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W (STAT) F5 M4 Hn (CRC) SEBMEA Y47 i sem, I b B T /8 09 7 R LS .
F¥k: BEHL64 41 CRC B 1 CRC A U 55 IE #4140, {R4MEE IR A CRC HT29., SW620. SW480,
DLD-1. LOVO FI RKO 4l g K% A IF % 45 H i 855 FHC 408, 4250 CRC 41214l 4n b 4 RNA, R
SR e 62 58 PCR (RT-qPCR) B4 CRCALZY | i 9% 10 % A 4UR & Fh 4 H KHSRP mRNA 335
JKAFo B HT29 F SW620 4 Ml 432 sh-NC 41 (TCAH &Pk 09 8% 1 B2 1y 51 43 A 12995 35 kL) Fil sh-KHSRP
(B YL v KHSRP 1295 7% ), SW480 A1 DLD-1 4143 4 oe-NC 41 (JoAH &M 19 4% 1 1R T 91 3 A 12
51 TORL) Al oe-KHSRP 4 (#%5 Y id 3k KHSRP 8% 58 ) . R AR 42Uk (IHC) Y kst
CRC A 4URE 55 154 A 21 KHSRP 2 (&R E L, A 80m &8 (CCK-8) 44520 CRC 41 fifd
HOFE G, Transwell /N2 SE 5 AG I 4520 CRC 41 A9 1 B8 4N i 50 AR 22 A i %k, Western blotting 75 K
M 4 #0 CRC 4 g ' KHSRP, JAK1, # 2 1k JAKL (p-JAK1) . JAK2, #m2 1k JAK2 (p-JAK2) .
STATI1. STAT2., STAT3HMISTATS# 1 FREK T, BB T #8008 52 50 K 0 £ 41/ B 9 T it
MR AR, S8, S5 EW42E, CRC AT KHSRP mRNA %k KFE T (P<<0.05);
5 ONIEH 45 B B FHC 400t %%, CRC 40 # KHSRP mRNA kK F¥FmE (P<<0.05), J&sk
S5 E £ HT 29 Al SW620 4 il #F 17 KHSRP i [, % 4% SW480 il DLD-1 41 g # 47 KHSRP i ik .
Western blotting A, CRC 424N o KHSRP 28 (4 %k & i T 55 I H 418V FHC 4. THC 3
LT, S5 IEW AL, CRC AL KHSRP & H £ kK FEFHE (P<<0.01). RT-qPCR %
K, 5 sh-NC41H#e, sh-KHSRP4 HT29 F1SW 62040l - KHSRP mRNA kK FFEAK (P<<0.01);
5 0e-NC 4 4, oe-KHSRP 41 SW480 Fl DLD-1 4 Jfi h KHSRP mRNA % ik /K F Jh & (P<<0.01),
PR G 5T . CCK-83545 M, 5 sh-NC ALl #, @ik KHSRP 5, sh-KHSRPZ1HT29 fISW620
RIS I PEFEAR (P<<0. 0588 P<<0.01); ‘5 oe-NCAL L%, iF# X KHSRPJG, oe-KHSRP 41 SW480 il
DLD-1 4t ffd 38 5 35 M 7+ 5 (P<<0. 058k P<<0.01). 5 sh-NC4lt#, i KHSRP )5, sh-KHSRP 41
HT 29 F1 SW 620 4Hi it i) i B 40 B AR 22 A0 M B0 /> (P<<0.05); 5 oe-NCALHLE, 3£k KHSRPJ7,
oe-KHSRP 20 SW480 F1 DLD-1 4 Ml (1 3T %% 2 M 5 Fl 4= 22 40 M 8% 2 (P<<0.05) . B KHSRP )7,
oe-KHSRP A/ B AT R B /N T sh-NC 4 (P<<0. 058 P<C0.01); iF#AKHSRPJ5, oe-KHSRP 4
JIN U R AR B K T 0e-NC 4 (P<<0. 058 P<<0.01), 5 sh-NC#H L%, sh-KHSRP 4 CRC 41 i
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Effect of KHSRP on biological behavior of colorectal cancer
cells through activation of JAK/STAT signaling pathway
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(1. Department of Oncology, Huaihe Hospital, Henan University, Kaifeng 475099, China;2. Department
of, School of Nursing and Health, Henan University, Kaifeng 475004, China;3. Department of
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ABSTRACT Objective: To discuss the effect of KH-type splicing regulatory protein (KHSRP) on the
malignant biological behaviors of colorectal cancer (CRC) by activating the Janus kinase (JAK)/signal
transducer and activator of transcription (STAT) signaling pathway, and to clarify its possible mechanism.
Methods: The CRC tissue and adjacent normal tissue from 64 CRC patients were selected. The human
CRC cells (HT29, SW620, SW480, DLD-1, LOVO, and RKO) and normal human colorectal mucosal
FHC cells were cultured in vitro. The total RNA from CRC tissue and cells were extracted, real-time
fluorescence quantitative PCR (RT-qPCR) was used to detect the expression levels of KHSRP in the CRC
tissue, adjacent normal tissue and all kinds of cells. The HT29 and SW620 cells were divided into sh-NC
group (lentiviral plasmid inserted with non-targeting nucleotide sequence) and sh-KHSRP group
(transfected with KHSRP knockdown lentivirus). The SW480 and DI.D-1 cells were divided into oe-NC
group (lentiviral plasmid inserted with non-targeting nucleotide sequence) and oe-KHSRP group
(transfected with KHSRP overexpression lentivirus). Immunohistochemistry (IHC) staing in method was
used to analyze the expressions of KHSRP in CRC tissue and adjacent normal tissue; CCK-8 method was
used to detect the proliferation activities of the CRC cells in various groups; Transwell assay was used to
detect the numbers of migration and invasion cells in various groups; Western blotting method was used to
detect the expression levels of KHSRP, JAKI, phosphorylated JAK1 (p-JAK1) , JAK2, phosphorylated
JAK2(p-JAK2), STATI1, STAT2, STAT3, and STATS proteins in the CRC cells in various groups.
The subcutaneous xenograft tumor models in the nude mice were used to measure the tumor volumes and
weights of the mice in various groups. Results: Compared with adjacent normal tissue, the expression
level of KHSRP in the CRC tissue was increased (P<Z0.05). Compared with FHC cells, the expression
levels of KHSRP in the CRC cells were increased (P<C0.05). Therefore, the HT29 and SW620 cells
were selected for knockdown of KHSRP, while the SW480 and DLD-1 cells were selected for over-
expression of KHSRP. The Western blotting results showed that the expression amounts of KHSRP
protein in the CRC tissue and cells were higher than those in adjacent normal tissue and FHC cells. The
[HC results showed that compared with adjacent normal tissue, the expression level of KHSRP protein in
CRC tissue was increased (P<C0.01). The RT-qPCR results showed that compared with sh-NC group,
the expression levels of KHSRP mRNA in the HT 29 and SW620 cells in sh-KHSRP group were decreased
(P<<0.01) ; compared with 0oe-NC group, the expression levels of KHSRP mRNA in the SW480 and
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DLD-1 cells in 0e-KHSRP group were increased (P<C0.01), indicating successful transfection. The CCK-8
results showed that compared with sh-NC group, the proliferation activities of the HT29 and SW620 cells
in sh-KHSRP group after knockdown of KHSRP were decreased (P<C0.05 or P<C0.01) ; compared with
0e-NC group, the proliferation activities of the SW480 and DLD-1 cells in oe-KHSRP group after over-
expression of KHSRP were increased (P<Z0.05 or P<<0.01). Compared with sh-NC group, the numbers
of migration and invasion cells in the HT29 and SW620 cells in sh-KHSRP group after knockdown of
KHSRP were decreased (P<C0.05) ; compared with oe-NC group, the numbers of migration and invasion
cells in the CRC cells in oe-KHSRP group after over-expression of KHSRP were increased (P<0.05).
After knockdown of KHSRP, the tumor volume and weight in sh-KHSRP group were smaller than those
in sh-NC group (P<C0.05 or P<C0.01) , while the tumor volume andweight in oe-KHSRP group were
larger than those in 0e-NC group after over-expression of KHSRP (P<C0.05 or P<<0.01).
with sh-NC group, the expression levels of JAK1, p-JAK1, and STAT3 proteins in the CRC cells in
sh-KHSRP group were significantly decreased (P<C0.05 or P<C0.01) ;
expression levels of JAK1, p-JAK1, and STAT3 proteins in the CRC cells in oe-KHSRP group were
significantly increased (P<C0.05 or P<C0.01).

proliferation,,

Compared

compared with oe-NC group, the

Conclusion: High expression of KHSRP promotes the
migration, and invasion of the CRC cells and enhances the growth of subcutaneous
xenograft tumors in the mice; its mechanism may be associated with its activation of the JAK1/STATS3
signaling pathway.
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£ 190 J1 il CRC /B2, SET-29 90 J1 il 7 L 4F
CRC WA T IS 1L, mFARUIBR R G A)T,
B TR AL AR, HAET R RM e .
P, PR e 1 i 6 5 5l Rt i 9 7 2B W A i

I B LA AE B 23 AL, 4 CRC R i) 9697 &
KEE, KH R P)45 &E [ (KH-type splicing
regulatory protein, KHSRP) Jj&—# £ I B8 ¥ iR 45
SEA, EMRERTPEE SN, HREKF K
e SRy ol QRS R R e S S R S (R PS
BT Janus WOEE/ME SR S 9 R SR OIS T
(Janus kinase/signal transducer and activator of
transcription, JAK/STAT) 155 i & — Fh 5 i
F O S RO OL] TR AR I AR R e
A RBP4, {0 KHSRP-JAK/

STAT 15 S %l £ CRC & %5 19 ELAARAE I HLHI i A
AR . AR SCAE 3 0 W SE 50 97 20 B0 UE T KHSRP Fl

JAK/STAT 15 5 18 i 78 CRC 40 j b /Y 2 15 K F
FE LA I, ﬁmﬁﬁﬁKHSRPXiLRLJ_%E@*f
W, DL K% KHSRP J& & i i 7 15 JAK/STAT {5 %5

S AR S CRC &, AT R CRC 43 #1 w)
IRIT R AR

A 5E 2 B 2017 4F 1 H —2018 4% 12 A 7E 3 g K
ST IR BE A2 1 64 1) CRC B34 19 CRC 41 4 )2 H:
Faos IEW S bRAS . BEMASRME: O AZ R
20 CRC; QAT HRIAHEVIBRARIRIY, A%
R R BIE 5k . HEBRARHE . O ST TR
AT S BT R s O AR SRR g B A
A R s s DI PR BB RS SN 4 AR
28] R T B B A B 2R D A E (A8 B v
5. HUSOMZ2023-348), fifi 25 & & &M
FMES. NEWSEBERFHC 400 (7 3% WS

W s FJlD), A CRC HT29. SW620. SW480.
DLD-1. LOVO M RKO 4 it (I i T A7) .

36 H SPF % BALB/c MEPMERREL, 4~6 %, (A5
16~22 g, WAL el R LA R, 4R35 T j K2
BEAEBe [Sh i IF T IES . SYXK (%) 2016-
0006 ], 5 5o 3% 418 52 95 2l ) (1 11 7Y 3R S ]
TRIzoliXF] . 41 i+ %077 & 8 (cell counting
kit-8, CCK-8) il # & M 1000 % f W & ¥
(polyvinylidene fluoride, PVDF) JEE A 3£ E Sigma
Aldrich 28 @, HiScript® II 1 %% 5 fg il 5 & . 3
Y R S Mk Y Rk vk B PCR A MR 0] & L Al
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PE g Ul W 4 T
assay buffer, RIPA) 22 v ¥ 15 4 1L 7 ( fatal
bovine serun, FBS) I HIt W &K £ A A, BCA
mE R e N & WA R A ME S A
Transwell /N % I H 3¢ B Corning Incorporated 23 &,
P R W B B AR, L SE R — PR
ZH (1:2000) W AMEEYRE (L) BH
FBRAH .

1.2 @mpiEi #xkfsm ANIERY AW
FHC A1 CRC HT29, SW620, SW480, DLD-1,
LOVO J& RKO 4l ffd 7€ & 100 U-mL ™' % % &+
0.1g L "$#&HE+10% FBSHI R R f 53, If
BT 37°C. 5% CO, M MmALIE T8 1 o M0 3R Uy
KHSRP 2K J5 91 3% 11455 5 i B Fn ik 323K 19 RNA
IR I = e N B o Wl 1 R U v L
(HT29 F1 SW620 41 i #F 17 KHSRP fif f#, SW480
A DLD-1 40 g 47 KHSRP 33 235 ) o 5 40 Jifd 32 Fh
2 6L BT FE AR, A TC R Y 58 A 1 R A
DMEM % 2 mL, & ASEFEM DT, 410
AR ET70%~80% B R FF IR Y, M —80 ‘CIk
A6 W sh-KHSRP Al i B X B sh-NC 12 9% 5 &
KHSRP 18 i 35 Fl i) & 3k %F B8 Vector 12 95 # & T
UK b, TE AR S A i W E 20 p 48 3 2 pl
polybrene W& i AR A4l 47 (1 6 FLATMIBE 20, TRS)
JEE TR PSR, 48~T2 e HEHPHR R
IR, IMABERRER (ZHRE N 4mL-L 1),
24~48 W5, HWBEWINZE 8 mL-L ", AR5 40 MR
AYkSLIH e . VLS 2 JOAE T 4 S A5 B R B
Yy A 40 M . K HT29 A1 SW620 41 Jifd 43 4 sh-NC 20
(R TG A 5 1 0 % AT R )7 5 4 A8 0% B kL) K
sh-KHSRP 4 (% Y i f% KHSRP 1912 95 % ) 5 K
SW480 FI DLD-1 413K oe-NC ZH (S TCAH G 1Y
BRI Ii A BAE R BkRL) J oe-KHSRP 4 (%%
Yuit Kk KHSRP W18 5 ) .

1.3 % % % & & PCR (real-time fluorescence
quantitative PCR, RT-qPCR) # # # CRC 44 & e
CRC @@ e % KHSRP mRNA & & KF K TRIzol
A & CRC 20 210 28 Jifg b 42 BUE RNA, SR
M-MLV RTase i 7| &K 5 RNA Wi 5% 2 cDNA
SR J5 2R I RT-qPCR A 5 & X KHSRP mRNA % ik
KVHEATE AT, DL GAPDHAE NS HE I, %
FH 27 3418 KHSRP mRNA ik KF ., PCR 3]
WIFA W% 1,

( radioimmunoprecipitation

#1 PCREIYFFH
Tab.1 Primer sequences of PCR

Gene Primer sequences(5'—3")
KHSRP R AATGAGTACGGATCTCGGATTGG

F CCGTCATCTTGCTTGAACTGTA
JAK1 R ACGCTCTGGGAAATCTGCTA

F ATGATGGCTCGGAAGAAAGG
STAT3 R CTGGCCTTTGGTGTTGAAAT

F AAGGCACCCACAGAAACAAC
GAPDH R GAAGGTGAAGGTCGGAGTC

F GAAGATGGTGATGGGATTTC

1.4 %% 48 224K % (immunohistochemistry, IHC)
# & k40 CRC &%+ KHSRP & & & & K F
P59 5% 1E W 4 4UM CRC 4L 8007 B bR AR A7 0% A
TR KOS RE K AR AR B L SR SR AT B b b R
&5, IR 3% o S Ak S0 WO LA RH B o i
P AL PG . KHSRPHLIEM RS 4 C & K o
92K, WEMREL % b (phosphate buffer saline,
PBS) HUEE A S = | E 30 min, DAB i
t, BDARE MR, ZKRE, BEH A
W TR AR (Y@t 04y,
TRt 14y, frEhERAaT 250, B
e @it 340) MBHMEGE (145 0% <<BHPE
R<25%, 24 . 250X PH P E <50%, 34
SO0%<C BH MR <<75%, 4 4. T5U<<PH MR <
100%) W4r. bk 2TPF4rHIn, 0~2 50 FAL %
K, 3~T/rANE L. UITHC Qe ir/rt & KHSRP
HIRILKFE .
1.5 CCK-8##% M A& M CRCHMLIEHEEN K
MR T 96 FLAAERE IR T, AL 1< 104, JFE
T 10% FBSH 100 pL Kr g2 B g% . m) & CCK-8
WA EFL A 10 pL, FHIR AP TE 37 CF
A 2 he FEMFFRY 450 nm KA BOLE (A) H,
D2 L = R O & o 1 S P4 B S = T 1102
s = (LEFLAME — = AfLAE) / (WAL
AfH— 25 FFLAME) X 100%, Horpoxd BEFL R 25 [ xt
MR, 28 FALOR R R IR (TR,
1.6 Transwell ) £ £ B4 M &4 CRC %9 fe. 89 i£
BaesAizgmied  EES8 pm LM Transwell
/N AT A0 AR 28 RN R BE T PR AR o 4 R AR S
5. W5 5 10°N 4 B A 200 pll JC I i By 5R
JFEAM R TEER LR, R T EE o
A 800 pL. % 10X FBS W35 F= 56 R 100%0 Y
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[i] 7 3 2k R A BR PR M (FLA% 0. 1~12.0 pm) T
A, RHO. 100 &5 R 30 min, fEE5: W BT
PRSI R AR IR III  H A  h E
T ) Transwell /N Y 13 b, H At 552 56 20 TR
55 40 T % 2 9 A [

1.7 Western blotting 3% # @ CRC 42 4% f= 48 & P
KHSRP & X A% & G R & KF R T-PER®HE
AR R B A B Al 2R 1, JF R H Pierce™
BCA # F1 Jo #6 I 3 500 & I 5 2 vk )% o SR
Tt Bk B TR B - SR TN U E I BE IS B UK (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE) 7r#&E A, 54 2] PVDF .
TEE AT, R 520 BUAR 4= W5 7 W = P RS 1 h,
PLIs D AR R 25 5 o BB GAPDH HL A e Xt
KHSRP ) —#i 4 Cl %l & . a2 s, R
TBST 2% wh W0 VeI 30k, DARBRARES & oidiik.
WS 49— BEERTHEF 1.5 hF#ITE SR
L AT E A . R ECLAR A 206 R &
BEOG W5, R Image J#RA 43 B 26 11 0T 454 1 K
JEME, R HMEARBKT. BEARBKF=
H 1 38 (4545 K BE(E/GAPDH 2 H 24kt K BE{AL
1.8 RAATHHE ZEEMNEH DRI BEK
¥ BUsh-NC 41 Hl sh-KHSRP 24 HT 29 41 Jifg LA K
0e-NC ZH Fil oe-KHSRP 20 SW480 i fiil, % i}y 5 X
10°mL ", Z3 5 B T HeRh 2 36 AR a4 15l (f

100

Expression level of KHSRP mRNA
(2]
(e)

40
20
0 .
Adjacent CRC
normal tissue tissue
A

8 H ). A3 d I 1R /N B R R BE K R
HAT B MR ARRL, PR A= (KX /2, 3~4H
Je, ARFE/INER, HBCHS ek O R e RS .
1.9 %t #F 4% R GraphPad Prism 8 Gt T4k
AT Gt 2 o A A B . 45 440 i KHSRP
mRNA FIEE [ F£iEKF . JAK/STAT & &k K
S AN MG R ME . TR AN, RBANN R, b
o IR MR A BUS AF A IE S A, Mlats BoR,
Z Y [ REA B LR BRI R 7 22 73 B, AL TRIEE
A SR T LR S LSD- K 3, 2 28 ) A A 245
PR IS A cR 38 . DL P<<0. 05 W R4 40
e X,

2 & B

2.1 CRCAZAF s+ KHSRP mRNA & & & &
A AP RT-qPCRKGIZE 8K . 5955 1F W 41
AU H, CRC 4041 KHSRP mRNA % 35 K 3 I+
f (P<<0.05)5 5 A IEH 45 B &6 B FHC 40l [b
&, CRC 40 g h KHSRP mRNA 2 5 7K F ¥ T 5
(P<<0.05), Jersegm ik HT29 Fl SW620 41 il i
T KHSRP @i f#, #E#& SW480 F1 DLD-1 40 Jfd 7k 17
KHSRP i3 %35 . Western blotting s K I 45 /%
CRC 4 240 g b KHSRP & (1 # 35 K F & T 5
WA S FHC YL, THC R AL R R: 5
o IE W AL, 1E CRC A 4% KHSRP % H %
HKAKFETHE (P<<0.01), WE 1~4,

Expression level of KHSRP mRNA

O N OO N0
SIS TG

RS

B

"P<C0.05 vs adjacent normal tissue; “P<20.05, “*P<0.01 vs FHC cells.
Bl RT-qPCRERM CRCHA(A) MY (B)H KHSRP mRNA FKikK>F
Fig.1 Expression levels of KHSRP mRNA in CRC tissue(A) and cells(B) detected by RT-qPCR method

2.2 ¥BHRit Ak KHSRPE CRC 48+ KHSRP
mRNA % ix KF RT-qPCRERMERE R 5
sh-NC 41 lb %5, sh-KHSRP 41 HT29 Fil SW 620 41 ity

H KHSRP mRNA 3 ik K AL (P<<0.01); 5
0e-NC 4H It %, 0e-KHSRP 20 SW480 I DLD-1 41
g 1 KHSRP mRNA £ ik K FEF & (P<<0.01),
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Lane 1,3: CRC tissue;

8§ 9 10 11 Mr

KHSRP gl e e

GAPDH  «iiaED DD ‘..-. 37 000

Lane 2,4: Adjacent normal tissue; lLane 5: FHC cells; Lane 6: SW480 cells; Lane 7: HT29 cells;

- ERED s @8 75000

Lane 8: SW620 cells; Lane 9: LOVO cells; Lane 10: DLD-1 cells; Lane 11: RKO cells.

Bl 2 Western blotting B3l CRC HHFNA M+ KHSRP 5 H R L H KA

Fig. 2 Electrophoregrams of expression of KHSRP protein in CRC tissue and cells detected by Western blotting method

B3 THCPEEMW CRCHH (A)FEFEHHAH
(B)H KHSRP B RIKFIL(<40)

Fig.3 Expressions of KHSRP protein in CRC tissue
(A) and adjacent normal tissue (B) detected by IHC
staining method (X 40)

PN Y . WL S,

2.3 % 4CRC %M #EMN CCK-8EKM
g B Wk 5 sh-NC 41 b %, & KHSRP J5,
sh-KHSRP #H HT29 Hl SW620 4i fitd 4 5 3% 7 [ fi%

2.0 HHHT29

N SW620
S« 15h * —
é & 1.0F
2 wn
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%M 05
o
0 < 2 < A
~ N =~ N4
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"P<C0.01 compared with adjacent normal tissue.

E4 CRCFIFESZIEH AR H KHSRP B HREKFE
Fig.4 Expression levels of KHSRP protein in CRC

tissue and adjacent normal tissue

(P<<0.058; P<<0.01); 5 oe-NCHlIt#, ik
KHSRP 5, sh-KHSRP 2H SW480 1 DLD-1 4 Jitd ¥y
WG VEPE TR (P<<0. 0580 P<<0.01). WK 6.

3.6~ HE SW480

BN DLD-1
G AN
S« 27F
o
i [
Sa 18F
g:n
SN 09}
[5a)
0 < 3 < 3
P SN
o ‘&% o @2‘%
o o¥

B

"P<C0.01 compared with sh-NC group; “P<C0.01 compared with oe-NC group.

B 5 WA R K KHSRP J§ CRC 41l KHSRP mRNA £k KT
Fig.5 Expression levels of KHSRP mRNA in CRC cells after knockdown or over-expression of KHSRP

2.4 BHACRCapISmEKIZzEmiEaR
5 sh-NC 4 [t #, sh-KHSRP 4 HT29 fil SW620

4 B 1 3 S AN e BNORHR 22 A e Bl /> (P<<0.05) 5

5 0e-NC A L 8, oe-KHSRP 4H SW480 il DLD-1
40 F A A2 40 i B RZ 2B A0 g &2 (P<<0.05) .
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1.6 -e-sh-NC 1.2r e Sh-NC
2 2
E , -# Sh-KHSRP E
g 3
< <
S os} i 8
(3 (3
= oaf et =
[=] * [=]
e '
Ay =%
O 1 1 1 1 1
0 1 2 3 4
Time(#/d) Time(#/d)
A B

)
-

o -~ 0e-NC o 2.8 --0e-NC
£ -= Oc-KHSRP £ % Oc-KHSRP
= 1.8f ‘B 2.1F
Q Q
< <
o =]
g 12 S 14fF
< <
o) S
= 0.6f = o7f
2 2
a-‘ O 1 1 1 1 1 Q-‘ O 1 1 1 1 ]
0 1 2 3 4 0 1 2 3 4
Time(#/d) Time(#/d)
C D

A,B: Knockdown of KHSRP; C,D: Over-expression of KHSRP; A:HT29 cells; B:SW620 cells; C:SW480 cells; D:SK-GT-4 cells.
'P<<0.05,"P<<0.01 compared with sh-NC group; “P<C0.05,%"P<C0.01 compared with 0e-NC group.
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Fig. 6 Proliferation activities of CRC cells in various groups after knockdown and over-expression of KHSRP
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Fig.7 Morphology of migration of HT29 and SW620 cells in

two groups after knockdown of KHSRP (Crystal violet)

”
w
> “

HT29 SW620
SRR LGV 2% Su AN IS s~
Werir ar i 'ﬂi'-'(“ 45 ﬁ" Z
AR YA > . “\ 2
ags’t Py AN &‘f:,- &
VAT 20 YR T "}.S ¥ ;
oA er ro, ,“"{' s % g’ \6 Al
Tt s VSl 1% L !k
Sh-NC RS N A
ey ‘Ao*, S L4 P/’.“~ T .J
RN AT . ‘$ "
-ﬂ’;, 5 ' ’*'}:"':‘ 4 %"%:‘z
. 3 ! et 2 10 Tim)
(Y. i’ ‘2_:10}”“\ P }!}4’. -
GO T b S SRR T
vl RN SO
T oo €5 Yl - g
Rk N SR
Sh-KHSRP Ay, ¥ o) e %,"" ALY -
R ; ] ¢ ¥ 0. 4 -}9.-) e
A st 4 oo B
vid v gl e &
R b g o, 20
DR ) — ‘Q"-?."”' a

B9 WM KHSRP 5 24 HT29 # SW620 4R EE I (45
)

Fig. 9 Morphology of invasion of HT29 and SW620 cells
in two groups after knockdown of KHSRP (Crystal violet)

2.5 BUARIZRATHBHEABHORRPPRE MK
KHSRP J&, sh-KHSRP 21 /] &l A FR o 2/ T

HT29
= SW620

* *

—_—

Number of migration cells
=4
S
T

"P<C0.05 compared with sh-NC group.
B8 MK KHSRPJF 2 4 HT29 H SW620 41 Ha i # 48
%
Fig. 8 Number of migration cells of HT29 and SW620
cells in two groups after knockdown of KHSRP

HT29
1200 @ SW620

3 . )
5 900f —_—
4
>
£ 600F
Gy
=]
2 300f
£
=1
~ 0
< ] < 3
= N b
& ‘1;85 & «ng
c}" \\4

"P<C0.05 compared with sh-NC group.
B 10 Wik KHSRP J5 2 41 HT29 1 SW620 48 g (R 32
1 o %
Fig. 10 Numbers of invasion HT29 and SW620 cells
in two groups after knockdown of KHSRP

sh-NC 41 (P<C0.05 8 P<<0.01); it 3 ik KHSRP
&, oe-KHSRP 41/ 588 AR BRI B K F oe-NC
0 (P<<0.058 P<<0.01)., VLK 15,



AR, M. KHSRP A B0E TAK/STAT £5 558 B4 % 45 11 10 75 40 0 A 200 2 47 19 5% g 1003

SW480 DLD-1
PR . L
R AT YR i
)\n“l N s oL, » n i
g oWt N AR
TRV

TS
. vhe g

> 24

Y
r
O
ax
*.\;ﬂ’ws' %
._\akés“;.'- vy
T A Y F
LE AR

S4B PAL 1% Y B3
"yw?d‘. Sy G

Paval
20 | o
AN 304
S
".:;.

O;i

AP ;:.;3 3]

i oo X6 N VST s yoe

S5 AP 5 5‘0‘;. s;?r‘"-,:'} D]

Oe-KHSRP* %8\ 7° tﬁ. g S--’«m"""}u"s' erie ™ s

USR5, L RSy pl SRR o
» . > P . o o .

O R SR AR s

e WL NS B30 £ IR AT

f‘{ s L Ldo e 'G.‘."fc :g':;{(: '

HL N BEAEIN e e

ey Wl el ezl

Bl 11 x%3% KHSRP J5 24 SW480 #1 DLD-1 40 i i
BB (%)

Fig.11 Morphology of migration of SW480 and DLD-1
cells in two groups after over-expression of KHSRP

(Crystal violet)

Oe-NC w's

s AL BN
¥ :; N

]
a
~
jan)
2]
=
o
4
>

Bl 13 at#3k KHSRP JF 241 SW480 fl DLD-1 41l i {2
RIGI (S RE)

Fig. 13 Morphology of invasion of SW480 and DLD-1
cells in two groups after over-expression of KHSRP

(Cc rystal violet)

2.6 & Xit %k ik KHSRP & CRC %t % JAK/
STATfF#EBMXEFGRZKFE 5Hsh-NC4lLL
., sh-KHSRP 40 CRC 4i ig # JAK1, p-JAKI Al
STAT3 & 1% kK &AL (P<<0.05 8 P<<
0.01); Hoe-NCH %, oe-KHSRP 41 CRC 4l il
1 JAKL, p-JAK1 FI STAT3 4 4 % ik /K F W] & I+
B (P<<0.058;P<<0.01), WK 16#117,

3 #

JEAE Y AL — N R Z Rl e,
AN HA AR RERERRT .

SW480

3 .

© *

& 1200F —

g

5

g 800f

G

o

8 400}

E

=

z 0
O R LK
S Y&

o° ’@2»% o° @2‘%

o o°

"P<C0.05 compared with oe-NC group.
B 12 3%k KHSRP 5 24 SW480 Al DLD-1 41 jfd iE
22Nk
Fig. 12 Numbers of migration SW480 and DLD-1 cells

in two groups after over-expression of KHSRP

SW480
1600 =M DLD-1

3
= 1200
g
Z 800
=}
5
e 400
=
Z
T S © o
N N ®
0@ Q:Lgsj Oz’ 6}&9‘%
o o

"P<<0.05 compared with oe-NC group.
Bl 14 3335 KHSRP J5 24 SW480 1 DLD-1 41 jig {2
RUH%K
Fig. 14 Number of invasion SW480 and DLD-1 cells

in two groups after over-expression of KHSRP

AR, BAZmF5 Y BAET KHSRP 16 g
FIE LR S R b I f . YANSE Y R 3R
KHSRP A i F 3 7N 20 il Ji 11 i 9 A 1 M6 %%
TANIUCHI % " % 81 . KHSRP {37 T Ji i % 20 il
EIUE ok s | B DRy o R R U N 7 A SN ]
KHSRP, #] il 2 4 ] 5 62 (%) B0, 490 4 Jige Jt o 4
ML (R 28 R R M . R, ARTFFE LA . 3h)
AR LT3 K Lk AT 2B, [0 7 40 i 3 i
SE 6 Hh R XA A FR BT 551, 43 AT KHSRP 78
5 CRC 41 i 42 28 Rl B v R AE W2 D g .

AR HFSE 38 T KHSRP-JAK1/STAT3 7E CRC
RIEp i E AR, U LU 5 iR A0 M g
1228 M (9 18 I A7 A5 %5 V) SC I o 3 3 A A1 A4 Y
SER R KHSRP 765 CRC 4 i 12 28 S % iy



1004 TR (EER) 515 H4H 202547 J

~1000fF -Sh-NC 201 .
g = Sh-KHSRP c)
¥ § 800 B 1.5F
i N = o
Sh-NC 5 g 600F ) . 3
5 = g 1.0F N -.f—
Sh-KHSRP g 400 5 ==
H s 200F g 09T .
; g =
: = 0 1 PR T TR TR 1 1 0 1 1
3 7 10 13 16 19 22 25 28 Sh-NC Sh-KHSRP
Time(#/d)
A B C
‘|5‘|(‘i“\‘7 13‘19 "’“ 1 OOO B -.-Oe-Nc ) —_~ 24 [ A&
; e = Oe-KHSRP ) :
£ s00F » s 1sf
T 600 = 5 r f
o - .
=
S 400f . ‘EE_
z £ 06F
% 200 E
[_‘ 0 L L 1 L L L L J 0 L L
6 9 12151821 24 27 30 0e-NC Oc-KHSRP
Time(#/d)
D E F
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proteins in CRC cells in sh-NC and sh-KHSRP groups
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Fig. 17 Electrophoregram (A) and histograms (B—E) of expressions of JAK/STAT signaling pathway-related

proteins in CRC cells in 0oe-NC and oe-KHSRP groups
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