HEMERE 2 755 2023 4F 4 A% 38 55 2 ] ] Precis Med, April 2023, Vol.38, No.2 . 105 -
doi;10.13362/j.jpmed.202302003 X EHRS :2096-529X(2023)02-0105-07

B 8 985 TR A A i R-1260b X5 B8 #H 5 B 14
20 fifg, M2 SV 7R F) 52 W) N HEATL 6

TG BAEERT EEM AR IR Eak
(B REMREEBE A 78 266003 1 IFAIBEAMEH: 2 BSEEHH.L)
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EFFECTS OF HYPOXIC HEPATOMA-DERIVED EXOSOME miR-1260b ON M2 MACROPHAGES AND MECHANISM YANG Ye-
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[ABSTRACT] Objective To explore the effects of the hypoxic hepatoma-derived exosome miR-1260b on the M2 subtype of
tumor-associated macrophages and the underlying mechanism.  Methods MHCC97H (97H) cells were treated with 100 pmol/L
CoCl; for 24 h to obtain hypoxic 97H cells. THP-1 cells were treated with propylene glycol methyl ether acetate (PMA) for 24 h to
derive MO macrophages. The relative expression of CD11b in THP-1 cells was measured by real-time quantitative PCR (RT-
qPCR). After co-culture with normoxic/hypoxic 97H cells for 48 h, the relative gene expression of CD163, CD206, and TNF-a in
MO macrophages was measured by RT-qPCR. The exosomes of normoxic/hypoxic 97H cells were extracted by low temperature dif-
ferential centrifugation. A transmission electron microscope was used to observe the shape of the exosomes. The particle diameter
was measured using a nanoparticle tracking analyzer. Western blot was used to determine the relative expression of apoptosis-indu-
cing factor 6-interacting protein (Alix) and calnexin in the exosomes. After co-culture with the exosomes for 48 h, the relative ex-
pression of CD206 in MO macrophages was measured by RT-qPCR. The exosomes labeled with Dil stain were co-cultured with M0
macrophages for 24 h, and then MO macrophages were examined for the fluorescence reaction using a fluorescence microscope. The
expression of miR-1260b in the exosomes was measured by RT-qPCR. After MO and M2 macrophages were transfected with miR-

1260b Mimic/Inhibitor, the expression of CD206 and TNF-a in the cells was determined by RT-qPCR. After co-culture with nor-
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and TNF-a by RT-qPCR.  Results There was significantly high expression of CD11b in M0 macrophages derived from THP-1
cells after 24 h PMA treatment (¢ =78.14,P<C0.05). MO macrophages co-cultured with hypoxic 97H cells showed significantly in-
creased expression of CD163 and CD206 and significantly decreased expression of TNF-a (1 =14.23—46.88,P<C0.05). The exo-
some particles secreted by hypoxic 97H cells were successfully isolated and extracted, which could be phagocytized by M0 macro-
phages. Western blot showed that the exosome particles had high expression of Alix protein and very little expression of calnexin.
The results of RT-qPCR showed that co-culture with hypoxic hepatoma-derived exosomes significantly increased the expression of
CD206 in MO macrophages (t =17.06,P<C0.05). The expression of miR-1260b was significantly increased in hypoxic hepatoma-de-
rived exosomes (1 =12.09,P<C0.05). MO macrophages highly expressed CD206 and lowly expressed TNF-a after transfection with
miR-1260b Mimic (1 =28.82,8.22,P<C0.05), and highly expressed TNF-a after transfection with the Inhibitor (z =16.88, P <C
0.05). Pre-transfection of miR-1260b Mimic into normoxic 97H cells significantly increased the expression of CD206 and signifi-
cantly decreased the expression of TNF-a (1 =26.95,21.45,P<C0.05). Pre-transfection of miR-1260b Inhibitor into hypoxic 97H
cells significantly changed the expression of CD206 and TNF-a (t =9.09,12.54,P<C0.05).

Conclusion Hypoxic hepatoma-de-

rived exosomes can induce M2 macrophage polarization. miR-1260b is a key target for macrophage polarization by hypoxic hepato-

ma cell-derived exosomes, which promotes the immune escape of hepatoma cells.
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2.5 g/L JHEHE PG A U S8 RIPA 24 26 1 il

0 14 R0 VR Wl TR T A ) RV A W e B e s
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B CERBU % 0.10 AR AR 1L 100 kU/L FHER
100 me/L B % F A9 & B DMEM) H1, 7E 37 °C,
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B exo-N 4 fll exo-H 4L 20 pL (1450 W {4 550
7R R 2 P B A RO A5 B 1 min, BEEY R I UK
FGL [ E 1~10 min, ELCR T /5 E R A R T.78
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W 240 B %% %% miR-1260b NC. miR-1260b Inhibitor,
4351 M2-NC IN 25 F1 M2-IN 2, %J1] RT-qPCR
ik L E & HE Rt TNF-a L& CD206
335 . miR-1260b NC 5|4 ¥ 51 Jy . 5'-UUCU-
CCGAACGUGUCACGUTT-3"; miR-1260b Mimic
14 7 3 K. 5'-AUCCCACCACUGCCACCAU-
GGUGGCAGUGGUGGGAUUU-3, miR-1260b NC-
Inhibitor 51# 8 ¥ %1 A :5'-CAGUACUUUUGUG-
UAGUACAA-3";miR-1260b Inhibitor 5| % i % %1
H1:5'-AUGGUGGCAGUGGUGGGAU-3',
1.5 RT-qPCR F s # ] sh itk & miR-1260b 48 2
Rik®

Fae FER ) 25 BB 5 9 225K . 1 TRIzol 57 £ B
exo-N 41 Hll exo-H 41 #b W A WOk: A A9 RNA, F]
Nano Drop 43366 B 1A T $2 B AY RNA ¥ B DL &
4, ] TaKaRa(H A5 H B AP HARA BRA @D
#) SYBR® Premix Ex Taq TM I #f47 RT-qPCR,
PCR W& & 3% 20 pL, 45 10 pL B9 PCR Master
Mix.1 pg cDNA DL K iE Bk B i DEPC K154,
U6 ANZ ., 5IMZEIER LA TAY TRAR
S FVA B, miR-1260b A4 R ESIH R . 5 -GTCG-
TATCCAGTGCAGGGTCCGAGGTATTCGCACT -
GGATACGACAAAATA-3', IE [0 51 ¥ . 5'-CG-
CGATCCCACCACTGC-3", [ M 51 ¥ Jy:5'-AGT-
GCAGGGTCCGAGGTATT-3";U6 (8 ST W
J: 5 -GTCGTATCCAGTGCAGGGTCCGA-GG-
TATTCGCACTGGATACGACAAAATA -3', 1E [f]
%5 -CTCGCTTCGGCAGCACA-3', [ I 5]
Yk :5'-AACGCTTCACGAATTTGCGT-3',
1.6 Western blot Z & 4w 97H 28 f8 A= SF 3L 4K
Alix F= 45 3% 3% G 09 £k K -F

97H 40 Ml IR F) 70 % ~ 80 % i, fdi F RI-
PA 24 W 2 T R B R I 0 1 R 24 97 H 4 Y
OTH 4 B AE PR G X i 52 U exo-N
N exo-H ZH (14 F1 6 44 UKL ) BF A5 Y 348 3 59
TTRE FRBE IR G . kA BCA-BH H € &k
XFRE SR R R T LA T SDS-PAGE #§
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5 [a) AR I %) L S P SR TeG-HRP (i 2 0 5 A=
WRHEARA D YURZ &5, I A ECL &KL H
S R BUR AR I H bR & H A X R A,
BT FH B BUAR A Fi-Alix, Pi-Calnexin(1 = 1 000, |
CHHUH S A R A FED HI-GAPDH( ¢ 1 000, -1
FWEEYREARAFD .
1.7 %t Fas

* A GraphPad Prism 8.0 #474& i1 4r#r. BT
AW EE 3 W, 25 R BCE A E . 585 5 ok
T s Fon WAL LE BRI ¢ K, 22 241 18] H R
I ANOVA 5387, i — 5 P LR T MANOVA
2, B P<<0.05 B ERAGIHE X,

2 & B

2.1 HR 9TH @ st B v d AR AL 49 % oh

RT-qPCR £ AR KM 45 5 875, THP-1 20 DL J¢
THP-1+PMA 2141 ig o CD11b % R 6 4 X 3 3k
B4 1.00140.059.3.93140.027, F 21 L35 22
S EA B EMEG=78.14,P<C0.05),

M2 4 \97H-N-+ Mo 4 & 97H-H-+MO0 4 B W
e CD163.CD206 Al TNF-o 3 [H §)F Xt 3 ik
R, 22 F A W YE(F =319.90~494.20, P <
0.05) , £ ZH [8] P 5 Lb 35 25 2 38 W 2 vk (¢ = 14.23~
46.88,P<C0.05), WF 1.

1 3AMAT CD163.CD206 1 TNF-a HEE BT &
EEEB (n=3,x%s)

215 CD163 CD206 TNF-«

M2 4 3.03340.126  4.42640.215  0.01740.001
97H-N-+MO0 44 1.00040.007  1.00240.076  1.0014-0.058
97H-H+MO 4 5.50940.344  2.42040.045  0.70740.062

2.2 B BT R 4 Bk 6 S Bk AR 3t B K dm iR 69 4R
B Aa iR AL = £ 6 %R

Western blot kg5 R E /xR, 5 97H 4 L #,
exo-N Al exo-H HIEWWEHR AU+ & EKIE
Alix, AR TR EN (B D, EWEFH BT
AR DA B NTA 45 5 7R L 40 Wb 4 ks 52 0L 11 5]
FORBNEH , B4 30~150 nm, WL 2,

RT-qPCR K I 9 25 2R 18 7R » exo-N -+ MO 4 Al
exo-H-+MO0 41 M0 E W4 il v CD 206 J& P (1) A %F
FikwE4r 5 A 1.00040.010,2.8524+0.188, FH 4 b
BESHAAREEG=17.06,P<0.05), %E MK
B LR MO E g 20 i 4 3 30 A RS 416,58
F AR (I P i € 3 Sk 48 R Ak 3R R S IR B Mo

LW 40 A e . LA 3,
Alix - G— .

105 000

Calnexin - | 100 000
GAPDH - 37 000
exo-NZ4l  exo-HZ4l  97H4

B 1 SRS AR SN R Alix FISBRE A RIXBR
exo-N41 2xo—HAL

N FaRs &
B2k BT 2 R S R T TS (200 45)
DAPI Dil Merge

3 EREAFE IR S Dil BT R (50 )

2.3 B 9TH %R kR 69 9 sk 4R miR-1260b %t
M2 E " 4m L 424K 69 % v#)

RT-qPCR # AR A 2% B 8 7K, exo-N F exo-H
AN WAA P B miR-1260b JE PR i AH %) 2 3% & 43 5
}91.00040.007,2.133+0.162, i L K 22 7 H &
FE(r=12.09,P<C0.05), MO-NC 45 MO0-Mimic
A miR-1260b HE PR A X 33K & 431 2 1.000 +
0.038.32.9030.570,CD 206 K& P () A0 % 2% 3k & 4
1R 1.00140.049,1.32540.337,, TNF-a JE P 4 4H
XFFIk A9 1.0004£0.021,0.705 40.058, MO-
Mimic 25 MO-NC 2 L4, miR-1260b.CD206 &
PRI A4 A 6T 35 38 B W 35 R R 3K (1 = 96.70,8.82, P <<
0.05) 1M TNF-o HE P A % 2% 35 & b 3 BRI (0 =
8.22,P<C0.05),

M2-NC IN 20 5 M2-IN 20+ miR-1260b 3 [H
f AR N 6 35 4 91 R 1.000420.035.,0.052 0,002,
CD206 5 P iy AH XF 263K £ 43 0 4 1.002 4 0.069
1.000+0.021, TNF-o % [H ) 41 X 2% 15 & 55 51 0
1.00040.008,3.428 4 0.249, M2-IN 5 M2-NC IN
2 E B, miR-1260b F [H A A1 X 36 15 2 1 35 B AIC,
TNF-o J [K] (14 A0 X 2% 75 55 D) 5 25 348 /&5 (¢ = 47,31,
16.88,P<C0.05),CD206 3 [H (1) A Xf & 3k & HL 8 TG
WEER(P>0.05),
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2.4 miR-1260b Mimic/Inhibitor *F 4 & 97H %8 j&
5 M2 E v 29 e 4498 3 1E A

RT-qPCR & 2% 5 8 78 . MO-NC + Mo 4 5
97H-Mimic+ MO0 4 MO FH 4R ) CD206 3 A
(9 AH 38 20 91 1.00540.125.5.037 +£0.227,
TNF-o H& K AR X 2% 3K £ 0 43591 24 1.001 £ 0.056
0.27840.017, Bi 4 He %5, CD 206 F1 TNF-a M XF %
R EHA R EER(1=26.95,21.45,P<0.05)

97H-N-+MO0 24 ,97H-H-+ Mo 41 VA 2 97H-H-
1260 IN+MO 41 Mo E g4l () CD206 5 K )
AHXF k43 o 1.00140.053,3.209+0.576 .
0.65240.038, TNF-a % [ 1 41 X % 3k & 7 5 K
1.00340.049,0.456 4=0.025,1.089 & 0.026 , 4% 2H [i]
CD206 fl TNF-a 325 5 ¥4 3 P (F =36.50,
44.07, P <<0.05), Hrp, 5 97H-H + M0 4 It %%,
97H-H-1260 IN+MO0 21 MO F WEZ0 g b CD206 %
DAL 119 A X 3 3K i 3 PR AIG , TN F - 3 PR A AH X 6 38
BB ETE (1=9.09.12.54,P<C0.05),

3 it it

FEE HCC @A EZK gt A dh HCC k&
R E A 18.2/10 J7H 1 TAM J& il 98 39 34 85 v
FE R A, w] LI AR S M1 B M2 7R, M2
i v 200 e 5L A 2 2 o o A0 i i R i MR T . ST
4 L W 4 T 7R 34 ELA R R PR AR AR L 9 dn Mo B
W2 A L CD11b PR i 32 58 R R AiF , M1 B I 41 Jif
BRIk TNF-o, 1 M2 B W40 0] & 23k CD 206,
CD163"M ") B3¢ K B, i S R 355 T i 98 400 i 1) Ah
WA E ST E A A T RS A
REfE i M2 W20 i A Ak i miRNA 43F .

5% J2 B, G 8 40 i Hh A M2 I e 240 g T L s
if B PD-L1 83 J2 43 W Bt & 40 i 7 TL-10 417
il CD8" T 40 CD4 " T 21 Afg 45 4 58 40 Jf 3% M, LA
1P 8 G 0 B B BE L AT A2 E T R AN M A G g ik
WS BRI A, M2 40 A 2 E A i
ECL A A o g 4T M 7 1 2 0 5 B S A L A IR 9 1Y
FERT i M1 W 40 A 00 5L A B r94E . PR R
F A A TR 20 L o Ay s A IR S M2-TAM i
TR HARBLH, 3% 245 6 TAM H M2 #1468 M1
FER ) ELARHE ) 43 F 0 T R HCC B 9 BUG
FREE, HUTFE G RIE BTUE R g
22 ifogg v, YA S i A R A0 A T DA i i
M2 0 40 BB A 98 45 i g 0 St AR IE g
SRR EE 9OTH 4 AT LU BE M2 B I A0 i AR

b, IF kLN CD206,CD163, 5 WANG 4
R A0 — B0, [ B A BF 52 38 2 1R A1 52 30 8 U E
S5, 7E MO B 40 i v % G4 miR-1260b Mimic 7] DA
AR T M2 B A0 AR Ak T ) 3] miR-
1260b (13235 AT LU 200 ) B W4 i M2 7 Y 5%
o M1 WAL, 2, A B 5T K B i SERT g 41 ok
IR miR-1260b 7] LLi75 5 M2 F W 40 Itk Ak

miRNA J&— R B A 8 H 5 g 5% 2 58 1 N I8
PE/NAF T RNA, 3 2058 5 07 5 4 U0 mRNA 1 3
A 2 B IX A0 1) A i o RINCAL B T 5% i) 56 R 9 2% 34 7K
- RV A AR A B AR Y RS R B, AR
TGS AL, miR-1260b 15 HCC 204124 b i %3k
miR-1260b A L@ s Ml G | H{F 5 W 1 7 M
77 2 32 958 200 6 %) 34 5 L R miR-1260b HLAT {298 3L
NP PR AN S A BRI A0 R R 3 o A
ERK #4575 . B W40 8 1 miR-1260b ik i 3%
L3, miR-1260b 7] GE /& 52 I M2 B W 41 f 4 1k 19
FEAF . m T DU, AR B 97TH 40 i
M 5 5% 240 A A b 793X — 3 R o, mdR-1260b 7] fig &
RS E g M2 Fric ¥ CD206 3k [ & 3% 55 1 i
A, I H,miR-1260b i 9 & B fi 40 96 4i il 53
W) AP U i 22 S A 0 BRI R DL T, A
WA miR-1260b AT {6 A& Sl S R 5% 1 98 i i
P M2 B WA AR A ) AT AR E R
B R 4y 5 k48 9TH 4 M 1) SR A4 5698 T miR-
1260b X M2 W5 41 i A £k i) 52 i L . A F 5% %
AR BT AP AR L BE ISR B 285 NTA 4087 24k
Wy 175 5 W S TS WL EE T Western blot J7 ¥ 56 3IF .
SRIG s ASAIF 505 Bk 480 g 5 A0 8 R UK 5 4
L1555 I  RT-qPCR Al 25 5 8 7, it 480 i 98 U
PEAN A TT LIRS MO B 4 i 25 3535 M2 B I 4
fiibr Y CD206, AW 58 & BLE 4 97H 20 il ok
TR A WA 1 22 58 miR-1260b FE A, fy i ] DL 3
W s miR-1260b A W] fg &6 4 97 H 40 i 38 i 4h W
PRI T M2 5 5 40 A Ak 1 DG S8 5 407

miRNA Mimic/Inhibitor J2& & i b2 & i 75
P AR miRNA By /301 590, A7 A1) FH 28
e e 1 J7 2CHE 20 B PN 3 5 ECH 55 N R miRNA Y
AR DAHEA T D REARARPE /B R R . T
i — PR 5E miR-1260b 7E 5% M2 B W 4i i 7. A
WAk o A1 R ASBIF ST 1) MO 5 I8 20 0 P9 5 % iR -
1260b Mimic, 45 5 B 7n M2 B 20 jg W RS br 75
CD206 = 3k, SR 7E M2 F W 40 i 9 5% 54 miR-
1260b Inhibitor J5, 45 R 7w, TR ZE LiH M1 B
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WA AT B bR Y TNF-o B9RIE, WX CD206 #)
W VER N B, 88 miR-1260b 7] fig 2 64 97H
20 J 5 A I T S B M2 W A R Ak 1 T B
T4, I HAE M2 B g 40 i 30 miR-1260b 119
FIR VUG AT LA W M2 B W 4 i B R AL S M
TR AT REM: . Rl B, ARSI K L B Y T miR-
1260b Mimic #9JH-98 40 g Ft 355 38 MO g 48 ffl )5
] LI MO B REAN A 1] M2 B W4 i . i
YT miR-1260b Inhibitor (4954 97H 40 i, AH
BTHE OTH Mt g Mo B g4l 5 . o LA
RGOSR 9TH A1 IRTE S M2 B A ik k.

g5 Lk AR 5T 45 R R L B4R 97 H 40 e AT
DL o A s 5 M2 B I A A Ak L I H Sl 4R
IS 40 L R A WA AR T B miR-1260b B IR Kk 2
TE M2 I 20 A Ak K A 5 I YOG B A
N HCC SR i697 7 i BB o8 $2 408 17 #9830 kE .

TEZE R vk LD X FES 2 5 T BE BT s A e L £ A G Ah
PERMIKZ 5 TS B ERE S, B 15 3 32 b B F Ak %
IS0, PR AR P IIATETE M 25 0h %

[ 5% 3k ]

[1] XING M T, WANG X Z, KIKEN R A, et al. Immunodiag-
nostic biomarkers for hepatocellular carcinoma ( HCC): The
first step in detection and treatment[J]. Int J Mol Sci, 2021,
22(11):6139.

[2] QIAN M Y., WANG S B, GUO X F, et al. Hypoxic glioma-
derived exosomes deliver microRNA-1246 to induce M2 macro-
phage polarization by targeting TERF;IP via the STAT3 and
NF-kB pathways[J]. Oncogene, 2020,39(2) :428-442.

[3] LUOD A. WANG Y P, ZHANG M. et al. SOCS; knock-
down suppresses metastasis of hepatocellular carcinoma by
ameliorating HIF-1a-dependent mitochondrial damage[]]. Cell
Death Dis, 2022,13(11):918.

[4] YANG DB, ZHANG W H, ZHANG H Y, et al. Progress,
opportunity, and perspective on exosome isolation-efforts for
efficient exosome-based theranostics[ ]J]. Theranostics, 2020,
10(8) :3684-3707.

[5] KUMAR A, DEEP G. Hypoxia in tumor microenvironment
regulates exosome biogenesis: Molecular mechanisms and
translational opportunities[ J]. Cancer Lett, 2020,479:23-30.

[6] JING X M, YANG F M, SHAO C C, et al. Role of hypoxia in
cancer therapy by regulating the tumor microenvironment[ ] ].
Mol Cancer, 2019,18(1) :157.

[7] SHAO X J, HUA S H, FENG T, et al. Hypoxia-regulated
tumor-derived exosomes and tumor progression: A focus on
immune evasion[ J]. Int ] Mol Sci, 2022, 23(19):11789.

[8] H%%, mi¥y, ik, CoCly fb 2 #5 UL gt 1A 1 e S0 A% 2 11y 4t
2K HIF-la, VEGF 2 B g5 w [J 1. IFME, 2019.24(9):

1049-1052.

(9] ZEde, £, 2k T, %, BEE T Caveolin-1 #L[ Vimentin J
5 20 ST B R AR 22 (). BN BB R 22431 2022.47(8)
879-886.

[10] FE3CPy . A= alie . W0, Db il Mg %5 S THP-1 20 fK o Mo HIE I
AL AT, A B 2 TR 2 R, 2020,41(2) T4~
78,97.

[11] THERY C. AMIGORENA S, RAPOSO G, et al. Isolation
and characterization of exosomes from cell culture superna-
tants and biological fluids[ J]. Curr Protoc Cell Biol, 2006,
Chapter(3) : Unit3.22.

[12] X 43k, 18058 5T T 40 M Ab Wb 44 k.0 JUL ik 1l 5 38 33 )5 B ok 40 i
e A 04 5 i B AR FABLAI RS (D], R 5t g 50K %, 2019,

[13] The Society of Liver Cancer, China Anti-Cancer Association.
i HOR A2 TR R (CACA)-IF B 4[], MR 25 53R 97
B2k, 2022,8(3):31-63.

[14] BRAY F, FERLAY J, SOERJOMATARAM I, et al. Faculty
Opinions recommendation of Global cancer statistics 2018
GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries[J]. CA Cancer J Clin, 2018,68
(6):394-424.

[15] YANG C G, DOU R Z., WEI C, et al. Tumor-derived exoso-
mal microRNA-106b-5p activates EMT-cancer cell and M2-
subtype TAM interaction to facilitate CRC metastasis[J]. Mol
Ther, 2021,29(6):2088-2107.

[16] XIAO L, HE Y M, PENG F, et al. Endometrial cancer cells
promote M2-like macrophage polarization by delivering exoso-
mal miRNA-21 under hypoxia condition[ J]. ] Immunol Res.,
2020, 2020:9731049.

[17] PARK J E, DUTTA B, TSE S W, et al. Hypoxia-induced
tumor exosomes promote M2-like macrophage polarization of
infiltrating myeloid cells and microRNA-mediated metabolic
shift[J]. Oncogene, 2019,38(26):5158-5173.

[18] MARTINEZ-USATORRE A, KADIOGLU E, BOIVIN G, et
al. Overcoming microenvironmental resistance to PD-1 bloc-
kade in genetically engineered lung cancer models [ J]. Sci
Transl Med, 2021,13(606) :eabd1616.

[19] SHIMA T, SHIMODA M, SHIGENOBU T, et al. Infiltra-
tion of tumor-associated macrophages is involved in tumor pro-
grammed death-ligand 1 expression in early lung adenocarcino-
ma[ JJ. Cancer Sci, 2020,111(2).727-738.

[20] YAMAGUCHI H, HSU J] M, YANG W H, et al. Mecha-
nisms regulating PD-LL1 expression in cancers and associated
opportunities for novel small-molecule therapeutics[J]. Nat
Rev Clin Oncol, 2022,19(5):287-305.

[21] XU J Y, ZHANG J, ZHANG Z P, et al. Hypoxic glioma-de-
rived exosomes promote M2-like macrophage polarization by en-
hancing autophagy induction[ J]. Cell Death Dis, 2021,12(4) :373.

[22] WANG X, LUO G, ZHANG K, et al. Hypoxic tumor-derived
exosomal miR-301a mediates M2 macrophage polarization via
PTEN/PI3KY to promote pancreatic cancer metastasis[ J]. Cancer

Research, 2018,78(16):4586-4598. (F#% 115 1)



HEMEE IR 2023 4F 4 HH5 38 55 2 11 ] Precis Med, April 2023, Vol.38, No.2 . 115 -

(2]

(3]

[4]

(5]

L6]

L7]

(8]

(9]

[10]

[11]

[12]

Asian Pac J Cancer Prev, 2016,17(1) :381-386.

MARTINEZ RODRIGUEZ R H, BUISAN RUEDA O,
IBARZ L. Bladder cancer: Present and future[J]. Med Clinica
Engl Ed, 2017.,149(10) :449-455.

HAQUE S, MORRIS J C. Transforming growth factor-8: A
therapeutic target for cancer[ J]. Hum Vaccines Immunother,
2017,13(8) :1741-1750.

ITATANIY, KAWADA K, SAKAT Y. Transforming growth
factor-f signaling pathway in colorectal cancer and its tumor
microenvironment[ ] |. Int J Mol Sci, 2019, 20(23) :5822.
JIANG Y S. CHEN M, NIE H, et al. PD-1 and PD-L1 in
cancer immunotherapy: Clinical implications and future con-
siderations|[ J ]. Hum Vaccin Immunother, 2019,15(5):1111-
1122.

NEWSTED D, BANERJEE S, WATT K. et al. Blockade of
TGF- signaling with novel synthetic antibodies limits immune
exclusion and improves chemotherapy response in metastatic
ovarian cancer models [ ]J]. Oncoimmunology, 2019, 8 (2):
el1539613.

SUZUKI H I, KIYONO K, MIYAZONO K. Regulation of
autophagy by transforming growth factor-3 (TGF-8) signaling
[J]. Autophagy, 2010,6(5) :645-647.

BATLLE E. MASSAGUE ]J. Transforming growth factor-§
signaling in immunity and cancer[]]. Immunity, 2019,50(4) :
924-940.

LI M O, FLAVELL R A. Contextual regulation of inflamma-
tion: A duet by transforming growth factor-beta and interleu-
kin-10[J]. Immunity, 2008, 28(4):468-476.

PRINCIPE D R, DOLL J A, BAUERJ, et al. TGF-B: Duality
of function between tumor prevention and carcinogenesis[ ] ].
Natl Cancer Inst, 2014,106(2) :369.

COLAK S, TEN DIJKE P. Targeting TGF- signaling in can-
cer[J]. Trends Cancer, 2017,3(1):56-71.

AKHURST R J, HATA A. Targeting the TGFp signalling
pathway in disease[ J]. Nat Rev Drug Discov, 2012,11(10):
790-811.

(E#% 110 7)

(23]

[24]

[25]

[26]

ZHOU SY. LAN Y, L1 Y Q. et al. Hypoxic tumor-derived
exosomes induce M2 macrophage polarization via PKM2/
AMPK to promote lung cancer progression[]]. Cell Trans-
plant, 2022,31:9636897221106998.

WANG X, ZHOU Y, DONG K, et al. Exosomal IncRNA
HMMR-AS] mediates macrophage polarization through miR-
147a/ARID3A axis under hypoxia and affects the progression
of hepatocellular carcinomal J]. Environ Toxicol, 2022,37(6) :
1357-1372.

HILL M., TRAN N. miRNA interplay: Mechanisms and con-
sequences in cancer [ ] |. Dis Model Mech, 2021, 14 (4):
dmmO047662.

LIX Y., SONG H X, LIU Z R, et al. miR-1260b promotes

cell migration and invasion of hepatocellular carcinoma by tar-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[27]

(28]

[29]

CALON A, LONARDO E, BERENGUER-LLERGO A, et
al. Stromal gene expression defines poor-prognosis subtypes in
colorectal cancer[ J]. Nat Genet, 2015, 47(4) :320-329.
AGAJANIAN M, RUNA F, KELBER ] A. Identification of a
PEAKI1/ZEBI signaling axis during TGFB/fibronectin-induced
EMT in breast cancer[ J]. Biochem Biophys Res Commun,
2015,465(3) :606-612.
STOJNEV S, KRSTIC M, CUKURANOVIC KOKORIS J,
et al. Prognostic impact of canonical TGF-8 signaling in
urothelial bladder cancer[ ]J]. Medicina ( Kaunas), 2019, 55
(6):302.
THOMA C. Bladder cancer: Mechanisms of anti-PDL1 resis-
tance[ J]. Nat Rev Urol, 2018,15(4):201.
HANY Y, LIUDD, LIL H. PD-1/PD-L1 pathway: Current
researches in cancer[J]. Am J Cancer Res, 2020,10(3).727-
742.
COOPER W A, TRAN T, VILAIN R E, et al. PD-L1 ex-
pression is a favorable prognostic factor in early stage non-
small cell carcinomal J]. Lung Cancer, 2015,89(2):181-188.
SALMANINEJAD A, KHORAMSHAHI V, AZANI A, et
al. PD-1 and cancer: Molecular mechanisms and polymor-
phisms[J]. Immunogenetics, 2018,70(2) :73-86.
OHAEGBULAM K C, ASSAL A, LAZAR-MOLNAR E, et
al. Human cancer immunotherapy with antibodies to the PD-1
and PD-1.1 pathway[ J]. Trends Mol Med, 2015, 21(1) :24-33.
SHIMA T, SHIMODA M, SHIGENOBU T, et al. Infiltra-
tion of tumor-associated macrophages is involved in tumor pro-
grammed death-ligand 1 expression in early lung adenocarcino-
mal J]. Cancer Sci, 2020,111(2):727-738.
CHATTERJEE S, CHATTERJEE A, JANA S, et al. Trans-
forming growth factor beta orchestrates PD-L1 enrichment in
tumor-derived exosomes and mediates CD8 T-cell dysfunction
regulating early phosphorylation of TCR signalome in breast
cancer[ J]. Carcinogenesis, 2021,42(1) :38-47.

(K3 Bk HER)

geting the regulator of G-protein signaling 22[ ] ]. Biotechnol
Lett, 2018,40(1) :57-62.
ZHANG H B, ZHANG X L, YU J Y. Integrated analysis of
altered IncRNA, circRNA, microRNA, and mRNA expres-
sion in hepatocellular carcinoma carrying TERT promoter mu-
tations[ J]. J Hepatocell Carcinoma, 2022,9:1201-1215.
SHEN S, HUANG J, XU C, et al. ERK modulates macro-
phage polarization and alters exosome miRNA expression in
diabetic nephropathy[J]. Clinical Laboratory, 2021,67(12).
YOU Y, ZOU M, ZHOU ZHIHANG, et al. Hypoxia-induced
exosomes promote hepatocellular carcinoma proliferation and
metastasis via miR-1273f transfer[ J]. Exp Cell Res, 2019,385
(1):111649.

(AKX B Bk mER





