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A PR PR DI A7 5 A TAT P51 9514, PCR 9734 H (1) i BE TAT-RabGEF 1, 338 13 XLUi§ ] #4 8 PET28a~TAT-Rab-
GEF1 # 24 JFuhi 24K , #£ E.coli Rosetta (DE3) KA #AT 14 i ifs 3R A il G 25 11, 77 ) FH 2 R0 2 BT A 24k i ) 22 9 5 2
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Abstract: [ Objective] To construct recombinant expression vector PET28a—TAT—RabGEF1, express , purify fusion pr-
otein effectively in E.coli Rosetta (DE3) , and investigate its transmembrane effect in vitro on P815 cells. [ Methods] With
¢DNA in rats’ tissues as the template, two primers containing the TAT sequence and two designed enzyme restriction cutting
sites were designed. TAT-RabGEF1 fragment was amplified by PCR, and its product was inserted into PET—-28a vector to
construct recombinant plasmid PET28a—TAT-RabGEF1 prokaryotic expression vector. The recombinant vector was trans-
formed into E.coli Rosetta (DE3) and express fusion proteins. The protein products were purified by affinity chromatography.
The efficiency of the transduction of fusion protein into P815 cells were detected by immunofluorescence and analyzed by fluo-
rescence spectro—photometer, with using methods of CCK-8 to analyze the cells viability after transduction of different con-
centrations of fusion protein. [ Results] The recombinant vector PET28a—~TAT-RabGEF1 was constructed and the fusion pro-
tein TAT-RabGEF1 was successfully expressed in E.coli Rosetta (DE3). By western blotting and SDS—-PAGE we can see
that the protein products’ relative molecular mass was about 57 ku, which was consistent with the target one, TAT-Rab-
GEF1. The immunofluorescence results suggested that the fusion protein had the ability to transduct into P815 cells, and sat-
uration of fusion proteins to be transducted into cells was 1 wmol/L. [ Conclusion] Constructed recombinant vector PET28a—
TAT-RabGEF1 and expressed fusion protein, TAT-RabGEF1, which verified the TAT's ability of transduction. And it
would build a solid technical foundation for the following research on the effect of RabGEF 1’s on the activation of mast cells.
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5 I A% R 32 42 I F- 1 (Rab5 GDP/GTP ex-
change factorl, RabGEF1) J& iT 4F & #{ i) — 1>
Rab5 [ S RN 1, B /N GEH R R, B1E
NER A hFak 6, & 7 T 405, 5 IE KA
BTG A DG, 2 5 2 Fh 5 5E R R A |, S5k B
G2 L, RabGEF1~/- %k PR 8 4 1) I BUAE A 240 g
FH O 4 S RE A0 I, $27R RabGEF1 B A il i AL
RAMEINRERIVER o A AB i Rk i 77 U4 IX —
B ABIHUARAE K40 f A F T By ih
HNE A0 A T AR DG RAE VRS g . 5% S il
AR AR ARk A U B ) — P B e U R 1B
I REFTEA AL R] A FAL BRI A AT g . Kar
THE BT 22 ik e DNA Gl i 85 1 5% 3 4544 35 (pro-
tein transduction domains, PTD ) DA B 4 (14 )7 2
T AP T AR PN, AN S e 8 i 7 T 25 A
MINEE o NS ARE BRI 7 HIV-1 S0
F (transactivator, TAT) & H A 58 8 £ 09 26 1 %
A5, ARG K 2% 12U o % 4% TAT-PTD 5
RabGEF1 2 [, #4 @ TAT-RabGEF 1 () A% %35 &
ge I AT ARG 8, WS A/ BUIE R 4 i
T AN P815 I B R DB , A it — B4R 1) RabGEF 1
AR AR A0 B i A vh AV IR (AR

1 #MH#5FH*®

1.1 # #

111 Fk AskS e 5ok PET-28a(Novagen) |
¥ E.coli Rosetta (DE3) \ DH5 o857 25 41 Jifd i A
I F AT N FUIE KM A P8 15 (ATCC) o
112 E£ZXA 5% T4 DNA Ligase fifi . Xho
[ /i . Hind Il i (D2011A , TaKaRa) , PVDF Ji& (MIL-
LIPORE A 775 ) , 47345 W7 91145 B (T3 52 P
/N H] ), KOD Plus Neo DNA Polymerase ( 7 ¥ 25 /3
F) ), DNA #E B o] 503 5] £ (DONGSHENG BIO-
TECH) , & 46 Jit k7 /) £ 45 B0 R & (G-SHUN) ,
RABGEF1 Uk 7 ( L ifgA: T AF ), PCR Y
34 4% (GeneAmp ) , Ni-NTA beads (14 T 4 37 Fig 2
F] ), BCA 88 F & A A & (R s LA
RIEABRA W), B8 YO0 M (Leica A\ £
5 : DMI6000B) , ¢ 5 43 5t B i1 (HITACHI, #4
5 F-4500)

12 MRAE

1.2.1 3l4pi&it 5 B e h & & RIEDR

TAT+RABGEF1 J& K 31, 73 9 e 1T — X f 52 P
51 %, 51 ¥ A: 5 cccaagcttTGAGGAAGAAGCG-
GAGACAGCGACGAAGAAGCCTGAAGTCCGAAC—

GCAGG3' (R At Hind T F BEEIAZ 15, XK £ Ab
9 TAT 41 514 B: 5" cegetegagCCCTGCGTAC-
ACCTGAGGCTGCAGAG 3" (R £ 4k g XholR [ 1)
i) o LAZNELEL ST RNA S5E S5 720 M AR, 4
SRS A 519 B #5417 PCR Y71 . ¥ 1 4544
94 CHIAYE 3 min, 98 CAEPE 155,58 C ik 15
s,68 CHE 2 min, ¥ 30 NG5 , 68 C IE A
5 min, 16 CAA/F T PRFE LR PCR 241, JFH 1 %
DR AR R I FRL UK A T A BT S5 0

122 &4 % % PET28a-TAT-RABGEF1 # #& =
FalabE %5 % 2 BUTAT-RABGEF1 PCR [H]1i ™
Y)H PET-28a #4445 15 wL, 1 Xho 1 5 Hind Il 3L
iU, 37 CCINE 3 ho FUI W28 1% 6 I HLIK
Je , VIBUE A H G 3 R R 28 1A 1) 358 e 2% i TmT i
[i1] 52 WA 22 i A T4 DNA Ligase 1 pl, 16 “CJ
Lh B B R B S8E:, S5k 2
Je il 8 5 1 R 3 A T RSS2 S 4 MY DHS o, T B
WA T R F (Kan, 100 wg/mL) (% LB -4 |,
37 CHEFRILW o K H N bR HCE T 5 v pe
T3 mL LB 8% PRk 5 35 3%, 430 B BP9 A oz
KiIMA Xho 1 5 Hind Il XU 37 CHEYI 2 ho Y]
T Ak 4T (EB) B9 1 % BB H R I FL K
B T SAA B AR By FRE BOR SR T I0 , Hk
B FHME SE B T OR AT o

1.2.3 TAT-RABGEF1 & 4 & ik fo & & 4hfb | 2
M B 4 Ok PET28a—TAT-RABGEF1 #{k £
E.coli Rosetta (DE3) 7, T BB 52 1) 151 52 38 T #k:
PRIV R 255 5% F 5 RIIB (Kan, &R 100 e/
mL) 1 LB VAR b, 37 CH5 3246 88 55 5 i1k ik
(12~16 h) . FEATFIG IR AP RIG 5%, il HOG % B
Deoonn 15 F) 0.4~0.8, JI A 2.5 mL 100 mmol/L 5 F
FIIPTG (5 N BB AP 2L A ) |, (il H 20k B o
0.5 mmol/L, 18 CIE I It % . I HUREEAHTA
4°C Tris A W S8 75 24 0 OB 75 BE A 8 s, [B)
10 s, HA 30 Y, %8 200 W) , B0 30 min (75
L2 7710 000 xg ) WAL 38 A 1 mL lysis buffer il
Ab PR3 19 Ni-NTA beads 3 F1 2 #1 #E 4li 1k , wash
buffer ¥E 2 3 , elution buffer (50 mmol/l. NaH,PO.,
300 mmol/L. NaCl, 250 mmol/L imidazole, adjusted
to pH 7.4 with NaOH) PE i ™ H B9 8 111 2 1.5 mL
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EP 45, PEIE 4 ~ 5 YK, BCA ¥ & 2 1l & 75 1 1k
& P 1T SDS-PAGE H yk 4l fk % %2 F1 western
blot 53T o
124 @eEaFEsH  CCK-8 LKA
A5 A 43 B Fill & TAT-RABGEF1 X% P815 41 fifd (19 75
Pk ¥ P81S 41 il B T & i 2F 1M ¥ i) RPMI-1640
WEFRFE CO R FRAH (5% CO, NG E 37 C) B
IR, W E L a3 2 X A (i A S5 25 5 PBS)
TAT-RABGEF1 & 1 (¥ & 43 5 1 0.1.1.10
pwmol/L) o 573 AL 20 ML AT I AL J WA T A L, 1
B, VR AN L B Ry 1%10° 4N/, 43 5] 96 FLAKR
FL 100 pL, BRAEFLANAE N 1x10° 4> o U B 45 A I
T¥) 5 B 40 (12,24 .48 h) it A CCK-8 1A T , B b
A Dssonn EAR, LA 45 ST 00 2 240 L A 7%
125 @&EawsEFEmAen  fP81s 4
BT R 4R ILTE 19 RPMI-1640 8 37 55, O, 85 53
R R 9 R (5% CO, HRFNE R (37 °C) , 43 51
Agifb )5 T it U TAT-RABGEF1 g4 & &
w2 0.1.1,10 pmol/L, I H FluoReporter FITC Pro-
tein Labeling Kit #r i, /F H T P815 4 g 3 h, PBS
PE2= 15 TR B0 40 L, 40 o/L 22 B8 FH R VA I 5 30
min, PBS ¥t 3 i# , DAPI (6—Diamidino—2—phenylin-
dole dihydrochloride hydrate ) %% {457 B G S min
JG B CPUER I E L ks, Fr RO SR 9 G 4 i
W A3 A o SESRZr 4128 X RR 4L, FITC 41, 0.1
pmol/LL. TAT-RabGEF1-FITC 41, 1 pmol/L TAT-
RabGEF1- FITC 41 , 10 wmol/L. TAT- RabGEF1-
FITC 2H o 4 41 AR A B AL 2% 425 40 it 26 6 43 6ok
FET (B K 488 nm, & 54K 525 nm) i#E475¢
R HE T
1.3 SZitERZE

K SPSS 13.0 {46 b 3UEHE | v i BT Rk LA
x x5 3N, A0 RE I 43 AT R R R A2 Rl 22
ST, A A R FH e K 5, LA P<0.05
R -9

2 % X

2.1 TAT-RabGEF1EE# RT-PCR ¥ 1

2 RT-PCR ¥ 1% ) TAT-RabGEF1 7= ¥ £ 3
REAREEE e FL UK 5 L P LK /INZ 1500 bp (1 503 bp)
() B — Y Wb 5%t , S TR F % TAT-RabGEFR1 L [H J
BoAAF(E 1),

bp M1 1 bp
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MI1: DL2000 DNA Marker ; 1: RT — PCR products of TAT-
RabGEF1 gene; M2: 1 kb DNA Marker
1 TAT-RabGEF1E[E PCR k4R
Fig.1 Analysis of RT-PCR products of TAT-RabGEF1

gene by agarose gel electrophoresis

2.2 EARM PET28a-TAT-RabGEF1 B & 1]
LFE

PET28a-TAT-RabGEF1 it ki 28 Xhol 5 Hind Il
XU T e R 0 R 2 B s o 45 R I TAT-
RabGEF1 (1 503 bp) 76 AH N i {57 & DI — 45 H 1)
S5, BRI 21 1) S B A BH PR s R, 16 X RabGEF 1
BEE JFbr 250 o BH P 20 5 I 45 2R 5 Gen-
bank H )44 1 LR 781 Fo G R iz sk A
/N TAT-RabGEF 1 3 A #9 HF 7c Be ieAE 42 . )
J¥- 45 J 9E 4T Blast Fo X}, 45 58 % 1] TAT-RabGEF1
EL R e b 2 PET-28a /&, 5 NCBI L EVF1 P
5137547 BLAST 100%—3% .,
23 BEEAMNRESHAM
2.3.1 TAT-RabGEF1 % & ) Western blot 5~ #7 %
BT ) PET28a~TAT-RabGEF 1 J5 A% 261k
HARFE AL E.coli Rosetta (DE3) Rk F#E, 15 5 H
Z%ik ., Native 251 F4lifk H )5 1, western blot 2%
Ralifb )5 R4 % H 5 RabGEF1 Prik g & o 4%
RIS,
2.3.2 TAT-RabGEF1 % & #5 SDS-PAGE 4 #7 %
= B BRI E.coli Rosetta (DE3)H7E 18 °C
2£0.5 mmol/L IPTG 5 % )5 , BV R ER 1 7E 57 ku Ak
A BN, ST EARLMAEAR
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bp Ml 1 2 M2 bp
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M1: 1 kb DNA ladder marker; 1: recombinant vector, PET28a—
TAT- RabGEF1; 2: Recombinant vector digested by Hind Il F +
XhoIR ; M2: DL2000 marker

2 E4AFH HindIIF B0 XholR B X EE 1] 7= 49 F2 ik
&R
Fig.2 Agarose gel electrophoresis of recombinant
vector, PET28a—TAT-RabGEF1 digested by restriction
enzymes HindIIF and XhoIR

RabGEF1(57 ku)

GAPDH (146 ku)

B3 FES E A western blotting 25 R
Fig.3 Identification of fusion protein products by

western blotting

IN—BI T A T B A 7 A R 3R (&

4) . [RIBEXE SR R AT T I AT

RIHMEA FEAET BT

24 BAEEHETAT-RabGEF1 A a4
ASTa] e 4 il 2 1 TAT-RabGEF1(0.,0.1,

1.10 pmol/L)VEH 12,24 .48 h, % P815 2 it A 77

60 ku

43 ku

M: Protein marker; 1: products expressed by E.coli without in-
duction of IPIG; 2: products expressed by E.coli with 0.5 mmol/L
IPIG; 3: 0.5 mmol/L IPIG without pET28a expression vector .

4 & EB TAT-RabGEF1 & H SDS-PAGE H ik
S
Fig.4 SDS- PAGE analysis of fusion protein TAT-
RabGEF1

I (F=1.55, P=0.24>0.05) , 15 W fit & 25 1
TAT-RabGEF1 X} P815 4 ig JLiEEAEH (K1),

%1 TAT-RabGEF1Xf P815 4 £ 77 R S
Table 1 Effect of TAT-RabGEF1 of different
concentrations on the viability of P815 cells
(x+s,%,n=5)

TAT-RabGEF1
0.1 wmol/L. 1 pwmol/L. 10 pmol/L

Action time Control

12h 100 98.3£5.2  98.4+6.8 97.3+6.8
24 h 100 99.746.8  95.8+4.3  96.8+5.6
48 h 100 95.6+£5.7  95.2+5.0  96.6+4.6

2.5 Bh&ZEB TAT-RabGEF1 #t A\ P815 48 A1 i)
EEEMERT

JA FITC #7132 TAT-RabGEF1 % 11 i 3 0.1
pwmol/L I, & A /i & 1 i AL 5 XS A i 3k
F| 1 pmol/L I, 3 100% 1) 4 i AT LA I 5] FITC
FRic i) Tat-RabGEF 1 @il & 25 [ 5 101 24 B4 = A
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FFE & GX 3] 10 wmol/L) BF, 3E A 41 it 1 PH A 3%
Fme e A A I B AR AL, I S A i AR
B 1 wmol/L B, EHIEA I E LB AN, 2%
HeE mA T A R 2. BISHT/RNIMAEA &
0K 1 pmol/L I, 3 h J5 25 1 #E A LR A A1 1

%2 TAT-RabGEF1%: 5 P815 4 ff15¢ ¢ 7E & 43 47
Table 2 Quantitative analysis of the transduction
efficiency of TAT-RabGEF1 into P815 cells with

fluorescence detection (x+s,n=5)

TAT-RabGEF1
0.1 pmol/LL 1 pmol/L. 10 pmol/L
4.6+1.4 5.8+2.4 57.1+8.4" 142.2+21.8"% 145.0+24.1"%

Control  FITC

1) P<0.05 vs Control ;2 ) P<0.05 vs TAT-RabGEF1 0.1 pmol/L)

3 9 #

HE A 200 i S LR AR AT S 3 1) B 2 6L, I
i 5 PR AR R R ) B, R R 4 e 5
F O RIRE AN B =0 LB AR 2 R

No TAT-RabGEF1

TAT-RabGEF1 1 pmol/L

o BRI R IAE K AN S5 2 Fh RAEPEBR Y &
Az R J P IR K A0 i D R A B T s MILAAR 58 i
FLRE, AR 45 b e M 4L B AL, B 1 4T
HYeAb S P EE A, H T AR R 4 M ) R Y 25
Yo AR S o a0, R T —y— N MR R s 2
2 KA 8 AT 400 1) A A 4 A B O {33 o 1 o]
JE Bk A A 40 i 2 R RN 2 W ) S TR R (o H
i N 8 T S 1 410 ) SR A 400 i 4 R E A I
EHGE AR IR 40 i ) P A RRR AT . Fer
5T % B, RabGEFRT AT LA 25 BHL W7 A K 20 A 4t
JF -TgE 58 Bt 1) FeeRT & 42 H1 RAS 25 1 AH & /Y
{5 S B0 L RAS 25 1 2535 , ELAT 935 SCF/
c—kit RIBH 7™ Az 19 A5 W27 3800, DA T 400 ) A A 4
MITRE . T H RabGEF1 28 [ 4544 i 2, % A4 ffd
ToEEtE AN RZ I SE R S50 e ik, 47 BEE A 41 i
& HEAE FH DU AE D5 Sk ™ BEL T S R 200 i 0 A A
T AE K 20 B Eh e

AWK A 15 A 38 B 24 25 T A4 e
SRR R R AR T IR R T
ZEFLIRTNAE . XTI R R AN s
KA, 40 5 BRI 32 B BRI, 7R
H G VB E Ry T4 2577 0, mal&

BEl5 TAT-RabGEF1E A% S P815 HAEE B 2%k BHER R (x200)
Fig.5 Results of transduction of TAT-RabGEF1 into P815 cells shown by flurescent inverted microscope ( x200 )
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4o TAT R RIRAFE R 5 SR A A58k, T #% 3
43 F B I 100 ku B EE (A BRI DNA 401 5
A R, A A I B e . A LG T VP22 B A SR
FEYY TAT @A HHA LU LA AR i R 40
JitL 35 R 2L 45 g 5 A A I A A A BT B vk
R SHe A o M R B R 5 bl T AL [ PR
A4S VR I R RN VE FHACR o BRI, AR F 9 4 7t
PET28a— TAT-RabGEF1 # 4 Jfi ki 41K , 7F E.coli
Rosetta (DE3) B ¥k H g s b It alifb i 5 8 A
58 TAT-RabGEF 1 filt & 25 1 % A < 248 it 1 55 i
B S

5 TR 3 B AR S BG5S 38 R e i D ST
T PET28a-TAT-RabGEF1 5 4H 4 4 3 i sl ik
fili 4 % 11 TAT-RabGEF1, SDS-PAGE i 7% 15 M 4%
A, B AR 43 A ST ku, 5 TR Y R
M 5 B A A5F s Western blot /8 JR A% F 3Rk 5
RabGEF1 HUIRMI L, G o 765 3 06 MR 56
e T /Iy BRURE K 41 i 98 440 i P8 15, i Je 7F AL K
200 Jif A A i S A R AR R 8 P L e v 9 s F
g8 N B )z A & 2, A8 LT RBL-2H3
1 Ku812 4l i, PS15 21 g 7 AH [R] il 3% 2% 11 °F , it
RS2 10, 198 A A TR il B () B R L AR
R B R R ORI A R R A

S 0k
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