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1.1 EO%A

GTPE~aNBECEUOE4AXxEACEIC x2 0 A, £ purine nucleotide phosphorylase, PNPase,
E.C.2.4.2.1£8-Thrombin A, %01°x00U Sigma 1«E%E-2 — °+»0 6 — UT»0 7 - Yx»0ANRECETCOEEA

£°2 - amino - 6 — mercapto — 7 - methglpurine ribonucleosideEM ESGE®” O0TATx -%-"OT3E 111g+
Ni-NTA - Agrose 1°x0 Qiagen 1«E%j£EAEGEO%ALITALG20- 010" ¢ vif j EEPNEOAERYUTA TE¥AE
x0E® £
1.2 Cdc42Hs pA+i T147¢

EEO"pA Cdc42 »0001 "2y pET =i TTUIE Novagen£OU E . coli OPOO (His ), EUCTUADTEY+T TE-
OAN#* = NTA — Agarose %3E00UCTOU ¢» EUPAPAN® °xOBY%- YATELAAAYEYE« SDS - PAGE -0
T67 ¢ TE" 60U 95% j£u°°xOEA"E2AT "0A Bradford -%-"U2I£60 BSA x=T2+éxlij£
1.3 Metal ion - free Cdc42Hs PAOE+,

" OOTATx 1! pA-%-~A0%ODP  AE-OOE¥3Y Cdcd2Hs ETEURACTPA M o * i£EUTA" ¢ puAp® o x0EOU
Buffer £ °50mmol/ L. Hepes, pH7.6, 20mmol/ L EDT A£00D0U 25°C +£TA 30m in£-E»°600
Centricon — 10 Amicon£A¢A; A E61UOU 6000 r/min iﬁl/Ab-l-AAéDA3-|AEA"E5 1 DjE+££1EA]D a»yED
Dj 10 £x000£8UY%OEE Buffer A TiET£AEDAS-AE £ E1y3100, Ey TEOOE¥3YEUO0D2D @A M ¢ *
A&x0jBU%« Buffer A »3E Buffer B 50mmol/L Hepes, pH7.6, 100mmol/L NaCl, Immol/
L DTTEEHD, T{EN — AéDPA3-AELY3T£003ypoEU0°0DUA EDT A £+£0EUNEEUOAA  EU0OPOD EDT A
O-A¢ uTOU 1ptmol /L EEQUAPATP  "»UA _YOEE 40% EOT -0x°°2673 20U — 20°C i £
1.4 OTA&%dEOAExOA EPAE- T~

0U"6A; GTP “®0UpACE: STAE@PE02: YAC GT P 10%IEOAEXOPAOICT x+O0AE-EU002EOATAARYA
L«ERA”E- T TATUODOTAEYSEOAEXOPAA TEEDM® * 1y = [M2* T i® {1+ [GTP I/ ([M?* 11, +
Kerpi®*) ), £80D Kerpjan,® * = 60pmol/ L™ Kerpiara?* = 35¢mol/ L(Zhao J. unpublished
data)if
1.5 »TAl2af”
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Fig.1 (a) Compare activity of native Cded2 and  Tj1a9E+a» 3E0y+E {£00 pH7.6 ExT0aTuEy

EDTA - treated Cdc42 measured by absorbance
at 360nm with the MESG assay system. The
absorption of 5.7¢M solution of Cdc42 in a
buffer containing 20mmol/ L Hepes, pH7.6,
200#mol/ L GTP, 0.2mmol/ L MESG and
Smmol/ L MgCl with 5 unit of coupling phos-
phorylase was monitored during the time course.
There were EDTA - treated Cdc42 and native
Cdc42 from 1-2, respectively. (b) Time course
of GTP hydrolysis of different metal ions mea-
sured by absorbance at 360nm with the MESG
assay system. There were no metal ion, Smmol/

L Ca®*, Smmol/ L. Mg** and 5mmol/ L. Mn**

from 1-4, respectively
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13TEERE+Ya+A» PACUTRUADEAEQE Cdcd2H s
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GTP E®YAEUAE = 1/e x AAem “'min ~'"™'{£
2 %atl
2.1 EDTA “'Ai1ypA Cdcd42Hs 0& 11 E»
Cdc42Hs PA»TDO+ERT

T2+£00EuNE2»EUA | - OxO+%ETENHACT A
M g? "pAO°Ti£S” O0TATx-%-"PIOAEDT A TA
0i3yEY¥A, -OxO+%ETENH%ACTUA M g* * EQUTET
- 3-AE3yEY EDT A j£0aN0" PAT1ypAA, 2»0U

©-0D M g* * ££&»TDOOETTE»A, A»ODA=T02T+8£EC Fig. 1 — a ODTR 1 0ETR 2 EUEY i ETE»A, 28»TELEFE
OU Immol/ L. EDTA “®0UTA Cdc42Hs 08 GTP +£TAE-0A EDT A 0iCTpOA, - OxO+%ETEUHACTPA
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2.2 2»[-%3EOAEX008 Cdcd2Hs PAACT»UAT

00 GTP 6" 01yA; JACE(OTAESGT P 08 Cdcd2Hs 0B%ApAKACT TR 1 B4CAE~EeHhdEDAE x0T
Cdc42Hs 08%apAhacTO2EC, 1 £4Ca£80,E00D 36ECTAAEDT £
EA0D S j® °T M -0+3"G+T GTP i« dc42Hs i DP CT%IEOAEXOEES {EP{EM jEM S °f
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Fig.2 Continuous spectroscopic assay of YPi re-
lease from the Cdc42 — GTP complex measured
by absorbance at 360nm with the MESG assay
system. The absorption of 5.7¢#mol/L solution of
Cdc42 in a buffer containing 20mmol/ L Hepes,
pH7.6, 200¢tmol GTP, and 0.2mmol/ L. MESG
with 5 unit of coupling phosphorylase was moni-
tored during the time course. Reactions were
initiated by the addition of MgCL. Final con-
centrate of MgClL was Smmol/ L, 250¢mol/ L,
100#mol/ L, 50#mol/ L, 2.5tmol/ L, Otmol/ L

from bottom to top, respectively

2.3 2»1-%3E6AEx0T0 Cdc42Hs GTP EO®
%aA »TAYWA2» T-0°T1 {£

Fig.1 - b T0E%+¥OTA " EE+2» [-%5EG
Aex010 Cdc42Hs GTP E®%AA, »TA! uA2»
1-0°Tii£1R 2j¢3j¢4 -0+0+TE% Smmol/ L
Ca " i1 g’ i®n** ®OUELPACE: 6 £TaT00U
EGATTGYPTAYA "»0 M g * ToNOE~M n? * 10
Cdc42Hs PAER%A»TALODO» T 31 EpAYE»TE-
by, O%T2 Mg * UAAGETE M g * PA [y, =
7.67+0.03 x 10 >min ~'£-Mn>* pA k,, =
14.2+0.1x 10 min ~'£QF

Mn?* @0UE+pAEPNECATROE M * * pA
EUNECUTRTAEAENYLECO, EyTTOSTRDOTTUALD
YOERPA- M n® 0008 M ¢ * AAEEPAKACT - HEY
%4°T0U Cdc42Hs 21900 5mmol /L Ca®* &
TaT00UTPAExOPACE 6ToNOEHOEE Ca * O»EC
ELTET-EUTE v, 0D 3 +1x600 pAtppl £-E¢
Fig.1-b 0DTR 2 EUE%ifu, OU Smmol/ L
Ca’*E+EC 2.57+0.02 x 10 *min ~'£-0UTP

Agx0”@0UE+ v, = 7.50 + 0.05 x 10 *min "

'£84EPA= Ca’ ¢ EAUOO2»T-0U0 M ¢? *©T M n? * PA»U0EOE Cdc42Hs %8°T £
2.4 %OE0AEXOA TETO0 Cdca2Hs EC%A»TA}UAOCTT £

Fig .2 TORYAE A+d M o*  AéxOA " EE+EG dc42H s »TA} +8» PACE: 0EBRXA M o> * AéxOA TENAOS
REFET-EUTEO82%TAYUES,,, 082%EY BifFig.3 — a £TEUAE k,,, E@ M g *A&xOA TEpA+a» Cé.0, B
xA M o* * A&xOA " JEUACS | RE-O, EyTTUA £,,, 0824067 6£-0U 1000mol/ L M g *x600” Tpht¥ol j£
Fig.3 — b +TE%AETET-EUTEE® M g* * A6 xOA " TEpA+a» Cé¢0 iEERXA M g® * AExOA EPADG O£
Cdc42Hs 08°EU0EaAPARACTAUAY  A+4£-00 1o EUOEAYAPAY» »» £-~% GTP Ta»» GDP %Aa°T
Cdc42Hs PAEUTEOS2up T ERET-EUTETAYN  B7ig. 3 - ¢ ©T 3~ d -0+3EC A ©I B 08 M ¢ * Aéx0AE
HALGTYE

Fig .4 TOE%AEE®RXA M n? * AéxOA " JEpA+A» £-Cdc42Hs »TA}+8» Cé¢O£C08 M g* * AAERE-E@xA
M n® * A8xOAEPAEY  REA,,, 0824EY REFETET-EUTE0S2%TAYU & ig.5 — a OT 5 b -0+d+TEYAE
OITET-EUfEER M n* * AéxOA " TEpA+a» CE.6iM n® * 10 k., PAYE»T-0TEO2" 60U M g *£M n? * uA”"e0U
¢EOOEL £, 14,8 6 TEM g2 *0»AUTA, R 2 270U 250mmol /L Mn?*x000% ~Tpkh¥ol j £¥°TA"E
E+pA M n?*PATET--"OJEUAEO202UTOU M ¢** i£Fig.5— ¢ ©1 5—d -0+3EC A ©T B 0& M n? *Aéx0A™
EQALGTUE

Fig. 6 TOE%AE Cdc42Hs Ex Ca® *AEXOA TEpALE» CE.0EB8 M g2 * Ol M n?*2» I-£6.4% * %4°TOU
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Fig.3 The continuous lines represent the calculated lines according the eqn.
(A) with the parameters given in Fig.2. (a) , (b), (¢), (d) are the replots

in the form of k., v,, A and B versus the Mg’* concentrations, respectively

0aTTxALE 2> Aex008 Cdc42Hs pABACTHUOEOE M > * i 81 n *08 Cdc42Hs %a°T»U0E2»1-jfFig. 6
HAAU2& 1Y+ TEYAETET-EUYEER Ca® * AéxOA EpA+E» Cé¢ OEr¥CTA TE™ 60%12 3mmol /L i£
2.5 YOEOAEx008 Cdcd2H s PAACT3EEYESE@%A -~ O pATe10T AINS3EEY i £

Table 1 Disassociate constants of metal ions with the Cdc42Hsi®GTP and Cdc42Hsi?GDP

and the microscopic kinetic constants of the hydrolysis reaction

Ka’ K" k> ko' ks ks’
(min "#mol/L) (min'ttmol/L) (107min~") (102min~") (10*min~") (10*min~")

Mg** 21.6+2.6 91.6+3.1 3.84+0.15 7.70+x0.21 9.2%0.2 2.5+0.1
Mn®*  8.26+1.51 13.6+3.6 2.68+0.72 14.5+0.6 10.1+0.1 2.3+0.2
3 10AU

3.1 0U00,6 GT P %a°Tue > x40xa0DELEUOEaNA%ACT (U” UEAPLBEC M * * pAKACTT»PEECTap+EED
WAEBU GDP %&°Tx" T-E+EM o* * 014006 GDP PA B - AXEA%® Ser/T hr 2D»UpAGC»UAAT»iICTER-E+
OBEA _ 6%4°T08° °xETUAE® - OxORAT»E-DT3E0» , 60y °EAz14pAANAAT» %411 i £0U G T P %&°Tx 1-E+£-
GTP pAy — AXEACTATTAO» , 6+£EUA T hr 2D»UPASC»UE]  GAE GDP %a°Tx” 1-0PuAAY  6E® - 0x00&
0U M g2 * - CEQAAT»Yi°T " 1§ £0U Cdc42Hs OPEAU GDP %a°Tx” 1-08 M * * 0+%0%(iCTUAEG T hr\,£6U
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ORJEM0E Ras p°°x%a°l Mg *oThaol  “2p 100uuol/1.
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EC M n * %4°Tx” T-£-40E0AEXOPAKACT THpa o0 L
T%0»0p0» , 6£60TPAUECOU GT P »*EC GDP o1 20 30 40 50 60

1#&CTx" T-EM n? * TUECO00& M ¢ Tal-pAka Time(min)

ToAEEWHACTOU Ras po°x j £y~ - hAzpAOn Fig.4 Continuous spectroscopic assay of 7YPi
Lo~ A . ~ o JT release from the Cdc42 - GTP complex measured

%Y £TA+E£Q0%ACT M g* * ©T M n? *E2£%4°T0U
WOXEIWA GTP pAY — AXEQUA pK, -OROAE 1 The absorption of 5.7¢mol/ L solution
LAAEST0%AT Mg® "pA 2.9 T8, BU%a®l ¢ 442 in a buffer containing 20mmol/ L.
Mn?*pA 3.4i£0EG%ACTPACEUOEAPA pK,  Hepes, pH7.6, 2001mol GTP, and 0.2mmol/ L.
0%, RE~00 y — AXEAKOEUOEXOUAAUATO%CsE~  MESG with 5 unit of coupling phosphorylase
OUEYOXEUpY: H * PACXUCI¥»+E-£000000DD0  was monitored during the time course. Reac-
pH TAEE®RAEUTEO20% 0iEG TP pA v — Ax tions were initiated by the addition of MnCk.
EéOU’E3éptO>>,61éOé1/4Ti£EuOO M n? +(,EOO Final concentrate of MnCL was S5mmol/ L,
YosT Ras ph GT P EG¥AAUAIT{E 100¢mol/L, 50¢mol/L, 10¢mol/L, 2.5¢tmol/L,

“OTOAGuAY%A0: " £4aT00U M ¢ * ToNOE-
Mn®* ®0UTApA Cdc42Hs PAERYA»TALODOY: 2 +TuATa, REFOLEOU Ras OPEM n * EO0TA, R 60Y% 3 1
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Fig.5 The continuous lines represent the calculated lines according the eqn. (A)
with the parameters given in Fig.4. (a), (b), (c¢), (d) are the replots in the

form of kus, v, A and B versus the Mn** concentrations, respectively
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Fig.6 Continuous spectroscopic assay of YPi release from the Cdc42 - GTP complex measured by
absorbance at 360nm with the MESG assay system. The absorption of 5.7#mol/ L solution of
Cdc42 in a buffer containing 20mmol/L Hepes, pH7.6, 200¢mol/L GTP, and 0.2mmol/L MESG
with 5 unit of coupling phosphorylase was monitored during the time course. Reactions were ini-
tiated by the addition of CaCl,. Final concentrate of CaClL was Smmol/L, Ilmmol/L, 250¢mol/L,
100tmol/L, 2.5¢mol/L, Otmol/L from bottom to top, respectively. The inset shows the replots in

+

N 2 .
the form of v, versus the Ca’* concentrations
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EFFECTS OF METAL IONS ON THE INTRINSIC GTP - HYDROLYSIS

ACTIVITIES OF SMALL GTPase Cdc42Hs
ZHANG Xiao - dong, TAN Ying - cai

(National Laboratory of Biomacromolecules, Institute of Biophysics,

The Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Different metal ions have different effects on the intrinsic GTP - hy-
drolysis activity of Cdc42Hs. Compared with Mg’ *, the physiological cofactor, Mn’*
has a slight activation effect on GTP —hydrolysis activity. The k,, of the exponential

phase of the experiment curve of Mn**

is two —times higher than that of Mg’* under
saturated condition. And the velocity of the steady state is lower than that of Mg**.
Essentially, there is no difference between the experiment curves of Mn>* and Mg**.
Both of them have an exponential phase and linear phase, which indicate that Mn®*
and Mg’ " adopt the same mechanism in binding to Cdc42Hs. In the case of Ca’ ",
there is no detectable exponential phase in the experiment curve. The presence of Ca**
only slows down the velocity of the steady state. This indicates that the binding
mechanism of Ca’* to Cdc42Hs is different from that of Mn** and Mg’ . With the
increasing of Mn’* and Mg’* concentration, the k,, of the exponential phase increase,
and the velocity of the steady state decrease. A detail kinetic analysis deduces the
microscopic kinetic constants of the hydrolysis reaction and the disassociate constants of
the metal ions with the protein.

Key Words: Metal ions; GTP -binding protein; Cdc42Hs;

GTP - hydrolysis activity; Disassociate constants
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