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2
2.1
UP200S ( Hielscher ) ; Ni-NTA MiniPROTEAN 3 ( Poly-Prep
BioRad ) ; Superdex-75 26 /60 AKTA Purifier 100 Protein Purication System( GE
) o
. N $-D- ( IPTG) . ( PMSF C,H,CH,SO,F) .
3- 34 ) - ( CHAPS) . C,, Hy, N,SO,« NaCl. KCI. KH, PO, « Na,HPO, . .
( NH,) ,S0,-NaAc.HEPES( N2- N 2- C;H;N,0,S) BBI ;
( DNase 250 U/plL) . . 22— 24— CsH,,0,( MPD )
Sigma-Aldrich : o
2.2
2.2.1 RBD N7934914 RalGDS  ¢DNA
pET28a-MHL o pRARE
BL21( DE3) o 37C 50 pg/mL
25 wg/mL ( ) 3.0, 0.5 mmol/L IPTG
15C o 80C - 400 mL
1 mmol/L PMSF/ \0.5% CHAPS.5 U/mL 1 mL
5 min( 120 W 10 s 10 s)

16000 r/min 60 min 4 mL Ni-NTA * ( Mississauga )
4°C 1l h, 50 mL (1x PBS pH 7.3 500 mmol/L NaCl.
5 mmol/L <5 mmol /L 5% ) 50 mL (1x PBS pH 7.3.500 mmol /L NaCl.
10 mmol/L <5 mmol/L 5% ) o 15 mL (1x PBS pH 7.3,
500 mmol /L NaCl.300 mmol/L +5 mmol/L 5% ) o
Superdex-75 26 /60 o (M. cut-off 10000) SDS-PAGE

. 23.0 mg/mL.
2.2.2 RalGDS-RBD Red Wings  SGCH screens
o 1:1 1:100 Glu-C( w/w)
(2 mol/L ( NH,) ,S0,.0.2 mol/L NaAc.0.1 mol/L. HEPES.5% MPD.pH 7.5) - 3
o Paratone o Advanced Photon Source  beamline
191D HKL 0 o 1o
SHELX " . o ARP/WARP
. o COOT " \PHENIX ®  REFMAC '
o MOLPROBITY " o
3
3.1 RalGDS-RBD
RalGDS N- REM CDC25 C- RBD( 1A), Ral-
GDS RBD 122 C- ( RalGDS 793 ~914) RalGDS-RBD( 793 ~
888) 2.1 nm o RalGDS-RBD
( 1B). 1B RalGDS-RBD
o (al) « (a2 a3) B-sheet( Bl ~B5) o
RalGDS-RBD : RalGDS-RBD lleg, Valg, lleg,

Valy, Alag,, Valg,, lleg, Alag, Leuy, llegy, Valgs Pheg Alag, Pheg;  Leugy o



( RalGDS) Ras

895

6 : X
RalGDS RBD Ras/Rap
RalGDS-RBDs o
1
Table 1 Data collection and refinement statistics
Data collection Refinement
Space group P6, Resolution ( A) 40.0 ~2.1
Cell dimensions No. reflections 13 479
a b c(A) 104.59 104.596 3.98 R o Riee 0.204/0.226
a By 90° 90° 120° No. atoms
Wavelength ( A) 0.979 Protein 1612
Resolution ( A) 4.00~0.21(2.18 ~2.1) Heterogen atoms 4
R e %) 65.8 (16.1) Solvent atoms 55
I/al 8.4(3.5) R.m.s R. m.s. deviations
Completeness ( %) 82.5(96.7) Bond lengths ( A) 0.014
Redundancy 6.7 (2.1) Bond angles 1.554°

o

Values in parentheses correspond to the highest resolution shells.

A REM
N

1 RalGDS
Fig. 1

ture of the human RalGDS-Ras binding domain( RBD)

RalGDS
1
(a2

(A)

a3)

CDC25 RBD
793
RalGDS-RBD

RBD

o RalGDS-RBD

o

. (B) RalGDS-RBD
5 B-sheet(Bl ~B5) \1  «

The domain organization of Ral guanine nucleotide dissociation stimulator ( RalGDS) and overall struc—

(al) 2 o

(A) Schematic representation shows the domain organization of human RalGDS-RBD. Numbers below indicate amino-acid

positions of RBD boundaries. ( B) The crystal of human RalGDS-RBD forms a symmetry homodimer via disulfide bridges in

each monomer. The overall structure of each monomer exhibits an ubiquitindike conformation characterized by a five-stranded

mixed B-sheet ( B1-65)

a a-helix (al) and two additional small a-helixes (a2 and a3) .

3.2 RalGDS-RBDs Ras

RalGDS-RBDs-Ras * RalGDS-RBD B2 Ras

o Ras ( I)  RalGDS-RBD o
Ras/Rap RalGDS-RBDs o RalGDS-RBD
829 ~841, 3  RalGDS-RBD Ras-
( 2)s RalGDS-RBD Ras

( 2), RalGDS-RBD Ras Ras

RalGDS-RBDs Ras P,
RalGDS-RBD Ras C- o RalGDS-RBD Glug,y  Glugy,

RalGDS  Ras o RalGDS-RBD Aspgy  Aspsy o
RalGDS-RBD  Aspg,, Aspg, Glugy,  Glugy, Glugy  Glugy, Ras
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Fig. 2 Structure—guided sequence alignment of different RalGDS family members and structure of different
Ras-interacting regions
A)4  RalGDS ( MRalGDS-RBD:  RalGDS-RBD H-RalGDS-RBD:  RalGDS-RBD) .
Ras . B) Ras (I: RalGDSRBD II: RalGDS-RBD II: RGL-RBD) .

A) Structure-guided sequence alignment of RBDs in four RalGDS family members ( M-RalGDS-RBD: mouse RalGDS-RBD

H-RalGDS-RBD: human RalGDS-RBD) . The dashed lines indicate gaps introduced to optimize alignments and the Ras-interacting

residues are boxed. B)

Structure of different Ras-interacting regions ( [ :

human RalGDS-RBD II: mouse RalGDS-RBD

Il: RGL-RBD).
3.3 Ras GEFs Ras Ral RalGDS
RalGDS Ras  Ras C- RBD 90 - RalGDS
Ras Ras Ras  Ras GTP
o Ras( G12V) RalGDS Ras o
Ras Ras ( 30 ~40)
RalGDS Ral ( Ral-GEFs) Ras GDP
GTP . RalGDS CDC25 ( REM) . CDC25
Ras GEF Ras GDP GTP . CDC25
250 GEFs 5
(scr1~5), RalGDS RalA  RalB Ras
Ras-GTP  RalGDS RalGDS GEF
RalGDS ( Ral) *% . CAAX  RalGDS RIf
Ras Ral. Ras
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Determination of Human Ral Guanine Nucleotide Dissociation
Stimulator Ras Binding Domain by X-ray Diffraction

HUANG Xue-Ying' LEI Ming" SHEN Yang® ZHANG Wei’ LIU Yandi® LIU Ke* ZHAO Hao-Bin® QI Chao >
'( College of Chemistry Central China Normal University Wuhan 430079  China)
*( Hubei Key Laboratory of Genetic Regulation and Integrative Biology
College of Life Sciences Central China Normal University Wuhan 430079 China)

*( Structural Genomics Consortium  University of Toronto 101 College St.  Toronto Ontario Canada M5G 1L7)

Abstract The Ras binding domain ( RBD) is a highly conserved domain in the C-erminal region of Ral
guanine nucleotide dissociation stimulator ( RalGDS)  which functions as crossdinking domain between Ras
and Ras-related proteins. Crystallization was setup using in situ proteolysis method of sitting drops with Red
Wings and SGCH screens. Crystals suitable for X-ray diffraction analysis were obtained by mixing equal
volumes of the protein solution and the reservoir solution 2 mol/L ( NH,),SO, 0.2 mol/L NaAc
0.1 mol/L. N-hydroxyethyl piperazine ethanesulfonic acid ( HEPES) 5% 1 3-methyl-propanediol ( MPD)
pH 7.5 with 1: 100 ( w/w) endoproteinase Glu-C. The differences of Ras-interacting regions between the
mouse and human RalGDS-RBD were revealed by X—ay diffraction analysis and the results showed that the
differences were mainly on the C-terminal of Ras-interacting region. Glug,, and Glug,, amino acid residues of
human RalGDS-RBD involve in the formation of hydrogen bonds between RalGDS and Ras proteins whereas
at the same positions of mouse RalGDS-RBD hydrogen bonds form through Aspg,, and Aspg,,. The overall
structure of human RalGDS-RBD adopts an ubiquitindike conformation which is characterized by a BBcB8B8aB—
type tertiary structure and the C—erminal residues of one monomer form parallel B—sheet interaction with the
B-strand of another molecule.
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