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Transwell LI K A 112 228 J) . S5 R : ApoMid KiAJG, ACHNM769-Pit Kk 41 i 7E 72 hifi sl
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Inhibiting effect of apolipoprotein M on proliferation,

Abstract

migration and invasion of renal carcinoma cells

ZHANG Yibo, YAO Shuang, CHENG Gangli, YU Miaomei, WEI Jiang, LUO Guanghua, ZHENG Lu

(Clinical Medical Research Center, Third Affiliated Hospital of Soochow University, Changzhou Jiangsu 213003, China)

Objective: To investigate the effect of apolipoprotein M (ApoM) on the proliferation, migration, and invasion
of renal clear cell carcinoma cell lines (ACHN, 769-P, and 786-O). Methods: To establish ApoM overexpression
(ApoM-OE) cell models, lentivirus carrying human ApoM gene and negative control (NC) lentivirus were
used to infect renal clear cell carcinoma cell lines respectively. CCK-8 assay and colony formation assay were
employed to evaluate the proliferation capacity of renal cancer cells. Wound healing assay was used to detect the
migration capacity of tumor cells and transwell assay was applied to examine the invasion ability. Results: The
proliferation capacity of ApoM-OE groups was significantly reduced at 72 h in ACHN and 769-P cells (P<0.01,
P<0.05, respectively). The difference in 786-O cell arises at 48 h (P<0.001). The colony formation assay indicated
that the capacity of colony formation was significantly reduced in 3 renal carcinoma cell lines (P<0.001, P<0.01,

P<0.01, respectively). Wound healing assay showed that the migration of ApoM-OE groups in ACHN and
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769-P was restrained at 12 h (P<0.0S, P<0.001, respectively); the migration of 786-O ApoM-OE group was

suppressed at 24 h (P<0.01). Transwell assay found that the invasion of renal carcinoma cells was inhibited due to

ApoM overexpression (P<0.001, P<0.001, P<0.01, respectively). Conclusion: ApoM significantly inhibites the

proliferation, migration, and invasion capacity of renal carcinoma cells.
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1.1 ZWHESIRKF

' J#5786-0 . ACHNAHI769-PAH LI [ B} it
RUBR SRR 2 51 S AL 2 . RPMI 164085 5756 |
DMEM @ BERE 7R 3L | IR 4 L3 (fetal bovine serum,
FBS). 025%RAEFMM T ER - HERWAHEE
GibcoA ), CCK-8ZH M4 A i & [ B A W4
LA G T . ARG FEMUEE SR 1L . Transwell/N% 45
W EE T F . Transwell B7 2 5 1 3£ H
BDAH . A B MRS EARIGN&EmA
DA YA RS A . A RN ASR BUR ) &
2 5 B 5 G I o R A T B 38 s R AE YR
FARAA . PCRETHTGIYHRE th LA E T AR
O EVA . A B BRI T FH 2 TubulinBo 4 (678
T 66031-1-1g) FMIEHL R —Hi (185 : SA00001-1)
W AR =S AEYHEARBRAE, ANApoMBTIANL
H £ [E Genetex/A F] (85 : GTX83083),

1.2 GEPIA A HHIREL ST

i HHGEPIA %I ¥4 % (Gene Expression Profiling
Interactive Analysis, GEPIA; http://gepia.cancer-
pku.cn/index.html) 43 HT Apo M 7E ' i 1 (1) R ik 7K
- K H 5 B UG B AR O o A3 BT 22 S AR K T 1k
£k 1)3 M NApoM; 2)|log,FC| Cutoff=1; 3)
P value Cutoff=0.01; 4)@*%1@?%1(111(?('%@%?5}3@
5.313); S)Xﬂ’iﬂlT/ﬁRiﬁﬁ:Yes; 6)]Jitter Size=0.4; 7)UL
BLTCGAIEH B 4 4lApoMFE L KT

FEAF T BT 255 . 1) Methodsit % B R
pe il 2)Group cutof I8 ; 3) Kk £
KIRC('EiEMHAMIE); 4)EF LEFEYes; 5)Axis
UnitsiE Months, PUAEAERFE](H ) Mk AL bR . 2k
R NP AR AN . 2 BT TCGAKHE
52345 i JRE 4 40 5 72 0 1E B A 2L Apo MY e A 7K
B TS #OAE e

1.3 ApoM T KX 15 iz 40 A AR BY A 32 5T
A3 WK 5 98 40 L (ACHN . 769-PF1786-0) 4%
FPEE10 con 3G SR ML, AR 4 A 43 ApoMit &
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K41 (ApoM-OEZ) FIBAMEXT 40 (NC4H) . M9 H:
AR 3 RR A1 A AE B 5% 0L R R 43 S R
1x10°, 7x10°F13x10°>, 44 YL &2 £ (MOI)=10
)79 JEE T B B 9 40,5 Ap oML B 1 95 B A0 T R
M HE, IFERAIGEIRILIA3S uL polybrenell)
Peitl, JRYL72 hJE WMEEDEE (6 BE 45 7 GFP &k {058
), R SCR A F80% 5 K AT AL, B T e AL
Mo, $EHRNAFIE AT s

1.4 RNA 2EX#0 real-time PCR

RN A I S s #3420 3R 2 FERN AR B
5 DA B B Bt sl R) G e B 5 iE 1T . RNAJ % 5f
ﬁECDNAEJ‘ﬂEﬁ?"iHﬂ’%%PCR(real—time quantitative
PCR, real-time PCR)%#H1. F ST 95 C
3 min, 95 C 5s. 60 C 15s, 40 MEER, 7
60 CUEEDOLE R, P IR RN LB F/K17 uL,
MgClL, 2.5 uL, dNTP 0.5 pL, N ZZMH2.5 uL, Taq
fi§0.25 uL, RiJG 51 Y FIRE450.04 uL. K251k
T mRNAR A ek DY, 5IaREN oI %1,

1.5 EAMRENITE

18 ug FIREAS TN A S L FEZE s 2], 7E100 °C
ZAFFAEMELS min, VK EJHCE 3 min, B 12% 09+
St BE A R - SR TN A I G BB IS (SDS-PAGE) , A3+
ATENE E (120V) 454 FHIK100 min, 764 CIHIE T,
20220 mATH & HL iR 2 1 % 8 ZPVDFR |, B
A 8] 140 min, PVDEEE T 59 i fig 4 0% o 2= i £ A
2ho LA1:2 000WREFGBE—PL, 7E4 CHRMATIHE
o d5efa FIPBSTURMRE, YEM3UK, AEK10 min, JF7E
FEIRSMF IR —Hilh, B IFTECLA R,

1.6 HREIG5E L I8
53 K 3k VB 9 A M (2. 45 ApoM-OEZH FINC4H )
PA7x10*, 3x10*, 1x10*)/mL Y% 2P Fo6fL

%1 GAPDHFApoM3| #1iR$t 5 51
Table 1 Primer and probe sequences of GAPDH and ApoM

B, srdle N2 fl. R 44 b5, BLINALO uL
CCK-8i{GHIFF1E37 CHIFFM IR A 1.s b, F R
A E 450 nm AL B EE(E (OD 450 1) o FHFAEFH
Ji 4 A [a] — I ] 30 R B L

1.7 REEREE

3F0 B 9 A1 L3000 / m L B AR %5 2 42 T 6 fL
Merp, AT R AR R A . A A T T
Rigefarh, Kigt1s d, B3 A1k, e dEAT
o F R YL OB AN M FE BT B B . U ks R
SR FRIE, PBSIEVE2ME, BALIMAL mL 4% K H
P [E 2 4L 1S min, FF AW EE, PBSIEVE2M . BT
J&, BFLINAL mL 0.19%%5 f 8 YL 45 mino WL FE45 5
LHIPBSTE vk . Bt RIS o4

1.8 AR L 16

U6 7E 6 FL A S &R i s S AT 4, 2R LU
4x10°, 3x10°F12x10°4>/mL Y % B 20 i 42 Fb 7
6FLAR . o 2 %% B A $180% J5 1200 pLAf Sk 3
BRI344k . PBSIVE2IK, VEAEIFAM, IF7ER
s P (0 h) o A AIFESR 6. 12, 24 hiE[—{
A HEOUL S A 43 11 A O

1.9 HEEERE

KR AE4 CRlfb s, FJCILYE I DMEMEX
RPMI 1640XF 3 i i 47 1: 44578 B o BT T Transwell
NE BT 2440, BA/INE N INAS0 uLFf Bt iy
FUE, BRA G FERE B ] SRR EE S, G
LT 1 T B 3R B i 40 fUACHN . 769-PH1786-O 2 fify
PRV R % Rp2x10° . 2x10°F11x10°4>/200 uL., ZRJ5 7E
/NENIIA200 uLAIMEEE, T = NA700 pL5E 4>
KRR R 9748 he Qe ik [RIAT3C. R4 40 e ke
MR, FE20xWEE T XA E ALK IR A, TR
BOFE TS 38T .

SIYRET 25K FHFH (5—3")

GAPDHF{[ 54 TCITGTGCAGTGCCAGCCT

GAPDHJ 5% TGAGGTCAATGAAGGGGTCG

GAPDH#4T Cy5-AGGTCGGTGTGAACGGATTTGGC-BHQ2
ApoMHij 5 |4 GCTTTCTCCTCTACAATCGGTCAC

ApoMJ5 514 CGGGCAGGCCTCITGATT

ApoM?(";t_é &t

FAM-ACCTCITGCITGGACTTCAAAGCCIICITA-BHQI1
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W FHlGraphPad Prism 8.0X) S5 5 i i 1548 11,
BE ORI B b o 22 (ts) s, PALIA] HL AR
FHAERCXT R 58, P<0.05 MR A G5 L.

2 R

2.1 ApoM E B EALAMEEHLHTHNRIEIER
B H 2P Apo MY R B K KT IR H B
HZ(P<0.05, K1),

2.2 ApoM RiIZKEEFEEETMENXR

AL R R: ApoME RILH B E
WG R, ApoM{ILERIE B W5 8 2% (log rank
P=0.0028, [2).

2.3 ApoM It ik B J% 4 B Ak 9 22 L

FIFH %€ 3 N Ap o M 3L Al 1) 9 B 6T IR 4 995 2
A3 SRR Y B 95 4N LBk (ACHIN . 769-PHI1786-0)72
hig, EHCAIE S RNARFI B & H, #H1TReal-time
PCRFIEE 5 EQ b 56 UF o 25 S /R« e 3k 2%
ApoMIIE )G, ApoM-OEZH 41 Jifi 1 ApoM mRNA
FIE 28 W 2 T & (43 31 P<0.05, P<0.0001,
P<0.0001, K3),

2.4 ApoM Il & J2 4 Af1 35 5H RE

5NCAMt, BEMMACHN ., 769-PHI
786-03f F ik ApoMJ5 Y FH it 71 W 3 W 55 (43
P<0.01, P<0.01, P<0.0001; K4, F+2).

2.5 ApoM Il 5 72 4H A S S L B BE 1 o

5NCHMEL, KiF1S dJ5ApoM-OEL 4 it fr i
LR E R, R ApoM & I T B e 20 it
B TERE I L RE 1 (#P<0.01; ElS, #3).

2.6 ApoM I BEMARIT R

368 3 X g A B ] A5 S0 T AR (AR 6 Rl 9 T AR 9=
X iz B[] KR T AR /0 h A R TR AR I 4211, ApoM
it F IR 5 WR A A 5 NCAUM H B AL,
LW ApoM I 2 i 15 I 21 ML (W 12 F fiE 1 (3l
P<0.05, P<0.05, P<0.01; #4, K6),

2.7 ApoM Il BEMAMEE
¥ 7:48 hJi, ACHN. 769-PFIACHNH #ih4H

20 i 2 MR AR /D NG, K ApoMIMH T3
PR B 968 40 if 19 1R 22 68 J1 (43 91| P<0.001, P<0.001,
P<0.01; K7, %S).
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Figure 1 Differential expression of ApoM in clear cell renal

carcinoma and normal tissues in GEPIA database (*P<0.05)

Opverall survival

10 —— Low APOM TPM
| : —— High APOM TPM
Logrank P=0.0028
HR (high)=0.63
e P (HR)=0.003
E n (high)=258
«
A e T Ut LR B L T
% 06 |
R I N
8
Pl TN
02
0.0 I | I
0 50 100 150

Months
E2 ApoM5EZERAMAMEEEETFENX R (log rank
P=0.0028)
Figure 2 Relationship between ApoM levels and prognosis of

clear cell renal carcinoma patients in GEPIA database (log

rank P=0.0028)
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Figure 3 Establishment and verification of ApoM overexpression in renal carcinoma cell lines
(A~C)E72 W5, 3B ApoM-OE FINCH] ApoM mRNAZFIAKF-; (D)&Ue72 hlm, 30K 40l ApoM-OEHINCEH
ApoM FE A FEIRKF- . *P<0.05, ***P<0.0001.
(A-C) ApoM mRNA expression of ApoM-OE and NC group of three renal carcinoma cells after infection for 72 h; (D) ApoM protein

expression of ApoM-OE and NC group of three renal carcinoma cells after infection for 72 h. *P<0.0S, ****P<0.0001.

ACHN 769-P 2o 786-0
08¢ w4 NC L2r e NC . o T NC
— osh -+ ApoM-OE + ApoM-OE __ sl - ApoM-OE
g ** g osf g
= (=]
2 o4t Z 2 10
a 2 o4l a .
o 0.2} o 0.4 © 0.5F
0.0 ) . . ) 0.0 L L ) 0.0 I ]
0 24 48 72 9% 0 24 48 72 9 0 24 48 96
] /b HF1E] /h HF 1] /h
&4 ApoMX 15 15 40 A 18 5 A4 B4 1A (*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001)
Figure 4 Effect of ApoM on proliferation of renal carcinoma cell lines (*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001)
2 BRIk E e WKL EE
Table 2 OD ;. of renal carcinoma cells at 96 h
2 f B ApoM-OE NC P
ACHN 0.52 +£0.03 0.61 +£0.05 <0.01
769-P 0.84 £ 0.03 0.96 + 0.08 <0.01
786-0O 1.18 +£ 0.04 1.49 + 0.06 <0.0001
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Figure S Effect of ApoM on the capacity of cell colony formation

(A)ACHN. (B)769-PHI(C)786-O4NI4s i Yt K Gt 2554 . **P<0.01, ***P<0.001,

The crystal violet staining and statistical result of (A) ACHN, (B) 769-P and (C) 786-O cells. **P<0.01, ***P<0.001.

R BEEMKEETEREE

Table 3 Colony number of renal cell carcinoma cells

A bk ApoM-OE NC P

ACHN 44,75 5.12 68.67 £ 11.09 <0.001
769-P 84.44 = 15.04 135.62 +23.77 <0.01
786-0 98.43 + 43.36 208.01 = 25.71 <0.01

R4 3tk B RAMANEHIRER

Table 4 Relative wound area of three renal carcinoma cells

A bk ApoM-OE/% NC/% P
ACHN 61.1+16.0 50.6 + 5.9 <0.05
769-P 86.4+6.5 67.4+7.1 <0.05

786-0O 83.1x5.4 67.0+8.2 <0.01
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A ApoM-OE
N 2 5 1.0
N -~ ApoM-OE
< - NC
< *
B
=
ACHN = 0S|
=
ﬁb’(’
zZ
0.0 1 1 1 ]
0 6 12 18 24
T[] /h
B 1.0 4 ok
* -~ ApoM-OE
< - NC
~
=
=
= 05t
769-P =
-’;
juang
=
0.0 1 1 1 1
0 6 12 18 24
i [H] /b
1.0 ¢
- ApoM-OE
C B 1 : “*  -#NC
EELAE ) - 8
; : Cor o S
. N : : - =
Eos-.
786-0O =
E
0.0 1 1 1 ]
0 6 12 18 24
M) /b

&6 ApoM T 5 425 £ AT 76 BRI B4 M ( % 200)

Figure 6 Effect of ApoM on migration capacity of renal carcinoma cells ( X 200)

(A~C)3PR'E 5 20 L ApoM-OEHINCZH IR S I Y 45 5 . *P<0.05, **P<0.01, ***P<0.001,

(A-C) Result of wound healing assay between ApoM-OE and NC group in three renal carcinoma cells. *P<0.05, **P<0.01, ***P<0.001.

®s BEAMKEEAREE

Table S Invasion cell number of renal carcinoma cells

A bk ApoM-OE NC P
ACHN 246.4 + 30.6 601.6 + 30.5 <0.001
769-P 186.3 = 15.1 409.3 +19.1 <0.001

786-0O 302.3+21.4 464.3 £29.9 <0.01
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&7 ApoM T 542 21 R 12 22 B 5 M

Figure 7 Effect of ApoM on invasion of renal carcinoma cells

(A, C, E)3PRAMMIApoM-OEMINCA 2, A2 Y 1 45 ( x 200); (B. D. F)3PRAMMI it /N TS 1145

**P<0.001,

8001

600

400

200

NC ApoM-OE

NUU o
400
300

& 500

100

NC ApoM-OE

600

400 |

= 200F

NC ApoM-OE

. ¥*P<0.01,

(A, C, E) Crystal violet staining of ApoM-OE and NC group ( x 200); (B, D, F) Number of invasion cells on the transwell membrane of
ApoM-OE and NC group in three renal carcinoma cells. **P<0.01, ***P<0.001.

3 it

VE R 26 3 U R T 6L, ApoM 5 il Jg
)56 R B WA BES . 7E BT M AL 80, i
AL Apo MK A i F AR T IEH 44 Y fif
R AN L Fe TR Apo ML RIS, FhfvJee 440 it 34 5 37 1)
il i R T A AR R SR U R A A P R ApoM
B, AN MG s R R RE ) BE AR Y, B
ApoMAE B i Feak, 1 ELApoM AT LAV 5% 15 £ 4
R, BREE MG, HAapoMb B LR
JE 1) 56 22 1 R IF ST UE S . AR SCE e 5E T ApoM

XV AN MO A . RS RR 2R R T RS e . dE i
GEPIATELEHE T b, ATk MApoMAE ' % W]
41 o g 2H 2L IR 38 (P<0.05), T HLApoM ik /K
FHBEWUG 2. X 5ApoMTEFE H i i
FEUEEIR AL, X — &, ARSI T3 kk
5 375 B 41 i g 20 i Bk (ACHN . 769-PH1786-0),
FEHE ST Apo Mt kMRS, fifi F CCK- 844 4 52 1 1l
T W T 1S I F 5T Ap o MUK 41 i 19 5 i HT B B
25 LR W Apo ML & 1 T 55 i 40 i 179 344 5 e

ApoMAE N —FhfiL i 7 W & 111, A0 R B SR G R
IMLE P A ApoM AT BESS 52 A SE g 25 5, PRt FR AT TRs
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5 10% FBSHYSE 4 1 77 5L 45 O 1% S % 4 1L VE 4R
[ (bull serum albumin, BSA)RHEFE I LLH B H 5
Wi, R S50 2 B Apo MU 3 141 1 98 4N i A 7%
AET, TEABMINGEES , FAT R & i 4 L3 /Y
Biar L WO S BSARY B IR AL . fEfR B, K
1T BLApo Mt 3k W35 F k] 1 Jis 40 i 1) 4 22 ik
T o T g AR 2R MR e AR R BUS BREAR O
W GEPTAKLHRE P2 i A 77 73 BT i 7R Apo MR IA 1t 44
I R R TS B R4 o HJE R AT RE 2 R KT
ApoMX B IG5 . AT RS 45 28 HLA ST 5 1 40 7 g
1o FATIE T RS A 92 5 K BLAp oM ik Al
LA Wil ' 95 200 L i) e, B R AH 2R S 2 AR
ApoM )73 Wi 5 B HE Z (5T .

VE S BAT o BE B R e R 1 bR L s A
A ME R R HAL SR . B R AN R Rk
RN A, 040 M E) F5 B 43 - 1 (intercellular
adhesion molecule-1, ICAM-1) 1ML 45 4H fitd 25 B 43
F--1(vascular cell adhesion molecule-1, VCAM-1),
THERIKEEROG R E R EAC, HRK B
P M A SV A R i, MR A TR . R
R R B R IERIT TR TR,
HHT— 2 Ak 07 25 9 3 OF & sl ks TR 48R R
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