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[ Abstract] Objective: To investigate the effect of LRG1 derived from prostate cancer cells on angiogene-
sis. Methods: The expression of LRG1 in prostate cancer tissues, para — cancer tissues, prostate cells (PC -3
and LNCaP) and prostate cell line (RWPE - 1) were detected by Western blot and real — time PCR to deter-
mine the expression characteristic of LRG1 in the development of prostate cancer. After stimulation with LRG1
for 24 h, HUVECs viability was detected by CCK8. HUVECs was inoculated into a 96 — well plate precoated
with Matrigel, and then stimulated by LRG1 for 12 hours, following by staining with LIVE/DEAD Cell Imaging
Kit, the degree of angiogenesis was observed under a fluorescence microscope. After transfection with LV — GFP
or LV — SHLRG1 - GFP for 72 hours, the expression of LRG1 was detected by Western blot. After 72 hours of
normal culture and transfection with LV — GFP or LV — shIRG1 — GFP, the supernatant of prostate cancer cells
was collected and used to prepare HUVECs single — cell suspension. These cells were inoculated in 96 — well
plates pre — coated with Matrigel. After 12 hours of culture, these cells were stained with LIVE/DEAD Cell Im-
aging Kit and the degree of angiogenesis was observed under fluorescence microscope. Results: LRG1 was high-
ly expressed in prostate cancer tissues and prostate cancer cells. LRGI stimulation resulted in increased growth
activity and angiogenesis of HUVECs. The ability of angiogenesis in prostate cancer cells was decreased due to
the inhibition of LRG1 expression. Conclusion: The highly expressed LRG1 in prostate cancer cells play an ob-

vious role in angiogenesis.

EEWE: TMNA T eEAEALTE (g2wkj2023 -116)

EEFN: A4 (1982-), B, TEENF, TENFfIMHERIAE,

BIEEE: RE (1988 -), J, FREIF, T EMREMNBLE R T/,
BIEE (1983-), B, TREW, TBAFLFMEIEEIE,

— 127 —



5 38 & il

BoOR OB E ' R 55 2 3]

[ Key words] Prostate cancer; LRG1; Angiogenesis

RIFURE (PCa) VG5 K Wi Wile,
SR PR T RSP Y T e, RS R
RRGHRFPETRIE T £ HER R ET RS . kaf
60 ~70% Iy 51 JI e K 25 e 2B T BB G B, T o 40
ML TRAE Y B A HG A 0 07 0 B 5 B, 0K 2 T
B Mg L 20 0 B 30 W B0 B B TR £ 0 o A A R
MM ERRZS, BOAERIES, §isl
JIRIRR L4 rp A I R RS, R N SRt PG
Seiie T BRI, TR AR A AR SR BRI X SR
YT RN R P R AE SR BT, N —A
8 I RS 10 B S ARG T A 4R LR R R 2 —, LRGL
FA AT R L W Shfe, 136 b R i il B4k |
Tl R0 200 A B4 L R R A8 A R . S A,
EAMIEEI, LRCI GLAE AL I . A B0 e 15
AR v T R BE A0 I A R L ARSI
HAE % B RG B7) J5 98 2 40 R 1) TR 98 40 I B R 2 0k
LRG1 [{3Ehli b, #E— Wi LRG1 A7 3 A 51 iy i

IR o

1 MREEE

L1 kg

LL1 ScseHgibnAs . Al S5an  wins e = AR 0 BR

PR B L ARE TR 4R 4 A 2017 4 9 ] & 2022 4F 12
HENBERIAEE M m b, 3623 f, FrAteA s
S PR R T AT 2R 22 A, i T R 1 SE B AT 9 3148 5t
MEERFRE 4 — R B B AS B 22 DL 2 AR B T, R
137 A AR G 35 % 21 GUbR AR AT RO P % 01 1)
o ARSI AN ML (PC -3 1l LNCaP) | i 1) B 41
RWPE — 1 #1 HUVECs 0l [ 308 3845 i BE A IR
A, HEFZERXMWT.: &P LRGL Hifk (E Abcam
AHED) s RAL B~ actin FLiK (HEE Abcam A H]); PVDF
i (25 [# Millipore 2y 7)) ; ECL ( 2€ [H Millipore 23 7] ) ;
HRP $RiC 9 F P09 —H0 (1 Earthox A H) ; LIVE/
DEAD Cell Imaging Kit ( Thermo Fisher) ; Matrigel ( BD 23
Al

1.2 FEEEAARE FEIOCRMHME (OLYMPUS &
A) s —80CARIE KA (F &R ; MRE.OHL (FEE
Eppendorf 23 5] ) .

1.2 Jiis

1.2.1 4ifasssR RWPE -1 41 RWPE - 1 41/g% A
ik (B Procell) BEATHE IR HiI 81 i 40 &% F 25
10% Ji 4 1 75 ( Gibco) 09 1640 5% 3% 3 ( Invitrogen,
USA) #Ef71:3%; HUVECs 7E &4 10% 417 ( Gibeo)
M ECM 3577 5L (sciencell) ¥ 3%, BT A 4 M3 55 B 2y
A% &5 R/ 55 R 1% 5 AN, A a7
37°C . 5% CO, HRRALIG T4 3555 .

1.2.2 Western blot RS2t so5 4L, wi sl

A 2 LA L i 47 M P 5 I 57 9 RIPA. 560 240 Jd
— 128 —

ZURIRBR . B OMAEYE, £ SDS - PAGE JGiykG, #%
F PVDF &, & 5% JBERR W5 k3 i TBS J P41 )5 5 & S bt
LRGI itk (151 500) o % bt B - actin Hifk (1:
2000), TBST ¥t # )5 M HRP FRid 9 F 9t —Ht (1:
3500), PVDF jif£2t ECL A Mgt

1.2.3 Real time - PCR R4 RIEAIZ, 55412, i
A7\ B A0 L LA B i 97 e 40 P Trizol ((Tvitrogen ) $2 JBCEL
RNA, iz ff FastQuant RT Super Mix (KR108) &% cDNA,
F4% IR FastFire qPCR PreMix (SYBR Green) (FP207) 5E
P BREAT PCR L, A H LA 88 LA B - actin
MRXBENNS . 51975 : LRG1 (human) :5°
- CCTCTTGGAGCAGACAGCG -3’ #15° - CAGGTGGTT-
GACAGGAGATGGA -3’ ; B —actin (human) :5” - GT-
CACCAACTGGGACGACA -3’ f15° - CACAGCCTG-
GATAGCAACG -3’

1L.2.4 M0 KIE AT HUVEGs #:F TR A |
(5x10° DHHL/AL) , WiBE4 WS, SrA M, —4IER
Bigr, AAh—4UmA G thLRGL (500 ng/ml) #8577 4k,
24 h )5, BFLINA 10 pl kit -8 (CCK -8) #W, IEHE 2
h, SRJE PR (Bio — Rad) 7E 460 nm 40 7€ 45 L9
Wb

1.2.5 18RI Lv—shLRG] — GFP 5 Ly — GFP Iy [
OriGene Technologies, Inc, ¥ fij 5 If J8 20 Mo B2 Fh T 6 L
M, f#i ] Lipofectamine 2 000 (Invitrogen, CA, USA) %54
72 h J5, Western blot #l] LRG1 1§33k,

1.2.6  BREdn M- PRI IR A (CM) Rl & 10 2 5%
LRSI PRIFRANNL 72 b S, OB TS B A 3 B R
B3, B CM, R HAE 4°C B0 ALLL 10 000 g #6580 10
min, EFRAIMIEEF, JRAE -80CIRAr, HSLEscsmfi.
12,7 PR M A S0 i B s B S0 wl 6 5 S i
JNTE 96 LAY, TCEAE 37°C B FRAk b 30 min, FEIEFR
HUVECs il # s 2408, B3 x 10° HUVECs i il A5
SRR 1 96 FLH, ARAEEIEIT, 4 ARLTFIL
4. IERHSRAL, thLRCL (2 pg/ml) HFAL. A5 AR
M2 IEH R 97 D gl . Yy Lv — GFP [T 41 Ao
YNNI IR IR L) B e e Ly — shLRG1 — GFP (i 51)
B AN IR RO R, SR E 8 h 53 B, T
LIVE/DEAD Cell Imaging Kit Z% 4, 7¢ % i 7085 i K 100
FEmARER, FEREPLIRIR 3 AL AT N T HEOE i .
L3 Geitor i W2 5230 Kidl = 8] i % e o A,
By Bt e RIS o3 A 8K 4F GraphPad Prism 5 734, P <
0.05 FmEFA LI E L.

2 R

2.1 LRGl fERGHIRRH A RIKIG & TEZATRIBESE o,
C&IH 7 LRGL £ H Al i h 0 S 2R . S TR
LRG1 2 &2 SHISI MR KR K, RS 5 S R Hr
GNRLA L KA 55 Hi A R AL 21, R Real time — PCR FiI



5538 5 2 W] ®om R O E T ¥R Vol. 38 No.2
2025 4F 06 A Journal of Qiannan Medical College for Nationalities Jun. 2025

Western blot 2 A6l LRG1 fyZik. &1 WoR, HIZIMREAL  AETIKER,
IR R 1k LRGL, 4278 LRGL "] R85 i 41 iR 192 1

A B
520 LRG1 . 510 LRG1 .
3 . LRG1 34 .
< 15 £ A
g = g6
T L T
= . -acti 2 .
% 5 B actin . % 2 Lo
14 0 —-a-.';‘--— < ,l .
FEH AN HEA L LA AR HEFHL HEHLR

A. Real time — PCR Kz AT91 S 4L 40 598 55 4141 H LRGL 92635 B. Western blot AT A 4141 598 55 41 41 LRGL iRk, Iifi 4k
<

P LASR £ BEESR, n=23,7 P<0.05,
B 1 LRCl RIS REAEATESARNRIE

2.2 LRGl fERIZI A R P Wl R i 3tk BRub 2ok,  AUZIIRARAEoR UL, 50 IR 40 i B A 305 LRGL i ¢
PRSI 1RSI AR (PC -3 F1 LNCaP) FIHIS ik
el (RWPE -1) o LRGI fy3kik. K2 R, MxFT

A B - LRG1
£
<6 trot D R S g2
ﬁé a
4 (]
2 § 1
o
@ 2 B-actin . - - 4
) Q N
G P
SO

A. Real time — PCR R FT 5 IRIEE40HE (PC -3 F LNCaP) FIFTFIIRANM (RWPE —1) o LRGI [J3%ik; B. Western blot K il {if51) izt 46 41
M2 (PC -3 F1 LNCaP) FIHGHIMRANME (RWPE -1) 1 LRG1 933k . i8R IE « fiifE2E R, n=3," P<0.05,
2 LRGI 7ERi 5 BRFE AR R AN RIS AR SR A R YR %

2.3 LRGI figfe ¥ HUVEGs WA KIEHEAMAETER £ WnEERWERFNEZ —, I TRIEX MR, KA
TR I 0 2 A i S5 g Y LA TR R 3 I G, L LRG1 Hi)i HUVECGs, 455 (& 3) KM HARKIEEN 2
AR BA AN S AT IR AL 2 R 20k LRGL py3 85, WiH, dF23 LRGL ffil#, 53 HUVECs 7E{k
Tl E, PR E—BR R, B) LRGL AT HERAEUERTS)  AMMASTE A S R

Control rhLRG1

o
*

Number of tubes

o

&
&

A. HUVECs £ LRGI #il3# 24 h, CCK8 £l Z0iuiGtE; B. HUVEC ¥ fh = W Se 98 2 B 1 96 FLikiH, 4 LRGI #3412 h, fj LIVE/
DEAD Cell Imaging Kit Y44 )5, 26 BB ME M AT BURES . 1A s LIS = frE22 %R, n=3,"P<0.05,
B3 M NEE LRG1 X i & M B9 220

2.4 FFIE AN LRGL Zak A T BOLAE M A R IR AR R, DRI K A 51 B 40 g e ¢ Lv - shiL-
REIWS A T BRI VR A A 1 LRGL X1l RGI - GFP, filiHZA LRGL B/ (K 4A), F75h,

— 129 —



5 38 & il

MR

=L R 55 2 3]

TSI AR A0 IR R R IR AR Lv - GFP o3 Ly -
shLRGI - GFP72 h J5, W& H#F g, FHE N HU-
VECs B3R 3, SUESHTF IR 4N LRG1 ik i)
%} HUVECs M Ay, 458 (K4B) &k, K

A

L.
Confreyt-v- GF/f*»7 LRG1. GFp

o~ [
e ST & P

B

)
cmot wee® o8 \NO?
P

omet one wsn®

A, HiF IR A4S e Ly — GFP 8% Lv - shLRG1 - GFP72 h Ji7,

A RIS ARI LRGL FR i, A i A T2 s AE )
ARG, XL W], LRGL AT RS A2 ik iy 41) i 4 i
L E N T

Relative protein level

Lv-GFP Lv-shLRG1-GFP
20-

Control

-
w0
1

10

Number of tubes

Western blot Wi5% LRG1 (3535 (n=5); B. R MRdaE 40 M £ 0E & B 5%

¥Ye Lv - GFP (3 Lv - shLRG1 - GFP72 h J&, W H B 7 15, MK/ HUVECs FAfLg, 25 T HUCRBERBUR K 96 fLiRk, K
F# 12 h 5, fl LIVE/DEAD Cell Imaging Kit ¢4, ZOURMBINERMEL AR (n=3) . Prafdli 38+ a2 oR, * P <0.05,
B4 SNREEITIBREAAM LR FRikGHD & 33 E A2 M B A A0

3 itig

HTH) e — P B 1% o B A A MR, I A AR
JEIRTS I A KRR R EE R Z Y BR, HAEl
IBAT ELAEBR B R TEAG BT A B 0 IS AR g 4, 3
3 A DAY I A 4 AR A e DAY ML A A T P Y —
AT LR . L A MR 00 A AR BT R ) — AR
Y, JFOBOEN R Z R MRS M EEN R, AR
IS AN 5 i 988 A M Sk D 2RO L A X ) I 0 I 4
P 5 R Ay RN TS AR SRS R B, RTA IR i,
TR, R RAEGE, BUEmEET Y W
H., X5 sh 48 bR A 2 R = s, =%
iR e (5 SR S e R LA A AR S — A R
BRI ML A R H 7, Hop VEGF 23X 26 i 45 A8 1
P E TP FEZ " fE VEGF WA, VEGF - a &
BT ZWESE, FEROIE ISR AT A M IS A b R A AR
Y. Ak, BRBL VEGE - A fERTFIE P id ik, &
IR VEGF - A S5imAb s R RIS 254 512 . B AT,
BARCEAMREMHAZH/N G+ (. MfES .
WE. MERMWE. NEMEMLERERT) dkml
VEGF — A, FGF . PDGF Fil (5441 2 15 5 ) 14 Jiz 40 i 38 5 1
A%, EFW R MR R (LR RS I i
PR IRAAEAR 2R M, B, SR8 ARt R 2 i
— 130 —

MAETE TR T, LB LA Sy 3 5 fe 300 i iy 471 e o
B AARNEIT AT A 09 B A AN Bl . EARTFR
o, FRATT A BT 9 B 4 4 A B AN A ) e e
ik LRGL, Jfid it RSMIFSE, 2 BIH A fL i i 45
YERT, W87 T LRG1 W RS AE  HiT 51 it ses 1 48 T )iy =
R T

i#at A b GEO % ¥ £ (https : //www. ncbi. nlm.
nih. gov/geoprofiles/14263303) , i 2H & B A X T R &
PERTH B bR A R AR A R, B RSN A
T %3R5 LRGL (ARE, 278 LRGI AT REZ 54 i
MR AR FNR T . ASBIF S A T T I 4 e 5 R 05 2H 4
LRG1 (335, 45 R LR BHI5 m  4U8 A o5 B w1
HIFBRA LU R LRGL ik, [ Ex) bG8 At 40 i 5
RUFIAR R 2 LRG1 (3635, & BRI 41 46 20 B
AL LRGL BRRIE, X5 GEO Bdli il 45 5 i B —
B EICIER b, BT ol i RSP SR € T rhLRGL
BA LR B A i AT VR, BB, 7ERTS e 20
W2 TE % 55 . HE3e Ly — GFP 8% Ly — shLRGI - GFP Ji5 ,
W LRGSR B, HIHHI % HUVECs B, JEiEfT
RHMMAETE LS, 25K LRGL Fak BRIy [Rl I, Hif
1 AR AR B P LA T S0 isy o R e R R W], i
BRI FIA I 2 (0 LRGL n] RS2 1 Fi 51 B8 1M 5 T B 1



5538 B 2 W %
2025 4F 06 A Journal of Qiannan

MR R E T o i

Medical College for

Vol. 38 No.2
Jun. 2025

Nationalities

HERK,

IR SR B T LRGL ELA I 0 i 4] A g 10 45
TR Ty, B R RS AT s Se 30 A 3] 1 LA B2
W, TEESRMBTIEH, PR ER DL T RA 5 T — 2
W (1) FFEgt—3R LRC1 J8F i 51 I & T ik
B ST AL s (2) 258 5 e i A7) s 20 AR 0K
LRG1 JEPRI A RE, LA @ N7 i 471) It i 88 S o A% AE RS AR
WLEE I T Pl A v I 985 BE PR 784, 3 2o A P e 5
HE—PHhE LRGL 15 Hi 41 88 14 T8 b i 1 0, ek,
Xk E TS, REH MG E — PR, R A RE
i3 2545 Oy A LRGT Dy REA I 2 1T 51 Fi s 1 T2 1l
KB EHI AT R H B, 2 T — PR R FREANT
FEHITT I
S E 3k
[1] Attard G, Parker C, Eeles R A, et al. Prostate cancer[ J]. Lan-

cet (London, England),2016,387(10013) .70 —82.

[2] Litwin M S, Tan H J. The Diagnosis and Treatment of Prostate
Cancer: A Review[ J]. Jama,2017,317(24) ;2532 —42.

[3] Chen W, Zheng R, Baade P D, et al. Cancer statistics in China,
2015[ J]. CA:a cancer journal for clinicians 2016 ,66(2) :115 —
32.

[4] Owens O L, Jackson D D, Thomas T L, et al. Prostate Cancer
Knowledge and Decision Making Among African — American Men
and Women in the Southeastern United States[ J ]. International
journal of mens health,2015,14(1) .55 -70.

[5] Pellegrini K L, Sanda M G, Patil D, et al. Evaluation of a 24 —
gene signature for prognosis of metastatic events and prostate
cancer — specific mortality[ J]. BJU international ,2017,119(6) :
961 - 967.

[6] Rycaj K,Li H,Zhou J,et al. Cellular determinants and microenvir-
onmental regulation of prostate cancer metastasis| J |. Seminars in
cancer biology,2017,44 .83 —-97.

[7] Bono A V,Celato N,Cova Vet al. Microvessel density in prostate
carcinomal J |. Prostate cancer and prostatic diseases, 2002, 5
(2):123 -127.

[8] Borre M,Offersen B V,Nerstrm B, et al. Microvessel density pre-
dicts survival in prostate cancer patients subjected to watchful
waiting[ J]. British journal of cancer,1998,78(7) :940 —944.

[9] Zhou Y,Zhang X,Zhang J, et al. LRG1 promotes proliferation and
inhibits apoptosis in colorectal cancer cells via RUNXI activation
[J].PloS one,2017,12(4) :e0175122.

[10] Xie Z B,Zhang Y F,Jin C,et al. LRG - 1 promotes pancreatic

cancer growth and metastasis via modulation of the EGFR/p38

signaling [ J ]. Journal of experimental & clinical cancer Re-

search:CR,2019,38(1) .75.

Gao Y,Zhou J,Xie Z,et al. Mechanical strain promotes skin fi-

brosis through LRG — 1 induction mediated by ELK1 and ERK

signalling[ J ] . Communications biology,2019,2:359.

[11]

[12] Zhang J,Zhu L,Fang J,et al. LRG1 modulates epithelial — mes-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

enchymal transition and angiogenesis in colorectal cancer via
HIF - 1o activation [ J ]. Journal of experimental & clinical
cancer Research:CR,2016,35:29.

Song S, Cheng J, Yu B J, et al. LRG1 promotes corneal angio-
genesis and lymphangiogenesis in a corneal alkali burn mouse
model[ J]. International journal of ophthalmology,2020,13(3) ;
365 -373.

Wang Y, Xu J,Zhang X, et al. TNF - o — induced LRGI pro-
motes angiogenesis and mesenchymal stem cell migration in the
subchondral bone during osteoarthritis [ J ]. Cell death & Dis-
ease, 2017 ,8(3) :e2715.

Scher H I,Solo K, Valant J,et al. Prevalence of Prostate Cancer
Clinical States and Mortality in the United States: Estimates U-
sing a Dynamic Progression Model [ J]. PloS one, 2015, 10
(10) :e0139440.

Sharma S,Sharma M C, Sarkar C. Morphology of angiogenesis in
human cancer: a conceptual overview, histoprognostic perspective
and significance of neoangiogenesis [ J ]. Histopathology,2005 ,46
(5) :481 —489.

Jiang J,Chen Y ,Zhu Y et al. Contrast — enhanced ultrasonogra-
phy for the detection and characterization of prostate cancer:
correlation with microvessel density and Gleason score[ J . Clin-
ical radiology,2011,66(8) :732 -737.

Brot S,Ntekim A, Cardenas R, et al. Regulation of vascular en-
dothelial growth factor in prostate cancer[ J]. Endocrine — relat-
ed cancer,2015,22(3) :R107 - 123.

Wong S Y, Haack H, Crowley D, et al. Tumor — secreted vascu-
lar endothelial growth factor — C is necessary for prostate cancer
lymphangiogenesis, but lymphangiogenesis is unnecessary for
lymph node metastasis [ J ]. Cancer research,2005,65 (21)
9789 -9798.

Wegiel B, Bjartell A, Ekberg J, et al. A role for cyclin Al in me-
diating the autocrine expression of vascular endothelial growth
factor in prostate cancer[ J]. Oncogene, 200,24 (42) ;6385 —
6393.

Green M M, Hiley C T,Shanks J H, et al. Expression of vascular
endothelial growth factor ( VEGF) in locally invasive prostate
cancer is prognostic for radiotherapy outcome| J]. International
journal of radiation oncology, biology , physics,2007,67 (1) :84
-90.

Duque J L, Loughlin K R, Adam R M, et al. Kantoff PW, Zura-
kowski D, Freeman MR. Plasma levels of vascular endothelial
growth factor are increased in patients with metastatic prostate
cancer[ J]. Urology,1999,54(3) .523 - 527.

Mundel T M, Kalluri R. Type IV collagen — derived angiogenesis
inhibitors[ J]. Microvascular Research,2007,74 (2 —3) .85 —
89.

Wik H 49 :2024 — 11 -29 ST K[

— 131 —



