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ME: B8 M y-EIE TR p2(GABACR p2) JEN M EUZ R IR B, 7 S HALH 1 GABAR p2 Kk, %
e SH-SYSY #iififg, S8 GABAR p2 WAHEBALEH—dPERiE, FiE  MWEEATOR pET-p2-GFP-Tat; i ] 6 5 EV ik
PRI GABA R p2 235 ; ) Ni** S RUZ AT AL 40 A0 T 43R 1, - 08 ik 7 1R - 2 DR J T e 68 A H ARG GABAL R
p2 HEE LI 9O B T WSS GABACR p2 HYRE AR I AN E 7o H5 SH-SYSY A3 o 1E 2L R AR B2, 1E
HAH O O IE RO B (R R IR IR HLCE VR g ) FIE H e e 2l (il R S 97 HOE T e g ) S IR 4RI 21
I AL BREE (AR AR ACAF T 1 5R) A BRAL e 2l (RARMEAR P T 15 IR Bt AT SR s ) 5 O P A M cialm) e i
FHMMIE Ty, SR EALFOR pET30-p2-Tat 9 IER . 204LJG R ELALHE  p2-Tat i) 3% i 40 M L G SH-SYSY
M. BT IR IR F R YA b PR RIAL B YA AR I T U 2350 (100.0 £6.9) % ,(89.3 £3.6)% (51.4 =
3.6)% H1(66.1£8.5)% . 1EH N HRLL IEH L QAL AT ) HU AR Ze SR gt it 2 (P > 0. 05 ) s A PZL A0 % )
FIRTIEFHXIRA (P <0.01) A FIAL YL AN TE /) 025 % TALBEAL (P <0.01) . #Rik FAHHEN p2 £ Tat Tk
IR B A, S T e RA A A p2 19 SH-SYSY 2tk A BT p2 WA DI RESL M T 710
Ttk
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Construction and expression of a recombinant protein with y-aminobutyric acid type C receptor p2
subunits
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Abstract: Objective To construct prokaryotic expression vector of y-aminobutyric acid type C receptor p2( GABA R
p2) gene,induce the expression of the recombination protein GABA R p2,and transfect the protein into SH-SYSY cell line,
achieve the transient expression of the recombination protein GABA R p2 in SH-SY5Y cell line. Methods The p2-Tat gene
was inserted into plasmid pET30 to construct the recombinant plasmid pET-p2-GFP-Tat. The expression of GABA R p2 was
detected by Western blot. The histidine-tagged recombination protein p2 was purified through immobilized Ni** absorption
chromatographic column and the purity of GABAR p2 protein was detected by sodium dodecyl sulfate polyacrylamide gel elec-
trophoresis. The transduction and cellular localization of the GABA R p2 was observed by fluorescence microscope. The SH-
SYSY cells were divided into normal group and hypoxia low glucose group. The cells in normal group were divided into normal
control group which cultured in high glucose medium and without protein transfection and normal transfection group which cul-
tured in high glucose medium and with protein transfection;the cells in hypoxia low glucose group were divided into treatment
group which cultured under hypoxia low glucose condition and treatment transfection group which cultured under hypoxia low
glucose and with protein transfection;the viability of SH-SY5Y cells in each group was evaluated by cell counting Kit-8. Re-
sults The recombinant plasmid pET30-p2-Tat was constructed successfully. The purified recombination protein p2-Tat suc-
cessfully crossed the cytomembrane and transfected the SH-SYSY cells. The viability of cells in normal control group, normal

transfection group ,treatment group and treatment transfection group was(100.0 £6.9)% ,(89.3 £3.6)% ,(51.4 £3.6)%
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and (66.1 +£8.5) % respectively. There was no statistic difference in the cell viability between the normal control group and

normal transfection group( P >0.05) ;the cell viability in treatment group was significantly lower than that in the normal con-

trol group( P <0.01) ;the cell viability in treatment transfection group was significantly higher than that in the treatment group

(P <0.01). Conclusion The recombination protein p2 can through the membrane under the effect of Tat transduction pep-

tide and can successfully establish a SH-SY5Y cell lines which transiently express recombinant protein p2,which provide a new

research method for the study of p2 subunit function.
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v-2 3% T M2 ( y-aminobutyric acid, GABA) J&
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A0 6 A A T A A 20 % 45 . GABA
ZAKSr ok GABA, .GABA, 1 GABA 3 Ffilv. B, Fo
GABA, il GABA J& FRCAARMR P S 25 Tl 1 2 1K
FH . AL GABA . SZARM AL 24 3 4, 405
7 pl.p2 Fl p3, AHXS T GABA, Z{k,GABA, Z{k
XF GABA FEREURE, 3 38 JF S B BB R AL, A R HREA
HZ R P 1 A3 T . GABA. 2 Mt i 42
PRI CL SRS AN BBURK, AT 2 A e 3R S B R
P AR AR RIS I M kot T 5] %
KR 2 R G PR TR, R B AR B K2 B
T BRUE B 2 oe R R R, GA-
BA 214X ke 1l e i 458 4% 12 2 I 20 PR A
FA™ o WRFCUESS B0 GABA 52 {40 % 1 v 410 1t A e
A5 P R K i A A R g A T, 2 T A 45 e ik
BRI 1 R, GABA . SZ 4T A Ay feif
RN 23 VE W S B AR . AR R8BI,
WA 45 25 P RR 05 5 Sk 45 GABA 324K p2 I
3L RT3 GABA fig 5514 %™ HEM GABA,
A p2 HE R W RETE 25 W ph AR P D e h &
ERCEZMWEMN ., it LRIEM N GABA, %
1 p2 @ RIRAK IS A HA SR VER], A S5 A
HAME L HE [ GABA(R p2 £ B A 2K S22 ik 4
Wi75-1 ( human immunodeficiency virus-1, HIV-1) f{
S X% 75 4 [ ( transactivator transcription, Tat) 4 5
HAEAMN K, W —JHRBERR, WFR
GABA 3Z 1A p2 W AT fig 55 SLA
1 RS
1.1 ## DH5a B2, BL21 (DE3) PlysS
JAZ IS M L B A 4% =X S ( polymerase chain re-
action , PCR) i3] &; . Bradford & [ 7€ 27 & . His-
tag 2% f07¢ Y655 FH ( green fluorescent protein, GFP) —
P BRPERERR R AR IC L EPT B TG (H + L) —Hi 4
T AR RAEVBEARAIR A 7,2 x PCR Reagent
A T R AR A AR (dbat) A FR 2w, Phusion
HEORE DNA G F T38RI R B (P D A
R ], BRI A VIS QuickCut Dpnl W35 4E ) T

~y-aminobutyric acid type C receptor;p2 subunits ; prokaryotic expression ; protien transfection

FEOR ) A R 2 A, J5e 48 B 7 & + 55 =
OMEGA 4= 4%/\ 7], Ni-NTA Fast Start Kit 5 T 3£ [H
QIAGEN =975 |, 5 4 i3 W T35 [ Hyclone A4
3] RS 2R S ek B AP A% ZR 35 97 2 ( Dulbeceo”s
modified Eagle’s medium, DMEM) | & -5 5 2 W) T4
PN A R AR PR ], PCR 54 i L In-
vitrogen A=W /N ] A L, TG AR 43 F & 25 Marker
W F L RIEEAMPHABRAF], A2 b4 i
SR SH-SYSY I v [E Bl 2% Bt L v A= B Be 48 i
TR Lo
1.2 FHi&
1.2.1 EHKRHK pET-p2-GFP-Tat fi#gE L)
pET30 DNA Sy, pET30 378144 5'-CATATG-
TATATCTCCTTCT-3', F %7 8] # & 5'-CACCACT-
GAGATCCGGCTGCTAAC-3', Fi| Mk rapie e ik
TRk, DL3KT5 pET30 B A Bt . PCR 9§14
M Z R Hy0 33 ul, 5 x Phusion ¥ 3 22 wj ik
10 L, i S8 AZ B8 2 1 = B R ( deoxy-ribonucleoside
triphosphate, dNTP ) 2 uL, Phusion DNA & &
0.5 pL, RS9 (5 pmol - L™') % 1 pL, pET30
DNA #itflz 3 pL, S4A 50 wL, PCR #8452 i 4444
$7:98 °C FiAE P 2 min;98 °CAFPE 15 s;58 C & M
15 s;72 C#Ef§ 3 min 50 s,18 PMEFF; 7 72 °C 2LAg
5 min;4 CLRAF . fEGER 7 PCR PR AR TR 73 4k
10 g - L™ (SIS W g 12 A 7 LSRG

LA pEGFP-p2 ki A BN, p2 LU 519k 5'-
GAAACGTCGTCAGCGTCGCCGTATGCCTTATTTTAC-
AAGACTC-3', Fia 4 5'-CCGGATCTCAGTGGT-
GGTGGTGGTGGTGAACGGACTTCCGGCGTTTCA-3'
LRSI 5151 Tat His-tag br28 )7 51 454
HLLRAT p2-GFP-Tat 5B, PCR 34 ) W AR RN
H,0 35 pL,5 x Phusion §" 1% 2% s 10 wL, ANTP
2 pL,Phusion DNA 4 0.5 pl, ERFF51 494
(5 pmol - L™") 1 pL, DNA BIpR 1 pl, G &
50 pL. PCR 34 S i 454 4 :98 °C 1 A2 1 2 min;
98 CAE 4 30 s;55 C &M 30 s;72 CLEff 3 min
30 s, 418 NMEFF;72 C FHAEMP 5 min;4 CLRFF,
BFRFIAE010 g - L' BOBEBEEE IR FL Ik b AT %5 € o

% PCR 7 #y#4%fin 1 pL Dpn 137 CIHALS R,
pET300 B4 5 p2-GFP-Tat F Br#ie 1 @ 1 LR
G Ak DHS o S8 32 25 40 L, 7 1% Kan * 4 1A 20
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velE, R R . B TR AT PCR %S 8 54 ok,
M EEg |4~ 5'-GTAGAGGATCGAGATCGA-3',
TUES 9k 5'-ATCCGGATATAGTTCCTC-3', PCR
Pr#s s iR & R H,0 7 pl, 2 x PCR Reagent
10 L, ECFHES 14 (10 wmol + L™) #% 1 wL, 4l
W 1.5 wl, SRR 20 pL. PCR 4734 K W 25 F 2
94 CHAEPE S min;94 CAEME 30 5355 CHEM: 30 s;
72 CZEAf 90 5,25 PMEH ;72 CFLE{H 5 min;4 C
TAf . P HESERUT , B TIRF 4010 g - L' Bk
B HL UK S A2 o e I v B TR % T b 5t Tnvitro-
son WFF A L HEFF NP 4R 44y pET-p2-
GFP-Tat JFiky, 5 ki DNA ¥k )%, F - 20 CARFE,
1.2.2 Z|HER p2-GFP-Tat FERIEREHMR
& ¥t pET-p2-GFP-Tat 4k %] BL21 ( DE3) PlysS 1,
FFICAE 600 nm P4 T ARG REME A 2] 0. 6 B, Jin
AL RE R 1 mmol - L™" 1) 57 75 3-B-D- A 2 7L bk
H (isopropyl B-D-1-thiogalactopyranoside , IPTG ) 175
FAFE, 20T 37 CHI26 CiFFad . WHER
WTE.OEF,12 000 © - min ™' B0 1 min, 3 3
W, 200wl B iR £k 2% P % X ( phosphate buffered
saline , PBS) F & VIIE, 7K 20 min 5 , S %7 (6 s
HEFE 6 s [BR) , BRI . FBIERIAE 4 CF
12 000 r + min "' B0 20 min, Y4 b5 RN N AT IE
PEE . 8 mol - L™ JREFE M ULIE, VK 30 min,
F4°C F 12000 r - min~ "0 20 min, B 37k AP
LR R T o 0T 2 Bl S i 20 2R 3R A
— PR/ NEE GFP HLR (1 £ 1000 Fike) , —Hi N
PEBERREG (Ap) Fnicl B9 L =EHT/ N BT (1 2 1000
i) o

1.2.3 @k EHZFER p2-GFP-Tat [ ik ks
5200 mlL [, FA IR BCELRIA SR H . ] His AR
R ET S T B T B2tk , 5 mL AR PSS A g2 o
WAL IS, EAE, 400011 10 mL V28 542 i
20 mL ASPESERZEM (8 mol - L™'JREE,pH 6.3),
2 mL AEPEGE I ZE ph B (8 mol - L™ fRZE , pH 4.5) iff
TTEEEBER, JPICER AR . AR S B (W FE 2 2R
HLRRER R 2 mL JEARHEAR:, IR SETT 8 F 28402
B ARG B S em A HEAT i 4h IR AR H .
S0 WL WA AR BAE, b e B R A 2R
PR Tk e B it FL YK ( sodium dodecyl sulfate polyacryl-
amide gel electrophoresis, SDS-PAGE ) 4325 1% By i 5%
WL, %oE A B P AL

1.2.4 ZJHEAQ p2-GFP-Tat HL M 4% SH-
SYSY HHMIEFNT 3 em FEFRMLH SR  Fr 40 %5 FE 1k
N2y 80% AT LY (e el ) o & 20 pg p2-
GFP-Tat i £H & (1 /9 | mL 5 8% DMEM % & 20 il
24 h, WHEIEH I SH-SYSY 40y 0f B4, 78
WG ™SS Tat M- FEAE N p2 MFILRET] .

1.2.5 F|HZEA p2-GFP-Tat fyiF &l K
FI i 1k SH-SYSY 4f s, 5 B 40 M ik 2o 5 x
107 L', &L 100 L 70T 96 FLR . FiehGaRacM,
FE AL 3 Ry IE AL RIS IO AL . BB 2 oM IE
N IR L AR B AL Y A, Hob IE R R e AT
20 pg EALE I p2-GFP-Tat FiFF ; 1EH XF FE 4] o7
AR R SR, IE R A T G, RSO
2H 43 Ry b PR G 2 RN Ab BRAH , b PR FE Y 4 E AT
20 pg WU E I p2-GFP-Tat FliFF ; 4b PR ¥ 55
IRBUHTEARM B 32 3 0 24 h J5,2 413945 T 4N Ak
AP AL BE 12 h, AR EA 10 WL i
BRI G  R RT E RG R 3 37 CiF R 1 h 2R
FEFRAAE 450 nm 357 4T A6 I 25 2 440 6 T D' B AL
BB 3 MRS, LREE 3 K.

1.3 it ahiE A SPSS 13. 0 #4175k 4
ST, T R AYER £ FRUEZE (2 25) FoR A AL
BOR BN ZR I7 22 00 M, J7 22 5538 W 3R B
AN 25 T K, 7 22 R 554 R ] Games-
Howell #5553, P <0.05 223 A6 G it L,

2 #R

2.1 EHRH pET-p2-GFP-Tat #52  ZIRHLIK
J& ,PCR =113 50 3 ~5 kb A1 2 ~3 kb I BLA, W
Bl 1, Horp JkIE 1 7E2 ~3 kb AR BLS U Y p2 2
PR B2 (2.8 kb) R/MHFF I 2671, KB 2 7E3 ~5 kb
Ab B TN pET30 548 BE(S. 4 kb) R/MAFT I
F (B 1A) o FALBORL S #AL IR S 4, FE IRl
KA 6 i, PRBCRE T 2E1T I PCR, 25
SR, R AR IILE 2. 8 kb (7 E H BT, S P2
PR B IMART, FRIKE R ILIE 1B, 6 Sy B
PEVERE . BRI PPk S S 4 BOROAG 58 il

1 2 3 4 5 6 7 8 9

= 3kb
P 2 kb

A p2-GFP-Tat PCR ;=¥ % %€ %] ;1: p2-GFP-Tat; 2. pET30 5 ki H B
B FASERE R PCR %7 f 41 WKL pET30-p2-GFP-Tat [£];3 ~ 8.6 4>
BATERETE S IR PCR 74 ;9 : DNA marker,

El 1 PCR =¥ IxRE#ERE R Rk E

Fig.1 Agarose gel electrophoresis of PCR product

2.2 EHEBR p2-GFP-Tat RER FHMRL
iz ] GFP B s BEHTIRIEA T A 2 1 S i B 73 A
ZR W RTUKIE 2 FIPKGE 3 Ha] DUAR X435 T
70 000 ~99 000 Z [AIFFAESE F 45T, 5 BUH R/
79 000 [ HEAHHE H p2-GFP-Tat X/MHAFF, TMikiE 4
FIVKIE S AR BE 25 F R IR s e L, &
Rl oK & AR 1451 S5 SRR, EAHE E p2-
GFP-Tat F 2 IR KL, HAE 26 Cif5 =il
N HRBEE R (K 2),
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1 2 3 4 5

Mr99000 = =

Mr 70000

1 XS HRZH 3237 C5 S 0T A (9 0 1453 : 26 °C 15 5 I A 119 4 TR 14 5
4:37 C PR AT 1155 .26 CIES IR AR A .
B2 BAEA pR2-GFP-Tat £k

Fig.2 Expression of the recombinant protein p2-GFP-Tat
2.3 EHAEH p2-GFP-Tat it EHEHHIKE%
g iE g S R LR 3, B2 A A X o 1 i
279 000, 8 257 1 6T AT AL, 2B T H 4 A 1 A
ik Mgtk

1 2 3 4 5 6 7

Mr99 000
Mr 70000

VAR A F AR 2 AR 3 A AR 1 34 25 B R vl
VRIS« VIR D2 W M L4 6.« R 0 2 1 o 0 J 0 A4 5 7 < JE 85
G2 TR VE I AR

3 EHZEA p2-GFP-Tat i SDS-PAGE [E

Fig.3 SDS-PAGE figure of recombinant protein p2-GFP-Tat
2.4 EHZHEA p2-GFP-Tat #: SH-SYSY 4ff
2 PBS Ukik o, e Y H 40 25 11 0 40 M e S 0BE R Al
WENEREYICFS , HAMAZ R ANDGE S %t
HRZ SH-SYSY A Tosk (05015 5 IRl 4. 4%
WESEE A p2 7E Tat {55 IS5 T AT 2537 21 i
JiEE, i A2

G D

AT Y 2 0 i AT 1 B 2 2 2 40 o A0 B8 15 € T RS A 4 L B
AL IE] 5 D 1 220 M I AL 14

4 FHFA p2-GFP-Tat 3 SH-SYSY 40 1 ( x 400)
Fig. 4 Recombinant protein p2-GFP-Tat transfect SH-
SY5Y cells( x400)

2.5 EHAEBH p2-GFP-Tat ByiEHEEM L X
HRAL IR G Y 2 A B R Ak B2 Y 201 (1) 20 B 3%
A3 (100.0 £6.9)% . (89.3 £3.6)% (51.4 +
3.6)% F1(66.1 +8.5)% . 1F % 4515 Yy
AN ) e 22 S RG24 L (P >0.05) ;&b
PRZL A0 BTS00 B 35K TR H X AL (P <0.01) 5 4k
P YL 20 240 Jf 1 ) 2 AL (P <0.01)

3 iFig

5 PR TR P e e RO s 2 A T 2 e 4
I, 3% T-BOXU 5, I ELEE YRR A, K . i 4E
Sk , ) PR 1417 S el B ) 5 1 R AT I S T
FEPE . Hodr HIV-D Tat 2y 11 A2 3R 4R 10
R S, R U 1998 AERE R LG, B
JO7FH T MR 11 DNA 55 4 137 it 40 0% 1 i
O s A VI oS S E I T I W N J E 5
S AL RN AN, R B4 40 A A R Ik 1
M EE T AN S I R A 4T HL Ta
Y FE R R 7 B0 B 1 80— s R S RE T
WS Tat A G Bk 8 AT B I B o 4 L
S e B 005 B0 e e Y L A o P
T o WHEETE Tat /-5 F i1k A Wy, SEI 6 2
M2 P I3 R T 0 Tt 5 SR R M
LRI R B Z 408, WA B00A T Lesch-Nyhan
LEAAERY . U EBRSEFEAMIESS T HIV-1 Tat HA)™
TR A SR T, O SRR R B T RE T B
EAR .

GABA Z K Z i, GABA, Z K Fl GABA, 32
R 8 T W0 AR e S B T A2 A, T A R
GABA REMZ AL 18 2 56 244 I/ 100 ] 4 S A5 DA T 4
e REc ka5 . WA B TR 45 SR
S 25 5 W G T A GABA, 21K 35 R I,
WFSE KB, 259 AlE L V1 GABA 2R i3k, K 4%
PO PR TR R AR A T T B A 5 45
) 2 5 v, — ST E GABA 5 A B S
GABA, 32 1 1 25 ¥ S 7% th — & i b 2 4 9 A
FIPT BTN F R B TR GABA 244 J
TRERAS AT 1 o St DR 28 okl 28 T 7E B L 453
s . T HRTET p2 WAEIIRER B £
Fi SR P 5 DR Il JR 2 e 2 1 8/ fH
Wi A B A AETERERT K AORAIRS R R, A
WFSEHI Tat s SIRBINSCIL T p2 76 SH-SYSY 4y
FRE e S5 T B ST S T R B R AR T B

AT 5 F T R 235 3 A M 8 p2-GFP-Tat T
U, 9 RAiE B4R S AL 7, X SH-SYSY 4
M T EA R ALY, T p2 RiEE4 T CFP, &
FAE [ p2-GFP-Tat ¥ Y5 , & PUAI ML s i 4 64
PHAS S, XAFS: T EULE [ p2-GFP-Tat {35
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. 5.

I MR AN SH-SYSY 4 fifl, 4 A 35 J7 A il &%
R, TEH N HREH | I % gL 20 b 3 40 Ak 2R e
A TE S5 ) R (100.0 £7.0)% . (89. 3 +
3.6)% (51.4£3.6)% (66.1 £8.5)% , IE% %
PERE 9 T AL A p2-GFP-Tat X 40 i 7% 1 JC2 i,
TREAACER 5, A B EE Y 21 41 B 3% o I 2 5 T4k
], XUl W E A p2-GFP-Tat 75 Gl 48 45 1 1
PR RENS— E R T 1 am 40 s 77 o

ARWFFEARIMG R p2 BT, HE B Tat 7% SO0

RS A MR A T A Y, T R 45 L AZ AR ) R, 1S 5 A
e ALK MINMHE T EULEH p2-GFP-Tat-
His , Z& B AT DUAFI IR A AR R ik il & 85 11 p2-GFP-
Tat-His , 75 1 22 TG B A UGB R rP A i p2 —ad 3%
MZIK,\, P& ey L P 3R KO, BET R F Y GABA

ZARS G5B K 25T L S ) 5L 50 T
B, N T T 9505 25 BRE JL A

S 3k
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