10

15

20

25

30

35

40

45

mﬂHiEXEﬁ http://www.paper.edu.cn

PRMT3 T SV E (SR IELRE T 4hRE 5
itV ER XA

BAERE, WES

(G KF AN EFIREH-7 KA REFT RS, Th4HMT 215123)
WE: Fam FEME —fME LNE G FRENE B8, BE e amk 7 X %25 (Protein
arginine methyltransferases, PRMTs) K ik & & 1# 1t 5¢ Ak - PRMTSs 3 33 ¥ 254k L j it =0 40 f i
WHE R R, g, RIER B RERREESHARFIR., AFRNAR L
B, PRMT Wk FHF 54 HBEEAEKXBEE ML, HIZE ) ZXE. PRTM3 /4 —
AR A PRMT, HJ 2 RkET 4 ER, [ PRMT3 EKAET 408 (Embryonic Stem
Cells, ESCs) = 8 3= (L T A2 B9 & 4 % o 66177 SR ok 40 o B 52 DA/ BRURE 6 T 48 B2 (mouse ESCs,
MESCs) 2~k 4 ML K (Embryoid Body, EB) A # %A, # % PRMT3 7& ESCs it #
R R R FALE] . B E R KRB, TS ESCs by EB BT &2 14| PRMT3,
¥ ok M T M ZSNEEM XL E S NESTIN, SOX2 F1 PAX6 & ik A F, [ &%
¥E Fig fR 34 4E % B FASN. SCD1 #u PKM1/2 WykiAAF, MK, &k PRMT3 T L
NESTIN. FASN #1 SCD1 8 kA A Fo. & F TR, ABF R 4 REF s PRMT3 ¥ gb i 1 B 15 48
R R4, HETEeE ESCs [ M AR 2 2 it 2
KEIF: MM EY s, RAET 0, PRMT3; NESTIN; FASN; 45 X4t
hES¥ES: Q28

The role and mechanism of PRMT3-mediated methylation
modification in the differentiation of embryonic stem cells

QIAN Jiating, JIA Zhihao
(Cambridge-Su Genomic Resource Center, Soochow Medical College, Soochow University,
Suzhou, Jiangsu, 215123)

Abstract: Arginine methylation is a common post-translational modification of proteins, catalyzed by
the Protein arginine methyltransferases (PRMTs) family of proteins. PRMTs regulate a variety of
biological processes such as cell differentiation, embryonic development, and glycolipid metabolism,
through methylation of their cytoplasmic or nucleus-specific substrates. biological processes. As a
unique PRMT, PRTM3 is widely expressed in various cell types, but the biological function of PRMT3
in regulating differentiation processes in Embryonic Stem Cells (ESCs) remains unknown. In this study,
we used the differentiation of mouse ESCs (mESCs) into Embryoid Body (EB) as a research model to
investigate the role of PRMT3 in the differentiation process of ESCs and the specific molecular
mechanism. The results showed that inhibition of PRMT3 during the induction of ESCs differentiation
into EBs would specifically down-regulate the expression levels of the neural ectoderm-related marker
proteins NESTIN, SOX2, and PAX®6, as well as decrease the expression levels of the enzymes related
to glycolipid metabolism FASN, SCD1, and PKM1/2. In contrast, overexpression of PRMT3
upregulated the expression levels of NESTIN, FASN, and SCD1. Taken together, the results of the
present study imply that PRMT3 may affect the differentiation process of ESCs to neural ectoderm
through the regulation of glycolipid metabolism, and then affect the differentiation process of ESCs to
neural ectoderm.

Key words: Cell biology; Embryonic stem cell; PRMT3; NESTIN; FASN; Glucolipid metabolism
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0 5

il

R BRSSP R SRR TR A IR L R I AR . PTM AR
I U R S Th AR AR 2 AN R L] RS R R R R L PTM 2K,
F S PRMTs Y S-HRH H A 20 BR (SAMD I (¥ B BRI I EI0RS S I N6 (1 TS 2 [T Hh 2, 3]
HAT, MFLahPh3dsse 9 4 PRMTs FIGELA[A], ARHE AT b 7 B FH R 2R 2 Y
IR, FPK PRMTs 20 A=A R[5] (K1) : | PRMT (PRMT1. PRMT2. PRMT3.
CARM1/PRMT4. PRMT6. PRMT8) fiEAUIHZ IR LHE: R AR (MMA) Hhrfalik,
2 P B B 5 A N AN — S & B2 (ADMA) [6]; 11 2 PRMT (PRMTS 1 PRMT9)
B MMA, FEiE—2H MMA # AR RRI) — AR 2R (SDMA) ;1 111 Y PRMT

(PRMT7) XA MMA[7-9].

UK, PRMTS G A K HAE 2 Pl S A v 1) S o RIAAR B T AR R 2 100
FLiRIE PRMTs (1575 RIA S S BE P CangLives . Bl A M%) & 4:[10]. PRMT3
PER—ANREBR I PRMTS SRR Y, EA MURE (10 45 MR AE R A AT Ol = i ek i, $om
A RE LA E T AN R LA BF 7 2, PRMT3 L5 fig 40 o A 25 D0 AH 5% . il 2, PRMIT3
LR LDHA (PR 2R F AL (e b I i@ RUFF 4l e Chepatocellular carcinoma, HCC) 4
K, HiW#] PRMT3 1] LARE{IK HCC B YD AR 251 [11, 12]. sb4h, BhPpsicis X ANHEAT
FAEAEIL R, PRMTs MUZ 5B IRAR0 . e RS e R 4, Rty
FERRE[L3] . FaR 903 [ 14T LA B A 1 i s JHF 1) A e 2 VIR 56 [15-17]

ESCs [FIH F IR H A2 REERIAE ST, W A4S 2L BT B2, X Fhoh
R B S L O O RG & B JE DR A A LU B & AL R T 7 ) 5 S5 718,
19]. AR, PRMTs itid k2R H HEAL R 12 ESCs T VE4ERFAI /3G F2[3], il
PRMTs Z: 5115tk ESCs 734677 [ A1 F 07 v ME K OGBS S0, AHG Wnt[20, 21].
Notch[22]F1 TGF-B[23]%%, {&1# ESCs [a145 2 A RE R0 1k[24]. WHFLRP, Prmtd [fiskk
S8 ES 4% O T Octd. Sox2 A1 Nanog ) N, 25| 5 ESC LR & Fhik 22[25,
26]. PRMT5 5 MEP50 45 & H 4L B H2A (H2AR3me2s) , Ml ESCs H )44k
FIREEHEIE, [FE PRMTS Al 665 LIF/Stat3 i@ &b R A i #0404k [27]. SR, L4
PRTM3 | 2 RIE T Z MR, H PRMT3 272 5% ESCs LAk 1.

BT EIRE R, ATl mESCs /- NI R, B AERFT PRMT3 1E ESCs 73 bl 1%
TR B B L. B T4 SRAMN B ] B PRMT3 £ ESCs 436 id F2 r i 42 1 13
JE KPR AT IR L, B oA 7 e ACSHE 7 AR KT B RERLAR AR g e
PRALH S HE AL . Rk, TRNERTT PRMT3 A0fa[ 4% ESCs (IhAEE, A& TE4HHL s
SE ST T DL R AL 22 R VR R, 0 T BRARVR G B B B HCAE 7 A I 2 1) 2
HAEEE L
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1 MESHE

1.1 T 4MERER 5 (Embryoid body, EB) JER

A2 BT IR /N BRI AG T-400 (mESCs) E14 ZHff 2. VR A7-4H 0 500 J FRIR AR
IMAGHTE ) mESCs 157745 (10%J64-MiE (IKEIEE, FSP500) , 1% 1> -AZ Mz 4k 777
(¥, G0200) , 1%PS (Gibco, 15140-122) , 0.2% B-3idk 2B (Sigma, M3148) ,
10ng/mL mLif (& ¥, Z03077) , FikE DMEM (JEE:, L110KG) ) HEE4NM, 240
BIWE 0.1%W )ik (Sigma, ES-006) ALFEf{E;FRMAr, 37°C. 5%CO2 15746 B IR B0 o
WA AT O, R BEIR B T0%I, EATAEA. EB JERL: 0.5%R &AM (Gibco,
C25300-062) JHft, mESCs, B.0JaH EB Higi%: (A% mLif i) mESCs Bi %) Hg, ¥
Z AR B A A 1 % L AR 5 B 23K R AN S 3mL, 1537 24 /N, PR R EB, & 2
REHEFREE, Hi97 3 RJGWEE EBs i T e 42555

1.2 EHAMBEHZE (Western Blot)

UM A B0 JE TR FRIE, PBS 1EVE, B0 EF L. R E NG £ RIPA
R (5 1% ABEIHIR] PL A 19%BERREFHIHIF PP (38K, P0013B; Selleck,
B14002/B15002) , MATIRA G ZE 1.5mL EP &, 4°ClieiEiR A1 3w 222 % 30min,
T 4°CEOHL (Scilogex, CF1524R) 1 12000rpm E.0» 15min, ## Fis £ 81 EP &,
ffiF] BCA w&E A& (Thermo, 23225) JIE LS KA FIIRIE . AR H FREE 11K/ MiC
HlEIEIR E Y SDS-PAGE ik (MR, PG212) , 4@ jk3:E (Bio-Rad, 1658033) . K&
1 marker f1 10ug ¥ 88 FIRE S LT IDNZE _EAREFLA, 90V H HIZ4T 30min. 4% 5 e pk—
ULk )E, HEHEESE 120V, HAREABKEER P IE LS. HIKEEHR G, Bk
FRE I = WA G AR R, 200mA fEIRARIE 2 /NI, K5 B 52 B PVDF AR VR T
B (5%MLIEEEy, 1XTBST) = E 1 /M. —HiMBHR 4CHEF 12-16 /M. 3t
R IR E 1 /N, SR (a4 H] TBST 782050 PVDF . BOGIREET, ¥ 25
WS AE PVDF B E, TALER G RS (BhAIRIA A IR/A 7], ChemiScope S6)
HH 58 R R o
1.3 SERPSRYEEE PCR (quantitative real time PCR, qPCR)

P20 I 35 B 80%M, VAL ES O 5 H2 B HLINGENE kit %758 (244, NG3001S) 2
B4R RNA. B 1pL #8903 BE (Thermo, NanoDrop2000) , Fifi fi ¥ RNA Fike 2[5 — W FE,
FEMB i SR GEMERE, R323-01-AC) ¥ FTH RNA FEARIH S cDNA, @it PCR
1 (Thermo, A37834) ¥ 1% 500ng Bk 1ug. F#15EIf¥ cDNA #ikE 5 fi5 /5 H T /542 gPCR L
4% (Thermo, VIiiA7) .

1.4 BIRSHE PRMT3 T RERZBHM A

PEHT— B0 AR KORAS R AP E14 4% T 35mm FE5FR LA 35 7% 16-24 /N, 240
MRV A FE N 20-30%, % B B P X HE AR 2= (G REZEL CRf AR 24 /1NN T 490 it 5 A e A s 190
f5) o« S ES A MO A IR EEH L, A 60uL e GEUUER, E) , £53%F 16
NI JE B OB R FRAE, AREEE 3-4 K, IR ATIE N B i AR A DL AE RN e T . R
4 RIEAT I B TPl B RO . IR ROCRIE 22 70% H A0 A KR R 4P e,
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8 1ug/mL FIMERSEE R (Puromycin) ¥ (Biosharp, BL528A) fifiikhs % 7-8 K, RfFit
Fik PRMT3 [ ES Faf AL R

1.5 SiRNA B JL40H

F5 ES ZHMIK 2 80% I A BARSELLF Iy, nTH T4 5. W2 MBI 1.5mL EP &, &
BN 125uL Opti-MEM 13 3%3%: (Gibco, 31985062) F1 100pmol siRNA (¥ SZI&2H Al NC X}
M2, HIRMAS R IR RATIRA), SN 4uL LipoRNAI™EEJLRF (385K, C0535) If
WRATIRA), EIEIEE 20min. S5FER S0 1.1 o EB [0k S #E, % ES M7, &
Je K e Y A R ST RN N FE A B K FR LA, AV 51 S5 NG 3R 40 P 4k 4285 5% 48 /A .
41 qPCR Al SIRNA CHIFEER, Hr[ED e 5 R SR A ikl 2R

1.6 CCK-8 Sz4%

B A KOIRZS R mESCs 15 9% 255 )y 70%-80% 5, %8 1.1 rhr ik T4E48. A4
1>10% /M4l (100pL 4 AR Hebh T 96 FLAR, 2 LU RMERA R 7R 25 (15 blank
H) o TIHILRE 4 HARM SGCT707 WKFE, 7378 20uM. 30uM. 40uM. 50uM, *fHE
HINAAHFAFR ) DMSO, #AMKERE 5 NMEFL, B 96 FLIR, 23T 24h Al 48h
Ja RTINS G E o AR G BE RIT 43730 N 10uL ff) CCK-8 ¥k (Elabscience, E-CK-A362) ,
ITCHFA I E 3.5h, BEEMTHEIRY (B D FIXERA T, SpectraMax® iD3) 73 il
5E FLLE 450nm Fl1Z: LE ik K 650nm Ak (R ' FEAE , R4 10 BA P A i) A 2T B 40 L P 4730 6

1.7 BTG

B4 Hr S AT A4k £ E 46 ] GraphPad Prism 8.01 58k, WB SZI6 ) K FEAE i@ id Imaged
HATGE, BRI Excel AP, Sivh 5 b R AR t A, 35 147K E A p<0.05
BHES 2R, Hr, *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001, SZIHH 1K H
SEHMEHRAEZE (Mean £SEM) EoR.

2 &R

2.1 PRMT3 £ ESCs Mt b REEEREA

N T AR R IR F LB 1 7E ESC F| EB 2 AR L. FRATT T S0 ES S0k
B EB, FEAEZS 0. 1. 3 Fl 5 RUYCHUAHMIFE ASEHL 7 H RNA FIEEH . Bl 58 WB SLits
MY ES A EB WA HEALBIHE N, EIXE MMA. ADMA Fll SDMA {15 A /K T3H4T T 16
MIFEFEAT R EE S . 4550 % 8, MMA 1 SDMA 7& ES 7L EB J5 %3 ~if, ADMA £
M RIGHE FhaHm =RE X% L, M RENXEE TR (B 1A-P , Xt
& ADMA BITE ES s34k EB il F v & #5E B B4 A HL A = RO AN TA] Y B R
H. BT ADMA B RTG N ) | B PRMTs, 34118 WB #3017 PRMT1. PRMT2.
PRMT3. PRMT4 il PRMT6 ixX JLFl | 4 PRMT {5 HRIEE M, 4585~ PRMTS (R
JKFFE ES 3] EB 0L FE s I (B 1G-L) .« A, A1 B gPCR SZE67E RNA
ACE_ BTN T 1 2 PRMTSs [FJRIATEL, 45585 WB 4558 AH—2, Prmt3 7 ES /3 fLik EB it
BEETHE (B 1M o BT PRMT3{EA—F—% PRMTs {4k MMA FI ADMA T %
HAE ES /b EB JG Fifm N R, KIIRAHEN PRMT3 Rl REE ES 0k iy EB it 72

-4 -
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s 10 (=2 ] 20 s -0 30 820 |4} 810 o830 20
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HSPO0 | e - —— o v o——— - 00KD  : o W = E * l'
L 3 3
ES £8-10 £B-30 £8-50 i v i ll | | iw l
, 70 ¢ o088 e
PRITS | - - e e o s e e o I 70KD h;. L4 O e
1 -3
PRMT | e e i e e e s o o J‘—dCﬂD 2 W ES
HSPM!—--—————---‘ —100KD i W EB 1D
) -
33 £B-1D EB.3D EB-SD @ N ER 3D
~ < W EBSD
PRMT3 [-- - - —— L - v | —TOKD E
— . — o e — E
PRM’TG[_-—“-—-‘---—- —4KD g
L 2
: -4
HEPS0 | S0 S i oo e 4 g0 o S 0 &8 < [ 100KD z
Prmtf  Prmt2  Frmed Prmid P
H o | PRAMTE J K VT L pron—
‘: " . -0 i 20 - i " - g " . - s ’ " = B
. -+ L A mme Buo oTEn BLS -
$ - o f . e - e g - B0 H - w0 ‘ - ne
+ N . 3 )
z o i i. " § " L ,,1
N " H H >
i il | i i i
& e ~ " - & o FE - as
XX XX IAXX XX

Kl 1. PRMTs Jz FEGAE I TE ESCs 2 Gid #2 i 8 FT AT RNA JKF EIRIAE I, (A-F) WB Kl MMA.,
ADMA. SDMA HHARFRIENKTLKEMSHT;  (G-L) WB KW | £ PRMTs & HRIAK T KK B 34T
(M) gPCR #:3l 1 4 PRMTs 7E RNA /KPR IE AL . gPCR &4 n=3-4, WB 4 n=3, ##E¥ILL Mean +
SEM %R, RAAEEN t KiIEAT /007, *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.

Figure 1. Expression of PRMTs and methylation modifications at the protein and RNA levels during
differentiation of ESCs. (A-F) WB detection of MMA, ADMA, and SDMA protein expression levels and gray
value analysis; (G-L) WB detection of type | PRMTSs protein expression levels and gray value analysis; (M) gPCR
detection of type | PRMTs expression at the RNA level. gPCR with n = 3-4 per group, WB with n = 3 per group,
data are presented as Mean =SEM. Analysis was performed using unpaired t-test, *p<0.05, **p<0.01, ***p<0.001,
****n<0.0001.

2.2 EB ##i#l PRMT3 58 ADMA 1 MMA &ifi

B 5 AR —Fh CARIE R PRMT3 /31l 55 SGC707, k4K 5T PRMT3 1£ ESCs 4>
I R TR . 1 SEFRA 12 6T ES A EB #E47 1 ALEE, Jfilid CCK-8 S2it LR FE(E
ANFZ AT LA V5 56 S (AT HE R #0H PRMT3 [ 85 R FE S 56 45 5o 30uM 2y SGCT07 (1)
s I (& 2A) o B 34112 BIAIH 10puM F1 30pM () SGC707 %f ES Ail EB #H T4 FE,
S5 10uM R ERZH ) MMA Fil ADMA 1338 KA (KB 2B) o Ti{EH 30uM
SGC707 4b3% ES #1 EB 45, {AE EB ¢ mEH 1 MMA Fl ADMA, {HX} ESCs Jf%
A (& 2C) , #5 PRMT3 St HirE EB th 35 ThAE . BRI, )5S0 SEie A TH R
T 30uM £ SGC707 1E M FIKFE
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A B

10aM SGCT07 10uM SGLT07
CCK-s8 ES ES ER EB ES ES K3 ER
ms 24h -
1604 . 48h s =
- 1OKD
'i- GED S SE = UKD
= 1004 45KD
= o -
z ' - . = | -uxn
- 5o
5 .
< :
0~ T T T
20 30 40 50 HSPO0 [ ] [S]00 [ ———
SGC07 (uM) MMA ADMA
0
F0uM SGCT07 WuM SGLT07
ES S EB B IS ES B ER
100KD
— —— TORD

S5

KD

MMA ADMA
& 2. EB H1#l#] PRMT3 JG 520 ADMA 1 MMA &1 . (ADCCK-8 SZE& 5 5 i K40k 5 - (B)10pM SGC707
4b¥E ES. EB ZHiJ5 X MMA, ADMA & FHRIAHHLIIFZM. (C) 30puM SGC707 4L¥ ES. EB il Ja Xt
MMA. ADMA R HH M. CCK-8 40 n=5, WB 4 n=3, ##fi1LL Mean £SEM £R.
Figure2. Inhibition of PRMT3 in EB affected ADMA and MMA modifications. (A) CCK-8 experiments were
performed to explore the maximum inhibitory concentration. (B) Effect of 10uM SGC707 on MMA and ADMA
protein expression after treatment of ES and EB cells. (C) Effect on MMA, ADMA protein expression after 30 uM
SGC707 treatment of ES, EB cells. CCK-8 with n =5 per group, WB with n = 3 per group, data are presented as
Mean =SEM.

2.3  EB J i PRMT3 T RMESNEEHRERME B KIRE
BATE Y gPCR K746 7 30uM SGC707 4FE T EB J5'5 ESCs =RZ401k

( Differentiation) FI#Z4MIEE (Neuroectoderm) HHICHE[H ) mRNA ik /KF481k, 455
FKH, S5AMEE LR SER Fgfs. Otx2 F1 Pou3fl [k & /EHH] PRMT3 J5 3 T if. i
WREAHDCH T DL A IEZAE G Cdx2 ERIE & B (B 7A) o SHEAMEEHR JEH Nestin
Fl Pax6 HIRIAERE T (B 7B) . B/, AR siRNA @ PRMT3 7775500 1
LR . gPCR 4R, SWEASMEZH I Nestin 1 Ncaml [FFRE R EE I (E
7C) o AT HE mRNA KRB SR, AR 7 WB B75 R 1 HH PRMT3 J5 5
T AN EA S 1 NESTIN. PAX6 #1 SOX2 ik, Z5HKH, SGCT07 kb3 5 nl LALE
EB " 2 4557 T NESTIN. PAX6 Al SOX2 [f1#%is (K 7D-F) . #E#FFiIRiE, NESTIN.
PAX6. SOX2 {ENMZAMNAEZ KIbr SV RE M ANEZ 04k, T RA0 2 T4 7 7
PEHT AR R AR DS . ZEIE ST, PAX6 REAR I/ T SE M #H 2 T TE I 51T,
SOX2 it itk Nt & e el I R A . DL &5 FEG /R FA 190 PRMT3 AT BERHAS ESCs [H)#f
Z AR Z 1534
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A Differentiation markers B Inhibitor

Nuuroectoderm markers

28
-y
20 - ERSGCTOTI0MN
154 o .
(ol m )
. ll “L‘“l
oo . -
«

LT ELSSE

- cB Oy
= CB+SGCTOT(30uM)

Relative mRANA expression
B

Relative mRNA expression

EP SRS PRSP
¢ T P A
L qd’ 11_;?‘{?‘ L f‘ SiIRNA
Levaberm Mosbir Fabdirm Trgphatmbrm c Neu toderm markers
15
L
- . - 5Pl

o 30uM SGC707 e

ES ES EB EB
- —_ +

g -
g ;
HSP0 |wes W . W | 100KD 3 ] P PAPLS S
P ™ & &F .

Relative mRNA expression
=

E 30uM SGC707 pass F 30uM SGC707 won
ES ES EB EB
- + +

- > & B E " .
HSP20 E 100KD {h HSPO) |w— - w—— | (K ,LID
Kl 3. EB H1 4] PRMT3 Fll#H & SMEEAH KRB R F 5. (A) qPCR Al PRMT3 J5 EB 1%
MR A SGEE R 335 7KF. - (B) qPCR fx il PRMT3 J& EB i SR AH SGIE A R 1K 7K F-
(C)HQPCR fall siRNA R K PRMT3 J5 EB T & SMIE EAH I 13215 7K . (D-FOWB Far il #ii] PRMT3
J& EB HHH R AMEE A R B I FRIE K SR FEAB 73T . gPCR 4341 n=2~5, WB %41 n=2, %417 LL Mean
+SEM £on, RAHERCH t i3 i1 404, *p<0.05, **p<0.01.

Figure3. Inhibition of PRMT3 in EB downregulates the expression of neural ectoderm-related genes and proteins.
(A) gPCR detection of the expression levels of individual germ layer differentiation-related genes in EB after
inhibition of PRMT3. (B) gPCR assay to detect the expression level of neural ectoderm-related genes in EB after
suppression of PRMTS3. (C) gPCR assay for siRNA knockdown of expression levels of neural ectoderm-related
genes in EB after PRMT3. (D-F) WB detection of the expression level of neural ectoderm-related proteins in EB
after inhibition of PRMT3 and gray value analysis. qPCR with n = 2 per group, WB with n = 2 per group, data are
presented as Mean =SEM. Analysis was performed using unpaired t-test, *p<0.05, **p<0.01.

2.4 EB H1#f]l PRMT3 j555M ADMA Fl MMA &4

WL I PRMT3 38 b 1715 5 HE A QU A2 R e 40 Ry 3 5 A0 Ak . %5 T ESCs S
P FEAR AL, ¥ BEAE AR SN TE PR IGFE AN [ B T, L ESCs (b R4 5 H L s tE i g T
YRR AR A e B R, Ik, AHRI T PRMT3 SRS M AH R (I RIB 5 . 45 5
7R, SGC707 Ab¥E 2~ EB rh 5 RN & BUAH G ) FASN A1 SCD1 LA K 5 FE I M AH K
[ PKM1/2 ik &, 1597 AEAIEH PCKL AR ARANEE Bl (B 4A) 5 (HiELZ
itk B AR AMFRIEIFEARENE (K 4B) . Hik, ZRFHME PRMT3 &5
i EB T SR IRARMAH S E O RAB IS, #RFA1 PRMT3 7E ESCs 4 Abdh e idid b g
G HEAEA
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A B
30uM SGC707 30uM SGC707
ES ES EB EB ES ES EB EB
— e - + — - — +
FASN (s st wme == | _250KD w
o —
SREBP2[se== w= s s 100KD
PCK1 ) B
PKM1/2 w— | coxD -
SCDT |4 % 4 8 8 | 350
ACTIN |w w w— w— | 40KD Total OXPHOS
HSP0 | qume emms «ms|—100KD

Kl 4. 4] PRMT3 520 EB S5 HEIRAUISIHIR A RIRIL.  (A) SGC707 AL¥ 2 J5FIA] WB #ill EB 5
PR CE AMRIE.  (B) SGCT07 4 J57IFH WB Kl EB 2k Kiik & &k 1 Rik .
Figure3. Inhibition of PRMT3 affects the expression of proteins related to glycolipid metabolism in EB. (A)
Expression of proteins related to glycolipid metabolism in EB was detected using WB after SGC707 treatment. (B)
Expression of mitochondrial complex in EB was detected using WB after SGC707 treatment.

2.5 EB Hit#Eik PRMT3 i NESTIN £k

RT3 E PRMT3 7E ESCs 4346 2] EB H FI4E A, F-ATTHRI F AT 4 5 14 i R 78 PRMT3
(P18 25 B Y mESCs, T PRMT3 fa g id RIAM ES MR . LMERFE R (puromycin)
it 1% — JE J5 73 2 Ge 5 1 1A PRMT3 1) ES Faft 4l R . WAL A 5 0Lk EB = K5,
I WB SIS AR % FLAG HIER FIRIATE L, e T R4 R ST (B 5A) .
b JE FA I WB SEERHAH OC BR E RIA BEAT R I A3 . 45 SR 590 PRMT3 45 RAH IR,
PRMT3 i %Ik J5 5404 AR JZ A S 8 19 NESTIN [k 5.3 Eif () 5A-5B) . NESTIN
YE AT 40 ) marker, 7£ ESCs /b f2 kK #E EZE T RE. L E45 R, dE— P il 7 PRMT3
AIREVEN ESCs b B E 4N IR 2 1 BT 15 R 7
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. (B) WB It %5 PRMT3 J& NESTIN & HKIAE. (C) WB i illid*ik PRMT3 J& PAX6 &
HRILE., (D-F)KEHSHTF4H n =3, HIEH L Mean £SEM R, I AEBCH t i 58 HE4T 40 #r » **p<0.01,
Figure5. Overexpression of PRMT3 in EB upregulates NESTIN expression. (A) WB assay for successful cell line
construction and detection of SOX2 protein expression. (B) WB detection of protein expression of NESTIN after
overexpression of PRMT3. (C) WB detection of protein expression of PAX6 after overexpression of PRMT3. (D-F)
Grayscale value analysis using Image J. Each group n = 3, data are presented as Mean +SEM. Analysis was
performed using unpaired t-test, **p < 0.01.
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Figure6. Overexpression of PRMT3 in EB upregulated the expression of FASN, SCD1 and downregulated the
expression of PCK1. (A) WB detection of protein expression of FASN after overexpression of PRMT3. (B) WB
detection of protein expression of PCK1, PKM1/2, SCD1, SREBP2 after overexpression of PRMT3.

3 4

PRMTs {EARSZIR FIALBIM ISR, T 255 2 RE S @ riESs.
W HA SR LB, PRMTs MUS SYERFIRIG TR 2 ReM:, BEMZ, OlE
L2 ME R A R R T EEEH . WHFUHOE CARML (PRMT4) fE4EFF ES 4ifi %
RetE b ¥ E EAE R [29]. Prmt5 miclbR 52 ma IR G & B 53 9 40 i A ) T2 B [27] . Prmt8 7
MESCs HHRIA H I JH 3 736 P i 2 e #4 3 [A T Oct4. Sox2 il Nanog 7 5 [30]. x4k R
BI58Y 7 PRMTs fE R BAM G & & A1 ESCs H (1) B 2244 . PRMT3 {8 PRMT S5 H B — MR
BRI PRMTs FIRM G, TEZEH) ALS —ANURR C2H2 Srfaabfts, 2w T4,
7R T AT AE B He s 2 AR e I ShREAPLE . H TS T PRMT3 FIBE 7L 32 B4R 7E
e 40 AR U ATIER[31, 32], 1514 PRMIT3 3 ik R I A JHL AR 52 4D JE A 448 5 e o 4 e o e At
AR R AR 5 BEAH M98 (Glioblastoma, GBM) (R &R Ak JE[33]. R4 PRTM3 |32 4
AEAF 4R R o, (HHAE ESCs LI AP IhEE AR Hl. mESCs 1 —Fp k4 EEH)
ZRET M, AR SUR RS RSN AT BRI AN B FRBE#T, HEAA 2 o iigae, 2
IR TR . DR, ABEFIRIH mESCs A misiRl, @itiE Sk EB J5thERH ESCs
TEARN A0 R . B 1EAT WB SEEGAS B S 208 2521 CADMA. MMA. SDMA)
& A 1 2 PRMTs & A MRIETEDL, 45 F K PRMT3 7E ES 40 Lik EB I FEH 1 RIE K&
eI

FATRIFH PRMT3 4171 SGC707 755 EB I F2 ] PRMT3 ik, 45K
0| PRMT3 N iff EB FR 544 AR ZAH 251 NESTIN. SOX2 fil PAX6 fIFRIEK . A ik
fiiE PRMT3 @it 458 LDHA FIRS 2R IR R b BERE AR Al HCC A2, SGC707 %A
RO ES T PRMT3 5 31 HCC WEE A AN APRI £ K [34]. % ESCs Sy difi m B AL, mIRg
AEAEAR R AR R, R0 PRMT3 S A HE RE A AR DG 1 8 1, 45 51 oR 4] PRMT3
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2523 EB 1 5JENiRe & B K FASN A1 SCD1 LA K 5 B A < 1) PKM1/2 (&L 8 R
W, SRR AR PCKL R ARIEN G2 Lif, 45548~ PRMT3 7£ ESCs 4 LiltfE
W] BEE L PRI R R . Ak, FRATELTE EB it Rk PRMT3, A FIFEII 752
Kol 7 AR AR, 45 B84 i NESTIN. FASN. SCD1 EHKIFKIA, il PCK1
RAMRE, LLEgRIER PRMT3 1 REVEN ESCs 44k it 2 i i 45k B A Qs ) — AN 200
TR F 520 ESCs AP AMNIE 2 HI 4Lt RE . 4810, NESTIN H 24 T4 fibr S —
Fl, ARe LIAH AR EY, 10 SOX2 A PAX6, X tHiE7~ NESTIN o] fig & St i 1, HrhH
2 NESTIN sZma B B, 182 5 PE IR = s2m NESTIN, FRATEAR G w51, 75
B —PRE.

22 b, RS R A BERR 2 PRMT3 7E ESCs 20 ki F5 v f-4 35 (0 80 3 ) 7K P R4 i
VNS, AR E B ARETE 2 T AR K e R RS A T I B IR LAtk .
#XF PRMTs WHEHLHI RN 7T, FAT 10T GEREDS B8 4 Hh B iR ESCs IR B i f2. PRMT3 @
A E AR, BY5R PD-LL Ik, DR R e bR [35], ARIX LUK
R A B A ESCs 1677 AR AR DGR TS AE#E A, AT LABFFE PRMT3 7£ GBM 4Hi i
W ZZER kiR I E AL, DAL SBUEIRIT T (oY . AT R IR T
PRI . Rk, PRMT3 AT LLA 2 FioiE 1T TR Ak S S T 7 A s FF i H BT 1) T4
FLYE YT SN, HEST) AR 2R S R R R R -
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