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Neuroprotective Effect of Selenomethionine Against Injury
Induced by AB.4, in N2a Cells

Wen Lei', Chen Chen', Shi Qingxue', Zhang Zhonghao', Ying Ming', Song Guoli'*, Yang Silin®, Song Yun®
('College of Life Sciences, Shenzhen University, Shenzhen 518060, China,
*Huaxin Bio-pharmaceutical Co. Ltd., Jieshou 236500, China)

Abstract To investigate the effect of Selenomethionine (Se-Met) on amyloid beta peptide (AB);.4-induced
neurotoxicity in Neuro-2A (N2a) cells, N2a cells were divided into 4 subgroups: control, AB.4 model, Se-Met-
treated and Se-Met-preincubated AP,.4, model group. Cell viability was evaluated by CCK-8 kit and the result
showed that different concentrations of Se-Met had different effect on N2a cell viability. AP, treatment signifi-
cantly decreased cell viability compared to the control group, while Se-Met preincubation attenuated Ap;.4-induced
cell viability loss (P<0.05). Levels of ROS (reactive oxygen species) were measured by DCFH-DA probe kit. Pre-
treatment with Se-Met significantly decreased the level of ROS in A4, treated cells (P<0.05). Meanwhile, Se-Met
pretreatment significantly restored the levels of synaptophysin and PSD95 and inhibited AB;.4,-induced increase in
the level of LC3-II/LC3-I (P<0.05). These data suggested that Se-Met could increase N2a cell viability at a certain
concentration and a period of time, inhibit the increase of ROS generation and autophagy, and ameliorate the synap-
tic loss induced by ABi.4.. Thus, Se-Met plays an important role in neuroprotection of AB-induced neuronal toxicity.
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Ril 7R % I BRLE (Alzheimer’s disease, AD) F1 &
TR, &P 2 KT TN EIRAT ISR, H
T B R AE 22— J& i N JE BCE 4F- B (senile plaque,
SPY. BiE 2 Ik (amyloid B-protein, AB)&SPI1 1%
D EETT, ST UMD H PR R R, AE NN N AT
ABLoMAB Lo . BEZRABHT DL S 41 i P
1% 7 % (reactive oxygen species, ROS)/K V- Tt 1&, fi 4
S, 2 TR MR, JEIE N F R
PALEE SRR TR VAY: AR s B 231 RS Y o d L < (L DI
RIR, ABIL T LA 40 A E K TH L, fEADRRE
BN PIBE R R ) R b B AT R B RN IR R, A
A IS N A I R AR A e T B A A,

il e — P A SRR E T E TR, /Y
AP 0 T Al A e AR T . AT SCHRR
S, JOHUAR AT a2 ik A AR A 105, 7 it e B TR
W) tau s U BERR A AL I i A R R
(Selenomethionine, Se-Met) il 4b #EN2a4H fifd, M 41 il
571+ ROSIK- S fidAH 56 4k 11 BA K H Wk 7K ~F-48 7
T, WL%¢Se-Methf APy 75 3 (1 41 45147 1) DR i
R EARIEADIRYT TH N 7.

1 #RI5RE
1.1 AfaER

/IN B 2890 41 B R (N2a4 i ), 1 13 v R
e L A A R ST Be AH O
1.2 FZERF

DMEM}; 77 3. Opti-MEM; 77 JE Al 24 L7
i H Gibco s 7l ARl H 75 M 5 22 75 Se-Met
H Sigma’s @; B4 (1. Annexin V FITC/PIF T
Nl Al S R lIer /N R ¥ 4= B3 B il ke
BCA AR E IR 5 £ . CCK-8(cell counting kit-
8) 7 5 AN 4l B 7% ME S ROS K MR 7 £ 0 B - v 38
= K] LC3B— Pt a-Tublin—PLIE H Abcam 2
), S fih 2 2K M (synaptophysin). 2 fil 7 B X &
[195(post-synaptic density 95, PSD95)Iy B |- i 3 [A]
A FR 2 w5 B I 28 46 P 5 (horseradish peroxidase,
HRP)ARIC I F 5T BllgG. F i flgG i)W B ik i
REAH]
1.3 A%
1.3.1 AP pF=Se-Meth iz fiF 1 mg AP, fE44 uL
DMSOH ¥ fift Ji, FHPBSH R 2 mmol/Lg i ke 3 it
A7 14 CCURR, AT 3 B5 IR A5 R 4210 pmol/L.

Se-Met i 4l /K ¥ 1 mmol/Lia i, A FH i A B¢
%1 pmol/L.

132 @fgssdc N2agifu K & 5%06 24 i i
1% i« 49% DMEM. 45% Opti-MEM{] & & 4
FRILRETE, F 500 T 2 M LS <103 mL . 2x10°/mL.
5x10°/mL% B — X NEEF 196, 128164Lik, & T
37°C. 5% CO,. MR EEE FRA0 H RE 77

1.3.3 CCK-8:&#mmiesgsa  (1)Se-MetkIN2a4ll
WG I 52 M. KEN2adi B LS x 103 /mL 1) % & 8 Fh
964U, A Se-Met, fili He 23K & 73591 40, 0.1, 1,
10, 50, 100 pmol/L, &Mk B 34~ B AL, Big
12, 24, 48 hJ, CCK-8& 7 G ALl Se-Methf 4 [ 14 5
()50, BEEAR A T-450 nmill i WOEFEAE(D). (2) ABrs
XoF 40 LV 7 5% 0 B Se-Met P A B 6 TR #5401
FEN2a4i g LLS> 10 /mL % & # Ff T-96 LA, ¥ 41 i
S AL AB(10 umol/L)if 3 41 4 41 M AB+Se-
Metdl. HH1, AB+Se-Met4 /& FEN2adi Jfig LA1 pmol/L
Se-Met il 4b#H24 h), FEMMA10 pmol/L A4 RELL
PINE AL, ABrLofFH6, 12, 24 W), HICCK-81A 7] &
oI IR

134 AX@@msUen aeROSKFE  H1.3.3%
JIT 3 T7 2 Tl 4 RN ¥ L S 21, 19 InDMSOZH i
BH 12k % i (Positive) 2. DMSOZ: 532 b in A 5
APLpH25E (IDMSO. PositiveZH: 75 i 2041 o Ak
DA HuROSZK T ik FH 3K 571 5 v BH 42 2 R osup I ¥
0 0 BT A5 (R B X I 2 . 6, 24 s SR JTIROSH It
TR KA I 5 ZH 40 A IROS 7K T 6

1.3.5 Western blotA2| % fik A8 X & & & B " & &) 7K
T BN2ag i LA5x10%/mL%% A T LR, ¥
52 I 44 4% KyControlZl. DMSO4L. AB(10 pumol/L)
%S4 Se-MetZl F1AB+Se-MetZH . I A1/100
AT 2 1 A ) 750 R 172004 FH AR 1l 1% il 410 41 75
PEEU- L4 M 2R 11, BCATR A & 8 (e i i, 41
20 pgh IR T SDS-28 N M BE e I H Tk, AR5 K o
1 LL100 mAH i % B ZEPVDFE L 5%/ g 45 %
EHIL1 h, 435I ABHILC3B. synaptophysin. PSD95.
o-tublinfFHLfk, B4 °CHEE A, JFIMALS 000k
(JHRPHRC P RBCEDUR P =R &1 he 1k
27 R 6TE WY, Image Station 4000MMAX 1%, Quan-
tity One K F € 34T o

13.6 “itaotr  BE DU BEbavE 22 ) £,
I HL L ST AR A 5%, T3 444 ] GraphPad
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Prism STEE 04T, P<0.05F /R Z R A G172 X,

2
2.1  {HARISIETE IOk

CCK-8H il & B, Se-Met X} N2aZil iy 1) i 11 5%
Wi A7 75 55 B[R] AH G (1) 77 52 2408, 4 12 hiv), B
Se-Met¥f J& Tt 51, 4H M3 ) 12 W 8 i, vk 5 41,50,
100 pmol/L)3 Bt {2 25 R WV.(P<0.001); fF H24 h
Jii, MR FE(0.1~10 umol/L) Se-Met# Hil k{12 1k 14 i
Y], FErR1 pmol/L. 10 pumol/LAE 34 5 1 Fil & 2%
(P<0.001), T < B 20 TG BH S8 A% Ak A FH I ) ZE K
%248 hitf, 0.1 pmol/L. 1 umol/L[¥JSe-MetX}N2a4i
LA AR 2 I L A 2 1 0 0 19 5 4 HH (P<0.01), 4 %,
R FE(50, 100 pmol/L) (] Se-Met U] i 3% #HIN2a4f]
Ji 38 5. (P<0.001), El48 hitf Se-MetXFN2a4H ity frt) 34
B H AT SR H (BT .

Fdt IR SEEG 453, AR AT pmol/L Se-Met
TRALBEN2aZ0 124 h)E, IMAAB ERI6, 12, 24 ho K
TR, ABLofEHI6, 12, 24 hN2a4H i 14 5 G W
46 4F FH(P<0.001, P<0.05, P<0.001); ifi Se-MetTii
A H 8 — 2 T2 P DR AP 4o X N2 B (1 00151 £
JEFRT AP oA E 124 Wity 4 i 25 N f52 o4 B 2% (P<0.01
vs ABA)(E2).

2.2 Se-Meti &b 32 & & (& {KAP:«. 5| #2 BY 20 AR
ROS/KFHIIE S
WIEIBHTR, ARt #i6 hy 24 hJFN2a4l fIROS

Se-Met: pmol/L
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2.0- o 2k
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o} Z /
4 % %
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2h  24n  4h
#4P<(.01, ***P<0.001 vsX] 41 (Se-Met 0 pmol/L), n=3.
**P<0.01, ***P<0.001 vs control (Se-Met 0 pmol/L), n=3.
El1 REIFRE B Se-Metxf N2aZh % 71 9 5200
Fig.1 The effects of different concentrations of Se-Met on
N2a cell viability

K7 ) 1 2 B8 5(P<0.01 vs DMSO4), 1 48 i Se-
Met ikt J5, AB+Se-MetZHROSH) i 2 (41K (P<0.05
vs ABA).
2.3 Se-MetTiAbIE 2 B F APy 5| EEAIHH AfIsyn-
aptophysin7K FB&{K

W4T 7R, ARt H T N2adi ffi6 hj, synap-
tophysinZ 1 7KFB& A3 T F%, 11T AB+Se-MetZH £ 117K
SEEF AR TC W] AR Ak . APt HIN2aZi 124 h)5,
synaptophysin# [ 7K *F & 2% [ {IK(P<0.05 vs DMSO
41), 1 AB+Se-Met4l 55 1 /K 1 i 2 [7] FH(P<0.05 vs
AB4L).
2.4 Se-Meti &b 32 & 2 [6] F AP« 5| #2 BY 20 AR
PSD957K £

WS 78, ABrofF HIN2a4i ffi6 h)m, PSD95 4
RO IR ZH 2% T F#(P<0.05 vs DMSO), Ap+Se-Met
2HAE 1 KF B2 5 T ABZL(P<0.01 vs ARAL). AP
Y FHIN2a41 924 h)i7, PSD95 5 /K- 1%, 1 AB+Se-
Met41 8 17K i T AB4L.
2.5 Se-Metill 4 32 T Z P& KAP 5] #2 B9 40 Bl
LC3-II/LC3-1i%& 5

6T, E % 4Lk iE i bR B 45 2 i oA
LC3-IFILC3-IL, 731K/ 73 1) 418 kDafl16 kDa; LC3-
T/LC3-T1%) EU AR W) Jz e H 40 i 1 1 W 7K P, b {7
K, AWK AProff H FTN2adi fid6 hy 24 h
Jii, LC3-TI/LC3-145 %} [ 21 ¥ '8 2% 14 %(P<0.05 vs
DMSO); 14 Se-MetThAb# J5, AB+Se-MetZ{LC3-11/

E=A Control

E3 AP (10 umol/L)
D ApP+Se-Met (10 pmol/L+1 pumol/L)

1.67
_1.21 ko .
g - L
>
B 0.8 *x
£
o
@]

0.4

0.0 EA B L

6h 24h

#P<0.05, **#P<0.001 vsX} 4L #P<0.01 vs AB4L; n=3.
#*P<0.05, **#P<0.001 vs control; “P<0.01 vs A group; n=3.
El2 Se-MetTiiAb IR XT A By 35115 RIN2 a2l R 55 HI 52 A
Fig.2 The effect of Se-Met pretreatment on AB;.,,-induced
cell viability loss of N2a cells
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A: treated with AB,.4, for 6 h; B: treated with AP, for 24 h. **P<0.01, ***P<0.001 vs vehicle control (DMSO). “P<0.05 vs AB group; n=3.
[El3 Se-Met. AP, oXN2aZHRIROSHIFM
Fig.3 The effect of Se-Met pretreatment on AB,_-induced increase of ROS in N2a cells
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#P<0.05, #*P<0.001 vs SZH%F HAL(DMSO); “P<0.05 vs AB4L, n=3.
*P<0.05, **P<0.001 vs vehicle control (DMSO); “P<0.05 vs AB group,
n=3.
El4 Se-Met. APi.Xfsynaptophysinzk £
Fig.4 Effects of AP, or Se-Met pretreatment on the
expression level of synaptophysin in N2a cells
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*P<0.05 vs vehicle control ( DMSO); "P<0.01 vs A group; n=3.
5 Se-Met. AP PSDISHI7K T2

Fig.5 Effects of AP, or Se-Met pretreatment on the
expression level of PSD95 in N2a cells
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6 h: Control
LC3-1

DMSO Ap

Se-Met  AB+Se-Met

Lok -

24 h: Control DMSO Cu** AB  Se-Met AB+Se-Met
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6h 24h
#P<0.05 vs SZI 6 TR Z1(DMSO); *P<0.01 vs AB4L; n=3.
*P<(.05 vs vehicle control (DMSO); “P<0.05 vs AB group, n=3.
El6 Se-Met. AP ¥LC3-II/LC3-1AI7K 50
Fig.6 Effects of AP, or Se-Met pretreatment on the
expression level of LC3-II/LC3-I in N2a cells

i, FR4s 1 Se-Metl 1 2y A 3 AT I AH CHR bR, A&
L T R 2 TR B3 4 A S I TP S BB 784, mp LA
ARZR ADJ BT B I T ML AT 202 25 5

TR R 22 VI UF 4l 2 B, SN BE 8 IR AT 1
P97 WADH FLAT FZZ 10, AD B ik HROSZK
S 2 T Y, JORE SN i, KR H SRR AL
Wy SRR A I SR AR 7, A0 MR ARI tH IR RS AT, 5
TR SR DR KO BRI, S A 4N M AET
Al 2 N AR 75 IR TG 35, Se-Meti - 438 i ik & 4%
NG ) FEETE A, AR A2 5 G R B 2 1 A0 il
fifg, FEHE ol 2 4N M b UG, PR P TS PR
KV, SESRAN IS T, PR WA T e S 2 i, AH
WP, Se-Met/EWIRIF e, dppk /N1,
AHEFEER M, Se-Meth J A K BLifg B # 28 J0 - P
1o, TERR B AL SEEAE RS R ER, HaTRe
PE A e H O S AL I ) PR KT, fEAD AL
T AP ZERAT I TR SR yT A — i ).

AR S K A [A] 94 B 1) Se-Methh BEN2a4i iy,
RIL— 5E W B (f1Se-Met (1 pmol/L) A LA #FN2a4l]
PRLPRI S BE T 7, DRI RAT 1K 12 5 4 O i 482 5256 Se-

MetFJTAL FEAT R R o A AR T 4H A 5 1) 5%
Wi 52 s AP 41 O 3% 7 32 35 AR, 117 Se-Met 1) 1l
Ab BT LS v ) 5 R (R2); TR AP L 3 3L
N2aZil fIROS/K V{2 14 v, 1M Se-MetTHAL 2 K] 5256
2 (AB+Se-Met)[FIROS/K 134 W 2 PR AR (K13). AUk,
Se-MetfE— & F2 B FARUE T 4 B, 140 T 4
AU AN 775 RIS I2 2 FEAIK T ABYS 5 7 ZE IIROS /K
S, AT T N2adi 44 .

PR TC S M 45477 2 AD— 32 T (1) L 3990 #2404
AN R, ADFE WAL MRS D RE
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ORI AR M, 5 i 11 £ 5 F0 D e R AR e ]
[T ik T BEE () 26, T RS A7 2] A2 e ) PO
73X 26 5 figh w958 P 50 5 5 flkoAH O B 11 A %38 DTG
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RIS AR PR 238 R O F . S5
S0 DXt SR i I S A0 vy R T A A X s, Xk
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