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Dr. Venters earned his PhD in 
Molecular Biology from 
Pennsylvania State University 
where he studied epigenet ic and 
gene regulatory mechanisms. 
During his postdoctoral t raining at  
Penn State, he developed 
state-of-the-art  funct ional genomic 
tools that  enable examinat ion of 
protein-DNA interact ions with the 
highest  resolut ion current ly 
possible. Research in the Venters 
lab involves (1) development of 
cut t ing edge funct ional genomic 
and computat ional tools, (2) 
applicat ion of these tools to dissect  
fundamental erythroid cell biology, 
and (3) t ranslat ion of key 
discoveries into new therapeut ics 
and t reatment st rategies.

" Integrat ive view of epigenet ics in 
erythroid cells,"  2018, Current 
Opinion in Hematology, 
25(3):189-195. 

" Epo reprograms the epigenome 
of erythroid cells,"  2017, 
Experimental Hematology, 
S0301-472X(17)30133-9. 

" Genomic Organizat ion of Human 
Transcript ion Init iat ion 
Complexes,"  2016, PLoS ONE, 
11(2):e0149339.

K ey Publ ications

Biosk etch

" How  hormones impact red blood cel ls in 
heal th and disease"

The Venters lab leverages their expertise in Molecular Biology, Functional Genomics, 
and Bioinformatics to st udy t he m olecular  m echanism s under lying 
hem at ological diseases. Our research is guided by two overarching questions:

1.  How does EPO signaling cont rol RNA polym erase II k inet ics dur ing red cell 
developm ent ?

2.  How are ear ly EPO-responsive genes regulat ed by t ranscr ipt ion fact ors and 
enhancers?

Eryt hropoiet in (EPO) is the primary hormone regulator that controls erythroid cell 
maturation, a process that is required for the daily replenishm ent  of  near ly 1% 
(200 bil l ion) of  t he circulat ing red blood cells. Recombinant human EPO (trade 
name Epogen) is a $5 billion/year drug that is used to treat chronic anemia. However, 
the therapeutic use of EPO has been controversial since reports have emerged of its 
link to increased r isk  of  hear t  at t acks, t um or  grow t h, and deat h in som e cases. 
An understanding of EPO function has advanced substantially, but cer t ain aspect s 
of  t he EPO signaling pat hway rem ain unknown. In par t icular , how  EPO 
signaling cont rols eryt hroid expression pat t erns t hrough epigenet ic and 
t ranscr ipt ional m echanism s rem ains poor ly underst ood.

Thus, the overarching goal of our research is to underst and t he gene regulat ory 
m echanism s governing EPO-induced eryt hroid dif ferent iat ion, and t ranslat ing 
t hese discover ies int o pot ent ial t herapeut ic int ervent ions. 


