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Solution structure of signaling protein Grb2 composed of three domains by
Small Angle X-ray Scattering
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Figure 1.

Definition of the individual domain in intact Grb2, the
nSH3 (1-57), SH2 (60-152) and ¢SH3 (160-217) domain
(upper panel). The definition of the isolated domains, the
nSH3 (1-57), SH2 (58-159) and c¢SH3 (159-217) domain
(lower panel).
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Figure 2.

Guinier region of the X-ray scattering curves for intact
Grb2. The data with larger filled circles were used to
determine the I(0) and Rg values. SAXS data for Grb2
solution at 15.6, 13.0, 9.5, 7.0, 5.8 and 3.6 mg/ml are
shown from top to bottom. The arrow shows the position
of the RgQ = 1.8.
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Figure 3.

The distance distribution, P(r), of Grb2 calculated from
X-ray scattering using indirect Fourier transform method.
The X-ray scattering data were extrapolated to infinity
dilution for Grb2.
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Figure 4.

Distance distribution function, P(r), calculated from the
crystal structure of Grb2. In each distribution function,
the contribution from intra and inter domains were
calculated. Intra-domain; nSH3 (dash line), SH2 (dash
line) and cSH3 (dash line), inter domain; nSH3-SH2
(thin dash line), nSH3-cSH3 (thin dash line) and
SH2-cSH3(continuous line).

goooboobobbooboboboooboon
gogboobooooobboooooboobooboooo
gooobooboboooboobooboooboon
gobboooobobooooobbooouobobnboo
Uo0bo00o0bo0oo0obbO0oOoDDdmSH3O SH2
U S ooooooooooooooa
goooboobooobooobobooobog
ooooooobbbOO000o0o0oouoonnoarb2

0210



goooooopobobobbbbbboooggood
U0000Fg 34000000000 ODOOO
goooobg 2s0000000000000040
gboogoooobooboobeocbobnbonO
SAXSOUOOOooOoo ah2000000000O0O
gooooooobobobbbbbboooogooo
gbooooONMRODOOODOODODOOODOO
gooobo ab20000000O00OoOonDOn
gogobobooooobobbooooEpuuog
goo G200 0000000DO0O0O0OODOO
googooboooboobog

OOcerb2000000OO0OOO
O0OO00bO00obOobooobooobooooDoore
ooooobooobooobooooboooog
000000000 nSH3OSH2OO0O eSH3 OO
oboooboboooooboooboooooo
ooooobOoooboobooooboooog
NMRUOOOOOOOODOOOOODOOOO0OOO0OO0
ooooobOoooboobooooboooog
obooobobooooboooooboooooo
O (3]0
ooooboooooooboon 75000 Grb2 O
000 simulated annealing 00000000000
obooooboooboobooooboooog
200000000000 Fig.shoboomogo
Grb20 SH2O0OO0OO0O0O0O SH30000nooon
ooooobOooobooboooobooooo
ooooooooobooooboooooboog 750
oooobobo0oOmobooooobuoooooo
Oe000O0O00DOOO0ODOORgODOOOO
OFig 600000 0O0ODOO0ODOOOOODOO
OO000O0SH2-nSH3 O SH2-cSH3 OO OOODOO
e000dpnOooOoe O30 OO 160° OODOODO
RgO 200003000 0000000DOODOOO
FigoOUOOODOOODOODODOO
oobo0ooboooboooobooboboon
ooooboobooooobooobuooogoo
OFig. 70000000000DO00O00OO0ODO
O0Fig 30000000000 DO0ODOO0ODOO0O
bobooboobobobobooboo
ooo0ooboooboooboboooobooooo
ooooobooobooobooooboooog
o0 oooooobooooboooooo
ooooobooobooobooooboooog
O Fig4,700nSH30SH20cSH3 00O 0O00O0OO0O

EAE S ¥
5 % Rerd
Yo f G

Srape, i o

Structures of Grb2 in crystal and in solution. The left
Panel shows the side and top views of the crystal structure

&

(a). The right panel shows 20 top view structures of Grb2
randomly selected from the solution model (b). The
orientation of the SH2 domain is the same for all the
structures so that the relative position and orientation of
the nSH3 and cSH3  domains can be identified.
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Figure 6.

The distribution of 750 solution structures model in (6,
Rg) conformational space obtained from the simulated
annealing calculations, where 6 is an angle formed by
the vectors connecting the center of gravity from SH2
to SH3 domains and Rg indicate the radius of gyration
of each solution structure. The arrow shows the
location of the crystal structure.
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Figure 7.

Distance Distribution function, P(r), calculated from
the average of the 750 solution structures. In each
distribution function, the contribution from intra and
inter domains were calculated. Intra-domain; nSH3
(dash line), SH2 (dash line) and ¢SH3 (dash line), inter
domain; nSH3-SH2 (thin dash line), nSH3-cSH3 (thin
dash line) and SH2-cSH3(continuous line).
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