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[# ZE]1 BHH: SHNBE (Exo) MU/NRNA-761 (miR-761) i 845 M AH G B w4 i (TAM)
WA X B A (OS) 08 b - Ed Ak (EMT) SRR, BB A G PE FEMLE . 73k : miR-761
JECKE AL X R (miR-NC)  JFUE 4> %5 9 22 HEK239 40 0 v, 5] If 5 AN 55 e B 40 i A %o BE2H, Sz
76 E 7 PCR (RT-qPCR) BRI 4E LR o 3 B 3% miR-761 19 Exo, K & 5 A 58 WL 4¢ Exo JE 2
SR JH 9 2K UKL 43 Bt ARG M Exo F i & B2 FURLAE 73 A1, Western blotting ¥ 45 I Exo 2 1 5 35 25 11 R 38 1%
Bl RFHMEIEEE (PMA) J013ON BAA% 40 1 (1 06 THP-1 40 i 5 ok MO B 4R, % FH &% miR-761 ()
Exo 4k # MO EL 148 i 9 5 OS MG63 4 il gt 37 LB K R, L /041 MOl . TAM 41 . miR-761
NC 4 Fl miR-761 Exo 41, WA 25 41 MO E Wi 20 M, 3 =X 20 M AR A6 I 2% 2 48 1 v ML S W58 400 s o
CD86 F M2 [ I 21 I AR 75 9 CD206 P %, Western blotting 3246 I 4 45 40 il vp M1 195 48 i 43 0k A 1
FIAM A E 13 (IL-18) KR IE N F o (TNF-o) H1M2 W40 A 4330 T 4 A~ 2 10 (1L-10)
LA A K - 81 (TGF-B1) I RILKF5 K& miR-761 1Y Exo 4 B MO E kg 40 il 3F 5 MG63 4
M SR IRIR R, S AN A . TAM 4 . miR-NC Exo+TAM 4 fl miR-761 Exo+TAM 41,
WCAE A 4L MG63 0, AR5t e a3k W84 40 MG63 4 i v E-45 26 Mt & 11 (E-cadherin) F1J% 2 &
FH (Vimentin) 2658 &, Western blotting 3 4 1 45 2H 40 ifg " E-cadherin, Vimentin & EMT ¥ 4 ] 3¢
B LN T Twist]l, Snail fll Slug 2 H £ 157K F, Transwell /)% 52 5646 I 4% 4 MG 63 40 i {2 28 FlLT 7%
MR, B I YL S 3N 345 A miR-761 B9 HEK239 40l , 714> 8544 %] Exo. 5 MO4] e #5,
TAM 4 E Wi 46 jfd i CD86 FH P AR (P<<0.05), CD206 FH M #Ftw (P<<0.05), IL-18F1 TNF-«a
A RBKFHEM (P<0.05), TL-10 F1 TGF-pl1 & 1 £ A K TR (P<0.05); 5 TAM 4 H 4,
miR-761 Exo 41 F 1 41 i b CD86 BHE R FF 5 (P<<C0.05), CD206 FHYERFFEML (P<<0.05), IL-1p#
TNF-a 2 [ Z A K TR (P<<0.05), TL-10 Ml TGF-B1 % 1 £ kK FHEAE (P<<0.05). S5XFIE4 L
B, TAM 4 MG63 4l H E-cadherin %¢ 't 3¢ 35 58 B U 55 1] Vimentin 2¢ 6 28 15 58 FE S 58, E-cadherin £
28 K E AR (P<<0.05), Vimentin, Twistl. Snail Ml Slug % 1 # A /KFETFE (P<<0.05), T/
20 KR A 2 A0 R B8 i (P<<0.05) 5 5 TAM 40 %, miR-761 Exo+TAM 41 MG63 4 jifi
E-cadherin 2% )t 3% 3K 5 B 19 58 117 Vimentin 2¢ ' 38 15 5% J 8k 55 Ecadhermﬁlél%:zj_ﬂ(—ﬂzﬂm (P<<
0.05), Vimentin, Twistl, Snail f1 Slug £ 4 # ik K FERFEAL  (P<<0. 05) I 7% 21 i B0 A 1= 28 41 i B30
B (P<<0.05). &5 : Exofki miR-761 GEME I H OS 4l s EMT i T A0 1) 240 L AT S A 28
AR FLE AT e 5 08 TAM B AR VE A 26
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Effect of miR-761 on epithelial-mesenchymal transition in
osteosarcoma MG63 cells by regulating tumor-associated
macrophage polarization

GAO Shilei, WANG lJiagiang, YAO Weitao, TTAN Zhichao, LI Chao, LIANG Xiaoxiao, WANG Xin
(Department of Bone and Soft Tissue, Affiliated Tumor Hospital, Zhengzhou University, Henan Cancer
Hospital, Zhengzhou 450008, China)

ABSTRACT Objective: To discuss the effect of exosome (Exo) microRNA-761 (miR-761) on the
epithelial-mesenchymal transition ( EMT ) process of the osteosarcoma (OS) cells by regulating
tumor-associated macrophage (TAM) polarization, and to clarify its related mechanism. Methods: The
miR-761 plasmid and negative control (miR-NC) plasmid were transfected into the HEK293 cells, and the
non-transfected cells were regarded as control group. The transfection efficiency was detected using
real-time fluorescence quantitative PCR (RT-qPCR) method. The Exo containing miR-761 was isolated ,
and the morphology of Exo was observed by transmission electron microscope. The concentration and size
distribution of Exo samples were detected by nanoparticle analyzer, and the expression of Exo surface
marker protein was detected by Western blotting method. The human monocyte leukemia THP-1 cells were
stimulated with phorbol 12-myristate 13-acetate (PMA) to become the MO macrophages, which were then
treated with Exo containing miR-761 and co-cultured with the OS MG63 cells to establish the co-culture
system. The experiment was divided into MO group, TAM group, miR-761 NC group, and miR-761 Exo
group. The MO macrophages were collected from various groups, and the positive rates of M1 macrophage
marker CD86 and M2 macrophage marker CD206 in various groups were detected by flow cytometry; the
protein expression levels of M1 macrophage secreted factors interleukin-1g (IL-1B3) and tumor necrosis
factor-a (TNF-a) and M2 macrophage secreted factors interleukin-10 (IL-10) and transforming growth
factor-g1 (TGF-B1) in various groups were detected by Western blotting method. The MO macrophages
were treated with Exo containing miR-761 and co-cultured with MG63 cells to establish the co-culture
system. The experiment was divided into control group, TAM group, miR-NC Exo+TAM group, and
miR-761 Exo+TAM group. The MG63 cells in various groups were collected, and the fluorescence
intensities of E-cadherin and Vimentin in the MG63 cells in various groups were observed by
immunofluorescence staining; the expression levels of E-cadherin, Vimentin, and EMT regulation-related
transcription factors Twistl, Snail, and Slug proteins in the cells in various groups were detected by
Western blotting method ; the numbers of invasion and migration cells in various groups were detected by
Transwell chamber assay. Results: The HEK293 cells containing miR-761 were successfully obtained by
transfection experiments, and the Exo was isolated. Compared with MO group, the positive rate of CD86 of
the macrophages in TAM group was decreased (P<Z0.05), while the positive rate of CD206 was increased
(P<C0.05), the expression levels of IL-18 and TNF-« proteins were decreased (P<C0.05), while the
expression levels of IL-10 and TGF-B1 proteins were increased (P<C0.05). Compared with TAM group,
the positive rate of CD86 of the macrophages in miR-761 Exo group was increased (P<C0.05), while the
positive rate of CD206 was decreased (P<C0.05), the expression levels of IL-18 and TNF-a proteins were
increased (P<C0.05), while the expression levels of 11.-10 and TGF-B1 proteins were decreased (P<<C
0.05). Compared with control group, the fluorescence intensity of E-cadherin in the MG63 cells in TAM
group was decreased, while the fluorescence intensity of Vimentin was increased, the expression level

of E-cadherin protein was decreased (P<C0.05), while the expression levels of Vimentin, Twistl, Snail,
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and Slug proteins were increased (P<C0.05), and the numbers of invasion and migration cells were

increased (P<C0.05). Compared with TAM group, the fluorescence intensity of E-cadherin in the MG63

cells in miR-761 Exo+TAM group was increased, while the fluorescence intensity of Vimentin was

decreased, the expression level of E-cadherin protein was increased (P<Z0.05), while the expression levels

of Vimentin, Twistl, Snail, and Slug proteins were decreased (P<C0.05), and the numbers of invasion

and migration cells were decreased (P<C0.05). Conclusion: The exo-delivered miR-761 can inhibit the

EMT process of the OS cells, thereby inhibiting the cell migration and cell invasion; its mechanism may be

related to regulating TAM polarization.
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B (osteosarcoma, OS) &4 UL Y I &
HOBMER R, FEBLKEN TR . WEIT,
2 FR OS 098 K Bl 29 o B AE R T AP 1~
3. AR OS [ T AT LR TR AR B AR
STHATIRYT, B TOSHEHASESRME, RITE
oy ML K 588, Hixi 7 OS BH I S 4F AT
LT 20 . OS IR ROR R — DR 2 H g
JEZNS R, M aiiE . (Rl FE BT L BT A L A
i . B A R 20 A S T A 22 BhOR o 2H R,
OS o 24 58 19 4 92 20 i 3= 2 02 b 988 A OC B 0 400 g
(tumor associated macrophage, TAM), TAM il i
Z e gk OS By A= it g, JF B A R i
20 R R AR O o A A PR T b -]
it #% 4k (epithelial-mesenchymal transition, EMT)
S IR A RNV B 0 W R B B, L iR B A B 1A]
TAM i o b o] 55 5t 45 s 25 11l 7K 1 > 9% fige 240 i &b
BB, JF ok BOE 2 ME S R T R R ok R
EMT ',

/N RNA  (microRNA, miRNA) J&— 245
B RS E 4 15 RNA, 38 i 5 mRNA 9 3'9E #1i3% X.
(3" untranslated region, 3' UTR) 454 A 845 5 A
Fik o WY BR . miRNA RIAAE S OS 4
ML sE . B REMPE TSN A B OCHER
miR-761 7 T 1p2 5 Je 1A, 38 8 I 5 )i 97 AH OC 2
RES 5 MR R, A5 %W miR-761
ok om AN CXC e B+ Z K 1 (C-X-C
chemokine receptor 1, CXCR1) #llii] OS 41 i 3% 5
FRZZE, &8 miR-761 7E OS & 5 I 9 0 ) 5+
BA/EH . bR (exosome, Exo) J& H & A 40~
100 nm A3, H™ AR Al iz A K A HL
Wil Oz W g, IF AT AR S IR A R AR
AW 1 F HE Exo 38 miR-761 /K 5, 1S HXY
OS 28 it v TAM B Ak B9 52 e, JF ) FH 20 B 3 3% 5%

Osteosarcoma; MicroRNA-761; Exosome; Epithelial-mesenchymal transition; Tumor-

AR 5K 501 Exo f% 3% miR-761 8 4% TAM i Ak 3 1fi
I EMT B HLH, LU 9 8F 55 L Exo g 81458 1%
miRNA B 5] 34 5 OS 240} ) A= < AT A2 o 1 sl 2%
OS i J 2 fit—Flopr i 42

1 ARSI

1.1 @mies %X A ANFEENGHE HEK239 40 |
B AR I s THP-1 406 1A OS MG63 41 Jifs
WG F 6 A 8 5 ) LR R 0 (American Type
Culture Collection, ATCC) ., DMEM %5 3§ 3t |
RPMI-1640 ¥ 37 5 | 75 - 55 B R 05 1R IH 4k J9e i
(£ [ GibcoAd]), M4 Myl (3£ SigmaZy Al ),
Lipofectamine™ 2000 Reagent i 5f] & (3 [# Thermo
Al ), TRIzol ik # & ( H A TaKaRa 24wl ) ,
miRNA ¥ %% 5% 3 5] £ Al miRcute 1§ 58 ) miRNA ¢
e AR & [Jb R AR (dbat) A
BT ], Exo &MUl & (dbmt | BSR4 A
BRZ W), RIPA R#EW . 3998 8 ECL 1857 i
DAPI LR A Z, i 2 du bt (i m RAEVH AR
AT, BCAHEHE®IEME (e dlnFilEy
BHEABRAR), 0.4 pm Transwell /NZEF112. 0 pm
Transwell /p % ( 3€ [ iCell 24 ) ), Triton X-100
(%1 Roche A F]), Matrigel & (3£ E Corning 24
H), WP FITC-CD206 #1 PE-CDS86 (3
BDAT®), RPN E-45HEH (E-cadherin) g
FEPLiA . bt NEIE & H (Vimentin) 558 B 41
K. RYTA Snaill ZEBESTIR . ST Slug Z SEBEST
& . Syt N GAPDH £ 5 F& Bt {& fil Alexa Fluor 45
WA BT IgG Pk (3 [E Abcam A H)) , Pt
A Twistl 5.5 B Hi /& (& [H Proteintech 28 7] ) o
miR-761 J5URL A B #E X B (miR-NC) ki iy A4 T
AW TR () By AR w it i g,

1.2 fmAaszfifeds 3 HEK239 4 il fl MG63 4i



i

F i,

miR-76 1 i 1o 8 2 Il K 26 5 0 200 0% A ot PR 988 MG 6.3 40 L= iz - ) 5% 5 Ak £ 52 g 981

ML 53 3 4R T DMEM 85 32 B b, THP-1 48 M 45 Fh
T RPMI-1640 15 Je 3L of , & 45 2 3 & 5 10% i
A i g 1Y H-REH R, BT 37°C. 5% CO,
BEFRFATWEE . 0.25% BREGTH AL, # AL,
BOSEAE K BT HEK 239 4 i, PBS 22 Ml ve %, 14
B T I IR AR AL 1< 1O 40 B 110 2 42 b T 6 4L
0 s IR ARG R R 7R, 8% miR-761 KL Al miR-NC
JEORL 43 % e 2= HEK239 4 i rf, i miR-761 41 Al
miR-NC @, [a] i 35 R 5% 9 19 HEK 239 41 Jid 2y %) i
4, %M Lipofectamine™ 2000 Reagent i 7 & i)
P20 AR, R FE AT 980k it PCR (real-time
fluorescence quantitative PCR, RT-qPCR) %45 I
S L5 A0 h miR-761 R K-, DLE YR &
1.3 4 miR-761 4 Exo# B AL Z W LFH
HEK239 4 fts W 48 F & W & 0 & ., 4 °C,
4500 remin ' B> 15 min, 3R EHE, BEHE L
&, 4°C. 12000 remin ' & .0>» 20 min, 3K L,
BEH—HEOE. 7 LERIMASRERBUEA,
BOE R A, 4°C BB i ", W H, 4°C.
12 000 r*min "B .L> 60 min, 7 15, B IEY ,
W IR (R AF W B A DTEY, BI4R1E Exo B,
—20 ‘CIRAF# A . BUEH Exo, TAZFEHK, 2%
Jiti R WSR2 Al i e £, WU KIS VR IE B, B
HLEE LS Exo BRI . 4 Exo B 2218 T A 91K Bt
KA BTACHR AR AR 40 K BHORE 19 A B2 B0 A5 DN o
s VR SRR AR 20 A

1.4 RT-qPCR #% # @ HEK239 1 & % #= Exo %
miR-761 & X K-F W FE I 5 1 HEK239 48 g |
TRIzol ¥ #& B 4% 41 40 i 5% Exo FE A 5L RNA, #%1R
TR SE RS M A RNA By Ve RN 4l B, H
A (260) /A (280) fA 5 K 1.8~2.0 ) RNA,
W R g 1, AT 30 % 5% LA i cDNA
LLU6 NS, & &Kl 25 HE A i miR-761 K35 /K
e, A B miRcute 1Y 58 Y miRNA % )t 5 & X
R & AE L KB Y RN IR R B E Bio-Rad
CFX96 &GN, WFEF: 95 °C e i 15t 42 P
15 min; 94 ‘CAEM: 20 s, 60 “CiB K FEfH 34 s, R
A5 VARG, rpriE i g, RHAI 27k
T34 40 i 5% Exo H miR-761 3k K FE . Bl 551
miR-761, Fi5145-ACAGCAGGCACAGAC-3,
T 519 5-GAGCAGGCTGGAGAA-3'; U6, |-
W51 % 5-TCCGATCGTGAAGCGTTC-3', Fiif

514 5'-GTGCAGGGTCCGAGGT-3',

1.5 Western blotting ¥ # # Exo #% & & @
MG63 @i F A% B 69 &G L KFE KA RIPA
F A R I Exo 3O [F] 43 2 4 3 THP-1 40 i
FMMG6E3 4l i) B E 1, BCAEZMEAER. &
P KB A2, #4106 SDS-PAGE 8t , 4
fL EAESE 40 pg iR FTBE T IR B ALUK, SRR
MY R AR AT AE R, T2 he JH5%
IR Wk = B 2 h, Dbt CD9. CD63, CDS8I1,
Jib 988 5 JE& JE 101 (tumor susceptibility gene 101,
TSG101) . F4iAEA % 18 (interleukin-1B, IL-1B) .
fhgsd SR FE T o« (tumor necrosis factor-a, TNF-a) .
H 4/ % 10 (interleukin-10, 1L-10) . %4k K
+ Bl (transforming growth factor-g1, TGF-81) .
E-cadherin, Vimentin, Twistl, Snail #1 Slug £ 7
BEHLMA (1:1000) FEN—HimzER L, 4°C
W WHBEE R, TBST BB, AR —$i
(1:5000), #WiPEHE 2h, TBST WM, Hism Al
ECLW W5, SAMEERAL I 47 BG4, W%
BEMEW . UL GAPDHAE BN, KM Image J
BT B AW KEE, IHEHEAREK
Vo HIERRIBKT-=HEA KW KEHE/ NS
A K E .

1.6 4 miR-761 # Exo & # THP-1 @ & & 5
MG63 a3k 32 Rk R 698 & R THP-1 41 i 5
L W 20 BT R, R A A IR L 5 < 10° A 1 %
R T 6 L g0 B By 58 AR, oA vk BE 150 pg- L
PMA il # THP-1 40 Mfd, 24 h J5 1% 2] K 36 1k
MO FL WA . L MO F g4I A BF 58 % 42, K OS
MG 63 4 i 32 B8 45 L 5< 10° /1> 20 Jfd 1) 2% 15 49 - £L
%R 0.4 pm ¥ Transwell /NE 2, B AL EY
MO F W 20 g 4% B8 B L 5> 1074 20 i 1) %% 32 49 391 %
PP A M Fe bl A T 37°CL 5% CO, K
FA, ISR R MRS, KA MG63 4
JiL A b2 R A MO I 40 00 40 8 R poh,
SE TR RUZ MR R AR R VL SEG A St BT
TAM4 . miR-NC ExoZHFImiR-761 Exol., MO :
FEMNARFRRETLMGE3 41, T2 A MO F 4l
fii; TAM4 . B NMG6340H, FJZ2 RN MOE
WA Al ; miR-NC Exo4l: ©ZE N MG6340Hf, T
JZ R & 20 mg- L' miR-NC Exo g MO F 5 41
fl; miR-761 Exo4l: b= MG634iHfi, TJEH
W JE 20 mg- L miR-761 Exo ) MO W 40 ifg .
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AL R IR 48 h, AR 45 20N 5 40 AR T AR AR S
1.7 AX @K AR &8 MO E % @i+ CDS6 fo
CD206 Fa k& Y4 “1.6”7 TIRBEMESHAFE
i, 0.25% MR 1L, PBSZZ Pk, 4°C.
4 000 remin” B0 10 min J5 , 4% £ B PR EE
PBS 28 s ¥E %, 4°C. 4000 remin" &> 10 min,
KA 0.1% Triton X-100 i@ #E 4L BE 5 min; PBS ZZ np
WVEE, FRRELJE, W 100 pl PBS 22 b i &
BULHE, A FITC-CD206 i /& #l PE-CD86 $i 14 ,
B EOC I E 60 min, PBSZE Mok vEd, At
S P T AN, SR FH U X 40 AR K D 45 2 MO E
W 20 i b CD86 Al CD206 PHA: S, 1 Jz ke |5 I 41 it
e AbARAS .

1.8 MG63 %o Af 2k MG634HHE s
Xt B4 . TAM 41 . miR-NC Exo+ TAM # #i
miR-761 Exo+TAM 4 . #% MR “1.67 ik #ar
MUZA LB FR R R . XTHRAL, #EfLAE N 0.4 pm
i) Transwell Iz A MG63 4018, T = {UH B 3%
B TAMA, E=EHMMGE3AME, ~I240055
FE AL B MO FH BE 41 i ; miR-NC Exo+TAM 4,
R MGE3 A0, T 2 40 8% 5% M b 2k
£ 20 mg-L™ miR-NC Exo 4t # () MO E W 41 il ;
miR-761 Exo+ TAM 41, =M MG63 41, T
2 40 8 3R A B RS MR B 20 mg+ L' miR-761
Exo b B MO E W40 i . b HESS I, IS4
MG 63 2 fil 47 5 2L 55 5

1.9 B EXAEEEHMNE L MG63 @ i+
E-cadherin #= Vimentin & X & & KA H G %4
MG63 4 g 42 Fh 2= B Bt 83 7 |, 37 °C. 5%4CO,
ZUFTE R 12 he PBSE MM VRS, 4% Z R W
&5, 0.1% Triton X-100 i@ i% 4t 3 10 min, %
10% WE MBS 2h, MARBRKRITA
E-cadherin . 5¢ B T & (1: 200) F1 % 5t A
Vimentin #.5¢ BEPi A& (1 :200), 4°Cidnd. K H,
PBS 2% Ml Uk % . I AR B 1) Alexa Fluor 47 i
EPEH AR IgG Hifk (1:500), #iRFEE 1h, PBS
ZEPIR VR, DAPLECY A, Wk RYERE,
Bl VA K A, A AR T, SR B W
B AN M B AR R DO IR EE

1.10 Transwell ) & % B4 # & 48 MG63 %3 f&
BEAES@EE MR L. ELREN
12.0 pm B Transwell /N = | 2 A i& & Matrigel
Ji&, BT 37 CHE AR N FBCEER . 0. 2500 [

A B A MGE3 i, e BE R AL 2 X 10° 4~ 48 Jf 1)
25 PR TS 24 FL AN MBS FEMRAY Transwell /M= T
2, FEMAS00 pL & 10% #5241 69 DMEM K
FEW o ¥4 Transwell/NEIRRE T 37°C. 5%CO, 5
FAAR R IR A8 hIG B, FERE R, ML L=
RSN, PBSZE MR MER, 400 2 W EEH
E, 0.1% 45 Y 10 min, PBS 2% Wit %,
VR BT A, E AR, SR DG A U L% 4
M2 ik /N G B, BEALEBE 6 4 0B 5 112 22 4i il
B, S5RBOE I E K E RS A R BRORAE B2
B Matrigel lg4h, HAREAEY S5 LR rk—2.
1.11 %3 %4 # KM GraphPad Prism 8. 30 4t
THE AT G2 1 2% 0 B o 45 40 HEK239 41 Jfd v
miR-761 F kK-, £41E W40+ CD86 1 CD206
PHE K5 X 1L-18. TNF-o, IL-10 1 TGF-81 %
%k K F, &4 MG63 40 i # E-cadherin,
Vimentin, Twistl, Snail f1 Slug & 1 & ik /K F,
¢ MG 63 40 Jifg rh 42 28 F0 3 7 40 i B0 45 & IE 2850
fii, Vlats#Rm, 241 RE AR 35 50 b e R o A
BT 22500, AL REAS Y B T L #CR F LSD-2 46
5. hP<0.05AZESAGZITFE X,
2 % B
2.1 # % & HEK239 #7 #& ¥ miR-761 & & K F
5 %F B 20 M miR-NC 4 I %, miR-761 4
HEK239 4 i 'f miR-761 % 35 K ¥ % 7+ /& (P<
0.05). MWL 1,

4r %A
L
=]
o) 3F
>
5 —
-8
e T
2
g 1 j .
el
4]

0 1

Control miR-NC miR-761

"P<<0.05 compared with control group; “P<(0.05 compared
with miR-NC group.

Bl %5544 HEK239 418 miR-761 KKK P
Fig. 1 Expression levels of miR-761 in HEK239 cells

in various groups after transfection

2.2 4 miRT61WExoRRFLE LR FEHfH
B RS . B A R S (R R A 5 2 v 4
¥, REZBRBHHIE 100 nm £ FH (K 2A~2D) .
Exo #5 i & H KW 25 R 8. Y miR-NC F
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miR-761 ) HEK239 4 fg # CD9, CD63, CD81 Al
TSG101 £ H 3k K ¥ 2 B 8K T % 44 miR-NC fl
miR-761 () HEK239 40} K I Exo (K 2E) . % 4

miR-761 4 g & I 1 Exo #* miR-761 & ik K & T
Yy miR-NC 40k 19 Exo (P<<0.05) (K 2F),
DI ESERE . B 5 35 miR-761 1 Exo.
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o
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A': Morphology of miR-NC Exo observed by transmission electron microscope ( X 10 000) ; B: Morphology of miR-761 Exo observed by

transmission electron microscope ( X 10 000) ; C: MiR-NC Exo concentration and particle size detected by nanoparticle analysis technology ;

D: MiR-761 Exo concentration and particle size detected by nanoparticle analysis technology; E: Expression of Exo marker protein detected

by Western blotting method (Lane 1, 2: HEK239 cell; Lane 3,4: Exo; Lane 1,3: MiR-NC; Lane 2,4: MiR-761) ; F: Expression level of

miR-761 in Exo ("P<C0.05 compared with miR-NC Exo).

B2 4 miR-761 ExoX &

Fig. 2 Identification of Exo containing miR-761

2.3 BEEMIEPRMAAEEG EEEREL
MXmEETREGREKE SMOANEK, TAMA
I3 20 M v ML I3 200 B 3 ) CD86 BH P 2R [ AIX
(P<<0.05), M2 F W21 i br i 9 CD206 FH 1 2%
B (P<<0.05); 5 TAM4 L%, miR-761 Exo 2
4 ffL h CD86 FH MR Tt = (P<<0.05), CD206 FHPE
KL (P<C0.05), miR-NC Exo 41 41 ffi tf CD86
FICD206 FHME R 2 5 g it#E X (P>0.05). W
EREIE

5 MO b, TAM 41 F b 40§ 1L-1p F1
TNF-a 8 H & kK F AL (P<<0.05), IL-10 1
TGF-BLE A RBAKF-THE (P<<0.05); 5 TAMA
[b#, miR-761 Exo 414 il v IL-18 Fl TNF-a 2
FEAKFETHE (P<0.05), IL-10 1 TGF-B1 & A
FAKIKFEFEAML (P<<0.05), miR-NC Exo 4 k4%
EHREIKFER LTS IFEE XL (P>0.05),
UL 4,

2.4 %41 MG63 28 & ¥ E-cadherin # Vimentin %
RBE SX A LE, TAM 4 MG63 41 ff
E-cadherin ¢ 638 JE Ul 55, Vimentin 2 Y655 5 48 58
5 TAM 4 L%, miR-761 Exo+TAM 4 MG63 4
Mo E-cadherin 2¢ G50 BE R 58 . Vimentin 2¢ )G 5 U5
55, miR-NC Exo+ TAM ZH MG63 4l fifi# E-cadherin
F1 Vimentin %¢ Yok B TG B AR b . WL 5.

2.5 & 48 MG63 %8 & P E-cadherin. Vimentin
Twistl,Snail ## Slug & & £ £ K F SXF 4L
i, TAM4 MG63 41 g E-cadherin 2 1 %35 /K F
FEAL (P<<0.05), Vimentin, Twistl, Snail il Slug
EHEIKKETRE (P<0.05); 5 TAM4 4,
miR-761 Exo+TAM 24 MG63 4 g ' E-cadherin £
%A KFE T (P<<0.05), Vimentin, Twistl,
Snail f1 Slug # H # ik K F B K (P<<0.05) ,
miR-NC Exo+TAM 41 MG63 4 g i iR & H £
IKKF 2R TG E R L (P>0.05). WK 6,
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A—D: CD86; E—H: CD206; A,E: MO group; B,F: TAM group; C,G: MiR-NC Exo group; D,H: MiR-761 Exo group.
B3 sk AT & 4140 1 h CD86 il CD206 F 3%

Fig. 3 Positive rates of CD86 and CD206 in cells in various groups detected by flow cytometry

#1 FUE MY H CD86 1 CD206 FH R
Tab.1 Positive rates of CD86 and CD206 in macrophages

in various groups (n=6, x+s, n/%)

Group CD86 CD206
MO 0.6240.07 0.54+0.05
TAM 0.2140.01" 36.15+3.82"
MiR-NC Exo 0.1940.01 36.9243.71
MiR-761 Exo 31.42+3.28" 8.7340.89”

"P<0.05 compared with MO group; “P<C0.05 compared with
TAM group.

2.6 2HEMG63@me Pzt Hmes S
FRZH HL B, TAM 41 MG63 4l i 4= 78 F1 iE 7% 41 i
B (P<<0.05); 5 TAM 4%, miR-761
Exo+TAM 4 MG63 4 if H 17 28 Fi i # 4t i 53
/B (P<<0.05), miR-NC Exo+TAM 21 MG63 4
fl R 22 R LA 25 R RS L (P>
0.05). WK 7H 8,
3 3

TAM i i 55 5 Pk 4 Ak mT LA Ak Bl 2 Fh AS [ 1
W AR S s 2 % Ak il M1 LR #4035 Ak i M2 Y,
7E Wb G A B P, ML AL TAM mf f 48 & y
(interferon-y, IFN-y). JEZHE (lipopolysaccharide,
LPS) H1 TNF-o % 40 M N 7 i 577 4, M1 &
TAM F I BGRBHo R s RE Ty, BA 2 o 4 B

£ T 400 (T helper cell, Thl) RN . W40
LT R AR N R (S NP S R S i
4 % 6 (interleukin-6, 1L-6). [ 40 i /i ¥ 23
(interleukin-23, TL-23) . & PE% (reactive oxygen
species, ROS) K H A2 5 458 0% e I & B IE
Go A B9 R AE A 5T, 2 A0 A R Y R A Rk
U FEFR A Z 4 (interleukin-4, TL-4)., IL-10,
140 Mg A 2 13 (interleukin-13, TL-13) HIBE Bz 5t
WEES T ol IR BE TAM [0 M2 BB 4k, M2 &l
TAM 43 TL-10 1 TGF-R1 S5t R 4 g R 7, {2 ik
I A . AL 2V S A1 U 1 B R A
KL FEMRE O, TAM £ ZHA M2 FEH
I3k 200 Fif 0 R R, R P A A A ] 4035
i 988 ok B b5 v S 92 40 A =2 T 1 R L A D OB A ek R
TPEME . EA WG R M1E TAM #7 #l
OS 5%, 1 M2 % T AM 3l 2 43 306 HH 56 40 i [R5 412
#EOS % . TAM MR AL 2 — Fl iy B ] 98 o 119 A= 3
bR, DR 24 4 B R AR G g2 i R 3 ot el AR SR
RUEE I TAM [ M2 B4R Ak, A B ACH OS H i
I

1 —FlE A 7, miRNA7ED)EE LS
5 2 R OGS0 A Mt B, L TAM B fk .
miR-195-5p i o 70 il 45 B W i 40 Ml o GATA 25 &
% M1 3 (GATA binding protein 3, GATA3) 4%
B TL-4 53 W6 i A2 R ) TAM [5) M2 Bk, 94
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1.5 =IMIiR-NC Exo
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TNF-0 S s - 2 000 g
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IL-10 % s s o 18000 = A %
2 0.5F
TGE-B1 S0 - - 45 000 4
3 ol >k pay
GAPDH ..-q 36 000 = s
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IL-1p TNF-q IL-10 TGF-B1
A B

Lane 1: MO group; Lane 2: TAM group; Lane 3: MiR-NC Exo group; Lane 4: MiR-761 Exo group. P<0.05 compared with MO group;
£P<20.05 compared with TAM group.

B4  Western blotting B4 I & 21 . Wt 40 fa o AR AL AH < 40 M Rl 7 2 B Rk B ok I (A) F L4 1 (B)
Fig. 4 FElectrophoregram (A) and histogram (B) of expressions of polarization-related cytokine proteins in macrophages

in various groups detected by Western blotting method

Control MiR-NC Exo+TAM MiR-761 Exo+TAM

E-cadherin

Vimentin

B 5 HfEde e ilgHMG63 4MH E-cadherin Fl Vimentin 38 638 B (X 100)

Fig. 5 Fluorescence intensities of E-cadherin and Vimentin in MG63 cells in various groups detected by

immunofluorescence staining assay(X 100)

= Control
1 2 3 4 Mr . -—TAM

E-cadherin e s s s 145 000 = EIMiR-NC Exo+TAM

g CIMiR-761 Exo+TAM |
VIMentin — wo s s o 57 000 a

% 1.O0F
Twistl W e e 25 000 T;

2 *
Snail e —— 20 000 e & " :
Slug B 30 000 g

i * A A A 4
GAPDH s - . 36 000 0.0

E-cadherin Vimentin Twistl Snail Slug
A B

Lane 1: Control group; Lane 2: TAM group; Lane 3: MiR-NC Exo+TAM group; Lane 4: MiR-761 Exo+TAM group. "P<<0.05
compared with control group; “P<20.05 compared with TAM group.

Bl 6 Western blotting ¥4 ¥l £ 4 MG63 4l }fi ' E-cadherin . Vimentin, Twistl, Snail fl Slug & H F X B IKE (A)FIH
#E(B)

Fig. 6 Electrophoregram (A) and histogram (B) of expressions of E-cadherin, Vimentin, Twistl, Snail, and Slug proteins
in MG63 cells in various groups detected by Western blotting method
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Fig. 7 Invasion and migration of MG63 cells in various groups detected by Transwell chamber assay (Crystal violet,

X100)
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'P<20.05 compared with control group; “P<C0.05 compared with TAM group.
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Fig. 8 Numbers of invasion cells (A) and migration cells (B) in MG63 cells in various groups

BT TAM [n) M1 AR Ak, & 2 1T 40 61 25 5 o 14
AN A KR 5 miR-498 n] 1 4 BB Ak 2
(murine double minute 2, MDM2) 4 5 ) % 5% %
1% 7 3 (activating transcription factor 3, ATF3)
Wi A, E T 90 A6 £ 89 P TAML F R ) M2 R )
Wefl, X% ot R B HER " B
T miR-182 7% 5 H o) M2 B Ak, 76 FL R /1 B
A5 A0 0 A0 B P R R miR-182 £kl TAM Jil
M2 Rk, AT i M2 B T AM % 4% 14 412 Joh 88 1
Y. W F Exo MBUN  RaoE MR L S R IR
FAE YA SV = SRR L, EUE ORI AE D
FER Tz K I TAM AL 9 miRNA
i i Exo 38 1 2 IR IR S5 b, nl R R G A
R . AWFFEr, SR PMA RIS THP-1 20 A4E

MO B E g i, IF 5 OS MG63 41 fiflg & 57 3L 15 5%
&R, SR EA: E WA M1 E W20 AR 54
CD86 FH MR FEAIL, M2 B W 40 i 45 75 4 CD206 A
PR TR, ML E W 40 )0 43 3 R TL-18 1 TNF -«
EEHERETME, M2 E W40 5w B 1L-10 1
TGF-B1HE & E LH, £U OS MG63 4 iy vl 5
5 TAM [5] M2 BB Ak ;& miR-761 Exo A MO R
W40 i 5 OS MG63 4 Jitd 37 e 55 F2 ik R R )
E w4 i b M1 W20 i br 754 CD86 BRI = T &1,
M2 [ W 41 i b 25 9 CD206 PH 1 R A, M1
41 i 43 3 N F TL-18 A TNF-o 2 11 2 35 98 i
M2 [ W 40 Jf 43 96 PR 7 TL-10 AT TGF-B1 &K A K35 F
W, 2% B Exo £ 1% i miR-761 Al fig # ] TAM [a]
M2 B Ak 2 3 TAM 5] M1 BIHg Ak .
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(C-C chemokine ligand 3, CCL3) 454334 1 45 T
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AR . 5 MO E WA 3L 5 55 19 OS MG63 4
ffd v E-cadherin ¢ )65 B U 55 . Vimentin 2¢ Y655 J&
Wasw | E-cadherin £5 H ik /K K 8, Vimentin,
Twistl, Snail fl Slug & 1R BKF LIH, Z7EH
TR A AR i, R MG63 41155 TAM [1]
M2 B AL S A2 HE T EMT, [6) i 42 55 7 40 i i % A
1RZEHE 115 15 & miR-761 Exo 19 MO %! 5 W 41 ity
e HE K OS MG63 40 g '] E-cadherin % ¥ 3% J 14
i . Vimentin 22 Y6 iR BE W 55, E-cadherin K H 3 ik
JK P E 98 1 Vimentin, Twistl, Snail fil Slug & A
FARIKE T, (228 M 40 M B k>, R
Exo &3 () miR-76 1 4l il TAM [ M2 BI4% Ak K& HAr
SHEMT,  HE 7 30 6 B 988 5 %

Zi b Tk, Exo f& 3 1) miR-761 A& 42 9 17 OS
IR TAM AL, @906 TAM 7 M2 B ik
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