25)
13 14 15 16 17 18 19 20 21 22 X Y UCSF



National Heart, Lung,
and Blood Institute
Whole genome sequencing

1,500 minority children

Albuterol response
UCSF



Children with Moderate-to-Severe Asthma
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1,500 Subjects, Extremes of Drug Response

{ 250 low

— African Americans

250 high 3X 4 Puerto Ricans

i Mexicans
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Bronchodilator Drug Response (BDR)
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BDR Association

BDR = Variants + Age + Sex + BMI + Global
Ancestry
Individual effects Combined effects
— PLINK — SKAT-O
— Common variants — Rare variants
* MAF > 1% — Group variants by
— Logistic regression sliding windows

UCSF



WGS Value-Added

Admixture
Mapping

Rare
Variants

Common
Variants

UCSF



Cosmopolitan, Common variants

LINCO1194, DNAH5

. NFKB1 MCHR2
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*Genome-wide significance threshold adjusted by coda R package (estimate UCSF

the effective number of test using autocorrelation of association p-value)



The low BDR allele tracks with
African ancestry

chr4:103453535 T/

CEU 0.0808
ASW 0.113

PUR 0.0619
ACB 0.135

The minor allele is the low BDR allele UCSF



The low BDR allele tracks with
African ancestry

Puerto Ricans u African Americans

Lower BDR
Higher asthma prevalence

Higher asthma mortality
UCSF



Combined Effects of Rare Variants,

Puerto
Ricans

African
Americans

Mexican

Ethnic-specific

PRICKLE1
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Chromosome UCSE

SKAT-0O, 5kb sliding window, step of 500 bp; *Genome-wide significance threshold adjusted by coda R package



Combined Effects of Rare
Variants, Shared

ADAMTS3 (55kb up) CDHS, intron
EPHB1, intron o~ MYH13, intron/exon O
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*Genome-wide significance threshold adjusted by coda R package



Ancestry-specific BDR Association

Native American Ancestry (Puerto Ricans)
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Airway hyper-
responsiveness
VANGL2

Corticosteroids
/ BDR
CDHS8 SLC22A15

Lung capacity

DNAHS5 (COPD-related)
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BDR

ISE
LINC01194 IRS2

Common variants

Rare variants

Admixture mapping

Mak & White et. al. - Unpublished (yet)

Polarity of airway
epithelial cells
PRICKLE1

Mast cell (cytokine
production)
TOMIL1

T-cell stimulation
CD2 CD58
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Challenges

Matching cohorts for replication
Sample size

Need tools for WGS data from admixed
population

Despite challenges, big step forward to
improve diversity

UCSF
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Over $9 billion global sales in 2010

@X@ Bristol-Myers Squibb

UCSF



Drug Companies Gambling with
Your Life?

UCSF



Who Responds to Plavix?

75

Percent

25

Hisp'anic

Strom et al. Gen in Med. 2012
Hamdy et al. Br J Clin Pharmacol. 2002

White

African Americans

Asians

Pacific Islanders

UCSF



Attorney General Of Hawalil Sues BMS

Hawali attorney general sues maker
of drug Plavix

Bristol-Myers, Sanofi Sued by
Bloomberg Hawaii Over Plavix Labeling

PACIFIC Hawaii attorney general sues makers of drug Plavix
HIMUTERY A B alleging unfair and deceptive marketing

Che Washington Times

. T - Lawsuit in Hawaii against Plavix Sponsors
!‘\ Mayo Glinic CIM Alleges Burden is on Pharma to Market PGx

MayoClinicClM ,
’ Information - ow.ly/v/ZfhH

THE WALL STREET JOURNAL, g2ses,fabe Do Makers to Gours
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Avoiding ,

One size fits all

marketing




Genomic

Clinical

Behavioral

Socio-demographic

Exposure

Built environment

Geographic

UCSF



“And that’s why we’re here today.
Because something called Precision Medicine ... gives us one of the greatest
opportunities for new medical breakthroughs that we have ever seen.”



The U.S. Precision Medicine Initiative®
Cohort Program




PMI Goals

e One million or more volunteers
— Reflect the diversity of the U.S.

* Longitudinal cohort with close interactions

— Collect EHR data, biospecimens, survey, complete
baseline physical evaluation

e Two methods of recruitment
— Direct volunteers

— Healthcare provider organizations (inctIV:MIEHC');HCs)

UCSF



Why We Do What We Do

06al Income clspariies

I l'radmugglsllpegsl IesS[lﬂlaljllShﬁ e BUGRHN ecnoni Vltﬂm

umng,grgnﬁgnessm|emncesuc|a|"d||spa|;|hes‘ "

GUILFG! UNCRNS an Il GIVIC QISGOUISE ana errec weguvemmen

dIVEI‘SIl hl‘ﬂﬂll(" de“" [ uca{lmﬂn e
II]E Ua laccesslumu puveptu Immigrafion

.—.-




Moral Compass

Life's most persistent and urgent question is, Once social change begins,
“What are you doing for others?” it cannot be reversed.
- Martin Luther King, Jr. - Cesar Chavez UCS F



Where Do YOU Fit?




Stand UP !l - Be Counted !!!
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