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Regulation of Adipocyte Differentiation via microRNAs Targeting MAPK Signaling Pathway

ZHANG Xiu-xiu, GUO Yun-tao, HUANG Wan-long, LI Yuan, MIAO Xiang-yang”
(Institute o f Animal Science, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Adipocyte differentiation is a complicated process in which pluripotent mesenchymal
stem cells (MSCs) differentiate into mature adipocytes. The process of adipocyte differentiation
is strictly regulated by a number of transcription factors, hormones and signaling pathway mole-
cules. In vivo and in vitro research has revealed that microRNAs (miRNAs) are also involved in
adipocyte differentiation and play a role by targeting transcription factors and key signaling mole-
cules. MAPK signaling pathway is one of important signaling systems which transduce the extra-
cellular signal to intracellular space and cause cell response. The studies showed that, miRNAs
can target certain genes in MAPK and affect its signal transduction, thus regulating adipocyte dif-
ferentiation. Therefore, a summary of researches how miRNAs change the signal transduction of
MAPK pathway and regulate adipocyte differentiation was performed in order to further under-
stand the adipocyte differentiation mechanism and offer new ideas for curing the fat-associated
diseases.
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Fig.1 The regulatory factors during adipogenic differentiation of MSCs
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Table 1 miRNAs in the regulation of adipocyte differentiation via targeting genes in MAPK signaling pathway
miRNA AL e 2 g #5 7Y L/ Z:7% SOk
miRNA Target gene Function Cell model Species References
miR-143 ERK5 .MAP2K?2 -+ 3T3L1,ADSCs H.M [35]
miR-21 SPRY2 MAPK + MSC.3T3L1 M [38]
miR-375 ERK .MAPK + 3T3L1 M [44]
miR-14 38 . MAPK — Drosophila [46]
miR-27(a.b) PHB.MAPK — ADSCs,3T3L1 H.M [48-50]
miR-448 KLF5 MAPK — 3T3L1 M [51]
miR-378 MAPK1 .MAPK + 3T3L1 M [52]

+. mlRNAﬂi' A s 4 g A s
Ja W AR AR . H ML/

+. Promoting adipocyte differentiation by miRNA;

—. Inhibiting adipocyte differentiation by miRNA ; — +.

—. miRNA $V i 05 40 3 Ak s — . miRNA 728 57 40 g 73 4k 09 52 393 2 4% 40 0 45 1 T A8 23

Inhibiting

effect and promoting effect, respectively during the early stage and late stage of adipocyte differentiation by miRNA. H. Hu-

man; M. Mouse
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