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Eyal 3Pk 4 3k0F MES23. 5 2008 1 1 55 Wi
ZRH

WE HBHM MWEREFHK 1(Eyal) EFEEREEME, I
BT F K Eyal XF 6-32IEZ U (6-OHDA) IS A &2
JeRE A 22 UM MES23. 5 TAT-IRE M, Ak Wi Rk
Eyal JE[H #0185 %, IF B MES23.5 41, i ik fa e % ik
Eyal BY4IMIKE; 6-OHDA 254 4b 355 5 MES23. 5 £ L kR
YU FR GRS MRt B2 25 3k AR a3 3K Eyal 415 R H
CCK-8 3 6 I 21 g 15 7 . 210 i ¥4 T= Hoechst %% {f, ( Hoechst
33258 ) Fil Western blot #& iz 33k Eyal XTI T- R0,
LR R BN B R A B8R A R4S
RFG A Eyal ZEH i RIB AL E Eyal FHHRmI)F 55
4—F(;CCK-8 .7~ 6-OHDA 2§ 4b ¥ J5 i Fe 3K Eyal 4111
A% 7K 5 TR R4 (P < 0. 05) ; Hoechst 33258 4L 18, i,
NI FRIE Eyal 2H 0920 BAZ He 4 58 S KPR T 5 IR A 5 Had
Fik Eyal A Bel2 AW RE R TR A (P <0.05),
Bax EFHIRBET X IRA (P <0.05) ., &t Whitgs T
11323k Eyal 19 MES23.5 4l bk, Eyal 3848 4% Bel-2 | Bax
FE AR, N HE P 6-OHDA i 5 ) MES23. 5 £ L RE 40
M,

KA Eyal ;18 75 204 MES23. 5 40 il ; £ % 40 i Bk
AT

mESES R742.5
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A4 5% ( Parkinson’s disease, PD)&—FhH I
[l RGBTSR . PD KA Y B H A
RFAE Ay B I S50 3 22 1 i R w2 oo AR PR BE T
AR BRI R A28 7] LI 9828 PD 11z Z4E
AR MHAN R BH 1 2 T2 fie B Pt 225 200 0 1) v 3 4 3
-1 BRAEFELK 1 (eye absent 1, Eyal ) J& Eya %
WA — 5L, & — R SRR T L Eya R
B3R P GG SR B, RV 2 35 i R s i 235 4
BT B Eyal AU R, (M R
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AP h ¥ R AR5 HBMIER' . Eyal A&
K ey 2 L P B 24 B DNA BT RS P40 i 08 T 1Y
PEFIY . e85 300 A 22 B B B A 2 41 P Eyal
T SR T Six2 A2 2 I o 40 i R 28 R I T
IR MR B A0 . SR, Eyal 1473245
22 U1 iz R i 20 0 i 1 ELAASBIL T 1 A B

I T 5 Eyal 3 H A48 9% 5 3208 i
B TR T RAE E IR Eyal MOARMEAR, I T CCK-
8 .Hoechst 33258 4@ Fll Western blot J7 ik 53 3
ik Eyal X400 TR 520

1 HESH®

1.1 ##

1.1.1 £ &M KK DA A8 M &4 il R
MES23. 5 2l F o R Be 40 M P (1) s HEK
293 4ii g [ 3% [ ATCC 2\ 7 ; Lipofectamine 2000
AJE N ES Invitrongen N ; Apall T A1 Xho 1 ZEFR
PR VI A 55 E NEB /A 7l ; Eyal Polyclonal Anti-
body ( #7%5:22658-1-AP FiFE 1 : 500) \Bel-2 Poly-
clonal Antibody ( %5 ;12789-1-AP FiBtLt1 = 2 000)
J Bax Polyclonal Antibody ( 525 :50599-2-lg #i B Lt
1 :5000) ¥ 37 =& Proteintech 2\ ], 40 Jitg 1%
B B 240 0 R A I R 6 (9245 . KGA317 ) I H RS
UL HL /N 7] Hoechst 33258 He o ik H) & (18 5.
C0003) M { L1 38 = KA Al 6-F 55 2 1k (6-
hydroxydopamine, 6-OHDA ) #j ¥ ( 4% 5. HY-
B1081A) i [ 16 MCE A+,

1.2 FHik

1.2.1 Zmpassdc B MES23. 5 4001 HEK 293 48
ML 10% BR2F10L3E 100 U/ml 8K (100 pg/ml
FERE R DMEM 55723, T 37 °C 5% CO, .95%
MR BE SRR R SR, S A 8% 3R AR K B 90% il
FEAEATIT 0. 25 % JHREE 1 B A AZAQ SR Ak T XF
B AR R 20 TR

1.2.2 #4F Eyal AR egE R E  FIH] NCBI
B E R 3 Eyal & ¥ 51 ( Gene ID: NM _
001 310 459. 1) , FIFH 5154, 51T —%T Eyal
FH R HE R PCR 5149, IE M 51 ¥ K 5'-GC-
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CAACTTTGTACAAAAAAGCAGGCTGCCACCATGGAA
ATGCAGGATCCTAAACCAGCC-3', L In 51 ¥ 5'-
TACTTGTCGTCATCGTCTTTGTAGTCCAGGTACTCTA
ATTCCAAGGCATG-3' 519 g4 TARA R A
B
PCR ¥4 H AU FE A Eyal | I HFisy b Gib-

son( Gibson Assembly ) 2 b B & X 5, FEHEIR M)
fiti DNA 54 il Fl DNA 3% 2 09 e [R4E R & A4
Gibson I, ¥ B B 56 PR 34 4 2 A1) 344, 1 2
pDown-mEyal A [J#Z& K Gibson S b =9y 4% {k
FEZ AN DHS o J5 , 4P AR 37 C & 3574
R b5 BRI 7%, PCR 2 o7 %55 B e e, DNA
FF mEyal X1, #0050 1580 10 e b, SR, K 1
M attl4-EFIA-auR1 JF 41 () pUp-EF1A  #7 aull-
mEyal -attl.2 J¥ 5 pDown-mEyal FI#577 attR4-Chl-
ccdB-attR2 J7° 1) 1 18 5 B 24 2 4K pLV. Des2d. C/
mCherry; T2A ; Puro LR JZ Vi ( reaction of an attL sub-
strate with an attR substrate ) , EF1A J3 3l mEyal/
Flag #%i5 (E A A BN RHAK [ 20 b Pk | i
Y1 E 19 3] IF 5 19 mEyal 1 3 3K 18 %5 35 & 2 K
(plv-mCherry ; T2A ; Puro-EF1A > mEyal/Flag) , 1 &
KA Eyal 5748 [ NM_001 310 459.1]
1.2.3  #7 Eyal A B QRBEBMEN CER B E
WM E RKiE HEK 293 406, fF 40 iC & B is )
80% ~90% B} , B L TC P E R o8 ¥R,
ABRL DNA RA Y (15 g FE R4 20 wg 1962
BRGY)) MR BTA2 000, UL )5 48 ~72 h, Wik
T FIHW,4 °C 3 000 t/min 2.0 15 min, JH 0. 45
pm JEREIE— L L 8N T LVE W K 200 wl R BRI
RMMAZBELAE, LZMA 1.5 ml 19 20% FERHE
W, A5 12 000 v/min 0 2 h, B0 28 BIHW],
WA DTIE R BEURE , R 45 IO UE 200 wl Hank's F- £
RV AR ME R BRI BE . 48 ~ 72 h J5 9t i
B R MERDOCRIBIE L, IR IE 1% ~20%
(LA T B T
1.2.4 JH# A4 £ A Eyal A F e MES23.5 %9 e

OB K 51 1Y MES23. 5 41 g 43 I8 45 1L 5 x 10*
AR S 6 FLARN, FEA0 AL AE KB 50% ~ 60%
Rl IR YL 6 B , 43 R % R 4] (A TR A8 i 75 1Y
YA |25 BRI (G DO FHEA T Eyal
FER I 1 ) P8 R R e A (SR G5 Eyal £E
e o AL R ) A8 5 ) o ARG T 3615
31 P e g A4 L 1) B B BAE B FR EE H in AL MOL
=10 AR TEE, [A] B AR 47 Polybrene (x4

WREERN N 5 pe/ml) 48 L 0%, RS S & T4
MOEE R SR 12 h 5 BB R 37 36,48 h J5 K
JERAHEE T WS TF I A RIS B 2 (TS
B AE W B AR 25 ) 0 RV BE R 8 wg/ml) i 34 Y R
e R A A A TS

1.2.5 MES23.5 e it A ag h & ANIFEIH
FTHABFSY 7%, 100 wmol/L 6-OHDA ¥ in A £ 2
FEREFIZR40ML 2 b, A AE R 2050 53% |, i LA B¢
W B IS () 5 S S0, A 40 A K 9% R )
90% ZeAT B, fiIA 100 wmol/L 6-OHDA & & , I &
HAINA PR IMAR A 0. 9% FAALINIE W, ZEINA 6-
OHDA 2 h J5UC4E 4N, 4T MES23. 5 4 e 08 119
], LA M % F Western blot ¥l Bel-2 #11 Bax &
FRIREAL

1.2.6 CCK-8 iXZtm MES23.5 s & 5 HUut
BV A=K A L, P B 2, 1 Tt T A P 2 A VA,
MES23. 5 ZHi LA REFL 8 x 10° A4 %5 BE 42 R0 7E 96 FL
M AP E 6 N FL ;24 h KSR UM BE )5
SRR IPCIR N BRALFE 2 h, 245 T2 s A 2 Tt 63k
Eyal U250 2 h )5 B 85 52 560, B LA
100 wl HFEH 10 pl CCK-8 R, 1R A5 & T4
MIEFEFEREE 2 he HEEFMAER I 450 nm A0 E
B,

1.2.7 Hoechst 33258 # & 40 & L 10, 42
T2 Kk A B 46 . Hoechst 33258 Xif 41 Jifd i#F 47 e (4,
Je PTG BB T WA, IE R A0 M A R OE 1
TR T A 20 A 2 S S0 vk e ol S 1 IR B0
ey K anfoiE R E 24 FLARF (5 x 100 gHff/fL)
AN RLA BE A 80% A I, X B AL I A BUIR ML R
REFE2 h, S A 100 wmol/L 6-OHDA b3 2
h, WO EE IR, A 150 wl B2, [ 10 min )5,
JH PBS ¥E 3 3, M A 150 wl Hoechst 33258 itk , ¢
5 min, YL, FH PBS U 2 i, WA i —
Rl D = s S W e A R S | RSO
PN IR T MR AL AR 1,

1.2.8 Western blot # Eyal \Bcl-2 #= Bax & & &
RRF ORI A A 40 A, 50 s T T L 41 i
F16-OHDA AbFH 5 1) 41 A K % B A 200 e, FH 0% 119
RIPA 24 i W $2 B S &5 H, 12 000 r/min &5 0> 30
min, BU_E %5 F BCA ( bicinchoninine acid) 0 € 235
WREE 4% 1 4 RFHLEE R ARES P ImA S x SDS
REZE M, 95 CAE WAL 10 min, HL 60 wg & H
#H47 SDS-PAGE MLk 73 & H & 1, ¥ % 2= NC
JEE AT 5% WIERG 2R W2 IR E AT 2 b, in—Hi 4 <C
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W?iéﬁﬁ,washing buffer %% 450 3 ), "R 10
mln,%/ﬁi*}bﬁ%gﬂ%ﬁ 2 h,HH washing buffer Ve
BARH 3 KR FH Odyssey CLX ZLAMEOE G R4 H
fiZ&tt . LA B-actin WIS, i ] Tmage J 73 #T 45717
JRPETH,

1.3 St KA SPSS 22. 0 #44 & Graph-
Pad Prism 9 #1743 At FnZs il (813, IE 2531 B¢
B x5 FoR, ZA R LB AR R T 25001, L
P <0.05 AEmAGIFE L, A
S 3R,

2 HR

2.1 ¥ Eyal EEMERSEAREIRNUMNG
BREE PCRYHAHM A B Eyal £ Gibson F
LR J N i 2% 452 T 18 9 2 24 404, FII A SnapGene 4K

A

PEEATEED] 3B, AT Nd A Apal. T A Xho 1 #4119
AR HE AT BB S, AT LA 43 7 AR 1 0852 295,
289112463 648 bp 1Y 5 45 DNA 45 (K 1A),
it L) I B AR O P K 25 R R 5 AR T Y 4%
SN ) — 2, Horh2 295 kb iR AE B A H
BEIN Eyal (1] 1B) , 545 52 DNA 40 #r He Xt
SHUHsE S —F (K 2), VL 45 R RN Eyal
1) 21 SRR B )

2.2 % Eyal EENERSNEERFSHE
TE B Eyal FRikFokif g2 HEK293 ZHff 15
F% 48 h JE R AN RS 77 _F W, it s BeE it
ATRREMAE o S FE B = DO BEL x PR R x
1 000, 455 B/ B wCh e 2% 5 0 2. 61 x 10°
(TU/ml) ,

bp bp

10000
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4000 3648
3000 2891

2500 2295
2000
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1000
750

500
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E1 #MENERERERNEYIEREEEREXI N
A FIEIRE TR ; B BRI FL UK 7347 ; M: DNA marker; P7 . B4 B UKL ;7 . 25 415 75 BORE

B2 DNA U/ i K & F 51 b 3
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AT R 0 1Y Eyal BB IS 36 0 S g
2R MOI = 10 JRYLF MES23. 5 b ,48 h J5BEM
BIEEF| R it mCherry 2150 (K 3) , BUAE
i 80% ., ZRIENSHE 3K 24 U U 74k 0 B 23
(LR A Ak , B Eyal MES23. 5 4ilfftk

A B
E 3 Eyal {2//5 % MES23.5 #iff1  x20
A:HI BB B OB T

2.3 FRTEFRIA Eyal EFER MES23. 5 fifas Eyal
EAKEHETE IWEHFEN Eyal MES23. 5 4
Pk, Western blot J5 kS 4 il Eyal 8 H AR IA,
ZERL R iRk Eyal 2 vp Eyal R IAKEH
TS AR T IR (F =11.82,P <0.05) , WL
K4, DALgh Rk — 20 3R WY B AR e 3R Gk
Eyal [ MES23. 5 40/,

A 1 2 3 ku

Eyal 60

B-actin 42

B 00

_|

(=)
(=]
T

Eyal 5 FUHX ik 7
IS
=

[\
(=}
T

0

1 2 3
El4 Western blot #:ill] MES23. 5 #lifih Eyal & H&Xi&KF
A:Western blot #:l| Eyal JEH 193835 ;B %41 Eyal & 1 KEH
GEiFIE 1 X IR 52 . 28 B ;3 3 Rk Eyal 4 5 EARA LE
*P<0.05

2.4 3IFKi% Eyal 3t 6-OHDA #5589 MES23. 5 4
BEEABIEN  H CCK-8 i I A T 25 ¥ 4b P s
MES23. 5 20l (436 J1 2846 JF 3547 T IE 8 22 W55,
ZER IR FRIR Eyal ZHAMMTE 1 0H B TS i
(F=9.159,P <0.05) , 1M X} B4 2 [0] 22 7 G 112

RO S) . Wi R R, X B AL A0 B A
B MRS S M 5 N2 a3 Z0 M A 5
W MRS /N HLAE 40, i 335 Eyal 440 iR 25 /1N
AL W W A% (& 6), LA B8R E W E & ik
Eyal {37 7 254 4 BE X MES23. 5 41 Jifd 114 54 405 1
.

100
- -
80 | -
< #
S 601 -/
=
it
%40—
20 F
0
1 2 3 4

B 5 CCK-8 #ill&HMMmuE N
1. %R ;2 . 25 AR LH ;3 . 6-OHDA Ab PR 28 3K 41 ;4 . 6-OHDA
REBEE 5 3K Eyal 2 55 6-OHDA Ak BH i 28 # ik 4 LL &8, * P <
0.05; 55X R4 . * P <0. 05

C D
E6 ZBHET MES23.5 AAKSHME  x20
A XTHRZH B 25 2 4K2H ; €. 6-OHDA AbF1 125 #4K 40 ; D :6-OH-
DA PR R IE Eyal 4

2.5 ji3Ri% Eyal 3t 6-OHDA %S4 MES23. 5 48
FUEAT-BIZN  Hoechst 33258 4L (@] T 25 4 &b
HjE MES23. 5 4z e 4481k, 455 BoR, 2
O AR L EE SR N 245 ) Ak 3 2H 1 4 A 2 RS
SIRIE G, A A% K /h—3, IR 5] (I 7A B)
6-OHDA Z5¥Ab 35 | 25 A 20 41 B A% A= [ 4, A2
AN, HH A T /AR 20 A 2 0 v e 30 1 B
(7€) ;333K Eyal AN IRT /MRS 2535
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PRZEAR FE R b, LL 45 R E Wit 35 Eyal 7]
FEAIE 6-OHDA #5319 MES23. 5 4 1=,

C D

&7 Hoechst 33258 - EMBMAMAATIER x20
A XTHBZH B, 25 #0420 ; €. 6-OHDA AbF1 25 #44% 40 ; D : 6-OH-
DA ALBR 3 FRIE Eyal 4585k F5 A -4

2.6 3¥FKi% Eyal 3t 6-OHDA S8 MES23. 5 44
AT HXER Bel-2 Bax RiIZHIRM  West-
ern blot 7 A 21 g vp A2 97 T 25 1 Bax AIPTIA T
H M Bel2 MFRIK, 45 R WoR, AR 25 ) ik 24 v
Bel-2 il Bax ik 22 5 A Si it & X ;6-OHDA 75
YNNI )E  Eyal i3 A4 Bax RIXHBALTF=
AR (F =11.89,P <0.05) ,1fi Bel-2 3151 &
BT R4 (F=27.83,P<0.05) (18 8), il
F23K Eyal B998 T MES23. 5 4Bt T-1E .

3 it

TEAS RS 2R b 180 2 2R AT K S
DA & e B @R L R a] DURp AR X,
[l 18 7 A AT 22 e R, AR

GRS 5 B 2 A HE ST S R 2R3 Eyal ROAHMIRE,
SHFSE Eyal F R 7E 22 OB RE A 22 40 j i 59 A= 92
It i 5Ll

AW IR M Y Eyal 3o 63K A4 a5 SR L Y
MES23. 5 ZH ik B 25 48 1A ) BE 20 41 AR 25 7 6-
OHDA ZbFE 2 h, ¥4 3# DA GERR 240 i iy 3 A A A
W45 - w7~ ,6-OHDA 1EF 2 h By MES23. 5 4ilfifg
(G PERRAIR T 29 50% , S0 £E 6-OHDA fEF 2 h,
TALEE Eyal 3o 3235 %0 47 1 20 2 5 2 AT O30 4
M. CCK-8 K25 R s, 12 %38 Eyal 410040 M7
F100 4 v T A AT BB AL, X R Eyal X #1455 19
MES23. 5 A B A f- 57 E . Hoechst 33258 #xff
SRR Eyal J& il H5 U A0 IR T MEH &4 T
X AL AR A

AR T 1) T BR AR FET S IR AR R LA Lk
P 2 PR R T, R A - B A IR Y 40
TR mEEMEA, LRRET %% E Bel2
EHRGENS S MM T A% O F R, SHE T8
PR SO S fE Bel-2 & FAZ % Bel-2
R FEAE MY TE N, A UESE R Y] Bel2 K
R TIRE S £ EURRE M 200 R B B UIAH G,
Bax B E LML T HEM, EFNHEOT, WKHZ p
LML T P00 T 5 0L P T AT IR S . Bel2
ARSI T Bk A R T, R 3] — AR B
PZs A IRARPVE T, T Bax 5 R ORI 2 AR 3 T
AT B — RO FAE B A AT
TEN ] Hoechst 33258 15K I 41 fg 8 T~ i 264tk L= | 7]
H: W ] Western blot 757 %} Bel-2 #1 Bax & H 4745
W, HE—2UESE T Eyal 7E8U5 0940 H HAG 5040
MO T RVERT, 45 5 B ad 3k Eyal 4109 Bel-2 %
K TS A, Bax B IR AL T 254
Rl SR, A58 vh BRAEZH & I — B4, B 6-
OHDA &b B J5 %) 25 25 (AR 41 1 Bel -2 1) 2 [ 3k 7K

A B 15 T 150
1 2 3 4 i
Bax ®” Lok L #® 4
B E10 T
z :
Bel-2 = *
K o - -
w050 - ¥ o5
. QN -
B-actin g 2
6-OHDA - - + + 0 0
1 2 3 4 1 2 3 4

B8 Western blot #&ill%& 48 Bel-2 1 Bax EHMIERIA
A Western blot #iilj#%$4H Bel-2 il Bax B [ AY9%35 B 4 Bel2 AR TEITE; C. M4 Bax B FARIKAKTEEITE 1 X IRYL ;2. 253
12153 .6-OHDA Ab3) 25 4R 4 ;4 :6-OHDA A FLfY T 33k Eyal 41 5% IRALELES . * P <0. 0535 6-OHDA AbBRF) 2 R4 gk . * P <0.05
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5 REZERA B3 o AN R AIR . E axX A L4 1
J PR AT R Ry 3z 40 A A AR 30 8 B 0 R S LR
BUEL, P B B P008 T R GER AT 8 B 43
A 5 A TR i T AR At SR — X, B AE 6-
OHDA fE 1 ~3 h i}, Eyal Fik— MR, LI%
Pz n) 2 B RE A 2 AN

25 FARR  ZFSS R T Eyal 3 23K 018 05 55
FRHEAK I Eyal F2E FKIKHY MES23. 5 4 itk , 3=
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The effect of Eyal gene overexpression on apoptosis of MES23. 5 cells
Qin Dengli, Gao Jin
(College of Life Sciences, Xuzhou Medical University, Xuzhou 221000 )

Abstract Objective
sent 1 (Eyal) on 6-OHDA-induced apoptosis of MES23. 5 dopaminergic cells were investigated. Methods

Eyal gene lentiviral vectors were constructed, and the effects of overexpression of eye ab-
Lenti-
virus overexpression of Eyal gene was constructed and infected MES23. 5 cells, then stable Eyal-expression cell
lines were screened. MES23. 5 dopaminergic cell injury model induced by 6-hydroxydopamine (6-OHDA) was di-
vided into control group, empty vector group and overexpression Eyal group. Cell counting kit-8 (CCK-8) , Ho-
echst staining kit( Hoechst 33258 ) and Western blot were used to detect the effect of overexpression of Eyal on ap-
optosis. Results  Enzyme electrophoresis showed that the target gene was recombined into lentivirus vector. Se-
quencing results showed that Eyal gene overexpression vector was identical with the Eyal gene coding sequence.
CCK-8 showed that the cell viability of Eyal overexpressed group was higher than that of control group (P <0.05).
Hoechst 33258 showed that the concentration and aggregation level of Eyal overexpression group was lower than that
of control group. The expression of Bel-2 protein in the overexpression Eyal group was higher than that in the con-
trol group (P <0.05), while that of Bax protein was lower than that of the control. Conclusion The MES23.5
cell line overexpressing of Eyal was successfully constructed. Eyal antagonizes the apoptosis of MES23. 5 dopamin-
ergic cells induced by 6-OHDA by regulating the expression of Bel-2 and Bax proteins.

Key words Eyal ;lentiviral vector; MES23. 5 cells;stable cell line ; apoptosis



