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BE BN FARMEERTIRERE 5 (PRMTS) i Janus il 2/15 54 5 M%)
W 3 (JAK2/STAT) {55 i@ &5 Bk (CRC) MRS . Fik 4Gt
HZHEEE (TCGA) « FEHNRIXLEAEHEFE (GEO) 4347 PRMT5 £ CRC 41 R IE & T
JEAE, UEE 105 B CRC H 3 Je 4L 4L e 55 4R AR, s UK (IHC) Al PRMTS
Fik; Western blot &l IE % 45 F 240 (FHC) J2 CRC Ziii & (RKO. SW480 %) i
PRMT5 & (/K F. K SWA48. LoVo 4ifi 4>y NC 41, PRMTS T4, M A e mRisal s,
HR L 2% 15 3 R0 A bk 9 B2 40 (HUVECS) H5E . JE . TA% K8 J W i S 5
SR SO e R AR Y. (RT-gPCR) + B G 2  FHAEG (ELISA) %5438 PRMTS
S AR AEKE T A (VEGFA) KR, ZE5HMEEEM T (GSEA) &5 M X
Oy B SEIG IR VA . S5 PRMTS 7£ CRC A4 KA A F mEiEs, SBESRE &
T3 FRARFAIEAH 52 (5] P<0.05) ; PRMTS Rt i T S 25 40 i1) HUVECS I AE B 5% g 7 (1) P<0.05),
T VEGFA %Kik (¥ P<0.01) . GSEA i/~ PRMT5 5 JAK2/STAT3 g HIHAHK (1
P<0.001) , PRMTS RfEA ] JAK2/STAT3 ififh. STAT3 MHGAL K kR ik STAT3
(p-STAT3) 7KF, 4] VEGFA ik, &5 PRMTS 7£ CRC H &Ik HAR A R TG,
IS EOE JAK2ISTAT3 Sl B2t STAT3 W60 S ki 1, 3R 5l VEGFA s LU i Jed 1t
B
KEE SERE; PRMTS; VEGFA; JAK2/STAT3 (5 Sililg; M4k, MR
HEGRS R735.3+4
CERFRERS A

PRMTS5 promotes angiogenesis in colorectal cancer via the JAK2/STAT3
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signaling pathway
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Abstract Objective To investigate the effect of protein arginine methyltransferase 5 (PRMTS5) on
the angiogenesis 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 analyzed based on The Cancer Genome Atlas
(TCGA) and Gene Expression Omnibus (GEQO) databases. A total of 105 pairs of cancer tissues
and matched adjacent non-tumor tissues were collected from CRC patients, and PRMT5
expression was detected by immunohistochemistry (IHC); Western blot was used to detect the
PRMTS5 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 knockdown 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
correlation between PRMTS5 and vascular endothelial growth factor A (VEGFA) was analyzed by
real-time quantitative polymerase chain reaction (RT-gPCR) and enzyme-linked immunosorbent
assay (ELISA). Gene set enrichment analysis (GSEA) and cytoplasm-nucleus separation assay
were performed to verify the regulatory pathway. Results PRMT5 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/STAT3 signaling pathway (all P < 0.001). PRMT5



knockdown could inhibit the activation of JAK2/STATS3, the nuclear translocation of STAT3 and
the protein level of phosphorylated STAT3 (p-STAT3) in the nucleus, thus inhibiting the
expression of VEGFA. Conclusion PRMT5 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/STAT3 pathway and drives the expression of VEGFA to promote tumor
angiogenesis.
Key words Colorectal Cancer; PRMT5; VEGFA; JAK2/STAT3 Signaling Pathway;
Angiogenesis; Tumor Prognosis
Fund programs National Natural Science Foundation of China (No. 82260521); Project of
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FOUNDATION (No. KC2023-JX-0186-FQ037); Bingtuan Science and Technology Guiding
Program (No. 2025ZD038); The "Cohort Study" Construction Project of the First Affiliated
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45 E ¥ (colorectal cancer, CRC) & Bl f i Wi TLRJAE R 2 —, 2022 FEHHT R
e RE s 9 B e A BV W HE R 28— HUAF PR UEMLIET- % (age-standardized mortality rate,
ASMR) 4y 8.56/10 /3, frf&4= UM, 4ME RO ARG MEF R UIBR MR T i —ibk 25—
¥ 2% (Tumor-Node-Metastasis, TNM) T-III} CRC [k )5, (HIVIIER M E &
P CRC BFHIRAE LI T ARMIG . AL GE i PRI + YDA B+ IR A5 4097 77 %€ (fluorouracil,
oxaliplatin and leucovorin, FOLFOX) 577 & WA A 30% 4 60%!2), 72 fR, #LmiayT 5
BT OB e T B Bl N AR K A BURIRYT (anti-VEGF monoclonal
antibody therapy, anti-VEGF) [¥14%.Cx H 12 BH W I Py iz A= K K7 A (vascular endothelial
growth factor A, VEGFA) /i 114> TB ), A 838 X% ya 77 7= AL i 24 st i 22 7 i1 A
PRHLH A 5 4= 1) BB, 2R FURS 28R S5 54 R 1 5 (protein arginine methyltransferase 5, PRMT5)
R — ol EE ) R R R GCY, R4 e R 0 A A LA oA 5 A% B . 1 0F JE I 43 i CRC
A PRMTS £ I R /R IR, J9f@ o CRC #E A6 T A 24 17 e 40T R %
1 ME 55
1.1 gafas s 59

HHL CRC 4l % RKO. SW480. HCT116. SW48 Fil LoVo, 1E% &5l I R 4l FHC Fl



N Rk B2 4188 Chuman umbilical vein endothelial cells, HUVECs) , 4R K24 &
[F)35% = B 43 = 2 oL i . HCT 116 4H a3 77 T3 10%/i6 4 1fiLi% (fetal bovine serum, FBS)
] McCoy’s SA £5773L;  LoVo. RKO. FHC 47t 10% FBS [¥] DMEM KA K
SW480 1 SW48 A ik 7% T 10% FBS (1) L15 ¥ 775E; HUVECs MI7EF 10% FBS [ 1640
R gRF i 9%  H s —3—E e i AU ( glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
Uik (sc-137179) Wl 4k Janus 4 2(phosphorylated Janus kinase 2, p-JAK2) {14 (sc-21870)
T H X &M AEMHAR AT (L) 5 PRMTS Hiifk (A19533) 1 H 24w AR A IR
2AF (PO 5 VEGFA Fifk (abl316) M E I HAMRAR (Life) 5 (5555 L
SEIOE R 3 (signal transducer and activator of transcription 3, STAT3) ik (#9139) . ffig
{k, STAT3 (phosphorylated STAT3, p-STAT3) (Tyr705) $iifk (#9145) . Janus 3 2 (Janus
kinase 2, JAK2) ifk (#3230) JHFEfEE (L) EWlHAIRAF.
1.2 RARFER S0

5 105 45 B e M Homs 55 1R W 2 NSRS B A SN Bt Ain] -1 R 57 B2 2 B g
BRSO SN AT E (1 P R0 R DA AT AT KRS — BB R P R A R
SIHEHE G5 KJ2022-054-01)
1.3 HERERREHBR

127 # (ShPRMTS AIXFHEAL) Xt SW48 1 LoVo 4Hffidksr/Eds, FFsk 48h, fi
JEMA 2 pg/mL FIVEISFE 2R, B 225 FO B 4IMIAE T, F 42 0 s BE LT B o Fase 40, %%
IS Fr i o 7l N ShPRMT5#1:
CCGGCCCATCCTCTTCCCTATTAAGCTCGAGCTTAATAGGGAAGAGGATGGGTTTTTG;
ShPRMT5#2:GTACCGGCCCATCAGAGAGGAGCATTTCCTCGAGGAAATGCTCCTCTCTG
ATGGGTTTTTTG,
1.4 $l&FMH5E (conditioned medium, CM)

LoVo Fa g g A 5x10° AN/ mL B EEHERPLE 6 FLAREL, ZfBE 5, I PBS VA
LIRVLE, O TG SRR SRS R, Bk FBS (52N, 24 h J5 1000 r/min &
O 5 min, HCETEREDIRAF L MG CM. 435l ksrid A CM-shNC. CM-PRMT5#1 .
CM-PRMT5#2, {RA7T-80C VKA L, HEAT ML A UM DG I s TR i sie B, LA 2% VEGFA [

Rl EGC S 25 I B0 5%  Cenzyme linked immunosorbent assay, ELISA) il .



15 EWfEREST

MIEAEFE K 4L 3% (The Cancer Genome Atlas, TCGA) SR HIALZGHIEE (Gene
Expression Omnibus, GEO) 2t £ ¥ 2 i ik A [F 54 48, H R i 5 1 RStudio “F & 0t B
BERILERSEZENIER, BEE{EH Graphpad Prism9.5. Origin 2024 25444347 ¥z 7] 41
k., T PRMTS HERIAKF AT IR 42 = 22 70 (Gene Set Enrichment Analysis, GSEA)
FAIAI TR GSEA_4.4.0 3R A58
1.6 4HH 35 S

2 LA 2 000 AN/FLIA B FEAENAE 96 FLAE, 24, 48. 72h J5, I CCK-8 iWljfl& ( Lifg
B RAGED HATHE, BIRFS: 1 h, HREUREI A E 450 nm P AL IO

(absorbance, A) .
1.7 AR A

¥4 LoVo Fease 4 bk F B 5, 1000 r/min R34 25,00 5 min 35 135, i 80%[#4
CEEE 4 T [EEER, PBS ¥eiF)5, 1000 r/imin R0 5 min PeikIF3E % LGS,
N 200 pl 45422 (Binding buffer) . 5 pl B4L A IE (propidium iodide, PI) A1 5 pl 4% 4
IRl (RNase) , Fo7rMKATIRS], 7RI TG E 30 min, 2 H 40 A 7 Hr4i
I JE S ) A EE A
1.8 Transwell XEF% 5246

i) 24 FLARF_EE NN 250 pl JE MG EE 7R 5 (40 10*40 ), R Z I 600 pL 7% 10% FBS
(s IRtk HRAEREIRAE (37 T, 5% COp) Hil#e 24 h, ZJSEIE A, F45 Mg,
FEG - R NI B AN i
1.9 RSME T RLSE T

% HUVECs 57 10%FBS f{] DMEM 553538 & 78 AN a0 40 & i i 21
96 FLIR IR B, N CO. £5 774085 7% 4 he IRIVERG MM A BB, REICRHdE .
1.10 LR ER PCR (real-time quantitative PCR, gRT-PCR)

8 H TRIzol i71 (3£ [H Invitrogen 2 7)) $2HUE RNA, il ABI7300 %4t (3£[H Applied
Biosystems 4] ) 454 SYBR Green PCR Master Mix (K% Takara A &) #& H brJE K 1
MRNA, HEEF 115KV GAPDH E:FIFRiEL, @it 224T Jiykit B . @ & R A ik
KPS PF BB R : PRMTS CiEfl: 5- CTGTCTTCCATCCGCGTTTCA-3';s X Jfl: 5'-

GCAGTAGGTCTGATCGTGTCTG-3' ) ; GAPDH ( ik ff1]



5-ATGGGGAAGGTGAAGGTCGG-3"; % [f: 5-GACGGTGCCATGGAATTTGC-3) ; PDGFB
(IE[f]: 5'-CTCGATCCGCTCCTTTGATGA-3'; x[f: 5-CGTTGGTGCGGTCTATGAG-3") ;
Bl PE R 2T 4k 48 M 4= K 7 ( basic fibroblast growth factor, BFGF )  ( IE [A] :
5-AGTGTGTGCTAACCGTTACCT-3"; JxIa: 5-ACTGCCCAGTTCGTTTCAGTG-3") ;
R K A7 (epidermal growth factor, EGF) (IE[f]: 5-TGTCCACGCAATGTGTCTGAA-3';
& 1 : 5-CATTATCGGGTGAGGAACAACC-3' ) ; VEGFA ( IE [
5-AGGGCAGAATCATCACGAAGT-3'; %[l 5-~AGGGTCTCGATTGGATGGCA-3")

111 FER A o) B e

6 FLAR &FFLAN 150 uL (1) buffer A Zf#, 4HHE| Tk, &ERE 10 min 4] 200 pL #SkH0k 5
Y, 3£ 30 min, 4F 200 uL ZLAEWN 11 uL buffer B, WiERIZI4E 55, K L#E 1 min, %
JERIZRY 55, 4 °CEL 10 min, W BJFW, BIJ9MIBT. UiiE A buffer A 200 pL ¥l 1 4%,
4 °CE Ly, FF LIEW. FPLHEF N buffer C (5 Buffer A BIELBIN 1:2) , ¥K_E 30 min, 3
AR 2 UK, BRIK 2 %0, FFK4°CE.0, M RIEW, RUMMIZ.

1.12 Western blot

KELMEAK, HEEORLBEREIETES2M) NP4 ZEARIH %, FEAmET
SDS-PAGE 759270 5, ¥4 3 PVDF I L, [T AL B 58 5, IRAE 4 T M85 B 5 PRMT5.JAK2,
p-JAK2. STAT3. p-STAT3. VEGFA. GAPDH. Histone H3 i #ibr—Piiit & il i, B,
JiE 5 AR I EA B Chorseradish peroxidase, HRP) #Fric i) —#i (Fketufsl 1:5000) & 2
h, #Ja F ECL Ik .

1.13 FEERA R MHAK: (ELISA)

FI ELISA IR AIGHEAT S50, P 4% BV E SR B I HRAE, X &5 9738 (CM-shNC,
CM-PRMT5#1, CM-PRMT5#2) Hff] VEGFA & EAKEHHT TR, @i el st ae e
450 nm AKMEBIGE (Asso) o
1.14 HBEHLNKE (immunohistochemistry, IHC)

IR 4% 2% T RS e AT A 3, A BRI R 4 um R A, MRS
I K. PUEEERE AR, RIETE 4 T F 5P PRMTS ik —w, WHRR,
FE G B 221k ¥ Chorseradish peroxidase, HRP) FRicHI%E —HiikiE s, FhJEH %
BB (diaminobenzidine, DAB) W iRFIEATH (IR B, B4 BB R4 IHC

AR IE BB o S 44 256 = = PR BRI R FH OUE VRSO Pt Gt 4 SR o RAK /KT I8 I 5



FEVFor S HEIVE S MR EAT T, b R LB TE s (1: <10%: 2: >10%~50%; 3:
>50%~75%; 4: >75%. HLsmpBEIEsy (0: JoHeth: 1. §9: 2. 4% 3: 58) . 0~3 70N
Kk, 473U ENERE.
1.15 Gith#EAHE

BT S i s A 3 AT 7 &/ 3 Yk, ] IBM SPSS Statistics 27 {41 GraphPad
Prism 9.5 B HEAT Git 2 53T o AL A50HE 2 18] 1 BUARCR FH AR SR AR ¢ A5G . 22 4 2 A EL R
R 7 22 081 (one-way ANOVA) , 7 Z= 55 PRI it — 25 R ] Dunnett 2347 5256 4H 5 %)
WA PRI LA, 77 ZE A5 SR Dunnett’s T3 3. P<0.05 AZE7A Giit 2 & Lo
2 4R
2.1 PRMT5 7 CRC ' &E&EZ HHAA RFE

GEO AJLHdis FE%d B, CRC U4 PRMTSF (/K RE R TIEW AL (35
P<0.001) , UK 1A, 1B. PRMT5 Mk CRC Wi N, 44 Coverall survival, OS)
FTCHAEAF ] (disease free survival, DFS) #LLEAE, PRMTS mRiA M CRC &3 1H % il
JEAH R (3 P<0.01) , WKl 1C. 1D. 105 XA CRC ZH 4R 55 1E & 244 i) Sy 4 Ak 43
iR, PRMTS A [ 7E g 240 i py 2 5 B 2 v 140 IR 441 (34 P<0.01) , WLIE 1E.
1F. £ 1. Git4dRE ©on, PRMTS 7808 21 23 b ) i 20 5 R AR>S em 7 E R BERUIR
R B . CININ 3> LR e 2 T P85 384 I 5 S RO BRFIEAE DG (P<0.05) , L3k 2.

1 EE5EZHLA PRMTS RixER

Tab.1 Differential expression of PRMT5 in tumor and paracancerous tissues

Expression of PRMT5
Variable  Count

Low High Percentage of high PRMT5 expression (%)
Tumor 105 21 84 80.0
Normal 105 79 26 24.8

7E: OR (95%Cl)=12.15 (6.32-23.34); z°=64.22, df=1, P<0.001.
R 2 PRMTS5 Rik 5 A% BRFER R

Tab.2 Correlation between PRMTS5 Expression and Clinicopathological Characteristics

Expression of PRMT5
Variable Count x2value P value
Low (n=21) High (n=84)

Gender 0.038 0.845



Male
Female
Age (years)
<60
>60
Tumor site
Colon
Rectum
Maximum tumor diameter (cm)
<5
>5
Cancer differentiation
Well
Moderately
Poorly
Depth of invasion
T1
T2
T3
T4
Lymph node metastases
Negative
Positive

TNM stage

I
I

v

48

57

46

59

47

58

54

51

84

14

33

35

32

68

37

28

37

31

10

11

10

11

10

11

15

17

14

17

14

38

46

36

48

37

47

39

45

67

14

19

31

31

51

33

14

34

27

0.155

0.087

4.203

8.791

16.172

3.015

13.747

0.695

0.770

0.041

0.003

<0.001

0.084

<0.001




K1 4HEBE PRMTS BRERRMEAR
Fig. 1 High expression of PRMT5 indicated poor prognosis in colorectal cancer
¥: AB: PRMT5 expression difference in tumor vs adjacent tissues analyzed based on GEO
datasets GSE44076 and GSE21815; C:, The effects of PRMT5 on OS analyzed based on TCGA
colorectal adenocarcinoma; D:The effects of PRMT5 on DFS analyzed based on GSE92921; E:

Comparison of PRMT5 protein expression levels in tumor vs adjacent tissues; F: IHC staining of

*kK Fkkk

PRMTS5 in colorectal cancer and adjacent tissues; ~ P<0.001, = P<0.000 1 vs Normal tissue.
2.2 PRMT5 7E CRC il R RRERE, WBRILRE PRMTS MisFH R4 R

Western blot & lliF 52 PRMTS £ RKO. SW480. SW48. LoVo % 4 F CRC 4lifitl & (115
FREKTFET FHC. RG4S Rt — D BnHAX 4 faiRhREEE L (3
P<0.000 1) , M LoVo (FFfE % FHC (%) 3.5 f%) F1 SW48 (FFiE 4 FHC %) 2 f%) i
RILN PRMTS & EARIE BRI MARER. WE 2A. BT 1R PRMTS mRikH
LoVo A1 SWA48 41l &, URAALE SR EN T RNA THEOR (ShPRMTS #1/4#2) , 57
T PRMTS FFEEMEmUR A A MRAR AL . of B B 45 R — PRk, ALFRZH PRMTS AHXS Rk &

5 ShNC 4L E #1E (3 P <0.0001) . JLH 2B.



B 2 PRMT5 7E45 E e i R KRk RARR AR 4 R
Fig. 2 Expression of PRMT5 in CRC cell lines and establishment of stable cell lines with
PRMTS5 knockdown

7E: A: Western blot analysis of PRMTS5 protein in 5 colorectal adenocarcinoma cell lines and FHC
cells; B: Western blot analysis of PRMT5 protein in SW48 and LoVo cells after silencing with
shNC or PRMT5 shRNA (1/2); “"P<0.000 1 vs FHC; #*P<0.000 1 vs shNC.
2.3 PRMT5 {2ik CRC MmE A4 Bk

5 CM AL, fEH shPRMTS & LoVo Al f¥] CM 5577 ) HUVECs R4S RE /I [#MIK (P
#1<0.05) . WK 3A. % shPRMTS 4b#E[¥) LoVo 4HAKIEY CM % & f5, HUVECs 41
J A G2-M HiIEH#T, PRMTS iR4% A K2 240 i i I RE I T 0B e G 5. LI 3B. 4
shPRMTS5 AP LoVo ALK K CM W Ja . HUVECs HIEAZ 49 4] (P $<0.01) .
WK 3C. 21t CM ALF S, HUVECS HIMLE L BRETHITE it W2 L (P $4<0.01) o LIS

3D,



B 3 PRMT5 k4 B 8 I8 A2 B
Fig. 3 PRMTS5 promoted angiogenesis in CRC
7¥: A: CCK-8 assay was used to detect the proliferation of human umbilical vein endothelial cells
(HUVECS) cultured with conditioned medium from LoVo cells; B: Flow cytometry was used to
detect the cell cycle distribution of HUVECSs incubated with conditioned medium from LoVo cells;
C: Transwell assay was used to detect the migration ability of HUVECs treated with conditioned
medium from LoVo cells; D: Tube formation assay was used to detect the tube formation ability of

HUVECs treated with conditioned medium from LoVo cells; "P<0.05, “P<0.01 vs shNC group.

2.4 VEGFA & PRMT5 413 BB A= B fr 06 7% ) B 7
B T GSE21510 %% 4% 45 f1 GSE18105 # 4 4 7 #1 ., GSEA & £ 7 i & R
“HALLMARK ANGIOGENESIS” (L& A URFIE ) Il B8 £ PRMTS =314 CRC FEA GSEA
SE L BRI EEE S (B P<0.010) . LA 4A. PRMTS Ffk 2104 VEGFA ) mRNA
FesR M A 70l /Ko qRT-PCR £5 5L R, #fik PRMTS J5F£R VEGFA ] mRNA ¥ 5K
(P<0.01) , i PDGFB. EGF. BFGF ] mMRNA #iA/K VA W B4k, WK 4B, Western
blot 73 #T .78, PRMTS @ifik- 72 LoVo 4N ) VEGFA S H/KFFifl. W 4C. ELISA
DRI, SxTRRAAMHLL, PRMTS ff4H (shPRMT5#1 fil ShPRMT5#2) [¥14fifiil CM Hi,

VEGFA & 1 . 2 %MK (P<0.01) . WK 4D.



B 4VEGFA & PRMT5 45 B I8 A s i) 6 % B 7
Fig. 4 VEGFA was an essential factor for PRMT5-mediated angiogenesis in CRC
7¥: A: GSEA enrichment analysis of PRMTS5 high and low expression groups in GEO datasets
GSE21510 and GSE18105; B: gRT-PCR was used to detect the mRNA expression of PDGFB,
BFGF, EGF and VEGFA in LoVo cells (ShNC/shPRMT5#1/#2); C: Western blot analysis of
PRMTS5 protein in lysates from the above LoVo cells; D: ELISA was used to detect the
concentration of VEGFA in the conditioned medium of the above LoVo cells; ““P<0.01 vs shNC.
2.5 PRMTS5 {8 CRC 1 STAT3 15 5@ B RIS
GSEA 73#r&H] PRMTS % I e AURHIEIE AE IL6-JAK-STAT3 {5 SIEH % &

(4 P<0.001) . L& 5A . Western blot #:1 .7~ , PRMTS5 i Ji5 » STAT3 W R 1L /K “F-(p-STAT3)
BERK, VEGFA & A RIA AR, {HiE STAT3. JAK2 K& JAK2 B R 1L /KT (p-JAK2)
RRABED . W 5B, A% B SERAIESE, PRMTS #adif )i, STAT3 fEZH A% A
o3 A, PRMTS 28 0T JAK2/STAT3 WAL 0Tk, BKZ) STAT3 #i8 BI4H it - 14 5if
HiLzEyE, AMRZE T LA N VEGFA I3RIE, 421 CRC M 4. ik 5C.



B 5PRMT5 {RHSERE STAT3 55 EBEBE
Fig. 5 PRMT5 promoted activation of the STAT3 signaling pathway in CRC
7¥: A: GSEA enrichment analysis of PRMTS5 high and low expression groups in GEO datasets
GSE39582 and GSE52060 (associated with 1L6/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 PRMT5 knockdown; C: Western blot analysis of protein distribution of PRMT5 and
STAT3 in cytoplasmic and nuclear fractions of LoVo cells (control/PRMT5 shRNA treatment).
3 Wig
PRMTS 7 2 Filb M friig ik e R FEAE A, S OBR DGR P BE PRI, ik P ik g

Yang et al®& Bl PRMTS5 Fil zeste [A]J54) 2 34551 (enhancer of Zeste homolog 2, EZH2) #HH.
YRR, ZRADTER AN A B 25 1 0 14 BB 1) 771) 2B Ceyclin dependent kinase inhibitor 2B,
CDKN2B) , {Zit CRC [##4%4; Li et al®N{) TAENER PRMTS SRk giiF 5651 7

(minichromosome maintenance complex component 7, MCM7) 1 H.AEF, 8715 40 i J& 10072
AR R AR K AN B s IXLSH S B PRMTS 233 CRC s A= RN £% (1) 387 i AL 1 -
ULAE I FU3E 7R PRMTS E R (O 85 vh A7 7E 2 4EBE R T2, Meng et all™V& 31 PRMTS i
it AIKB [FJ5%7 5 (AIKB homolog 5, ALKBH5) 415 N6—H Z£ i1 (N6-methyladenosine,
m6A) &1fiHE E 4L F% 276 (CD276 molecule, CD276) Fiks{EidkfyEki%; Qu et all™[AA
UESE PRMTS Sl ik $ | R A 1T 85 IV R B R K% 7 it 11 (solute carrier family 7 member 11,

SLC7ALL) SR8 i A1k N AR HT RN « FEVRIT #4677 [H), Abumustafa et alP2HIE S8 7] PRMTS



Refg % Dickkopf WNT 1558404157 1 (Dickkopf WNT signaling pathway inhibitor 1,
DKKL) S8k, X7y PRMTS I A PREC AL IR Bt 1 S256 S RF o R LA A2 AT, Ye et
allIF BAESE PRMTS 7EAIR A 5 5 9 05 A8 ple b B2 SRS FH o A FE7E 46 B e AR e i,
PRMTS JHid i JAK2/STAT3 WAL, UKzl STAT3 #xH6fi, HEmie=k L] VEGFA &
1K, IR SR LA A SR 4 D 5% R B KRR A

AT AEYE Bt it S IR A U Giit & RS &, B3 PRMTS 7E CRC
i E VR, 2R CRC AU AETE PRMTS i RIEI S, PRMTS [HRIA /KT 5 iR
VR RIEAR, EREHEARIUE KM XK, 438 OS M DFS 4ifi. N1 &
FAHA PRMTS A% ThRE, ABFFUEESL T PRMTS FsE mdfiif) CRC SHABEAY, @it
ShRNA /5] PRMTS @ik BH 4] CRC UM 385, X PRIy G2-M HiFH . 48
HA T RS BE SRR A L A F RE 70t 52 BB A0, 1200 S8 I R SR IR 19 3 T I0HIE . X
EHE 2 — P R B PRMTS 2 {2 ik CRC B ik e 1) G B A 4% I8

VEGFA i L8 N B 40 i % 1] 0 1 8 N B AR R 7~ 32 4% 1/2 (vascular endothelial
growth factor receptor 1/2, VEGFR1/2) %24k, mHut{edt Py iz A0 it iE & S35, HfAf i i i@
FEPERGERD4, Zheng et all*VE [l 78 Hh 364E PRMTS @t 6% B % S8 7 1o Chypoxia
inducible factor 1 subunit alpha, HIF-1a) /VEGFR/ % H % B (protein kinase B, Akt) 155 %
M A B 5 Abe et all™® & Bl PRMTS 3@t FM STAT3 GREF R4 Re 1k, (Lt R A4
KIF;, @577 STAT3 Wik i IE R IGIE . AW FCUESZ UK PRMT5 J5 VEGFA 7E#: 35l
R AK TR 2 B X445 R EGF. BFGF S A WL & A4 sl K 7 N B3, X
W] PRMTS 7E3 4% CRC ML A Mh i/ B e R . Ll R =R, PRMTS &
THE I VAT JAK2/STATS B A S HAZ e AR T 2% m i

VEGFA E NSRBI AR R 7, HAS = 3B Y e o O AN b g I A8 A B ) 3 22
BKE 77, WEWITII 2B DA K. e SEIHESE HIF-10/VEGF 38 7E HCT15/5— iR 1
WE (5-fluorouracil, 5-FU) i 24k v i 25 V5 Ak, 1T M fs 3 35 0 o) 12 B0 g 00 L i i) i e A

(epithelial-mesenchymal transition, EMT) F3#45% 5-FU J7&k; AT 7L U467~ PRMTS 3Kz 1]

STAT3-VEGFA i £ % S M e #E M £ i, XA ] BE b NI VEGF {5 54% %, JLRIK
AR 5-FU T 2 (178 FE B A

Zr EPTig, PRMTS fE CRC A41bm#Rik, fieidt STAT3 MUmEiRib, %N i e A4
K5 VEGFA f13RiE, (et W e abie, $Rm e RE ), IR LL PRMTS 98 i
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