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RBM25 regulates the transition of mouse embryonic stem cells
to the 2C-like stage through PRC1.6 complex

CAO Pu, TANG Wuyang, ZHANG Linlin, LIU Weizhe, WANG Xiaoyan, TU Di, ZHENG Xiaofeng, LI Pishun®

(College of Veterinary Medicine, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: To learn about the role of RNA-binding protein 25(RBM25) in cell-fate regulation of mouse embryonic stem
cells(mESCs), this study established a stable Rbm25-knockdown mESC line using shRNA and systematically evaluated its
function in pluripotency maintenance and 2-cell-like(2C-like) conversion by integrating public RNA-seq/CUT&Tag
datasets, bioinformatic analyses, qRT-PCR, Western blot, alkaline phosphatase staining, a 2C::tdTomato reporter system,
CUT&Tag-qPCR, and dual-luciferase assays. The results showed that Rbm25 depletion disrupted colony morphology and
alkaline phosphatase activity, reduced Oct4GiP reporter positivity, and markedly decreased the transcriptional and protein
expression of the core pluripotency genes Oct4, Sox2, KIf4, and Nanog. And, differentiation-associated genes, including
Gata3, Gata4, Gata6, Foxa2, Cdx2, and Wnt9a, were up-regulated, whereas 2C-specific genes such as MERVL, Zscan4,
Testvl, Testv3, Zfp352, and Sp110 were robustly activated, accompanied by a significant increase in the proportion of 2C-
like cells. RBM25 was enriched at the promoter regions of key PRC1.6 subunit genes, including Rnf2, Pcgf6, Max, and
Mga, and enhanced their promoter activities. Loss of Rbm25 reduced the expression of these PRC1.6 components,
suggesting that repression of the 2C transcription was weakened. These findings identify RBM25 as an essential regulator
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of mESC pluripotency and a critical barrier to the 2C-like state transition, acting in part by transcriptionally activating core

components of the PRC1.6 complex.

Keywords: mouse embryonic stem cells; RNA binding protein 25(RBM25); RNA interference technology; 2C-like;

polycomb inhibitory complex 1.6(PRC1.6)
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bloths M Rbm 254 PR AR R, Sk mifik /> U R+
Y R e BRI . qRT-PCRIRLS 5K 51 M 7
FIWR 17~ . %M SuperScript™ III Platinum™—
A EQRT-PCRIAF S (B K, 17511732088) 114
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Table 1 Partial Primers for qRT-PCR in this study

514 SR A)(5—3")
Rbm25-F GTTGAGCTGGAAGAGAGTGCA
Rbm25-R CTCTCCAATCTGAAGGTCATG
Oct4-F AACCTTCAGGAGATATGCAAA
Oct4-R ACCTCACACGGTTCTCAATGC
Sox2-F AACTTTTGTCCGAGACCGAGA
Sox2-R CGCGGCCGGTATTTATAATC
Nanog-F AGCCTCCAGCAGATGCAAGA

Nanog-R GCACTTCATCCTTTGGTTTTGA
Gata6-F GAGCTGGTGCTACCAAGAGG
Gata6-R ATTTTTGCTGCCATCTGGAC
Testvl-F GACCACCTGAACCATCCATC
Testvi-R CACCTCAGGCTGCAGTTGTA
Testv3-F ACCAGCTGAAACATCCATCC
Testv3-R CCATGGATCCCTGAAGGTAA
Eifla-F AACAGGCGCAGAGGTAAAAA
Eifla-R GCACAGCCTCCTTACACCAT
Zscan4-F AAATGCCTTATGTCTGTTCCCTATG
Zscan4-R TGTGGTAATTCCTCAGGTGACGAT
Gata3-F CCTCTGGAGGAGGAACGCTAAT
Gata3-R GTTTCGGGTCTGGATGCCTTCT
Gata4-F GCCTCTATCACAAGATGAACGGC
Gata4-R TACAGGCTCACCCTCGGCATTA
Foxa2-F CGAGCACCATTACGCCTTCAAC
Foxa2-R AGTGCATGACCTGTTCGTAGGC
Cdx2-F AAACCAGGACGAAGGACAAATACCG
Cdx2-R GGTGATATAGCGGCTGTAGTGGAAC
Pcgf6-F GTGCGTGTTTCAGGAGAAGCAAC
Foxa2-F CGAGCACCATTACGCCTTCAAC
Foxa2-R AGTGCATGACCTGTTCGTAGGC
Cdx2-F AAACCAGGACGAAGGACAAATACCG
Cdx2-R GGTGATATAGCGGCTGTAGTGGAAC

RBM25ifi i PRC1.6 5 & 4 4% /)y BRUFE R 41 2 [0 2 C-like i Bt 1 % 115
F1(8)

514 5197 51(5'—3")
Pcgf6-F GTGCGTGTTTCAGGAGAAGCAAC
Pcgf6-R CACCTATTGCACGTCGGATTTCC
MERVL-F CGCAGTTGTTGGTTTTGGAA
MERVL-R AGCCAGTTTCTGGGTGTTGT
Mga-F AGCAGCAGCAGAGGAAAGAG
Mga-R TTGGTGGTGATGGTGGTGTA
Max-F AGGAGGAGGAGGAGGAGAAG
Max-R TCTGCTGCTGCTGCTGTT
L3mbti2-F AGCAGCAGCAGCAGAAAGAA
L3mbti2-R TTGGTGGTGGTGATGGTG

1.2.2 mBSCs % ek 2

FEBUAS A AL 4 mESCs B RNA , 38 5 5t 4 %
cDNA. KHqRT-PCRIAFIEL, fillOct4+ Sox2 Kif4
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fRIREUS B A G, 4 SDS-PAGEHLIK /) B I ENE
NCHE; 3 AR5 K0 & —HL A HRPAR id ) —
i, RHECLALZE R GERN, 12 FH Imagel A4 55
TrE&.

K FH 3 18k 18 15 (AP) X 741) 4 % mESCs 1) 1 14
REFATHE . FEFEFIEE, HPBSIEWR2iE /5, N
AN4%% B RS [E 5E 10 min. $% 1810 mL AP & (.28
Wi+33 uL BCIP+66 uL NBT#) LA B i APYL (1 T.AF
W AR, FHPBSIED3ME, S min; M
BAPYO TAEMRE tEFEAS, S IR H 30 min;
TR, FHZRTRK BRI I~2R L2 1 B OB
FimEOCHFESR, RHHENE,
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116 AR R K2R (B AFHERR)  http:/xb.hunau.edu.cn

20264E2H

data(Jii 2 J5 A ) s #clean data 5 25 2L K 41
AT HEXT, PlInput v 15 S5 HE, 128 A Bowtie2 £l
MACS2¥ A 43 70l 56 B LU SUEAE IR, 5 %
m R R B AT G 5 GOThRe & i, I
fERIGVX 2 AT P AL IR
1.2.4 2C-likefmfeLrbfs)m) 2

PRI [F AL FEZH mESCs MORNA, 18 54 il
cDNA, Fi#iE qRT-PCRIGIMIMERVL . Zscand . Testvl
SE2CHRE B R R IA KT o ZEER S| W7 51 AR 16
1 FH 7 B 2C 5 7 4 td Tomato(2C::td Tomato) i 75 2
FIMESCsAMfl R, 45t BB AR &
BT, VPARbm2SEENT2C-like 40 EL AR RIS o

1.2.5 RBM255PRCL. 6 A7 B 3h T 4945 &/K-FAa M

RHCUT& Tag /7 4G MIRBM257EPRC1.6 B 54
PSR JE Bl X3 45 G 15 0 o A FH Rk e Wi B
(ImMESCs4ffl, KK S5RBM25—41. TnSiFEREE &
WEE, HHTDNA R BALACEE . Mgy SO fE, K
Flllumina =@ &0 77 S TP . 5225080 44
[[1.2.3CUT& Tag ¥4 73 #71. K FHqRT-PCRA I

_ sbm2—l# ,

(c

-~

120

/%

100

80
60
40

GFP [H 40 1 LL 45

20

< && &‘ﬁ &69,&
& & S

RBM255Pcgf6. Rnf2+ Max. Mga“s3EIR JE 57 X4k
iEey/ o S S LY e T DI
1.2.6 W HAEBIRE X

DA ERN2 . Mga. MaxHPcgf6FE K A 21
ZHRPGL3; F7293THMLILT70%~80% il & LI, i
FLipofectamine 3000(Invitrogen)3F {746 4%, % YLJi
KA k. pRL-TK(Renillapy 2 Fir)
JRBM253d 1A i b (HA-RBM25) 8 45 ik . 5 %
48 hJ&, KH MR E BRI R 4 (Promega) Il 2 72
SR BREYE . IR B3 TATIL, RO RERE
PEAESHE R .
1.3 HELEBESSiToHh

AR B3 EE, BHRBEE3R. XK
F GraphPad Prism 8.0fX i AT Gi vt 404,  ZHIA] UL
K LR % 77 25 HT (one-way ANOVA).

2 ZR59H
2.1 RBM25R4FESCSZREM RS EERT
MRS, Rbm25iK)E , mESCsEEEER:

shRbm25-2# shRbm25-3#

Anti-RBM25

Anti-H3

S
& & &
O O O
&

(a) Rbm25ARJSESCsHITEAS: (b) Rbm2 SR IG5 st BERRBE(AP)TEE:  (c) shRbm254k 2 J5 GFP FH 14 41 i L 51
(d) Rbm2STENTHIA [FlshRbm25 FHLAH H IR IE K (e) RBM25ZENTHIshRbm25 -4 40 ffd v (1) ik A% 15t
E1 Rbm25m{RME KmESCsHFRE T

Fig.1 The efficiency of Rbm25 knockdown and the phenotypic changes of mESCs
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Fig.2 The transcriptional expression profile of mESCs with Rbm25 knockdown
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Fig.3 The expression of 2C-specific genes in Rbm25 knockdown mESCs and the fluorescence intensity and proportion of positive cells in reporter cells
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