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Role of small-angle scattering in unraveling the recognition

mechanism by a multifunctional protein
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HIV-gp41.

Solution structure of Ca?*/calmodulin complexed with a lentivirus lytic
peptide 1 reveals a novel mode of molecular recognition,
Y.Izumi, A, Amano, T.Saito, Y.Jinbo: J.Appl. Cryst. (2007) 40, S179-S183.

Peptide name Primary sequence
1 5 8 14
[ MLCK22 KKRWKKNF | AVSAANRFKK | SS Canonical TP/a-helix J
1W,5F,8V,14F:anchoring residues, if #/ at 7, no globular structure
LLP1: 1 14
HV1A2A10 DRVIEVVQGAYRAILHIHRR
HVIB1A10 DRVIEVVQGAYRAIRHIPRR
HV1H2A10 DRVIEVVQGACRA IRHIPRR
HVIH2WA10 DRVIEVVQGACRAIRHIPRR
HV1rA2A10 RRHIHL ARYARQAVEIVRD
1 5 8 14

Abbreviations for the amino acids residues are: A, Ala; C, Cys; D, Asp; E, Glu; F, Phe; G, Gly; H, His;
I, lle; K, Lys; L, Leu; M, Met; N, Asn; P, Pro; Q, GIn; R, Arg; S, Ser; T, Thr; V, Val; W, Trp; and Y, Tyr.



ARAT1

Guinier Region (4n*R,?s?/3K1)

I(s,c) = 1(0,c)exp{-4n“R (c)*s?/3}
In the dilute limit,
Kc/l(0,c) =1/M + 2A,Cc + ...,
Ry (€)* = Ry* - By + ...
SFEM), BEFER,), HEER/NTA—% (A, By)

Kratky Region

Kratky plot (KP: Shape); P(r), d
1(s)/1(0) instead of I(s)

Mmax
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CaM (red); CaM/MLCK22 (black);
CaM/HV1AA3 (blue);
CaM/HV1A2A10 (green);
CaM/HV1rAA10 (magenta)

CaM (red); CaM/MLCK22 (black);
CaM/HV1B1A10 (blue)

CaM (red); CaM/MLCK22 (black);
CaM/HV1H2A10 (blue);
CaM/HV1H2WAL0 (green)

Ca?*/CaM adopts a dumbbell-shaped structure,
while the Ca2*/CaM/MLCK22 complex adopts a
compact globular shape. The data points for
the three types of LLP complexes are almost
superimposed on those for the
Ca?*/CaM/MLCK22 complex, indicating that
these complexes adopt almost the same
globular structure as that of the
Ca?*/CaM/MLCK22 complex, suggesting each

peptide adopts an a-helical conformation in
the complex.



Globular =) TP: a-helix => Anchoring Residues =) Motif
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A polarity oppositel!
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1 8 14
\ ‘@ S RS20 RRKWOKTGHAVRA| GRLSSS
CN D MLCK22 KKRWKKNF | AVSAANRFKK | SS
HV1rA2A10  RRHIHL | AR YARQAVEIVRD
\_ J
/ d< L LP1: 14 8§ 5 1 \
NTECN D ®C HVIA2A10  DRVIEVVQGAYRAILHIHRR
VIBIAT0  DRVIEVVQGAYRAIRHIPRR
VIH2A10  DRVIEVVQGACRAIRHIPRR
VIH2WAT0  DRVIEVVQG/CRAIRHIPRR
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HIV-MA (p17)

Solution X-ray scattering Reveals a Novel Structure of Calmodulin
Complexed with a Binding Domain Peptide from the HIV-1 Matrix
Protein pl17: Y.lzumi, H.Watanabe, N.Watanabe, A.Aoyama, Y.Jinbo, and

N.Hayashi,

TP

Peptide name

Biochemistry 2008, 47, 7158-7166.

Primary sequence

p1/N
p17C
p1 7T

GELDRWEK | RLRPGGKKK

KKKYKLKH | VWASRELERFAVN

GELDRWEK | RLRPGGKKKYKLKH | VWASRELERFAVN

[MLCKZZ

KKRﬂKKNEIAySAANREKKISS}
1 5 8 14
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A: Ca?*/CaM/p17N at 1:2

B: Ca?*/CaM/pl7C at 1:1

C: Ca?*/CaM/pl7T at 1:1
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24T 2 : Tertiary structural prediction

/\ Sequential morphs:
Ca?*/CaM/RS20 (ff0, 1cdl), Ca2*/CaM (ff17, 1cll) (ff11, ff13, and f15)

Target docking: Ca?*/CaM/M13 (2bbn)
pPl7 protein (1tam)
v Discover 3 module of Insight Il 2000 (Accerlys).energy min. & MD

fiZ487 3 : Calculation of SAXS profile of known tertiary
structures

Extension of the Debye’s formula |} 8Raaaag 1,0 \ )
Cube size=0.5A, r ,o=1.4A oy A |

I(s)/1(0) instead of I(s): £ ='~ e

No adjustable parameter FHEHEL i



In [1(s)/1(0)]

sTIs)I0) (A x10°
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SAXS profile & KP of
Ca*/CaM/p17T

ﬁ reasonable fitting of dat}
points except the deviation

beyond s>0.043 A1,

Such a deviation was also
observed for both Ca?*/CaM
and Ca?*/CaM/skMLCK?22

=

k complex. j

No instrumental bias!

No adjustable parameter!

(Biochemistry 2008, 47, 7158-7166)



Flexibility of central linker
green:1cll, blue: 1cdl,
magenta: ff15

(Biochemistry 2008, 47, 7158-7166)

Model for the complex
of Ca%*/CaM/pl17T

yellow: Ca?*/CaM
: pl7T

C lobe of CaM
139E 139E
pl7T: GELDRWEKIRLRPGGKKKYkLKHIVWASRELERFAVN |
74R 78D 82E 47E50D 56D 54E

I67E

Nlobe ot Call (Electrostatic Interaction)



Ca2*/CaM/HIV_LLP1
CaMIZLLP1&EEA L ERIRIEES L5, LLP1DIEMEIEM13, RS20 SR L1
(1) SN RLGHHIV- 1D CaMFFE TN CaMERRIKDEERZET R T 5,

(2) B ERESE-LLP1ZAVTEIRRIEEE LS,
@) Poh—RELBETHIHNORENEBIMES THERREEEZ LS,
CaMD#EEIZKY, gp41DIEGFHEAEEEINS,

Ca?*/CaM/HIV_pl17T
CaMDERT DIEEIFEERBRICKYELELEGL, EEEOLEEEIHU:
BEELY FEREE(X205A TRASUHEEERIX34.2ATHS,
CaM/pl7THEEARDEER. TLLTHEMBEERICLYRELESATLVS,
CaMDERKE/SYF X, pl7TONKDIYRAFILEERRET 5% EIZ485,

CaMIZ, HIV-1IZXL T, fIHIRAFELTEARLTLNVS !
INARELIZERE S FORERITICERTHS !




