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[# ZE] B8 HITARGARARTL S T A (TFAM) X IR A G B A0 (TAMs ) B Ak A 504 B 8 18] 50988 (GIST) 4l it A 4
BRI AL o Jsk SR OB IR R A0 A 35 (TL) -4 6B 15 5 N 20 1A AL 2 A% 1 I 4T JH Bk THIP-1 3 37 A4k TAMs , 51 75
shRNA TFAM K B %T B8 shRNA NC %% 4% % TAMs, 43 3130 4 TAMs+sh-TFAM 2 . TAMs+sh-NC 20 , 55 BUR 257 UL (1 240 30 - TAMSs
ZHo qRT-PCRAZI TFAM \IL-10 K5 Z R EE-1 (Arg-1) mRNA $35 ; Western blot Kl TFAM 2& [ 2635 5 Wi U A1 A I CD206 #3457k
S B N GIST 4l Bk GIST-T1 434 GIST-T1 2 \TAMs+GIST-T1 £ . TAMs+sh-NC+GIST-T1 £H . TAMs+sh-TFAM+GIST-T1 £ , fifi F & A
[6] TAMs 35 37 138 W B fif 15 972 JEAb P . SR A CCK-8 \EdU 4% €8 LA & Annexin V-FITC/PT X Z% 2 43 51 K 0 41 At 38 58 5 96 127K °F
LR 5 TAMs ZH HI TAMs+sh-NC 2H L 4% , TAMs+sh-TFAM 2H THP-1 Zi ffd ' TFAM mRNA FI#E [ 335K F Y B3 T (P<0.05) ., 5
Xof B ZH %%, TAMs 26 THP-1 40 jfd th CD206 23k & TL-10, Arg-1 mRNA 323k 7K - 1 3% 7+ 25 (P<0. 05) ;5 TAMs+sh-NC 2 4 , TAMs+
sh-TFAM 41 THP-1 41l ffd th CD206 3 ik K 11-10, Arg-1 mRNA & 157K 5 3E FE AR (P<0. 05) . 5 GIST-T1 41 FL %%, TAMs+GIST-T1 41
GIST-T1 20 A48 5 7% 1 S EAU FH A 41 i 5 447 &8 25 35 10 (P<0. 05) , 40 M I 7 % 8.3 F MK (P<0. 05) ; 55 TAMs+sh-NC+GIST-T1 20 e #¢,
TAMs+sh-TFAM+GIST-T1 41 GIST-T1 4 fitd 3 5 75 ¥ S EAU FH 1 40 i R B 3% B A% (P<0. 05) , 411 i P8 1~ 2% B 2% T & (P<0.05) .
it AR TFAM BEAZINH] TAMS [7] M2 2B Ak, NI GIST 4h b o , {2 b i g8 1=, BHLAE GIST il &8 .
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Effect and mechanism of knockdown of mitochondrial transcription factor A on the growth of gastrointestinal
stromal tumor cells

ZHOU Jiang-hao, XIE Shu-hai, CHEN Yong (Department of Gastrointestinal Oncology, the First Affiliated Hospital of Hainan
Medical University , Haikou Hainan 570102, China)

Abstract: Objective To explore the effect and mechanism of knockdown of mitochondrial transcription factor A (TFAM) on the
growth of gastrointestinal stromal tumor (GIST) cells mediated by tumor-associated macrophages (TAMs) polarization. Methods Human
acute leukemia mononuclear macrophage cell line THP-1 induced by phobate and interleukin (1L.)-4 was used to establish TAMs, lentivirus
shRNA TFAM and negative control shRNA NC were transfected into TAMs, which were recorded as TAMs+sh-TFAM group and TAMs+sh-NC
group, respectively, the untransfected cells were recorded as the TAMs group. The mRNA expression of TFAM,IL-10 and arginase-1 (Arg-1)
was detected by qRT-PCR. The TFAM protein expression was detected by Western blot. The expression level of CD206 was detected by flow
cytometry. The human GIST cell line GIST-T1 were divided into GIST-T1 group, TAMs+GIST-T1 group, TAMs+sh-NC+GIST-T1 group,
TAMs+sh-TFAM+GIST-T1 group, and treated with fresh medium containing different TAMs culture supernatants. The cell proliferation and
apoptosis levels were detected by CCK-8, EdU staining and Annexin V-FITC/PI double staining respectively. Results = Compared with TAMs
group and TAMs+sh-NC group, the TFAM mRNA and protein expression levels of THP-1 cells in TAMs+sh-TFAM group were significantly
down-regulated (P<0.05). Compared with control group, the expression levels of CD206 and IL-10 and Arg-1 mRNA of THP-1 cells in
TAMs group were significantly increased (P<0. 05). Compared with TAMs+sh-NC group, the expression levels of CD206 and IL-10 and Arg-1
mRNA of THP-1 cells in TAMs+sh-TFAM group were significantly decreased (P<0.05). Compared with GIST-T1 group, the proliferative
activity of GIST-T1 cells and EdU positive cells rate in TAMs+GIST-T1 group were significantly increased (P<0.05) , while the apoptosis
rate was significantly decreased (P<0.05). Compared with TAMs+sh-NC+GIST-T1 group, the proliferative activity of GIST-T1 cells and
EdU positive cells rate in TAMs+sh-TFAM+GIST-T1 group were significantly decreased (P<0. 05) ,while the apoptosis rate was significantly
increased (P<0.05). Conclusion Knockdown of TFAM can inhibit the polarization of TAMs to M2 phenotype, thus inhibiting the
proliferation of GIST cells, promoting cell apoptosis, and preventing the progression of GIST.
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H W% i 18] 5 J#% (gastrointestinal stromal tumor,
GIST) &4 F 8 (60%~70%) /N (20%~25%) . 4
W1 (5%) BT (<5%) M AR IE , 2 T4 A3 S5 WL Y 1]
FEARE L 5 E I8 B R 8 19%~3%". c-Kit F
PDGFRA JE [ 58 715 2 B 5l GIST e A= e i 7% 11 5§ [
2, HHET/ 758 m 259 Clnfr 58 Je iRdT 8k GIST
A —y7 ik R T 7 R T W RO H
P FEORERFINIT IR LY, R MR 1R
e 200 7 A R A T Y AR, G iR A O B R 20
M2 (tumor-associated macrophages , TAMs )2 i RE R B
R R AR R A, 5% R R Y kA R R
UIAHOCH . LA 23 O W Rh SRR, B M1 YA
M2 A, 33 P R 3 AL I 5 240 e B A s B R ] SR AT L)
e R TR B AR A SR Y7 T WU AR B Ak . e i
T B 55 v, i 968 200 B S A %) 200 ML PR [ AR B Y R
(interleukin, IL) -2 1L-10. 540 4= K F-B (transforming
growth factor-B, TGF-B) 155 5 TAMs [n] M2 IR AL, ¢
i 96 210 ) e A R RS U0 T 48 A S BT R A
PN, DT A 2 e 2E JE™ . H R BF S R B, TAMSs
JESLR GIST A A & i J 835 T i OB RS, 3
1k & A PR 5 TAMSs B PR 5 1 A 8 ok B LR T, i
i}y GIST IS IR T e iS5

2% B AR 7 5 T A (mitochondrial transcription
factor A, TFAM) % v T2 RifR h , J&—Fl g sh &k ik
DNA & il 5 5 5 3 4t 5 H A5 A R i e sk R b
FERBLTFAM 56 385 Z M i 5 UIAE G, il /R
I SR K A e TR IS AERR Y. AWK,
DB Je i 7 ARS8 i [ MK GIST 40 i TRAM 3k |
R S v e A 6 00 R AR AR Y L E TG T
TFAM Z: 54345 GIST £ A 1Y Jif g 12 i i) B AR AL ) 47
ANEHE . I, AWFFERTE TEAM XF TAMs 5] M2 %14
el TAMs e 7 GIST 2 i A= K 952, LASYI A GIST #Yy
HEIIRT TR R AR

1 #R57FE

1.1 FZHH 5K
N2 HE I B W 40 i Bk THP-1 A1 A GIST
0 M AR GIST-T1 W F ) M B B 1A W Rl A FR A )

b 5 7 A Puromycin W T A6 50 BS99 4= W RHE A BR 2>
Al , IL-4 4 F 3€ [E Peprotech 23 /], Jify 4+ L& W) F #i 7L
KA PR B A BN 7], DMEM K5 37 3% fil PVDF
JI 0 F- 52 [E] Corning 28 ], TRIzol 1257 &5 W4 F - ¥ 5% b
{54 W B4 A BR 2N 7, HiSeript 1T One Step qRT-PCR
SYBR Green i 71 £ W4 T i % i85 Ml R A2 ) BHEE AT BR Y
A], RIPA 4 24 i ) & L ECL M B & 6l I
DAPIL YR & CCK-8 i &I T [ 38 = RAE Y5
JIT 308 FH R AU 40 36 5l R 03 550 &0 T on gl 3 A
WIEE AR A A BRAF] L 4iH 05 T Annexin V-FITC/PT XL
Yerb R & T I & P B A Y TR A A,
BBt TFAM e BETLIR 5 Jabit GAPDH £ 5 B hi iA I
FHE[E Abcam 23 F) , CD206 %66 % PE i ikl T &
T A YR A R . 18958 shRNA TFAM & ]
PEXT B sShRNA NC R DUE A 98 BRA ml e

1.2 mfikFh5i3

16 THP-1 40 Ffin A 100 ng/mL 95 % Ji 15 37 48 h,
75 50 Ak A G BE (1% MO 7R I 40 Y, R A 20 ng/mlL
IL-4 1557 48 b, A0 B AR Ak TAMs. B35 i 40
LA 1X10° AL FR T 6 FLAR I, B 40 i 55 =4
BERE IR 24 h 5, FH 12 9% 35 shRNA TFAM K [P X #e
shRNA NC 5 YL 4 . 42 R e 2 B0 T B 5 i,
W EROI 25 I A A 35 2 B N A TRy 24 h i TR
5 pe/mL Puromycin [ 55 IR UL, 07 BE H 5208 4 O bk
PSR 7 shRNA TFAM 5 BHMEXT B shRNA NC 119 4
943 30 4 TAMs+sh-TFAM 2 . TAMs+sh-NC £ , %3 Bt
KA LA ML iC o TAMs 4. .

1.3 qgRT-PCR # @ TFAM. IL-10., # & 8% & -1

(arginase-1,Arg-1) mRNA & ik /K-

K TRIzol 357 A TAMs 5% 44 J5 1) TAMSs #4351
PEHCE RNA, K2 RNA SE8M: SR B K RNA S sf
4 ¢DNA. f# H HiScript II One Step qRT-PCR SYBR
Green i 7] & 47 qRT-PCR A& I , 78 JC i 25 .0 45 rh e
TR A, BV 25195 °C 305595 °C 105,60 °C
30 s, JEF 40K . A5 HHINY 3G th i it 2, LA
GAPDHYE R NS, R 27220y 44 H 3L A il A1
Xf ik . TFAM . IL-10. Arg-1 }2 GAPDH 5| ¥ ¥ 5|
MR,

x1 EE5I¥F5

HEH 1E [ S i)

TFAM 5"-AGCTCAGAACCCAGATGCAA-3' 5"-CCGCCCTATAAGCATCTTGA-3'
IL-10 5"-GCTCTTACTGACTGGCATGAG-3’ 5"-CGCAGCTCTAGGAGCATGTG-3'
Arg-1 5"-AACACTCCCCTGACAACCA-3’ 5"-CATCACCTTGCCAATCCC-3’
GAPDH 5'-ACCACAGTCCATGCCATCAC-3’ 5'-TCCACCACCCTGTTGCTGTA-3’
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1.4 Western blot % TFAM & & %% K-F

W BE 452 TAMs, {1 RIPA 28 14 BOt 1 42 B
BEELEAERE M LA AR 20 pg
FE S AT HLUK A3 5, 45 5 % 22 PVDF B, AR 04 5F
P12 h, N A Sbt TEAM B 5EBEHTR (1:1 000) ,4 CH#
BB, FIMAKT R, 40 (1:5000) , FRFE 2 h, ECL
0 BRI AR AN B 1 Image] 0D 22 25 1K
B, DL GAPDHE R N2, 1l TFAM 5 GAPDH N &5 1
B R A 22 FUAE R TRAM 25 PR X 63k 1
1.5 ARl ARAAn TAMs ¥ CD206 & ik K -F

4521 TAMs, PBS 3%, LA 2 000 1/min 5.0 5 min,
35 B, A PBS EEVLHE , B E A T, InA PE
FRIC Y CD206 HLA , 4 “CilE Y I 30 min, PBS Pk 4 41
I - R, e A A SR U 24 i 2% 1T CD206
Feik . LA MO R S WA A R X B4
1.6 @miesyiah a2

GIST-T1 4 A &5 10% Jifi 2F 1fiL 75 () DMEM 15 ##
L E T 37 'C5%CO, 3 F A 57 2 UK, B0
1 d P 1. B GIST-T1 40 il $4 5x10° 4~ /FL 4% b+
96 FLAH , IAE AN IR FR I, LA 4 000 r/min 5.0 10 min,
WesE FIH W . GIST-T1 4 M 7E 55 R 48 N i 5 7 05
4% N GIST-T1 %1 . TAMs+GIST-T1 4 . TAMs+sh-NC+
GIST-T14H .TAMs+sh-TFAM+GIST-T1 20, GIST-T14H
P TF 8 B 95 WS 5% s TAMs+GIST-T1 4 48 it JH &
TAMs 5557 FIEH 55 TR HEAL ] ; TAMs+sh-NC+GIST-T1
ZHLAN A 5 % L sh-NC 12955 52 (1) TAMs K5 3% LIS
B FE AL 38 TAMs+sh-TFAM+GIST-T1 2H 40 Jitd ] & %%
Yy sh-TFAM 18 955 2 A TAMs 3% 3% b5 W 1 15 35 2k 4k
. Ki3% 24 hm , WS4 4 GIST-T1 40, 9E 47 )5 &¢
e
1.7 CCK-8 &4 m| 2m fo3g 74 75 M

B 100 wl. GIST-T1 4 LA 5x10°4~/FL Y % F F5
T 96 fLHR Y, I AR AY TAMs 5535 3§ WA #ES L 43

g 1.57

_
T

TFAM mRNAAHXT A
o

[=]
I

TAMsZH TAMs+ TAMs+ @
sh-NCZ sh-TFAMZH

- =
0.6
o [

TAMs# TAMs+
sh-NC#41 sh-TFAM#

51T 0.24.48.72 h, BfL A 10 pL. CCK-8 ¥ , &
AL, BETRFEMTIEE | ha, (1 Z e BEAR0m
450 nm Ab 4 %% JE (optical density, OD ), 2 il 41
AR A .
1.8 EdU Z & 4m) 4a fe38 75 K -F

W 4 & 41 GIST-T1 40 jg |, #% 1x10° N /FL 3 Fh T
96 fLH , MIA 100 . EAU TAER IS & 2 h, PBS BB i,
4% 22 5 A RE [ 22 30 min, IIAH 2RI H 5 min, F0
A Apollo488 VYL {4, 30 min, PBS PEi4 )5 , DAPL L 4% ,
B, T R OGS R A B R AT S
285 AT EdU FHMEA0 I, 5 (2R MM,
kUl R BENLERE 5 ILEF R THE EAU BHPE4H M 5 6
A, TR EdU FHYE 20 26 EAU FHPE 40 i 8 =EdU FH
P 41 5 B A K< 100%
1.9 Annexin V-FITC/PI 3 ik 45| 2m AL 8

24 GIST-T1 418 F PBS £ 445 , JINA Annexin &%
A BN, VR 4L A 2x10°/mL, W H 100 WL B
T4, 85 A Annexin V-FITC FI P14 5 pL, 1%
WETRA), 28 IR BEEIE R 15 min, 1 h Py i 20 40 X
o I 240 A T
1.10 %t 54

Bt A5 s 2R FH SPSS 23. 0 44 Fl Graphpadprism
8. O AT S50 BT S, DA R A 22 (s
PR W CECR AT R Oy 22504, it — 2047 LSD-t
K. P<0.05 WZESFAGI2EE L,

2 #R

2.1 TAMs#: 35 TFAM %A T AL

TAMs % 4% J5 K I 25 2 8 7, 5 TAMs 241 Fl TAMs+
sh-NC 4 H. %5 , TAMs+sh-TFAM £ THP-1 4 ifg o TFAM
mRNA Fl2E [ 357K F- 34 38 F I (P<0. 05) , £ I 4%
Jepi s, WA 1,

< 0.2 *#

TAMs+

TAMs# TAMs+  TAMs+
sh-NCZ sh-TFAM#

a:qRT-PCR 429 TFAM mRNA %% ;b: Western blot /] TFAM & & &% #, 5 TAMs 283045, P<0.05;#: 55 TAMs+sh-NC 2836 4%, P<0.05
El1 TAMs#$/E TFAM RiEKE
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2.2 SAKTFAM s TAMs #AL 84 % v qRT-PCRE 5 R o, 50 BRAT L85, TAMs 21

i 2N AE ARG I 25 S R, S IR A L #, TAMs
ZH THP-1 40l CD206 2635 7K F i 2 T (P<0. 05) 5
5 TAMs+sh-NC 4H FL 4% , TAMs+sh-TFAM 2 THP-1 £}ty
1 CD206 KA 7K i & B (P<0. 05) , WL 2.

X HEZH TAMs#4

TAMs+sh-NC4H

THP-1 40 AEH TL-10, Arg-1 A mRNA 35 /K 3 1
(P<0. 05) ; 5 TAMs+sh-NC 4 L%, TAMs+sh-TFAM 21
THP-1 4 g 1 TL-10, Arg-1 i mRNA £ A KB & T
P (P<0.05), WK 3,

TAMs+sh-TFAMZ

3.13% 52.30%

SsC

50.95%

12.26%

CD206(%)
oS
P

204 #

CD206

#, b5 3 BB A 4%, P<0. 05;#: 55 TAMs+sh-NC 1 3b4% , P<0. 05
2 R AN R A THP-1 485 F CD206 &%

1

IL-10 mRNAAEN Fk
— (3] W N W
1 1

(=]
!

*
' ' #
——

T
TAMs+

R4 TAMsZ TAMs+
sh-NCZl sh-TFAMZAL @

g 4]

) :

R 34

5

< 27 e
3

2

4

: |

T
SHHR4]  TAMszH TAMs+  TAMs+ ®

sh-NCZ sh-TFAMZL
a:IL-10 mRNA & 3% ;b: Arg-1 mRNA R iA  * 5B a k£,
P<0.05;#:5 TAMs+sh-NC 28 )b 3%, P<0.05
3 RT-PCR il E & 48 THP-1 20 i1 M2 & TAMs 451 5
E ik
2.3  BUKTFAM 3t GIST 28 AeL3E 78 44 % v@

CCK-8 7 K I 45 51 @ 7~ , 5 GIST-T1 41 %%,
TAMs+GIST-T1 4H GIST-T1 40 g 3% %5 15 ¥4 2. & 7+ &
(P<0.05) ; 5 TAMs+sh-NC+GIST-T1 4 . % , TAMs+
sh-TFAM~+GIST-T1 41 GIST-T1 2 Jitd 38 5iff 15 Pk i 2 B
(P<0.05), WK 4,

EdU B 8 25 1 7w, 5 GIST-T1 41 %%, TAMs+
GIST-T1 £ GIST-T1 4fi Jifd EAU BH 14 40 g 3R . 2 34
(P<0.05) ; 5 TAMs+sh-NC+GIST-T1 4H [t %% , TAMs+
sh-TFAM+GIST-T1 21 GIST-T1 4l il EAU FH14: 41 g K
EFER(P<0.05), WK 5.

2.5 - GIST-TI4

& TAMs+GIST-T141
-~ TAMs+sh-NC+GIST-T141 2
-¥ TAMs+sh-TFAM+GIST-T141

g
=]
1

OD(450 nm)

it iE(h)
*, 55 GIST-T1 48tk 4%, P<0.05; #: 55 TAMs+sh-NC+GIST-T1 £8 tb
#,P<0.05
4 CCK-8:E#iN& A GIST-T1 4 paig 5 iE

2.4 FAKTFAM 3+ GIST &a itL /A = 89 % v

it 2 40 ARG I 25 R B, 5 GIST-T1 4 H %,
TAMs+GIST-T1 20 GIST-T1 40 L I 7= % B & % (%
(P<0.05) ; 5 TAMs+sh-NC+GIST-T1 £ It ¢ , TAMs+
sh-TFAM+GIST-T1 2 GIST-T1 40 Jiftd 4 1~ % & & Jh &5
(P<0.05), iLIE 6.

3 itig

I35 200 B B 6 XoF 22 ol PR B0 Al s B i 1) R
FHI AT R B X R D) 6E . LTS M1 B
Wik 41 B W 76 g 200 ogd R R - TR 2R -y S50
SRR, HR AR ICHY A CD86 A CD8O, 1] = i &
LR ORI PO AR . SR Y M2 B
IV 40 i = A7 114 B 1L-13 35 B0 , R bR ic ¥ h
CD206 F1 CD163, HA5 I 53 A IL-10 , Arg-1 S541 4% [H]
T, RAEUA AR HE b7 2 S i AR I, KR phoe R
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GIST-T14H TAMs+GIST-T14H

TAMs+sh-NC+GIST-T14H

TAMSs+sh-TFAM+
GIST-T14H

=
S 40-
B
H3 #
g
Eulp]
=
2 10
o
%X OX §
S S
TP FEP
& & M
S &Y’Q 0
*: 55 GIST-T1 285645, P<0. 05;#: 5 TAMs+sh-NC+GIST-T1 283k 4%, P<0. 05
E5 EdU$EWEEHEGIST-T14MEE (x100)
151
TAMs+sh-TFAM #
GIST-T14H TAMSs+GIST-T14H TAMs+sh-NC+GIST-T14H +GIST-T14H =
107 Q1UL(450%)| QLURE06%)  101QI-UL210%)[QI-URAL01%)|  10TQI-ULO.69%)[QI-URO78%)  1073QI-UL@AT%)|QI-UR(736%)] <10
10°9 10°% 10 10° ¥
10°4 10°% 10 10°% ]-n'
<104 <104 <104 <10 E 5
& 104 =104 Bi] | 810 = X
1004 104 10 1077
10 ey ™ : 109 " U o) "y 0-
1-LL(O1? 1-LR(1.67% 1-LL(95.95%) Q1-LR(0.93% QI-LL(97:25%)|Q1-LR(1.27%) 1QI-LL(83.76%)| Q1-LR(4.46% O 3 X
JRLOERgQIRAsTY|  QULEGSIBNQUIROSSG)  QETEERRIQLIRAZTG QLIS QL TRYAR) &\%Vﬁ\w‘%é’»&Qﬁ%
0 100107 10° 104 10° 10° 107 0  10' 102 10° 10°10° 10° 107 O 10 10210° 10°10°10° 107 O 10 10% 10° 10* 10° 10° 107 L& AT
FITC-A FITC-A FITC-A FITC-A & xc‘,& &3 X%& %X%&'
6&?’ C?QV' O

#. 5 GIST-T1 £13k 45, P<0. 05;#:55 TAMs+sh-NC+GIST-T1 28}k 4%, P<0. 05
B6 AR N EAGIST-T1 405 T

B, T B g T B8 v B TAM s 8 5 ELA M2 Y = 195 41
MR AL, B 1 I 2R e RS I AE AR LA R Ak T
fiif 25, HARHLE A0 : O TAMs 3 1 7= A A K A
T A R - R AR - 0 A 432 42 a2 ek A
JLHE 5 s @TAMs A 38 3k 43 W4 240 Jfd DAL 0 22 fieb 983 1l 4
Az B GTAMS RE A 7™ A= 22 0 ek fifk 4 L 1 356 5 9 g, DA
1112 5 M 1 (R 22 I ; @TAMSs /i 3 ez d il |
S B JRE S E AT , 2 5 R e ki AR 45
FE IR, N 2R I A% W A AR THP-1 2828 b
PR AN IL-4 B A5 T 5, H CD206 238 KT 7, M2
TR I 240 4 AiE S TR IL-10 . Arg-1 () mRNA 235 7K -
A U B AR SR R i R M2 B TAMs, 285
TAMs £ 855 7% 3 Ab B S, GIST-T1 40 ifg ¥ 5 7% o T+
T, BAU BH: 40 M K in , 40 M 08 1 SR FEAR , i — 20
B TAMs BE % {2 9F GIST-T1 40 iy 4k K, & 5 {2 b Jgd
YEH .

DL TAMs S #8 G0RVR T SRS E 8 5 F Mg ia T
WFE ) — K . 5T TAMs 9 25 38 7] 9Pk | 5 aof
TV TAMS [) M2 R A6 R A 250 o e & e . il
I M1 7Y v 200 477 A A 1 0 AR 356 0% I ] T4 32 {4
R LU, BERF M2 U TAMSs B 45 A% M1 &L, 380
PO G g, DT A0 ] e A A0 4 /N TP RNA
97 FE 5 PE 8 A 7 (ubiquitin-specific protease 7,
USP7) 41 41 300 45 S5 370 2R USP7 B8 30 TAMs [] M2
RUR Ak, 0] M2 v 20 i D R, 388 A e 41 41
CD8" T il {43518, DA 8L 2% Lewis fiti 96 /1N B A% o 98
A KU WntSa G818 38 o1 175 5 M2 Y TAMs fie # 45 B W
TR NS B GE RS AR 28 I TAMs Y WntSa [ 3% 18
DU ] 0 ) G 1) M2 B EG AR I U055 TAMSs 1) 412 Ji 8 )
e, AR AR WoR [ A2 3 shRNA TFAM #%
YL TAMs J& , 40 7 TRAM 235 FE , DA R4S T Rk
TFAM f) TAMs, 354611 2] CD206 2 35 7K ¥ A, M2 114
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L W 20 MR AE JE R T-10, Arg-1 YK E R L H
R, IR TFAM BEA% 81 % TAMSs A, H il Hipa) M2
AIBAL . 53 40, FILH A AIR TFAM () TAMs 2% 7 85 3%
BE4b BE GIST-T1 4015 , GIST-T1 4 i 16 58 7% 4 A,
EdU BHM: 20 M Fis 20, 5 240 M98 T 3388 i, 28 B &A%
TFAM BE % ) /D> TAMs [1] M2 A% £k , DA T 410 il TAMs
£ GIST-T1 A A K VE T . A AF9E s, TFAM 7ER
i VW o vh 23k R I, HL S B T 3l BE S A OG T
TEZE I AR 188 722 1 45 B i vh 338 LR TR 25 H
bR AR 38R T TFAM 7 B 1 Bl v 4 Sk ioge i
JT VAR S VR M B 80 TRAM B 3R 3K B 4k
T IER B4, HTFAM 3k 5 B 0 2 I
RO WU MR E5 5688 2, DL AFoE 4
UL, TFAM A] GETE 5 7 g 19 2 A6 ik Jeé h 4y i o
HEME ., AU B I T TFAM 25 GISTHY
ELARHLUE, e i 43R A R AL TORnE AR

ZE BT, TFAM 54000 TAMs (9 AL , B AIE TFAM

REMS A AIK TAMS H CD206 3k DL Kz M2 74 [ 115 241 Jifd 4
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