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Somatic mutations Germline mutations

-Non-heritable;

-Determine be 

involved in tumor 

response to 

treatment and 

prognosis; 

-Heritable;

-Determine the risk 

that an individual 

will develop 

cancer; 
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Timothy J. R. Harris & Frank McCormick

Nature Reviews Clinical Oncology 7, 251-265 (May 2010)
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High risk group

-Increased surveillance

-Chemoprevention

-Preventive surgery

-Rare

Moderate risk group

-Moderate surveillance

-Chemoprevention (?)

-Common

Low risk group

-Reduced surveillance

GENETIC 

TESTING
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Colorectal

Prostate Lung

Breast

0

50

100

150

200

250

300

Afr Amer Hisp/Lat Amer
Ind/Alaska

White

0

20

40

60

80

100

120

140

Afr Amer Hisp/Lat Amer
Ind/Alaska

White

0

10

20

30

40

50

60

70

Afr Amer Hisp/Lat Amer
Ind/Alaska

White

0

20

40

60

80

100

Afr Amer Hisp/Lat Amer
Ind/Alaska

White

P
e
r 

1
0
0
,0

0
0
 m

e
n

P
e
r 

1
0
0
,0

0
0
 w

o
m

e
n

P
e
r 

1
0
0
,0

0
0
 m

e
n
 a

n
d
 w

o
m

e
n

P
e
r 

1
0
0
,0

0
0
 m

e
n
 a

n
d
 w

o
m

e
n

National Cancer Institute; statistics for 2000-2004, age-adjusted

Number of new cases (  ) and 

deaths (  ) per year;
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MYH9 haplotypes in kidney disease
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Oleksyk et al. (2010) PLoS One 5(7):e11474 



Admixed populations
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In genetics, an 

‘admixed population’ 

refers to the 

intermixture of 

previously 

isolated populations



Admixed populations
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Ancestry Informative Markers (AIMs)
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Bamshad et al. (2004) Nature Reviews Genetics 5:598



Global genetic ancestry
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Chr 1 Chr 2 Chr 3

Proportion (%) of the 

genome that originated from 

each ancestral population 

that makes up an admixed 

population



Local genetic ancestry
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Chr 1 Chr 2 Chr 3

Ancestral origin of a 

given locus (site) in the 

genome



African Americans

01/10/2015 13



African Americans
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Bamshad et al. (2004) Nature Reviews Genetics 5:598



Hispanics/Latinos
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Hispanics/Latinos
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Hispanics/Latinos

01/10/2015 17

Geographical 

distribution 

of genomic ancestry 

proportions

in Puerto Rico

Via et al. (2011) PLoS ONE 6 (1) e16513
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From Avena S et al (2011) PLoS ONE 7(4):e34695



Global ancestry and breast cancer

• Are differences in breast cancer incidence 
between African American, Hispanics/Latinos and 
Whites be explained by genetic ancestry? 

• Are differences in breast cancer tumor 
characteristics and prognosis between African 
American, Hispanics/Latinos and Whites be 
explained by genetic ancestry? 
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• Latinas from Northern 
California; 

• Cases and controls 
(n=563);

• Some breast cancer risk 
factors are associated 
with ancestry. 
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Global ancestry and breast cancer

Ziv et al. (2006) CEBP 15(10):1878
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• Latinas from Northern 
California;

• Case (n=492) and 
controls (n=670);

• European ancestry was 
associated with breast 
cancer risk.
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Global ancestry and breast cancer

Fejerman et al. Cancer Research 2008; 68(23):9723-8
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Global ancestry and breast cancer



• Latinas from Northern 
California;

• Cases (n=899);

• Women with higher 
Indigenous American 
ancestry were more 
likely to die of breast 
cancer. 
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Global ancestry and breast cancer

Fejerman et al. (2013) Cancer Research 73(24):7243



• Hispanics from 
Puerto Rico; 

• Cases (n=500) and 
controls (n=500)

• Ancestry is not 
associated with 
breast cancer risk.
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Global ancestry and breast cancer

+ Cases

+ Controls

Dutil et al. manuscript submitted
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Galanter et al. (2011) J Allergy Clin Immunol 128(1):37
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p=0.011 p=0.051 p=0.635

ER- ER+ PR- PR+ HER2- HER2+

Dutil et al. manuscript submitted



Global ancestry and breast cancer

01/10/2015 28

p=0.007 p=0.560

ER-PR-HER2- Other

TRIPLE_NEG_2$

-0.20

0.15

0.50

0.85

1.20

A
fr

ic
a

n
 a

n
c
e

s
tr

y
 p

ro
p

o
rt

io
n

ER-PR-HER2- Other
ER-PR- Other

ERPR_1$

-0.20

0.15

0.50

0.85

1.20

A
fr

ic
a

n
 a

n
ce

st
ry

 p
ro

p
o

rt
io

n
s

ER-PR- Other

Dutil et al. manuscript submitted



Admixture mapping

• Genetic association strategy that make use of 
admixture for identifying disease susceptibility 
loci; 

• Suitable for localizing disease causing alleles that 
have marked difference of frequency between the 
different ancestral populations that formed the 
admixed population.
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Admixture mapping
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Smith et al. Nature Reviews Genetics (2005) 6:623



Admixture mapping
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Smith et al. Nature Reviews Genetics (2005) 6:623



Admixture mapping
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• Advantages:

• Sample size;

• Number of 
markers/cost;

• Understanding health 
disparities

• Limitations:

• Must have marked 
differences in disease 
prevalence;

• Does not identify all 
disease causing 
variants.



Admixture mapping

• Use of admixture mapping for identifying breast 
cancer susceptibility loci; 

• Use of admixture mapping for the identification of 
prostate cancer susceptibility loci. 
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Breast cancer admixture mapping
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Breast cancer admixture mapping
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Fejerman et al. 2012 Human Molecular Genetics 21(8):1907-1917



Breast cancer admixture mapping
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Breast cancer admixture mapping
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Fejerman et al. (2014) Nature Communications 5:5261   
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Freedman et al. (2006) PNAS 103(38): 14068
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Hainan et al. (2007) Nature Genetics 39(5): 638



Sampling bias in genomics
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Bustamante CD, Gonzalez Burchard E, De La Vega FM (2011) Nature 475:163



Private and shared variants
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The 1000 Genomes Project Consortium. (2012) Nature 491: 56



Cancer genetics
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Timothy J. R. Harris & Frank McCormick

Nature Reviews Clinical Oncology 7, 251-265 (May 2010)



BRCA clinical significance
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Myriad Genetics Laboratories

Cancer risks in BRCA carriers relative to the general population.
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Literature search

PubMed MeSH search, Google Scholar, literature cited  

Standardization of the mutations to BIC nomenclature

Compiled mutations prevalence, spectrum and recurrence 

for each country of Latin America, the Caribbean, and US 

Hispanics/Latinos populations

BRCA mutation spectrum

Dutil et al. Manuscript submitted



BRCA mutation spectrum
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Dutil et al. Manuscript submitted



Conclusions

• Genetic ancestry and environmental factors explain some of the 
differences in disease risk and presentation among different ethnic 
groups; 

• Admixture mapping have been used for localizing regions of the 
genome or variants underlying the inter-ethnic differences in cancer 
susceptibility (breast and prostate); 

• A better understanding of the genetic basis to cancer susceptibility is a 
key component for eliminating cancer health disparity.
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Conclusions
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Bustamante CD, Gonzalez Burchard E, De La Vega FM (2011) Nature 475:163
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