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fd L3 952 7 38 5 IncRNA HOTAIR/JAK2/STAT3 {55 5 3 #4101 16l
25 g e 40 IR HCT 116 55 3 AL

BE, BB, a2, FARF, /RS, #HSL!
(l.HEPEHRSE FFRAR, KV 410208;
2. ME M ER, KiF 410013;
3.HMEAETESAAR WEER, KV 410006)

[(BE] HAY a0 8 7 4 Hox 7 578 i UL A ] RNA (IncRNA HOTAIR )/ [ & R 25 11 Il 2 (JAK2) ME 515 5
o SREVBOHG PR 3 (STAT3 ) {5 538 I 11052 W) , 4 o] £t A 0% 9 5 0+ 45 Mo 9 6 % 0 mT RE A R AL o 7573 « 43 B A [) 440 P Bk IncRN A
HOTAIR f 35 O, R FH 10%, 15%, 20% fi I 15 9 J7 % 245 1 3% /5 FH F HCT116 20 Jfl |, transwell 52 56 A6 ) 4 I 74 o 77 XF
HCT116 4 f 1) 1= 22 BE 1 52 ), S2 A 9¢ 56 /2 ik B A B 4% =X 2 ) (Real-time PCR) £ 1ill IncRNA HOTAIR,JAK2, STAT3 mRNA (]
Fik, B 1 0 B3 7 (Western blot) K Wl JAK?2, 5 % k. STAT3 (p-STAT3) , STAT3 & 11 A 15 0 . 45 B« 45 % 95 20 Mo bk
HCT116 1 IncRNA HOTAIR 14 3 35 7K fi i, 2R JH U A0 AE W LB X 42 o L5528 (AL b e, i AL T 980 Jr 45 AL B9 4R 7 400 T A 35y e
fIE (P<0.05, P<0.01) ; fet Ji 75 45 J7 b 571 ik 2 JAK2 mRNA HIXF 3 3K /K 7 B I (P<0.05) 5 fg 9L 75 988 J7 b L= 770 i 41 19 IncRNA
HOTAIR,, gt JiiL 7% 488 J7 =5 77 i 41 19 JAK2 mRNA HH X 2 35 7K - 1 35 BRI (P<0.01) o 525 (4L b, 4t T 988 O vh 7l i 41 1)
p-STAT3 A 1 AH X 38 35 7K 7 B REAR (P<0.05 ) 5 £t IR T 98 J7 v L i 70 e 4L 19 JAK2 2K 1 el MLV 9 7 e ) 2k 2 1) p-STAT3 2 11 AH
Xof 2235 KT 257 B 0 R AR (P<0.01) o S5 8 « 8 AL I Ji Jr T A 4840 11 45 M i 40 26 B, JL AL 7T 68 55 30 IncRNA HOTAIR/JAK?2/
STAT3 {555 M 1 R IEHH X

[RgR] EMNF; %%, HCTI6 41/ ; Hox s AN I SUEL IR ] RNA ;8 208 26 IR 25 {55 1% = B i
3

[FESZEE] R22;R242;R2-031;R285.5 [ XHf#RIREG] A [XEHS] 1005-9903(2021)23-0066-06

[doi] 10.13422/j.cnki.syfjx.20212325

[ 4 HRRHE]  https://kns.cnki.net/kems/detail/11.3495.R.20211015.0417.001.html

[P 4 HA A 8] 2021-10-15 15:15

Efficacy of Jianpi Xiaoai Prescription in Inhibition of Metastasis of Colon Cancer HCT116
Cells: An Exploration Based on LncRNA HOTAIR/JAK2/STAT3 Signaling Pathway
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[Abstract] Objective: To observe the effect of Jianpi Xiaoai prescription on long non-coding RNA Hox
transcript antisense intergenic RNA (IncRNA HOTAIR )/Janus kinase 2 (JAK2) /signal transducer and activator
of transcription 3 (STAT3) signaling pathway and to explore the potential mechanism of Jianpi Xiaoai

prescription in suppressing the metastasis of colon cancer. Method: The expression of IncRNA HOTAIR in
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different cells was analyzed. Following the treatment of HCT116 cells with 10%, 15%, and 20% Jianpi Xiaoai
prescription -containing serum, the invasive ability of Jianpi Xiaoai prescription on HCT116 cells was assessed
by transwell assay. The mRNA expression levels of IncRNA HOTAIR,JAK2,and STAT3 were measured by Real-
time polymerase chain reaction (Real-time PCR) , and the protein expression levels of JAK2, phosphorylated
STAT3 (p-STAT3) and STAT3 by Western blot. Result: The highest expression of IncRNA HOTAIR was
detected in HCT116 cells. Compared with the blank group, each Jianpi Xiaoai prescription group exhibited a
decreased number of invasive cells (P<0.05, P<0.01). The relative JAK2 mRNA expression in the middle-dose
Jianpi Xiaoai prescription group was down-regulated (P<0.05) , and the relative IncRNA HOTAIR mRNA
expression in the middle- and high-dose Jianpi Xiaoai prescription groups and the relative JAK2 mRNA
expression in the high-dose Jianpi Xiaoai prescription group were remarkably down-regulated (P<0.01).
Compared with the blank group, the relative p-STAT3 protein expression was down-regulated in the middle-dose
Jianpi Xiaoai prescription group (P<0.05), and the relative JAK2 protein expression in the middle- and high-
dose Jianpi Xiaoai prescription groups and the relative p-STAT3 protein expression in the high-dose Jianpi Xiaoai
prescription group were remarkably down-regulated (P<0.01). Conclusion: Jianpi Xiaoai prescription
effectively inhibits the metastasis of colon cancer cells, which may be related to the inhibition of IncRNA
HOTAIR/JAK2/STAT3 signaling pathway.

[Keywords]
transcript antisense intergenic RNA (IncRNA HOTAIR) ; janus kinase 2 (JAK2) ; signal transducer and

Jianpi Xiaoai prescription; colon cancer; HCTI116 cells; long non-coding RNA Hox

activator of transcription 3 (STAT3)

BN R N O ) NS EE i 9E ]
GV iR A 4 K R RO et L A W R AR
RGN 193 T3, J 2V b 9 27 3 4 5 SE T 91 94 T

Ak bR AR 2 2, KBEIE SIS RNA(IncRNA)
SEFRBSEMBE LRGN CBEHNEZ -5
i 928 1) e A% B TS YDA OG o 48 R i S B oY 3R
B, Hox #% s A J2 UKL ] RNA (IncRNA HOTAIR)
JE— P EUE IncRNA , H 5 38 0 5 5 5 58
fili i R B R B VIAR G . A WFSE R B, IncRNA
HOTAIR 5 K 7 98 % PR B2 B %5 D) AH O, L 3R 36 R AR
1 R W 98 S8 A S AR A AE R AE KL b R A B ) 3
BT AR RN R R e B 1 G R TR
AR R WG 215 55 T B S 0E I F 3(JAK2/
STAT3) {5 *5 38 B B 1iF 5% 55 FobJed 4t B ) 3 58 R 1
1278 B VMG e Z P i kB R R R
o BTG HEE/E Y . A SCHk I, IneRNA
HOTAIR A J 32 #5412 R [ 1 40 e /v 2 (IL ) -18,
IL-6 il i 9 1 %€ [N 1 (TNF) - %5 B 36 3k , 3015
JAK2/STAT3 {5 5 5 530 B , 14 15 g 8% 40 it 98 41 it
Z PCI2 (3 FE AP 1= 58 4 A WA 5T K 3R, 180
B & B 25 2L B A 00 fa I T R O T A Ak
060 45 i e A0 M HCT 116 I 7 278 1T 7%, fE ok
PR ORI ST A T A S S Al L SR i DL T g
75 VE T 45 968 HCT 116 40 M, L2 {adt 9 334 9 5 %oF

IncRNA HOTAIR/JAK2/STAT3 {3 5 i & 14 5% Wil , 4%
o G e T 0 2 P g e B 1 AT AR AL .
1
1.1 kR fsh® N 45 L 40 Bk NCM460
W56 ERE A G R WA (H 545 HTX1841),
NG5 i 95 40 i vk SW480,SW 620, HCT116 1y T+ [
Fhaz B b Al i b oG (H 5% %% 5 40 528 TCHul72,
TCHulOl, TCHu 99) , Yt 2] J5 & % 55 3 /% & H .
20 2 SD K BRI B 1 w197 3 v 5 ik S s A R A
], M e 4% K BB 180~200 g, A A% HIE 5 SCXK
(11)2019-0004, AW 52 35 Ko 5l 4y 11 52 56 4 28 38
B A T B 2 0O B S sh W A8 B D1 S I UE (At S
2020-0035) .
1.2 259 R T AM (NS 10 g, 8B
30 g, KBR300 g, K10 g, AR 10,4 152)1
T A v B 2 B 5 e B R B B b 2 B, 42 24 R
FAT 25 0 HH 22 S0 T TP 2R A A 2015 4R [
e N RS FE 25 BObR e . BT 25 MR 1 h,
KW SC AT 30 min, B2 WS 2 0 R
PRI LB 2 R 25 IRA) AT U, Wk 48 LA 24 T
S 21134 g-mL", 4 CIRAE#
1.3 iXfl DMEM ;5% (36 [ Life Technology 24
w5 05197) 5 i 45 1035 (72 1 Cellbox 24 H] , 4t 5
SAG-01U-02) ; PureLink RNA i # € (FE 2k K A,
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L5 12183018A) ; cDNA %6 % 53 7] &, S B 9%
T B 4 B 4% 2 520 (Real-time PCR)AF & ( H A&
Takara 2\ 7 , #1570 % s RR047Q ,RR430A ) ; JAK2,
STAT3, p-STAT3,B-HL 81 2 11 (B-actin) 2 [ Hi 1Ak (3
Abcam 23 H) , it 5 53l & ab108596, ab68153,
ab237373,ab6276) ; “HL (SAB A H] , it 5 L3012);
TR S ME RO (IR RERRHARAF,
It G1062).
1.4 U2 MOP175 % — & Akt 4 M 35 5246 ( A A
Sanyo /A F) ) ; SE300 AUl Ff #§ 2 fi yk 1% , TE22 #Y 2§
H R 5 RS (32 [E Hoefer 28 Al ) 5 S2030 #Y 5 i B {4
JK P2 IR (36 [ Labnet A 7] ) ; GBOX AU & I8 i 1% &
%t ( 92 [ Syngene /A 7 ) ;480 I FAST %Y Real-time
PCR 1 %% (#i+ Roche A #)) .
2 A&
2.1 AMREIR B NS5 bR Ak NCM460, A
2% ligp 958 40 ML AR SW480,SW 620, HCT116 #E47 8 M &2
T IMA T 10% i 4 1075 /Y = B DMEM B 32, &
T 37 °C,5%CO, W E R G F MR, H2d
FAR TR, I HUAL T %o 50 A K 10T %) 4 B A AT S 5
2.2 MU T S AL A S IR A T
B 25N A O 8 20 HSD K B e 1 B ML %k
TR A L R G R O AL A 10 H, R
B R S NS S5 s R 3% 1w AR O LU (E
B KRB 25 R = A (F 70 kg TR 45 25
A R E=105 g+ 70 kg'x6.3=9.45 g- kg, Bl fd i
T A% 9.45 g kg WEH 525 AL 4% K BRI &=
BT HERNAMLKES., BRES 2K, &L
M TAIFTRE TR 1 h, R 10% K& &
T PR R B, T JC B A5 R N IR S B kIR L, 37 °C #
B 4h,2000r-min” &0 15 min( &0 F 42 13.5 cm)
J WL , 5 [5) 20 1035 #E A7 IR A, 1 0.22 pum 3 AL
TE I Ik B B TR, 20 °CIRAT 75 H o
23 U BOSEUE K HCT116 41 i 4%
5x10°/N/L, 3 A F 100 mm (4 7K - 55 35 ML, 45 L
JA &5 B DMEM %€ & K 72 %L 12 mL, & F 37 °C,
5%CO, 1 35 F5 W 46 35 95 1 0, I H T 46 i g b
DMEM 5¢ 4= K5 5% 55 4 4 43 Sy 25 1 21 A D90
A e AL AR A 15% 25 F LS, 10%
15% ,20% {dt 4L 9 7 & 25 i L T 37 °C,5%CO,
0L I B2 () 4 5 R A N EAT HE R 24 he
2.4 HMIRZRCE UCAE A AL AL FE 48 h A A, B
1% 5 2% th il (PBS) Pk 3 ¥, F JC IfiL 3 DMEM 15 5%
JHEOWE 2 i 25 E R N 1x10° > /mL, 100 pL/FL 2 A
. 68 .

T & Matrigel it 19 transwell #it F = W, %55 HAH/NE
TEMAE 15%FBS # DMEM 85 3% 3 1 mL 75 Ji%
SR, 55 R 24 h, 45 5 2S5 20 min, BB BB T
W% 25 o8 /N 3 1 48 5, Bl AL 8 B 8 > 4 M A RO
B, B EAE i 22 A MR B H .

2.5 Real-time PCR £l IncRNA HOTAIR,JAK2,
STAT3 mRNA i35 % PureLink RNA i 7] & 1t
T 5 71 45 4% 40 40 i RNA . #5026 sk 30 & Ui 1
Pl % cDNA, i 5% 5% 55 F 2y 42 °C, 5 min; 37 °C,
15 min; 85 °C,5 s;4 °C A7 DAH Il mE-3 - R I =
fitf (GAPDH) /£ & N & , i@ i PCR ¥ 14 IncRNA
HOTAIR, JAK2, STAT3 mRNA, ¥" # & 1 K
@® 95 CTHAEIE 50 s, 1 MHH ;@ 95 °CAE 1 8 s
62 °CiB Kk 48 s;45 P 1EI ;B 95 °CHEfH 6 5;60 °CRk
i 62 5395 CCLFEAH 3 s; 1 ANE IR ; @ 50 °CIR-AT .
ST H A 3K . 299k 3t 5 IncRNA HOTAIR,
JAK2, STAT3 mRNA W AHXf Fik & . 5% i i
Sangon A R A R4, LK 1.

*1 5I¥MF7
Table 1 Primer sequence
519 FEA(5'-3") K /bp

IncRNA HOTAIR i GGTAGAAAAAAGCAACCAC 170
i ACATTAAACCTCTGTCTGT

GAPDH i ACCCAGAAAGACTGTG 120
i CACATTGGGGGGTAGG

JAK2 i TCTGGGGAGTATGTTGCAGAA 130
T it AGACATGGTTGGGTGGATACC

STAT3 _Fiif CAGCAGCTTGACACACGGTA 150

Fiif AAACACCAAAGTGGCATGGA

2.6 #F A M9 BN i (Western  blot) Al JAK?2,
p-STAT3, STAT3 & 1% 5 R &E H AWl ()
PREICSER 1, BCA YA I 2 BT 4 WUAY 2 11 v B .
F34L 35 wg L RER AT 15% + b 25 2R Gl R 4l - 3R
VR T P 5 O K A 5 R R 1 T S B R Al R
M (PVDF) i b, 8 A 51 3.5 h, 40 500 A KH Rz 47t A
JAK2 (1 :2 000) , p-STAT3 (1 : 1 J7 ) , STAT3
(1:5000),B-actin(1:5 000), /K FEHEIK 4 °C, M H
18 hy; TBST Pk 4 15 min, 3 ¥k, 23 B A AR 1 S 4k
PBEARIC I E PR P (1:5 000) , 7K F- 43 FK 20 °C,
1.5 h, YE¥% 29K, 4 Y% 15 min, JT AL R OEIEY) X
7% W 52, 91 F Image T XF 52 56 B A% oE 47 K BE (.
I3

2.7 Bt 48t R GraphPad prism 9.0 %K 4 X}
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B AT ST o0 E B A DL xs O SRR
R ZE M 5L 50 B L A1 18] PO bR e/ B
Pk 2% 5 9% (LSD) , Bl P<0.05 Jy 2 5% B A 4 it
3 BR
3.1 IncRNA HOTAIR £ A [7] 4i Jf A i A % 26 38
JKE 45 7 i 40 Bk SW480, SW620, HCT116 fY
IncRNA HOTAIR #f X} 3 ik /K *F 43 51}y (3.952+
0.167) , (5.690+0.555),(9.535+0.590) , ¥ . #FH & T
1E W 45 I b Rz 40 B Bk NCM460 i IncRNA HOTAIR
AH %26 35 7K 3 (1.0040.045) (P<0.01) , H.HCT116 4
JHL A% () IncRNA HOTAIR A8 X% & 3k 7K - fiw /& , Bl ik
JHHCT116 4 M AF g A<k 52 5 i DF 5 X0 42 o
3.2 [R5 R HCT116 40 i 12 22 E J1 10 5% i
525 A g f T R 5 AR L R 1R 28
21 B 50 B i B AIC (P<0.05) |, felt A T 98 O i Rl s AL Y
228 20 B0 35 PR (P<0.01) . WLIEI 1,22,

AR Iy S %
c D

AL 7S B~D. (@ 9 7 AR R e 2 (2 1R

B 1 f2RREE T3 HCT116 48 2 12 32 B8 J1 Y LA (45 5%, x400)
Fig. 1
HCT116 cells (crystal violet, x400)

Effect of Jianpi Xiaoai prescription on invasion of

F2 BEHEEANXHCTII6AMEZEEANIM (+5,n=3)
Table 2 Effect of Jianpi Xiaoai prescription on invasion of

HCT116 cells (x+s5,n=3)

4151 TRBUT BU% (522 4 i K04~
2 H 15 100.0+7.8
ekt 9 7 10 82.0+3.0"
15 60.5+7.5"
20 51.56+3.5%

55 A VP<0.05,7P<0.01(£3,4 /),

3.3 {9 7 %4 4 IncRNA HOTAIR, JAK?2,
STAT3 mRNA M X} FEKFREmR S5 HA

B, fg NG 9 7 b R A ALY JAK2 mRNA AH XS % i5
TR BR i B AIG (P<0.05) 5 8 BALYH 9 O b i R A A1 R
IncRNA HOTAIR A XJ £ ik 7K ~F- ¥ 18 2 [ AR (P<
0.01) , fe JL 3 9 J7 i 77 2 21 19 JAK2 mRNA A X 36
KK 2 AR (P<0.01) o it DY o 5 4% 51 it 4
STAT3 mRNA 2 R4 it L. K3,

3 PR 77X IncRNA HOTAIR, JAK2, STAT3 mRNA 48 3¢t
RIXWFM (X+s,n=3)

Table 3  Effect of Jianpi Xiaoai prescription on IncRNA
HOTAIR,JAK2,STAT3 mRNA (X+s,n=3)

IRFL IncRNA
25 41 ) JAK2 STAT3
. /% HOTAIR
g8 15 1.013+0.009  1.017+0.009  1.010+0.012
MR T 10 0.922+0.017  0.981+0.017  1.033+0.035

15 0.396+0.048%  0.683+0.049" 0.975+0.031

20 0.156+0.022%  0.442+0.061% 1.033+0.057

3.4 fd I g 5 X 4% 4H JAK2, p-STAT3, STAT3 %
FIAR X R IKIK P52 me 523 1 20 e, it I T
J7 2 p-STAT3 2 [ AR X 26 34 /K F W i [ 11K
(P<0.05) ; fdt B9 8 9 O Hb o F B A1 JAK2 B fi
314 98 7 15 79 4H B p-STAT3 2K A 4 2635 K - 1
i 2 R AR (P<0.01) o I3 988 J7 45 41 1 STAT3 &
FIAE YRR 22 R G480, WK 2, %4,

A B C D
E2 £&KHJIAK2,p-STAT3,STAT3 EH RiLHEK
Fig. 2
p-STAT3,STAT3 protein

Electrophoresis of Jianpi Xiaoai prescription on JAK2,

R4 EEREEA X JAK2,p-STAT3,STAT3 & B X R X8I &\
(X£s,n=3)

Table 4 Effect of Jianpi Xiaoai prescription on JAK2, p-STAT3,
STAT3 protein (x+s,n=3)

13 R JAK2 p-STAT3 STAT3

ZH 0 . . .
BE% /B-actin /B-actin /B-actin

A 15 1.000+0.015  1.000+0.015  1.000+0.031

MR T 10 0.961+0.050  1.137+£0.101  1.043+0.027

15 0.509+0.018%  0.888+0.074" 1.041+0.039

20 0.454+0.047%  0.73040.051% 1.230+0.029
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4 itig HOTAIR 5 45 I & B {% 2% % Y0 A O o A WF 58 A

T 20 40k, TR [ 45 5 9 0 & RS A0 R %
BT HE RS LR E SKESW A&
WA N O RS TS Ye S ARG,  Fm b i
B A K, K 22 800 0 45 B g TS AS RN, g
LT 98 5 2 AR AR W e A 44 R A S R BT
e TE R A2 B8 2 R 245 1T oK (R 36 7 45 1 W 8 1 38R
T NS AT a8 SN DU A A Z R T
FEASJE DA 35 31k 1E [ A /9 B 95 38R B 42 16 1
A, 2 b T TR A EE T NSS4 T
KGO, WO e, 3 25 25 SR (L BE 2 D). Wil
$01 R 2 Rl BIF 5 45 R R W g AL g T
A 4w R E i (MMP) -2, MMP-9 5 H & 15, 1 il
HCT116 41 fg i 8% A= 7% ; i HL il o K 11K 25 i i 200
HCT116 ' miR-2 1/ [ i % iR W 12 i 3% [ (PTEN)
15 38 8% Y 238, S0 45 B e 09 3G B L B T 1A B 2
JiEL 98 988 -2 #H G X R 1 (Bax) 19 £ 3k, R R A& &
12 2 B &= R 85 1 /K % i -3 (Caspase-3) , B 21 Jg bk 2
i -2 #H ¢ xL 75 [ (Bel-xL) B 2 35 1 3F 45 g 9%
HCT116 41 iy g8 1101

WF5E 2 W, IncRNA HOTAIR £ 45 B 7 i 1 % g
of A& ke B AR AT J8 G @ ER IncRNA HOTAIR i
PR, 76 AR A1 7T 300 3l 485 B 0 o A L 3R 0 A 6 RN RS
FE AR P AT 38 2 B IR 40 i A2 T 4o (HNF4a) 19 32
K A0 R 9 A 0 b Rz R) AR B FE A (EMT) i 72,
AT 0 ) &5 B 0 i 1 2 A B MR 2B, JAK2/
STAT3 {5 5 i [ & — Fp B Y 1) 008 5 5 [, JAK2
VER — 55 A8 AL B 40 A 332 RO B0 32 14
% 22 R I 1Y) 20 B A0 15 5 B B STAT3 i, JAK2
16 Y705 kb W 2 1k STAT3 , 38 i Ho# iR 1k 19 Y705 iz
SR SH2 25 ¥ 3 A B AE A, 55 p-STAT3 A 8 — 2%,
PAFS 3 HLAZ 5 0 FG ST 1 4% STAT3 5 HL i 3L
R TG AT A TR A Ko h, 724
H W0 kA & R R % EEAE MY . DENG
AT BFSE % W, IncRNA HOTAIR 7] # [i] miR-34a
PG JAK2/STAT3 {55 538 [ , 112 H2F 1B A 78 40 A 9 42
7& T, B BR IncRNA HOTAIR A] 11 i i 5 & 1
K

R T — 20 W DAL g 4 ) 45 W g
LT AT SR I T 45 W b 40 5 R [ &5
[ 98 40 Ak T IncRNA HOTAIR f8) 35 ik 7K 3F , 45 5
UE 52 45 17 968 40 MO bk IncRNA HOTAIR 2 ik /K 3 2 5
T NG b R A, H A 28 P iR 04 45 i 68 20 Ak b
IncRNA HOTAIR £ ik 7K F B & , Ui B IncRNA
. 70 .

IncRNA HOTAIR/JAK2/STAT3 {5 5l i & F , % H
AN Te) 500 2 1 fedt R 98 O A T 45 % 8 HCT 116 4
Mo, 45 5 % P IncRNA HOTAIR, JAK2, p-STAT3 7
HCT116 28 ffl th ¥ 5 i R B AR A, 5 SClik i il —
W i B 7 T BiJS L IncRNA HOTAIR,
JAK2 23k F I8, p-STAT3 7K % T B¢ , IF H b % fa g
TH 98 00 A A 1G0T ) R
I3 g 7 4 45 R 2 A AL T RE S
IncRNA HOTAIR/JAK2/STAT3 {55 51 % 2 Pl AH 5% .
[FlzimzR] AL RAEETHESF K.
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