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LRG1 1@ xd #ifi] p38/MAPK 3 fit Y i7% 16 2% i
AB1-42 55 SH-SYSY 4 Jfu$ii 17

Bk, % e, HEH, B %

B E:. B# RV LRGL £ ABL-42 V5 T BI/RPIEE (AD) ZH ISR h (9 (R ABLE . 73k AB142
4b¥8 SH-SYSY ZffafAsh it 57 AD 20 MOREAL . i i 3 %t & (CCK-8 ) A 200 i 1% 1k 5 52 i 28 Ot 32 it PCR (RT-
qPCR) Al LRG1 §% 5 /K - 5 Sy NI ( Western blot) S804 LRG1 \ Bel-2 il Bax 8 H A& p38 BERR LK 5 i 3K
A (Flow CytoMetry ) S 50 K5 I 41 M T2 % 55 AB1-42 A3 SH-SYSY 40 2 2 B AR 1 40 Mo v 1%, $2 i
LRG1 ZE[1/K T, UIBR LRG1 45 AR142 551 SH-SYSY UM% T B, M HI A0 M8 12 Ui Bk LRGL 3655 T AB1-
42 i F Bel-2 #1 Bax 2 HAKERIAR L TUBR LRGL 3] AB1-42 355 p38 MR fL/K Vo J34h, U-46619(p38 751k
BAER)) W% T LRGL PLERXT AR142 P55 1Y SH-SYSY 4 fil th iy IR 4P VBT, 4518 LRGI JLBRE L Akl p38/
MAPK {5 5 1 6 (R B0G 22 % AB1-42 52 SH-SYSY 24

KW BURZHERN; LRGL;  ABI42;  JHT-;  p38/MAPK

HESES R749. 1 SCERARIREG : A FRRFE(FIRERS) #7118 (0SID)

LRGI alleviates ABl-42-induced SH-SY5Y cell damage by inhibiting the activation of p38/MAPK pathway KANG
Tao,HAN Zheng ,XUE Yanli et al. ( Department of Neurology ,Shan’ xi Provincial People’ s Hospital ,Xi’ an 710068 , China )

Abstract: Objective To explore the role and mechanism of LRG1 in the cell model of AB1-42-induced Alzheimer’
s disease (AD). Methods AB1-42 stimulated SH-SY5Y cells was used to build AD cell model in vitro. The cell counting
kit-8 (CCK-8) was used to detect cell aviability. LRG1 transcriptional level was measured through real-time fluorescence
quantitative PCR (RT-qPCR). The phosphorylation level of p38 and the protein levels of LRG1,Bcl-2 and Bax were detec-
ted by Western blot. Apoptosis rate was checked by flow CytoMetry. Results  The results showed that treatment of AR1-42
in SH-SYSY cells significantly reduced cell aviability and increased LRG1 protein level. LRGI silencing promoted the cell
aviability and inhibited apoptosis that induced by AB1-42. Silencing LRG1 reversed the changes of Bel-2 and Bax protein
levels which induced by AB1-42. Silencing LRGI inhibited the phosphorylation of p38 that induced by AB1-42. In addition,
U-46619 (p38 specific activator) reversed the protective effect of LRG1 silencing on AB1-42-treated SH-SY5Y cell dam-
age. Conclusion These results suggest that LRG1 silencing alleviates cell injury that induced by AB1-42 through deactiva-

ting of the p38/MAPK signaling pathway.
LRG1;

Alzheimer’ s disease;

Key words:

B[R 2R (Alzheimer’ s disease , AD) J24=1H 5L
BAENFRIN FE R, AT AD fiBh ANGYT 24
WIRFSARZ (02 H BT A A RUIRYT ik, 18
NN 21 A28y S A R 3 6 S NI (e
Eie A M o2 B H 1 (Leucine-rich-alpha-2-glycopro-
teinl ,LRG1) & & & = & 2 T & )3 41| (leucine rich re-
peat , LRR) 25 A5G s FEOR~F B I b , 2 5 8 I TR
HAEH 555 AR HORG B 2 A7 176 A L0 T A
JFERS A LRGL 544 R MY e | 7309
AN S PETNG DR DL R SRR A L
Sh AR W] LRG1 54 2R 4 d e ! L R &
PEIERINBUK ' A5, Jin SERF50% 9 LRG1 e/
R 37 PG . A8 Z AT I PFSE4RIE LRGL 78
AD g™ I H Se-Met fERIT/INRL AD BRITT L
5 LRG1 #5577 TR, SR1f1, LRG1 7£ AD % J
TR EARAE A R A, BRI, AWF5E B R T
LRG1 %f ABL142 iS5 SH-SYSY ZmMefitthrfi i, LAY
i AD BRTTHRHE—E AR

AB1-42;

Apoptosis;  p38/MAPK

1 #MR5F%®

1.1 FZER Ap142 (£ E Sigma A F]),
N BE 28 B 20 B9 40 B Bk (SH-SYSY, 3
ATCC) , JIi2F 1l 3% 1 DEME ( 258 Gibeo /3 #]) , Lipo-
fectamine 2000 %% 4] & (36 FFEE CHRBHE A
#]) , Trizol {7 ( Z& [ Invitrogen /A H] ) ,CCK-8( H A%
Dojindo Molecular Technologies /] ) , RNA jifi % 5%
A& . cDNA A Al & N qPCR il & (H
A Takara v w] ), qPCR 519 ( L4 T2 w]) ,BCA
AV B E ) & (38 B Thermo Scientific 23
] ), SDS-PAGE & Bie dil il 57 &5 ( i3 = KA
HARNT]) , R 98 £ 4% (PVDE ) I ( 3£ 3] Pall Corpo-
ration A H] ) ,$T LRG1 $iLIR $i Bel-2 HiifA Bt Bax $ii
TR FT p-p38 FLAFNHL p38 LA (3£ [F Millipore v

Yrs B E7:2019-12-08 ; #£1T H #:2020-03-30
YEE BT (PP NRIEBEPHZ N R, B P44 710068)
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A]) ,$L NADPH Hifk (3£ [ Sigma A A]) , Hid i A
ALl (HRP) — 41 (pg 5 8 b A9 24 Wl ), Annexin
V-FITC/Pl XG4 50 & (R st oL E R A A o

1.2 Jypk:

1.2.1 ZMedEsE SH-SYSY 40l 35 T3
T 10% KGR EMEM 0. 1% HHE X/ EERN
DMEM 1535 W40 T 37 °C & 5% CO, 35346
Ll

1.2.2 SzgesreH (1) ff AN [ BE A ABL-
42(3.6.9.12 F1 15 pmol ) 4bFH SH-SYSY Zifif1 48 h,
T CCK-8 S g As I A I 7% 4 , Western blot S35 5
I LRG1 #5133k, (2)SH-SYSY 4fijfe 53k AR b3
ZH . AB142 #H  AB142 + shRNA £, AB1-42 + shL-
RG1 2, #%53% 48 h J5, i & RT-gPCR ;] LRGI
mRNA 33K, CCK-8 S50 46 I 41 g 16 M , i X4 i R
R 8 7% , Western blot S50 A5 I 8 T 4H 3¢ 2 1 Fl
p-p38 MIRIEIENL. (3) SH-SYSY 4fi ffd 7 Ay oA Ak B
ZH AB1-42 #H AB142 + shLRG1 #H . AP142 + shl-
RG1 +U46619 4, #5548 h J5, i@ if CCK-8 5L4w
R 40 B 1% M T R A ARG R TR

1.2.3  4HRETEPERRIN K SH-SYSY 4f fufzfp
F 96 fLHL, BEFLATMIE N 1 x 10°, #F SH-SYSY 4iifify
K2 8% RE 5, 7 A (3.6.9.12 Fil 15 pmol )
AB142 4b¥E SH-SYSY ZH KU 48 h, AT faT 42k 3 71
AMUAE R Zs X R . AbPESE S, A CCK-8 7
AT AN A

1.2.4 SEUeHHEIOR. K SH-SYSY 4 g fp
F-96 LR, FEFLANMIEC R 1 x 10°, TRt A X5k
K HJE , 5 8 Lipo2000 % YL 51136 B 4537547 shlL-
RG1 #1 shRNA #44:  [) LRG1 mRNA iy &5 (1 18
R EET Y5 & I RNA (shRNA) 5 il T | i 35 15
NE] . JESIUNTT ssense 5° -AGC TAA AAA GAT GTT
TTC CCA GAA TGA CTC TCT TGA AGT CAT TCT
GGG AAA ACA TCG GG-3’ ;antisense 5’ -AGC TAA
AAA TTC TCC GAA CGT GTC ACG TTC TCT TGA
AAC GTG ACA CGT TCG GAG AAG GG-3°

1.2.5 RT-qPCR  RALFHEZ  AB1-42 AR1-42
+shRNA, AB142 + shLRG1 40 Jfd ¥ 5] B Fh T 96 FL
M,37 CHRAF T 1557 48 h, W AR A A, Trizol 12
LA RNAL 2 g B RNA gEF7 R0 6% S SE 1, IFAR
P qPCR R G vt B 54T SH-SYSY 4 LRG1 #%
SEIKOFREM . GAPDH E NS 5L K, LRGI & &7
%) 4 T : sense 5’ -TACAGCACCTGGATATGTTGGA-
3’ ;antisense 5’ -GTTGTGGGAGATGTCG-3" , 224"y
THE IR AT Rk 1, AN I B 3 MR

1.2.6 Western blot ARAMHIZH AB142 ABL-
42 + shRNA , AB142 + shLRG1 41 Jifg ¥4 5 5 Fh T 96
LbR,37 C 4 F K5 3% 48 ho B 24 A 40 it
BCA JEA4 M 2 [ (4 Mk BE, 10% ~ 12% SDS-PAGE
e o B B T i A 3) PVDF i 1, = R3] 3 h,
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FHLRG1(1: 100) .Bel2(1: 100) .Bax(1: 500) .p-
p38(1: 1000) .p38(1: 1000) Fl NADPH(1: 2000)
HFIPT 4 CHERE L. MjE, =R H HRP i
(1: 5000) 08 1 h, SLETHEE 3 K.

1.2.7  #f T  oRARBAH . AB142,
AB142 +shRNA AR142 +shLRG1 4551355 F
96 FL#,37 C 4T ¥53% 48 h, f#i ] Annexin V-
FITC/PL XG4 50 A5 I 45 2H A A A 8 T 1 400 o

1.2.8  ZEite#sr4r SR HI SPSS 22.0 Hff i
BRI HAERES 3 WK, Bl HEME «
FrifE2E (x £5) Fm . LA FLECR T ¢ 4656 ,3 4 K%
DL b FEBCR FH LR 22 77 22 79 B ( One-way ANOVA)
DL P<0.05 HESAGITEE L.

2 # R

2.1 LRGI £ AB142 4bF () SH-SYSY rh3ik
L AN SH-SYSY 5 AR142 g & AL
AD [4RARTY . AN[RVER 1 AB142(3.6.9.12 Al
15 wmol) £bFH SH-SYSY 4 48 h J5 i CCK-8 5L
ISR 40 MO T P, CCK-8 e 45 B2 0, 5 oKk b 3t
UL, Bl ABL-A2 (19 BE (38 N, 40 it i 15 PE AR
Wil (P <0.05, WLIE 1A) . %41, Western blot
TIZE R, AB142 AbIE SH-SYSY 4Hfig 48 h J5
LRGl AR B KR E T E HES AB142 4h Bk
EAFK(P<0.05, WK IB) . ARELEHEH 12 wmol
YER AB142 fRSMFE S SH-SYSY H5 A He B

2.2 LRGI JLERZE i AB1-42 75 A 40 L i 1=

J T RS LRGL X AR1-42 175 5 1) 4 B 45 445 4 1
L AWFFE# ] LRGL 30k 5 4 SH-SYSY 4iififd,
¥ SH-SYSY 4 70 A LA R 4 4. R AL PR AB1-42
40 AB142 + shRNA £, AB142 + shLRG1 41, ¥ 3¢
48 h, ifixt RT-qPCR #5255 LRG1 458 /KF, RT-
qPCR 5553500 ,LRG1 ULBR B & ] ABL42 15311
LRG1 ¥ 5%/K - (P <0.05, WL 2A) o AH{RUHE, {1
CKK-8 =40 i A FT Western blot 43 1) A& 0] 4 g 15
PEH TR T AR K, LRas R LR
AB1-42 4bFH SH-SYSY 4tk =& AR A s 1 42
YA T -3 A Bel-2 8 F7KF DA S AR #F Bax £ 1
Feik ;AR LRGL ULERZE AR T th ABL-42 515& 1) 41 iy
TEPERIREAIS A PR T2 0 T Bel-2 B KB R
PELL K Bax 25 FAFA M) FIE(P <0.05, W& 2B ~D),

2.3 LRGI {7U#RIH 15 p38/MAPK {553 #%

S THIE LRGL FibRZE Mt Ap142 155 SH-SYSY 41
PR AT RERL, FRATTHE—25 0158 T p38/MAPK {55
W, B SH-SYSY 4l 53 A LA 4 2H: R AL HEA
AR142 41 AB1-42 +shRNA 21 AB142 +shLRGI 41, 1%
7748 h, it Western blot Kl 5246 p38 MR ILK Y-
Western blot Z5 50, AB142 55 p38 BERRIL/KF |-
PSR, LRGL UUBRAM I AR142 5531 p38 iR kK
T EJEH(P <0.05, UK 3A) . Ak, LRGI PLER AT HEHD
il AB1-42 17551 p38/MAPK {553 F& I -
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2.4  p38/MAPK {5 5 i 1 3% 1% W 55 LRG1
DUERXT AB1-42 5 A0 M st O iy PR VE ] B,
AR T p38/MAPK {55 538 i Fl LRG1 7E ABI1-
42 BB P RO R . K SH-SYSY 45
IS4 H: R AB142 4H AB142 + shLRG1
20 AB1-42 +shLRGI + U46619 241 ,53% 48 h, g
CCK-8 Fl Western blot #;J0 20 ffd 75 4 AR TR, &%
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R, UUER LRGL 284 T i ABL142 B A 41 7k
P A R K AT 20 P O T R TR . SR, U46619
(p38 15538 % 1 5 S5 1 TG 90 ) A R o T
LRG1 YLERXT ABL-42 15 S 41 f 451 13 () B I /R H (P
<0.05, WL 4A B), XL EH T LRGI PLEk
137 AR142 1550y SH-SYSY 4 o4 45 42 38 323 411 1
p38/MAPK {5738 [ A 3 o

A . )
=l
" .Hﬂﬂﬂ i ﬂﬂ

8 IpM M MM LA TR

143 Cancentrasion

1 ABI42 %f SH-SYSY 4IuiG LR LRG1 ARSI (y =5,n=3) » 15X B4 A « P <0.05

A s
ial LU0 Hlnar

i
5
g

il AR Ap1-a2 1xan
s _ .
I i _
3
BT o - — — i‘e » E -
GAPDI  —— — — ] ) i
N CON shRNA shLRG1 g- ..
APL-42 C1ZpMD s g I;l
e CON___ehitiA___siias un CON__ anenA__ sniRGi
Al gy A 2 {12y

2 LRGI #iBgxf SH-SYSY 4H itk A -89 540 (x = 5,n =3) . UN: AR ARTHZL; CON: ABL42 Ab B4, 5 UN 4114 + P <0.05; 5

CON 4 Lh#e#P <0.05

A
Pp3S w— . e—
GAPDH oo e e
AP1-42
shLRGI1

B3 LRG JLERINH AB142 %S p38 BERML/K T (x £5,n=3) .,

A

120

g
=

Cell activity (%)
g
..|

; 1

Ap142 - +
shLRG1 - -
U-46618 - -

1+ + 9
+

i

Ap142
shLRG1 e -

SR AN LLEE + P <0.05; 5 ARL42 AbFRLH [LAE#P <0.05

$ 8 88 8n

Apoptosis rate (%)

ol
Ap142 e
shLRG1 = - * +

U661 - - - .

4 U46619 4bFILH%E T UIER LRGL %F ABL42 V5 ANMIARMi (9 (£4PFE ) (x £5,n =3) . GARUDFIL FLHE + P <0.05; 15 ABL-42 4h 3z

HAE#P <0.05 ;5 AB142 + shLRGI £ 1L4E $ P <0.05
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303 #

AR IRI T LRGL 1E AB142 i S %) SH-
SYSY 4uAE 475 o R A AL . ek B, Tl
KR ABL-42 b HURT A S 0 ) SH-SYSY 41 i 3%
PR, AN, AB142 1] 138 LRG1 [k, HHFEIL
A ARL4A2 A HLRIREA K, SRS
SR, Je i B A ot R I HE L ks 2 AD /MR
HLRGL K-35 1Y 3 H. Zou 5 104K H [FI AR
5 LRG1 78 AD fB 3 L K7 83 /= T 1IEF
N WEgE e W, 75 0 HUEE FE 9 /0 BLUP IR LRGL
S AT 4 40 i R 3 a1 L Jin 5 RO RIFSE FEBA
FE /N B B 1 1 A i LRG3t 363k 5 38 (2
ot e T FRE 6, AW A R BT ER
LRG1 T30 AB1-42 75 S 104 28 20 L 135 1 [ A1
G T 380, 20 A T R A 2R A T e e
S RGP I R, b4 AR A ADI L i
R CAUEN] AR R RiE M S A M08 T-7E AD
KR rp A 2 R E A R p s
FAE /NSRS P i A LRGL i 363k g 34
PR TN R T A AT AT R 45 R
Wi, AB1-42 AbFETT DU & & R Ik SH-SYSY 4 g 1%k,
fEREA0 B T, UL EL LRG1 W% T AB142 A1k
F. iXeessE R F 00 LRGL LSRR L2 fif AR142 i
Sy SH-SYSY 4iifia$if5 .

22 Z4 5 1% Ak 2R 1 I i ( mitogen-activated protein
kinases , MAPKs ) 7£ 2 H 4 Nl 3 s Ak o0 — 22 51) M 79
TRAL I FL bl E A SE M hRE
W] MAPKs 315 AB1-42 155 AD #Z8 J5E SN A 28
JERET- A B2 p38 {5 S 2 1 9 MAPKSs
h—F P SE Bk A E AN M R T AN M A0 T (R Ah
2 P AE D) BOE O L ZERIY AD B A KT
AL & B p38/MAPK 5 5 14 i & , T V8¢ 55 p38/
MAPK {55 7] LAJd /> AB142 S o,
Ban Z5AifF 57 3 B AE IR 98 40 B vh i %638 LRGI &
FHEN p38 BIBERR AL KL A, Xie 45 i 4 B
WBUEA T LRG1 5 3% fz 248 K R 7 22 AR A B A ik —
HOE T p38/MAPK (525 g™ AW gE i E
B, DCER LRG1 mI LI AB1-42 7551 p38 By BEMR
AR ML T, 5 H p38/MAPK {5538 % (1) ¢ 57
PG U46619 1] DL 3G A af SR, X se 45 1R
LRG1 FUBR n] LI p38/MAPK {553 f#% i) i M
MM ARL-42 iS4

ZE b rids, LRGL UUERWT LAZRfif ABL42 15511
SH-SYSY Aiffa#bifs. HHLHI T 5EJE LRG1 i Bk il
p38/MAPK {5 5 I 0% . Rtk , LRGL o] LIAE K
— AT 4> T8 5 T TR T B
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