
CHE-PETE SEMINAR SERIES

Integrating CRISPR and 
Stem Cell Models for 
Engineering Human 
Pigmentation
VIVEK BAJPAI, M.B.B.S., M.TECH., 
PH.D., 

Melanin is a heterogenous biopolymer 
found across life forms. Human skin color 
is determined by the quantity, type and 
distribution of melanin, which is a biopolymer 
synthesized within the skin melanocytes. 
Variability in melanin synthesis in humans is 
linked to differential disease susceptibility 
such as skin cancers (e.g. melanoma) and 
abnormal wound healing. Additionally, 
melanin biochemical synthesis pathways go 
awry in several hypo- and hyper pigmentation 
diseases. The global economic cost of human 
pigmentation disorders estimated to be ~ 
USD 8.6 billion for the year 2026.  The lack of 
understanding of genes and pathways that 
regulate melanin production has hindered 
the development of effective therapies 
against human pigmentation diseases 
including melanoma. Our work is aimed at 
bridging this knowledge gap by integrating 
genome editing, with in-vitro stem cells 
derived models of human melanogenesis and 
melanoma. Here, I will discuss how combining 
melanin’s light scattering properties 
with genome engineering and omics 
approaches can be leveraged to advance 
our understanding of the genetic circuitry 
driving human melanogenesis and melanoma 
initiation. 
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