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[ E ] Hiy HR 22 EH B H 55 1 (serine proteinase inhibitor family E member 1,
SERPINEL) 7E45 19 Hh 1) 235 SO0 S i AN AR W07 AT il o J5ids i starBase Al TISIDB
Bl IR0 471 A8 i be 41 AN TE 3 45 7 240 20 b SERPINEL (% 2535 & 451 R 20 300 9 AR A7 1 54
F s WOR IR B DR B R BN A JLI O BEBE S 19145 i et £ 5 o 2L 43 5 %68 2 1) 98 55 AL 8UbR A%, i ] RT-qPCR Al
Western blot Bl SERPINE1 7EZ5 [l i i 33k . #47d SERPINEL 3o 635 5 T4 33K 1418 95 2 04 , i
11459 RKO 1 LoVo 4N k45 YL , il 1 RT-qPCR F1 Western blot ¥¥4f; SERPINE1 3 235 #4335
ARSI, 3 2 A it 31055 AL (cell counting kit-8, CCK-8) | Fa BT A SL 56 \ Transwell SZ56 A1 Hoechst # T
0 MAZ G PG A RO BS FE RS S AR 2R RE I AR A U T OO s L Western blot 45il] SERPINETL X
WENE WL 3 ( phosphatidyl-inositol 3-kinase , PI3K)/ZE [ 1% if# B ( protein kinase B, AKT) {5 5 i % 1) 5
Wi G54 Kda e i A B SERPINEL 7E45 e b e , HLA5 S B MR i PR 2 TEAH G, 5 TS B
AAF IR G (P<0.05) o e Y ich F3R MM 15 145 AN L 39 5 0% 5 1R 22 8 0 1 5, 170 200 6 174 07
ToUBES 3 [, TERE LT3R 108 03 B 1A 5 200 M 1) 14 98 G078 5 1R 22 B 0 0055 , T 40 JH 19 00 3 i
(P<0.05) . iy Western blot 5256 % B4 e SERPINEL 3o 223k (1855 24845 40 i PI3K Al AKT ik
TR, MBERR A PISK (p-PI3K) MWL L AKT (p-AKT) Zik$4 I, ;2 Z 569 SERPINEL 4Kk
FRPE R R B A i PI3K I AKT Rk B W] A8 4k, ) p-PI3K FI p-AKT 2 3k 3 /b, IR B {B 3 43
p-PI3K/PI3K FiI p-AKT/AKT [L{EZRA G2 L (P<0.05), 45 SERPINEL 7245790 3Rk,
5 Im PR 430 S W5 AH DG s SERPINEL 3o 3635 7] figid ok W0E PI3K/AKT {5538 (A1 14 235 17 Jes 248 P 1Y)
WA TR SRR, MR T

(R8RSl 2 R EHM G R 158850 48 T
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[ Abstract | Objective To explore the expression of serine proteinase inhibitor family E member 1

(SERPINEL) in colon cancer and its effect on the malignant biological behaviors of colon cancer cells.
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Methods

with colon cancer and 41 paracancerous tissues, and the relationships of its differential expression with clinical

starBase and TISIDB databases were used to analyze the expression of SERPINEL in 471 patients

stage and prognostic survival were analyzed. The cancer specimens and paracancerous tissues from 5 patients
with colon cancer were collected in No. 940 Hospital of Joint Logistic Support Force, and RT-qPCR and
Western blotting were employed to detect the expression of SERPINE1 at mRNA and protein levels. After
lentiviral vectors of SERPINE1 overexpression and interference were constructed and transfected into colon
cancer RKO and LoVo cells. The experimental cells were assessed by RT-qPCR and Western blotting to verify
the efficiency of overexpression and interference. Then cell proliferation, migration, invasion and apoptosis
were evaluated by CCK-8 assay, clone formation test, Transwell test and Hoechst apoptotic nuclear staining,
respectviely. Finally, Western blotting was applied to determine the effect of SERPINEI on phosphatidyl-
inositol 3-kinase (PI3K)/protein kinase B ( AKT) signaling pathway. Results Database analysis showed
that SERPINE1 was highly expressed, positively correlated with the clinical stage and negatively correlated
with the overall survival in colon cancer patients ( P<0.05). Transfection of overexpression lentiviral vector
resulted in enhanced cell proliferation, invasion and migration abilities while weakened apoptosis in RKO and
LoVo cells. On the contrary, SERPINE] interference reduced the abilities of cell proliferation, invasion and
migration but improved cell apoptosis (P<0.05). Western blotting showed that overexpression of SERPINE1
had no effect on the expression of PI3K and AKT, but increased the expression of p-PI3K and p-AKT, and
SERPINEL1 interference also had no change in PI3K and AKT expression and reduced the levels of their
phosphorylation levels. Statistical differences were observed in relative quantitative analysis on the ratios of
p-PI3K/PI3K and p-AKT/AKT (P<0.05). Conclusion SERPINEI] is highly expressed, and correlated
with clinical stage and prognosis of patients with colon cancer. lIts overexpression promotes the proliferation,

migration, invasion and inhibits apoptosis of colon cancer RKO and LoVo cells through PI3K/AKT signaling
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pathway.
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Jiged ik LR R 2 —, TR 7 E K 2 AR
T RAET R BRI HRSEIE, 2020 AR BRET A
JERE I Al 28 e M IR 1 0 258 R BT 38 e B i,
145 H 1798 ( colorectal cancer, CRC) Hi v %¢ JE 528 &, 7
Kl s 193.2 77, JE T Bl Rk 93.5 77, 4r dil
AL R GE MR 33. 8% H1 24. 1%, SR, TR [H 245 &
Ja AR Jaih 40. 64 T3 41, A9 38 R AL A2 1 5L )
b, R AE B O B ARk, R4
CRC WIRYTIRAS 1 B, (H Hy T B 2 5 S 40
LT L 60% B B A BN T 28 A R 21 i
W, HRZ DR, AN 8% ~ 9% o Hil i
(colon cancer,CC) J& 45 B 0w iy R 22k Mk [EH CC
() A R T AR, B T, A, e
DI HRA YT CC LB s+, U & L,
HIONRYT , FENGE A UG o

SERPINEL 3 B &1 ¥ i J5 3 06 2 4 ) 50) 1
( plasminogen activator inhibitor-1, PAI-1) , J& T2 & &
HEEMHPRFZE E R E P — 5L, T AKT S

Yefe i 2 X 245 1WA (Tq™ ") ANEE Y BE I 45 47 3%
AR5, MHZ 52 () o F, 56 RAE 5 1
AUA L 40 i G B A0 B L AR SR, BIF S W]
SERPINEL 5[l i) %t & BB IA 6, HARIE R
N FLAEAN 7] [ b 2 7 [ — i g P A [ s 10 T 8 & 4
FESICE R E SRS . WFSTIRIE , SERPINE]
T FIREEE AKT FIZAIEANE 1Y 8 0 ( extracellular
regulated protein kinases, ERK) 1 42 HE B85 962 40 L 19
fRZEFITR ' s SERPINE L A {3 M 45 P IR I 455 2 A
HEI OB UTER SERPINEL 1y 2234 Al LU ]
T e 20 R 1) 2 B L BB RN A 2, 1 o 1 AR 40 A 1Y) 04
T R B RSB & BLAS Wi B SERPINEL S
Wk, S REWSHE" . SR, SERPINEL 7£
SipErh R 5 HAE Y S R AT RE 1Y OC R v R
o ASBIFFEIE S WSO I PRFEAS Bk AR 25 i s v i 3R
K, R ARG AT R RN TP 2 58 1 18 0 B AR AR A Y
S p A, B A i e R SR LT
FSZIR , LLBAHG SERPINEL 7E45 i A0 g T8 5
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i1 starBase il TISIDB %{ 4 )& & 70 #r 471 4>
a5l e 41 IR H 45 I 4 21 SERPINEL (1) %3k 2%
S, M5 im R B R UG AR R R
1.2 A

2 2R S B TR B R A BA B L O B B 3 AP B
2023 4 6-11 H 5 B4k i 8 E T ARARAS 1 45 9 4
ZLEXE R 19 05 A (BRI 2% 5 em) o ARWFSE
AATF I By O/ 5 BA S L 0 O B2 B 48 B 25 01 s it
(2022KYLL210) ,

20 < 308 2ok T S 0 S 4 i % SERPINEL 3k 3 o
125 7968 RKO F1 LoVo 20 il bk 2E 47 52 BT 5%, 7] [m] i}
iifi /& SERPINEL i LIk F T4 K35, LoVo 4l #k
HRA T an i 5L 5 245 %) 1 A 52 50 25 I 5, RKO 4 /it
¥R B i FuHeng Biology 2\ 7]

1.3 XA EALE

F 2R F R4 W 3 F i SEOU
Biology /A ] ; 35 35 5k DMEM F1 1640 X il B b 5
GIBCO-Invitrogen /&) ; SERPINE] 33 K FIT 3L £ 15
P 15 BRI E 1 Genepharma 23 H] 5 c-DNA J %
A 1R & H b 5t TaKaRa 23 7] ; CCK-8 4% %
RIS 25 B 2R gL (03  RIPA 2 40/ 41 i 2 /% i . BCA
PRI & B e BRSO TR R
SDS-PAGE il i £ . L 1Kk 28 W S v 5 9% vp i JBE g 0%
31 TBST Mg [ b 5T Solarbio 73 7] ; Matrigengel J g 5
BEJ B bR AR 2 T s RNA 4@ B0 & 40 i 2% 0
TR ) & T BE R R PO BB ECL &6
W H L Beyotime 2\ w); SERPINEL 5| 41y H 7§ %
Tsingke Biotech /Y @), NS 5| ¥ W H W 7§ Accurate
Biology /A #] ; SERPINE1 — 4 Ity H 5% Proteintech /2y
F); PI3K, AKT, p-PI3K I p-AKT — ity H I
Abmarts 23 F] ; GAPDH —477, 411l 5 #tJ HUABIO
YN

F A H R B TR AR BEAR X () 2K : Thermo , 7
Hi:USA) ; 96 BAMEE ()4 : Olympus, 7 4l : Japan )
qPCR 4" B4 (T~ 58 ABL, 7 Hli: USA) ; i1 Yk/ H 5% 4
(7% :Bio-Rad, 7=#h : USA)

1.4 fmaddic 4R BRACHR R L

RKO 4l Jfg #& ] DMEM 5 4% 5¢ 42 B % B 35 5% 5
LoVo itk ] 1640 58 4R Fr 5137 . Bigr A imA
19 175 25 3 AN 10% Jif 4= 138 (FBS ) T il B o8 42 1k

Frhk, W IR AN 37 °CL,5%C0,,

M4y 2H - 3 T 3R 2H (0e-RKO L oe-LoVo ) 5 4L oe-
LV8N-SERPINE1 G ER 214, LAFE YL oe-LVSN 28244
[ A B AE R X5} BB ZH (0e-RKO-NC 0e-LoVo-NC) ; T4 5
1540 (sh-RKO-352 , sh-RK0-603 , sh-RKO-822, sh-LoVo-
352 sh-LoVo-603 ., sh-LoVo-822) 43 %Il #% 4t sh-LV3-
SERPINE1(352.603 .822) &5 244, LA%% 44 sh-LV3
23 BRI B LA A % B4 ( sh-RKO-NC ,sh-LoVo-NC) ,

TR A R 8 0T SO A e S 200 AR i
B e I 30 Y 2 e 52 (MOT) i A3 i 7Y 527 7 2K
7B, 24 b JE 4RI, R 72 h R S5O0 BRI P
WG IR AL, SR 5 I AGE B9k 32 A IR 75 3K 58 e 85
Ik, 8 R, RO TR SRR R L, B3R T d S WA g
4T RT-qPCR 1 Western blot %8 % ( %7€ H 1YL
FIRIKF) IR S E 4 R G A% RO RE A L R A R D, 8
T AT IS5
1.5 RT-qPCR #

TEHUR A FEAE 80% XA A: +< I 0 4t it ( 4H 24
WBC PG B A U AR SEAT WL ) L W] RNA $2 i
BRI G HEAT B RNA SRR, 585070060 B2 A6 ) H 4
IR T, RIS A% RO 4R IUREAS £ 4T c-DNA
S5k, SR G 84T RT-qPCR 4784, R J5 >R I 27 Jr
P AT AR E = AT I 4 AR B F A
SERPINEL iE [fi] 5] # 5’-CCGCCGCCTCTTCCACAA-
ATC-3', )z 11 5| ¥ 5'-TAGGGCAGTTCCAGGATGTCGT-
AG-3';GAPDH E[i]5|#) 5'-GCACCGTCAAGGCTGAG-
AAC-3, a1 5% 5'-TGGTGAAGACGCCAGTGGA-3',
1.6 Western blot #-i)|

B BRI R A FE TR 80% %ot A5 AR A I 7 U 40
JHL, A B RIPA ZH 21/ 200 it A v ( ZH 2R 200 B
i H IR A AR W o ARG 2H 2 A A T A
&) PRICE R 1, BCA R I 28 ik FE . F Uk R B
M1 : Hi4E 10% SDS-PAGE HEME, iNA 10 pg S I HL UK
SYES B R AR 9 L0 (PVDF) B |, BT 5% i

R EIRET A 2 he HUAIEE « # B —Hrii W] B R
Brik K PVDF B FRCE 4B —PL TAEW 4 C KA
R R B 0, T — P & 56 iU #E4T TBST PRI ;
14 PVDF 5 T B i e drac i Ll = — 40, 4
IFEIRIFE 2 h, W F 58 UG VeI, B 6 o0 A i
ECL JOGI#HAT PVDF 5 i i) Tmage J 845
JRIEAR, A7 20 Hr
1.7 mfeshie ki
1.7.1 CCK-8 55 P17 DU 20 L 4% 2 000 A4~/ L1
SJHEFPT 96 LA, IFAE 7 LA T 8557 612,24 48
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72 h JELINA 10 pL. CCK-8 ¥, 7 37 C . & 5%
CO, PIEIRAE I F 3 ho FIATEEAR K I 450 nm F
620 nm Ab [t 5% %% B (optical density, OD) , =& Ff] 450 nm
4k OD fH ¥ & 620 nm 4k 2 L K () OD {EAE R P-4k
A MRS TR RE T .

1.7.2 SEREIBRLsEs  HRRINZEMIFR 500 4~/ 4Ly
51 F 6 LR, A 37 C \5%CO, fHiRKE =4+,
2~3 d 4l 1 IR R FIEAERE SR 10~ 14 d J5 4
TR W AR SR, PBS S L 2 WS A 4% 25
FREE [ 52 (1 mL/4L) ,30 min 5 PBS {3 2 I, IIAZE
AR R (1 mL/AL) , Y48 30 min Ji5, PBS {HUE &
6 FLAR - JCH 8 ¢, BT 5 AR LA BR Gl A Tmage )
WA R AR, I T AR ST o

1.7.3  Transwell iFF85C00 AT 12 h HERF00 44
e HTC FBS $555 Bd 57, 78 Transwell T E/NE A
20% FBS fy5¢ 415374k 600 L. K YUHR A0 i 251731
1k, H17C FBS 15 F S 18, B 5) b T Transwell | )32
INE B 100 (2 5x10% AN) |, Hefh o8 5 g #1557
A 37 C 5%CO, fHiRBEFRF D IE T 36 h; FE 5%
BUE FIR/NE 4% Z2 R P EERE , 45 db 5 g4 6, PBS
PRURRE TG A R AT R BRI IR 3 ST, i
BT AR E

1.7.4  Transwell {27855 PERT 12 h JERFI 40
W TG FBS 553 3L 855 3%, 3210 3 h #f Matrigengel FLJiE
JRIL 4l T Transwell |2 JIRHS, Hl4E R B AL, £
Transwell )2 /NE A & 20% FBS 11 5¢ 4 55 55 5t
600 wL KRy UHR A0 M 4TI A6, TG FBS B3R ks i
BI518: FhF Transwell 1 FJZ/NE, B 4L 150 wL (2
7.5x10* 4™) , J5 22 Transwell TEFSS25

1.7.5 Hoechst 4i it YL {4 ¥ i Hoechst 4 {a 4

JOZRI AN T B A SR8 B 6 FLARA,
P 5] F A 3 0 110 A (] 45 1000 48 Y /5 T3 A IR 35 SR A
55 2 KA TANML I i, [ 58 U PBS WS Uk,
A Hoechst 33258 Jeft 5,500 wL/fL, = i ECIEF
5 min, [A] BT SE S IR, G 656 B PBS 1§ Uk J5 T —
PUPCTRKE T8I b, 55 1WA 40 Y o5 3¢
L BOETEZOE B T UL K 350 nm 2247, B At
P 460 nm A7 A5 H £ RO S AN A0 B BE AL 3% B
15 5K AR, Ji 5 5k e OB T O A A A B
PEAG AN A P T Ol
1.8 it o

B EAEA AR - 6 BOA I G127 05 1255 58
2250 M1 A SPSS 26. 0 i1 GraphPad Prism 8. 0 %%
P, SR B R OB, D xes FOR, A AR H
MSTREAS ¢ K5, BT FEAS B FHBC R AEAS ¢ R, 241
(] 2 5 USRI R R R 5 2240 #r, P<0. 05 AR 22 55
gt E o

2 R

2.1 #85J5% F SERPINE] £ 56 K45 A )G 6

i1 starBase FiI TISIDB 3 4 n] ¥4k /i e
I aE v SERPINEL 235 51l R 73191 #1950
JG L & | starBase Z03E 37 & L SERPINE1 fE 4%
RIS T IEW 45 441 (P<0.01) ; TISIDB
Bt PE 4 A B SERPINEL 1y 335 B I K 43 10 (4 3
MG, 25 5% A it & X (P<0.01) ,SERPINEL 5
FeikdH B E UG B A 7] E] (overall suivival , 0S) %5 T
RFIA(P<0.05) . WL 1,

= 100 = 1.0 \

f b = : == SERPINE1 k3 k41

= 175 [ S b - — SERPINE1 ##ik41

@ - 9 | . 08

S 2 _Q T 1 H

I 50 - i 31

ﬁ 25 R 5 E

= . : ES i

- A — R 0.2

S sl = 2 ;) =

= & 0

= -50 = . . . . T T T T T T

” Ll o EWEBAS A 7 1w Wy VY 0 2 4 6 8 10 12,
||§n%ﬁ‘§ﬁ B Eﬂﬂ/q‘*

a:P<0.05,b:P<0.01
A :starBase 4 % ' SERPINE] {2 45 % J% 20 47 fo SE 7 42 B 2027 F %9 & ik 47 ; B TISIDB 4 4% & + SERPINE1 f&
7 ) s R HA 46 B e 4L 4 84 A A G TISIDB 4048 & 7 45 M % % & SERPINE] & %A A L0 F6 & 5 W 2%
1 ##EE S5 SERPINEL HjRiZ5IERSBARFEHNXR
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2.2 SERPINEl £ 4 W85 & e P ol kik
SCER LA GAPDH SN2 i i RT-qPCR SE5 & 81
SERPINEL 1y 3 i5 5 ¥ 48 5 % & 45 B 45 R — 2,
SERPINEL 7E45 7 J 41 23 b 1 3235 3 I 55 41 4L, B
FHECXTFEA ¢« K305 B 5 A8 th 45 i 41 23 598 55
WA FRik 2= R HA G2 E L (P<0.01, [ 2A B);
Western blot 523 [l ¥ & 45 i 98 41 21 th SERPINE1
EAMFER S TS HE, KEEER T ER A
BiiteE i X (P<0.05,18 2C D),
2.3 SERPINE1 g & & fo 48 &34 20 F 69 I
JyPEAL SERPINE 3 PR 3k R 3A T TP 35 1 12 0
BEZAEL YL 235 )7 98 40 L (RKO F1 LoVo 4 L #k ) Y%L
B XA RT-qPCR 1 Western blot ¥{E &l H 1t & [
SERPINEL By IATE M, L GAPDH Ry N2, X B iF

1.5
]ﬂg : b
= °
®
_’b?
= 104 f
-~
=
z
~
= 0.5
=
(=T
=
=
un

0 T T
I i
e A

serpiNE1(45¢10) - (D
GAPDH(37x10°)— - -
C

F7¥ — {1k b B, RT-qPCR £5 3£ £ B, 5 4 M 41
(0e-RKO-NC , 0e-LoVo-NC) # k., 1 ¢ 35 4H ( 0e-RKO |
oe-LoVo) SERPINE1 [ 3% ik 755 55 %t B 2 ( sh-RKO-
NC . sh-LoVo-NC ) #f [, T 41 3% 35 24 ( sh-RKO-352
sh-RK0-603 , sh-RKO-822, sh-LoVo0-352 sh-LoVo0-603 .
sh-LoVo-822) SERPINE1 [ 21k /&M%, £ BB G2
B (P<0.05,F 3A.D), Western blot Z5 R B /8, 5
XTRRZH AR L, 32 ik 41 SERPINED SRR £ 5
XTREZHAH LE, T-H0 R R 4 i) SERPINEL &35 ik /b (&
3B.E) ; Gt 2= i i R, Bk sh-LoVo-352 414f, Hx &
HEFIAGHE X (P<0.05, 8 3CF) , Z5R%H]
#:3u sh-LV3-SERPINE1 (822) 184% % #{& SERPINE1 [
TR AR, A TR IR A T e ZL D RE S 50 .

1.5 =

1.0+

0.5+

SERPINEI mRNA X} #ik 5

0 T T
i Iy
4141 B
1.5
a
1
X)
14
=
o
R
= 0.5+
Z
=
(0=
=
[9p]
0
i D

a:P<0.05,b:P<0.01
A:RT-qPCR #:-| SERPINE] 12 4 W) 95 Ao % 57 447 ¥ 69 & ik £ 5+ ;B RT-qPCR 41| 5 xt48 224 K + SERPINE] #9
%% ;C;Western blot # ) SERPINE1 % &G £ 4 M ERBEFHARPEARA;D. T 2o EmELEFHAR T

SERPINE1 & & %% 2 %

2 SERPINEl & fpEREZSHARHRIE



1756

Rl 4222 R K24, 2024, 46 (15)

http : //aammt. tmmu. edu. cn

1 2

SERPINE1 mRNA %321
5
1

SERPINE1(45x10°)— W WD S S s
GAPDH(37x10°)— (D D D 4D 4D 4 B

S
o
|

W
1

3 4 5 6

SERPINE1 £ (A X ik 5
z &

o
|

1 2 3 4 5 6 .
415 ¢
i 2.0 \ ~ 20-
A 2 e E?J b
#® a ] -
=17 A # 154 b
z - E b
< =
Z 1.0 I 1.0
% 7 8 9 10 11 12 it
= 05+ SERPINEI(45x107) > weG_—:_ 4 - - i 2 )54
= &
= GAPDH(37x10")— (S D D G GED . = o
n < =
7 8 9 10 11 12 7 8 9 10 11 12
415 D 15 F

1:0e-RKO-NC;2:0e-RKO;3:sh-RKO-NC;4.sh-RKO-352;5;sh-RKO-603 ;6. sh-RKO-822;7 : oe-LoVo-NC; 8 ; oe-LoVo;
9.:sh-LoVo-NC; 10;sh-LoVo0-352; 11 ; sh-LoVo-603 ;12 : sh-LoV0-822;a: P<0. 05 , b P<0. 01
A:RT-qPCR # 2£ 4 R Bl 1% % & # # & SERPINE1 £ RKO #mfitsF 49 % ik ; B: Western blot 4] 4% 3 R B 1% % &
# 4k 5 SERPINE] & & 4 RKO @i F ¢4 £.3i% ; C: & 41 RKO #m it SERPINE] & & 483+ & 3% 69 £ % 4-#7;D: RT-
qPCR #i] £ 3 R ) 1% 9% 4 4K /& SERPINEL ££ LoVo % L & 9 % ik ; E: Western blot #4253 R B 1% 7% A &R AR )&
SERPINE1 %& & 4£ LoVo Zm L ¢4 & ik ;F: X428 LoVo fm i SERPINE] & & 4834 £ ik 69 & 5 57

B3 #:[E SERPINE1L [B4% 52 {&/5 SERPINE1 §) % ik

2.4 SERPINEI %5 % J& 2m i, 38 5864 %

2.4.1 CCK-8 528 1FAk SERPINEL X4 g 98 41 it da
EENEALD K 450 nm 4b OD {2 620 nm 4b%

K iy OD {, P4l SERPINEL i ik flT- 4L R ik
Je WA S FE A R R . 45 R R AE RKO Fl LoVo 4 g
PR % Yt i 3235 0e-LVSN-SERPINEL 25 75 £ 44 , 4%
Y 12 h J5,0e-RKO 4l oe-LoVo 2 40f[% OD {E 55T
0e-RKO-NC £ Fll oe-LoVo-NC 41,569 48 h 5, —#
SEAS 5 X (RKO 4ififl: P<0. 01;LoVo 4t fifi :
P<0.05, & 4A B) . [A7E RKO F1 LoVo 40k o
YT P ik sh-LV3-SERPINEL (822 ) 18 45 75 214 , i%
Yu 24 h J5, sh-RKO-822 4 1 sh-LoVo-822 41 41 Jits 114
OD fEAKT sh-RKO-NC 41 Fil sh-LoVo-NC £, %Yt 48 h
&, —HESFHAGIFE X (P<0.05,[8 4A B)

2.4.2 wiREIE MR AL SERPINEL X 45 i fi 41 it
ST LD AL N B i R S DU R S Y AR AT

HEfT AL, AL SERPINE]L 3o 22 35 F1 T 22 35 ) X 4
MO R o 25 SRR WIFE RKO I LoVo il itk %
Yesit F2 3k 0e-LVSN-SERPINE 18 455 8 2 {4 5 , oe-RKO
2l oe-LoVo ZH 41 il A9 42 7% T8 B i ALK T 0e-RKO-NC
ZHF1 oe-LoVo-NC #H ( [&] 4C D) ; [d] B} #E RKO FI LoVo

YR % G T4 3R 3k sh-LV3-SERPINE] (822) 85
FHA)G, sh-RKO-822 #H il sh-LoVo-822 £H 4 it 1% £&
%I 1% 1 AR /N T sh-RKO-NC £ il sh-LoVo-NC £ ( [
4C D) ;78 RKO ZHHakkEFI LoVo 41 gtk SERPINEL 53
FEIRAFNT 3K 2 240 B v B2 2 i T AR X6 F o
MR A, 22 R A GeiT2# 3 L (P<0. 05, K 4E F) .
2.5 Transwell 5% 33%4%& SERPINE1 *} %5 % % 4w i it
% 88 7 09 % @

i3 Transwell SCEGHIN 4 L 1245 B 1 - AL 45
AN AR RS 1R, PEAL SERPINEL 3o F2 3k F1 T4
FIRIG AT AR B8 1 52, 25 3 R BIAE RKO FI
LoVo 2tk e ik 335 oe-LVSN-SERPINEI 1855
HIRJG , 0e-RKO 21 il oe-LoVo 20 41l Jiid (i A5 fE 11 5 T
0e-RKO-NC 41 Fl oe-LoVo-NC 4 ; [5] i} 7£ RKO F1 LoVo
YHfAR P Y T4 sh-LV3-SERPINE (822 ) 18 5 2k 14
J& ,sh-RKO-822 £H il sh-LoVo-822 4 4 it )3 £% e F14%
F sh-RKO-NC 41 F1 sh-LoVo-NC 41 (& 5A.C) ; £ RKO
YRR AN LoVo 4iffakkH SERPINEL iif Fik g F-T-HL 5k
IRYLTE R T AR ORI (R 6] BRAT EL A, 22 R A G it 2#
% Y. (P<0.05,/5 5B.D) .
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D(450-620)H
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1:0e-RKO-NC;2:0e-RKO ;3 :sh-RKO-NC ;4 :sh-RKO-822;5;0e-LoVo-NC;6:0e-LoVo;7:sh-LoVo-NC; 8 : sh-LoVo-822;
a:P<0.05,b:P<0.01
A:SERPINEI ¥ ik % F# &4 & &40 RKO 20 i 42 R B B 1) & OD {49 £ 5 447 ; B: SERPINE1 3T & ik & T 3£
ik )G &40 LoVo fa R L 71 F B ] % OD 4869 £ f+ 4 #7; C: SERPINE] it & ik & F 48 % ik & &40 RKO 4a e 52 %

MU ; D SERPINEL it & ik B F & ik 5 &2 LoVo 28 it £, % sty oL E: A28 RKO 48 8 5,146 i @ 47 52
FOMF &40 LoVo 4m it 55 T A & AR L F 94T

¥ 4 SERPINE1 it 5% 3% F0 T 5= 1% 33 40 B 1 58 B 0 9 =2 i
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X 404 b
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1:0e-RKO-NC;2:0e-RKO;3:sh-RKO-NC ;4 :sh-RKO-822;5: 0e-1.oVo-NC; 6 : 0e-LoVo; 7 ;: sh-LoVo-NC; 8 ; sh-LoVo-822;
a:P<0.05,b:P<0.01
A:SERPINEI it & ik % F#. & 12 5 &40 RKO %8 it 4% B oL ; B: &40 RKO 48 feL it 4% @ A € & 447 ; C: SERPINEL
it A BT WA G &40 LoVo fa I A4 ;D &40 LoVo i it 4 @ AR & & 47

[E 5 SERPINE1 i ik TFHi = iE 3 4B T 68 B 200
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2.6 Transwell 13 % 92 1#F 4& SERPINE1 =} 4 i J% 2
Rz 2 48 71 89 %R

1E Transwell [ 25 JiE #0540 #% Matrigengel 3 Jis i 3
JoT, T AN MR 2R AR R ] Transwell S50 465 0 41 fig
(12 78 . 1 I 12 Ak 45 41 40 B 1% AH 6 28 T R, PFAl
SERPINE1 3 3K FIT-H0 33K 5 % 4 i = 28 8 1 i 52
Wi, 259 R WATE RKO 1 LoVo 4 i bk vh 5% g i 634
0e-LV8N-SERPINE1 18 %5 # #% 1& J5, oe-RKO Al
oe-LoVo 41 41 il i) 1= 78 fE /1 5 T 0e-RKO-NC 41 Fl
oe-LoVo-NC 2 , [A] i 76 RKO Fi1 LoVo 4 itk 5% Yy 1
3t sh-LV3-SERPINE1 ( 822) 12 5 # 2k {& 5 , sh-RKO-822
21N sh-LoVo-822 41 4 il i 12 72 BE J1 Ik F sh-RKO-NC
ZH 1 sh-LoVo-NC 41 (& 6A . C) ; #£ RKO 4fl it # Fi
LoVo 4l ffi ko SERPINEL i FikH A T EKIEHE
G R B BRZH LR, 25 S A et i L (P<0. 01,
Kl 6B.D),
2.7 Hoechst 2 etz 8 = % & 5% ¥ 3% 46 SERPINEL 2

2E W % R T 0 %A

18 3 Hoechst 21 it AZ 7 T G €0, 46 0 20 it % 1= FE-7E
i A B LR B A A% A A0 I U TS B, BT A
SERPINEL i3 35 F1 T4 J5 X 20 B 08 T2 i s i . 25 21

FHATE RKO F1 LoVo 41 Jid#% rp % YL i 323K oe-LVEN-
SERPINE1 18 %53 214 )5 , oe-RKO ZH 1 oe-LoVo ZH 4
fE Ay T80 0 T sh-RKO-NC 4H #1 sh-LoVo-NC 4,
[ 7 RKO 1 LoVo 41 bk Hh 4% e T4 33K sh-LV3-
SERPINE1 ( 822) 18 %% & 2% {4 J5, sh-RKO-822 41 fil
sh-LoVo-822 ZH i il 1) i -4 i 2 T sh-RKO-NC 4 il
sh-LoVo-NC ZH (1&] 7A [ C) ;i i T8 e R 3 AL B 1 4
ZHAN LR R TR, A T SRR AT, S A A RN IR
FHEE 22 A gei 27 8 L (P<0.01,& 7B D),
2.8 #% SERPINE1 %t PI3K/AKT 42 % i@ 5% 9 % ")
i 137 Western blot SZ 5145 SERPINEL %} PI3K/
AKT 55 B 152 . 45 5K WO, 7E45 1 98 RKO Fi
LoVo 4l itk 1 17 SERPINEL 33 335 5 , 41 g PI3K
FAKT ()35 o 2 484k , T p-PI3K Fl p-AKT f 3%
IR 7E#E T SERPINEL THE3R34 5 , 40l PI3K A1
AKT ikt o] B 221k, i p-PI3K F1 p-AKT )%k
Wi (B 8A) s G it 2 43 Hr B 7R, p-PI3K/PI3K Hi
p-AKT/AKT [ A{H 2 5 ¥ A 4t it % 5 X (P<0.05,
8B .C) . HIAEI, 7545 W g 40 A h SERPINEL 3:f
FIRFNTPFIE AT R ot PI3K/AKT {5538 52 m 2
ML BG 5 T SR 2R T,

60 ——
40

20+

AR 2R B %

AR 2RI BY %

5 6 7 8
2151 D

1:0e-RKO-NC;2:0e-RKO;3:sh-RKO-NC ;4 :sh-RKO-822;5;0e-LoVo-NC;6:0e-LoVo;7:sh-LoVo-NC; 8 ; sh-LoVo-822;

a;P<0.0l

A:SERPINEI it & ik & F# A& ik & & 41 RKO % 64z 245 5L ;B &40 RKO 4 fefz £ /@ A2 2 & 447 ; C: SERPINEL
iRk BT A SE & LoVo ta iz £ LD A28 LoVo @ iz & AR 2 E 547
& 6 SERPINEL id RiAFFH R ILITAMEBEEE NI
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0e-RKO-NC oe-RKO sh-RKO-NC sh-RKO-822
- - - - A
oe-LoVo-NC oe-LoVo sh-LoVo-NC sh-LoVo-822

1:0e-RKO-NC;2:0e-RKO ;3 .:sh-RKO-NC ;4 :sh-RKO-822;5:0e-LoVo-NC;6:0e-LoVo;7:sh-LoVo-NC; 8 : sh-LoVo-822;

a:P<0.01
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a;P<0.05;b:P<0.01
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2 3 4
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EIRINLE I S AEAAE AR 90% UL b Hil T
SRS 1N At 7/ M G )7 U & o v
W, AR R B A BT RS W
RS ARG ) 5 AREAF R A 20% T
R IR R AR T AL s (R ARG /N T 50 %
B RIRBAFE LT TR RO B SR AR R
NIRRT BB TR B R, R A
FZIA R . I, B YIRERT 54
P W BT RIS FIRAHSCRYRE o

SERPINE1 7E 3t 29 IA 2 55 Hi il A &8 ifn AL ) A1
Ko SR, I JLAEBIFE e AL 2 FPRRE TP 5 3k
3 R R AN AR B AR R A4 Y
AR Rz Ta] R I A% AL ( epithelial mesenchymal
transition, EMT) ! MRi SR8 L JeAE L™ B
SHLPE" Sk R R YR Th g, L4 R B i
SERPINEL "] LASKS) 1 BEIR 240 s EMT 587> EMT,
SRR TR B A B, oo 0 B 2 5 8% 5 MAO 4512 B
FEENF AR 4518, iR SERPINETL 138 3K )5 AJ I
/DRI G R S 20 () B B85 TENG 4677 % Bk &
SERPINE1 # 3% J5 7] ¥ % i & N 5 4 KA -2
(vascular endothelial growth factor-2, VEGF-2) {5 5 il
B 2 B A PR AL A2 1% ZHANG 45 % BT
#K SERPINE] R X5 FEMENEAERKKEF A
(vascular endothelial growth factorA, VEGFA) ik |
P, BEWGE T = IR AR AR AR 2
CHAVES-MOREIRA %" ¢ — 15 By 5198 #F 55 v % B
SERPINE1 ik 290l J5 7T LAAE oE—Fh 2 A e 48 A=
JIC A R A ) ) 38, 95 R 4 2 AR T A 5 Ut
AN B AP T I8 MiR-181c-5p il i #t [n] SERPINE1
i e e R 2 6 g ) B 1) S5 A A, DTG 52 i e g AR
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PR R/ e A XU D BE
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S5R—E0, BAWIE it — Pl A 15 o i R LR 5
S RAMIEMI S, HU %2 BF533iE 5 SERPINEL 75
Silp AL PR R RS TN IR R H R, 4
SERPINE1 Kk FEARIT, 40 il i) EMT i 72 52 2410 i
HAR 22 F0 19 FE BB ) W] R R AR, 0 2K P T s KIM

BN R B/ IR T 1IN 43 I8 SERPINEL 263K,
W MMP1 3538, BN Es e # . AWHoEaE— 20 0
FH Western blot 7 R 4347 % I SERPINE1 = 335 1] fE
i O PIBK/AKT 5 5 38 o & #5 4e fe DI RE, 5
ZHANG 45 % 3 SERPINEL {i 8k = B 1 7L I 40
RS IAE FHPLA —2

BN ASBIFE a3 SR i R AR AS 1 ] RT-qPCR Al
Western blot I&31F A= )15 . 2F 43 ¥ 45 S-——SERPINE1
eSS ik, HE il d SERPINEL i %
IRANTPRARTE 00 s 25 B8, e e A J i s e et 2 ke
WATHGT R SR EME TR REMT ST, DA
TESS T g i e b R AR Y S T RE. e i g
Western blot 2256 % ¥ SERPINE1 13 3% 3k 0] 88 18 113 %
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Bt R R A T M T TR 24 ) B S e R 45 v
AR SRR BT R 2

S5k

[1] BRAY F, LAVERSANNE M, WEIDERPASS E, et al. The
ever-increasing importance of cancer as a leading cause of
premature death worldwide [ J]. Cancer, 2021, 127 (16):
3029-3030. DOI. 10. 1002/ cncr. 33587.

[2] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[ J]. CA
Cancer J Clin, 2021, 71(3): 209-249. DOI. 10. 3322/
caac. 21660.

[3] ZHENG R S, ZHANG S W, ZENG H M, et al. Cancer
incidence and mortality in China, 2016 J]. J Natl Cancer
Cent, 2022, 2(1); 1-9. DOI; 10. 1016/]. jncc. 2022. 02.
002.

[4] KUIPERS EJ, GRADY W M, LIEBERMAN D, et al.
Colorectal cancer [ J ]. Nat Rev Dis Primers, 2015, 1.
15065. DOI; 10. 1038/nrdp. 2015. 65.

[5] ZHANG F, ZHANG Y Y, ZHAO W W, et al. Metabolomics
for biomarker discovery in the diagnosis, prognosis, survival
and recurrence of colorectal cancer; a systematic review[ ] ].
Oncotarget, 2017, 8(21) ; 35460-35472. DOI. 10. 18632/
oncotarget. 16727.

(6] FWKRZ, Wiwn, BT, 55, o ESE EmE 1988-2009 4%
R ABE TR @A ], h e E AR, 201821
(1):33-40. DOI; 10. 3706/ cma. j. issn. 1671-0274. 2018.
01. 007.

GUO T A, XIE L, ZHAO J, et al. Trend analysis of



http ://aammt. tmmu. edu. cn

il 45 %2 B R, 202446 (15)

1761

(9]

[10]

[11]

[12]

[13]

[14]

[15]

morbidity and mortality of colorectal cancer in China from
1988 to 2009[ J]. Chin J Gastrointest Surg, 2018,21 (1)
33-40. DOI: 10. 3706/ cma. j. issn. 1671-0274. 2018. 01.
007.

MORROW G B, MUTCH N J. Past, present, and future
perspectives of plasminogen activator inhibitor 1 ( PAI-1)
[J]. Semin Thromb Hemost, 2023, 49(3) . 305-313. DOI.
10. 1055/5-0042-1758791.

WRIES, SBWI, EAS, 5%, SERPINEL 78 MR b D RE S 1
MRS RE ], BB 4 g pesy, 2023,37 (9): 813-
816, #t 3. DOI. 10. 13730/j. issn. 2097-2148. 2023. 09.
019.

CHEN D H, GUO G, WANG J, et al. Research progress on
the function and application of SERPINE] in tumors [ J]. Mil
Med Jnt Log, 2023,37 (9): 813-816, Cover 3. DOI. 10.
13730/j. issn. 2097-2148. 2023. 09. 019.
WANG B F, GU B H, ZHANG T, et al. Good or bad:
paradox of plasminogen activator inhibitor 1 ( PAI-1) in
2023, 559.

digestive system tumors [ J]. Cancer Lett,

216117. DOI; 10. 1016/j. canlet. 2023. 216117.
WANG D, YANG LY, LIU Z, et al. PAI-1 overexpression
promotes invasion and migration of esophageal squamous
carcinoma cells[ J]. Hereditas, 2020, 42(3) . 287-295.
DOI:; 10. 16288/j. yczz. 19-334.
OHUCHI K, AMAGAI R, IKAWA T, et al. Plasminogen
activating inhibitor-1 promotes angiogenesis in cutaneous
angiosarcomas| J |. Exp Dermatol, 2023, 32(1): 50-59.
DOI; 10. 1111/exd. 14681.
LI'Y Q, SHEN L, TAO K L, et al.
signaling pathway-related factors GADD45B and SERPINE1

Key roles of p53

in the occurrence and development of gastric cancer [ J].
Mediators Inflamm, 2023, 2023; 6368893. DOI. 10. 1155/
2023/6368893.

WANGWJ, LI H T, YU J P, et al. A competing
endogenous RNA network reveals novel potential IncRNA
miRNA, and mRNA biomarkers in the prognosis of human
colon adenocarcinomal J]. J Surg Res, 2019, 235, 22-33.
DOI; 10. 1016/]. jss. 2018. 09. 053.

LIUY, LI C, DONG L J, et al. ldentification and
verification of three key genes associated with survival and
prognosis of COAD patients via integrated bioinformatics
analysis[ J]. Biosci Rep, 2020, 40(9): BSR20200141.
DOI:; 10. 1042/BSR20200141.

WANG Y G, WANG J Y, GAO J C, et al. The expression
of SERPINELI in colon cancer and its regulatory network and
BMC Gastroenterol, 2023, 23 (1)

prognostic value [ J ].

[16]

(17]

(18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

33. DOI: 10. 1186/s12876-022-02625-y.
MIAO Z H, LIU S Y, XIAO X W, e al. LINC00342
regulates cell proliferation, apoptosis, migration and invasion
in colon adenocarcinoma via miR-545-5p/MDM?2 axis[J].
Gene, 2020, 743. 144604. DOI. 10. 1016/j. gene. 2020.
144604.

BILLER L H, SCHRAG D. Diagnosis and treatment of
metastatic colorectal cancer: a review [ J]. JAMA, 2021,
325(7): 669-685. DOI. 10. 1001/jama. 2021. 0106.
LIN, LU B, LUO C Y, et al. Incidence, mortality,
survival, risk factor and screening of colorectal cancer: a
comparison among China, Europe, and northern America
[J]. Cancer Lett, 2021, 522, 255-268. DOI; 10. 1016/j.
canlet. 2021. 09. 034.

PATEL S G, KARLITZ J J, YEN T, et al. The rising tide
of early-onset colorectal cancer: a comprehensive review of
clinical features, risk factors,

epidemiology, biology,

prevention, and early detection [ J]. Lancet Gastroenterol
Hepatol, 2022, 7(3): 262-274. DOI. 10. 1016/S2468-
1253(21)00426-X.
SINICROPE F A.  Increasing
colorectal cancer[ J]. N Engl J Med, 2022, 386 (16):
1547-1558. DOI; 10. 1056/ nejmra2200869.

XUE W, SUN C Y, YUAN H, et al. Establishment and

incidence of early-onset

analysis of an individualized EMT-related gene signature for
the prognosis of breast cancer in female patients [ J]. Dis
Markers, 2022, 2022. 1289445. DOI. 10. 1155/2022/
1289445.

WU P, ZHANG Z H, YUAN Y L, et al. A tumor immune
microenvironment-related integrated signature can predict the
pathological response and prognosis of esophageal squamous
cell carcinoma following neoadjuvant chemoradiotherapy: a
multicenter study in China[J]. Int J Surg, 2022, 107.
106960. DOI: 10. 1016/j. ijsu. 2022. 106960.
WANG Y C, ZHANG L P, SHI G H, et al.
the

Effects of

inflammatory  response genes on immune

microenvironment in colorectal cancer [ J]. Front Genet,
2022, 13, 886949. DOI. 10.3389/fgene. 2022. 886949.
SUY H, WU Y Z, ANN D K, et al. Obesity promotes
radioresistance through SERPINE1-mediated aggressiveness
and DNA repair of triple-negative breast cancer[J]. Cell
Death Dis, 2023, 14(1): 53. DOI; 10. 1038/s41419-023-
05576-8.

LI X, WANG C X, ZHANG H, et al. circFNDC3B
accelerates vasculature formation and metastasis in oral

squamous cell carcinoma[ J]. Cancer Res, 2023, 83(9):



1762

Rl 4222 R K24, 2024, 46 (15)

http : //aammt. tmmu. edu. cn

[26]

(27]

(28]

[29]

[30]

1459-1475. DOI. 10. 1158/0008-5472. CAN-22-2585.
MAO Y S, LI W F, HUA B, et al. Silencing of ELK3
induces S-M phase arrest and apoptosis and upregulates
SERPINE1 expression reducing migration in prostate cancer
cells[ J]. Biomed Res Int, 2020, 2020: 2406159. DOI.
10. 1155/2020/2406159.

TENG F, ZHANG J X, CHEN Y, et al. LncRNA NKX2-1-
AS1 promotes tumor progression and angiogenesis via
upregulation of SERPINE1 expression and activation of the
VEGFR-2 signaling pathway in gastric cancer [ J]. Mol
Oncol, 2021, 15(4): 1234-1255. DOI. 10. 1002/1878-
0261. 12911.

ZHANG Q, LEI L, JING D. Knockdown of SERPINEI
reverses Tresistance of triple-negative breast cancer to
paclitaxel via suppression of VEGFA[J]. Oncol Rep, 2020,
44(5) . 1875-1884. DOI. 10.3892/0or. 2020. 7770.
CHAVES-MOREIRA D, MITCHELL M A, ARRUZA C,
et al. The transcription factor PAX8 promotes angiogenesis
in ovarian cancer through interaction with SOX17[J]. Seci
Signal, 2022, 15 (728): eabm2496. DOI. 10. 1126/
scisignal. abm?2496.

LI X, WU P, TANG Y Y, et al. Down-regulation of MiR-
181¢-5p promotes epithelial-to-mesenchymal transition in

laryngeal squamous cell carcinoma via targeting SERPINE1

[31]

[33]

[34]

[J]. Front Oncol, 2020, 10: 544476. DOI. 10. 3389/
fonc. 2020. 544476.
ZENG C Y, CHEN Y X. HTRID, TIMP1, SERPINE1,
MMP3 and CNR2 affect the survival of patients with colon
adenocarcinomal J |. Oncol Lett, 2019, 18 (3). 2448 -
2454. DOI. 10.3892/0l.2019. 10545.
HU B W, CHEN Z W, WANG X G, et al. MicroRNA-
148a-3p directly targets SERPINE1 to suppress EMT-
mediated colon adenocarcinoma progression [ J ]. Cancer
Manag Res, 2021, 13.: 6349 - 6362. DOI. 10. 2147/
CMAR. S302777.
KIMWT, MUN J Y, BAEK S W, et al. Secretory
SERPINE1 expression is increased by antiplatelet therapy,
inducing MMP1 expression and increasing colon cancer
metastasis[ J]. Int J Mol Sci, 2022, 23(17): 9596. DOI.;
10. 3390/1jms23179596.
ZHANG W W, YANG SF, CHEN D T, et al. SOX2-OT
induced by PAI-1 promotes triple-negative breast cancer
cells metastasis by sponging miR-942-5p and activating
PI3K/ Akt signaling[ J]. Cell Mol Life Sci, 2022, 79(1) .
59. DOI: 10. 1007/s00018-021-04120-1.

(Y75 :2023-11-16; 18 [ :2023-12-23)

(hE ZHE)





