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Leveraging whole genome 
sequencing to identify novel 

determinants of platelet 
function. 

Novel genetic loci identified 
for telomere length.
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Leveraging whole genome sequencing to identify 
novel determinants of platelet function 



Genome-wide single variant tests for association were performed on ~76 million single nucleotide variants (SNV) in 
3,125 European Americans (EA) and 730 African Americans (AA) from the Framingham Heart Study (FHS), Older 

Order Amish Study (OAA), and the Genetic Study of Atherosclerosis Risk (GeneSTAR) Study.

104 variants associated 
with platelet 

aggregation in 
response to ADP, 
epinephrine, or 

collagen 
(P-value<5x10-8)



Known Loci
(N = 2)

Novel Loci
(N = 14)

P < 5x10-8
C

L

R

> 0.05

0.01 – 0.05

< 0.01

MAF

Iterative conditional analyses refines 16 independent loci 



RGS18 controls platelet generation and function

• RGS18 -/- mice : 
• lower number of bone marrow Megakaryocytes(MK).
• peripheral platelets are more prone to be activated at baseline 

compared to wild type.
• In presence of platelet agonists, platelets aggregate more 

compared to RGS18 wild types.

• Differential phosphorylation of RGS18 (Serine49 vs Serine216) 
modifies Calcium gradient in platelets. This change in gradient 
of calcium dictates the level of platelet activation.
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RGS18 and platelet aggregation to Epinephrine

7 variants with p < 5E-08



GeneSTAR Data available for eQTL analysis 
RNASeq + WGS
PLATELETS
• AA

• N=84 
• 5,004,400 SNPs
• 9500 genes

• EA: 
• N=101 
• 4,433,801 SNPs
• 9,662

iPSC-derived MEGAKARYOCYTES
• AA

• N=110 
• 5,500,942 SNPs
• 4,998 genes

• EA: 
• N=180 
• 5,064,974 SNPs
• 4,555 genes



eQTL signal

SNP Gene pvalue beta
rs12041331 PEAR1 3.01E-06 0.16729668
rs1175170 RGS18 2.29E-03 0.08045384

eQTL analysis of top variants in PLT RNAseq data:

Overlap in platelet aggregation loci and eQTL
for the top 22 loci. 



Co-localization Approaches integrating GWAS and eQTLs

Co-localization also supports the role for multiple causal variants mapping to the GWAS peaks. 



Left: EA GWAS p-values (blue) and eQTL q-values (red, only q<0.05 shown) on the –log10 scale near 34Mb on chr20, indicating obvious 
SNP/eQTL colocalization. Right: Percent eQTL among SNPs (y-axis) as a function of p-value cut-off shows an enrichment of eQTLs among 
stronger associated SNPs for both EAs and AAs. The much higher percentage among EAs indicates the inadequacy of SNP arrays to capture 
LD among AAs.
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Poster # 23: Identifying SNP Associations in Under-Powered Whole-Genome Sequencing Association Studies Using 
eQTLs. Julius Ngwa.



https://www.biorxiv.org/content/10.1101/621565v1

https://www.biorxiv.org/content/10.1101/621565v1


Novel genetic loci identified for telomere length.



Estimating telomere length from WGS data

Telseq:
Filters WGS reads with a specified number of occurrences of the telomere hexamer 
TTAGGG,  adjusting for counts of overall reads with similar GC content (Z. Ding et al., Nucl. 
Acids Res. 2014)

Computel:
Realigns all reads to “telomere reference genome” using bowtie alignment software (L. 
Nersisyan & A. Arakelyan, PLoS One, 2015)



[A] Pearson correlation between TelSeq and Computel length estimates on 3362 TOPMed samples. [B] 
Comparison of computational times for TelSeq and Computel [C] Pearson correlation between TelSeq (left) and 
Computel (right) and Southern Blot TL estimates on 2429 samples from JHS. Colors indicate sequencing plate in 
Panels A and C. 
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Estimating telomere length: TOPMed data



TL analysis in 
TOPMed will be 
the single largest 
dataset to 
investigate 
genetics of TL in 
the most diverse 
sample available!

Rasika Mathias, ScD
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Multiethnic genomewide tests for association using 82M sequence identified variants on 
N=75,176 samples with sequence generate telomere length from TOPMed. All loci had a peak 
p<5x10-8 in the combined meta-analysis.
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Multiethnic genomewide tests for association in TOPMed: 22 identified loci 



Association signal for the 22 
loci showing all variants having 
a p<1x10-5 in the meta-
analysis, and the ancestry 
specific signal at each of these 
variants.
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https://www.biorxiv.org/content/10.1101/749010v1

https://www.biorxiv.org/content/10.1101/749010v1


Poster # 12: The association between African ancestry 
and telomere length across the African diaspora: 
evidence from the CAAPA study. Kruthika Iyer. 



Lessons from the TOPMed illustration
High success of the opportunity created to call TL and to understand 
the genetics of TL.

Multiple novel loci with strong biological plausibility.

New opportunity created to examine TL-phenotype associations for 
HLB disorders. 
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