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U E] a6 8RS EREAZAEMKE A 1TLRPIDELS H M (CRC) A 4 13215 J H X 45 F i SW480 41 A 3t 7t
SWE TR F ok RIS B 25057550 TCGA S 57 LRP11 76 CRC AU [ RIA K. I8 BRI e AR 43 s
sh-LRP11 f& sh-NC Jii 4% 44 22 SW480 i ffl , K qPCR WB VA Il s 44 J5 % ZH 40 A 1 LRP11 /) mRNA FI 25 [ IR 1A, CCK-8 72
it A B AR 73 SRS I 20 B P S 0% 7 S R U 3R T A T T 2 A 1 O, WB R R SW480 4t fiid H cyclin D1.BAX . Bel-2 . B-catenin.
Tk B-catenin 252 (1 RIAKF . 48 R : TCGA Hdi 240 73 M1 i/, LRP11 mRNA 7E CRC H A )ik /K i 3 & T IE W 4
Z1(P<0.05). 15 sh-NC AL EL%L, sh-LRP 11 2 SW480 4H i (1 14 T8 3 77 BH Sl B 16 40 B T2 28 S8 25 7w (39 P<0.0 1D, 4 il th BAX 3%
5 E T Bel-2 A B35 P (3 P<0.01) ; GO/G1 HAZN 3 £ . S HHZ0 A A & 92D (35 P<0.01) , cyclin D1 [ & [ 3% 5 35 FEAIC
(P<0.01) ; Wnt/B-catenin {5 5 i # ' B-catenin 175 1L, B-catenin ) & (#1545 3% T4 (3 P<0.01). £ #:LRP11 mRNA £ CRC
A B sk, T LRP 1 2k nT #iifi 45 [a SW4AS0 41 3 G J- A2 kLR 17, 2 CRC AL T — FhB 7R VR 7 0 A
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Expression of low-density lipoprotein receptor-associated protein 11 in colorectal
cancer tissues and its effects on proliferation and apoptosis of SW480 cells

LI Jiankai", ZHU Xiaohui", HE Jiaxin"®, YANG Chenhui", JIA Pengsong", WANG Jiayi", LI Yong’ (1. a. Department of Colorectal and
Anal Surgery; b. Department of Radiotherapy, Anyang People’s Hospital, Anyang 455000, Henan, China; 2. Department of Anorectal
Surgery, Qijiang District People’s Hospital, Chongqing 401420, China)

[Abstract] Objective: To study the expression and biological function of low density lipoprotein receptor associated protein 11 (LRP11)
in colorectal cancer (CRC) tissues and its effect on proliferation and apoptosis of CRC SW480 cells. Methods: The expression of LRP11
in CRC tissues in TCGA database was detected by bioinformatics tool. sh-LRP11 and sh-NC plasmids were transfected into SW480 cells
by lentiviral infection technique, respectively. The mRNA and protein expression of LRP11 in each group of post-infection cells were detected
by qPCR and WB methods, and the proliferative activity, apoptosis rate and cell cycle distribution of the cells were detected by CCK-8 and
flow cytometry, respectively ,and WB assay was used to detect the expression levels of cyclin D1, BAX, Bcl-2, B-catenin and active-f3-catenin
in the transfected cells. Results: As shown by TCGA database analysis, compared with normal tissues, the mRNA expression level of LRP11
in CRC tissues was significantly increased (P<0.05). Compared with sh-NC group, the proliferation activity of SW480 cells in sh-LRP11
group was obviously decreased (P<0.05), the apoptosis rate was significantly increased (P<0.01), and the mRNA expression of apoptosis-
related protein BAX was increased (P<0.01), while the expression of Bcl-2 was decreased (P<0.01); moreover, the cells in G0/G1 phase
was increased significantly and the cells in S-phase was decreased significantly (all P<0.01); meanwhile, the protein expression levels of
cyclin D1 and B-catenin and active-B-catenin in wnt/B-catenin signaling pathway were significantly decreased (all P<0.01). Conclusion:
The mRNA expression of LRP11 is highly expressed in CRC tissues, and interfering with LRP11 expression can inhibit the proliferation
and promote the apoptosis of colon cancer SW480 cells, which provides a new therapeutic target for the treatment of CRC.
[Key words] low-density lipoprotein receptor associated protein (LPR11); colorectal cancer (CRC); SW480 cell; proliferation;
apoptosis; Wnt/B-catenin signaling pathway
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75 B 795 (colorectal cancer, CRC) /&2 EREE =

R UL R R e R A DR BB T I B K SR R
4 GLOBOCAN 4 BR i i 4t v 24 2020 4F i 3
CRC J% 5] 1 880 725 {5l C /i Fir 5 % i H7 384 993 151 11
10.0%) A3 CRC AL T35 915 880 151l 4 Fir A Jee it
FET R B 9.4%)1, CRC I & B[R & 5 44 i = 4
KW B LTI CRC S LA g 5 i s B 1D
K550 % DL BRI N i CRC RS s, HTis
Y, R, RN R R CRC 1 R J5 HL I FE T EE
MOXH PR R CRC IR IT K P EBF EEE L. K
%R & A 2 AR A ¢ & A (low density lipoprotein
receptor-related protein, LRP) X % & —HF R E A,
AT I 52 R A 5 e A R 1) P9 1 R T E AR
BT, LRP11 42 LRP S0 1T i 01, v I8 4 4 i
T AP IR R, 25 M0 @57 1 8 55 04
Ji 345 5512 2 55 A A i B AT, LRP1 7R
FUMRAE 5 200 7 41 R S e e A N e v k4
HIEMEH. SR, LRP11 /£ CRC HIIEH MA T .
AHIEFCIN A W15 2207 10 Bt R I LRP11 /£ CRC
H A Bk, il RNA F U E R R LRP11 78
h i SWAS0 4H i H (1314 , L& 6T SW4R0 4 Jfd 1
S TR R, B 75 N IF K LA LRPLL AT AL
CRCYAITHE SRS E KR .

1 MR5EE

1.1 CRC#L4 ¥ LRP11 mRNA % ik # 4% % &

GEPIA ™ ¥k (http://gepia. cancer-pku. cn/index.
htmD /& AL 5 R BT K 128 B3 web 5545, &
7173 AT AH DG JE DR (1 22 57 3R 08 B L 5 W A6 3 AR A7 T
Ja AH OGP o AT 90 3 T i 50 o s , 4 vt B
43 M1 LRP11 mRNA £ CRC 2 2R IE % 45 H i 41 21
I RIEZES
1.2 mpe & = 21X 5

SW4R0 4l i) [ 3 S A R F= M HeA7E. CCK-8
AR (CO03DI H 2825 KA A A =] 240 A ik
A& (KGAS12) A I8 T3R8 £ (KGA108) 1 H 7 &7t
TLIR AR AR A A B2 7], iScript cDNA A ik
7 & (1708891EDU) 1 H 3% [H Bio-Rad 2 ] , SYBR
Green Premix Ex Taq™(RR420Q)H HA TaKaRa A F] ,
YR FINE F  WUEER AE YR E bR R 5 (R A IR
AH], Fiteyelin D1 Hi4k (155 55506) 30 p iE A EH
(B-catenin) FLA (F5 8480) FLik 1k B EIA 25 [ (active-
B-catenin) HAA ( £5 5 19807 ) ¥ I H 36 [E CST A ],
Pt BAX Hi & ( % 5 ab32503) . $i Bel-2 Hi ik (T8 5
ab32124) | Pt B-actin P 1A (175 ab8226) . T Lamin B1
Pifh (575 ab16048) \HRP Fric I Ll £ H R —hi (185

ab6 72 D AR —Hi(T5 ab6728) 3 [ T [E Abcam
NEIP
13 mmpniEsk

SW480 ZHAE S 100 U/mL 8 2 . 100 pg/mL 5
7 % 2 10% FBS (] Leibovitz's L-15 895 5, B1H
B IR PR IR . AR 48 20 MR A K i B8 0 15 77
T, 440 A B IA 90% I, 525 IH 55 95 55, H] PBS
Ved Al B 2 YR J5 , NN 2 mL 0.25% Jif 2 A i -0.02%
EDTA R & AR, T 5B T W52 30 s, M4l i
5] 5 L H N 2 mL 5€ 4= 55 77 I &k Ak, B R IR
L UCEY . 710xg4 °CE 0 5 min, 7+ 2 _EiE, A
SEARE IR B R R KT E B, o iR 48 he
1.4 13003 A My 1 B4

FRAE RNALFZ & BRI, £ B (£ LRP11
() 50 TSI 7 51, A B A SR ) A6 AT
DNA /¥ %] . sh-LRP11 Jii ¥i J¥ 41 25 5'-CCGGGC
ATGGTGACTATAGTTAATCGAGTTAACTATAGTC
ACCATGCTTTTG-3") . sh-NC %} M Jii ki ¢ 51y
5'-CCGGCAACAAGATGAAGAGCACCAACTCGA
GTTGGTGCTCTTCATCTTGTTGTTTTTG-3'. # [
18955 75 4044 pLKO. 1puro-U6 $ & 5 YL UK , 1899 #:40
£, 9 /5 HEK293T 40 b 47 3 o AR08 o) 3 75 1 0
B, ¥ 20 pg #R AR FRL L 15 ug pHelperl.0 #1110 pg
pHelper 2.0 44 5 bz 5 AH B2 A4 AR 1 % G255V & 3
5] Ja Ik Gt SW4AR0 4L, 54553 sh-LRP11 2 . sh-NC
W Fe 5 A RHIRAH O B 2D . qPCR E 56 IE 5% G il 2h
Ji » AT 5 S5
1.5 qPCR 4 SW480 #m it # LRP11 mRNA ) %
HKF

FIFH TRIzol 771 A\ SW480 41 itg FH 2B RNA , 7
i35 cDNA , K] qPCR K LRP 11 mRNA 7K-F-.
1 ¥ 7 F : LRP11 _E i 51 ¥ 9 5-GGATTGAAG
AAAGACTTGGC-3' , ~ Jif 51 ¥ 4 5-GCACTT
TCAAATTGATGGGT-3'; GAPDH _L 7 51 #) N 5'-AAT
GAATGGGCAGCCGTTA-3', | iif 51 ¥ A 5'-TGT
AAACCATGTAGTTGAGGT-3'. PCR S 3 k14 : 37 °C
2 min,95 °C 5 min;95 °C 10 5,60 °C 30 s, 340 MIEFR,
PAGAPDH AN ZHREEA , FH 2T H A mRNA
ik
1.6 CCK-8 ikl SW480 £m it 49 38 74 A&

H A% 2H 5 04 K 301 SW4A80 41 it , 322 1) 96 FL AR
X104 A 3N E fL. 792 24.48.72 h
J&i » PBS #1363 ¥k, B LA IN 100 uL 75 10% CCK-8 T
TR RE TR 5L, R R0 I &) IO\ A R 5 FR R B o7
2 hJa , 38 I AR AR K 450 nm A ) & FLAH
J6 B (DH, FEEAT A RL LL I A AT
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PR, A R LR ER A AR SCER 11 7RSS B 4L 2 R0k B ek SW4B0 4 i M 5 5 1 1 A S . 773 .

1.7 i Xotm i R A ) SW480 £m fi, 64 B = 7K - Fo 4m
ReL B B4 A

1T A 9 T AR + B 2 6 B A K A Y SW480 4
JfL, FAAS & EDTA 115 25 1 g b 3 4 e, 2500 )5 57 b
B M 0.5 mL 4Lt i S5 2 4B, IIA 5 uL
FITC JLii A1 5 pL PLYSVR , B WATIR A3 5), Zii
TG ALEE 15 min, b7 A BAGIAT AR

I L SEAA N < B 2502 K I 5 2L A L, 250
JE 7 LB, 70% ¥ L BEE R, 4 °ClE e i R . B0
JEUSCEE 4N L, PBS ¥t 2 YK, 0.4 mL PBS &40, i
A 3 uL RNase-A % £¢Jii fE 9 5 24 50 pg/mL,37 °C
JKHHHEAL 30 min, il PTZ) 50 pL & & i B iRELN
65 pg/mL,4 °CUKIE H G 4415, 30 min; 300 H Jé M
g S, EAURIAT 734 .
1.8  WB 48 M SW480 @ iz ¥ cyclin D1.BAX.Bcl-2.
B-catenin ., & 1L B-catenin % & & 49 & &

H&- 20 A K 20 .,/ RIPA SR 2% v
2 A 20 M I ) 5 S A 2R R, 14E 4T SDS-PAGE 4>
BEAR, BB PVDF I E . 5% B ig 49
F A2 b5, TR L1254 121 000 ) cyclin D1+
BAX. Bcl-2. B-catenin. iif 1t B-catenin /% lamin B1 —
PU,4 °C FALFERE 7. TBST WS 3 UG » INMAFGFE L
175 1:10 000 () HRP A7 ic B 1L =F HT e 8 i i —
P, EIE FA4LF 1 h, B BIORAD ChemiDoc XRS+1k,
R ICHAE R GG H Tmage T80T B (R 4%
AR LA -
1.9 %itsa

qPCR. CCK-8. it = 4 ffl AR . WB &5 5256 35 i 57
HH 3. KH Graphpad Prism 8 41547 H4 43 B
5 {E 1, Adobe Ilustrator CC 2019 ¥4 it 47 ¥ 7 &
Bl SRS TR R M xes £ox , AR Givt 2
72 5 K UK 2O Z AT Al Tukey s . DLP<0.05
B P<0.01 RRZERA G E L

2 % B

2.1 LRPIl mRNA £CRC4 L+ Zmkik

AR YE BT VR 53 A TCGA 24 e v 275
151 45 B e 5 349 191 1E 35 4L 21 92 5 EL e 5 318 491 IE
A2 LRP11 mRNA RIE7KF-, RIS Ve « B
FEZH 241 LRP11 mRNA FiE/K-F35 8. 3 5 T IEH 4
ZLCE 1,3 P<0.05) . S5 E W, CRCHZ{H LRP11
mRNA £ &Rk,

LRP11 mRNA ik /K

1 1
EWHR difpfman IEWHR HipEHaR
(n=349)  (n=275) (n=318)  (1=92)

1 LRP117£ CRC4HLAFNIE BLHLAFHIFRIE

2.2 U LRP11 & A °T A& SW480 2m it 69 3% 78 At

qPCR (] 2A) AT WB (2B kG 45 S 5 oR , 5
X & ZH F sh-NC 21 Eb %, sh-LRP11 2 SW480 4 ity
LRP11 mRNA Fl £ [ #1838 2 B (33 P<0.01),
FULE SW4A80 2 i b i Tl i 9% LRP11, A LA AT
JEE:Th ARSI . CCK-8 5246 45 (] 20) &R,
sh-LRP11 2 4HAHFEA4E sh-NCAIRH I (P<0.01) 6
SEIL R, R LRP 11 3R 34 7] 2 35 B AR 45 W s 41 i
(13 B e

A B C
_ %tH#  sh-NC sh-LRP11 -
= LRP11 . . ; 100 ~&- sh-NC
X - ~o-sh-LRP11
Rl GADPH W — — £ st *
% ' H 10 @
2 ® o0g s 01
— 0.5F Kk ﬁ 0.6 E
E & 04 = 25F
S, E 0.2
%t#8  sh-NC sh-LRP11 H FHBE  sh-NC sh-LRPI1 0= 28 7
B 18] /h

A:qPCRERIILRP11 mRNA K235 ; B: WB VLK I LRP11 & F 363k ; C: CCK-8 WK SW4S0 41 I 34 5l 7% /1 -
5% IR 418 si-NC 41 L §, " P<0.01.
El2 B LRP11 X SW480 40 At 5E 5% SRS/
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23 SUALRP11 T4k 2& i J% SWA4R0 £m fit /8 T

T A B AR A &5 B 3A) R, 5 sh-NC
ZUAHLL , sh-LRP11 41 SW480 40 i 4 1= % & % T
(P<0.01). WBERZ5H (] 3B) 7R, 5 sh-NC 41

A

FHEL , sh-LRP11 2 SW480 4 {2 7 1~ 43 F BAX F H
KBBET & IHH T F Bl 2 EARBEE T
B (35 P<0.01) . &5 KA, 45 [ J SW480 4t ffa
LRP1KRIA G Rt 4 1o

sh-NC sh-LRP11
1.98% 7.10%
10° 4 10° 4 o\a
S~
10% 4 10° ’F’ﬂ‘
& H
104 104 E
; =
103 . e 10%]7 " . \éﬁ
91.55% 3.24% 77.41% | 13.51%
10° 1ot 10° 10° 10° 10° 10° 108 0
Annexin V-FITC . sh-NC sh-LRP11
B
P<0.01
N 0.8 —
< . 15 P<0.01
B oy B i
Bel-2 [ x ¥ 10
Hﬁ 0.4 ﬁ
BAX ] 0.5
- :
-acti 23]
B-actin G g
sh-NC  sh-LRP11 sh-NC  sh-LRP11

A TG HARK I SWAR0 4 L H 1225 ; B: WB VA IIE T2 4H 55 5 1 BAX Al Bel-2 ) 315
3 BUR LRP11 X SW480 ZRAE T-HI 2200

2.4  FUALRP11 T fALi# SW480 2 fe F GO/G1 #A
T A I 25 R (] 4A) R, 5 sh-NC 4

A EE , sh-LRP11 41 SW480 £ fits & 114k BEL i T GO/G1

1, S B 40 A B B U D (P<0.01) . WB SZ 56 45 B

A sh-NC sh-LRP11

GO/G1:59.04%  # GO/G1: 70.53%
5:29.16% S: 19.89%
G2/M: 9.58%

GUM:1180% &

40 FE S 5347/ %

® 00 150 2 2 o E 00 150 20

Annexin V-FITC

(& 4B) &7~ , 5 sh-NC 4 4 Lt , sh-LRP11 41 )
SW480 41 it H cyclin D1 3 ik /K °F & 2 B& % (P<
0.01). FILA] WL, Rk LRP11 0] 4iE 2% 45 fizy Ji SW480
116 1% 24 L D 5 AT 60 4 e 1 35 7

B
100 P<0.01  ®GO/G1 B 15
— \%
= TR A L£<0.01,
» & ) 10p o
50 CyclinD1 = = %E
i A os
25 [B-actin M— £
S
S
0
0 sh-NC sh-LRP11 © sh-NC sh-LRP11

A TG A T SW4AS0 41 A 343 A1 1535 s B: WB A A 385 19 cyclin D1 [ E KT
4 BiUR LRP11 X SW480 4020 B [ HA B0 8201

2.5 LRP11 7T # £ 5 Wnt/B-catenin 1z 5 i@ 34 69 18 4=
WB S50 45 (18 5) &R, 5 sh-NC A L,
sh-LRP11 ZH SW480 4 ffil 1 B-catenin A3 14 B-catenin

HERIBE KR EFERIYP<0.0D . 251KV,
LRP11 7] g1 i Wnt/p-catenin 15 5 4% CRC 21 i1 1)
Ly TV R R

AN
%«\40 SX\,\J??’ 15 15
B-catenin - ) =00 ﬁ —P<00L_
Hé 1.0 —L £ 10 ——

. ) 8 05 2 0.5
Tk B-catenin hd g-
W

LaminBl- 0 T 0

h-NC  sh-LRP11 sh-NC  sh-LRP11

5 FUR LRP11 X SW480 4Hiff &1 Wnt/B-catenin {5 18 B 1H X E R FRIEMNWE T
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Y, 2 ARE AR R A RS A 11 7RSS B e 4L 23 rb 1) 360k 3 st SWA80 41 it 184 5 5 R T ) 52 i . 775 -
. 5 CRCH#E.
3 W

CRC J& A BR S = K WL 55 R EAE P S i
oMo AT TR BN AS 2 R , 3% 2[R 2 A& CRC
RIFRFFRACR T m i EZ RN, CRC & —4 5%
oA SR, DR AR ) O DR AR S AR L SR S e
A2 v 7 FEFIE B I R 45 R 22 e R B O A
(1938 J F0F AR 77 1) 583 , CRC B3 1 SR A A7 1
b 5 B 1) A HE RS T 4 s H AT S AR B RAR AR AR RN
65%". BT HE RANE R T PUBUT K ALY 4
TR R R TS R E . B TIE o
TR BT GE AR5 A TR, R R B AR
BB BTG 7 7 M2 Wiks S A EEE L.

LRP K& — MUk mED, & T —MHNF
PESZ A, W] 5 S5 R ThREAS R I BC A4 AH 45 &, AT A
SRR R . BTSRRI, LRP 5
S~ IR i LR L CRC RITRT 21 i 25 22 A
FEAFAEAR M o S al i 703K B, 5T 51 i PC3 41
L 1A 25 % g 2R [ 32 1K (low density lipoprotein
receptor, LDLR) S 13 1l # [ i e 2 4L 1 404 1) e
SRR, DA 2 e 4t i O R A PR M A o RIS, Mty T 2R
251 5 LDLR i, LDLR A 401 81 57 5] [l e 40 A o 134
B o LDLRBGH 4035 (5 B AL S A S 015
5 JE B s LDLR LA 5 A2 25087, i Jok 384 55 e 983 441 it
(03 A A1 2 148 7 AN R 3 020

LRP11 7& LRP F i (1) — b3, m]ad ad o 4k 5 24
FE R A AR K IR i A R OA B, b 2 S
YT 5 R g B G T A SRS S5 5. LRP1
CLIIE B 5 2 Fh 2 B B 1) R A2 R A R, AR
I, LRP11 7E CRC H I FH B AL AR B 7o A
W58 R A A5 852 075 50 Bt TCGA 2048 J22 Hh A ¢
B R B, LRP11 #E CRC 44 b 2 i ik s k2Bt
FLRK L, T U LRP11 R & J5 0] BAWL %2 2] 45 7 )
SW480 2 i 1 38 % 77 52 21| B SR A, 40 B T2 2
RF S 39 vy, AT 40 A R 39 GO/G L G4 i B B4 %2 .S
S 20 P B SR 08D A R O T R 4 B R AR G R
(220K B 32 B2, 2R T4 F BAX (8 [ R IA K
SRR T, H I E T 43 F Bel-2 18 R aA KCE
R T B, [ B 20 A ) B 28 B eyclin D1 3R GA K
L2

B FE VR B, 8 B 20  FUARE 5T F1 g 4
i e AL IR 5 4 R 55 22 AR b, LRP 5/6/8 AT
% Wnt/B-catenin {5 5 18 ¥ , ‘5 40 M 5 S BERE TR,
B AL E IR A R AR R R . AN LT R SW480
41 ffd H LRP11 % I8 K BW , B-catenin A1 75 14 B-catenin
(1) 8 R IAIKP 3 8 35 BRI, H G 08 LRP11

gk Bk, AR S R R W, % LRP1 Rk 5
(17 SW4B0 21 fitd Fr 31 78 = Wl 35 PRI I Lo R B T
H LRP11 25 Wnt/B-catenin {5 = i# % 1 % , 7
RE RN TEI CRCIGIT B s o (HAH LI R IE
LRP11 40 i) 48 A 184 58 5 02 a0 o 1y B AR ML), LI
2 Wnt/B-catenin 15 5 18 2% 1) HAKAE IR R IE B,
R4 Ja ik — IR AT o
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