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RHPN2 is highly expressed in osteosarcoma cells to promote cell proliferation and

migration and inhibit apoptosis
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Abstract: Objective To screen for aberrantly expressed genes in osteosarcoma cells and investigate the role of RHPN2 in
regulating the proliferation, apoptosis, migration and tumorigenic abilities of osteosarcoma cells. Methods We used GEO2R to
analyze the differential gene expression profile between osteosarcoma cells and normal cells in the GSE70414 dataset. RT-
gPCR and Western blotting were performed to detect RHPN2 expression in osteosarcoma cell lines MG-63, 143B and SAOS2.
Two RHPN2-shRNA and a control NC-shRNA were designed to silence the expression of RHPN2 in 143B cells, and CCK8
assay, colony-forming assay, annexin V-FITC/PI staining and scratch assays were carried out to examine the changes in
proliferation, apoptosis and migration of the cells. We also established nude mouse models bearing osteosarcoma xenografts
derived 143B cells and RHPN2-shRNA-transfected 143B cells, and assessed the effect of RHPN2 silencing on osteosarcoma cell
tumorigenesis using HE staining. Kaplan-Meier survival curves were used to analyze the correlation between RHPN2
expression and survival outcomes of patients with osteosarcoma. Results RHPN2 expression was significantly upregulated in
osteosarcoma cell lines MG-63, 143B and SAOS2 (P<0.01). Silencing of RHPN2 significantly inhibited the proliferation and
migration of 143B cells in vitro, promoted cell apoptosis (P<0.01), and suppressed tumorigenic capacity of the cells in nude
mice. A high expression of RHPN2 was significantly correlated with a poor prognosis of patients with osteosarcoma (P<0.05).
Conclusion RHPN?2 is highly expressed in osteosarcoma cells to promote cell proliferation and migration and inhibits cell
apoptosis. A high expression of RHPN2 is associated with a poorer prognosis of the patients with osteosarcoma.
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Fig.1 Analysis of differentially expressed genes in osteosarcoma cells in the GSE70414 dataset. A: The top 20 significant differentially
expressed genes in osteosarcoma cells versus normal cell samples. B: Detection values of RHPN2 in normal and osteosarcoma cells in

the GSE70414 dataset.
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Fig.2 Expression of RHPN2 in osteosarcoma cell lines. A: Relative expression of RHPN2 in osteoblasts and osteosarcoma cells
examined by RT-qPCR. **P<0.01 vs hFO1.19. B: Efficiency of shRNA for RHPN2 gene silencing in 143B cells detected by PCR
assay. **P<0.01 vs 143B and NC-shRNA. C: Effect of ShARNA on RHPN2 protein expression in 143B cells.

2.3 RHPN2 XVB P J 2 i34 78 8 T A it A5 4%

CCK8 LI R B 7R 5 ARG YL FI NC-shRN A F4 4L
AHEE , RHPN2-shRNA f4 YL REAE H i J0 i) & R RE 4 Y
4 FH BE 71 (P<0.01, & 3A) , [ K, CFU 5Z 5 /R
RHPN2-shRNA #4571 143B 4 se I i he 1 i
[ A% (181 3B) . Annexin V- FITC/PI 4 {4, 45 5 5 /R
RHPN2-shRNA ¥ J5 , AT~ 143B 4 A Ay HL i) 3%
B (& 3C) . 5 A% Y4 A NC-shRNA 5% JL A7 11,
RHPN2-shRNA #4441 143B A RIYR AL S 6E 7 B i
ZFHMH (P<0.01,/83D).

2.4 RHPN2 *78 F JgH P 3% I8 58 A1 649 vR)

5] 4 45 9 5 7, RHPN2-shRNA 2H F9RR BB P Y
F/NEIR /N 143B4L. X AL THE e fn,
ZER R, 5 143B4AIHL , RHPN2-shRNA 26 (18 PO
AL ISR, 25 AR A3 E N, A% A5 e ] il
2.5 RHPN2 &g P8 % TG 69 %5 h

T TCGA B P TARGET 3 P P i 3
B AE A U T DU RHPN2 fFR B LA T 4e ot
2 KM AAFZ . 255 R 53K RHPN2 () E A
SR FREAT L, 3k RHPN B AR FR B IO TS AR AT
R I IR, RHPN2 15 3208 58 R R 2= 1 T
ARG (ELS)

3 itig

BRI R AR o R B R Rk R
HEMR R, X Y i = R Rk
SEDRIAIRAS R B — 1, R 3 A RN TR S 1 PR TR e
PN i VT 7/ I A 228 U ) ) P R B O T S

TR AR v S SRR IR R R IR A 1
Zhao 2P RFSE L I MCT1 7E B P 40 22 i 2
TR BN, 38 i ShRNA %% Y sl MCT 1 #1016l 70) $12 fi)
MCT PRI REAE S B PR R AR I AR Al A
AL RS TG, B B PR AN by 7 25 B R 1Y)
U, I H MCT1 (1R 2B e 5 R R A
HAERBARAR DG . Yao SV AR SE R B R ZH 21
i R PR IR TRAFA BENS S8 i 8 PR Y
RS AT AL (R280E ), FiZad B eimad Akt mEIR L
Y. [FIRE, ST6Gal-1*Fl AHSA 12 9 & BLAE B A
SR R IR, HFRA SR ARG R R R
PN TN X, AR, IDH]7ES IR AL h Y3
REIH A4 I H B2, H EIRRENS B i
PRI AP 2R ARG MBI AT RS ARG B, S R Py g
AR AEEFE . Guan 467 &I FOXO1 X -4 g
(ARG RS EE B, A B PR Hh ) s s s PR e
I, MG O RIAAE I] S FOXO 1 Feik F itk T g
o 4T FOXO FZGAR B AR A ) S FE R0
REZ NI BN W EATA 5 R b SR A A
DRI, T eI IR A T RE R B PRIRE Tl
AT IR S

ABIFE 1 ekt GEO B 2 -h 6l 51 TR A A
W 0 DR R B 1 GSE 70414 042 HEA T 22 740
BT, T H 98 20 BRI L % A Pt L B R 25 S ) 3
, PEHGXSEFE A rp 22 S W S AT 20 281 7434,
A 10 3L B3, 10436 TR BEHRHE I+
ZIC2 715 AR AN v B L3, RE A E AT WP FT
ZIC2 il SHIP2 [ F A FN#LE PI3K/AKT {5 il



http://www.j-smu.com J South Med Univ, 2022, 42(9): 1367-1373 + 1371 -
A 2.5 —=-143B —8-NC-shRNA B 143B NC-shRNA RHPN2-shRNA
2.0{~* RHPN2-shRNA
£1.5
E sk
1.0
0.5
0
0 12 24 48 72
Incubation time (h)
o 143B NC-shRNA RHPN2-shRNA
0% 2 g1 0 3 0 39
5 5.09E-3 105-' 5.40E-3 105 ] 0.011
10% = 10° 3
10° 10°
102 E 102 1
a3 L PV L P9
1.62 100 945 0 69.3
oy - - oy
106 |07 101 1l1Z IO4 105 1Ds 107 10
P> Annexin V-FITC
D

Oh

48 h

3 TAXRHPN2 B E & ARG A T AT A~m

Fig.3 Effect of RHPN2 gene silencing on proliferation, apoptosis and migration of osteosarcoma cells. A: Detection of the effect of
RHPN2-shRNA on proliferation of 143B cells by CCK8 assay. B: Effect of RHPN2-shRNA on colony-forming ability of 143B cells.
C: Effect of RHPN2-shRNA on apoptosis of 143B cells analyzed by annexin V-FITC/PI staining. D: Effect of RHPN2-shRNA on the
migration of 143B cells by wound healing assay. **P<0.01, ***P<0.01 vs 143B and NC-shRNA. Scale bar: 200 pum.
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Fig.4 Effect of RHPN2 gene silencing on tumorigenesis of osteosarcoma cells in nude mice. A: Photographs of osteosarcomas in 143B
group and RHPN2-shRNA group. B: HE staining of osteosarcoma tissues in143B group and RHPN2-shRNA group (Scale bar: 50 pm).
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Fig.5 Bioinformatic analysis of the effect of RHPN2 on prognosis of patients with
osteosarcoma. A: Kaplan-Meier (KM) curves of the effect of RHPN2 expression on survival
outcomes of osteosarcoma patients in the TCGA database. B: KM curves of the effect of
RHPN2 expression on survival outcomes in osteosarcoma patients in the TARGET

database.
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