EBRBREZM (R
Vol44 No.11 Nov. 2024 JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) | 1359

W - EATR

TR A 5 BLRE RS T4 B PO AR 5h 1 BE R 4L O ML I B 5

OB, BESC,E OB, HE, YRS, B &Y, g
I B LEER, LB E MR EER LBES RGN, ER DREEEEIRS TS E A,
TR AT TR S0, LG 2000405 2. BB IR E S A IS SIS R B R, I 200025

2

[{HE] BH - HERAUFAEPHEE (double homeobox, DUX) & X}/ AL T-41E (mouse embryonic stem cell, mESC) [i] &
SMMIE)ZE (extraembryonic endoderm, XEN) b RE AR M nl GERYAE ML . 753k - [ ISR 2R R 7E mESC FPRy it
KX DUXAMMIFR, FIATRA A DUX i Rk 5 2 A (2-cell-like cell, 2CLC) BYELMHI, I S E it
RAETFBER Y (real-time quantitative reverse transcription polymerase chain reaction, RT-qPCR) il 2 40 i P4 e K, 4
N EME Dux . 5%45 T SCAN Z5 ¥ 38114 2 1 i 4¢ (zine finger and SCAN domain containing 4c, Zscandc) . FE45#E 352 (zinc
finger protein 352, Zfp352) FIE N EME S #4590 #E-B 4l (murine endogenous retrovirus-L polymerase, MERVL-pol) )3
ik, RT-qPCR Al ik # ik DUX A9 mESC Z RE1EHF [nanog homeobox (Nanog) . kruppel-like transcription factor 4 (Kif4) |
PERIRE X Y HEZ 2 (sex determining region Y-box 2, Sox2). /\EIAZEEH: 55K T 4 (octamer-binding transcription factor
4, Oct4) ] MHRMCRE T HEEZEREMERLN [NIE)Z (endodermal) : GATA 4545 % 14 (GATA binding protein 4,
Gata4) . Gata6. Sox17; HMNE)Z (ectodermal) . 1% B4 & 13 (tubulin beta 3 class I, Tubb3). Hi#E[1 (Nestin);
)2 (mesodermal) : UMIEFIPNZIEATAE Y Fik 5L 5#A 1 (heart and neural crest derivatives expressed 1, Handl) . JLIEM:4E
M1 (myogenic differentiation 1, Myodl) . F4HEHE AL5HIAZ 1A (kinase insert domain protein receptor, Flkl) | HIFik.
YA FLEE AL (RNA sequencing, RNA-seq) #u#ii, s Hr o IR 2R & B 1 257K F, B #f DUX X mESC
[l RS0 N TR 2 A0 A S 5 Ao % 22 S5 B R 1 T 18 S L B AT JE LA IR 8 (Gene Ontology, GO) & #4047, al#fAEEE Al
I K 20§ P65 72 (Kyoto Encyclopedia of Genes and Genomes, KEGG) & 4E 4 #r Fll 5 [H 45 & 45 40 #r  (gene set enrichment
analysis, GSEA), %! DUX/ER M5 S8 E s IRA N C A 199 65 Sy LT iE B R 45 & —RIJF  (chromatin
immunoprecipitation sequencing, ChIP-seq) #(#lt, #R5% DUX BIWEAERLIEN . 4558 - 2CLC ol 7= Fn 2 A0 i 0 bm il R M 3%
ik B, IEWIE A i Rk DUX SRR . 40 F A 2 5000 /R i 3638 DUX 5 W] A A 4E R mESC iy 2 Rt 54k
RNA-seq #4045 R — 80 2K SEE PRI, WIRZSEE S IR 50 B 755 mESC AR b)5 . RT-qPCR AL
LW XENAREIER (Gatad ., Gata6, Sox17) B mRNARIEMHLHE B (P<0.001), iRz SNEJZERE R A 5 5
PEARA . GSEA 45 R4%/R DUX I REWUE T M BB CHE5 @ 8% . ChIP-seq B4 AT ilE — 54875 7E DUX 45 1) peaks "PFAE
LA 3R 37 (K motif, TTHTE T U5 XEN K BAHCIIEILE . 4518 - DUX SR (5 5 M B B VI SCHE, HUR Halns 17
RS S, fLik mESCHIn XEN 43k
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[Abstract]
embryonic stem cells (mESCs) into extraembryonic endoderm (XEN) and the possible mechanism of its action. Methods*
Overexpression of DUX cell lines in mESCs was achieved by using a lentiviral system. The proportion of 2-cell-like cells (2CLCs)
before and after DUX overexpression was detected by flow cytometry, and the expression of 2-cell stage-specific genes, Dux, zinc
finger and SCAN domain containing 4c (Zscan4c), zinc finger protein 352 (Zfp352) and murine endogenous retrovirus-L

Objective:To explore the effect of double homeobox (DUX) protein on the differentiation potential of mouse

polymerase (MERVL-pol), were detected by real-time quantitative reverse transcription polymerase chain reaction (RT-qPCR). RT-
qPCR assay was used to detect the expression of pluripotency factors, nanog homeobox (Nanog), kruppel-like transcription factor 4
(KIf4), sex determining region Y-box 2 (Sox2), and octamer-binding transcription factor 4 (Oct4), in pluripotent state, as well as the
expression of signature genes for different germ layers in the differentiated state [endodermal: GATA binding protein 4 (Gata4),
GATA binding protein 6 (Gata6), and sex determining region Y-box 17 (Sox!17); ectodermal: Nestin and tubulin beta 3 class I
(Tubb3); mesodermal: heart and neural crest derivatives expressed 1 (Handl), myogenic differentiation 1 (MyodI), and kinase insert
domain protein receptor (FIkl)]. Public RNA sequencing (RNA-seq) data were mined to further clarify the effect of DUX on the
differentiation of mESCs into extraembryonic endoderm. Functional and pathway enrichment analyses of differentially expressed
genes were performed using Gene Ontology (GO), Kyoto Encyclopedia of Genes and Genomes (KEGG), and gene set enrichment
analysis (GSEA) to identify the signaling pathways regulated by DUX. Additionally, an in-depth analysis of existing chromatin
immunoprecipitation sequencing (ChIP-seq) data was conducted to explore the potential target genes of DUX. Results-Molecular
biology experiments showed that overexpression of DUX could effectively maintain the pluripotency of mESCs, which was
consistent with the analysis of public RNA-seq data. Differential gene analysis revealed that endodermal genes were specifically
upregulated. After differentiation assay of mESCs, RT-qPCR assay experiments showed that mRNA expression of the XEN marker
genes (Gata4, Gata6, Sox17) was significantly upregulated (P<0.001). In contrast, there was no specific change in mesodermal and
ectodermal genes. GSEA enrichment analysis indicated that DUX might activate the retinoid metabolism signaling pathway, and the
analysis of the ChIP-seq data further revealed the presence of a large number of known retinoic acid receptor motif in DUX-bound
peaks, which could activate downstream target genes related to the development of the XEN. Conclusion:DUX has a strong
correlation with the retinoic acid signaling pathway and it is predicted to activate the retinoic acid signaling pathway, which could
promote the tendency of mESCs toward XEN differentiation.

[Key words] mouse embryonic stem cell (mESC); extraembryonic endoderm (XEN); double homeobox (DUX); retinoic acid
signaling pathway

2 %) 4 BE PR ST B 2 A S I G SR
JRAM AT IRE T TAE/N R, XA RE AR T2 4
FRAI 2 MR AT BB 1, PEREE Z T Rt T,
PR & BRI W A2 BRI AESER B B oA BUAS [
1 4 A ZR T R A RE . E/DN BRI R A
o, A REDR BBk A4k S N 4 i 4] (inner cell mass,
ICM) i3 4MIR)Z  (trophectoderm, TE), P40
T AENR I IR GG PIEZ  (primitive endoderm, PrE)
M EJRZE (epiblast, EPI) 2,

KR T HE R PN 4t i A A S0 55 1IN ROV G T 20
(mouse embryonic stem cell, mESC), B4 4k JL
A MR ARE T, RN ZRET IR Y 5
e T4, AR OE RIS AR
M mESC #% Ak ol B H: D/ \ 20 LA R i v AR AR B 3R A
KEWRY Ry K ZaE T4 (extended or
expanded pluripotent stem cell, EPSC) 7', iX 2 4l
MR R 2 R MRS B TR o AT B R
fE, naRetEAEChRICBE N By 2Rik, DL RGE i i)
EPI., PE il TE 41 Jifd i & i) 51#k . 9K 1M EPSC fiit 1) T
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PrE i R AL 534, X B EPSCH Y 9 R
ZIHE T AR (EPS-blastoids) 7 FE7E/ ™ Y
MG EE

A 51 85 3% 19 mESC {1 B 1 A /b 5 19 20 B I B
(0.1%~1%) , IX ££ 7 ff 2 ik BP9 I B % S i 25
(murine endogenous retrovirus-L, MERVL) Fl4: &%
#HE 1-2 (metallothionein-2, MT-2) %% JFE 7L A HoAth
AREMESE A [ ANEE 45 A1 SCAN 45 My ik 1 & H T 4
(zinc finger and SCAN domain containing 4, Zscan4)
FiE], FRIM 2 ARG ZAHEE, 02 ik
NS SRR SR 220k L LR (s R B
DA K P 40 i 1A 03 5 A IR 2 & I e e ik
M3 — /b 5 0% 41 LS A A 45 FR O 2 20 M R 40 i
(2-cell-like cell, 2CLC). T2 ZMLIR AR AE LK)
HL, MARSMNRE IR mESC H A #2585 b oy 2 B 4615
FN2CLC, (A T4 He v A& 2 R 20 B0E 1Y
BLAF A 12 (R 22 B 5T 3 W — S R b ST 1Y
2CLC F AT 63T TR AR A g ), ST L
X SE A0 i R LA AR, BRI TE, EP1Y PrE

Vol.44 No.11 Nov. 2024



® E,F

AT ISR, [ERTEERNZE, K 2CLC 1Y mESC#
B 1) R R RANIR 2 A s 0 SR, R
T2 1 J 3 B8 2CLC J2 54778 5 EPSC 2 UL A 43 fii
g B R AN A (Y =

WA JE A (double homeobox, DUX) FHikiEH
J& mESC #F A 2C FER & 1 G4 9K g [N & . DUX
(/MR B DUX4 (A2E) AT fE S VR fif 5 D9 4 38 0%
(zygotic genome activation, ZGA) AJXCHEHEF, %
S AN R B R ZGA FEH R 1 7E mESC
W, 55 DUX 35 Al 7 24 h N K5 MERVL BH 4 21 Jfd
(250 T 2 10%~74% 0 Bk Ah, DUX % S 11
2C-like IR . T, 2KE1TF A &I
2CLC "™, FZEDUX b FiiF#EpLf & & MR LR
WG K 75 2 A v B S B A S o B L 1% 22 18
WP 1O T G T DUX Al 38 i 155 2CLC [l
B4 S 3 mESC 76 4 1k i B2 P i 12 5 A8 1 o AL
Wil B4R WARGE . ASCE S RET I, %K DUX
XF mESC 43 4k W fig 19 52 e , Jf 43 B W AE PR
HLH

1 HES5/E

1.1 ARk FsORE

AHH 5T Ad H mESC 4 il #k CGR8.8 FH i 38 £ K
f) Dr. Chen #4214 7 ; HEK293T 4 gl A [ #}25
Bt b 1 A A 2 o B 4 B

FHF 2CLC 7 B 1 20 A% F b 55T P I 5 2 o 1 20
B 5 T DUX 2 3K 1) 24K K pCW57-MCS1-
P2A-MCS2-mDux; I 12 ik 2 £ %% 1 46 B 24k oy
psPAX2. pMD2.G,

1.2 R R

MEM #5558 . ARG . B-FiEOBE, BEN
fitt (Gibco, E[E), H-HEHmEMPL. L- 2B
e @ ER (LBESE AR RO ARAFR),
LIF (Millipore, 3 [E ), PD0325901, CHIR99021
(BRI ARAEYFREARA ), B (Sigma, 2
E ), Lipofectamine 3000, Trizol (Invitrogen, 3%
), WIERR, ERER. WEER. 2 TEE. B
. B (LBESREVARAE), REH
BEJZ W (polymerase chain reaction, PCR) & fi: ELH |
SYBR Green Fast qPCR Mix, cDNA Jz # 3¢ 57 &
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(P S MEREAE DR Ry A BRA T, 22 . kL
PG & (RIRAMRHLARAR), EkR 2
fig (diethyl pyrocarbonate, DEPC). /KL, TN
it =S b (Bl REGSARAR) . PCRAY
(Roche, Fit), LA} 2 & PCR Y. Nanodrop
2000, 40855544 (ThermoFisher, ZE[E), W fHl%sE
(Olympus, HA),

1.3 S8 ik

1.3.1 40 MI K 3% HEK293T 5 37 4K R o &
DMEM $5 5% 5L I8 1 10% 1) Jf 2 M8 K 1% 5 -5 85 %
$H . mESC 8 3% 34K £ 2 Knockout DMEM 85 3% i
WA 15% B IRIG T4 L g .« 1% ¥ -85 = W
B, 1% L-B =BG . 1% AE %R 251 . 0.55 mmol/L
B-FE L MEM LIF (10° U/mL). # LIF, ¥ mESC
BVRR RS FR L, TSRk, gker stz
48 h, B HMWIFHATIRELE ., MY E T 5%
CO, 137 “CHiF-A H AT 7%

1.3.2 # 37 %4 % MERVL: : tdTomato % & ESC 4H
it & f# H Lipofectamine 3000 ¥ ¥ 5 MERVL : .
tdTomato F 21K Y4 2 mESC ', #5448 h i ¥4 41 iy
AR 10 em HAKEFE LA, JF 45 A 150 mg/mL
TR R IR E 7 d, R A Kk Bk
TERE

1.3.3 #3 DUX i RKIKM mESCHMEL R  H MG
T HEK293T 21 Jfd i 17 18 s 35 2k 4k 19 (0 %, d%
HEK293T 41410 & 6 fLik b, AR Hum k5 2 H 41
JH %% FE IR 3] 70%~80%. 185 BE £ BURL psPAX2 . £
[ SR pMD2.G T H A 3 R Bk 2 32 12 4 HL IR A in
A Z opti-MEM }i 72 He b, FFHITA P3000 3857 1R 2 5
Lipofectamine 3000 5 75 — {5y opti-MEM #5 3% 3L 1 2 ,
W P F IR ORI IR R 15 mine R AR
MBI, RS, MR K53 24 h e
IR, WCAERE YL 48 h IR 35 FIE WL, 3000xg .
4 °CEL S min, ZPRANETINE, ] 0.45 wm (JE 4
TEURRAR . A B T ARV T B TR B R
F£F-80 °C, mESC 7E/RYLny | dfifitl, B H %
FER 20%~30%. SR L BRIHSE IR, Honl— 155
TR — A28 T R MR A IT I AL E 8 pg/mL (1)
BER M, T 37°C. 5% CO, 1 F2 40 P 4k 4L 15 5%
24 h G BUE B AT B R . SR 48 h, Kl f%
fRZ 10 cm B FRILY, JFH #0541 wg/mL EES
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T RIVIFFRITELE 7 d, 15 A A I Pk 5 e
Be. Bk~ h =, —MHIMASH
2 pg/mL MR 2 (doxycycline) (ig-# plusDox), %
— O INIEH mESC #52 M (iCH noDox) , #59%24 h
J& D RIS, IR OO s A T 5 22
1.3.4  SHHE RNA$REL . S sy NS o8 1 R 5 il
B J2 W (real-time quantitative reverse transcription
V5 20w DA 5
FAAPRUE, 3 R, PBSTRL 1, 0.25% B
THAE 3 min, A 00 55 A R TH AL, 800xg B
O3 min, FF LIE . PBSEEINVE L, 800xg .0
3min, F WK, X5 EPAE HIA 1 mL ) Trizol
FEOWATIRSY, AR Z IR FE 10 min, [a] 54y EP 45
A 200 pL =5 H bt , WIERIZIED 15s, EiliH
B 3 min, 10 000xg, 4 °CE.0>15 min. K b2 ETH R
A RFOEPE . I W DA SR RN
B (— M A 500 ul), ETFEHIFERSY, SEHHE
10 min. 10 000xg, 4 °C#&.0> 10 min, W LiEW, i
A1 mL 1 75% CBEIR A . 5 000xg, 4 °CE L
£1 HETRI-qPCREISI¥FEFI

polymerase chain reaction, RT-qPCR)

Tab 1 Primer sequences used for RT-qPCR
Gene Forward primer (5'—3")

Gapdh AGGTCGGTGTGAACGGATTTG
Dux ACTTCTAGCCCCAGCGACTC
Zscandc GTCCTGACAGAGGCCTGCC
Zfp352 AAGTCCCACATCTGAAGAAACAC
MERVL-pol ATCTCCTGGCACCTGGTATG
Nanog TCTTCCTGGTCCCCACAGTTT
Sox2 GCGGAGTGGAAACTTTTGTCC
Kif4 GTGCCCCGACTAACCGTTG
Oct4 GGCTTCAGACTTCGCCTCC
Gata4 CCCTACCCAGCCTACATGG
Gata6 GAGCTGGTGCTACCAAGAGG
Sox17 GAATTTCCATCTCCACCTCCG
Nestin CTGCAGGCCACTGAAAAGTT
Tubb3 CGGCAACTATGTAGGGGACT
Handl AAGGATGCACAAGCAGGTGAC
Myodl CCACTCCGGGACATAGACTTG
Flkl CCTGGTCAAACAGCTCATCA

2024, 44(11)

Smin, HE F—0 F BIEI, ¥ EPESTIT
waH, HlRBART, —B5~10 min, FERXCE
A I AGE 5 (9 DEPC 7K ¥ i RNA TILTE
ALK B4 CHM I WA, MEMEELD,
Nanodrop 2000 Wl v B J5 #4745 T o 1Y [ % s 52 56
P T RNA R 7E-80 °C.,

B 1 pg RNA il 4 uL 4xgDNA wiper Mix 3 ]
RNase-free ddH,0 4 % A F1 % 16 uL, 42 CWH &
2 min, FMIIA 4 pL 5xHiScript I qRT SuperMix 1II ,
50°C, 15min; #AJ585°C, 5s.

JH ddH,0 ¥ 138 J2 %% 53 J5 11 cDNA V5 Y AR R i 2
%100 uLo W& & A2 L cDNA, 0.5 uL qPCR-F
(10 umol/L) , 0.5 uL gPCR-R (10 pmol/L) . 5 uL 2x
ChamQ Universal SYBR gPCR Master Mix #1 7 uL
ddH,0. &R 2 95 °CHILRZEME 3 min, K5
95°C 5s, 60°C30s, 72°C 155, 40 PG . L
3- W R - H ik B S (glyceraldehyde-3-phosphate
dehydrogenase, Gapdh) fEhZ% I (KR1); RH
27Ty TR A

Reverse primer (5'—3")
TGTAGACCATGTAGTTGAGGTCA
CCATGCTGCCAGGATTTCTA
GAGATGTCTGAAGAGGCAAT
GGGTATGAGGATTCACCCACA
AGAAGAAGGCATTTGCCAGA
GCAAGAATAGTTCTCGGGATGAA
CGGGAAGCGTGTACTTATCCTT
GTCGTTGAACTCCTCGGTCT
AACCTGAGGTCCACAGTATGC
ACATATCGAGATTGGGGTGTCT
TGCAAAAGCCCATCTCTTCT
CGATTGGCACCTTTCACCC
GACCCTGCTTCTCCTGCTC
CCAGCACCACTCTGACCAA
TTTAATCCTCTTCTCGCCGGG
AAAAGCGCAGGTCTGGTGAG
AAGCGTCTGCCTCAATCACT

Note: Zscan4c—zinc finger and SCAN domain containing 4c¢; Zfp352—zinc finger protein 352; MERVL-pol—murine endogenous retrovirus-L polymerase;

Nanog—nanog homeobox; Sox2—sex determining region Y-box 2; Klf4—kruppel-like transcription factor 4; Oct4—octamer-binding transcription factor 4;
Gata4—GATA binding protein 4; Gata6—GATA binding protein 6; Sox/7—sex determining region Y-box 17; Tubb3—tubulin beta 3 class [l ; Hand1—heart
and neural crest derivatives expressed 1; Myod/—myogenic differentiation 1; F/k/—Xkinase insert domain protein receptor.
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1.3.5 RNA-seq #4534 M EMBL-EBI £ 4f% &2 43
SR #00 B kb B (PRINAG677836 2 ) 1 DUX i

X2 FATRNA-seq BN ITHHEREE
Tab 2 Sample information for RNA-seq data analysis

Group Sample
DUX Unsorted-NoDox-rep1/2
Unsorted-plusDox-rep1/2
RA 2iL-ESCs-rep1/2/3

RA-ESCs-rep1/2/3

hT oy b BN R GA, A SOl trim-galore
(v0.5.0) X J5thf B E A7 4 Uk, 45 3 5 B 1Y clean
data, MM hisat2 (v2.1.0) #0451 195 5]
e xt 2] 2 % 3 W4 (mmlo), Jf R H stringtie2
(v2.1.7) BAE 53 Bkt © %) B PR R s A i A T e 3k
it o DESeq2 4 A7 25 R Ak FE K, G AR HE N
P<0.05 H.22 3% %0 (fold change, FC) X %A% 48 %}
& (Jlog,FC|) >1. i/l R (v4.3.1) {1 clusterProfile

&3 MT ChIP-seq HiESTHHERESR

Tab 3 Sample information for ChIP-seq data analysis

Sample
Unsorted-plusDox-Input
Unsorted-plusDox-HAChIP-12hr-rep1/2
Unsorted-plusDox-HAChIP-18hr-rep1/2

1 Fi bowtie2 (v2.2.5) *#f ChIP-seq reads [t X%} &) 2
B (mm10) b, EFLHKA DNA BRI FRT
I FF A B BRI . X T — A F X, ] SAMtools
(v1.9) &oF i 5 & 3 HORNAIG e S B o e MR . fdf
MACS2 (v2.1.2) ## HU ChIP-seq & % 1%, H IDR
(v2.0.3) & IfF 3k iE, AT RZEM. A RE
ChIPseeker (v1.39.0) X & % 09 U i 47 1 R o fifi 1]
MEME £ 14 v5.0.5 H7 f) analysis of motif enrichment
(AME) B fFitr e st 745 G JUsE S b, M
JASPAR T & THM & & L F K. M
deeptools (v3.5.5) #1 RPKM (reads per kilo base per
million mapped reads) - — fk 77 15 4= i bigwig ST .
TE IGV (Integrative Genomics Viewer) H 4] Z Jf: J&& /R
B,

1.4 Hiliiik
A 5T A LB R 2ok B 3 W Sy AR R,
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F ik (PRINA338980 ' ) mESC K RNA-seq ¥ ,
FEAE B 2.

Description
Untreated with tetracycline and unsorted 2CLCs
Treated with tetracycline and unsorted 2CLCs
Control

Treated with RA

(v4.8.2) X i %6 (9 22 S Bk DA 1 A7 3 PR AS i
(Gene Ontology, GO) & 4t 5t AR KL P A [
4 ¥ % (Kyoto Encyclopedia of Genes and
Genomes, KEGG) & £ 73 Hr #l J [ 48 & 48 43 #r
(gene set enrichment analysis, GSEA).

1.3.6 ChIP-seq #t4ls5r#r M EMBL-EBI &S 2 T 2%
HA-tagged-Dux ChIP-seq ${#fi (PRINA377313 '),
FEAE RIS,

Description
Input. Treated with tetracycline and unsorted 2CLCs
Addition of tetracycline-treated 12hr, unsorted 2CLCs

Addition of tetracycline-treated 18hr, unsorted 2CLCs

fii 1 GraphPad Prism 9 3% {4 17 Gt i1 70 A1 Fil 1l e 22
il o BYE UL xts £, IR F Student’s r-test
K 00 FEAT WG L AL . P<0.05 o 2 5 B A S

N

SR

2.1 ANBESDUX KB AR

4EtEmESC 5L MERVL: : tdTomato J5okz, #4
H2CLCH /RN R . FEULAn i REERE b, 12
o Bk RIK DUX. TEMMA YRR R TR 24 h )5,
PRIt ONR I Rl L Eot T N AR el e ) A R R LU R T
=, 2CLC 5 M 0.40% Ft % 20.63% (K 1A) . RT-
qPCR K 2 4 a3 5 57 ML JL Pl MERVL-pol . Zscandc
Zfp352 FN I Dux 1Y) mRNA 35, 25 83 B % T
(FE1B) . X g 2 B O i £ DUX i 5 ik
AR
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plusDox

noDox

2024, 44(11)

0r [l noDox

@ [l plusDox

Relative mRNA expression level

P2(0.40%) P2(20.63%)
150 F ' 150
5 kS
= 100 | % 100
< <
2 2
7] 50 v 50
0 10° 10° 107 0 10° 10° 107

PE-A PE-A

Note: A. Microscopy pictures and flow cytometry showing the percentage of 2CLCs. B. RT-qPCR validation of selected 2C marker genes and MERVL-
polymerase gene (MERVL-pol) in noDox (control) and plusDox (DUX overexpression) ES cells. ©p<0.001, compared with the control group.

1 2CLCHI¥E
Fig1 Identification of 2CLCs

2.2 DUX il mESC [R5k IR 534

HAREREA L, 2CLC X HR AR (FRG
MIAMIREATAE ) FIIRIGAN (S5 hG N IRZ FE SR AR 2
i) ALUEA TTI U MW T XIRAL, Rk
DUXJE2CLC J7, RT-qPCR KM £ HEVEN Ty # ik
L, SR BN 2Rtk TR wA W 8k (E
2A) . Xf DUX 1t 3% 3k RNA-seq 038 /0 Mt &R 30, B T
2C Fp S PR FE N I B kA (B 2B), WIRZfRE
FEPH = s (K12C) . 7 ES 4035 5% Wy BG4 15
S DUX KA 12 h, BEEHEATIRIARE SR, %54 H RT-
qPCR K — IR 2 A5 o B 7 () e 3k 5 ARG 0 it
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Fig 2 Detection of developmental potential of DUX-induced 2CLCs
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Fig 4 Potential mechanism of DUX regulation on ESCs differentiation
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