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T L B S5 X A 4 v 2 i R 25 M IR 1 (GIV) L\ TREM2 J%
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sion injury, CIRI) 2RI TEA hs a7 5 1 3
4k Ve AR AR L CIR JR /N B 4 7
FRIBOR O B R R B T, o — B s
A5 88 A A& MR IEZE A4 185K 11 ( coiled-coil domain
containing 88A , Ccdc88A N4 GIV) &— 4~ & 1G4 2%
TR A HE I, 1E P2 258 (central nervous sys-
tem, CNS) 5 BEFA D R H TS 52 &
GENE B EY LB, Swanson et al ! YBFSE &
BBV M TLR4 {5 = 18 B (9 9006 B2 GIV 41 4l 5
Toll ¥E3Z14 4 (Toll-like receptor 4, TLR4 ) 2 Toll FE5Z
PRF )% (Toll-like receptor 4, TLRs) Tl b1 2 — | i
G L TLRA T S b5 842 I e 01988 1 380006 19 5%
PERIGT . 2 AUBEARE 20 il fioh & 5Z 4 ( triggering receptor
expressed on myeloid cells 2, TREM2 ) & /)N 5 J5t 241 g
A RBESZ AR, 55 /0N Joe 240 B 3% AL 5 UIAR G, PE A5/ i
TR A A A5 0 B 28 9% N Th & P AR
X BEAF 571 R W /N A0 M AL I 22 R AE Y
OB L PRI, 2 S AR /N B R v Bl ik e
FEFVE AR (MCAO/R) 7 B BV-2 4 ffd i) 200 1
25 - S (OGD/R) B BY PRI GIV 2 75 % il ik i
FHHE B B0 (k28 A SO A AR

1 RS H®

.1 RAFEHGm =W DMEM ¥ 5F A&
(C11995500BT) | Jif 4F IfiL 37 ( 2418958P) | ik ik £ 2%
I ( phosphate buffer saline, PBS) |, Lipofectamine™
3000 YL 5 (13000001 ) 2,3 ,5- = LG AP A
WE(TTC) Wy 5 DI IR 2y /) 5 RS W54 k3 20
DEPC 7K ( DNase , RNase free) . J& B Hybond N +
(0.45 wm) I 14650 Solarbio 47 R/ ] ; m6A F 5
s FEHUAR R — 00 F 92 E Cell Signaling Technolo-
gy )5 1% NG L 22 A W I 24 45 P AR A2
FIABRA R ety 3 ) WAER AW RHE A BRA A
TRizol 14 A Z 5 ( 1) AEWMIBHA R AR 52N
Ml 1 1 2 2R Ak 2R AT BR 2 7] 5 I 228 (lipopo-
lysaccharide, LPS, 3¢ [E Sigma, it %5 : 16529 ) ; RNA
W SR & R RT-qPCR 32050 60 1 A ot v P
YRR BRA ] 1 i A TAY TR (i) &
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1.2 MCAO #RIWET LR 6 ~7 ik,
T 20 ~25 o FHENE CSTBL/6] /N, /BRI B
S BB 2 S Sc g b, I H TR sh i S5
PR SN EE R R 22 s W DR 5 00 2 DA 2541t
i S AN W N 1 B B R VR e B = N 1953
A/ANREEE 24 h ER /DRI B IBRFARH
(Sham) FIBEHIZH (MCAO/R) (n =6) . FEREIZH /N,
R P R 2R M e A 2 MCAO/R AR /N R i
R FH 1% 1P B 22 0 7 R ok 1 R T S 0 A PR e
(50 mg/kg) , BN FARTFEH R 60 W HUE LT f1
Uk, PRAFATRLTE 36 °C 65 (0.2 £0.01) mm )2 JE 2k
et A BRIk, Bl 1 h 54k ke AT R
AbEE PR 24 h S RERARSEUGZHZY, & T - 80
CHORAF . Sham ZAGHEAT IS R B HAE , AN JETT I
LBRAE,

1.3 TTC &R ITE/NRMERER A /MR
PR 24 b 5, SRRBESUEIUN 2L, & F 4 C il
4 1 A R KR O v i 2H 2 2 THT 9 I35, - 20
CIKFER R 20 min 2247, K 106 B A % FH A kg 4 2
mm FEEALWD R, BAS ~6 B MU R ET
WA 1% WREER) TTC ¥R 10 em /ML, 7E 37
°CHE IR TP YL (5 30 min, W] 4 5 min 24
AR IR YA 0, Y B 55 15 PBS
WEEGE 3 IR, BIK S min, 7 FRAT I AR AR T AR, IF
(] AT RAR RN U A s RS R i
Image J FEIGAL SR A 3155 A5 S0 AL 1w BT 7 ) A
FERIFE 3L, THE AR BIER AL E 53 1 (% )
= (OB AL ZUARA — e i 0 1 5 A 20 SUARFR) /
XU AR % 100%

1.4 Longa £ ESiEM /R4 2 Th BEER IR
FE/N USRI 1 h J5 FREETE 24 h J5 R Longa 424
VPSR PEAR A 22 Ty B8 S5 R B0, ELA T 4341 0] dn
T. 04 PURIECA 1, %R ) b 1f 3 SUR HKPL
—FGATEIEH 5 1 43 AR P9 e , A A P05 XX
JRHHT ) —BGATHEEH 52 J3 . T ARX A e, 1 i
PIAC, 38 S RUR B, FARXF ST ) T B A7 1R % 5
3 43 FARXHM P TE , miE A P, HE 3 BUR B, AR X
MFEHT 1 TR AT 5808 54 23 . T AR e, i
el ; 6 A &30

1.5 BV2 {5 RAME  BV2 4l A o E A
4 e SRS TR PR S 51 S AN ( 13t ) , AR S
WA, M 5 )5 S 10% a4 s +
1% 3T DMEM (=555 95 25 7E 37 °C 5% CO, M Al

P B8 R B IR vh i RAL A SR 20, A i 2% T 3 3
80% AR 1 = 4 WYL e T A AL AL 3R, 15
AN 2 EAE KIS R A AR 1 x 10° /LY %
JEHERN 2 6 LA, 24 h S A BE IR F] 70% A
A G AT EERIZE 6 h 154 24 h ST RSB FE
FETE 0 f9 A Y (oxygen-glucose deprivation/reoxygen-
ation, OGD/R #4H) ", IE# B 3R (9 BV2 4 A iE
2 ( control , Ctrl ) 5 32 N[ ¥ BEAY LPS(1.5.10
we/ml) FlE BV2 4 24 h HE 7 p 28 4 AE R, 4y
A Cul 21 LPS 41,

1.6 SiRNA #:£ BV2 4 StA R TE GIV &
KAy 3 4% siRNA T4 FF 3, £ 51 K si-1 sense:5'-
CCAGGUCAUGCUCCAAAUUAATT-3",
5'-UUAAUUUGGAGCAUGACCUGGTT-3"; si-2sense:
5'-GAGCAGUUACUGGACUGUAAATT-3', si-2antisen
5'-UUUACAGUCCAGUAACUGCUCTT-3"; si-3sense:
5'-GUGAGUUGCUCAGCCAACUUATT-3’, si-3antisense :
5'-UAAGUUGGCUGAGCAACUCACTT-3'; iz F i Jit
PR GIV ZEI R RYAR I 81 24 h J5 EAT 4R
BERZF - 2 E AL L, RT-PCR Fll Western blot i il
GIV #J mRNA S35 Rk 4k

1.7 qRT-PCR #&MHXEEH mRNA Rix 2
FH TRIzol 42 HUZH 2V R4 ffd i) 5L RNA | 12 F Nano-
Drop A% B2 %€ f ARG RNA #9405 B Ak ), HiSeript
III 1st Strand ¢cDNA Synthesis Kit(i#ME#E) 106 7% 5k &
i ¢cDNA J5 ,32 F§ Cham(Q) Universal SYBR qPCR Mas-
ter Mix (5 ME#E ) #E4T qRT-PCR #:90, L) B-actin N
WZ 2 MR TR A Rk B BT
x1,

si-lantisen:

x1 5|HF75I

A S19F51(5'3")
TNF-a F: CCAGTGTGGGAAGCTGTCTT

R: AAGCAAAAGAGGAGGCAACA
IL-6 F: TCCAGTTGCCTTCTTGGGAC

R: GTGTAATTGCCTCCGACTTG
IL-18 F. ACTGTTTCTAATGCCTTCCC

R: TGGTTTCTTGTGACCCTGA
B-actin F: GTGCTATGTTGCTCTAGACTTCG

R: ATGCCGCAGGATTCCATACC

1.8 ELISA # |46 5 & £ B F B mRNA &%

/N ERUHR BRME # KR AR 1ML, 2 YL 1E 10 ~ 20 min H
SREEFE MK ,3 000 r/min B5.00 20 min, W F R
R EHNE.OE T - 80 CURFMRA, WELT
ALHLEE SR 5 A0 M 35 W, 1 000 r/min #5010
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min, PG ) FIERRFE - 80 CUKFE &, %R
ELISA 200 A8 BH A5 RS DU AH G 58 4 PR b 93 38
BEH - (tumor necrosis factor alpha, TNF-a) , H4H
fifi 425 -6 (interleukin-6 ,1L-6) ,1L-1B FJZRIAZRAL .
1.9 Western blot #ilZE H&ix iz H RIPA 2f#
RN UG ZH 23 K A B %) S B, BCA B &
WF GE B HL 40 g MR HPEFT SDS-PAGE Hijk
IYES FERRE PVDF J5 5% IR WA iR EHA 1.5 h
Ja, 57 BIAE 4 C VKA FEIRIE T GIV (1 = 1 000) .
TREM2(1:1000) ,TLR4(1 :1000)5% B-actin(1 :
5000) ; PBST ZiRVE 3 /10 min J5 , IR 3F KIS H
“HU1.5 h 5, PBST VeI 3 /10 min J5 88 A%
RGO CE A S, Image] Geit o ATH L A K FEAE
1.10 SitZE4A3E RS GraphPad Prism 8. 0 #f%:
MG IATET 00T, E BB « £ FoR, M
IRV HL R ¢ K5 5 — 2l J DA B 0] H g
FHERZE T 00, P <0.05 KR ZERAGGHFE
P

2 H#R
2.1 R INEII/NER MCAO/R 8 ¥E C57BL/6
A Sham MCAO/R B
40
30 F
S
E 20 F
2
)
10
0

JNER S ST MCAO/R A5 RS TTC 4t (4, 10 2 )
MCAO/R 4/ 20 B W i AEFEAL . 5 Sham
ZH L3, MCAO/R 21/ UG AR AL L T R R (25. 60 +
2.015)% , Longa A= %2 3F 43 45 L Bl 7%, Sham 40
Longa AE4)2¢ P53 0 0 43 (TCH & D Re it A 5 4R ) 5
MCAO/R 4 Longa A= %) 2% 3 43 38 & R (2. 80 =
0.20) 47,5 Sham 4 LbAL, M DiRgdifn nE, W
K1,
2.2 MCAO/R BiE#MEKAER NI TEA GIV &
15 ELISA 00N AR A I L3 A i 485 I+, an
K 2A B, 5 Sham 41, MCAO/R 4014 TR 42 4 R T
TNF-o Fll IL-6 Y335 &8 73 il 34 /i (¢ = 7. 058, P <
0.01;:=5.462,P <0.01) ; lL4h, Western blot £l
INER R R X A4, IR 2C . D, 5 Sham 4 H %L,
MCAO/R 411 GIV FEH KL 5 TR (1 =8.424,P <
0.01),1fif TLR4 F1 TREM2 5 [ 33k w34 0 3% [
(1=2.990,P <0.05;:=11.54,P <0.01),
2.3 OGD/RiFESWMEAERIER NI T GIV Fik
W 3A B, ELISA fal 251K, 5 Cul 4 H#L,
OGD/R ZH iI12 4 N T TNF-a Fil IL-6 F K k1
Rl (1=4.482,P<0.01;6=14.79,P <0.01) ;0

ok Kk

MRSV 5y
[\

1 TTC %, f#RmRitE R HETh

ACTTC B 4551 B AL AE 501151 C : Longa A ¥)°% 143 ; 55 Sham HH#E: * ¥ P <0.01

A B C
g 4001 1501
=) sk =
a, g ok GIV
= 3001 =
i— Z100f
3 200} z TLR4
® & 50F
$ 100F ® REM2
= °
z X

0
Sham MCAO/R Sham MCAO/R
BEIT TG /MR MCAO/R B 57 B I
Sham MCAO/R D C_1 Sham
ku 250 - MCAO/R
180
95
30
42

Sham MCAO/R Sham MCAO/R P-actin

TREM2

B2 ShmEEFFEBERERNIFTIE GIV KX
A B:ELISA ¥l TNF-o F1 IL-6 ;C.D : Western blot il GIV  TLR4 . TREM2 ; 5 Sham ZH %8 * P <0.05,* * P <0.01
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A B C
=300 = 400
£ *x £ T GIV
£ 200 = 300
] £
X % 200 TLR4
5 100 H
i’ & 100 REM2
; 0 El B-actin
a cul OGDR Ccul OGDR

ICtrl
Ctrl OGD/R D 200 2 OGD/R
ku
220 :&150
®
93 100
30 )
£ 50
=
42
0
GIV TLR4 TREM2

B3 OGD/R #iEWMAERLE KRNI TA GIV ik
A, B:ELISA &l TNF-a 1 IL-6;C.D; Western blot £l GIV TLR4 \,TREM2; 55 Cul ZH L. ** P <0.01

K 3C.D, Western blot Il 25 5 i /<, OGD/R 4 1Y
GIVEHFR KR FM(1=11.35,P <0.01),5 Cul
ZH %, TLR4 A1 TREM2 R RB & LM (¢ =
3.950,P <0.05;:=3.875,P <0.05) ,
2.4 LPS #iE BV-2 RKEEFEM,EFREM GIV
BIRIE WK 4A B .C,qRT-PCR Hil Western blot ¥
MZEREH 5 Cul 4 A, LPS 4158 8 & 15T BV2
A 43 W TNF-o, IL-6 A1 IL-18 48 P 41 g A 7 H.
mRNA A B FER N (F =17.17,P <0.01; F =
62.88,P<0.01;F =27.20,P <0.01) ;{02 LPS H#i
WOTRA R GIV 3 H/KFR A8 {45 R s 4D |
E iR,
2.5 AR GIV Bk OGD/R % S8y# 2 K E R M
Western blot f&l/NF4E RNA g FHE3%, WA
S5A s, Hidr si-3 THRBCR ik 3 (F =60.01,P

=
o

<0.01) 76 J5 2L iy J2 0 h e BOHS = 2% T4 05 9 i
ATARES ; ik — 8 1 ELISA K0, 4% 5B, 5 siNC +
OGD/R 4 H.%¢, siGIV + OGD/R 412 4 A T TNF-a
ik FH (1 =9.081,P <0.01); & 5¢, 5
siNC ZH L3, siGIV ZHAR R A F 1L-6 ik LM (¢ =
4.959 P <0.01),5 siNC + OGD/R 4 Ht#¢, siGIV +
OGD/R A RIHF 1L-6 B3 L (1 =15.31,P <
0.01),

it

ARG 3z FH A 8 1 P-4 3 1) )40 B 24t A R
VAT T GIV X i ff i -8 3 3805 10 4 28 9 0 I
NHER . S5 3 W, 78 ST MCAO R
Faih I, Longa 17 422 7F 43 /R MCAO 4 221
RE 75 OB T AR 20 7™ E L e o P 7 1 s A AR A

4

3 e

A B C
. 4r 10 *% 6r
Y * % 8F Hok S *
K3 : X
® * X XL .
= Koot K
z 2t ! =
& Z Z
% 24l =~
g E 2t
@ 1t 2, =
: = Jin
Ctrl 1 5 10 Ctrl 1 S 10 Ctrl 1 5 10
LPS(pg/ml) LPS(pg/ml) LPS(pg/ml)
E
150
D LPS(pg/ml)
Ctrl 1 5 10 3
X 100}
220 ku X
GIV ®
a0
K L
> 50
)
B-actin 42 ku
0L - - L
Ctrl 1 5 10
LPS(pg/ml)

E 4 LPS BiGEHERERMERKIE GIV KL
A B .C:qRT-PCR K {ll TNF-a IL-6 1 IL-18;D E; Western blot £l GIV ; 5%} L L# . * P <0.05,* * P <0.01
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A 151
z
:g} 10 F -
®
m sk
e sk
>
o 05r
0 N N [ N N
SiINC si-1 si-2 si-3
siNC si-1 si-2 si-3
GIV 220 ku
B-actin 42 ku

oe}

5001

Kk

400 F T

300+ -

|

600 | j

200

TNF-0 %7K *F(pg/ml)

100

a

800 r

400 F *x

200

*k
0
1 2 3

IL-63R15 /KT (pg/ml)

B 5 GIV Ri%k K BE{R hn Bl 18 2 5 fiE Iz KL
A:Western blot Kl GIV 445 ;B .C . ELISA Kl TNF-o 1 IL-6;1:siNC 4132 :siGIV 4133 :siNC + OGD/R 41 ;4. siGIV + OGD/R 41; 5%F

MY bs. " * P <0.01

RAFYER NI T GIV BB F KA, IEAERE TNF-o |
1L-6 45 J4E Al (1 B IS4 i TLR4 J¢ TREM2 %1%
ST RIS A AE LPS MR BV-2 400 oK
WMEEE] GIV FIRFEARMM IS, Nt —2 B GIV
S S 5 PR i P T PO B RRE R, FE T
T GIV [ IE 5 55 740 B SAE 135 - 52 A bE ) BV-
2 Y rhOULZEE] TNF- F1 1L-6 1Y 98 5E A 5 1Y RE il
WEERS I, DA 253 P BR R R, GIV 0 8 42 dife ofi P
THEVE SO P 28 9 N7, L A R 4 4 AT R
i SFe L PR 3 A S

LPS J2 A il ik 25 B 1) G 93 R ) IO, A il 47
YAl | SOEITARAT AR R A SORE NV 28 R AR R v
Iz N LPS A5 S N B0 3 B R
S T RE B 35 0 2 0 BOW B & LPS A
I, Bt 5 00 YA A P 3 3 52 4 A I i o e 2 A i 4L
2 mE ML B K440 TLRS 3%
5 LPS 4G, 3F— 25 0 40 it D A S B, 2
i CIRT AYEE IR 5 1 TREM2 A 4 /)N I J5 40 i 1
WO SZ AR, AT TR I BT A IR 2 AT i)
P UERR R P ST Y R S —
TR AR, 25 0 s Had R 5
11753 e £ N ANMRIE S € -8k ol P R mP O 1Y S

T ECH S B CIRI Y BEAR AL B SR I, ARIESE
T Gf LFTRE L A0 40 S sh R B e 31 T — AN S i
FIWARE T GIV, {EJE HA 5 9 HAR(E 5 3 #% 73
TARIATIRAMS ST 047, X — T 1 Bk A5 o 2k
TR ETRARIZE,

L5 LTI GIV T - 1 0 09 1 28 S AE S
T A ORI, (R A A I A 17 TR AR
Fo o GIV i i iR L PH-08E T 98 1)l 28 SR oL 2
FORiJ7 AR BT — 2 1Y S B R 4, L n] BE 4R 7R LA
GIV L X+ BT 7 2 v | R 4 ke o, #4598 43
13 B A B R
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Effect of GIV on neuroinflammatory response in a model of

cerebral ischemia/reperfusion injury
Chen Ming'*”,Shi Peng'*, Xia Mingyan'*" ,Long Tingting’ , Yu Wenfeng'*"
('Key Laboratory of Ministry of Education for Endemic and Minority Disease
*Key Laboratory of Molecular Biology, *Basic Medical College, Guizhou Medical University, Guiyang 550004 )

Abstract Objective To investigate whether GIV, a coiled helix structural domain protein containing 88 A, has an
effect on the neuroinflammatory response in a model of cerebral ischemia-reperfusion injury. Methods A middle
cerebral artery embolization-reperfusion model (MACO/R) and an oxygen glucose deprivation/reoxygenation model
(OGD 6 h +R 24 h) of BV2 microglia were constructed in C57BL/6 mice, and the area of cerebral infarction was
detected by TTC staining; the Longa neurobiological score was used to evaluate the degree of neurological deficit in
mice; ELISA was used to detect the release of 1L-6 and TNF-a in the supernatant of peripheral blood and cell cul-
tures, and Western blot was used to detect the protein expression of GIV, TREM2 and TLR4 in the cortical area a-
round the infarct foci in mice; different concentrations of lipopolysaccharide (LPS, 1,5, 10 pwg/ml) were used to
stimulate BV2 cells for 24 h to establish a neuroinflammation model, qRT-PCR was performed to detect the mRNA
levels of IL-6, TNF-a and IL-1B, and Western blot was used to detect the expression of GIV; OGD/R culture
treatment was performed after knocking down the expression of GIV gene using siRNA interference technique;
ELISA was performed to detect the release concentration of IL-6 and TNF-a in cell culture medium supernatant;
protein immunoblotting was performed to detect the knockdown efficiency of GIV. Results Both the successfully
constructed MCAO/R and OGD/R models activated the neuroinflammatory response and induced a decrease in pro-
tein expression of GIV; MCAO/R induced increased concentrations of IL.-6 and TNF-a release in peripheral blood
of mice and promoted the protein expression of TREM2 and TLR4; LPS activated IL-6, IL-13 and TNF-a expres-
sion in BV2 cells, but did not affect GIV expression; siRNA interference with GIV gene expression further in-
creased the expression of inflammatory factors 1L-6 and TNF-a.. Conclusion The GIV gene may be characteristical-
ly involved in regulating the neuroinflammatory response induced by cerebral ischemia-reperfusion injury, and it
may be a potential therapeutic target for cerebral ischemia-reperfusion injury.

Key words GIV; CIRI; lipopolysaccharide; OGD/R; BV2; neuroinflammation



