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M2 EowiE g i R i) TNFSF13 i ok 5% IRFS
Xk T o B2 24 6 25 e s it 243 114 535 Wi
XUSCHE! SESCH?  BEERE' B F 0 R e

(' AEFERRFEE _WBEERS SN, T4 010010;
PR EAKF S — W E A2 I, A e 230022)

E BB PRI M2 B A MR IR0 I RAE B RL R B A 13 (TNFSF13 ) i i 4% TP R 15 B+ 8 (IRF8) X Jig

JT:98 ( GBM) 4B Bim Jiie (TMZ) T 25 152 . a3k S gl 23k 2¢ 1k (THC) Kl 1E % ik 41 20 F0 GBM 4 41 TNFSF13 (1)

3k ELISA kil MO 74 Wi 20 iU F0 M2 70 B W 20 i S5 1 15 5 55 (CM) o TNFSF13 3535, MO-CM 1 M2-CM ] T35 5% U251

UK (U251/S) 4iffaF U251 Tif 25 (U251/R) 4, TMZ A #A R B A 800 wmol/L ) TMZ, U251/R 4l fid 4324 4~ 41 : con

2 M2 -CM 41 M2 -CM + TMZ 4 M2™5.cM 41 M2™5".CM + TMZ 41 . si-IRF8 4 . si-IRF8 + M2™"™_.CM 4, CCK-8

A I 200 G 3 FE 1155 1Cs, {8, Transwell SZIGAS I AN M7 22 , T =S AN AR AW IH T2, Western blot 451 TRF8 315, 4 #4: BB

FEIREAREH I FDB AR B4 N 40 . U251 + M27NC g U251 + M2 ™3 g 10251 + M2°N + TMZ 4 . U251 + M2 ™5F2 L TMZ 4

ORI 45 2 BT VAR FR AN BT A, SR 2 Ab A 45 20 ek 4 4 TNFSFI3 1 CD206 (13835, &R Sims A4 & MO-CM 4%,

JEL L K M2-CM H TNFSF13 93534 L. 5 MO-CM 414 tb ,M2-CM 4+ U251/S F1 U251/R 4iffd TMZ 1) IC, [EFI 40 (R

ZROH YR FIF (¥ P<0.05), 78 M2 4N AP i 361k TNFSFI3 GEAS {2 1 U251/R i TMZ (1 1Cs {f, S HE 40 M4 28

A MPE T (38 P <0.05) . 3323k TNFSFI3 g #F IRF8 fy 3k, wi{k IRF8 fE18 1 55 1 ik TNFSF13 4 [y U251/R Xf

TMZ Tif 2y, RS B, @ik TNFSFI3 5 TMZ Sl a5 A Ak 3 1 52 10 i Brkogd A < (R AIX TNFSF13 £ CD206 )ik, 4518
M2 E W2 ik J5 Y TNFSFI13 380 3% IRF8 {2 GBM 4iiffl TMZ fif 25 ,

KEETR M2 WA BT B s TNFSF13 5 TREFS 5 B M e ; 1 2

hESES R 739.41
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JEC I A 28 R G0 WL SRR e IR, e 56 TR MY - 8 (interferon regulatory factor 8,

H R 5 B 9B ( glioblastoma, GBM) 5 Jiv A ¢ Joi 984 119
60% ~T0% , &Mk Pt HE J e O JRe SR 28 001 o
ETEIRST T HIRAS 1 — 2 gk 5 585 TS T3 AR 5L
212 R e iz (temozolomide , TMZ) J2: I PR V& J7
GBM [ —Z Ak 724, SRR TR 73 i AE iRy 7 i A
AN RGP AR 2P, R R ) T TMZ /IR 73K
SRS R BRI IR YT 5 R 25 P A
KIS,

g RS IR 7~ IE M4 2 e il B3 13 (tumor necro-
sis factor ligand superfamily member 13, TNFSF13) 1,
Bk APRIL, DUFEA 5~ 7R TNFSF13 76 2 i i
S AR s I B IR M2 R 4 IR 1 A

2024 -07 - 04 2%
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YEFE A XSO, 5, EAE 2500 5
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qq. com

IRF8) & TP 2 I A F M b i) — > 2,
TE PR 98 JE bR S 28 v 3 T SO 46 L, AR
FW] IRFS 376 JI8 B b i e ik AN, BF 9 2
B TNFSF13 BE54) 5 IRFS (HiE . SR1, % T TN-
FSF13 &4 IRF8 % GBM 4l i TMZ [fif 24 1 5% i 475
Tt 205 . T B TER T M2 5 5 A4t >k T
Y TNFSF13 i35 IRFS Xt GBM it TMZ [iif 24 i) 5%
M) o

1 RS

1.1 EFZE## BALB/c BRI A IR MR AEY
B A B A [T IES : SYXK (#5) 2022-0061 ] ;
A GBM 4iijifg & U251 (155 Delf-16402 ) . U87 4 iy

4% 5. TCHul38) . A172 40 Jifg ( 5% 2. TCHul71) .
THP-1 (455 : SCSP-567 ) 4fi JfL 0y [ v [= B2 e L1
L)% ; TMZ (5% %5 . HY-17364 ) | CCK-8 7 & (7%
5. HY-K0301) Iy B 3¢ [ MedChemExpress 7\ ) ;
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Dulbecco Bt B Eagle %35 3% ( Dulbecco’s modified Ea-
gle’s medium, DMEM ) ( $%5-:11965092) Jif 4 ML &
(fetal bovine serum, FBS) (% %5-:12484028) Iy [ 3£
Gibeo /A &l ; TNFSFI3 i 25 ik B . si-TNFSFI3 |
si-IRF8 LKW 7 1) B P T B B ¥ GenePharma
INE] s —$i: TRF8 (152 :ab207418 ) . TNFSFI13 (152,
ab189263 ) ,HRP-IgG 4 (£55; ab6721) , TNFSF13
175 :ab160170) ELISA &5 &3 W H 25 [E Abcam
A7) RIPA L (535 : abPO013B) \BCA 4 ¥
JEEI 7 3R & (525 PO009) | 3 ECL Ak~ & 561k
& (525 . PO018S) iy H | ¥ Beyotime Biotechnolo-
gy ] AT (575 G1062) 1y H b 5t Solar-
bio 2\ F] ; Annexin V-FITC/PL 4 i 78 T Il 328 57 4
185 :40302ES20) Wy B | Yeasen Biotech 2\ ] ;
FEARAL (B145: PR4100 ) Wy H € [ Bio-Rad 23 #] ;5 i
AR (IS Accuri™ C6 Plus) 1 [ 2% [E BD Bio-
sciences /4 ) ; . fU5E (L5 IXT3P2F) g B H A O-
LYMPUS /A5 .
1.2 7%
1.2.1 s RMAE  GBM ZZUR4E [ 2021 4F 1
HA—2022 4 1 ATEN Sl BERL R =28 [ m B2 B
MZIMEMTFARYVIERRY GBM & 3k 21 {1, 354
I% 11 ~62(47. 54 £15.33) %, IE W A2 T % b AT
PG ST A B g L 10 1], FRE AR 13
~66 % EYAERS (46.71 +14.28) %, FfH GBM
BEH LRI H2 R GBM, H AR A #3216
7 T MR IR T S AR T o IS R AR A B
EHZE G2 e, T A 2 SR AN %8 T
B AE R A,
1.2.2 % % 41 2% f¢ 5 % (immunohistochemistry,
THC) Rl PRYSCHE 21 /4 fii 2H 23 DL e IS 22 5l ) 52 5
HS R AR SR AH A D) 4% 22 WS [T 7, £ I
G (S pmol/L) , Z J5 47 # ML THC B4, —
P APL TNFSF13 Fifr CD206 Hifdk , —Hi B it 4
A4 i ( horseradish peroxidase, HRP) #1119 IgG,
PSR SR RAT Gl DUk 2SSk
1.2.3 Az 8 %Al GEPIA ¥4 % (hip://
gepia. cancer-pku. ecn/detail. php ) F F Il il IRF8 7E
GBM (355 S HLAN TNFSF13 363k (A0 26 M o
1.2.4  GBM % it 4 52 o TMZ it 25 2m e, % 89 5% 5
K U251 UBT \A172 2 AR Ui W 45 2R b 17 3
It T RS 200 M A R e A W K N ) 7 TMZ vh
i X TMZ S5 B0 A0 B 20 A J5 B2 58 3, R AR
U251 24t i (s FRESURR A I 2, 3RR 2 U251/S) AR

Yo B B BF 5T Sr TMZ Tt 25 9 U251 44 Jifg
(U251/R) , ¥ U251 40 g 2 &5 T 2 i 4 hn 7] &= 19
TMZ 1, F % 1 800 pmol/L, KEX MY RIS,
FEVE A ML T ARG 7, 21 4t M A= 4 8 1E 5 o
SRRt 24 240 B AR ST T, 7 AR BT TMZ 4 it
7k U251/R,
1.2.5 E % 9 0 & 22 fo £ 4 32 77 3% (conditioned
medium, CM) 388 fifi [ 320 nmol/L 3 J B 12-]
SRR 13-, 1%l ( phorbol 12-myristate 13-acetate |,
PMA) 4b 3 THP-1 4 fifg 6 h LI 35316 MO BIE
Wi A, SR, i 104 (20 ng/ml) 1 IL-13 (20
ng/ml) 40P 72 h, LIRS M2 AR AL E W40 . H MO
L G2 LR M2 5 I 4 6 4 1) P G I 97 ) 355 o Bk s
7724 h IS BG5S & A 10% FBS fy85 573D
1 ABURA, 4 MO-CM A M2-CM,
1.2.6 o4 MO-CM fil M2-CM ffl F 5
U251/S Zi A1 U251/R 4iHfd, MO-CM + TMZ 2 FI
M2-CM + TMZ 2 20 [R] B i A 800 pumol/ L (%) TMZ
AEFH

U251/R 45 i R4, 540 3 x 10° 441 .
con 21 (U251/R 20 A AT A ZL 3L ) (M2 -CM 21
(#EYL vector i) M2-CM AbFH U251/R 4Hfifd 24 h) .
M2 -CM + TMZ 21 (U251/R 4 a5 U vector 1)
M2-CM 4b B, [ i A TMZ)  M2™8-CML 2 (%%
Yt TNFSF13 35 383 2R 19 M2-CM 4 ¥ U251/R 41
Jifg 24 h) M2™™.CM + TMZ 41 (U251/R 4 it 9t &%
Yu TNFSF13 o F ik AR 19 M2-CM L3, [ 55 i A
TMZ) . si-IRF8 4 (U251/R 4 i % Y% si-IRF8) . si-
IRF8 + M2"™™.CM 4 (%59 si-IRFS f) U251/R 4
JfLR 2 Y TNFSF13 3 2 3k 2 K 1) M2-CM Ab#) .
AN e YL i B Lipofectamine 3000 28 1) 4% 44 12X 71
SV B
1.2.7 CCK-8 #mlsmfei& A 1 96 LA H4F 100
pl/ LA ER, B T35 46 T 24 h J5 TRALINA
10 pl CCK-8 VA, H£7E 37 C T H55E 4 h, &K IEE:5E
Ji o R SRE I 450 nm Ab g > FL A TR S FE AL
f#i ] GraphPad Prism {4115 TMZ () 1C,, fH ..
1.2.8 Transwell 84l iiiz & ¥4 41 GBM
2 16 (241 200 /A1) 4570 T 96 fLtkH, 7E 37 C .
5% CO, W¥EFE 48 1595, Transwell &5 |78 o
200 mg/ml Matrigel - HIF H 4%, Z 57 L%
2 x10° 4~ GBM Zi g, N ik & & 10% FBS ()
DMEM 332365 ki), i E 1 d J5 LB AR 78
IF RSN, [ 25 AL SR UL )5 AU N A BT
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1.2.9 AXmeAbnmies = %4 GBM 40
ZJRRHHE L PBS phyE MBSO 5 5 BIE R A E
2T 1 x Binding buffer /7, JFE 0k R 1 x 10°
A/ml, IR F A 5 ul AnnexinV-FITC F1 5
pl PLFEAMEST, SR TSI E 10 min, _EALETM
A 1 x Binding buffe A8 3% BARFR 2 500 ul,ﬁﬁﬁ Ac-
curiC6 Yt 2 4H (S A 45 2 40 M T2

1.2.10 ELISA #n CM P TNFSF13 #93% & Hidi
ELISA {7 &1 B, #50 # 20 CM  TNFSF13 1)
R

1.2.11 Western blot ¥ & & & {#i fj RIPA %4
R SR A T HLAY B BCA 5 58 BUAR 1 ok B2 2
Ja, B 25 pg SR F4T SDS-PAGE B i FL Uk , % 1
HHJFMA—$t (IRF8) 1 7 i 7%, X H fin A HRP
FRICH ZHEE 1 h J517 ECL B35, Image J 3441
HriE K-

1.2.12 BARBAEA  BALB/c HEPEHEL (4 ~6
Jiliiy 18 ~20 g) 320 H, fRIF3= 75 TR A B AR 7 34
B BRI NI R, 45 U251 + 27
ZH U251 + M27™SB g U251 + M2°YC 4+ TMZ 4,
U251 + M2 4 TMZ ¢, HAR AR BN - o 5 e
si-NC 5% si-TNFSF13 1) M2 7 5 g 40 i #0 U251 41
BELAT = 1A ECBR A, TS A0 JE ol 5 x 107 A4~/
ml 2R TR A AL R, 82 0.1 ml, K251
Jei , B R R AR K & 50 mm®, TMZ b FR 41 fifi ] TMZ

(5 mg/kg) RIS, B 5 o 45 8 AR R R
Wi 2R IR 8 KN R A (mm* ) = (K
X F80)/20 H—UIRIT G RIEE 28 K WA RS
it % SR AT WCHE MR AL 41, R EE 4 R

1.3 Zit=41E (i GraphPad Prism 8.0 #1T
BAi st B RR A x £5, Z TP H Z REL
PaGEit o R R 2R 7 22 0 B A ¢ K, P < 0. 05
hERAG R

2 HR

2.1 M2 E%ZARa{Ei# GBM 4pE TMZ fiizh
U251 \U87 \A172 4ifififE &4 TMZ ({55 35 b B 57
48 h @ L WG N TMZ e 5, I8 CCK-8 A il
YIS 7 @R, TMZ % U251 48 Jf 3% 7 40 i) 5 9
., PRI, SRR G 40 A S T 245 40 B Ak L S R AT I 4k
S (E TA)

AT WETE M2 B REZ X GBM 41 i TMZ Tif 24
(U2 . 433 F MO-CM i1 M2-CM £5% U251/S il
U251/R 4, 508 FAS Rl B TMZ 40 FE(0 ~ 1 800
pmol/1.)48 h, CCK-8 #a il 2 g I 3155 1C50 0 &5
%, 5 MO-CM 404 e, M2-CM 4+ TMZ 7E U251/
S U2SI/R 20 M iy IC, (A B % i (P <
0.05,[K 1B), Transwell 245 R F2 0, 5 MO-CM
+ TMZ 414 H , M2-CM + TMZ 214115 285 H & 2
W2 (qusis =4 828, quosy =8.055,P <0.05) (K
10),

U251/S U251/R
A B
o R _ 100 |
X X X
z z z
2 sl -eusi g 50 s OF
= = . S
= - Us7 = ~* MO-CM(ICy,=434.1 pM) = - MO-CM(IC,,=685.6 uM)
8 - Al72 8 -& M2-CM(IC;,=764.7 M) 8 = M2-CM(IC5;=968.5 uM)
O 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 40 80 100 200400 8001 6001 800 0 10 20 40 80 100 2004008001 6001 800 0 10 20 40 80100 200 400 8001 6001 800
TMZ(umol/L) TMZ(umol/L) TMZ(umol/L)
C M0-CM M2-CM MO-CM+TMZ M2-CM+TMZ
MO0-CM [ MO0-CM+TMZ
@ 400 M2-CM M2-CM+TMZ
U251/8 2 Hkok
g
=
f=]
f=1
.2
2
>
U251/R g
o
@)

U251/
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E1 M2 EBEZAE 3 GBM 40 TMZ fiizh
Fig.1 M2 macrophages promoted TMZ resistance in GBM cells

A'; Results of cell viability of each group; B: ICs5, measurement of each group; C: Number of cell invasion in each group x400; " * * P <0. 001 vs

MO-CM group ; ** P <0. 001 vs MO-CM + TMZ group.
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2.2 TNFSF13 7k F 7 GBM ZA 43 %0 M2 E I 40 i
HigsE iy 75T TNFSF13 7E GBM o (1) 3R 5K FF
S ZFEE R FH THC A GBM 41 23 0 %6k B8 41 fin 21
Z1rp TNFSF13 363k, 453 @R, TNFSF13 £ GBM
HA Ry R A W T OE R 2 (K 2A),
ELISA ¥l MO-CM Fi1 M2-CM 1 TNFSF13 [ B .
5K, 5 MO-CM £ AH e, M2-CM H TNFSF13
W FE (1 =9. 584 ,P <0.05, & 2B) .

2.3 M2 B4 A4y i) TNFSF13 18358 GBM 4
Bs TMZ Mi{245 g 7 #F5% TNFSF13 %F GBM 4 fitg X:f
TMZ Tt 25 500 , 1% 7565 vector \ TNFSF13 3 % ik
Tk e B OM2 O W 4 L b, of M27-CM

A Control brain GBM

M2™ECM 5 U251/R g dEss 5%, e e S mb b fifi
FAANTA M BE TMZ (0 ~ 1 800 wmol/L) &b Ff U251/R
Y], CCK-8 Rl 4 pfa i o 1158 1C, fh. 45R 1
7R, TMZ A M2"™SM.CM b3 % U251/R 40 i v 11
ICo,fE (1 414 pmol/L) f 2 5 F M2 -CM 4b FH {14
U251/R 41 it (1Cy, {8 : 903. 8 wmol/L) (P < 0.05)
(KEI3A), ffif] TMZ(1 200 wmol/L) 4b B E Wi 4 it
CM L3354 U251/R 4iJifi, Transwell A7 = 41 fif
ARG 45 R R, 5 M2 -CM + TMZ 41 A b,
M2™ECM + TMZ 41 41 il 1= 78 8 3% 38 i (g =
14.63,P <0.05) (& 3B) , 4 ffd i - B 2. sk 2> (g =
5.528,P <0.05,/43C) .

B 15,
= ek
g
= 10| T
=
it
23
&
Z 5F
= o

0

MO-CM M2-CM

B2 TNFSF13 7 GBM AL M2 BRI R RIE x400
Fig.2 TNFSF13 was highly expressed in GBM tissues and M2 macrophages x400
A Expression of TNFSF13 in GBM and control brain; B: Results of TNFSF13 expression in MO-CM and M2-CM;

*** P <0.001 vs MO-CM group.

A B
100} a b
S 400
;\; 2 sesksk
= £ 300
E =
g S0F c d g 200 »
g - M2“"-CM(IC,;=903.8 umol/L) £ 1oo
= M2 oM@, =1 414 pmol/L) =
1 1 1 1 1 1 1 1 1 1 1 @] a b C d
0 10 20 40 80 100 200 400 8001 6001 800
TMZ(umol/L)
C 5 a s b 5 c 5 d
107 o5 3.34% 107 a6 4.58% 10 031 120 10 043% 132 15
10* 10° 10' 10* S ok
10° 10’ 10’ 10’ £10
10 10 =10 =10 Z
1 1 1 1 25 #
10 10 10 10 & ok
0 92.28% 4.01% 0 87.25% 7.71% 0 97309 1.12% 1 00 97.32% 2.91% <%
10° 10" 10 10" 10" 10° 10" 10 10° 10 10° 10° 10" 10' 10° 107 10° 10°  10° 10" 107 10° 10" 10° =% % ¢ 4
FITC FITC FITC FITC

B3 M2 EM4AES A TNFSFI13 138 GBM 41f TMZ fit25
Fig.3 TNFSF13 secreted by M2 macrophages enhanced TMZ resistance in GBM cells

A 1ICy, determination results of cells in each group; B: Number of cell invasion in each group x400;C: Results of cell apoptosis rate measurement

in each group;a: M2'*“-CM group; b: M2*“"-CM + TMZ group; c: M2™S™_CM group; d: M2™F3.CM + TMZ group; * P <0.05,** * P <
0.001 »s M2 -CM group;*P <0.05,™P <0.01 vs M2**“*-CM + TMZ group.
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2.4 M2 EWE4RE 45 i TNFSF13 Eiff IRFS By
RIE T WG M2 E WA L5 W6 1% TNFSF13 7§
GBM H/EHIRIHLHI . GEPIA %4l P2 43 #r ik 7R TRF8
£ GBM rh3kik Bl (|8 4A) . BLAh GEPIA %4 /%
T TNFSF13 il IRF8 52 1E 4% (& 4B) . Western
blot #;{] IRF8 fj22ik, Z5R E/R, 5 M2 -CM 4]
FHEE, 75 M2 E A0 i i ek TNFSF13 &g 3% [
IRF8 [ 33k (1 =4. 340, P <0.05) (& 4C) .

FSF13 7£ GBM i+ SHREIEA b 7 %k TN-
FSF13 75 GBM Hr iy /E ML . iz 55 si-NC Fl
si-IRF8 %% YL 3 U251/R 40 e, 3 ¢35 TNFSF13 [
M2 E A CM AP FR A, 45 R BR, 5 con
HAHEL, A IRF8 ] 41 L 3% 77 (¢ = 6.599) FlfZ
#(q=4.106) R4 YT (¢ =7.822) . 5 TN-
FSF13 ZAH L, mifI% IRFS H 6 40 S 71 (¢ =8. 837)
FR7E(q=18.28) MRS 4II I 1= (¢ = 10. 14) (3

2.5 FEufK IRFS 558 M2 EIRAE 4 ibay TN- P <0.05), WES,
A B C a b
6l ® 6
P value=7.2e-17 IRF8
c R=0.59
§ st s
2 z GAPDH
& 2
& 4l 24T
o © = 2.0r
2 zZ 3t -2 d
;g 3L T:: % 1.5F
< < 2 5
zZ 2r Z g 1.0F
E : g
EE 1k OEE r a 0.5F
s s 1 1 1 1 1 1 %
o
ok 2 3 4 5 6 7 -0
L TNFSF13 mRNA relative expression a b
GBM  normal
tissue

El4 M2 EMZMALS K TNFSF13 Lif IRFS %Rk
Fig.4 The TNFSF13 secreted by M2 macrophages upregulated IRF8 expression
A: GEPIA database showed high expression of IRF8 in GBM; B: GEPIA database predicted positive mRNA correlation of TNFSF13 and IRF8 in

GBM; C: protein expression of IRF8 in cells of each group;a;M2**“"-CM group;b; M2™F3_CM group; * P <0.05 vs normal tissue;* P <0.01 vs

M2 _CM group.

A B a b
=
250 5 400
= fxx 2 *kk
< 200 £
z e 300
= 150 #
c c d g 200 i
£ 100 . Ei
0 a b ¢ d 3 0 a b ¢ d
C b d
5 a 5 5 c 5
] 0 0.47% 4.13¢ 1 0 0.44% 0.92% l 0 1.38% 10.54% 10 0.99% 5.89%
10* 10° 10* 10° S
O
_10° _ 10’ _ 10’ _ 10’ g
~ ~ ~ ) @
10 107 10 10 2
1 1 1 1 =
10 10 10 10 %
1 00 go.(.m’/n ] . . 4 470% . 00 «())7 04% I . . 1 Zrm . 1 00 (7)7 33% I , . m.754“,~n . 1 00 x(‘:vsa'm, ] , . 7 1;% .
100 100 10" 10" 10" 10 100 100 10" 10" 10" 10 100 10 10" 10" 10 10 100 10 10" 10" 10" 10
FITC FITC FITC FITC

&5

B{R IRFS 555 M2 ERRZAAE S i B9 TNFSF13 72 GBM F1 Nt SHY R = E R

Fig.5 Knockdown of IRF8 attenuates the pro-oncogenic effects of TNFSF13 secreted by M2 macrophages in GBM

A; Results of cell viability in each group; B: Number of cell invasion in each group x400;C: Results of apoptosis rate in each group;a:con group;

b:si-IRF8 group;c: M2™SF3_CM group;d:si-IRF8 + M2™SF3_CM group; * P <0.05,** P <0.01,* * * P <0.001 vs con group;™ P <0.01,"p <

0. 001 vs M2™SFB_CM group.
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2.6 7 M2 EREZHAE A EL(R TNFSF13 HD %) fhigg e
ERFEEI TMZ BSIRE W U251 S
M2 ml M2 TN E A o b g S RS R A TR
i TMZ 3697, SEin B B DL 6A, SCi 25 2L i
R, 45 U251 + M2 Y AH Fb 78 M2 5 I 40 i P A
TNFSF13 2 i ] TMZ {697 i 2 30 1 g 1) A=
5 U251 + M2°N° + TMZ ZHAH L, U251 + M2 VS0
TMZ 21 S PP RS AR IR 2 B0 10 I 3 i) 2R 4 ofi) (18] 6B-
6D), THC 4t £ TNFSF13 F1 CD206 i 3 ik,
g R, 5 U251 + M2%YC 41 A Hb, U251 +
M2 NS g0 5 U251 + M29NC + TMZ 4] TNFSF13 I
CD206 R T, 5 U251 + M2 + TMZ 41 4H
I, U251 + M2¥™5 L TMZ 44 TNFSF13 #1 CD206
IR NI (K 6E) .

i#

15
PG AE R RN, M2 B g 4 L RE A% 1 5% GBM
Xt TMZ {254, F— B 58 B, TNFSF13
7E GBM ZH ZUHI M2 [ WA v i 4235 , 3 %3k TN-
FSF13 AMUE#E T GBM Z0fEiE 1 ffz 28, 8 LiE T
IRF8 [RiE . P, VR HEWT M2 E RE4H /e GBM
AR R AR AR 25 vh A T BRI, 1 TN-
FSF13 J&— N OCHE A 57 K, AT RE A GBM JR Y7 42
BB I R B At
i SCHR HRE , R R BT BE A% R R GBM 4
Ff S 2 1) S PR O 75 3 A0 R AR 2 T 25, GBM 11y
i 43 ¥F 5% ( tumor microenvironment, TME ) Hy it J84
200 B A e 200 e R, /T T 24 R A Ok T )

TMZ intraperitoneal

injection
A
U251+M2-si-TNFSF13
| week 28d Tumor mass and volume
were measured, and
tissues were collected
for IHC detection
B C D
a __1000F -e-2a
"‘ b
g - 1.0+
é -+C —
b ] -d * ) x *
< 0 # £ s
> ST 4
c # 5
£ 5
d [_':’ O 1 1 1 1 1 F 0
0 7 14 21 28 a b c d
Time(d)
E a b c d
TNFSF13
CD206

&6

7£ M2 EmE4RRa sh AR TNFSF13 #) five iy & K FH18 58 3t TMZ BB i

Fig.6 Knockdown of TNFSF13 in M2 macrophages inhibited tumor growth and enhanced sensitivity to TMZ

A: Schematic diagram of the experiment; B: Tumor diagram of each group; C: Volume of each group; D: Tumor mass of each group; E: Measure-

ment of TNFSF13 and CD206 expression by THC staining x400;a: U251 + M25™C group;b: U251 + M25-™SF13 group ¢ U251 + M25Y¢ 4+ TMZ group;

d; U251 + M2 ™S TMZ group; * P <0. 05 vs U251 + M25NC group;# P <0. 05 vs U251 + M25N¢ 4+ TMZ group.
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M2 macrophage-derived TNFSF13 affects temozolomide resistance

in glioblastoma cells by activating IRF8
Liu Wenhui', Hong Wenming’, Chen Jiaxing' , Sa Rina', Liu Juan', Zhang Xiaoli'
('Dept of Pharmacy, The Second Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010010
*Dept of Neurosurgery, The First Affiliated Hospital of Anhui Medical University , Hefei 230022)

Abstract
(TNFSF13) derived from M2 macrophages on temozolomide ( TMZ) resistance via regulating interferon regulatory
factor 8 (IRF8) in glioblastoma (GBM) cells. Methods
pression of TNFSF13 in normal brain tissues and GBM tissues. ELISA was used to measure the expression of TN-
FSF13 in the conditioned media (CM) of MO-type macrophages and M2-type macrophages. M0O-CM and M2-CM
were used to culture U251 sensitive (U251/S) and resistant (U251/R) cells. The TMZ treatment group was also
treated with 800 wmol/L. TMZ. The U251/R cells were divided into the following groups: con group, M2"“""-CM
group, M2 -CM + TMZ group, M2"™""_-CM group, M2™""°.CM + TMZ group, si-IRF8 group, and si-IRF8 +

M2 "™ _CM group. CCK-8 assay was used to detect cell viability and calculate the IC,, value. Transwell assay was

Objective  To investigate the impact of tumor necrosis factor ligand superfamily member 13

Immunohistochemistry (IHC) was used to detect the ex-

used to detect cell invasion. Flow cylometry was used to detect apoptosis. Western blot was used to detect the ex-
pression of IRF8. Nude mouse xenograft models were constructed and the nude mice were divided into the following
groups: U251 +M2°™ group, U251 + M2""™" group, U251 + M2 + TMZ group, U251 + M2 4 TMZ
group. The tumor volume and mass of each group were measured, and IHC was used to detect the expression of TN-
FSF13 and CD206 in tumor tissues of each group. Results Compared with adjacent tissues and MO-CM, the ex-
pression of TNFSF13 was up-regulated in cancer tissues and M2-CM. Compared with the MO-CM group, the 1Cy,
value of TMZ and the number of cell invasions in U251/S and U251/R cells in the M2-CM group significantly in-
creased (all P <0.05). Overexpression of TNFSFI13 in M2 macrophages could promote the ICy, value of TMZ in
U251/R cells, promote cell invasion, and inhibit cell apoptosis (all P <0.05). Overexpression of TNFSF13 pro-
moted the expression of IRF8, and knocking down IRF8 could attenuate the TMZ resistance of U251/R mediated by
overexpression of TNFSF13. In vivo studies showed that knocking down TNFSF13 alone or combined with TMZ
treatment significantly inhibited tumor growth and reduced the expression of TNFSF13 and CD206. Conclusion
TNFSF13 derived from M2 macrophages promotes TMZ resistance in GBM cells by activating IRFS.

Key words M2 macrophages; glioblastoma; TNFSF13; IRF8; temozolomide; drug resistance
Fund program National Natural Science Foundation of China ( No.82003795)

Corresponding author Zhang Xiaoli, E-mail :824806279@ qq. com



