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[ Abstract)
gondii RH strain.

Objective To construct and express the eukaryotic expression vector of 14-3-3 protein of Toxoplasma
Methods
matics analysis tools. The desired gene fragment was amplified from total RNA in 7. gondii RH strain by RT-PCR, and

The structure and physicochemical property of 14-3-3 protein were predicted by bioinfor-

sub-cloned into pcDNA3.0 to construct recombinant plasmid pcDNA3.0/14-3-3. After PCR confirming, double restriction
enzyme digestion and DNA sequencing, the eukaryotic expression vector pcDNA3.0/14-3-3 was transfected into Hela cells
Results

and the target protein was detected by Western blotting. The prediction of its gene sequence and amino acid

sequence suggested that the 14-3-3 protein was acid soluble protein with five conserved regions, existing as homo- or
hetero-dimers. The amplified gene fragment was about 800 bp, and the inserted fragment in pcDNA3.0/14-3-3 was 801 bp
by sequencing, which had 99% homology to the 14-3-3 gene sequence of 7. gondii in GenBank (Accession No.
ABO12775.1). Western blotting showed that there was more 14-3-3 protein expressed in the pcDNA3.0/14-3-3-transfected
(M,) was about 30 000. Conclu-

sion The eukaryotic expression vector pcDNA3.0/14-3-3 is constructed and expressed in eukaryotic cells.

HeLa cells than untransfected and mock transfected cells. Its relative molecular mass
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GORMEED , 14-3-3 & (AWl BB/ 5 T A5 5 5% %
Hho T B A TR AR S, (E R P A X T G
FEMNT D ARSCHU T 5 # 14-3-3 & H 45
MIfe, IR E 14-3-3 8 H W BEAZ R I EAK,
S5 AR A T RE B S

R 7T %

1 ##

1.1 3Hkktk, A5 A4 NS IE R RH
NARLE ZRAE, DRI ML, RInRs W
DHSo 1 A KMRAEACRHE (dERT) ARAR, HE
IKBAK peDNA3.0 FINE S (Hela) 4 M550 1 A4
T G 8 T 0 P B8 S 6 2 R

1.2 #4F% PCR (RT-PCR) 51409kt 54w MR
GenBank (% %%5 AB012775.1) & JE L 14-3-3 &
M ga 5 5 A s, b g 514 5
H15-AT GGA TCC ATG GCG GAG GAA ATC A-3'
M 5'-GCA CTC GAG TTA CTG ATC AGC TTG-3',
TRy R GV A, S B AR R
ABRAFS R,

1.3 E&XA  RNA #&BUH & 2xTrans Tag™
MR A Y (2xTransTag™ High Fidelity PCR
SuperMix) W H At 5t 2 Ua AEYHARG R A 25—
cDNA A & . BREIPEN YIRS BanH T . Xho 1 1
T, DNA #HEEE I B INE K Fermentas 2 7l ; IR FA
( Lipofectamine™ 2000) W H 3¢ [H Invitrogen 2\ 7 ;
DNA £l Il 7] G A0 /0N ok £ O] &34 1 A
| (LR AWBERAERAE, & KD
(Western blotting) 73 AT AH G40 H 28 = KA+
ARUFFEIT; bt 14-3-3 2 FCREHUAFN T 3-B5R
MBS (GADPH) PR ow BEHTIR I A Jb 5t B AR
ARG R, HR S E AR C 0 2P bt
& (HRP-IgG) FLEHt B HRP-IgG W A A5t BEm k4
PR A R R AR 2k [ = oA 4l

2 FHiE

21 ABEEFHHN SILH 1433 HNMEAK
GenBank % 5% % 71 Jil 4 AB012775.1 Al BAA25996.1,
X AT AE YIS B 2250, 33 protparam  (http://us.
expasy.org/tools/protparam.html ) 3 H7 25 11 (1 LAk 224
S HI NCBI 1 CDD (http:/Awww.ncbi.nlm.nih.gov/Structure/
cdd/wrpsb.cgi) Hl InterPro # J¥  ( http://www.ebi.ac.uk/
InterProScan) AT R, TR T 5 0P F 454
BOMIIRERL, T H R RS AT RERY DD REME B, A
NPS % SOPMA It % #% (http:/mpsa-pbil.ibep.fr/cgi-bin/

npsa_automat.pl?pag=npsa_Sopma.html) * & H 1 (1) —
P2 KA & AT 730 380 hitp/Psort.Nibb.ac.
jpHorm.html XS Z0 it 2 A2 AT F0 . A TMHMM F1
ProtScale 10 2 J& iR 1y 51) 09 5 55 X MR g K v,
Swiss-Model ( http:/swissmodel.expasy.org) F1 VDM #X
PRI L — 2 254

22 BWARAAEGY R SIEH RNA RS2
RS UEHEAT . 1 g RNA, 2B a0 & i )
F I8 cDNA, LA cDNA WBAR , FIPR BT 5 a1y
PCR ¥4 14-3-3 BL[H, ROWAR Ry, Btk 2 wl, ||
TSI (10 wmol/L) 4% 1 wl, 2xTransTag™ & P/ F
BER AW 25 wl, MEETFKE 50 wl, &R .
95°%C 5min; 94 °C 1min, 56 °C 1 min, 72 °C 1 min,
I35 AMEFR; 72°C 10 min, §7HO"WHEAT 1% 5050
OGE JSC PR KA

23 AHmAAEBKGHEREZT A BamH 1
Xho T B 43 7 WL B V) pcDNA3.0 Jit ki #1 PCR /=4,
1% 35 B W B3 M W Dk 2 15 it U0 i A A R H B B
PR (81 Wi om0 & el Wil U = W, K B U e i ARG
A ARTE T, DNA EHMAEN T, 4 CEHESH,
HBACNIRZ S DHSa, BB TEANYEHERMW
LB [ R4, 37 CHiFR iR, B HCRH 1 o B 4 b
FTEHEATEFREE (100 pg/ml) 1 LB AR 37 5
Ry 1, FEWTRL, &4 R 2 PCR ¥4, D
K BamH T 1 Xho 1 WEE VI 9] %58 J5 |, 16 L1
i AR ) B ARAT BRA WY

2.4 pcDNA3.0/14-3-3 45 % Za fe. Hela 20MI7E & 10%
AR E ) DMEM $555 5%, T 37°C 5% CO, it
TR RE T Hi g%, A AE K 2 709%~80% il I /I 22 i
Lipofectamine™ 2000 VBT g B YL s ORL
i) HelLa AT R4,

2.5 Western blotting 247 14-3-3 & & &5 F L2
48 h 5 2R AN LR IR 1, A SDS EREZE v
AU 10 min, 1217 SDS-PAGE & H HLUK , I it =
PVDF B L, 5%[Bihe W5k B 4G 35 %t 14-3-3 2 H
Z FBEURAI/INRST GADPH FyE DT, AR I 1Y
TP, Bn R R RO R AR

% =X

1 EYEEESH

14-3-3 FEH W FUHARX 73 i (M,) b 306982,
PSS RN 4.70, ZEFIH 266 2R AR, W)
PR IE HL AT 25 R (Arg+Lys) %00 33, Wbkl i
i @ ER  (Asp+Glu) BUR 51, AEE RECH 55.60,
NE Ve R B 75.30, HF ¥R K% & %0k -0.810,



<440 - o A 2 5 A AR AU 2 A 2012 4F 12 H 25 30 %5 6 1 Chin J Parasitol Parasit Dis Dec. 2012, Vol. 30, No.6

DR A I 2 2 1 Dy T M B 1, R B Y T 40 e
PEEATION A T AR | A SRR I RN
R A (4 T BBV 43 50 45% . 30% . 10% 1 10% .,

H Swiss-Model X 4VE g H /1R M8 H A A 14-3-3
epsilon (¥ 3% 5 4 NC_000017.10) , J¥ 5 — ¥ K
62.71%, #355-194, 14-3-3 HH YAl o BIE
S A RTG53 R 69.929%
1.88%F1 21.8%, —HEZ5HFIIMES R WoR | 14-3-3 HH
FELAFER SR RARE T, TE—A> U B
F AR R AL BE RS B T P, 2 14-3-3
B 5 B R A0 AN Bl R Ak 0 A T AR R v,
XF 14-3-3 B FRSFES N T, 2B 5 RIORSFIF 1
53 M R Alal6-Asp26. Leud9-Lys81. Leul20-Aspl139,
Thr178-1le196 Al Glu223-Thr241, ' Alal6-Asp26 I
Leud9-Lys81 2 14-3-3 45 [ [A) il 5 5 — RAIKZE S Ak,
Leud9-Lys81, Leul20-Asp139, Thr178-1le 1961 Glu223-
Thr241 ARG G0 8L, TE AL 14-3-3 8 F %O XU ]
T Arg-Arg-Tyr (RRY) —HRAKTE AL ATIE U iR 22 24
TR e BEIR 78 AR, %P HHA 14-3-3 LAY Th e
BoE1,

Ee BOAKR 1433 A MBI, AR Alal6-Asp26;
AR Leud9-Lys81; 20 4 1R £ Leul20-Aspl39; ¥ 4L & 1R %
Thr178-1le196; 1Lt Glu223-Thr241,

Note: Blue for space model of 14-3-3 protein; Orange for Alal6-Asp26;
Yellow for Leu49-Lys81; Red for Leul20-Aspl139; Pink for Thrl178-
1le196; White for Glu223-Thr241.

B1 SKRFFIXE 1433 B0 FEMENMLE
Fig.1 Location of the five conserved sequence regions in 14-3-3
protein molecule

2 BEHWEEHR PCR ¥
AN = JF B cDNA REMETT PCR 973, 79
FBR/N S 800 bp, SHUAME —2 (K 2),

3 EARIEHME pcDNA3.0/14-3-3 HEE

F/NE RS O SR BT R4 5, 4R
il ¥ N VI BamH 1 A1 Xho | XUEEY), DL K PCR 944
%5E, B B2 800bp (K 3), MITE5REM,
HEA—A> 801 bp TEHE M IR EZ2HE | 5 GenBank '

1000
750

M: DNA Bri&#; 1, 2. 14-3-3 2R,
M: DNA marker; 1, 2: 14-3-3 gene.
& 2 14-3-3 & RT-PCR 7=
Fig.2 RT-PCR products of 14-3-3 gene

Wil = JE 1433 A K F I (Fx5H
AB012775.1) [FUEPER 999% , 1%k B ¥ 50 v A — A0
B GRAE  RIE 522 ML TR G—A, HHRN Sk
A3k GTG—GTA, XN SRR TR (V).

1 000
750

M. DNA #R&EH; 1. pcDNA3.0/14-3-3 BIXLAEFUI ™91 ; 2. pcDNA3.0/
14-3-3 [t PCR 779,
M: DNA marker; 1: Digestion product by BamH 1 and Xho I ; 2. PCR
product.

El 3 EZAJRH pcDNA3.0/14-3-3 £F
Fig. 3 Identification of the recombinant plasmid pcDNA3.0/14-3-3

4 E#RIZEML pcDNA3.0/14-3-3 EH A B RIE

2L I TR A 5 0 S DR e O o v A Y 2 AR
pcDNA3.0/14-3-3 %% Y% Hela 4 0, FH 4T 14-3-3 i fk
4T Western blotting i, SR EIN, R Y AR
ik AR peDNA3.0/14-3-3 ) HeLa ZH i, A 14-3-3
BEERE, M, 2030000, HFik e TG
2 ORI AR Y A (4,

15 I

14-3-3 88 & — SR A0 AE A i o)) v e 21 5 220
TR RS IR M B L, AR TN 14
3-3 M LR PRk R T RAR AR AR TR — N ]
F, 5 Yaffe 7458, 14-3-3 4 RV G 45
W5 SR 2 E RSN AR EIAL S, KEH
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1 2 3 4
1433 S -~
GAPDH <« T T T

1, 2. ¥ pcDNA3.0/14-3-3 WYANAE ; 3. Hedess Bobimanfiy; 4. K
FRULANN . GAPDH: 3-Bf 2 H-ith B Il S
1, 2: Cells transfected with pcDNA3.0/14-3-3; 3. Cells transfected
with pcDNA3.0; 4. Cells without transfection.
4 Western blotting # i1l HeLa ZRA2 9 14-3-3 EAKFRIX
Fig.4 Western blotting analysis of pcDNA3.0/14-3-3 expression in
HeLa cells

A YIRe, AR 14-3-3 AT e EE K
IR Ay VR T B B 3G B RN R R, 8 An o il W R Rk
ST LA R A, FERFM 14-3-3 EAF
FUR IR 5 & H M OCHE F RIS RS BAIE e
3 43 HO L FH AT S A T H 1 Assossou 5512
FH G088 20 A0 T A8 W1 =5 01 b 23 B 45 5 2 B 14-3-3
AR, o M, 29 31 000 9B FRRAE L BR
BN MK | A5 S 55 5 R0 4 0 [ B 45 0 i HLA
BIRE, A, AUEERY 1433 A RS
T 2555 fE 08

FYESEE X S R 14-3-3 R AT T R X
JE 50 o3BT, A0 A A 020 o R AT T I A Rk T s
W, SR ER, EEEA 1433 HAHA 0%
LW, AL E T 5B R 14-3-3 1 B
KRG, PR E AR OK peDNA3.0/14-3-3 £
PCR . MEGVIFUTH 3 Hr R W, K Y 14-3-3 ZL P
PEROAE SERE | 4 AT MIEH , FAE W RIS AT IE
B R G F & RS, PRIE T R YR B
T AE TR 2 09 7 K peDNA3.0/14-3-3 A i e
Hela 20/, Western blotting 73 #TiE5E 5 )2 Ht 14-3-3
BOEEZARNERE, T ZEATIRE
FE G395 B ) 5 25 R
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