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Role of Ngn3 Gene and Its Transcriptional Regulatory Network in
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Abstract Ngn3 (neurogenin 3) and its direct targets NeuroD1 (neurogenic differentiation 1), Islet-1 (in-
sulin gene enhancer binding protein-1), /NSM1 (insulinoma associated 1) are core ITFs (islet transcription factors)
regulatory genes. Recent reports demonstrate that Ngn3 and its transcriptional regulatory network play an important
role in embryonic pancreatic endocrine cell or islet development and insulin production and secretion, as well as
reprogramming stem cells or non-f cells into insulin producing and secreting B cells. Further investigation of how
Ngn3 and its network including INSM1/INSM?2 (insulinoma associated 2) determine islet development and mature

islet cell fate help to understand the causes, treatment and prevention of pancreatic endocrine disease like diabetes.
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Hence, we reviewed some recent progresses of Ngn3 and its transcriptional regulatory network studies.
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Table 1 Genes required for determination of pancreatic endocrine cell fate

PENFENR P23 A0 L 531 T B D

HELA LENFEHRAN ML P ) 2k o . . RE DRI R I X R 5 240 L )5 )
L Function in the specification of pancreatic endo-
Gene Expression in the pancreas cells . Islet cells affected by knockout
crine cells
Ngn3 Endocrine progenitor cell Required for all All(lost)
NeuroD1 Endocrine progenitor cell Required for all All(reduced)
and Islet cell
INSM1 Endocrine progenitor cell Required for all All(reduced)
Islet-1 Endocrine progenitor cell and Islet o cell Required for all All(reduced)
INSM?2 Islet cells in developing and adult pancreas Unknown Unknown

WAL S TR I SR R IR R TT Th 3, JFHRR 1 AR A7 R AR I o

Genetic analysis shows expression of these genes in the developing pancreas and implicates their roles in the development of islet.
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Fig.1 Diagram of Ngn3 transcriptional network in the upstream regulatory sequence of mouse
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/F oxa2 l N6,

Islet cell types

VL 2 M0 (KT N gn 3 % S5 99 296 2 5 TRt P 7 A 0 O P B3R 22 77 TR IR (U 6 5 ) N3O P 7 AR AR PO B s, R85 A 20l A0 L g A,
TEIE R I B W R R 46 v, Ngn3 8 182000 Islet-1. NeuroD I FIINSMI/INSM2(ZT A0 F4K) o 7EI I A 43 Wb R 75 7K Zrh, Ngn3 bR K 1
0.4 Pdx-1(CTNNB1/CREBBP{F 5 ) HINotch % 5 1 1% (G145 Sox 9 Hes 1) o hrvic Ay 58 €114 5 K 25 55 AN [ JE I 1A 43 WA 440 1) 4 Ak I RR GPE DL R 30).
The hypothetical Ngn3 transcriptional regulatory network is involved in the pancreatic endocrine cells or islet development(blue arrows). Ngn3 is a
biomarker of progenitor cells, which gives rise to all five types of islet cells. Islet-1, NeuroD1 and INSM1/2(in red) are directly activated by Ngn3 in the
core program for islet development. Upstream regulators of Ngn3 include Pdx-I(including CTNNB1/CREBBP signal) and Notch signaling pathway
(including Sox9 and Hes!) in the pancreatic developing systems. Genes listed in purple are required for various islet cell development, as described in

the context.

[E2 Ngn3%% KA ML
Fig.2 Ngn3-mediated transcriptional regulatory network
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A7 F-Ngn3i) i, 1 7] 52 NeuroD1(¥) i 2, %} Neu-

_________________________

Transdifferentiation

B cells
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The reprogramming studies indicate that Ngn3 transcriptional regulatory networks play an essen tial role in induced differentiation of stem cells or non-

B-cells into B-cells.
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Fig.3 Reprogramming of stem cells or non-p cells into f cells
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