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Sunitinib inhibits PDPK 1-mediated PKG1 Phosphorylation and Inhibits
Proliferation of Renal Clear Cell Carcinoma by Inhibiting Macrophage

Secretion of IL-6*
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ABSTRACT Objective: To investigate the effect of Tumor Associated Macrophages (TAMs) on the proliferation of renal clear cell
carcinoma (RCCC) and its molecular mechanism. Methods: Monocyte line (THP-1) cells were induced into TAMs, and TAMs and
ACHN were co-cultured with clear cell carcinoma of kidney (RCC) by cell co-culture method, then treated with sunitinib before and after
co-culture; CCK-8 and clone formation assay were used to detect the proliferation of ACHN cells before and after co-culture; TAMs and
ACHN cells were co-cultured with subcutaneous inoculation method to establish subcutaneous transplanted tumor model in nude mice,
where sunitinib was administered. Western Blot was used to detect the effect of Phosphoinositol Dependent Protein Kinase 1 (PDPK1) on
phosphorylation of Phosphoglycerate Kinase 1 (PKG1) before and after co-culture. Results: Microscopic observation showed that tu-
mor-related macrophages promoted the proliferation of ACHN cells, while sunitinib inhibited the proliferation of ACHN cells; CCK-8
and clonogenesis experiments showed that TAMs promoted the clonogenic ability of ACHN, but its clonogenic ability could be inhibited
by sunitinib; animal experiments showed that TAMs promoted the growth of subcutaneous tumors and transplanted tumors in nude mice.
Tumor-related macrophages can promote the phosphorylation of PKG1 mediated by PDPK1 by secreting IL-6. Conclusion: Tumor-related
macrophages promote the phosphorylation of PKG1 mediated by PDPK1 through secreting IL-6, thus promoting the proliferation of renal
clear cell carcinoma.

Key words: Macrophages; Clear cell carcinoma; IL-6; PDPK1; PKG1

Chinese Library Classification(CLC): R-33; R737.11 Document code: A

Article ID: 1673-6273(2019)17-3225-05

— A W AR e 20 o SR S R 80% ~95% !, P L
AT Z M 25 RN AR A, 3 T2 e e i A 7 S A UK, %2

F & WIANESE (renal cell carcinoma,RCC) IR T H/ME N FARYIBIAITH. 2005 45, i AHE IR YT B 41 IR 259 R hr
BB BE R AR, SR MR R G b WG R 2 ARS8 ( sorafenib) 285 B £ 4 24 A A LRI HE 2 S BT BF e Br

RS

* I H BRPYA FARRLA LI H (2017SZ3428)GFO)
VEB RIS 1k AL, FEZBTHTT 10 IR AL 1 1697, E-mail: 2814617272@qg.com
o TRAER R, ARG, 0%, EEOF7 1 i 7 HLk], E-mail: 18663925461@163.com, HLifi: 18663925461
(i H 1. 2018-03-21 532 H 1. 2018-04-18)



-+ 3226 -

DREYESH#E biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.17 SEP.2019

JE ( Sunitinib) ] & 5 B AL AR M 259, 7RG RIG YT Hh 2 A
FARYIBREEAIRYT , 6T 4 i e 0] £ 25 0 R 5 2R AR A W
FEAAE B, I RFFE A A0ET R e S R T s AR
32 44 i/ INRATT A PR A K B B2 AR TL-6 S5 5, mT LA
ELEAM e A4, SRR A 400 ] Aebyed A5 A= 1 4 AR R ) 422
O e A A, PR S e Al 2 L LA A7 1) ) B 2R
B8, FZE R 22 A0S 10 4 0 4/ D o R S o 2 L 2 ™ e A DG
I 48 ifg. ( Tumor-associated macrophages, TAMs) 2 {2+ 78 il &g
ZHE T Y E A A, 2 e e S PR v 5 22 1) B B At L, Sk o
P S R SRR P VR Y, (IR 1 Ik 24 Bk ' 3 T 4
YRR 2 FHLHIA SR A 4

IRSZIGAIEST T B W 40 e ACHN g AH 56 B 21 it
BRSO HA B AR A ) 52 LA K AL A ST, I IRTR
Y7 B 355 A AN R T AR, (RIS & B A 109 ' 325 B 40 g
BRVE RS

L BRI i3

1.1 4

SERERET JE R JE B A W 40 I A R ACHN R 20
THP-1 4 [ P RHsE Fig A, & e il & . SDS ¥
JA T L A0 SR A 3l 1 DR AR A A PR A W L R
I R B 2 R A A B A ), B DMEM RP-
MI-1640 £5323E AR A M B2 1 B Ak i 2 1 55 [
HyClone, 754E8 ZIRA I A 3= KA MR w,CD206
142 6 (Interleukin 6,1L-6) .PDPK1 PKG1 #i1 P-PKG1 $i{k
W 9% [ Abcam, ECL k2% % 5 & W [ 55 [F Advansta, %
A B YEE Abcam, WiEbRR R H /R EE R H I A R THT
N A%Z B EE [ V9 LR R A AR B ] B R AL
SULEE ARSI SR A B AR
1.2 #ik
1.2.1 TAMs %1 AHCN ZBftt3Ess 78 6 LA 50 ng/L
PMA H[}#% 3% THP-1, A 10% FCS ) RPMI-1640 £ 332 W55
7% 48 h, 3515 TAMs, ¥ TAMs fll AHCN 153778 6 FLAR .
1.2.2 CCK-8 JUZARMIETE 15 40 M < 35 Jo ) 40 fa e 2 ol
5% 10%cells/mL, 4%FF 96 fLEiFFM, HfL 100 wL,37C,5%
CO, HF= 4 5% 48 h JF7ERFFLIINA 20 pL Yy CCK-8,37°C,
5% CO, J AN TR EIF E 3 h, FiRTHRIKED 10 min,
fitRAYL 490 nm P I H [R]— i) &5 OD fH, A4/ OD &
HEAT A0 B B 0 1) 3 AT o

1.2.3 RAsERERMSRLe B8 KM ACHN Al TAMs 41

ACHN+TAMSs

ACHN

MO AL, VR % B ok 300 A/ FL, e R & 6 FLAR, AL 2 mL
10%IG4F 1177 DMEM 555 . - AiiadEfh 5 d J58-fL45 i 500 L
JRAF B AkEE B3R . WEBEAE K 15 d J5 ,PBS Uk 3 IR, 4% £ &
PR 58 15 min,, [&5E 5 0.1%45 2 i L 4, 15 min, PBS
LR PRI, WA T G T 50 M s ke . ARAE A
KIS TR R (% )= salE %k /300% 100%.
1.2.4 WB #illl IL-6,PDPK1 .PKG1 #1 P-PKG1 B 5 & ix7KE
UHECLL 1% 100 400 /mL (40 ERP 2] 6 FLAR T, % 3
AL HHHINGEERUL 6 FLAR , 34 13 ; PBS V5 1 min 50
AR ARSI A AR T AN, JE AR K 2
30 min J5 FHAEMERPIG AR TR E 1.5 mL iR d, &l
BLOIFHER B B BT . B E R SE A I RS v
W&, oK 5 min, B 5 AT T -80 CR4F, SDS-PACE HiKJ5A
WEATHE AL, MRl fE NG AR 1534 7 35 P PBST 57k,
By 44 3148 BN A IL-6 PDPK1 PKG1 P-PKG1 #il p-actin
il ¥k 1:1000 Fikg, EHEIEE 1 h 5 4CH®R . KHRE T
PESH , NI E 90 min,PBS & ik, K50 ECL
BG5BT GAR U HHA

125 FRERMHIERE THR\EBXE B4 3 FHEHERER,
REALEA T4, STHRAFISEIR A 3 K, 7 KIGBE AN
TRIH A B A K ACHN 4ififs, JRHE%5E 5% 10° 4~ /200 pL,
FAMRSIFETCINE DMEM B53R 43 )42 28 X B 25 A iz
WHMRET. 7T RERRETHRME, FRFREAZ 20
mg/kg/d, B 3 d JiEbn < RN 1 IRBARRE AR (a) AR (b)), 1t

SERPRIARICV ) BRI =20 SRoblibic K k. BER

LRGSR AL SRR ARG HLE I 2= e sh e
e Byt if
L3 SitFH*E

K1 SPSS 18.0 GEit 2 Fb AT e e, BRI AU
FIXHE Brifes (et )R, ZHM LHECR ] F K28, L P<0.05
hEFEAGERE L.

2 R

2.1 BB TWE TAMs X ACHN ZHAEH (R IETEE A

5375 W9 21 i ACHN A1 #HOC B W 21 s TAMSs g7
48 h, WAMEE T AN RESE LR W] ACHN+TAMS 20 4 i 34 78
HH W BE 1 B 58 T ACHN 41 (P<0.05), Il A&7 JE % JE 8 pm/L
T 12 h J5 , ACHN+TAMSs+Sun ZH 2 Jifg 4% 5 5 35 W 55 9ok, 128 [+
ACHN+TAMSs #f 1. (P<0.05),

Rel proliferation

B 1 A: BfE5E(10% 40 wm) TWEE TAMSs 3 ACHN A fI R HE5E 1F L
Fig.1 A: Proliferation of ACHN cells induced by TAMs was observed under a microscope (10% 40 um)
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Fig.2 CCK-8 detects the proliferative capacity of four groups of ACHN,
ACHN+Sun, ACHN+TAMs and ACHN+TAMSs+Sun cells
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Fig.4 TAMs promote subcutaneous tumorigenesis and growth of transplanted tumors in nude mice
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