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What is 3D-RISM Theory?
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MODE SELECT

-

= 3D-Distribution Function (3D-DF): g.(r,)
» Example: Oxygen of water distribution around ethanol

3D-DF( go(r) ) on the X-Y plane 9o(r) > 2 is painted



Why choose 3D-RISM Theory?
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3D-RISM Theory

= 3D-RISM equation:

s’ eSolvent ceSiteons’
species

(1) = exp(=pu,(r)+h;(r)—c;(r))  forhi(r)<0
9.(F) = 1- ,BUZ(F) + h;(r) — C;(r) for h;(r) >0

g.(r)=hy(r)+1
(6,)"

o (o, )
u;(r): Z Ov 9, 4 Z 45ab{kﬁ} _k abJ}

u
b esolute r— rb b esolute rab




Application:

Selective lon Binding by human lysozyme
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N.Y., S. Phongphanphanee, F. Hirata



Background

L

. Target
lon-binding

247
by human lysozyme 43{(
&t
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)
holo-Q8BD/AIZD) Humam Lysezyme miutant

Reference : Kuroki, R.; Yutani, K. J. Biol. Chem. 1998, 273, 34310.




Background

o TEDwild typeHS KUmutantD A FEIRMZE
MIDE ST I I IS

83 84 85 86 87 88 89 90 91 92

Wild type Ala Leu Leu GIn Asp Asn lle Ala Asp Ala
Q86D Ala Leu Leu Asp Asp Asn Ille Ala Asp Ala
A92D Ala Leu Leu GIn Asp Asn lle Ala Asp Asp

Q86D/A92D Ala Leu Leu Asp Asp Asn lle Ala Asp Asp




Background
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« Q86D/A92DIE2DNDEEH &S (apo & holo)

- e apo-Q86D/A92D: Forms in NaClag
wizill « holo-Q86D/A92D: Forms in NaCl/CaCl,agq




Purpose
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LCARS-3004

% (KCl, NaCl, caCl,)

99.
¢ LysozymeDFEEIXEERDEZE

Computational Detall
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Results
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n
EWild type lysozymeE Y DK (DEEFR) . Na* R UCIr
J)3D-DF

q Cl (g(r)>5.0)

| Oofwater (g(r)>3.0)

B e (9()>3.0)

N

Active site:
Consists of residues
from GIn-86 to Ala-92




Wild type & Q86D
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Wild type & Q86D
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A92D
L s
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apo-Q86D/A92D

mpo mutantlX Nat U CazDWLVF hifEE TS
o EERTIXCa»FEEILTIZholofRIZEELTLEST=. apo
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holo-Q86D/A92D
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.1apo & holo-Q86D/A92D
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Summary
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Application:
Proton exclusion in aquapolin channels

LCARS-3004
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Proton transport in water
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Results : AQP1
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Results : GlpF
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NPA region
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Summary
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