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W E: HT 4B SHP-1/SHP-2 L& HIRE & (5314 % 4 DICID2C), MLz h ¥4k, ¥ O BMEFe
D1C/D2C % 8 /% #2454 Escherichia coli BL21 ##k, 2 IPTG #F k&, BHREMBEF R B F oM F ks, @it
HPLC 4 & #1k D1C/D2C % &, P13 = 4p#t47 SDS-PAGE #.ikiem|. R/, vA pY 4E 4 XA BAL R 69 &4, )8 ILE
%R &k, i3 R 4k B sk xT shAb ey DIC/ID2C Z @ #ATsh A F o #7. 4R AW, KX TR ALT DIC 4= D2C
Eh, TEATHEREEGOHAAZL; A8 HPLC #ATH 2t DIC/D2C & @ #474 B tbik; DIC 9Aa*t TR =
A 34.6 kD, K KF 3k Kn=2.04 mmol/L, % 4 K=44.98 571, 4 71 % 4 Ko/ Kn=22.05 L/(mmol - s); D2C #4823 4
FREH 35.3 kD, K K F %k Kn=2.47 mmol/L, MEAH Kk K=27.45 5%, 53 M % # K/ Kn=11.11 L/(mmol - s); D1C #
AR Bl 75 M ARR T D2C.
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Abstract: In order to express and purify the catalytic domain of SHP-1/SHP-2 (named as D1C and D2C respectively) and determine
their kinetics, the constructed D1C and D2C plasmids were transformed into Escherichia coli BL21 and the expression was induced
with IPTG. The harvested cells were suspended in extraction buffer. After sonication, the solution was applied to HPLC and the
results were confirmed by SDS-PAGE. The purified peptides were further subjected to Kinetic specificity study using synthetic
phosphotyrosine (pY) as substrate by malachite green method and analyzed by Lineweaver-Burk plot calculation. From this study, we
found D1C and D2C were expressed successfully in soluble state in Escherichia coli BL21 and purified efficiently with HPLC
system. The molecular weight of D1C was 34.6 kD, and its Michaelis constant (K,) was 2.04 mmol catalytic constant (K.,) was
44.98 57, specific constant (Kc/Km) Was 22.05 L/(mmol - s); the molecular weigh of D2C was 35.3 kD, and its Michaelis constant
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(Kim) was 2.47 mmol, catalytic constant (K., was 27.45 s, specific constant (K../Ky) was L/(mmol +s). The enzyme activity of D1C

is stronger than that of D2C.
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Fig. 1  Analysis of D1C (A) and D2C (B) solubility. M: protein
marker; 1: deposition of lysate; 2: supernatant of lysate.
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Fig. 2 SDS-PAGE analysis of purified D1C (A) and D2C (B).
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Fig. 3 Standard curve of PO4* concentration.
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Fig. 4 DI1C (A) and D2C (B) kinetics curve.

HLLpY KRV EY I, D1C B AL 5 B v 4
SRR ST D2C, B D1C A4 R B G T B A
D2C 5%,
3 itk
SHP-1/SHP-2 J& 3k 32 {AKF 2 11 i 2 MR s TR g K
RN B B Y, RS S R et A
YEF, 5 h 20 A5 5 5 5 00 R RE OQ A 4 2 M
Ju R R Y S LR B DA OE M SHP-1 il SHP-2 #Y
P TE R S A T AR D T RE ) R B IX K, 5 AR
ARL: ¥ —ANH 200~250 /™42 R % 40 ik Y o
FIRS E RR AL g f s, O FL7e s v & — B
1SR IERR BE T (HIV)C(X)sR(SIT)(X RRFEEE—
IR Y R AL 1 M B R S S SR 1A R
T 98 T Tty 2 0 06 P ) S, S ) B R 2 AR A A
AL R RE 5% XY BURR 2 A W 1 S I 2 1 o)
TR TR I PP 35 P o O R IR A A S F IR 32 X A%
SO B PN 2 T 2 I 2 70 Ay 2 T o Ll e il 01 12 5
R M AR 58 A8 R 22 S TR I 23 52 Wi 1l 5 )IC
W4 & Fk e A4, ILAk, SHP-1 Fll SHP-2 L&
BCA T R IR R A RSN, M N R BT
FHRBRIE S B DA B ER R R S A5 A T, L
FUFZAL i BT 2545 BE T il 500, 9875 b
ZH PN [R5 H F35 SHP-1 1 SHP-2 51 & A -1 55 4,
AT S BT g s ol o Pl R D, xR R
O P T A4 L 2 3ol R R 5 S SHIP-1 1 SHP-2 11y
TS S AN AR ) A TR, T 4 i o A K BE Y
W E S E B ARy o A 1A S8 R ST T
IPTG #3335, I HPLC H AR/ & 4ifh, LIS
D1C il D2C & A InE R BE 2k,  H G H ALK
(2l A2 1 B5 0 T A

D2C kinetics
y=0.6356x+ 0.2569

1Lor g R=0.9922

08
0.6

/v

04 r

02F

0.0 02 04 06 08 1.0 12
1[s]

Journals.im.ac.cn



278 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

February 25, 2009 Vol.25 No.2

A0 L4 % W% D1C/ID2C ## 47 T
1R, G5RERWIAk R D1C/D2C BA — & i
FRIGTE 1, H D1C MYBERR IS %S 7 T D2C. I%h
H 5 Sugimoto 25 M1 Zhao % D4R I8 T 3 i A Hh
F iRtk 34519 SHP-1/SHP-2 H, SHP-1 ft i iR B G
BT SHP-2 MWFE 45 RAAT . [AAF, 5 Wayne
Zhou - A FTIA TAE R & A 7EAR R pH (iR ik
FEZAFT, D1C RYBEIR BTG 1225 T D2C Mot s
AN, (B TARRR A0SR, Wikl
K £ P 58 ek NI 88, DR A P T g - e R 7 S
I 7 By ' FE I T felE P A O B A L A BT
131 D1C F1 D2C g fii s 1, YR AR IR 27 T4
W TG 1Ko

REFERENCES

[1] Neel BG, Gu HH, Pao LL. The‘Shp’ing news: SH2
domain-containing tyrosine phosphatases in cell signaling.
Trends Biochem Sci, 2003, 28(6): 284—293.

[2] Streuli M. Protein tyrosine phosphatases in signaling. Curr
Opin Cell Biol, 1996, 183(8): 182-188.

[3] Tonk NK. Protein tyrosine phosphatases: from genes, to
function, to disease. Nat Rev Mol Cell Biol, 2006, 7 (11):
833-846.

[4] Neel BG, Tonk NK. Combinatorial control of the
specificity of protein tyrosine phosphatase. Curr Opin Cell
Biol, 1997, 9 (2): 193-204.

Journals.im.ac.cn

[5] Samuel W, Douglas JH. Inhibitors of cytokine signal
transduction. J Biol Chem, 2004, 279 (2): 821-824.

[6] Qu CK. Role of the SHP-2 tyrosine phosphatase in
cyto-kine-induced signaling and cellular response. Biol
Chim Biophys Acta, 2002, 1592(3): 297-301.

[7] Yang ZY. Protein tyrosine phosphatases: structure and
function, substrate specificity, and inhibitor development.
Annu Rev Pharmacol Toxicol, 2002, 42: 209-234.

[8] Yang J, Liu LJ, Zhou GW, et al. Crystal structure of
human protein tyrosine phosphatase SHP-1. J Biol Chem,
2002, 277(51): 50190-50197.

[9] Sambrook J, Russell DW. Molecular Cloning: A
Laboratory Manual. 3rd Ed. New York: Cold Spring
Harbor Laboratory Press, 2001.

[10] Jie Chen, Ying Qi, Zhou GW, et al. Kinetic comparison of
the catalytic domains of SHP-1 and SHP-2. J Cell
Biochem, 1999, 72(1): 145-150.

[11] Ostman A, Hellberg C, Bohmer FD, Protein-tyrosine
phosphatases and cancer. Nat Rev Cancer, 2006, 6:
307-320.

[12] Jia z, Barford D, Tonks NK. Structural basis for
phosphotyrosine peptide recognition by PTP1B. Science,
1995, 268: 1754-1758.

[13] Sugimoto S, Lechleider RJ, Shoelson SE, et al. Expression,
purification and characterization of SH2-containning
protein tyrosine phosphatase, SH-PTP2. J Biol Chem,
1993, 268: 22771-22776.

[14] Zhao Z, Shen SH, Fischer EH. Structure, regulation, and
function of SH2 domain-containing protein tyrosine
phosphatase. Adv Prot phosphatase, 1995, 6(9): 301-321.



