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In vitro binding activity between HCK SH3 domain and HIV-1 Nef protein
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[ Abstract ]
activity of the expressed SH3 protein. Methods

To construct prokaryotic expression plasmid pGEX-4T-1/SH3 and to examine the biological
HCK SH3 gene was amplified by PCR and was cloned into the vector pGEX-

Objective

4T-1 to construct prokaryotic expression plasmid pGEX-4T-1/SH3. The recombinant plasmid was identified by double enzyme
digestion and sequencing, the positive plasmid was transformed into E. coli BL21 (DE3), and the expressed product was
identified by SDS-PAGE electrophoresis and Western blotting analysis. HCK SH3 and HIV-1 Nef proteins were purified and
their binding activity was detected by GST pull-down assay. Results The recombinant plasmid pGEX-4T-1/SH3 was correctly
constructed. SH3 protein was expressed and purified. GST pull-down assay showed that SH3 protein had a satisfactory binding
activity to HIV-1 Nef protein. Conclusion We have successfully expressed and purified GST-SH3 protein. Nef protein and SH3
proteins have a specific binding activity, which paves a way for screening drugs targeting Nef and SH3.
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E. coli DH5a.E. coli BL21(DE3) .4} 6 X His #52%&
() 4 TR pET28a(+) /Nef i A M H K S ¥ 5% il
(GST) hp 25 1y ki pGEX-4T-1 /i A #F 55 B 44 17,
EcoR T F1 Xho T MR PER TR W YUIEE . TagDNA R &
fifi .\ T, DNA % i .ANTPs,RT-PCR & PCR i& 7l
& Fermentas 24 ] 42 fit, DNA 4fi fb i 7] & W B
OmegaN ., i GST Z 7 EHLIKI H eBio-
science 2y Al , I His .52 BEHL K . HRP #rid B9 2
i 1gG . HRP dric B FE 50 1gG M B AL 5t 42
SHAEDHARARA R, HA =G5 B Sigma 55
ANw] AL, Ni-NTA # Jig . Glutathione Sepharose
AB FIZE 44k AKTAprime )  GE Healthcare
Bioscience A&l , PCR 5| ¥ & M & DNA I &3 H
A TAE) TR R 55 A BR2S A 58 1L,
1.2 pGEXAT-1/SH3 T@mavMmaE s ss A
THP-1 41 ig &2 RNA #9200 &% cDNA & Alt. s
THP-1 418, % F TRIzol i & $#2 5 THP-1 40 /ity
& RNA., DL THP-1 40 8 & RNA A B, Oligo
dT) M5, 2 5% 5k M-MLV #ef mRNA
BESRNES 1 BE cDNA, HARHE AR #i50) & Ui W1 43 4
1. A cDNA Bl -+ PCR ¥ H# 5 F —20°C
47, RNA BISERPELL 10 g/ L Bl A 5 I v vk
cDNA I it DAY 45 KB B-actin #EATHIE,

FIH PCR J7 3K 15 SH3 25 5% 51, R 38
GenBank H' HCK SH3 3% H ¥ 51 % 31 51 9 . 5" by
BN EcoR T M Xho 1 BV 5, LiFE514 5'-
GCG AAT TCG TGG TTG CCC TGT ATG ATT
AC-3" (EcoR 1), FHf51# 5'- CGC TCG AGT
CAG TCA ACG CGG GCG ACA TAG-3"(Xho 1),

PI_ER THP-1 400 cDNA 25 1 86 AR, P 1%
A HCK SH3 3£ K F5], PCR & & &Rk 50
pl BU 1 pl BO5E 1 4 cDNA MR, PCR 3§71 5& 4
A 94°CZEPE 2 min; 94°C 30 s, 55°C 30s, 72°C 30
s, 3 30 MEFF; 72°C 10 min, PCR 79 H 2l 1k i
Mg ifraife, WY 879 5 ul #4710 g/L Bilg
W B I FRL K T BE RS R 23 A R e WL 0T sk 46

H EcoR T #l Xho T 43 31 XL VI 4 {1k i) PCR 7~
Y SH3 1 pGEX-4T-1 Jii#x Rk 84k, ¥ hg v ™= ¥
PR 4L )G T, DNA #4288 W& T 16°C i 4%
W EE W A E. coli DH5o 7, $E B 55
e i SO B R 1 4T Tl D0 R T 45 0
1.3 SH3®aw R AR skt HHWHEERY
B4 F R pGEX-4T-1/SH3 # 1k & 15 £ H BL21
(DE3), PEERBRTERE T 37°CHR VA R SR . I H 4%
1: 25 M 0l R TR AN EERMN LB K
W37 CHRG I IR 2 Do (H 0. 6~0. 8 B, AL

WE N 1.0 mmol/L By IPTG S £ik., BOIE
FRL AR PBS YE¥% 1 k. HEE &) PBS HE L
TE A P LR, 10 000 X g B0 10 min, UL B B
FIVLTE AT SDS-PAGE, 45 3 38 7% K3 8 A A7 7
F LW, g B, A 5 ml AR & W
GSTrap FF 3% 1 )2 #1 B Al AKTAprime % [ 46 1k
10, S8 LA 5 A5 R PR BRI V-4 2% vh i (PBS., pH 7. 3) 3t
FEARJE R A B 2 % 1V W LA 1 ml/min B3 |
FE L ERESE ARSI A 8 A5 A AR B V- 1 2% vp ik L B
J& 26 5 AR R B PR B v (% 10 mmol/L KR
I B H K, 50 mmol/L Tris-HCL, pH 8. 0) ¥ filt &
HEEVEDE T kU8 GST-SH3 & M1, % M8 [F FE 1
D7 2K kL pGEX-4T-1 #: Akl £ BL21(DE3) , il
gty GST | H, WA aifb i & A i 17T SDS-
PAGE FHE F 5T B 305 73 #7467

1.4 Nef R A6 RAZEKX L i A5 I
R FE Y15k pET28a(+) /Nef #4k 2 15 £ 1 BL21
(DE3) ", PRECER se B 2 70 T &% RIRE R 19 LB 5 3%
W, STCHRG IR, W HHE 1+ 25 HFp it 4 31
FF&RIBERMN LB RBR P 37CRG R FE
Dsoo B 0. 6~0. 8 Bf , IR M 1. 0 mmol/L IPTG 5
S52ik, MRIREL 10 000X g5 10 min, PO B, A
HE T Buffer A F (0. 5 mol/L NaCl, 20 mmol/L
Tris-HCl. pH 8. 0) . ZE UK H LURR 75 I AR B 1A, 25
D VERALTAIL, 8 mol/L JR R L VEI G 4 Ni-NTA
R Ealifb H M H . AL BN ORRIKE
S3HIN 8.4.2,1,0. 25,0, 1 F1 0 mol/L) iy J5 ¥ & %,
PL SDS-PAGE X} 5 A7 5047

1.5 GST pull-down # & ## SH3 5 Nef #5 4 4
& BUEE M Glutathione Sepharose 4B, i PBS
VeV 3 WKL AN 3 A AR 17 27 37, FE 27
M3FE R IMA 10 pl 2ifb 1 GST-SH3 (0. 25 mg/
mD & H, 78 17 iR A 10 pl 266 GST
(0.25 mg/mDEHERN X OB, E/MEM 1 L
J& . PBS BRI UUE 3 G . 805 L. £ 3D
oo BlE A 10 ] 241 Nef(0. 25 mg/mD & A,
FEREEPES 1 h, H PBS ¥E% . UL 3 W5, B0
B, A 1 X SDS-PAGE £ 28 wh i, & b
5 min, B IE w7 31T 12 % SDS-PAGE; [d]
mF, DL R Rk B 2l Ak Nef 8 AR N BHPEXT IR, 5%
B, LA Sg/L WRE W R £1FA 2 by S A His Huik (1 -
3000), % MEM 1 h, TBST ¥EME 3 k)5 i A HRP
FRIC B FE i B IgG (1 5 000), 37CHEH 1 h,
TBST UM 3 )5 ECL &, H Stripping 28 th i
T 50°C AL B 348 PVDF ¥ 30 min, TBST %% 3 1K,
LS g/ LIAR Ry Z A 2 h J5, mA 1+ 2 000
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W TRE RS 20114E 3 H LA 32 %

BRI GST Z Bk, M E 1 h, TBST
YRR 3 WRIE M A HRP #rid B 2E PR IgG (1 ¢ 3
000), 37°CH¥& 1 h, TBST ¥ 3 5 ECL B,

2 # R

2.1 FMFH pGEX-4T-1/SH3 ¥4 %% LI PCR
J7 k3% SH3 B B, i f3 PCR =¥ 10 g/L Bl
WEBE 5 HL VK, W] UL — K/ Ry 168 bp 1947 S 7 2%l
(1, ¥tk SH3 F B 825 pGEX-4T-1 #hfkfr,
St WY L AL RS pGEX-4T-1/SH3 [ &
H R, A EcoR T A1 Xho T 347 XU V) 26 &, 3K
FHARA R BN S B 25 R — 3,10 o/ L 3 is b
FERE Uk A5 RN 2 fr . DNA 3 45 3 8w
SH3 4wt X751 56 8 H 325 4E 1F 8 . 2% R A% 3R 6
kL pGEX-4T-1/SH3 ¥ @ E# .

bp M 1 2

1 PCR 7= 4 B 3 A5 ¥ 5% B BB ik 53 47
Fig 1 Analysis of PCR products by agarose gel electrophoresis
M. 100 bp DNA maker; 1,2: SH3 PCR product

bp M 1

B 2 ZFHBRMN pGEX-4T-1/SH3 MEETIEE
Fig 2 Restriction enzyme analysis
of recombinant plasmid pGEX-4T-1/SH3
M: 100 bp DNA maker; 1. pGEX-4T-1/SH3 digested by EcoR[ and Xhol

2.2 SH3 &®awhtmikiabsailEzr H 1.0
mmol/L IPTG %t # 6 pGEX-4T-1 Ml pGEX-4T-1/
SH3 Ji kL 1 40 7 i 47 5 5 K3k, SDS-PAGE 78
GST #HHY5 GST-SH3 iEH A KL, REHTH
MR A Rk, AL B A SHS & 4 SDS-
PAGE I (& 3), HLIK5r & 098 H 5% 3] PVDF
Y5 GST Z w45 & 5 , 8 H 5Bk 43 A s
TEAA X 20 7 B & 29 32 000 Hl 26 000 4b AT 46 i) 5]
SH3 H A M GST & W ey (B 4, R4k
8T 4ifb iy SH3 &,

Mr(x10"y M 1 2 3 4 5
116—| = -
66—
45—
35—
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25— N

B 3 SDS-PAGE i EHEBHEZRERGHN
Fig 3 Expression and purification of SH3
recombinant protein by SDS-PAGE
M. Marker; 1: E. coli BL21/pGEX-4T-1/SH3, before IPTG induc-
tion; 2: E. coli BL21/pGEX-4T-1, induced by 1. 0 mmol/L IPTG;
3: E. coli BL21/pGEX-4T-1/SH3, induced by 1. 0 mmol/L IPTG;

4,5; Purified SH3 protein

Me(x107) 1 2 3 4

. .
B 4 ZFARETESHHEN SHI FA

GSTEAMRZRER AL
Fig 4 Western blotting analysis of

35—
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purified recombinant protein SH3 and GST
1: E. coli BL21/pGEX-4T-1/SH3, before IPTG induction; 2: Puri-
fied SH3 protein; 3: E. coli BL21/pGEX-4T-1/SH3, induced by
1.0 mmol/L IPTG; 4: Purified GST protein

2.3 NefZawiR&ZAZ %4 H 1.0 mmol/L
IPTG X} %44k pET28a(+)/Nef 5 kL i) 4 1 ik 1715
$ %35, SDS-PAGE /7815 S5 4 e b A — 8 4
M4 Nef # HH, R F 0 5 WU 25 R AHTF .
KEFETHWE A RS, BT N-NTA W5 25
Falifk 1) Nef 2, 4 SDS-PAGE % 5& , %} 4>+
2N 34 000(F 5),

2.4 GST pull-down # # Nef/SH3 9 %4 & & &
GST ZE H #£5 Glutathione Sepharose 4B beads %
VLS4 B B GST-beads Ml GST-SH3-beads, fil
A bR A His PR2 A9 Nef & [, 2 B0 8
KA LA GST-beads YITE. 1R Nef/SH3 H A 45
G REE P Nef 2 (I8 T GST-SH3-beads il
FE, DL His BBy —$0, BB\ AL 4 Hrfe 27
F 37 48 ] AR B — Sk A X 4 F 2 34 000 B
Nef FHFHHMH 0 171 GST ANfE 5 SH3 454,
M52 BRI PE 25 3, Loading FLoA B2 B R 4iifL Nef
BEAAE MM X B (B 6A), T Glutathione
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Sepharose 4B A LI 5 GST-SH3 fil GST 45 &, A It
iR PVDF 4t Stripping 28 WAL 5 , 75 L) GST
Uik —di ., & 8 F T EL S 3 B s DU AT LA ) GST
(26 000) Fl GST-SH3 (32 000) & [ & (& 6B),
SESRE SRR R Ik HCK SH3 25 4 3 2 11 fig &=
Nef HEF R RS G .

Mr(x10) M 1 2 3 4

116 —

66— .
45—

35—

25—

5 SDS-PAGE 7 #ff Nef & B 1R #Z R %
Fig 5 Analysis of Nef protein expression by SDS-PAGE
M. Marker; 1,2: E. coli BL21/pET28a(+)/Nef with IPTG(1. 0
mmol/L) induction; 3: E. coli BL21/pET28a(-+)/Nef, before IPTG

induction; 4: Purified Nef protein

Mr(x10°) Bloot:His Bloot:GST
35— o i oW
25— " . ”
@ ®
SH3 - - + + - - + +
Nef + + + + + + + +

+

GST + - - -
Sample 1# Loading 2# 3# # Loading 2# 3#

—

6 FHRENES T SH3/Nef IS
Fig 6 Detection of binding of SH3 with
Nef by Western blotting analysis
A: With His monoclonal antibody; B: With GST polyclonal antibody

3 it i

-

HIV-1 Nef J& JC 1% PEH B A 45 5 2 Fhfe £ 4
T 2 11 AY 38 BC AR Cadaptor) , e 18 5 40 g 1 28 9 2
TP AR 0 7 0 ) B T B0 T Y S e k% 5 L 7E
HIV 0% BA EZEMY . HIV B in
PRBERH 7R 78 HIV B KA &0 (L TNP) /5 2
PR ZE 18 (SP) 1Y f 3, Nef 3 H 7= A 58 748 ol 3 i 4
M2k LG HCK BY3& ¥ A AIDS AN & A= 5035 5 2
HELET) ) A R TE R M ALY HIV G 1) B g
YA HIV-1 Nef 7] LL45 & IF 1% 1k Sre 05 B 2 1R
WG CRLAE HCK) L 18 19 {5 5 76 538 1% . ole 22 20 i jgs
AR 2 TR 0 75 &2 RS, BEIL HCK
B EH C/EBP /NGy F [R5 49 1) 3% 35 14 n # w]

DAREAR 5 25 19 & R0 25 10 2 Ik . ar B R T
A9 EM201 il EM703 7] DLREAR HCK B9 3k, 41 i
p38MAPK f9 i 1, X L6 7 4= Wy 38 ] DL 3 i $
MAPK &M MBI CD4 " T 40 F1 M B9 A H.AE 1
7 10 i s 2 1) AR

ARG B AR H T 4 R TR pGEX-4T-1/
SH3, mALR K I 4ifh T A GST #3211 SH3 &
M. GST pull-down &5 3 R, A% #iER SH3 5
HIV-1 Nef & 176 &5 BA FE R PS5 6 06 v N
EAMEAEH BB ARG U5 E X Nef 5 SH3
S5 G 1R L ) 245 300 0 0 2 57 /5 B 0 T SR 3R 0

[Z % x #K]
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