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Background. CRISPR/Cas9 technology has 
equipped researchers around the globe with broad 
possibilities for benefit of science. Type 1 diabetes 
is a disease, which develops as a result of destruc-
tion of the insulin-secreting β-cells of pancreas by 
the body’s immune system. To date the only way of 
managing the disease is external insulin injection, 
and there is no functional cure yet. In this regard, 
there is an opportunity for a potential cell therapy 
which is leveraging human embryonic stem cells 
(ESCs) with CRISPR-edited insulin gene (INS) 
expression. Overall, The ESCs are now under full 
scale research as an inexhaustible supply of β-cells 
for future transplantation into the patients with dia-
betes type 1. In this work, we studied the feasibility 
of modulating insulin transcription in an ESC line 
using CRISPR/Cas9 technology.

Methods. The INS in the H1 line of ESCs was 
targeted with a lentivirus-expressed guide RNAs- 
bound CRISPR-dCas9 complex. A deactivated Cas9 
nuclease (dCas9) linked to a synthetic VP64 tran-
scription activation factor was used for the activa-
tion. Guide RNAs, to target insulin promoter, were 
separately packaged into a lentivirus and the vi-
ral product was used to infect previously obtained 
dCas9-VP64 H1 cells. Quantitative PCR was used to 

identify fold increase in INS mRNA expression. In-
sulin itself as a protein was detected using Hoechst 
staining.

Results. Nearly 900x (compared to controls) in-
sulin expression was observed in the CRISPR- ed-
ited H1 stem cells. The Hoechst staining confirmed 
the activated insulin transcription by successfully 
detecting the hormone as an expressed protein.

Conclusion. Despite regulation of insulin gene 
is complicated in nature, the study showed feasi-
bility of targeting and activating insulin expression 
in H 1 line of embryonic stem cells using CRISPR/
dCas9 approach. Moreover, detecting the activated 
protein product was possible with Hoechst staining. 
The results provide a path to designing a potential 
approach for obtaining a new line of stem cells-de-
rived insulin-producing cells for future therapy op-
tions against type 1 diabetes.
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