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[Abstract]
characteristics and the presence of glioma stem cells (GSCs). High-mobility group box 1 (HMGBI1) can

Glioma is often recurred after standard treatment due to its complex biological

regulate the malignant progression of glioma through a variety of ways as an oncogene. This article reviews
the relationship between HMGBI gene and the prognosis of glioma patients, tumor pathological grading,
GSCs, and the ways including non coding RNA pathway, autophagy pathway, tumor microenvironment, etc.,
in which HM GBI gene regulates glioma, so as to provide the reference for the treatment of glioma.
[Key words] Glioma; HMGB1 protein; RNA, untranslated; Autophagy; Tumor
microenvironment; Review

This study was supported by Ningxia Hui Autonomous Region Natural Science Foundation (No.
2021AACO03313), The Sixth Batch of Young Scientists and Technological Talents Promotion Project in
Ningxia Hui Autonomous Region in 2021, Scientific Research Foundation of Ningxia Medical University
(No. XM2020087), and Pre-experiment Project of National Natural Science Foundation of People’s Hospital
of Ningxia Hui Autonomous Region (No. 2021GZRYSYO017).

Conflicts of interest: none declared

B2 TS 968 S i S i DL L i B B D R A i

9
poui

doi: 10.3969/j.issn.1672-6731.2024.05.014
FGWH TR AR K A RR R H (BH 07

T AR OHOTT A0 S AT B A R IR T R
AT AN T sl S O, T B A B JSUR  f 1)
S A L G AR BRI B A 0 1 B A G R

How

y NI

2021AAC03313) ;2021 4F 55 /5 Hib 7 B 71 [ 36 X 75 4R BHB A A $62%
TR TEER KRS RESEFHIE (5 H RS
XM2020087) ; 7 5 [l & H I8 XN R P B [ 58 H 98 B2 Bk 4 1 52 46
I H (0 H 45 :2021GZRYSY017)

P B - 730030 22 M R A 5% I IR B2 2 B [ F 25 R (IAE T
H I AR KON R BS B R 2 AR BB B0 FD - 750001) ] 5750001 4
N, 7 B B KON R B iR B GBI BRD L i g SRR
730030 %MK 256 B B ol e AN EE (g 0 E SC) 5730030 2401
NS ARSNGB

SEIRAE#  1 T3C, Email : panyawen666@sohu.com

PR R B A A2 28 T 24 SR T AL (GSCs) I
Fm A A AN L 38 5 R SR B8 (TME) v il R 1) £
AL 3 AN i) 26 0 0 6 L 38 A% 2 I 52 3% D) AH 56, 4
R M DNA B LAk e (o 57 945 T
JE IR IR 9T B A . R R R 1 1(HMGB1)
S AR SF B Y (LRSS S E L, AT DNA £
BRAEER, I —F I E A, 25 0 40 i 46
13, #E R AE I A B S e M 1 & AR R R h &
PEEEAEH " AR R BN, HMGBI SE P 7E



. 392 - Hh BRI PR 2 2024 4F 5 H A 24 55 5

Chin J Contemp Neurol Neurosurg, May 2024, Vol. 24, No. 5

FRROSIREE

T S -
.
F\ 5
s /
=

0

HMGBI, BB R IEHE 1
Bl 1 HMGBI P 2 5 R A A 247 D 7 A

Figure 1 HMGBI regulates the malignant biological behavior of glioma cells through multiple molecular mechanisms.

22 0 IR 20 B A R PR DG EE Y e X
T3 48 2 55 8 4 2 0900 S P A 0 24 A7 Dy Btk e (T
1) "7 AR SO LR R HMGBT JE PR 7 I I 96 2% e ot
Jee AR T, LR B iR R S %

— HMGB1 3N 5 I 598 il s

HMGB1 JE R 32 35 A8 Ak 5 1 02 Bk 40 B 8 58 3% A6
T MG 5 A ¢ o Kluckova 25 K6 I e 5 £ 41
o % B Il 7 HMGBI1., CDI14TREM - 17 fll
CD14'TREM - 2" 41 fig /K *F- , Cox Il H & 7= ,
CD14"TREM-2"4fi il Lt f5i] 8 vy | B35 26 A 58k s, i
% HMGBI1 /K 3F 5 CD14"TREM - 1" 4 fifd Lt 1) D) Bz
TREM-1/TREM-2 LU {6 2 FAH G . 7 W& AF % L
G314 87 181 e I R KR A R IS R A AR 5 20 151 75 P D
JE A S I 240 UhR AR HMGB1 & H: 32 44K Toll B 32 14 4
(TLR4) #5721k, & LK B9 An A~ HMGB1 #l TLR4
BH P 2 35 F6 1 1w 1 9 9 8K il 41 41, 5 HMGB1 /K
-5 TLR4 7K 7 52 0E AH 56, 3% Y i i 93 28031) 1 34
T AR A A S 0T i P e i) D 1 o i 44
UG 2 o FFAE PO Meta 43T IR AR 1 1R Ah
Wo JA/D o S VR I 5 R T 4 4 HMGB T AN
TLR4 3R ik &, H 3R A KB | 8 U0 O &
R DRI v TS R 25 . AR, HMG B 5 i J5T 983 A8
A U 8 AH G M I R A B 509 s 112 T 2R A T
— LIk,

. HMGBI1 3R 5 B i AT

ANJEA: T P HMGB 1 5 PRI RT DL 428 e o g 3 1k
HEJE B A A R B R B P 4 A R R
(TCGA) &4l & h 319 Bl FEAS 1) HM GBI 3 I 7 55
Wi AT 22 5 R 3K A5y BT, KB HMGBT mRNA
FE R 41 20 rh i Rk 1A, ELRE O 4 2% (WHO
G320 W BE I T O 5 A TS 20U O DTER

HMGB 1 HE PR JI J5 B 240 At 983 200 i 2% 34 4 A i 22 g
J17F B X B e fe 1) S Ry O AU . B AR R A Y
¥ HMGBI JE K /T4 RNA (siRNA) 50 kE 75 I8 5t {4
AT T Y U373 R UST i e 4l i, v F S I
P 200 I L B SR 8D B8 HMGB T IR 338 T I 5
200 160 ] A0 i A S S B S5 SO ST R A L 1 A R 2%
SZENAN ] o Zhang 5 2058 1B PR /DN BUR R R U
BETRY, TC 16 i I A A ART BB AL, e B /DN B GL261 I it
oA 240 T A A R BRI S B AR LR O e ok
U U A R 7 ) 2 AR (RAGE) B L E {4
HMGB 1 3R 3k DL KA 0 i e S5 520, A1 328 Jsg I Jg
A Ko R T AR BRI S 56 0k F RAGE 1
il 7 FPS-ZM 1 -F 7 LN229 Jie 5 8 40 0., & B fif o 40
il HMGB1 2 35 32 21| B 5 40 il | B0URg 1 32 B 0 a2
Li 25 0% 1 20\ HMGB 1 T 99 Jie 5t B 200 i 982 400 ity
ZOAE AR, & P HMGB1 A 38 i 0 5 2 ok 1t
it -38 (GSK3B)/Snail {5 5 % 7 3 f £ 1 4 g 1 5z []
J A (EMT) , 5 o5 2 e PR G M ik e A R,
I3 3 3T TLR4/P38/4% A E2 #H 5¢ K - 2 (Nrf2)
155 7 T3 % 3 P62 25 1 1Y i R 3k, p62 KL A AR
WU 4 il HMGB1 % 5 1 b Bz 8] B Ak . 2= 1134
S OUR A B 1 T BT ) 4- SN E | DY 2 e
ATP SR SR 2 1~ 3 38 BH I 790 4% 571 4% JIK 1 78 U87 Al
U251 ¢ J50 988 40 A, & B0 I e 4 i e 4% 1R 28 3 32 3|
M, B HMGBT /K P BRAK . 2% 30 45 204 2 5 T
Jo8 R SRS TR - R AT R S F 5 3 A JRR e A1 U B
R AR P T3 B TRAIL () 3k, K SRR A i A R
AR 20 L HMGB 1 RS TS I, A AT 3 & B, BIHRE 38
T 114 18 S50 88 40 B 375 & 1 W 400 L B i HMG B L, I3 3t
TLR4 5l 350 2B 28 4R 48 ML (DC) B 258 1o 2 ik 98 4t
Ji B B — € 9 3 IR AR T 98 HMGB1 335 7T %



e[ B 28 2 7 2024 4 5 T 4 24 4545 5 1)

Chin J Contemp Neurol Neurosurg, May 2024, Vol. 24, No. 5 . 393 -

KA IR G i SRy il R B S A . ROBAE K
S W2 E LCEGR ) A Sy Ji58 ot B 200 jd 98 T J 1) 26 )
bri W, 5 HMGB W [ 4F F AT LA o o b 750 00 i
J& , O A E A S HMGB1 36 35 DL AR 3k i 98 21 e 1=
78 P TR ¥R T MR A0 I (TINs) 72 AR B v Rz
2 B L A0 175 418 X (NETs ) 38 3 35 15 HMGB1/RAGE/
YA K -8 (1L-8) {5 5 % T 38 % LA A 3 152 5 98 41 i
55 96 O 85 1] 9 15 5 A S, B 1) 410 NETs A= B¢
gy, 1L-8 3 W6 7T R J2 B 1b 15 55 88 a0 8 1) A skl 42 s
HMGB1 75 A] 3 i FH BE 46 T 1 SASH T BE A 1y 3k, [
IRRE G 2% B8 /KT, AT 41 4] Mg [ 98 4 ik 266 B, i ik
MAIER

= \HMGB1 5 [X 5 I 5988 1 241 Jfd

GSCs W T # fFetEnl R B BB T AE 5 &
&Y B R EE T, HMGB1 7E GSCs %35 F il I
B HMGBI R S5 GSCs br i ¥ 8 F H 38 5
fiE 7706 55 ; WL AL, HMGBT 3 A i B 38 7T 30 RAGE
MR 1 20 B A 5 08 19 SRS 1/2(ERK1/2) 5 5 %
T NS ] GSCs 20 A 8 B Bl A Y GSCs Bk
Shy 2 JEE T 96 ke A R A T 245 ) S R 2 — | B
L e v] DL #E GSCs A B, [F] B HMGBI1 i i
TLR2/NEAT1/Wnt {5 5 % 5 i@ % {2 GSCs £ W,
HMGB1 235 T I B 5 S i i GSCs AR B A2 BR 7'
Zhang 55 7 H 4 BT YT TR GSCs A S5 98 4N i
T2 LA N y-H2AX PHPE A A 32, 25 R B, 4 6 Gy ik
I7J5 GSCs AP A R 4T /) BUERRE J7 , i3 40 i 07 T~ % A
y-H2AX BH 1 48 i A 24K, 1l PCAT17E GSCs 138
KK TH S, R AR PCATT JE PR 7] $141) GSCs K , Ain
P97 4 R TR0 DNA 52 47 5 B b, TTER PCATT 3
Kb a] 38 i /N RNA-129-5p(miRNA-129-5p) |
A HMGB T 0 i b 938 20 i 34 5 . Zang % 3 5 AR
I FE IR A 172 R TOSG e i 983 4 it A A S AR e I 78
B, A5 R R, e B SRR G T A M A AR K
S TH iR A R e iR Bk Y R CE BT RE D 2 R
o3 AT T B 5 5 R T IR L 1 IR K T o g i
B B A S ) S P RS IR T BT ) 5 MR 7 A
%5 TLRO KL A 463k M2 i GSCs A= i, TLRY A
F35 T PR W GSCs L ER AR 1 T B 5 B AN, BEHE 5 1k
K ¥ 88 (MyD88) | B {5 & % 7 5 ¥ 5t s N 7 3
(STAT3) . #§ M2 1k STAT3 #1 K & 9F % 5 RNA
(IncRNA)NEAT1 7 9 #2155 3 19 GSCs th 7R K3k I
W, W R MYDSS K& K B4 ] STAT3 \NEATI % A /]
DL 55 MR 77175 5 19 GSCs T 21 I A

P4 HMGBI FE A 5 ¢ B9 AF 4 % RN A

Ak % i RNA (neRNA) S A 2 5 8 5 4 1% 1Y)
RNA, 3= % DLy B DA s 4 9 56 X 7 2078 5% 5% (RNA
T B SR UL A% 8 e R B S 84 R U R K
SRS TR . BT TR S 5T
B J7 1 B A IncRNA., miRNA Fl ¥f )k RNA
(circRNA) , H: v IncRNA 5 6 % & (> 80%) , &%
miRNA HAT 8 K A28 ¢, H 3 22 8] A7 A XL ) 3
FEDLH 5 cireRNA & LR ST , RIS XA HLF 7
P b Jg o3 AR P |, 38 R 2806 2 Ak miRNA 18 7 &
PR 2 Sy R 1 A

1K AEH S RNA  IncRNA 5% £ 3k 5 K R
JE KR BEYIME . ChenZE R, LINCO0665
J 7R B B v e ak b, R A ARk S5 b B
2 \WHO P B4 9% MR 5 5 Ak 8 J 7K i 52 TE AH
5,38 3 W B miRNA-129-5p [a] 32 71 % HMGBI1 Y &
iKUK P AR HE R I R E R . Wa Y R
LINC00662 % [H 7] H # 5 miRNA-107 & X AH B AF
FH LT HMGBI 5: 5 X J2&: miRNA-107 3 PR B E H 1
B A3 5 LINCO0662 K5 X 75 Jist Jou 8 v ik 2 38 5 W 0 %
I JOE RN I TS5 AH G , UTER LINC00662 3 K ] 11 il
JiE T 9Rg A I 1 B AR 58 R LA R B 9 i A K
HMGBI 3 M i 2 3k (8 miRNA-107 %5 A i) 7T LA
5 @ IG LINC00662 3 R Jir 51 /e 1) i 5 97 A K 1]
il o Tian ZF 75 U251 H1 LN229 5 5097 20 M v f i
St Ik HMGBI FE A, 2R 396 % 5% - 3R & Tl 4 S g
(RT-PCR) I IncRNA 5 F i ¥ & B, LINC00320 %
54k > 10 f% 4278 LINC00320 52 HMGB1 f ¥4 5 41
A% 5 5L (8 LINC00320 TE A4 P4 A1 X5 A 41 31 Jie Jo 97 24
L 3 B BT R B R A1 2 LINC00320 3% 3K 18 42
ARG AR . Zhang 25 % B, IncRNA TP73-AS1
( SCFR TP73-AS1) 7R 8 50 988 Ko o 4l it 5= vh s S 14 5%
i5 B, T miRNA-142 K38 T 8 H 5 W5 A R AH
K, M AT A 3 3 AR SR 5T E 5 HMGB1/RAGE {5 5 #%
S PR 2 5 TPT73-AS1/miRNA- 142 X Ji5¢ 5 83 21 ifg 3%
B A2 2R AR X — L B P TP73-AS1 5 HMGB1 38
G miRNA-142 25 507 55, B TP73-AS 13 i i 4 1k
miRNA-142 | HMGB1 [ %35 , DT A #F i 5 9
2 it P 14 5 RN 4R 28 o

2.7/NRNA  Zheng 5% "R HI RT-PCR 2 X} )&
Jo B 240 95 R S5 A 2 AT AR I R B i gge 2 41
miRNA-339-5p &35 Ik T 55 41 21, 1 9 55 41 41
PTP4A1 3Rk BT 5 AN 3% U251 i U8 4 i, Ak



. 394 - Hh BRI PR 2 2024 4F 5 H A 24 55 5

Chin J Contemp Neurol Neurosurg, May 2024, Vol. 24, No. 5

JEPE T miRNA-339-5p 3%k, [ & 4 ifg PTP4A1 I
HMGB1 AR, il %8 A 45 44 9 L, $2 75 miRNA-339-5p
A 3 5 40 ] PTP4A1/HMGBI {5 5 %% 5 38 % LA #1
U251 4i i 1 1 45 A G 78 {2 28 . Cheng 55 1A
9, miRNA-505-3p fI 7% ik 55 Ji ot B 240 i 08 58 3% )5
AN B DG, gk 2 3 D) AT 0 R S5 URE 4 e 3 AR G RS
R 22 R SMBFSEAE S, HMGB1 /& miRNA-505-3p [
TR A S5 o T A 5 ) B HMGB 1R R [ 3l B
(PKB) ABH 1k Jie 5% BE 40 ff 988 3F o Li %5 i 4
miRNA-10b 7E i Jit 88 20 211 U8T . U251 4t Jifd rh 4% 5=
PEFE Ik b, % Y miRNA-10b-5p 410 i 57 7T {8 20 Jfd &)
IR AL e T RR 28 PE T % L 5% U miRNA-10b-5p #2148
Py ) 2 A SRR RS 4 4R ZR AH € BR (H HMGBI
RhoC 13 5 42 )& 2 (A 2(MMP-2) K F- T o (4R Ak
fF 98 45 B W5, miRNA -218-5p i 37 5 HMGBI
mRNA 37 JF 8 % X (3'UTR) i 7 & 45 & F
HMGB 1 75 Ji¢ 50 96 2 B v i) 2 3k, DA 400 141 J5¢ J5i 988 4
My s R MER  IFERILE T, S
7R, miRNA-218-5p i &3 T i HMGB1 3% ik # il #
LB 9 2 K miRNA - 142 -3p il 5 5 HMGBI
3'UTR 254 301 Wnt/B-catenin 15 5 1% 558 J& )¢ 4 43
F, B0 Caspase-3, DT 900 il J2 J5i 968 40 HeL 384 5, I 175
SHET™, Gu% &P, miRNA-218 7£ U251 Al
U7 Ji J5z 98 4 i v 2655 T 94, 1T HMGB1 K35 Bl 5
BE Y miRNA-218 #1481 9 AT LA 8 35 P& I Fifr 98 40 it 7%
PE AR P58 B, 2 25 40 8 1, s /D 4 L 28 R AT
%, IF 6 40 i BV AE GO/G1 3] s miRNA-218 7] K 4
HMGB1.RAGE 4l ffl Ji] 9] 25 111 D1 il MMP-9 K3k,
I+ 14 Caspase-9 FEIR UL HMGB 1 15 R 5 I 983 40 iy
RAGE . 4fi Jfd J& 1 & 19 D1 Fl MMP-9 /K F- JF & , 1fif
Caspase-9 7K F T [ ; HMGB1 Hl miRNA -218 # [a] i
2 A B BE 0T 9 AR R A ) W s (B 40 M 0 T 8
Jn, T HMGB1 Fl miRNA-218 e [a] 41 i if F 3 75
T4 5, HMGB1 i 2 3K 1 miRNA -218 111 8] 5} fis 983 20
W42 22 PEE SR . Yang % VR B, miRNA-129-2 7E i
Jo R v e Tk T A G A 5E ) e 40 ) HMGB T
S HEAM bR AR AR

3R RNA  cireRNA 7 B 5983 45058 1) F 52 %5
> ABHINFEA T ZH . Tao % "R JH RT-PCR %K
I 15 J5 988 cireFANCL , miRNA-337-3p Fl HMGB1 fY
Fk AL, 45 R R cireFANCL 7E 68 5 78 28 4 R 40
b 2 T, B U R O DG, R LRk ]
P01 P 96 40 e 344 B L o7 5 A0 0 ) B0 LU L0 2 40 it

P T, BT R BT AR K IRl B cire FANCL i 7]
YA miRNA-337-3p A9 1 45 X H 0k 47 98 £, HMGB1
M J& miRNA-337-3p B 1E HIHE 51, B cire FANCL 3 5o
W4 miRNA-337-3p/HMGB1 {5 5 5 5 38 2% 12 #F i
JoT R M T

4. HMGBI1 KX 5 [ o Jeg i il B W Wk 2 4
Jif 5 T 240 6 J5T P 5 1 A9 B RS S I R I A
Wk 2 45 43, DA T80 % 2% bR R R B R S 1Y
KHESEFE . Lei 55 UOUR FIBK B TR IR ST U251 iR
JOT IR 240 e B TS S AR T, 1 Gy BRES 24 /i)
Jo [ S S B T S A R] R R R R
HMGB 1 JUJ LA B 8] 0 551 8 401 14 5 =R Tl 22 A b
P27 R 4 M A HMGB1 7K -, DT 7E — 5 T
LR A B Rz BT AT R A L R 41 i
JE ) HMGB 1 E 57 F P B W 8l 48 R0 1A, 5 Beclinl 5§
P53 454, N R M 2 14 Sigmal -R 7l % HMGB1 %
ik, 5 4ORRSE A HMGBL i 4ok i 8 K, S 5
“CERZRORARTE 2R R A DNA (miDNA ) #6 38 Fil &
LA R TR R T A T P TR TR Al
MR A B R & AE R 2 AR &SN A
Wt % P, 18 W T B B 20 PR ) e v AR
P YAP ZE B BUR o #5 , JF 5 HMGBL K-
HIEM K, R ANIFGE Bos , YAP i 26 55 AT 48 5 3L ik
A S 2 F U251 F1 UST g 0% 41 i /9 B W, LA
v BEL BT [ W R TE BR YAP B 6 IR A K AR, R
HMGB1 #3525 AT 74 42 Y AP X [ W e e A= K B
fEUEFEH , $278 YAP i i 3 3% HMGB1 /v 3 (19 B W
DA E i S5 ga 0t R L 4 YAP/HMGB {5 5 /% 538
5 2 OB 40 IR T AT IR YT R A

5.HMGB1 KX 55 W B9 O R 45 T Joit 78 24 i
(1) 388 TR S e 8 PR B8 AR S R W) W M B A% 3
K EBHARFETEE o Ah A —FR IR [ 40 I
S 240 B R] 38 TR %) 2 A A0 5% 16, A [R] 286 Y A il A% A
MR I AN IR AT 5 BAL Y Ma %5 R,
IR 5 40 L A AR HM GBI 363k 8 v T C6 i i 8
20 ML A0 A A, FL DA B T 5 S5 4 B i A A1 0 1 T
ThE C6 il Jis SASH1 K-, 1 H HMGBI #E /S 1 -2 IE
B2 I3 240 M v B BBCE) A0 8 R DU G L Ty B L AE A0 i Ak
FL A E 41 HMGBI1 J5 , SASH1 /K F F [, #2758
HMGB1 1E 4y 4 jfd 41 25 15 7] K i SASH1 (19 3R 35 , 5
Y Ry A0 5 PR ) T b 3 SASH T Ry 2235 , Mt 76 A [l 4%
P 5 68 I3 98 440 B A s BE T Bl 1) A R T R
Hong &5 ' L1 J8 5 BF 8% Y 6 S5 988 /1N UASE 780 70 44k 411



e[ B 28 2 7 2024 4 5 T 4 24 4545 5 1)

Chin J Contemp Neurol Neurosurg, May 2024, Vol. 24, No. 5 . 395

B %00 UST I T A I, 405 5 A B, IR I i R ol A
B HMGB1 73 i3 2, /N SUJR 1 il 25 210 432 s A
KIS, A HMGB 1 2 3% RJ 4 85 /)y BUAF 7 % o

ZE iR HMGBI 3R 2 53R 2 LIk

DNA 5 7548 52, I B 24 45 5 DR 20 A 1, e i fie
2 I 4E F5 40 L S 5 L 25 AE AR G ME O LR AE L A
By G BENE BN L L PR TR B S A
Hh ke 1 T A T A O R R RS v AR D i 2 P LA
AR T7 32 5 0 4 o g A O R T RACER
HMGB1 % N A8 U 1 5 B DL S iF Jh FE A 5
P 251 BEAT BT IR T 5 7T BE = R SR WEFE T 1]

- EPH

(4]

Z £ x Wt

Ghochani Y, Muthukrishnan SD, Sohrabi A, Kawaguchi R,
Condro MC, Bastola S, Gao F, Qin Y, Mottahedeh J, Iruela-
Arispe ML, Rao N, Laks DR, Liau LM, Mathern GW, Goldman
SA, Carmichael ST, Nakano I, G, Seidlits SK,

Kornblum HI. A molecular interactome of the glioblastoma

Coppola

perivascular niche reveals integrin binding sialoprotein as a
mediator of tumor cell migration[ﬂ. Cell Rep, 2022, 41:111511.
Akolawala Q, Keuning F, Rovituso M, van Burik W, van der
Wal E, Versteeg HH, Rondon AMR, Accardo A. Micro-vessels-
like 3D
glioblastoma - endothelial
Healthc Mater, 2024, 13:2302988.

Cui X, Zhao J, Li G, Yang C, Yang S, Zhan Q, Zhou J, Wang
Y, Xiao M, Hong B, Yi K, Tong F, Tan Y, Wang H, Wang Q,

scaffolds for the proton radiobiology of

Adv

studying

cells co - culture models [J].

Jiang T, Fang C, Kang C. Blockage of EGFR/AKT and
mevalonate  pathways synergize the antitumor effect of
temozolomide by reprogramming energy metabolism in

glioblastoma[ J]. Cancer Commun (Lond), 2023, 43:1326-1353.
Muthukrishnan SD, Kawaguchi R, Nair P, Prasad R, Qin Y,
Johnson M, Wang Q, VanderVeer-Harris N, Pham A, Alvarado
AG, Condro MC, Gao F, Gau R, Castro MG, Lowenstein PR,
Deb A, Hinman JD, Pajonk F, Burns TC, Goldman SA,
Geschwind DH, Kornblum HI. P300 promotes tumor recurrence
by regulating radiation-induced conversion of glioma stem cells
to vascular-like cells[J]. Nat Commun, 2022, 13:6202.

Fathima S, Sinha S, Donakonda S. Unraveling unique and
type - specific mechanisms in glioblastoma
multiforme[ J . Comput Struct Biotechnol J, 2021, 20:90-106.
Uddin MS, Mamun AA, Alghamdi BS, Tewari D, Jeandet P,

Sarwar MS, Ashraf GM. Epigenetics of glioblastoma multiforme:

common cell

from molecular mechanisms to therapeutic approaches [J].
Semin Cancer Biol, 2022, 83:100-120.

Luo K, Liu A, Wu H, Liu Q, Dai J, Liu Y, Wang Z. CircKIF4A
promotes glioma growth and
accelerating glycolysis[ J]. Cell Death Dis, 2022, 13:740.

Wang H, Yu T, An N, Sun Y, Xu P, Han P, Zhao Y, Wang L,
Ni X, Li Y, Li G, Liu Y, Peng J, Hou M, Hou Y. Enhancing

regulatory T-cell function via inhibition of high mobility group

temozolomide resistance by

box 1 protein signaling in immune thrombocytopenia [J].
Haematologica, 2023, 108:843-858.
Dagidir HG, Topa E, Vuralli D, Bolay H. Medication overuse

headache is associated with elevated lipopolysaccharide binding

[12]

protein and pro-inflammatory molecules in the bloodstream[J].
J Headache Pain, 2023, 24:150.

Ren W, Zhao L, Sun Y, Wang X, Shi X. HMGBI and Toll-like
receptors: potential therapeutic targets in autoimmune diseases
[J]. Mol Med, 2023, 29:117.

Garrido MM, Ribeiro RM, Kriiger K, Pinheiro LC, Guimardes
JT, Holdenrieder S. Relevance of circulating nucleosomes,
HMGBI1 and sRAGE for prostate cancer diagnosis[ﬂ. In Vivo,
2021, 35:2207-2212.

Huang KC, Ke TW, Chen JY, Hong WZ, Chiang SF, Lai CY,
Chen TW, Yang PC, Chen LC, Liang JA, Chen WT, Chao KSC.

Dysfunctional TLRI1 reduces the therapeutic efficacy of
chemotherapy by attenuating HMGB1 - mediated antitumor
immunity in locally advanced colorectal cancer [J]. Sci Rep,

2023, 13:19440.

Cui Y, Wu X, Jin J, Man W, Li J, Li X, Li Y, Yao H, Zhong R,
Chen S, Wu J, Zhu T, Lin Y, Xu J, Wang Y. CircHERCI
promotes mnon - small cell lung cancer cell progression by
sequestering FOXO1 in the cytoplasm and regulating the miR -
142-3p-HMGB1 axis[ J]. Mol Cancer, 2023, 22:179.

Li J, Zhang Z, Chen Y, Wang Y, Liu Y, Zhang P.
Downregulation of HMGBI
differentiation[ J]. Cent Eur J Immunol, 2023, 48:237-244.
Redkin TS, Sleptsova EE, Turubanova VD, Saviuk MO,
Lermontova SA, Klapshina LG, Peskova NN, Balalaeva IV,
Krysko O, Mishchenko TA, Vedunova MV, Krysko DV.

Dendritic  cells with lysates induced by

in thymoma cells affects T cell

pulsed tumor
tetracyanotetra(aryl)porphyrazines - based photodynamic therapy
effectively trigger anti-tumor immunity in an orthotopic mouse
glioma model[ J]. Pharmaceutics, 2023, 15:2430.

Yan M, Hu C, Hu Q, Ma H, Lei C, Liu Y. Circ_0008285
regulates glioma progression via the miR-384/HMGB1 axis[J].
Int J Genomics, 2023:1D1680634.

Wu S, Wang J, Liu J, Zhu H, Li R, Wan X, Lei J, Li Y, You C,
Hu F, Zhang S, Zhao K, Shu K, Lei T. Programmed cell death
10 increased blood-brain barrier permeability through HMGB1/
TLR4 mediated downregulation of endothelial ZO - 1 in
glioblastomal J]. Cell Signal, 2023, 107:110683.

Kluckova K, Kozak J, Szaboova K, Rychly B, Svajdler M,
Suchankova M, Tibenska E, Filova B, Steno J, Matejcik V,
Homolova M, Bucova M. TREM-1 and TREM-2 expression on
blood monocytes could help predict survival in high - grade
glioma patients[ﬂ. Mediators Inflamm, 2020:1D1798147.

Yang RY, Zhao PX, Xu ZQ, An Q, Li JW, Wang X]J.
Expressions of HMGB1 and TLR4 in human brain glioma tissue
[Jl. Zhengzhou Da Xue Xue Bao (Yi Xue Ban), 2018, 53:213-
207.[ U, BEE, R AR, KA, BRI, R . ANK
JiUJ 0 20 HMGB1 TLR4 #Y ik [T, KB R~ 2 4l (B2 2
J2), 2018, 53:213-217. ]

Guo D, Song JN, Huang TQ, Zhao JJ. Expression of HMGB1
gene and its clinical significance in human glioma: a Meta -
analysis [J]. Zhonghua Shen Jing Wai Ke Ji Bing Yan Jiu Za
Zhi, 2018, 17:23-26.[ %}, KRBT, BAEHK, BA A . HMGBI
FE DR N ST 10 22 5K S i PR 3 S Meta 23 BT[], A
LM LA AR, 2018, 17:23-26.]

Zhou SL, Wang XJ, Fu XD, Wang JY, Shou JX. Expressions of
HMGB1 and TLR4 in human glioma of patients
combined with epilepsy [J]. Zhonghua Shen Jing Yi Xue Za
Zhi, 2015, 14:563-566.L il e, B %, fILA, £k, Aid
B A AT IO A9 A T SR T HMGB1/TLRA (9 RIS BT 5[],
AR 2 B AR, 2015, 14:563-566. ]

Nguyen L, Christie C, Madsen SJ, Peng Q, Berg K, Hirschberg
H. Inhibition of

tissues

glioma development by doxorubicin -



[23]

[27]

[30]

396

e [ A 8 0 24 7 2024 4F 5 T 6 24 4555 5 1Y)

Chin J Contemp Neurol Neurosurg, May 2024, Vol. 24, No. 5

photochemical internalization generated macrophage vaccine: a
survival study in rats[J]. Photodiagnosis Photodyn Ther, 2022,
38:102879.

He C, Ding H, Chen J, Ding Y, Yang R, Hu C, An Y, Liu D,
Liu P, Tang Q, Zhang Z. Immunogenic cell death induced by
chemoradiotherapy of novel pH - sensitive cargo - loaded
polymersomes in glioblastoma[ J]. Int J Nanomedicine, 2021, 16:
7123-7135.

Li Z, Fu W], Wang S, Niu Q, Yao XH. Silencing high mobility
group
glioblastoma cells[J]. Lu Jun Jun Yi Da Xue Xue Bao, 2022,
44:400-412.[ 0L, FFSCHR, E I, HUF, BE/NLL. DLERR TR
M B X IR 5T BE 20 AR A0 MW A o AT e 1 4 )
L)L B ZEZEBE 2424l 2022, 44:406-412. ]

Huang JQ, Zhou Y, Yang LJ. Expression of HMGBI in glioma
and effect on biological function of glioma cell [J]. Xian Dai
Zhong Liu Yi Xue, 2021, 29:211-214.[ ¥ & 5, J& 12, #5718 .
HMGB17E IR J52 S5 98 H A 2 18 K JHE X B8 Jo i 248 e 21 400 2 Dy g
B D] BRI P22, 2021, 29:211-214. ]

Zhang 1Y, Zhou H, Liu H, Zhang L, Gao H, Liu S, Song Y,
Alizadeh D, Yin HH, Pillai R, Badie B. Local and systemic
immune dysregulation alters glioma growth in hyperglycemic
mice[ J]. Clin Cancer Res, 2020, 26:2740-2753.

Wang XJ, Yang Z, Yang RY, Zhou SL. Influence of down -
regulation of RAGE receptor on HMGBI1 expression and the
volume of transplanted tumor [J]. Shi Yong Yi Xue Za Zhi,
2017, 33:2295-2298.[ TH 4%, i, B g, Mg . & gbk
HE AR T W 32 VR R X R T RS R B B 3Rk AR R
RBUSE N 1), SR 253, 2017, 33:2295-2298.]

Li H, Li J, Zhang G, Da Q, Chen L, Yu S, Zhou Q, Weng Z,
Xin Z, Shi L, Ma L, Huang A, Qi S, Lu Y. HMGBI1 -induced
p62
mesenchymal transition in glioblastoma cells via the degradation
of GSK-3B[J]. Theranostics, 2019, 9:1909-1922.

Li WL, Li CY, Ru Q. Effect of potassium channel blockers on

protein Bl inhibits malignant biological behavior of

overexpression promotes snail - mediated epithelial -

migration and invasion of human glioma cells[J]. Jiangxi Shi
Fan Da Xue Xue Bao (Zi Ran Ke Xue Ban), 2017, 41:150-154.
[ 2 DF, AR, i 57 . B0 T8 BEL 0BT 700 %0 J5¢ 5098 40 e 3 7% Al
RZEEE M L)), YPGB R 2 2 4R CH AR 24 ML), 2017, 41:
150-154.]

Li WT, Wei Y, Ren CY, Wang JF, Wu Y, Luo WH, Yao N,
Wang Y, Meng XJ. The role of HMGBI1
mutiforme and its mechanism study [J]. Lin Chuang He Shi
Yan Yi Xue Za Zhi, 2017, 16:1596-1600.[ 2 3¢ %, #ia, (T4
e, g, BRIk, B 0L, IR, EA 4. HMGBIEZR
TE A 18 5T 40 96 e B T B AL T 5 L 1.l R 552 6
2%k, 2017, 16:1596-1600. ]

DU K, Wu X, Ji X, Liang N, Li Z. Early growth response 1
promoted the invasion of glioblastoma multiforme by elevating
HMGB1[J]. J Neurosurg Sci, 2023, 67:422-430.

Zha C, Meng X, Li L, Mi S, Qian D, Li Z, Wu P, Hu S, Zhao S,
Cai J, Liu Y. Neutrophil

crosstalk

in glioblastoma

extracellular traps mediate the
glioma  progression and the
microenvironment via the HMGB1/RAGE/IL-8 axis[J]. Cancer
Biol Med, 2020, 17:154-168.

Wu R, Yan Y, Ma C, Chen H, Dong Z, Wang Y, Liu Y, Liu M,
Yang L. HMGBI1 contributes to SASHI methylation to attenuate
astrocyte adhesion[J]. Cell Death Dis, 2019, 10:417.

Lemarié A, Lubrano V, Delmas C, Lusque A, Cerapio JP,
Perrier M, Siegfried A, Arnauduc F, Nicaise Y, Dahan P,
Filleron T, Mounier M, Toulas C, Cohen-Jonathan Moyal E. The

STEMRI trial: magnetic resonance spectroscopy imaging can

between tumor

define tumor areas enriched in glioblastoma stem-like cells[J].

[42]

Sci Adv, 2023, 9:eadiO114.

Ye C, Li H, Li Y, Zhang Y, Liu G, Mi H, Li H, Xiao Q, Niu L,, Yu
X. Hypoxia-induced HMGBI1 promotes glioma stem cells self-
renewal and tumorigenicity via RAGE [J]. iScience, 2022, 25:
104872.

Gao XY, Zang J, Zheng MH, Zhang YF, Yue KY, Cao XL, Cao
Y, Li XX, Han H, Jiang XF, Liang L. Temozolomide treatment
induces HMGBI to promote the formation of glioma stem cells
via the TLR2/NEAT1/Wnt pathway in glioblastoma [ J].
Cell Dev Biol, 2021, 9:620883.

Zhang P, Liu Y, Fu C, Wang C, Duan X, Zou W, Zhao T.
Knockdown of long non - coding RNA PCATI in glioma stem

Front

cells promotes radiation sensitivity[J]. Med Mol Morphol, 2019,
52:114-122.

Zang J, Zheng MH, Cao XL, Zhang YZ, Zhang YF, Gao XY,
Cao Y, Shi M, Han H, Liang L. Adenovirus infection promotes
the formation of glioma stem cells from glioblastoma cells
through the TLRY/NEAT1/STAT3 pathway [J].
Signal, 2020, 18:135.

Xia Z, Tu R, Liu F, Zhang H, Dai Z, Wang Z, Luo P, He S,
Xiao G, Feng J, Cheng Q. PD - LI - related IncRNAs are
associated  with
microenvironment in glioma[J]. Aging (Albany NY), 2023, 15:
10785-10810.

Sharma A, Wang Y, Ge F, Chen P, Dakal TC, Carro MS,
Schmidt-Wolf IGH, Maciaczyk J. Systematic integration of m6A

Cell Commun

malignant  characteristics and immune

regulators and autophagy-related genes in combination with long
non - coding RNAs predicts survival in glioblastoma multiforme
[J]. Sci Rep, 2023, 13:17232.

Mousavi SM, Derakhshan M, Baharloii F, Dashti F, Mirazimi
SMA, Mahjoubin-Tehran M, Hosseindoost S, Goleij P, Rahimian
N, Hamblin MR, Mirzaei H. Non - coding RNAs
¢elioblastoma: insight into their roles in metastasis[J]. Mol Ther
Oncolytics, 2021, 24:262-287.

Cheng M, Wang Q, Chen L, Zhao D, Tang J, Xu J, He Z.
LncRNA UCA1/miR-182-5p/MGMT axis modulates glioma cell
sensilivity to temozolomide through MGMT-related DNA damage
pathways[J]. Hum Pathol, 2022, 123:59-73.

Chen W, Hong L, Hou C, Zong G, Zhang J. Up-regulation of
LINC00665
correlates with its MRI characteristics [J].
2022, 14:2988-3002.

Wu J, Guo X, Xu D, Zhang H. LINC00662 sponges miR-107
accelerating the invasiveness and proliferation of glioma cells
[J].J Cancer, 2020, 11:5700-5712.

Tian S, Liu W, Pan Y, Zhan S. Long non - coding RNA
Linc00320 inhibits glioma cell proliferation through restraining

and

contributes to the progression of glioma and

Am J Transl Res,

Wnt/B - catenin signaling [J]. Biochem Biophys Res Commun,
2019, 508:458-464.

Zhang R, Jin H, Lou F. The long non-coding RNA TP73-AS1
interacted with miR - 142 to modulate brain glioma growth
through HMGB1/RAGE pathway[]] J Cell Biochem, 2018, 119:
3007-3016.

Zheng B, Wang S, Shen H, Lin J. Inhibitory effect of miR-339-
5p on glioma through PTP4A1/HMGBI pathway [J]. Dis
Markers, 2022:1D2231195.

Cheng Z, Wang B, Zhang C. MicroRNA - 505 - 3p inhibits
development of glioma by targeting HMGB1 and regulating AKT
expression[ J]. Oncol Lett, 2020, 20:1663-1670.

Li W, Li C, Xiong Q, Tian X, Ru Q. MicroRNA - 10b - 5p
downregulation inhibits the invasion cells via
modulating homeobox B3 expression[J]. Exp Ther Med, 2019,

17:4577-4585.

of glioma



e[ B 28 2 7 2024 4 5 T 4 24 4545 5 1)

Chin J Contemp Neurol Neurosurg, May 2024, Vol. 24, No. 5 . 397

[50]

Hu JH. The study of miR-218-5p inhibiting gliomagenesis by
targeting on  HMGBI1 pathway [D].
University, 2019.[ # & %% . miR-218-5p # [ 8 #2 HMGB1 X} it
TR 4 A T LRI ETE D] 2200 22 K2, 2019.]

Li C, Feng S, Chen L. MicroRNA-142-3p inhibits proliferation

and induces apoptosis by targeting the high-mobility group box

Lanzhou: Lanzhou

1 via the Wnt/B-catenin signaling pathway in glioma[J]. Int J
Clin Exp Pathol, 2018, 11:4493-4502.

Gu J, Xu R, Li Y, Zhang J, Wang S. MicroRNA-218 modulates
activities of glioma cells by targeting HMGB1[J]. Am ] Transl
Res, 2016, 8:3780-3790.

Yang Y, Huang JQ, Zhang X, Shen LF. MiR-129-2 functions as
a tumor suppressor in glioma cells by targeting HMGB1 and is
down - regulated by DNA methylation [J]. Mol Cell Biochem,
2015, 404(1/2):229-239.

Tao W, Jia Z, Mengshi W, Wei L, Feng L. Circular RNA
circFANCL motivates the glioma progression via the action on
the miR-337-3p/HMGB1 signal axis[J]. Minerva Med, 2020.
[Epub ahead of print}

Auzmendi-Iriarte J, Otaegi-Ugartemendia M, Carrasco-Garcia E,
Azkargorta M, Diaz A, Saenz- Antofianzas A, Andermatten JA,
Garcia-Puga M, Garcia I, Elua-Pinin A, Ruiz I, Sampron N,
Elortza F, Cuervo AM, Matheu A. Chaperone - mediated
autophagy controls proteomic and transcriptomic pathways to
maintain glioma stem cell activity [J]. Cancer Res, 2022, 82:
1283-1297.

Lei R, Yan L, Deng Y, Xu J, Zhao T, Awan MUF, Li Q, Zhou
G, Wang X, Ma H. Hmgbl mediated autophagy protects
glioblastoma cells from carbon-ion beam irradiation injury[J].
Acta Astronautica, 2020, 166:628-634.

Song HL. Investigation of HMGBI1 localization at MAMs and
the regulation of its cytoplasmic translocation in gliomas [D].
Zhengzhou: Zhengzhou University, 2020. [ R KFRE
HMGB17E MAMs | 89 %E i % H M 5 5% 7% 98 P i wF 52 [ D ]. A
M FRH R, 2020.]

Wear D, Bhagirath E, Balachandar A, Vegh C, Pandey S.
Autophagy inhibition via hydroxychloroquine or 3-methyladenine
enhances chemotherapy-induced apoptosis in neuro-blastoma and
glioblastomal J . Int J Mol Sci, 2023, 24:12052.

Zhao M, Zhang Y, Jiang Y, Wang K, Wang X, Zhou D, Wang

Y, Yu R, Zhou X. YAP promotes autophagy and progression of

gliomas via upregulating HMGB1[J]. J Exp Clin Cancer Res,

2021, 40:99.

[60] Huang N, Tang J, Yi X, Zhang M, Li B, Cheng Y, Chen J.

Glioma-derived SIO0A9 polarizes M2 microglia to inhibit CD8+
T lymphocytes for immunosuppression via avB3 integrin/AKT1/
TGFB1[J]. Biochim Biophys Acta Mol Cell Res, 2024, 1871:
119619.

[61] Liang T, Wang X, Wang Y, Ma W. IFN-vy triggered IFITM2

expression to induce malignant phenotype in elderly GBM[J]. J
Mol Neurosci, 2023, 73(11/12):946-955.

[62] Luo M, Luan X, Jiang G, Yang L, Yan K, Li S, Xiang W, Zhou

J. The dual effects of exosomes on glioma: a comprehensive
review[ J]. J Cancer, 2023, 14:2707-2719.

[63] Li S, Zhang R, Wang A, Li Y, Zhang M, Kim J, Zhu Y, Wang

Q. Zhang Y, Wei Y, Wang J. Panax notoginseng: derived
exosome - like nanoparticles attenuate ischemia reperfusion
injury  via  altering  microglia  polarization [J]. ]

Nanobiotechnology, 2023, 21:416.

[64] Ma C, Chen H, Zhang S, Yan Y, Wu R, Wang Y, Liu Y, Yang

L, Liu M. Exosomal and extracellular HMGB1 have opposite
effects on SASHI1 expression in rat astrocytes and glioma C6
cells[ J]. Biochem Biophys Res Commun, 2019, 518:325-330.

[65] Hong B, Muili K, Bolyard C, Russell L, Lee TJ, Banasavadi-

Siddegowda Y, Yoo JY, Yan Y, Ballester LY, Bockhorst KH,
Kaur B. Suppression of HMGBI released in the glioblastoma
tumor microenvironment reduces tumoral edema[J]. Mol Ther

Oncolytics, 2018, 12:93-102.

[66] Hubert P, Roncarati P, Demoulin S, Pilard C, Ancion M,

Reynders C, Lerho T, Bruyere D, Lebeau A, Radermecker C,
Meunier M, Nokin MJ, Hendrick E, Peulen O, Delvenne P,
Herfs M. Extracellular HMGB1 blockade inhibits tumor growth
through profoundly remodeling immune microenvironment and
enhances checkpoint inhibitor - based immunotherapy [J]. J
Immunother Cancer, 2021, 9:e001966.

[67] Zhu L, Ren S, Daniels MJ, Qiu W, Song L, You T, Wang D,

Wang Z. Exogenous HMGBI promotes the proliferation and
metastasis of pancreatic cancer cells[J]. Front Med (Lausanne),

2021, 8:756988.

[68] Xue J, Suarez JS, Minaai M, Li S, Gaudino G, Pass HI, Carbone

M, Yang H. HMGBI as a therapeutic target in disease [J]. ]
Cell Physiol, 2021, 236:3406-3419.
(Wi H 1:2024-02-15)
(A SC 5t - 52— ML)

H 3% 3z ot BR & 1A 3R)C (7))

H L 2 L/ 20 i L1
neutrophil-to-lymphocyte ratio(NLR)
i 9 B R £ 27 1l i R
The Cancer Genome Atlas(TCGA)

il 938 5 4 T 240
i 988 TR I3
HOE LGS

tumor-infiltrating neutrophils(TINs)
tumor microenvironment( TME )

myasthenia gravis(MG)

HAELTE J) € #AT0

Quantitative Myasthenia Gravis Score(QMGS)
JE P SR AR 32 5 s 1

periodic limb movement disorder( PLMD)

Ji] [ o 2 3ok B %

LREE

AL E R -8
FI AR 5% 3 240

FI S G e il ¢
Miller FisherZi&fE  Miller Fisher syndrome( MFS)
L 2 P B I - Wi 8 £
L 2 12 e MG Ve O 87 5 25 1A

NI

peripheral nerve hyperexcitability syndromes(PNHS)

TEHALMAENELE Y

major histocompatibility complex(MHC)
transforming growth factor-B(TGF-B)
natural killer lymphocyte(NK)

autoimmune encephalitis(AE)

obstructive sleep apnea(OSA)

obstructive sleep apnea syndrome(OSAS)

H/MERZEIL minimal manifestation( MM )



