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[ Abstract] Background and purpose: Low-density lipoprotein receptor-related protein 8 (LRP8) plays an important role in
the development of liver cancer, lung cancer, breast cancer, colorectal cancer and other tumors. This study aimed to explore the
expression and prognostic role of LRP8 in gastric cancer, and evaluate the possibility of a new target for gastric cancer biotherapy.
Methods: The Cancer Genome Atlas (TCGA) and Gene Expression Omnibus (GEO) database were used to analyze the expression
of LRP8 in gastric cancer tissues. The co-expressed gene with LRP8 in gastric cancer was analyzed using Gene Ontology (GO)
and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis. RNA interference (RNAi) was used for silencing the

expression of LRP8 in AGS cell line, and functional assays were performed to evaluate the effects of LRP8 knockdown on the
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proliferation ability, invasiveness and the Wnt signaling pathway of AGS cell line in vitro. The relationship between LRP8 expression
and prognosis of patients with gastric cancer was assessed by using Kaplan-Meier plotter database. To validate the 240 gastric cancer
patients from TCGA database results, retrospective immunohistochemical analysis was performed to classify the relationship between
the expression of LRP8 and clinical pathological features of 25 gastric cancer patients who underwent total or subtotal gastrectomy
from August 2018 to July 2019 in the Fifth Affiliated Hospital of Zhengzhou University. Results: Data from the TCGA database
showed LRP8 was overexpressed in gastric cancer tissues compared with normal gastric mucosa (P<0.000 1), and three studies
from GEO database gave consistent results (P<0.05). Functional cell-based assays demonstrated that compared with the control
group, proliferation ability and invasiveness of si-LRP8 AGS cell line were reduced in vitro, and the expressions of -catenin, LRPS5,
POUSF1, CCND1 and AXIN2 were downregulated (all P<0.05). Survival analysis results of the two probes from Kaplan-Meier
plotter database displayed the poor prognosis in patients with high expression of LRP8 (P<0.05). TCGA data containing 240 gastric
cancer patients demonstrated a positive correlation between high expression of LRP8 and patient’s age (P<0.001), while the results
from 25 patients showed a positive association with tumor stage (P=0.034). Conclusion: LRPS8 is overexpressed in gastric cancer,
which may promote the malignant transformation of gastric cancer cells by regulating Wnt/B-catenin signaling pathway activity and
may be a new molecular mechanism of gastric tumorigenesis. Gastric cancer patients with high expression of LRP8 have decreased
long-term survival, and LRP8 is expected to become a treatment or prognostic biomarker of gastric cancer.

[Key words] Gastric cancer; Low-density lipoprotein receptor-related protein 8; The Cancer Genome Atlas; Gene Expression

Omnibus; Kaplan-Meier plotter; Functional cell-based assays; Wnt signaling pathway

B R R BT A R TR R AR R S T, AT
RO = B AT — 2 & A AR
], P PR T R RS B RE . H
A B 98 W R A B AR i 4508, (HEH
KPR AR SE A . WA T2 R,
B KA S AR I R B L (RS
Bl T8 R A M ) A0 R 4 0 B e A AR
B AR TAR R N R 1 2 A SR 18
(low-density lipoprotein receptor-related protein
8, LRP8) 7r M4l 51EH H§ & B b & 47
TEZE 31K, LRP8XS B Ji 40 MU A W)~ A7 U 52
Wi, JFRSHAT RERY AL b 5 R SR I PR
PRARRIE SRS I OC AR

1 BRI
1.1 IR FE R
L1 2098 B A R 5T

fENFEFE S4B 3% ( The Cancer
Genome Atlas, TCGA ) ¥ F T 4384/
ERCEIRNE I SN S N &/ <2
cbioportal ( https://www.cbioportal.org ) Z¥
JE R 8T CG AR e b BAT 58 8 I IR
Pz fE B 2400 H s B Bl R R
ikiC % ( Gene Expression Omnibus, GEO)
O e T4 GSE13911 ) | GSE13861 '

)RR R IR B A, S0 B AL VRN E R B G
BEHTLRPS(Y ik 2 5+ . FIMIR (pheatmap) SR
(corrplot ) #AFAL 5 HT HLRP8AILRIB AL,
i 2L DAVID 4347 TR Mgk B R A T
FIAAA (Gene Ontology, GO ) Z3HT Al EL AR LA
FEHH A R4 (Kyoto Encyclopedia of Genes and
Genomes, KEGG ) ili#%/r#r; 7FKaplan-Meier
plotter ( www.kmplot.com ) £(# % 143 HTLRP8

ik 5 BB E TS A DG
112 ARARR

KRNI 55 TR i B2 e 201848 H —20194F7
A174 B UIBRAR B VIR AR ) 2561, Hrp
FEVTH], Lorksfl, AFRY (63.6x11.4) %, Jir
A BBFEARABIRILZ AT FROT o R A
A LRPSTE B 8Uh iRk . M
2R AGSI H v R e SR SR W) DR 2 01 2%
MM, WA
113 Bkl

HLLRPSFLIRIE [ b 5t 1 B AR A W) FOR AT R
va], B B-actinbi{& Il [ 32 [E Santa Cruz/A ],
“hi AL R S YRR A R A,
RPMI-1640 %% Opti-MEME; 353 | TRIzolll H &
EGibcos H), FBSHRZE 1ML M H 3 [E Biological
Industries’A Al . AJRLRP8/NTHERNA ( small
interference, siRNA ) Hi [ H il 255 AR A5 R



(FBBEAER L) 2021453 1455 400)

287

INAEE G, si-LRP8-13%1 /5 -GCAGCCAGAU
CUGUGUCAATTUUGACACAGAUCUGGCUG
CTT-3", si-LRP8-2/7%1245°-GGAGAAACUGG
AAGCGGAATTUUCCGCUUCCAGUUUCUCC
TT-3", Lipofectamine™2000%% 4437y 1 2 [
Invitrogen/AH), AHEITEAT &8 (cell counting
kit-8, CCK-8) g H HZADojindo AW}, %kt
FEAR IR B -2 UG T e BE IR LUK (sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-
PAGE ) i5fl & W A Jb 5t By 22 2 R A
PR w], &G FH 2E E Advansta/s 7] o SEHT
DEGE R A EE Y (real-time fluorescent
quantitative polymerase chain reaction, RTFQ-
PCR ) 5%y v [ 4 MR A= RO BR A 7l &
B, PR SAR &E A H 2 Toyobo A 7], RTFQ-
PCRiA &4 F 2 Qiagen/A 7 o
1.2 ZWHE
1.2.1  HAEHHT

TETCGABUE T T 4 B AL UL N R 5
{E, B3840 5 8 B A LUM3 701 A
HHZUPLRP8EE Rk 2257 . FIHIEYIME B
DREFE BB A DAVID, Xt & SLRP8E
K IEAHSCHYHT2001 24 5 #E4T GO i MIKEG G
Bro TCGAKHEFE 24001 B g 4, HULRP8E
RE TP RO B R AR MR R IR, RE
SR AR B AF R A S LRPR R IR ML R o FIH]
Kaplan-Meier plotter{4g /22 1 #% 2 LRPS ik it
AR HILRPSFA Y A A7 R
12.2 S amisibm

AR AT R oK L
WL A INAFFBERREASTEE 15 min, 3%
A A B KR A IS HE AT 15 min,
HLRPS—HL (1:100) 4CHF LR, KHWEZE
—Pt, RS0 pLAEY R = HURBAR EE bR 10 5E
RN ZARIRE 20 min, “EIEBCERE (3,
3’-diaminobenzidine, DAB ) 44f42 min, 7 Ak
EOLAEAX T min, K. BB HPPERIIRE A,
23 U0 BRZH A IO R B 7, AR AL A
[l o 45 5ER PR Bk b AT IS T
HARS B AT N2 BT & RS

123 Z0fR3% % bm R gk 4

i 10%FBSHRPMI-1640385 5 3, T
37 C. COLMRBUNE A 5% ) Fe IR 55 F7 46 o 15 5%
AGSHIML ., 4AMELAT x 103l B 12404, YR H 5%
Yoo 12FLHE e 800 nLCIM RS FRIE, SRIG 4
FLH I AT SEIR 2119200 pL opti-MEM + 2.5 uL
Lipofectamine'"'2000+5 pwLBHM: %} I asi-RNA
RIS, BT 8 W R i Kbt
HERMSEEREFFH mL, #5448 b5 dmdn i A
FIRELELE .
124 m@mpashie i

AN . A0 LAT 000/ 4 AL 96 FL Ak
H, BTSSR0, 24, 48, 72 hE, 4
S 10%CCK-8 58 4974, IE2 hfa,
Z I REREFR N 52 450 nmAb WG (D) (B IT
AT 0. AT . 1 x 10°4- 21 T
200 pL TG I I8 85 55 58 825 A transwel 135 57 4
B, FaEPinAe00 pLogeigidt, A L
%, BETRFMIRE4S ho BEREEZRIE, %
Pl DERITBANM, F4% 2% 5 WS 1% 40
MI30 min, JH0.19%45 522541530 min/5 5 HPBS
VeEGe i, BEMLIERS S 100f5 50 EF, W ivids
TEITFHA I,
1.2.5 RTFQ-PCR# |

RNA#ZTRIzolZEFEHUG , ¥ iU 56350 &
VLI RAESIE T, 37 €. 15 min/tFE 5% 0
F1 98 °C. 5 minfEFANE SV 5155 cDNA, i
FE104% 5 VE MBI B RTFQ-PCRIK & , 434l
JMA10 uL 2 x SYBR Green PCR Master Mix .
2.8 pLs YR AY (L. FiES 13RS5 pmol/L )
}¢5.2 nLTCHEK, FJahmA2 pL cDNABIHg,
95 Ci%ift2 min, WEIER95 CAPES s, 60 C
BAIEMT10 s, THEIRRECHNA0, Frigas Rk
ACCOPI AN R R, BRS AT H A
ZHIRFICE S SIS R nE TR .
1.2.6 &% %J&¥PiE ( Western blot )

Fie B G U R Y 7 125 4 SDS-PAGE#E
Ji2, ELPKFEIES0 V 30 min, 100 V 60 minPiAvEdE
17, SAJEHBGH B , TERR R = IASs, %
300 mA. 90 minfHJHLEE . BUBNCHEE, & T3



288

X B, 5 LRPSESEBEIPNRIANEASERENIEPHHER

SUBIRBE W B AR h B b, iIn ASRLRPSHLIA
(1:1000) . Fp-actinfif& (1:5000) , 4 C
EE SR KHBU BN —B R E =
IREL h, Z5RGR/TEBE, Bio-RADEEGAY
BRI T o FARS AW 5E I A Z 111 & R 1
St
1.3 SritF4ahiE
TCGAKHE FE LR P8 3% 1A (B R FH W il 37 B
AR IE K5 . GEO%LHE 2 H LRPSF A {H R H
GEO2RTEL /M7, adj. P<<0.05H. | log2 FC |
>2 (adj. PHVHEEISPIE, FCRZESAED)
REFAGIFE L, GIEH LU F o455 H
SPSS 22.05K #1741 H2% 311, LRP8AHXTRIA
o AU 2B R BB A7 S RS, S
PRI B 24 5 AF SR 156 R FH Fisherffi P HE R A6 56
TCGABE I HR B R BRI sl 2%
ERITKE . AAF5rHTR log-rank 56, DA 15K
B, P<0.0ShZESA GRS,

* 1 RTFQ-PCRAYS| #1531
Tab1 Primer sequences for RTFQ-PCR analysis

Primer Primer sequence (5°-3")
LRP8
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Fig. 1 LRPS expression is upregulated in gastric cancer in TCGA and GEO datasets
A: Expression data of LRP8 in 384 gastric cancer patients and 37 volunteers in TCGA database; B-D: Expression data of LRP8 in different subtypes

of gastric cancer in GEO datasets; DGA: Diffuse gastric adenocarcinoma; GITA: Gastric intestinal type adenocarcinoma; GMA: Gastric mixed
adenocarcinoma
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Fig.2 Correlation analysis of the gene expression level of LRP8 in gastric cancer

A: The 20 genes with the highest correlation with LRP8 in gastric cancer tissues of the TCGA database; B: The correlation between LRPS and 20
genes was analyzed by the Pearson correlation analysis using the TCGA database. The number represented the value of the correlation coefficient
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Fig.3 GO and KEGG pathway enrichment analyses of 384 gastric cancer patients from TCGA database
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Fig. 4 LRPS8 expression affects AGS cell migration

A, B: The knockdown efficiency of LRPS verified b}i*RTFQ-PCR and Western blot; C: Cell*proliferation assays of negative control (*NC) group and
si-LRP8 AGS cell line; D, E: Cell migration assay; : P<0.01, compared with NC group; ~ : P<0.001, compared with NC group; ~ : P<0.000 1,

compared with NC group (x200)
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Fig5 Effect of LRP8 knockdown on downstream target genes of Wnt signaling pathway

A:The knockdown efficiency of LRP8 verified by RTFQ-PCR; B-F: The mRNA changes of B-catenin, LRPS5, POUSF1, CCND1 and AXIN2 after
LRPS knockdown in AGS cells.”: P<0.05, compared with NC group; ~: P<0.01, compared with NC group; ~: P<0.001, compared with NC group;

P

: P<0.000 1, compared with NC group

&2 LRP8RIAEFBEREOSKFPSHIX R
Tab.2 Correlation of LRP8 expression with OS and FPS of gastric cancer patients

OS #/month FPS t/month
Probe ID - HR (95% CI) P value - HR (95% CI) P value
Low High Low High
205282-at 44.7 26.4 1.33 (1.09-1.62) 0.005 6 39.3 14.1 1.54 (1.22-1.90) 0.000 3
208433 s at 42.0 243 1.43 (1.21-1.71) 4.30E-05 393 12.2 1.73 (1.41-2.13) 1.60E-07

x3 GERALNZSNLRPERES BiEEEIRKRIEFFFENRKE

Tab.3 Correlation between LRP8 expression and

x4 TCGABHENLRP8RIA 5 BB E I RRE R KB
Tab.4 Correlation between LRPS8 expression and

clinicopathological features of gastric cancer in TCGA dataset

clinicopathological features of gastric cancer in

immunohistochemistry data

(n)
. LRPS relative expression ~ p
Characteristics Case n
Low High value
Gender 0.626
Male 17 6 11
Female 8 3 5
Age/year 0.063
<65 12 2 10
=65 13 6
Differentiation 0.648
Poor-undifferentiation 14 5 9
Well-middle 11 4 7
T stage 0.267
0-2 5 1 5
3-4 19 8 11
Lymph node metastasis 0.560
With 12 4 8
Without 13 8
Stage 0.034
-1 7 5 2
m-v 18 4 14

(n)
Characteristics ~ Case n LRPS relative expression P value
Low High
Gender 0.096
Male 150 80 70
Female 90 38 52
Agelyear <0.001
<65 112 70 42
=65 128 48 80
T stage 0.342
0-2 45 25 20
3-4 195 93 102
LN metastasis 0.306
With 155 80 75
Without 85 38 47
M stage 0.260
M, 228 114 114
M, 12 4 8
Stage 0.775
I-1 132 66 66
l-1v 108 52 56
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Fig. 6 High LRPS8 expression predicted poor prognosis in gastric
cancer patients

A, B: The OS and FPS of patients LRP8 expression levels in Kaplan-
Meier plotter database were shown. The statistically significant hazard ratio
was identified by using probe ID: 205282-a. C-D: The OS and FPS with
different LRPS expression levels by using probe ID: 208433 s at

7 EERRMENBEEEENBERAREFZHLLRPSEZALR
HFERMER

Fig. 7 Representative immunohistochemistry staining of LRP8 in

tumor tissues and paracancerous tissues of gastric cancer patients

A: Adjacent tissue, score 0; B: Tumor tissue, score 1; C: Tumor tissue,
score 2; D: Tumor tissue, score 3
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