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WE BH F9E O R W ILE LR S (PRMTS )il i) Janus B 2/15 555 5 M 56 54805 7 3(JAK2/STAT3 ) {551 i %
45 E e (CRO) ML RS2 . ik 456 ae L R4 EE (TCCA ) JEF IR LA EE (GEO) 43T PRMTS 78 CRC 4141
AR BT {8, U E 105 191 CRC B IR AL S i 55 AR AR, G2 4l 8110230 (THC) Kl PRMTS %35 5 Western blot £l
ER 45 Rz 40 (FHC) K CRC 401 & (RKO .SW480 45 ) 1 PRMTS & 1 /K . # SW48 . LoVo 4l ifi 73y NC 2H . PRMT5 T4
2, A R AR IR S5, G EC 2% o B 7 Bk AT # Bk 9 B AR CHUVECs ) 35 48 SR 8 T4 I T I 52 T 5 3 1o 512 o 2
S i A WS RV (RT-qPCR) B IBE G002 W A58 (ELISA ) 454387 PRMTS 51048 N 2 A K 1 A(VEGFA) I R 45 & 5
RAE & 4250 BT (GSEA) & 4 M BT i A% 73 B9 S i i e PR P B it . 4558 PRMTS 7E CRCAHZUR A R h = 3235, S A RN R T
J5 R B AE AR ¢ (27 P<0. 05) s PRMTS B 0] 58 2 306 HUVECGs IfiL 55 A= Mk ¢ 68 1 (17 P<0. 05) , F I VEGFA 2635 (2 P<
0.01). GSEA 278k PRMTS 5 JAK2/STAT3 3 FEIHE AHE (34 P<0. 001) , PRMTS B AT 0] JAK2/STAT3 1% 4k \STAT3 B4 v K
w1k STAT3 (p-STAT3) /K-, #E AN VEGFA 335, 4518 PRMTS £ CRC s 33k B UR A R HUS , @ 1 & JAK2/
STAT3 3 B {2 ilF STAT3 %A S e i M, SR 8l VEGFA 3R38 LU 2 g 1 45 A Al o
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25 998 (colorectal cancer, CRC) & [ fit % VEGF monoclonal antibody therapy, anti-VEGF) [ 1%

L1 AR RE SR 2 — |, 2022 47 HOB K3 E I 114
T4 G R N HEA 5% — s AR IR AR AL IE T2 (age-
standardized mortality rate, ASMR) 4 8. 56/10 J1 , {if
fE A Y, SR RO ARG T T AR UIER iG55 b
JBE — ik B9 25 - 55 32 0 W & 48 (tumor-node-metastasis ,
TNM) 1 -3 CRC Y B 2675 3 (B IV e A 1k uli 42
RNECRC B EIRMESLIL T ARMG o AZGERURIEIE +
BALYL R EA -+ RS fL 7 % (fluorouracil , oxalipla-
tin and leucovorin, FOLFOX) 7 [ W ALk 30%
260%™, T RCA B B IGR T HOR 1O R G
Jr R P N R A K R F A (vascular endo-
thelial growth factor A, VEGFA) $T {& i& J7 (anti-
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LW HEK A RBHFIL LT H (475 :82260521 ) s AL FUEM B2 2%
KR4 2500 H (45 : KC2023-X-0186-FQ037) ; FE [l 4
SRR H (45 :20252D038) 5 A1 10 1 K2 i —
R < BA S 5T 22150 01 E (255 :2025DLYJ08)

L T T S = W B 1 o 3 e A
IMEEE T 8 AT R A S i AE VR, E-mail -
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O H BT VEGFA A R (0 43 Fl B AR R
XPAZAGIT 7 A 1 2 ml AOER 2% S 0 AR BIL I R 58
SIS E AR AR 5 B 5 (protein argi-
nine methyltransferase 5, PRMT5) J& — Ff 5 22 i) H
S AL e, LR A IR a0 A5 A ML AR B
iZ 9T o 43 BT CRC 48 L H PRMITS 78 18 A i
(AL, Ry fiff R CRC I [y 7 B4 i 24 [ i 41 1
B

1 #R57EE®

1.1 ApEEHFES5iKF  CRCYIH A RKO,SW480,
HCT116.SW48 Fl LoVo, 1EH 45 iz I {2 4 FHC I
Ji% T Ik N FZ 20 2 (human umbilical vein endothelial
cells, HUVECs) , Fi A RHE K2 [R5 s e 43+
BE2Ar s . HCT116 4B 5% 7% T &% 10% i 4F 1.
8 (fetal bovine serum, FBS) A McCoy s 5A B 373 ;
LoVo .RKO . FHC 4l ffd 7£ ¥ 10% FBS ) DMEM %5 7%
FErp A K SW480 Fll SW48 41 it 355 3% T8 10% FBS
[ L15 35 3% 3k s HUVECs WIFE 7 10% FBS 19 1640 5
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FRIEEH R HIMEE-3-BE R I S (glyceraldehyde-
3-phosphate dehydrogenase, GAPDH) #i & (sc-
137179) . B & 1L Janus 3 i 2 (phosphorylated Janus
kinase 2, p-JAK2) LA (sc-21870) Wy [ 3% v 8- 17 4
WAL F (i) s PRMTS Hifd (A19533) 16 [ Z 1l
Ry YR R F (R 5 VEGFA it i
(ab1316) W H 3LHHHUR 5 A IRA W) (R ) s (7 5%
SN TGN T3 (signal transducer and activator
of transcription 3, STAT3) i f& (#9139) . fik ik 1k
STAT3 (phosphorylated STAT3, p-STAT3) (Tyr705)
PUR (#9145) . Janus J 0 2 (Janus kinase 2, JAK2)3i
TR (#3230) 1 A FEAF 3 AE WA BRA R (R o
1.2 IRREARERSRERAE 175 1050145

o 98 S 8 55 1E W U NS 45 B 40 R il
AT R A B o e o B O A N . AT H Y
5TV ) 2 45 © SR AR A ] R 5 — i e B
Bi B= o fe 3 2 5o 9 At E CHE R 5 KJ2022-
054-01)

1.3 MEREMREABERE F LK
(SshPRMTS FIx} BEZ1 ) % SW48 Fl LoVo 417/
Yo FF22 48 h, WG INA 2 pg/mL (IR R &
23 PR BRZEL 20 ML 58 1, 0 A% %) OO 2 J B g £S5 4
8, %% Y 17 31 43 3 h shPRMTS#1: CCGGCCCATC
CTCTTCCCTATTAAGCTCGAGCTTAATAGGGAAGA
GGATGGGTTTTTG; shPRMT5#2: GTACCGGCCCAT
CAGAGAGGAGCATTTCCTCGAGGAAATGCTCCTC
TCTGATGGGTTTTTTG.

1.4 &l & & & 1% 7 & (conditioned medium,
CM)  LoVofe e 40 il LA 5x10°/>/mL (14 i B He i 18
6 FLAR L, A0 W B 1 80 L F PBS I IR AR SR U U
3 TG LV BE A OB A Ak S R, O S BR FBS 11
520,24 h J5 1 000 t/min &5 0> S min, B 7 & B 3k
% JC i %5 CM. 43 5 B3 32 O CM-shNC., CM-
PRMT5#1 ., CM-PRMT5#2, fR 7 T -80 “CUK4H , LA #
PEAT ML A JSRE O B A8 T B LS 3R, DA S VEGF A 1Y
FFEDC B 922 W B 56 (enzyme linked immunosorbent as-
say, ELISA) Kl

1.5 E£WMEEFESH  DUIEIE I 4 B 3 (the
cancer genome atlas, TCGA )5 3K F L 255 5 dis 5
(gene expression omnibus, GEO )/ M H 4 4 i 5 A
[FIBH 4E , HI R1E 5 M1 RStudio V-5 7001 BAT %
ik 25 5 0 3 R B S {0 Graphpad Prism 9.5,
Origin 2024 S5 BN EATEE PT AL , 2L T PRMTS Y

FEIR KT AT HE R 4 & 4 534 (gene set enrichment
analysis, GSEA) , #5¢ 43 H7>K FH GSEA_4. 4. 0 3K
eI

1.6 ZHPEIGIESEIG  ZHULL 2 000 4~/FL Y %3 A
A 96 fLH,24 .48 .72 h )5, I CCK-8 17 &5 ( b1k
BREDHATIE I FRAFEL 1 h, LR B s
M 450 nm AL AL A6 JE (absorbance, A) o

1.7 (RAREHEASHT 5 LoVo K i 40 Ak P i it
fEJ5 , 1 000 r/min {3 250 5 min 77 _F 35 W, 80%
() ZBEAE 4 °C I 5 13 %, PBS YEA )5 L 1 000 r/min Ik
L 5 min VEEIT IR BIE WS A 200 pl 45
4 2% 1P (Binding buffer) .5 uL BLAL P IE (propidium
iodide, PI) 15 pLAZWEAZ PR (RNase ) , 7853 AT IR
A1 AEZS TR T RO E 30 min, 20 i 40 1A
53 A 4 S 30 1) A LA

1.8 Transwell iE LG |7 24 fLA A B EINA
250 uL JC IfiL 75 85 95 36 (29 110041 , R E A
600 uL 7 10% FBS iy 3% 5% 56 o 40 M 78 55 7% 46
(37 °C,5% CO,) 1T 24 h, Z )5 [ M, P 4%
fm 58 L 0, FE G2 W BB T U2 I ARG B A i
1.9 EHAERBEREBIE K HUVECs 5 &
10%FBS () DMEM $% 77 3L 8 A T2 5 240 M B ik, $2
2| 96 FLAR A FE T HL , A CO B A R 4 he MK
DNAEPIR 5 4 0 26 A 00, SRR 1 SR M o

1.10 SLA} 5S¢ E & PCR (real-time quantitative
PCR,qRT-PCR) {ii [l TRIzol i 7] (3 [ Invitrogen
28 A $EBUE RNA, 38 13 ABI7300 & 4t (35 [ Ap-
plied Biosystems 2\ F] ) 455 SYBR Green PCR Master
Mix (K% Takara 23 7)) R HAREE R B9 mRNA, H Y
JE PR Y 22 35 7K 7 F GAPDH 35t X BR v 4k | 3 1o 206
TrEIHR . i R A W EE R N 51 W 51 7R 1 4
T, PRMT5 ( IE [ : 5'-CTGTCTTCCATCCGCGT
TTCA-3" ; 5 1] : 5'-GCAGTAGGTCTGATCGTGTCT
G-3' ) 5 GAPDH ( 1E [f] : 5'-ATGGGGAAGGTGAAG
GTCGG-3" 5 FZ [ : 5'-GACGGTGCCATGGAATTT
GC-3" ) ; PDGFB ( iE [} : 5'-CTCGATCCGCTCCTT
TGATGA-3" ; 2 1] : 5" -CGTTGGTGCGGTCTATGAG-
37 )5 Bl M R £F 4E 4 it A= 4K AL 7 (basic fibroblast
growth factor, BFGF) (IE [1] : 5'-AGTGTGTGCTAAC
CGTTACCT-3" ; /& [l : 5'-ACTGCCCAGTTCG
TTTCAGTG-3" ) ; & J¢ 4 K H  (epidermal growth
factor, EGF) (1E[f] : 5'-TGTCCACGCAATGTGTCTG
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AA-3" 5 J I+ 5" -CATTATCGGGTGAGGAACAACC-
3" ); VEGFA (1E [ : 5'-AGGGCAGAATCATCAC-
GAAGT-3" ; JZ [i] : 5'-AGGGTCTCGATTGGATGGC
A-37),

1.11 FERMEZSBERE 6 fFLARAEFLIN 150 pL ¥
buffer A 2L , A0 L& N , BB 10 min ] 200 pLAE
K82 5 U, 3 30 min, B 200 pL 248N 11 pL
buffer B, I8 HERI 2R 5 s, VK 55 1 min, 18 HER
FIPRY S 5,4 “CESL> 10 min, W b 75 ¥, BP R B0 R
PLUE F buffer A 200 pL PB4 1K, 4 CE O, 57 LI
W o M ULTE F 0 buffer C (5 buffer A B H 5] K 1:
2), 7K |30 min, BIE S 29K, B 258, FRK4 °C
B B VEW, B A

1.12 Western blot R4 BHE A G, H & & A
T T TR I3 741 90 5 9 1 NPAO 4 ik i i 45 , BEAR
il SDS-PAGE J5 #5915, 56 % 3 PVDF Jist |, BH Wt
Ak PS¢ BE L B AE 4 "C PR 5 B 5 PRMTS . JAK2 . p-
JAK2, STAT3, p-STAT3, VEGFA . GAPDH , Histone
H3 X AR — P & 2, Bl e, 5 i 2o 4k
W) i (horseradish peroxidase, HRP)#5ic B9 4t (#i
FELLA) 1:5 000) W5 2 h, 5 ECLARFIAG I
1.13 ELISA JH ELISA {50 & 175256, 4% 44
WAV 46 B 12 2P AR X % 14 85 97 55 (CM-shNC,
CM-PRMT5#1, CM-PRMT5#2) H i) VEGFA & 4 %
JEVEAT TR 38 3 S LR SR EUER A 450 nm P K
EWGE (absorbance , Auso) o

1.14 % % 4 4 {£ % (immunohistochemistry,
THC) i 41 23 4% 22 5 W s [ 52 I b A7 A
AL, A G YR 4 i SR A YD R, YR 2o i s |
BoK Pl E mE e R EE4 CTF 540
PRMTS HUARRE I — 5, I H BLRHE i F AR i 4
ALY (horseradish peroxidase , HRP) Fric Y55 4T
g R, B 5 H — & 3L B 28 B (diaminobenzidine,
DAB) i (38 HEA T €6 SO0, B 2 PO S A R
L THC AR FRMEEG . A 250 F & i BEEE Il
SR RUE ¥R ST PEAG G g S o ik KT 3 i 5
FEVEAY 5 H B PE o> A SR T AT Y, e P e (b
B> (1:<10%32:>10%~50%3 3 : >50%~75% 3 4 : >
75%. YL iR FEPE o0 (0: oYL i 1: 5552 th 485 3:
W) 0~34r WKL 450D BRI

1.15 ZEitF4aE Sty w2 TR
/3 YK ., fdi FH IBM SPSS Statistics 27 2 A% #1 Graph-
Pad Prism 9. SEAFHEAT G240 8. WAL EE = 1]

() LR ST A AS e K 36 . 2220 22 [] AR T
K % )5 2273 Bt (one-way ANOVA ) , J5 22 55 P i} 30—
2% H] Dunnett 1253647 5296 2H 5 068 REZH B9 PR U2
J5ZEANFEE I R ] Dunnett’s T3 3. P<0. 05 N5
At E Lo

2 #R

2.1 PRMTSZEZCRCHERIZEMTARMG

GEO 2~ H B 3 50 17k , CRC 4141 h PRMTS 1Y
SR OKOF B3 8 T IE R 441 (34 P<0.001) , UL 1A
1A, 1B. PRMTS & 3 ik ) CRC 9 A, &4 A7
(overall survival,, OS) Fl1JCHE 2L 47 B (disease free sur-
vival, DFS)#B Fb % %, PRMTS 15 2535 F CRC R E 1Y
WEWRA (¥ P<0.01), WLE 1C. 1D, 105 XA
X CRC 44V 55 1E H AL 8L 0 G Ak /T i
PRMTS & 1A Il Je8 20 i P 2% 25 0 B I 38 v T 4Rl
IEH AL P<0.01) , WENE AF &1, Git5diE
7R, PRMTS 7E i 21 23 v i) v 238 5 Mo B AR =5
em FHEAR BE AR I R 43 A 2 i CTIL/IV 38 ) DA i
96 V= I VA B AN A AN R BRLREAIE A G (P<0. 05)
W2,

x1 BEEFSHLPRMTSRIZZEZR
Tab.1 Differential expression of PRMTS in tumor

and paracancerous tissues

Expression of PRMT5
Percentage of high PRMT5

Variable  Count

Low High expression (%)
Tumor 105 21 84 80.0
Normal 105 79 26 24.8

OR (95%CI)=12. 15 (6. 32-23. 34) ; y*=64.22, df=1, P<0. 001.

2.2 PRMTSZECRCHEEHRERIE, MERE
X PRMTS 23 AR Western blot £ Il i 52
PRMTS5 7 RKO,SW480.SW48 . LoVo % 4 # CRC 4
it R B H R GA K-/ T FHC. @ m g 45 Rk
— 2 R HAE X 4 FP 40 £ rh 08 B3 EE (1 P<
0.000 1), H i LoVo (F+ 55 2 FHC 19 24 3.5 4% ) il
SW48(Jt = £ FHC B2 2 %) 20 il 2 Bk PRMTS 25
HILRE R B A R . IR 2A, T
3R PRMTS /5 28354 LoVo F1 SW48 4 it & , A5 4H
1 J1 12 9% 5 A F 19 RNA T3 3 AR (shPRMTS #1/4
2),#37 T PRMTS FREt: (IR iy 4By, X1
T g Rk — S, A 4] PRMTS AH X 363k i 4
shNC 4 B EFEAR(H P <0.000 1), VLK 2B,

2.3 PRMT5{E# CRCII B4R 5 CMAM,
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o sokokok o 100
.8 .2
g4l §6 000
g, g &
5 54000 S
wv w wn
=8t = 3
5 52 000 . Low HR=5.689 A o Low HR=8237
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Fig. 1 High expression of PRMTS indicated poor prognosis in colorectal cancer

A,B: PRMTS expression difference in tumor vs adjacent tissues analyzed based on GEO datasets GSE44076 and GSE21815; C: The effects of

PRMTS on OS analyzed based on TCGA colorectal adenocarcinoma; D: The effects of PRMTS on DFS analyzed based on GSE92921; E: Comparison of

PRMTS protein expression levels in tumor vs adjacent tissues; F: THC staining of PRMTS5 in colorectal cancer and adjacent tissues; ~ P<0.001, " P<

0.000 1 vs Normal tissue.
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Fig. 2 Expression of PRMTS5 in CRC cell lines and establishment of stable cell lines with PRMTS5 knockdown

A: Western blot analysis of PRMTS protein in 5 colorectal adenocarcinoma cell lines and FHC cells; B: Western blot analysis of PRMTS protein in
SW48 and LoVo cells after silencing with shNC or shPRMTS5#1/#2; ~*P<0. 000 1 »s FHC group; *P<0. 000 1 vs shNC group.
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F2 PRMT5RiZSIERFERHFEX R
Tab.2 Correlation between PRMTS5 expression and

clinicopathological characteristics

Expression of

Variable Count PRMTS r P value
Low High  value
(n=21)  (n=84)
Gender 0.038 0.845
Male 48 10 38
Female 57 11 46
Age (years) 0.155 0.695
<60 46 10 36
=60 59 11 48
Tumor site 0.087 0.770
Colon 47 10 37
Rectum 58 11 47
Maximum tumor
diameter (cm) 4.203  0.041
<5 54 15 39
=5 51 6 45
Cancer
differentiation S0 0.003
Well 7 4 3
Moderately 84 17 67
Poorly 14 0 14
Depth of invasion 16. 172 <0.001
T1 5 2 3
T2 33 14 19
T3 35 4 31
T4 32 1 31
Lymph node 3.015 0.084
metastases
Negative 68 17 51
Positive 37 4 33
TNM stage 13.747 <0.001
I 28 14 14
Il 37 3 34
I 31 4 27
v 9 0 9

FH shPRMTS J8& 4% LoVo 4 il i) CM %% 3% ) HUVECs
BB RE TR (38 P<0. 05) . WLIEI3A. £ shPRMTS
AT LoVo 4 IS U5 (1) CM B 75 5 , HUVECs 1) 44
it JE 4 & A= GL/MSUIBE A , PRMITS 18425 P Bz 40 it ) 39
PRI TP BRI 5 . ULKI 3B, £ shPRMTS Ab
FHAY LoVo 41 K JE ) CM 5 5 , HUVECs T 5
B I B A (¥ P<0.01) . WL 3C. £t CM Ab B
J&i , HUVECs [ Il 48 A B 25 F4 JE i A BH I A2 FH. (35 P
<0.01), ULEI3D,

2.4 VEGFA 2PRMT5 N SMME 4R HER
F T GSE21510 8541 GSE 18105 845424317,
GSEA &%/ T .78 “HALLMARK_ANGIOGENESIS”
(LA A JERAE ) 3 3% 7E PRMTS 185 #63K CRC BEAS [
GSEA 25 3 L5 3 1 35 19 & 22175 5 (34 P<0. 001) .
LE4A . PRMTS AR £s 4 VEGFA B9 mRNA %% 5%
IR 143 WK F- . qRT-PCR 45 5 @R, # il PRMTS
J5i B AKX VEGFA 1) mRNA ¥4 5% 7K 5F (P<0.01) |, 1
PDGFB.EGF .BFGF ) mRNA %3k 7K - & Ui B i 75
o WK 4B, Western blot 734 i 7~ , PRMTS il {5
3 LoVo 40 L N 9 VEGFA & /K F T M. WA
4C. ELISA Kl % PR, 5 %F FERALAH L, PRMTS G ik
ZH (shPRMTS#1 #1 shPRMTS#2) fi 40 it CM
VEGFA ¥ i 34 1 2 R#R (P<0. 01) . JLET4D,

2.5 PRMTS5 {2 # CRC # STAT3 5 S8 BB
& GSEAZrHr22HA PRMTS Vo458 (1956 S LA A AE i A
IL6-JAK-STAT3 {5 5 i % b & & £ (¥ P<
0.001), VLI SA, Western blot % il i 7/~ , PRMTS
IG5, STAT3 5 12 1k 7K °F (p-STAT3) i 2 F# A,
VEGFA £ Rk AR Jk /D, (HE STAT3  JAK2 J%
JAK2 B2 b K (p-JAK2) A & B A . ULIA
5B LT M A% 43 B8 S G UE 55, PRMTS 8% mi fIK U5
STAT3 7E 40 M A% N 19 43 A1 9820, PRMTS 28 H 38005
JAK2/STAT3 BEFR ALK S, 9K 5l STAT3 #4412 31| 4
LA - 34 i L A SR & M DN AR E T U A 3 [
VEGFA [ %1k, fie &A% iF CRC B9 I & A= il . L
5C,

3 itig

PRMTS 75 2 Fft 1k e 2 J88 o A 454 1, i
TUBROC I8 B PR, FE E g8 #E '€ o Yang et al™®
% B PRMTS5 F1 zeste [A] Y 4 2 34 5% - (enhancer of
Zeste homolog 2, EZH2) AHE 1E H , F ULTT 2K 41 e J&]
HA A M S 4 ) 77 2B (eyelin dependent ki-
nase inhibitor 2B, CDKN2B) , fi¢ #f CRC HUH{FH ; Li et
al”' By TAEMI G 7% PRMTS S50 R 41552 G54 7
(minichromosome maintenance complex component 7,
MCM7)AHELAE T, 955 40 10 Jes 400 2 A oA 2 ek g 1)
AR FNEE R 5 X St 5% [ B PRMTS {2 i#F CRC g A=
A 13 AL . AR B B 9E 8 75 PRMTS 76
I Jed SO B T A AE 2 Y IR DI BE , Meng et al "' &
L PRMTS i it AlkB [F] #5149 5 (AlkB homolog 5, AL-
KBHS5) /v % B N6-H 3L it # (N6-methyladenosine,
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5 shNC shPRMT5#1
G,/G,=65.69% G,/G,=50.01%
360 S=19.57% 2804 S=20.94%
A G,/M=14.74% G,/M=29.05%
08T et ShNC 52103
= shPRMT5#1 E 1401
0.6  megipeen SAPRMTS#2 707
[ o 0
Z 04t S0 100 150 200 50 100 150 200
< Channels (PE-A-PE-A) Channels (PE-A-PE-A)
hPRMT5#2
s S 150 (266,
02r G/G=5384% = =M
2807 $=16.28% g "
G/M=29.89% < 100
0 L L L 1 5 210 °
0 24 48 7 2 %
Time (h) 2 1407 £ Sor
Q
704 5
= 0
050 100 150 200
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¢ 2501 ——1shNC
shNC shPRMT5#1 shPRMT5#2 B —1shPRMT5#1
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2
3 150 F
2 o sk
g
2100k
0
= 5ol
0
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=] ——1shPRMT5#1
o
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o ) _ 5201
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E3 PRMTS {2 i & B I 8 M & A AL
Fig. 3 PRMTS5 promoted angiogenesis in CRC
A: CCK-8 assay was used to detect the proliferation of HUVECs cultured with CM from LoVo cells; B: Flow cytometry was used to detect the cell

cycle distribution of HUVECs incubated with CM from LoVo cells; C: Transwell assay was used to detect the migration ability of HUVECs treated with

CM from LoVo cells; D: Tube formation assay was used to detect the tube formation ability of HUVECs treated with CM from LoVo cells; "P<0. 05, P<

0. 01 vs shNC group.

m6A) & ifi $2 @& 43 4k # 276 (CD276 molecule,
CD276) F ik e 2 G BE R 5 Qu et al ' UESE PRMTS
T o A BR A T AR S BT B AR K 7 LB 11 (solute
carrier family 7 member 11, SLC7A11) 2R3 5 55 fb. 7
WARBURN o TEIRIT 5% 4L T7 1) , Abumustafa et al'™
UESZHE ] PRMTS BEAS 4% Dickkopf WNT {5 53 i
41 77 1 (Dickkopf WNT signaling pathway inhibitor

1, DKK1) 381k y7 |, i 4 PRMTS 410 il 551 A9 156 PR 5%
PEFRAE TS50 SR . I A AT, Ye et al P HIE
S PRMTS 7E AR 480175 S 0 I A8 B ke DG B H o
AW 5 AE 45 5 W i L e B, PRMITS 3 i 800
JAK2/STAT3 i R AL 90k , 9K 8h STAT3 A% 5% o7, 4 1fif
Bk R VEGFA 3K 33 2 XoF e 1 A5 A A a1 4 )
KRN T
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Fig. 4 VEGFA was an essential factor for PRMT5-mediated angiogenesis in CRC
A: GSEA enrichment analysis of PRMTS high and low expression groups in GEO datasets GSE21510 and GSE18105; B: qRT-PCR was used to de-
tect the mRNA expression of PDGFB, BFGF, EGF and VEGFA in LoVo cells; C: Western blot analysis of PRMTS protein in lysates from the above

LoVo cells; D: ELISA was used to detect the concentration of VEGFA in the CM of the above LoVo cells;
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Fig. 5 PRMTS5 promoted activation of the STAT3 signaling pathway in CRC
A: GSEA enrichment analysis of PRMTS5 high and low expression groups in GEO datasets GSE39582 and GSE52060 (associated with IL6/JAK/
STAT3 signaling pathway) ; B: Western blot analysis of protein expression levels of p-JAK2, JAK2, p-STAT3, STAT3 and VEGFA in LoVo cells after

PRMTS knockdown; C: Western blot analysis of protein distribution of PRMT5 and STAT3 in cytoplasmic and nuclear fractions of LoVo cells.
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PRMTS promotes angiogenesis in colorectal cancer via the
JAK2/STAT3 signaling pathway

Zhang Wen"?, Geng Yongyong’, Tu Xijiang*, Yao Qianhui'*, Guo Wenlong"?, Yao Bogang'*, Sun Xuling'
('Department of Gastrointestinal Surgery, The First Affiliated Hospital of Shihezi University, Shihezi 832008
*Medical College of Shihezi University , Shihezi  832002; *Department of General Surgery, General Hospital
of Tumxuk City, Third Division, Xinjiang Production and Construction Corps, Tumxuk 844000;
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and Construction Corps, Baiyang 831399)

Abstract Objective To investigate the effect of protein arginine methyltransferase 5 (PRMT5) on the angiogen-
esis of colorectal cancer (CRC) through the Janus kinase 2/signal transducer and activator of transcription 3 (JAK2/
STAT3) signaling pathway. Methods The expression and prognostic value of PRMT5 in CRC tissues were ana-
lyzed based on the cancer genome atlas (TCGA) and gene expression omnibus (GEO) databases. A total of 105
pairs of cancer tissues and matched adjacent non-tumor tissues were collected from CRC patients, and PRMTS ex-
pression was detected by immunohistochemistry (IHC) ; Western blot was used to detect the PRMT5 protein level
in normal colonic epithelial cells (FHC) and CRC cell lines (including RKO, SW480). SW48 and LoVo cells
were divided into negative control (NC) group and PRMT5 knockdown interference group. After the stable knock-
down cell models were successfully constructed, the effects of conditioned medium on the proliferation, cell cycle,
migration and tube formation abilities of human umbilical vein endothelial cells (HUVECs) were detected ; the cor-
relation between PRMTS5 and vascular endothelial growth factor A (VEGFA ) was analyzed by real-time quantitative
polymerase chain reaction (RT-qPCR) and enzyme-linked immunosorbent assay (ELISA). Gene set enrichment
analysis (GSEA) and cytoplasm-nucleus separation assay were performed to verify the regulatory pathway. Re-
sults  PRMTS was highly expressed in CRC tissues and cell lines, which was significantly correlated with poor
prognosis and pathological characteristics of patients (all P<0.05) ; PRMT5 knockdown could significantly inhibit
the angiogenesis-related abilities of HUVECs (all P<0.05) and down-regulate the expression of VEGFA (all P<
0.01). GSEA results indicated that PRMT5 expression was significantly associated with the activation of JAK2/
STATS3 signaling pathway (all P<0.001). PRMT5 knockdown could inhibit the activation of JAK2/STAT3, the
nuclear translocation of STAT3 and the protein level of phosphorylated STAT3 (p-STAT3) in the nucleus, thus in-
hibiting the expression of VEGFA. Conclusion PRMTS is highly expressed in CRC tissues and indicates poor
prognosis of patients. It promotes the nuclear translocation and transcriptional activity of STAT3 by activating the
JAK2/STATS3 pathway and drives the expression of VEGFA to promote tumor angiogenesis.

Key words colorectal cancer; PRMTS; VEGFA; JAK2/STATS3 signaling pathway; angiogenesis; tumor progno-
sis
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