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GENETICS AND MEDICINE

A HISTORY

Concepts of heredity

https://en.wikipedia.org
Aristotle

Hippocrates



She-we-na (Zuni Pueblo) 

Kachina Doll (Pakwen [Clown])
www.brooklynmuseum.org

GENETICS AND MEDICINE

A HISTORY

https://phys.org/news/2017-08-genome-sequencing-

maize-highlands-thousands.html



GENETICS, THE BASICS

Single Nucleotide Polymorphism 

(SNP)

4

www.23andme.com



AGE OF GENOMIC DISCOVERY



GWAS as of 9/15:

3,567 publications

71,673 associated 

SNPs (10-5)

https://www.ebi.ac.uk/gwas/



GENOTYPING AND SEQUENCING
POPULATIONS AND PATIENTS

Illumina whole-genome arrays

Limited to known variants

Mostly common variants

European bias*



GENOTYPING AND SEQUENCING
POPULATIONS AND PATIENTS



GENETICS AND PRECISION MEDICINE

Diagnosis

Risk prediction

Treatment

Right Patient

Right Drug Right Dose
First Time



PRECISION MEDICINE

A NEW INITIATIVE

Lancet 385:2448-2449 (2015)

• Launched January 20, 2015

• 2016 budget of $215M



(Photo credit:  Dr. Janina Jeff at the 2017 New Balance Bronx 10 

Mile)

PRECISION MEDICINE

A NEW INITIATIVE

Aims to ascertain 

• At least 1 million US residents

• Representative of the population

Willing to provide

• Biospecimens

• Health data (EHRs)

• Lifestyle/behavior data

• All of the above, longitudinally



PRECISION MEDICINE

A NEW INITIATIVE

Emphasis on 

participant diversity



KIDNEY PRECISION MEDICINE PROJECT

National Institute of Diabetes and 

Digestive and Kidney Diseases (NIDDK)

• Acute kidney injury (AKI)

• Chronic kidney disease (CKD) 



CKD 

DIAGNOSIS

• Requires a blood 

test

• Estimates 

filtration rate

www.kidney.org



CKD IS

COMMON

https://www.cdc.gov/kidneydisease/pdf/

kidney_factsheet.pdf



CKD IS MOST COMMON

AMONG AFRICAN AMERICANS

https://www.cdc.gov/kidneydisease/pdf/

kidney_factsheet.pdf



CKD HAS KNOWN RISK FACTORS

Age

Female

Type 2 diabetes

Hypertension

African-descent



GENETICS AND CKD HEALTH DISPARITY

Common APOL1 missense variants are associated with 

end-stage renal disease 

Tzur et (2010) Hum Genet 128:345-350

*Accounts for up to 70% of observed disparity



APOLIPOPROTEIN L1 (APOL1) RENAL

RISK VARIANTS Limou et al (2014) Advances in Chronic Kidney Disease 21:426-433



Limou et al (2014) Advances in Chronic Kidney Disease 21:426-433

APOL1

AND

NATURAL

SELECTION



APOL1 AND PRECISION MEDICINE

Genetic testing for risk 

prediction?

• Lifetime risk of CKD

• Maybe predicts 

progression of disease

Parsa et al (2013) NEJM 369:2183-2196



APOL1 AND PRECISION MEDICINE

Genetic testing for 

kidney transplants?

• Carrier donors

• Donated organs 

Freedman et al (2016) Transplantation 100:194-202



KIDNEY TRANSPLANTS



Young et al (2017) Seminars in Nephrology 37:552-557



(Photo credit:  Dr. Janina Jeff at the 2017 New Balance Bronx 10 Mile)

RETURN OF RESEARCH RESULTS, 

A TREND

???



METROHEALTH/ICB PILOT STUDY (MIPS)

• Survey patients about research 

participation and return of results

• Ascertain participants for 

biospecimen collection and 

‘omics



Kaufman et al (2016) PLoS One 11(8):e0160461



RETURN OF RESULTS AND PARTICIPATION

9 out of 10 national survey respondents want individual-

level data returned
Kaufman et al (2008) Genet Med 10(11)831-839

3 out of 4 national survey respondents want genetic 

results returned
Kaufman et al (2016) PLoS One 11(8):e0160461

Two-thirds of respondents would be less likely to 

participate if return of results were not offered
Kaufman et al (2009) Genet Med 11(5):329-337



METROHEALTH/ICB PILOT STUDY (MIPS)

103 patients surveyed at Nephrology Clinic

• 50% African American

• 54% female

• Mean age 61.45 years 

(range: 18 – 91 years)

Cooke Bailey et al (2018) J Pers Med 8(3) 



METROHEALTH/ICB PILOT STUDY (MIPS)

Would you be willing to allow your health 

records and genetic information to be 

stored in a national biorepository 

coordinated by the government as a part 

of their “Precision Medicine Initiative”? If 

so this information may be available to 

researchers nationally and internationally 

with the understanding that your privacy 

would be protected.

71% YES

69% YES

Cooke Bailey et al (2018) J Pers Med 8(3) 



METROHEALTH/ICB PILOT STUDY (MIPS)

If you participated in a study that collected your 

genetic and health information, how important is 

it to you that you receive results from the study? 

Circle the number that is closest to how you feel.

1 – 2 - 3 - 4 - 5
Not at all important Somewhat important Very important

~12%              ~20% ~62% 
Cooke Bailey et al (2018) J Pers Med 8(3) 
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RETURN OF RESEARCH RESULTS IS IMPORTANT

FOR EVERYONE

Cooke Bailey et al (2018) J Pers Med 8(3) 



METROHEALTH/ICB PILOT STUDY (MIPS)

What type of results would you like to receive, 

please check all that apply

A – Information about average results – no personal 

results

B – Information about yourself your doc may have 

already told you

C – Information about your genes that may influence 

your doc’s approach to care

D – Information about your genes that has uncertain 

significance and won’t change treatment

E – I do not want to receive any results

~77% GENETICS (C)

~11% NOTHING
Cooke Bailey et al (2018) J Pers Med 8(3) 



SUMMARY

• APOL1 explains much of CKD observed disparity in 

prevalence

• APOL1 renal risk variants common among (West) 

African-descent populations

• Data are still needed to understand the risks and 

benefits of APOL1 genotyping in precision medicine



PRECISION

MEDICINE

RESEARCH IS

MULTIDISCIPLINARY



Genetics and Molecular Biology

Emory University
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WHAT DEGREES AND TRAINING DO YOU NEED?
BIOMEDICAL INFORMATICS AND DOCTORATE OF MEDICINE

David Kaelber, MD

Chief Informatics Officer

MetroHealth System

John Sedor, MD John O’Toole, MD

Nephrologists
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WHAT DEGREES AND TRAINING DO YOU NEED?
BIOSTATISTICS, DATA MANAGEMENT/ARCHITECTS
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(Health Outcomes Scientist, Magellan Health)
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METROHEALTH/ICB PILOT STUDY (MIPS)

Survey Summary and Comparisons:

• Higher willingness to participate

70% v ~54%*

• Same willingness to send data via phone app

48% v ~43% (to share social media data)*

• Same interest in genetic data

77% (at least) v 74%*
*Kaufman et al (2016) PLoS One 11(8):e0160461

Cooke Bailey et al (2018) J Pers Med 8(3) 



METROHEALTH/ICB PILOT STUDY (MIPS)

Would you be willing to install a free 

phone app that would be able to track 

your physical activity, measures of your 

health and location with the understanding 

that your privacy would be protected?

38% YES

46% YES

Cooke Bailey et al (2018) J Pers Med 8(3) 



METROHEALTH/ICB PILOT STUDY (MIPS)

Would you be willing to allow the 

information collected using the phone app 

(question 3) to be sent to the national 

coordinating center where it may be 

shared with researchers nationally and 

internationally with the understanding that 

your privacy would be protected? 37% YES

54% YES
Cooke Bailey et al (2018) J Pers Med 8(3) 


