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ABSTRACT Objective: To investigate the mechanisms of IGFBP3 in the action on adjacent adipocytes and the effect of adjacent
adipocytes on the proliferation and migration capability of clear cell renal cell carcinoma (ccRCC). Methods: IGFBP3 was found to be
overexpressed in the database of ccRCC, which was verified in the specimen of ccRCC. RT-PCR and Western Blot were used to detected
the biomarkers of adipocytes. Renal carcinoma cell line 786-O cell overexpressing IGFBP3 was used as cellular model and western blot
was used to detect the effect of IGFBP3 on TGFRB-smad1/5/8 and TGF B-p38MAPKpathway. Conditioned medium was prepared via
cocultivation of 786-O overexpressing IGFBP3 and preadipocytes. Oil red staining was used to detect the contents of lipid droplets in re-
nal carcinoma cell. Transwell and CCKS8 was used to detect the effect of adipocytes on migration capability and proliferation of renal car-
cinoma cell. Results: The expression of IGFBP3 markedly increased in the specimen of renal cell carcinoma  (P=0.017). IGFBP3 promoted
the differentiation of preadipocyte after activating smad1/5/8 (P=0.024) and p38MAPK (P=0.013). The contents of lipid droplets in-
creased in 786-O cell cultivated in the conditioned medium (P=0.028) and migration capability and proliferation of 786-O were promoted.
Conclusions: IGFBP3, overexpressed in renal cell carcinoma, promoted the expression of preadipocyte by activating smad1/5/8 and
p38MAPK. Mature adipocytes could increase the contents of lipid droplets and promoted migration capability and proliferation of renal
cell carcinoma.
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Table 1 Primer sequences in this study

Genes Names Forward primers Reverse primers

IGFBP3 CCAGGAAACATCAGTGAGTCC GGATGGAACTTGGAATCGGTCA

PPARy CTCCAAGAATACCAAAGTGCGA GCCTGATGCTTTATCCCCACA

PGCla TATGGAGTGACATAGAGTGTGCT CCACTTCAATCCACCCAGAAAG

¢/EBPa CAAGAACAGCAACGAGTACCG GTCACTGGTCAACTCCAGCAC

Prdml16 CCAAGGCAAGGGCGAAGAA AGTCTGGTGGGATTGGAATGT
UCP1 AGGCTTCCAGTACCATTAGGT CTGAGTGAGGCAAAGCTGATTT
36b4 AGATTCGGGATATGCTGTTGGC TCGGGTCCTAGACCAGTGTTC
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FRILA V5 VE 3 IR FRAr B R 4L, A AR T Ak . H5TH Ak
BT UE S , DL 1800 rpm &0 5 min, 3575 3%, T A DMEM %
FRHE (20 % FBS) i AN . O i AN, 7148, I8
UM . 10% 8 B EERP TR IR ML, L) DMEM #5575 (20 %
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5 MDEX + 0.5 mM IBMX, (3)fH4: X B4 ) DMEM #5523 +
20 % FBS + 1 nM T3 + 20 nM insulin+ 5 M DEX + 0.5 mM IB-
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Fig.1 Expression of IGFBP3 and UCP1 in the specimen
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Fig.2 IGFBP3 promoted differentiation of brown adipocytes in vitro

Notes: Data were expressed as mean + SD, *P<0.05, compared with the control group; BP3 represents IGFBP3; indo represents indometacin.
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SE ST (& 4B D) & BUAETF46R UM IS 30 min 2, p-smad1/5/8
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Fig.3 IGFBP3 secreted by renal carcinoma cell promotes differentiation of adipocytes
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Notes: Data were expressed as mean + SD, *P<0.05, compared with 0 min; LDN-193189 was the inhibitor of smad1/5/8; SB431542 was the inhibitor of

p38MAPK.
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Fig.5 Adipocytes increased the contents of lipid droplets in cancer cell

Notes: Data were expressed as mean + SD, * P<0.05; adipo presented

adipocytes; ov presented overexpression.
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Fig.6 Adipocytes promoted proliferation and migration capacity of renal carcinoma cell

Notes: Data were expressed as mean + SD, * P<0.05; adipo presented adipocytes; ov presented overexpression.
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TGF-B {55 A7 62, M FATTIA K 2635 IGFBP3 1) 5 Ji
YA RESE 3 [ 530 5 e Jifrgg A K, [l s AT il Ao 4 0k

IGFBP3 51 J&] Bl i) P S 3R B8 il ad 43 M A< ef IGFBP3 (1)
Fik, FRATHIEA TS R A M b 25 3 IGFBP3 Az B i iy 3
G FEURAN BRI AN 5 B A i s R 5 N i A e Az B o
HMHERZ N, AR AR A DCAR Y Prdm16 \UCP1 W i i , X Fh
BN AR IGFBP3 H LA J5 S 4l o #H G AT 51, IGFBP3
A543 us i 7 2 M BRI AN LR 431 o T ZEARAS FR AT IRIRE &
PR, SARM R4 S0 v i A 2EL LA e 4L £ L A4 O s 4L 2
UCP1 B 3Rik34 0, H B 1 2122 5(P<0.001),

55 Bg Wi 43 Ak AH G 1 38 %A Wnt 38 #% Hedgehog i@ # |
IGF/insulin i % F1 TGF-B i 202250 A5 HF5T & BUAEAEE KA
VN AR TGFR B3RS, It & I TGFR-SMAD3 i@
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Ho T Z IhRe T AR L R T AT fe VR . aoh T
SMAD3 (IR Gl AR AR G Ar SRk
B, BRI B AT BEIE S @R A A AR IR A SR
ik A I TGFR R i i %, FeAi] % B IGFBP3 fiE i 3 %
smad1/5/8 .p38MAPK , T fie it i i 2 i 434k o

ccRCC AL} SR A AT 4 2L AR R o B2 H R A
B E, LA BT R R ) LA U B 75 AR DI Y
B2 O 25 B A A ) EE XS R A A
LR R AL rp BRI RESHE AN ccRCC AR KUK A — il
PRI, AU, B AR 17 4 i RS At 1 15 9 240 i 14
FE5E, O PR R ARZR )  (H R BN v oA BB (B TE R
J&, 1 Fe3k IGFBP3 11 786-O Atffl 5 A5l 41 M I 15 77 /5 iy 5 97
ARG [ 786-O ANANiE BV A7 g i, nIRE SRR AL Z 5 A
Ko NG IE—FMARI Z I REANILAR . 7E ccRCC B T 51
AR SCHN, I X 4 SR A G AP AR A
RN BTSSR A A i BEAI R TR 2509, DA s 4 i e
PR E R AT RE -5 5 R PR A B AR QR LA O, ATt — 20
WH5E.

5 LTk , AR IR W] IGFBP3 2 ' 15 W 20 s rpacd S
FIBWE N, e A0/ IGFBP3 RYFESE H , IGFBP3 AEMS {2
PEHSME, AL 3 20 0% TGFB i #% A smad1/5/8
P3SMAPK . Jiltz2h i i U 40 M RE A% A1 0 TR 2 AR T 1, O
LA eE B S B v R ) f 2R P . i IGFBP3 i 1 4
fE5 B TR RR IR AR A T —ikL , AR B A 2 PRl T
BT R
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