Research Papers [iiEkik=y

)) )]s iR
Progress in Biochemistry and Biophysics
' '12021 ,48(7):817~826

www.pibb.ac.cn

HARE SR SN FHEDHE T BIERY
= 1E A AL HI AR

oMU RY BEKD # EY BARED S
(D VR R Be, K 4024605 2 VG Ko BB e it o Hhls, K 402460)

HWE AU BTEMT RGN S H PN L 2 BI5Z21K  (galanin receptors type 2, GALR2) Z 5 &AW E# 5 (195> F- WL . A
G I T LI ER AT A8 T VRN R B T 2 o AL R, SR FH S PCR AR 54748 Wit T A K U T4 2890 GALR2
ML . IR FHSERT PCR. A [ BT BRI S S L BE B AR HE— PR GALR2 A SRS A M A MR Z M A C & . 25
K, SXFRRAAL, EALR AR I D5 K BRI SRR 2200 GALR2 [ FE SkKAF i (P<0.01; P<0.05) . [FIRT, % fk
DA 280 A WEAH CSE R LC3 . ATGS 5 Beclin-1 1% 5K 3 Ll (P<0.05; P<<0.05; P<<0.01) . AHXCHEHTEE R IR,
GALR2 55 LC3. ATGS J Beclin-1 (%5 55K IEAIXE (P<0.05; P<<0.05; P<<0.01) . GALR2 4554617 M871 iy ab FH &
ISR R B0 T 2T TG 1 (P<0.01) o I AR R 35 AL /9 B W /IMASUR I £ (P<0.01) . AWEFISCEEH LC3.,
Beclin-1 N ATGS 55 5 K19 18 (34 P<0.01) LA K LC3-T1/B-actin FLAE 5 P62 & (/K FI TR (1 P<0.05), FWILEEE
GALR2 Fik /KT WA, Bl AU A0 38 R 15 T b 2850 [ WO il DA 1 5555 6 AR I IR, AR T Rt i i
J1. HILFERE, M871AAE IR T B AL 3 LR AY INK B ik i (P<<0.01) KBSERIL/KFE (P<0.05), FUIINKJE
GALR2 A H o 28 50 A AR S0 T T e . i INK AR S PE AT 55 SP600125 R A BTN N 1 AU Ak i ik LR Y | b it 2
1 LC3-11/B-actin tLfH (P<<0.01), FHAAMNBECRAT, Pl aY INK AT T 2o B0 GALR2 X H W05 518 I 1934
WL LR EAT L. SRS TR, D2 oe T IR R GALR2 AT i 8 57 INK (5 5 A2 05 400 [ ki, A miFEfRm 2
TCREALR AT, (PRI ZETT.

KigiA  GALR2, RALN, AME, Mg

hE4SZES  S85, Q51, Q3591
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Gan 55 " WFSE R IL, FliifE S GAL AR Fi& 42 nl figid
it i GALR2 B35 2 5 XA S AL A4
SR WA I HILTR] o AN AE

H I (autophagy) J&HLAA H |1 i F5- ) FH 32 5
Y AN IS B IR R IR A R R RS, )z
FEAET EAZEY . BRI, AR Reh ™ R
WS YI T (reactive oxygen species, ROS) fE1f
AW AAE T E W RETE R AR B A R Lk
T BT SR B SE A AL R, RS A
T B, ARSI AL A R O TR
AL EER A EE SRR UL A WA R BT,
KA IV RE MR R, M 4
BN P e HEr, A ESAST
GALR2 {55 3845 X} i Ey i 28 70 48 A0 1 380018 42 i
ANTERE AR FH LT A Tems Al A7 A4
FALR AR AL, %48 GALR2 7 3 K924k, If
FET SRR RIE S 400, R H,0,75%
Fa 1A b 22 T AR AR N AR P A R, A GALR2
5 AWEF S B A T Ry, JfiE— 2D
i BELIBT G R R AR A W GALR2 {5 5 i 42 2 (1]
RF, NshP i S AN B AL R B4
BERF A

1 HRSH%

1.1 RIEENY

W24 h B SD KR (SPFZ) g H HE KR
BERZEE Bty s HrAoR BRE AR B E T o
BRI TR AL .
1.2 FEiLFA

100 g/L A7 e I 4k B W A6 VT2 A BR 2
Al; W@ (MDA) . ®E /Y E A LE (SOD) .
MITEALRE S (T-AOC) | i Ak & & B g 1 57
&AM RN AEY TR, 2 REER
(PDL) . BHEMIH . W54 H Sigma A Fl; L-%
B e HBSS basic.
B27 supplement, FBS. DMEM/F-12 ;7 5 . NB
(neurobasal TM-a) ¥:FR M [ 35 E GIBCO; i,
L MAP2 Z 5e FELIR . 3T GFAP £ s BEHTLIA |
FITC Affinipure $it FR2¢ G —H1I H 3¢ [E Novusbio 2y
Al s DAPL I F b 52 DU IE A A= W A FBR A Al
Triton-X-100 14 H L R T A IFE M E TAE
W A A A2 A A BR A F s MTT 4
ARG IR H) & . M-MuLV 45 —4% cDNA & B
& WD PCRY AR & . TBSTI A LilgA: T A4

Penicillin-Streptomycin

WA R 22075500 7 PCR (RT-gPCR) %
FHI 5% 5537 & . SYBR Premix Ex Tagll 5 i 5
& A TaKaRa A 7] (H 4 ); DEPC. BeyoECL
Star (fb2AOGIAFIG) WA E = RAEVHARARR
N (P E B Trizol, BiASHYH A H BBIA: fiy
Bl A AR (fhE W) ; HIEHW A
BIOWEST (P§3fF); RIPA., PMSF. SDS-PAGE
BEREHH R £ & . Tris. SDS. Glycine 2 [
Biosharp (1 E“Z &) ; H A BEIALEE (Western
bloting) FrH—Ht¥ A CST (£RE); —HUHRP-
P IgG M {1 =, M871., SP600125 2541
il FI 0 H Abcam (&) 5 5 R 2 W W A
Spi-Chem (H1EJLET) .
1.3 KA E
1.3.1 5560

F 4 GenBank H LA YL A P HS (1),
¥ H Primer Premier 5.0 ¥ {F1% 515141, Fras|¥ts
MATAY TR (B BOHAERAFA.
1.3.2 756 UL PRV 569 A T o Ik L A o 4 A 1 38
el

1 60 HURUKARERL . BESE AARBL IR . MR EE
ZRARE (<0.1kg) W1 HBEFRBTRBENL
SN, A SAERE, BOMEE . S
% Meneghini ' B, TEAPREIAEINEE 1R, A
A0 P A e AT LA T 55 200 mg A e A T
BRLTEAPIE I A S 3 K, AR D I R A AT A 4k
SLALIAI T 5T 400 mg A7 BEAR IFER , X BEZE LY 3
SFFRR ) 00 A 2 B ER UK L7 U I KR B 4%
ZHATH% I 4% BB T-AOC 5 33k 48 1k & & 1 o 4k
FI) 8 A SR A I if v T-AOC 1Y K/N5 H,0,
() it . 8 H & I A4~ H 2 2 v s B 4223 7 34
TR LATRE, ORI, SR 5 SR AE MR A 218
AR, IEBEELHAL, 2WAER)E, RAET-
80°C VK 4 #5 ] . 42 BUE RNA, Jf 2% H 52 if PCR
(real-time PCR) FiARK I GALR2 %4 55 7K.
1.3.3  JRAR K BUAE S 20 37 SR A R A ()
gt

WU A 24 h N SD K BUPE TG I 45 14 Sk ab 3t

KBRS AL, JHIRIETE 10% FBS -DMEM-
FI12 553 3L vh B e . L . T4k, 200 H FLAR T

W ug 5, FiE i DMEM/F12 (4% 10% FBS i 4
MYE) P AR RS, YIS A e 40 iU
scofLt, AT S, 2~4 b5
FERZ BT UG iTRE | 3 B4 il 5 2% B27 .
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Table 1 Primer pairs used in the study
Genes NCBI No. Sequences (5'—3") Length/bp
F: CATCAAGAAGGTGGTGAA
GAPDH-Pig NM_001206359.1 92
- R: AAGTGGAAGAGTGAGTGT
F: GCACCACCAACCTGTTCATCCTC
GALR2-Pig XM _021066605.1 121
N R: CAGAGCAGCGAGCCGAACAC
F: GACATGCCGCCTGGAGAAAC
GAPDH NM_017008.4 92
- R: AGCCCAGGATGCCCTTTAGT
F: CCATTGACAACCACAGATCATTTA
GAL NM_033237.1 96
- R: CAACACTTCCTAGTCTCCCTTC
F: GTTCCCATAGGTGTACAGAGTTC
GALRI NM_012958.3 108
- R: GGTGTCTTAGTCCACAGGATTAC
F: AACGCAAGGTGACACGGATGATC
GALR2 NM _019172.5 174
N R: GGTTGACACAGGAGTTGGCATAGG
F: TGCCTTAACCCGCTCGTCTA
GALR3 NM 019173.1 196
- R: TGGGCTCCATACTCCAACCA
F: GCCTGTCCTGGATAAGACCAA
LC3 NM_199500.2 135
- R: ACCATGCTGTGCTGGTTCAC
F: CTGGACCGAGTGACCATTCA
Beclin-1 NM_001034117.1 133
- R: AGACACCATCCTGGCGAGTT
F: AAGCAGCTCTGGATGGGACT
ATGS NM _001014250.1 165
- R: CCACAGGACGGAACAGCTTC

1% L-4% & BE e S 1% Mt (10° U/L 5 5 % .
100 mg/L %% % ) ) neurobasal TM-a 15 32 HL 1T
AeFpIEFE, W2 dEBR—K, 2 dE AR
(AU FE: 2mg/L) R BIAHMIIG5E, 24 hf54
TR SR AL SR T MAP2-GFAP 28 5% 1 ME
MEITRYAEREE , DA BT AL i 43 AR T 5%

TR R AN A AR AR, 43
F 2 ¥ B 0. 100 pmol/L. 200 pmol/L .
300 umol/L /1 H,O, % i #2565 7 R & ICi#472 h
IR, DR AR AN F5 i AT E el 28 T4
e iR, B 3 EE . I MDA 5 SOD i
FI & B E SR KGI MDA £ 5 #1 SOD Hy3H 1 .
1.3.4  FALRIOT GAL K2 5 [ W i 50

K FH Trizol Z&f 1% 43 B UK B S #4670 I
o BRGNS B RNA, TR 2 £ real-time
PCR & H st st iR &1 7 cDNA Wl &, U sk
A 15 cDNA 4325 F-20°CA iR A7 . UL GAPDHAE
HNZIER, R RT-qPCREARAG I #H22T GAL |
GalRI-3. AWEAHCHER (Beclin-1. LC3 5 ATGS)
Ko AT H8 5 T 20 20 GalR2 Y % 5% 7K F- . real-time
PCR Ay W& & (20 ul) 4R : SYBR Premix Ex
Tag 10.0 pl, ROX Reference Dye 0.4 pul, PCR
Forward Primer 0.4 ul, PCR Reverse Primer 0.4 ul,
DNA #i#2 2.0 pl, ddH,O 6.8 ul. JZ W 2 (4

%) : 95°C, 305s; 95°C, 55, 60°C, 30s, 40
& ; 95°C, 155, 60°C, 1min, 95°C, 15s. %
2788 kTR R A R R Tk
1.3.5  GALR2FFFPEANHIFIMS 710 A A 3T
PRZETT Y5

W AREE IR 7 KW P 2 ST RERL Sy R %) B
A FHAN A B E AN P+ MBTL AL, R4 3
A H T AR SR 2 B2 2 200 pmol/L
H,0, #4755, 1Ak I i+ M871 4 W 7 s fin
H,O, i F&AE FEmMS71 (M E A 1 umol/L) 1E
AL R . >R FHE S R BTSSR T 1
Al AR E 1S mlBE0E T, 4°CT
0.1 mol/L PBSVEBE3 WK, 15 min/ik; 1% ARV
@2 2 h, THEKEVEIX, 15 min/ik; 50%.
70%. 90% 6 FE £ BEIZ ALK 4% 15 min, 100% £,
B 7K 3 YK, 5 min/ik, 100% 4R BEiK 31K,
Smin/ik; WENRE - WHE=2 : 12 h, 5
Pike « A =2« 18 3 hald 7, -l 4t
MR A PR 0 2 T R 3~4 hy i TE TR Y R
4, 37°C 12 h, 45°C 12 h, 60°C 48 h; MY A
BLUI R (70 nm); 3% BSPRAN-MIBR R A L (0, Gt
FE B A R, R BRI S TR AH RS B B 1
AT W /MR T80 RT-qPCR 2 46 1l 4% 40 #f 28 5T
GALRI-3 & Beclin-1, LC3 5 ATGS5 %5 1[4 il 5 57
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Ak, BRI 5 1.3.4 M1 . Western blotting £l
H A G 1 LC3 . P62 Al INK {55538 ¥ AH G 26
JEAIFEIRIKF . T 1% PMSF (1) RIPA 2L 221
A, vK_E#E 30 min, 12 000 t/min, 4°C, E5.0»
30 min, W4E BE; A B M (loading
buffer) , 98°C#4b ¥ 10 min J5 #F 417 & 7 HL UK
80 V20 min, 120V 1 h; #%f&: 200 mA, 90 min;
HUN PVDF B 5% AR 0 An &= il 12 #5514 1~2 hy; —
YU . FIRIESE 2 he{4°Cidf, TBSTEME3 K,
10 min/IK; —PiiFE: EEI2HE 1 h, TBSTIEWE3
K, 10 min/AR, BRI NG & W G T e .
1.3.6  INKA4F5: BB 5 SP600 125X 42 Ak 1 it 5
FRZETT R 520

W IR AR FR 55 7 KA ilg S i 22 ST B AL 43 3
IO, (LRI A 200 umol/L) AF A4 Ak 1
WA, W H0, (& HE R 200 pmol/L) +
SP600125 (&9 i 4 20 pmol/L) A Sy #4151 &b 3
4, W% 5 DMSO (<0.05%) & A Xt R84 .
Western blotting Fuill| 2% 2H #2850 LC3 Y FRik 4B 1L .

1.3.7 Sitsr#r

K FH SPSS 20.0 #4432 56 B A7 58 143
BT S AR AR ¢ A B0 8 DR 2 2 43 A RS DN % 2 4
P 04 22 5 Wk . T B IR A0 &G R 88 T S (B b v
% (xt5) R, P<0.05FEHEREE, P<0.01
T T 3 R T B AR 2
[E] PR

2 & R

21 SUNHERETHFEEIHLERGALR2ER
mRNAK R
SERR, SXTRAAEL, IR el
73 i 41 20 B 0 3 A ) 1,0, 7 2 A S 3 T
B (P<0.01, [El1a), T-AOC 7K F ¥k i & FEA%
(P<0.01, &l 1b), R BHATHE S Ak N e 70 Ay 2t
jiesig
Real-time PCR 25 R g7~ , ST, &
b 7 BLZE AT S AR 7 T GALR2 [9%% s K F-#e 3% |
i (P<0.01) (K 1c) .
©
2.0 sk

3k
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mRNA expression
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Fig.1 Effects of iron injection on H,0O, content, T-AOC levels in brain and serum as well as GALR2 transcription levels in

hippocampus of piglets (x+s, n=5)

(a) The H,0, content in brain and serum of piglets; (b)The T-AOC levels in brain and serum of piglets;(c) The transcription expression levels of

GALR?2 in hippocampus of piglets. OS: oxidative stress induced by the injection of iron dextran; ** the difference is extremely significant compared

with the control, P<<0.01.

22 SUNBRETAREIHMAETHGALE B
1= 518 B 4 55 E EImRNA K F B T4k

1 RO A 28 R G A A D) BRI AR
Hfr, i, A% 5 GALR2 2 58 AL %
PHPER NS S, ARWFTTAERS MG K R
MATC AR AL . 255 R, R [EHREE HL0,4b
R, HO, MM S, SOD G Ik (K 2a),
MDA & & i/ (K 2b) . 5% B4 H L,
200 pmol/L 4b FZH # 25 J6 1) SOD 1 J # fnb 25 A%
(P<0.01, [Kl2a), 1fii MDA & B ETHE (P<0.05,

F2b) . [H, JE2EESE200 umol/L H,O, /E My 2
Vg b 2T R A N AR (Y TR MR L

XA, FARRNECIRET, i E LT
HT GALR2 ik & B & (P<0.05, Kl 2c¢),
5 A IR AS A i i S b R Y GALR2 3%
RKE—2. Bbsh, SxTREAIALL, A s
JCH AR G FE K LC3 B2 ATGS 5SS K- i 3%
i (P<0.05), Beclin-1 (19%% 5% /K 7 4% 5 3%
# (P<0.01, E2d) .
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Fig. 2 Effect of H,O,on MDA content, SOD activity and the transcription levels of GALR2 and autophagy signaling
pathway related genes in hippocampal neurons (xzxs, n>3)
(a) SOD activities; (b) MDA content; (c) The transcription levels of GALR2; (d) The transcription levels of LC3, Becllin-1 and ATGS. *The

difference is significant compared with the control, P<<0.05; ** The difference is extremely significant compared with the control, P<<0.01.

23 KRIBESHEZTHGALR2E BEExEFHE
RIKFERIE KD I

A AT R BN . W o
GALR2 5 LC3 H e s K F 5 | 3% 1IE A K C &
(Pearson £ %7(=0.978, P<0.05, [Kl3a); GALR2 5

Beclin-1 B st K20 i 2 IEA G S R (Pearson
#%0=0.990, P<0.01, K3b); GALR25 ATG5 1
K 2 B IEA KR (Pearson Z2%(=0.714,
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@ ol ® sl © sl .
= .« ° Z 20r . z 4
[ A~ . o
& < 1sf 2 3t
< ) I
) —_ . ~ .
S oL e ® L 10t . S 21 . .
Q = > .
= 2 05 < 1t o
0 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1
08 10 12 14 16 18 05 1.0 15 20 0.5 1.0 15 20
R2/GAPDH R2/GAPDH R2/GAPDH

Fig.3 Correlation analysis of GALR2 and LC3/ Beclin—-1/ATGS5 transcription levels (xxs, n>3)
(a) Correlation analysis of GALR2 and LC3 transcription level; Pearson=0.978, P<<0.05. (b) Correlation analysis of GALR2 and Beclin-1

transcription expression levels; Pearson=0.990, P<<0.01. (c) Correlation analysis of GALR2 and ATGS transcription levels; Pearson=0.714, P<<0.05.
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24 GALR2SZHEHIFIFIMS7TIX S BED /KRB W A fb 32 A0 Eb W) A 2 3% % IG
MZITTHPETE . BEKFERBEHEXEREFRIEK (P<0.01, [¥14d, e) .Western blotting 43 #7255 ik
FHIR M N, FARRIECIRET, I E R IT T A R IR

F %5 GALR2 S AT T8N I DRz P2 kB W FE L (P<0.01, K4, g), i
JC A WEIETERY AR AL, ABFAE ] GALR2 F: e LC3 M Rkt 14, LC3 11/B-actin HL(H i
IHIFIM871 bR 2250 )5 , RAIMTTIAR SRS EFHE (P<0.05, El4f, h), HILERW, SLn
MZITHTE S . SR BN, TEMTIAFEE, Afk WAL T RSEAM A RERNY . i M871 Ab B 5
L P TR TR T I B R (P<<0.01), ¥E P62 R [ LA /K P55 LC3-11/B-actin FL{E ) i3
— L RYIGALR2 2 5 Tl M Lo E b FEIL (P<0.05), LC3. Beclin-1 X ATGS W% 5% 7K
i, RIPPREITTERAE SR (Bl4a) . SR E T (P<0.01, F4i) . LI ESRE

KBS B M 20 A W /MA L 25 R R, fRERE GALR2 R p4m i, #l AL i R )
N, SXFRAAHEE (E4b, e, EALNMAEDS W IRLTT F RO B B E R, R ARRN
PR 0 WL S5 R 1 M N R B A B 3 R GALR @ S U ) W AT A
HZ (P<0.01, Eldc, e), 1MiM871ALFRL K [ I

—
o
=
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Fig.4 Effect of M871 on viability and autophagy of hippocampal neurons (x*s, n>3)
(a) Neuronal viability; (b) Electron micrograph in the control group (20 000x, arrow means autophagosomes); (c¢) Electron micrograph in the
oxidative stress group (20 000%, arrow means autophagosomes) ; (d) M871 group (20 000%, arrow means autophagosomes) ; (e) Statistical analysis of
the number of autophagosomes in each group; (f) The expression profiles of LC3 and P62 detected by Western blotting; (g) Based on figure (f), the
protein level of P62 was digitized; (h) LC3-1I/B-actin ratio was calculated based on (f); (i) Transcription levels of LC3, Beclin-1 and ATGS. *The
difference is significant compared with the control, P<<0.05; ** The difference is extremely significant compared with the control, P<<0.01; # The
difference is significant compared with the oxidative stress group, P<<0.05; ## The difference is extremely significant compared with the oxidative

stress group, P<<0.01.

25 INKESEBAESUNBBEEIMETH Syt — R INK A5 T GALR2 5 H K
W% 1 F2 F B Th BE R AT PUEAL N T A, ASHIF Y R INK A S 4100+ 5]

AR, EALNBORAT , WMz e SP600125 Zb34A AL I i s oe . 45 REH, 5
INK W8 KA 2 EE (P<<0.01), Bk SRR, H 4L A p-INK KP4 i 25 R
FEMAp-INK FIAE B EWN (P<0.05); M5%EMA (K (P<0.01), HUtFEEy, g4 0R# EEE [ K
NEURZHAR LG, M8T71AbFRZH INK £ R A | % Amic &R LC3-11/B-actin FL{EWH 3 T4 (P<0.01)
W (P<0.01), BRICEH p-INK LK FERE  (FS5d, e, ), RHEMNECRET, 066 INK
T (P<0.05) (KEl5a, b, ¢) . HILFEW, INK  BHIG THZIcrHh A GALR2 X H W {5538 FE 1Y)
J& GALR2 450 Ey i 28 o0 8 AR 38 T Pl O
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Fig. 5 Regulation of JNK pathway to autophagy in hippocampal neurons with oxidative stress (x*s, n=3)

(a) Western blotting technique was used to detect the effect of M871 on JNK protein and its phosphorylation level in oxidative stress hippocampal
neurons; (b) The protein level of INK was digitized based on (a); (¢c) JNK phosphorylation level was digitized based on (a); (d) Western blotting
technique was used to detect the effect of SP600125 on JNK phosphorylation and LC3 protein expression in oxidative stress hippocampal neurons.

(e) LC3-II/B -actin ratio was calculated based on (d). (f) INK phosphorylation level was digitized based on (d). *The difference is significant

compared with the control, P<<0.05; ** The difference is extremely significant compared with the control, P<<0.01; # The difference is significant

compared with the oxidative stress group, P<<0.05; ## The difference is extremely significant compared with the oxidative stress group, P<<0.01.
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The Regulatory Effect and Mechanism of Galanin Receptor on Autophagy in
Hippocampal Neurons Under Oxidative Stress’

YANG Yang”, ZHANG Chen"”, FENG Lu-Qiu", XIE Qing"”, YANG Cheng-Ying", GAN Ling"?"

(VThe Department of Veterinary Medicine, RongchangCampus, Southwest University, Chongqing 402460, China;
DImmunology Research Center, Institute of Medical Sciences, Southwest University, Chongqing 402460, China)

Abstract The aim of this study is to elucidate the molecular mechanism of Galanin receptors type 2(GALR2)
which involved in regulation of oxidative stress in the hippocampus. We used real-time PCR technique to
investigate the change of GALR2 expression in hippocampus of piglets and hippocampal neurons of rats, based
on the successfully constructed oxidative stress model. Real-time PCR, Western blotting and transmission electron
microscopy were used to further explore the relationship between the signal pathway mediated by GALR2 and
autophagy. The results showed that the transcription levels of GALR2 were up-regulated in the hippocampus of
oxidative stressed piglets and rat hippocampal neurons compared with the control group (P<0.01; P<0.05). At the
same time, the transcription levels of LC3, ATGS and Beclin-1 in oxidative stressed neurons were up-regulated (P
<0.05; P<0.05; P<0.01). Correlation analysis showed that GALR2 was positively correlated with LC3, ATGS and
Beclin-1 (P<0.05; P<0.05; P<0.01). The treatment with M871, a specific inhibitor of GALR2, decreased the
activity of hippocampal neurons under oxidative stress (P<0.01) , increased the number of autophagosomes (P<
0.01) and transcription levels of LC3, Beclin-1 and ATG5(P<0.01) , and increased the ratio of LC3-1I/actin and
P62 protein level (P<0.05) , showing that the autophagy of hippocampal neurons, which was up-regulated by
oxidative stress, was inhibited with the inhibition of GALR2 expression, thus weakening the resistance to
oxidative damage and decreasing the viability of neurons. Simultaneously, M871 treatment also decreased the up-
regulated protein level (P<0.01) and the phosphorylation level of JNK (P<0.05) in oxidative stressed neurons,
indicating that JNK is the downstream target enzyme of GALR2 in hippocampal neurons under oxidative stress.
However, treatment with JNK specific inhibitor SP600125 lowered the ratio of LC3-II/actin, which was up-
regulated by oxidative stress (P<0.01), showing the inhibition of JNK blocks the activation of the autophagic
pathway by an up-regulated GALR2 in neurons. To sum up: under oxidative stress, the up-regulated GALR2 in
hippocampal neurons can activate the autophagy pathway by up-regulating JNK signal pathway, thus attenuate

oxidative stress injury and protect neurons.
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