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PERSISTENT BIAS

Over the past seven years, the proportion of participants in genome-wide
association studies (GWAS) that are of Asian ancestry has increased.

B I G D T Groups of other ancestries continue to be very poorly represented.
AL EA 2009 2016

373 studies 2,511 studies
1.7 million samples 35 million samples

96% 81%

« Improvements in medical and genomic tech. have dramatically Europesn Europesn
Asian
increased the production of electronic data over in the 21ST Century ol
European

Total disk storage at EMBL-EBI Smithsonian.com SUBSCRIBE  SWARINEWS ~ HISTORY ~ SCIENGE INGENUITY  ARTS & CULTURE T
® NATIONAL CANCER INSTITUTE =, vl L% e

> THE CANCER GENOME ATLAS , ancest i
. The DNA Data We Have Is Too White. g iy

1]
9 50 = - s samples samples
: Scientists Want to Fix That
ﬁ a0 TCGA produced over c I e n I S S a n 0 IX a
3 .g;a»;}, , ' . ; , T BREAKDOWN
L 3 "E... e In an era of personalized medicine, not including minorities in PXGsoson of foe £
! {7 . . .
) = i il_:" genetic studies has real-world health impacts
" Asian
10 ZEZ@BYTES il < ;é"l!v}*, ance-stry
] African
% nature International weekly journal of science BEICast
2009 2010 2011 2012 2013 2014 201¢ To put this into perspective, 1 petabyte of data arl\‘ﬂclzzgy

Home | News & Comment | Research | Careers & Jobs | Current Issue l Archive | Audio & Video

is equal to

Hispanic & Latin
American ancestry

Pacific
- Islander

DVDs .

Arab & Middle
Eastern

Genomics is failing on diversity -

Native
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Alice B. Popejoy & Stephanie M. Fullerton

Terms for ethnicity are those used in the 39,
GWAS Catalog. Some have changed
12 October 2016 between 2009 and 2016 as sampling
0.579% has increased Samples of European
origin have the maost specific
descriptions of population ancestry

An analysis by Alice B. Popejoy and Stephanie M. Fullerton indicates that some populations
are still being left behind on the road to precision medicine.
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DATA SCIENCE

« Data management and data analysis is becoming essential in Cancer

research.
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SUGGESTED BIG DATA RELATED TOOLS
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BiG DATA IN GENOMIC AND CHD RESEARCH
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Figure 1. Structurally and functionally multi-genomics bulk and single-cell characterization of EC. At bulk genomic
sequencing resolution (AIM 1)(n=30), it will be identified, *1) Structurally: genomic variations using WES, and, *2)
Functionally, differential gene expression (DGE) through RNAseq and activity of DNA segments using DNA Methylation
arrays. At single-cell level resolution (AIM 2)(n=10), it will be identified, *3) Structurally, genome heterogeneity and clonal
evolution using scDNA-CNV, and, *4) Functionally, DGE using scRNAseq and identified accessible DNA regions, signatures,
of the DNA-binding proteins through scATACseq. Clustering and correlations will be performed accordingly.
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Bulk & Single Cell Sequencing
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number analysis using
10x Chromium TM
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Quick Time video not available online.



BiG DATA IN GENOMIC AND CHD RESEARCH
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Figure 2. Death Rates by Race
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BiG DATA IN GENOMIC AND CHD RESEARCH

Pathway alterations in endometrial carcinomas:
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CONCLUSIONS

» Big Data benefit in:
» Better understanding big picture in CHD research through data integration
» Generating novel hypothesis through hypothesis-driven analysis

« Improving current research by increasing the load of information and
running more complex and accurate data analyses
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