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[(BE] BE=5BH.: MEMHCEWEYIM (tumor-associated macrophage, TAM) &35 Mg it g & UM o<, HAE
FAMLEI AN B8, BRI, PRZEmiR-99aX] B A% g 240 J AR A 19 5 ) 2 O 7 B N (endometrial cancer, EC) #fijii
KL RENE . Fik: RNECHL H EWEHER R 2 F (macrosialin) CD683K 1A I 7 #1 H 5 Il R 95 B 22 K5 11E 2 1]
MK F; 12 AECHH L RHEC-1B. RL9S5-28: 5% BIGWIAE S N B4 U937IA TAM (M2 ERRAAE) Zrf6: KA L
A R HImiR-99atE I v U e B 2 5 W B MR AR, % Yy )5 18 FH S 98O o8 i JE A 55 SO (real-time fluorescence
quantitative polymerase chain reaction, RTFQ-PCR) Jiii =41 I A K M 105 2 Jil AH OG IRl 7-CD68. CD163 DL K E gk 44 i
T #& M4k (mcrophage mannose receptor) CD206FKIE T2, FFiz HBFEL N 7% (enzyme-linked immunosorbent
assay, ELISA) il 5 4 Mo 7 06 A SC 4 M ] 71012 TL-4RIIL-1070 W B4R 4k B4 5% JemiR-99a )i 5 5 W 41 iy
SECHu L%, B HAMIEEGR A& (cell counting kit-8, CCK-8) Fltranswellidh4a il 2 ECAM iy 4 5 Ml 45 22 fig
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[ Abstract] Background and purpose: The infiltration of tumor-associated macrophage (TAM) is closely related to tumor
progression, but the mechanism of its action is not yet clear. Therefore, we explored the effects of miR-99a on macrophage polarization
and its putative effects on the cell proliferation and invasion of endometrial cancer cells. Methods: We detected the expression of CD68
in endometrial cancer tissues and analyzed its relationship with the clinicopathological parameters of patients. The supernatants of human
endometrial cancer cells HEC-1B and RL95-2 were used to induce human monocyte U937 to differentiate into M2-type macrophages,
namely TAMs. The synthetic miR-99a mimic fragment was transfected into induced TAM. After transfection, real-time fluorescence
quantitative polymerase chain reaction (RTFQ-PCR) and flow cytometry were used to explore the expression of macrophage-associated
factors CD68, CD163 and CD206, and enzyme-linked immunosorbent assay (ELISA) were used to measure the secretions of IL-12, IL-4
and IL-10 upon induction. TAMs overexpressing miR-99a were co-cultured with endometrial cancer cells. Cell counting kit-8 (CCK-
8) and Matrigel invasion assay were used to detect its effects on the cell proliferation and invasion of endometrial cancer and putative
mechanisms. Results: The high expression of CD68 indicating the TAM infiltration were positively related with tumor myometrial
invasion and new angiogenesis. The supernatant of cancer cells successfully induced monocytes U937 differentiating into M2-type
TAM. Overexpression of miR-99a in TAM decreased the expression of M2-type macrophage markers, CD68 and CD163, compared
with the control group (P<0.01), while the expression of CD206 showed no significant difference (P>0.05). The secretion of IL-12
increased (P<0.01), while the secretions of IL-4 and IL-10 decreased (P<0.01), suggesting that macrophages were polarized towards M1
type. Moreover, transfection with miR-99a in TAMs attenuated proliferation (P<0.01) and invasion (P<0.05) of endometrial cancer cells.
Lastly, the expressions of mTOR and its downstream genes were down-regulated. Conclusion: The high expression of CD68 indicating
the TAM infiltration is positively related with tumor myometrial invasion and new angiogenesis of endometrial cancer. Overexpression
of miR-99a can reverse the polarization of monocytes to M2 phenotype, and thus inhibits the cell growth and invasion of endometrial
cancer cells, probably through suppressing the signal pathway of mTOR.

[ Key words ] Tumor-associated macrophages; miR-99a; Endometrial cancer; Cell proliferation; Cell invasion

FENPFYE (endometrial cancer, EC) JZ&1
BRI 2 —, Nt s 1 ARERIDIR
192.1% ' o ECEEIKTUR RAF, (M TR | FEH

5%%9%5@%3@@%%%51}5@%@ EET%/E\:E‘ }\EC?H}E@%HEC-IB\ RL95'2$HA$$22EHH@
VRIS BURSECHY 0 AT X FUOSTI A IR I B T R B 2 2

W AR AN (tumor-assoctated  ype o e ey 1 Bl FSEE AL E U
mactophage, TAM ) SEMRIMGFSEITEMAN oo, g5k sk 500 F1 L IPAAS ] RPML

E[Eﬁi, %%—Iﬁﬂ*a@iﬁﬁﬂeﬂ{%%ﬁ% -2 o *E*EQEHH@A 1640i%?—%7&\ Hﬁ%ﬁ%%anpA%%?@szg E%
WA A, ERARARPTRE AL, M o T S0 1 S ama
RUFIM2AL B ML OR300, & /A miR-99a mimic. WHEEF] ( scramble
BAPAE TRV BRI, SrIBIL-12HIIL-2355 mimic ) F1DharmaFECT 1 %% i 7| Wy H 3£
PRRHEF, S5RMERN; MmM28 i B Thermo/A ] ; TRIzolidk #| il 2 # it #) & 1 B
BRI, ERAETIRBOET . S50 it Technologies /ARl Matrigel STy
KA R, I 2R HGE RN HEEBDAR; MIHEGRFE (cell counting
TAM ' HRETZI0EST KB, M2 40 s kit-8, CCK-8) W H H AR 2tk [/ Ak 22 0
WS EHIRUR A RA, FOPAREC | o e es
IELSCARFBLAN M TSR0 ATRSEAERTIIIE e s (e endothelial
Feiy Al L, PR TAMAEECARfig K 7E | cell adhesion molecule-1) CD3 15 [ ;7Y Boster

K HVE I K BERIL R AN WIS E NS ZME Y ( mammalian



(P BB&AER L) 2020453055581

563
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37 °C. COSRBUMECN 5% ) A0 M B F A v He ks %
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5 min, % BIHWK, 98 L PBSHEEAMS, &
JEIA2 pLigt X 4 AR B4 CD206 . CD163 K&
CD68 ( f#[EMiltenyiZzy ) ) , 4 °CHRE30 min,
Ve PR Rs, EBD Accuri COJ=NAH ARG
K FHCFlow A4 T8 s 4T -
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reaction, RTFQ-PCR ) #&ill
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3’; CD206 L7 5 -GGATGGAAGCAAAGT
GGATTAG-3’, Fiif A5 -CTACTGTTATGT
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AT-3", Fiif: 5°-CAGTGCAGGGTCCGAG
GT-3"; miRNAHZU6 I'¥ff: 5°-CTCGCTTCG
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Fig. 1 Representative pictures of immunohistochemistry staining

of CD68" and CD31" cells in endometrial cancer (EC) tissues with

different myometrial invasion depth
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[i5] s F& A 1328 FH C D3 VRGN i 21 27 PN Aol 4
W, EHUIESE, CD68E Rk 5CD3 1 RILE
A (1), $/RECHEIE K s B il 4
TE A5 TAMZH i (3= 2 DT A 26 .

2.2 miR-99a% 5SECALATAMAZ E =

AHIF T R FH G 988 M0 B 12 40 36 % e 9 (i) Jot o
CD68" TAM, Jf-iz FmiRNAJE K FF 51 H AR L
RIERE>1202 5= EEE <122 B8XTEC
BEIR I 2P TAM miRNAZR KSR 22 55, 45
R, RIEEE>1201)2 8 E L TAM A miR-
99a ) KN IR IH R E <1212 B E HLATAM
TR FRE CE2) 5 FRATAHY AT 558 dk
52, FHEREE IR 4, ECHRE 4141 FmiR-99a
A0 R R, HmiR-99afEfg i ECH A K
DL s L, $ERmiR-99a 5 M fE AT Ak
AMUWER T IRg A A B, [RIEHVE FH T e fom
B ATAM,

7 Slide2 1.5-fold down miRNAs

8 cy3:1-N,;cy5:1-T,

9 ebv-miR-BARTS’ 17328 1.6702501
10 hsa-miR-125b 30787 1585666743
11 hsa-miR-129-5p 42467 1.578112071
12 hsa-miR-183° 17953 227229122
13 hsa-miR-25 42628 1.869695438
14 hsa-miR-25 42929 1.883941313
15 hsa-miR-27a 46483 1.855014697
16 hsa-miR-29c 11041 1.657593161
17 hsa-miR-31 11052 2339373599
1g hsa-miR-342-5p 42576 1.741084015
1 ﬁ:::rmnig‘;:‘“m 42793 1.735176956
20 11083 1757593161

hsa-miR-483-5p

21 ; 42654 1.883941313
2 ‘hsa'm?R'485'3p 42694 1.922710215
23 ﬁ:g:ﬁﬁ:g}g:ﬁp 42550 1.5902004
B e iR S10e 13132 2.141114934
25 heamiR-583 17295 1.837967842
26 |pso miR 611 42901 2305239031
27 hsa-miR-630 17327 1.676100801
28 hsa-miR-659 42749 1.620362844
29 hsa-miR-665 42762 1.79190884
30 hsa-miR-943 42696 1.699671823
31 hsa-miR-99a 17749 2.869593156

1.775818853
1.861960249
1.901010182

32 hsa-miRPlus-B1114 17869
33 hsa-miRPlus-D1036 42526
34 hsa-miRPlus-D1116 28431

%1 CD68RIEKFEFIRSECHKERIFMERMEXERT
Tab. 1 The analysis of relation between CD68 expression level and

clinicopathological parameters of EC

Clinicopathological CD68 CD68 Ve
. P value
parameter high level low level  value
>
Age (=60 years/ 1628 1120 0.0061 0.9377
<60 years)
Grade
(G3/G1+G2) 21/23 18/13 0.778 6 03776
FIGO stage
(M+IV/T+10) 17/27 9/22 0.7407 03896
Myometrial invasion:
=1/2 myometrial .
thickeness/<1/2 38/6 12/19 6.2683 0.0123
myometrial thickness
Lymph node 1232 10021 02181 0.6405

metastasis: yes/no

€3l 15/29 18/13 42421 0.0394

expression: high/low

" P<0.05

B2 EBERSRHESEIRSEERENMBEARERPCD68 M mMIRNASKIKIEH E R

Fig. 2 Differences of miRNA expression profiles in CD68" cells with different depth of myometrial invasion
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K, WENGREFANME ., 2 FHRTFQ-PCRAGIAES:
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Fig.3 Polarization of human monocytes and identification

A: The expressions of CD68, CD163 and CD206 in U937 and M2 cells were detected by RTFQ-PCR; B:

used as the control; ": P<<0.01, compared with U937 (n=3)

24 HFRIEMIR-99aEEF: BiZZHMEE TAMARL
BN T A B AmiR-99a mimic ( SLEG2H )
Jescramble (¥R ) AR E2FERHVE
W4 g b ( HEC-1B-U937 JZRL95-2-U937 )
RTFQ-PCRZ R /R, HYmiR-99a)5 15T
JG MM miR-99a3E ik /K -4 scramble 2 HH I 38
B, ERASI#FEY (=19.61, P<0.01;
=13.81, P<0.01; E4A) . #YmiR-99a)5
¥ 40 i 2H CD68 2 CD 163344 %} B 2H 635 W i
B, 250685 %2 X (1=8.179, P<0.01;
=11.78, P<0.01; [Kl4B) , CD2063%ik N[k,
ERIGIH¥2 X (1=0.9951, P>0.05, &
4B) , H— P iR IESE ik KA A
(E4C) , #EnidFRiEmiR-99aRE NS 10 % H I
20 e 1) M2 TR Ak o 1T F — 2548 FHELIS Ak ks
%% JemiR-99a 5 B 41 i P 410 i IR 7 ik 22
S, Z5RER, #JtmiR-99af5HEC-1B/RL95-
2-U93 740 fu rp IL- 128 X} HR 2 43 A s 38, 1
IL-4 . IL-10% % B4l 43 W 5 ik /b (1=6.236 .
4.896. 5.857, P<0.01, E4D) , Z55it—4

sy =H

Flow cytometry assays. U937 cells were

I3 Fe A miR-99aRE S 138 % ML A 5 I 240 i [
M2 [ I 240 A AL
2.5 miR-99ai## TAMXI E C 4 B 38 58 (% i3t
EH

REAEWFIEUESE , 755 )5 TAM 5 ECHH iy 3t
KRS S ECAN MG 3 S 1R 2%, AR ik ki &
A R T ZmiR-99a7E TAMAT S X ECHI i
EHAE R, BrmiR-99a%% YL 75 3 I MAA%
M1 ( miR-99a-HEC-1B/RL95-2-U937 ) ,
B 5 e 5 19 40 B 2 AP Ftranswel VNE [ | E
N, S5 FZEECHIMf! (HEC-1B/RL95-2) L3
36 h, CCK-845 /R, HYmiR-99aif5'F )5
AR ZH A ECZR MY ( HEC-1B/RL95-2-U937)
HWIHRE T A T, ZERAFKIT¥FEX
(HEC-1B-U937: miR-99a vs scramble, 48 h:
=4.841, P<0.01; 72 h: =4.975, P<0.01;
RL95-2-U937. miR-99a vs scramble, 48 h:
=4.980, P<0.01; 72 h: t=4.742, P<0.01, &
5) , Z55E, miR-99afEME I TAMXTECEH
i 14 5 ) AR A o
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Fig. 4 miR-99a inhibits polarization of induced monocyte

A: The expressions of miR-99a in induced monocytes transfected with miR-99a mimic were detected by RTFQ-PCR; B: The mRNA expressions
of CD68, CD163 and CD206 in induced monocytes transfected with miR-99a mimic were detected by RTFQ-PCR; C: The expressions of CD68,
CD163 and CD206 in induced monocytes transfected with miR-99a mimic were detected by flow cytometry assay; D: Percentage of positive cells; E:
The expressions of [L-4, IL-10 and IL-12 in induced monocytes transfected with miR-99a mimic were detected by ELISA. The scramble mimic was
transfected as the control; : P<0.01, compared with scramble mimic (n=3)
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Fig.5 The effects of co-culture with TAM transfected with miR-99a on the proliferation of HEC-1B and RL95-2 cells were detected by
CCK-8 assay

The scramble mimic was transfected as the control; " : P<0.01, compared with scramble mimic (n=3)
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Fig. 6 The invasive capacities of HEC-1B and RL95-2 cells co-cultured with TAM transfected with miR-99a were detected by transwell

chamber invasion assay

Scramble mimic was transfected as the control; "1 P<0.05, compared with scramble mimic (n=3)
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