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Requests

e Philippe Hunenberger (ETH)
“New schemes for evaluating electrostatic
Interactions in molecular systems under
periodic boundary conditions”

 Algorithms for GROMOS electrostatic
force field determination, in next Rev. of
that software
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The most straightforward algorithm to compute pairwise inter-
actions within a given cutoff distance relies on a double loop over H u n e n b e r e r 2
all unique atom pairs in the reference box, leading to a scaling of g p
the computational cost as O[N(N — 1)/2] = E-'[.-"v"?L where N is
the number of atoms in the system. This computational effort may http//WWW|gcechCh/ph||/pdf/0424pdf
be reduced by application of the Verlet pairlist algorithm."" Here,
the calculation of the pairwise interactions is performed in two
successive steps: (1) generating a list of interacting atom pairs (i.e.,
pairs within the cutoff distance) by measuring the minimum-image
distances between all unique pairs in the reference box, and (2)
evaluating the nonbonded interactions for the atom pairs contained
in the pairlist. The computational cost of the first step scales again
as (i[ N2 1, but that of the second step only scales as ] NR*], where
R is the cutoff distance. Time saving is achieved (at the expense of :
a limited loss of accuracy) if the pairlist is only updated every n
{typically 5-10) timesteps, and assumed constant in between.
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G RC 2004 C Ch R - Figure 1. Schematic illustration of the principle underlying the present pairlist-construction algorithm,
Omp em eview for a two-dimensional system with L, = Ly = L. N, = N, = Nand 0 < R = L/6. From top to bottom:

reference box and its partition into grid cells, mask array. mask-pointer array, cell-pointer array, and cell
array.



Hunenberger (p3)

PHYEICAL REVIEW VOLUME 15¢, NUMBER 1 F JULY 1967

Computer “Experiments’ on Classical Fluids. I. Thermodynamical
Properties of Lennard-Jones Molecules*

Loop VERLETT

This potential is cut at r,= 2.5¢ in most of our experi-
ments, or, in some of them at r,=3.37. The problem is
to integrate the equation of motion

d*r;

w

=2 f(r). (2)

dit e
To integrate (2), we use the very simple algorithm
ri(ti) = —ri(t— )+ 2r:()+ 2 for; (D)2, (4)

J=i

where k is the time increment which we take equal to
0.032. This is practically the value chosen by Rahman
(i.e., 107" sec in the case of argon). We have checked
that this time increment is adequate and even super-
fluously small in most cases. For instance, for T'=1.38,
p=0.55 (i.e., temperature just above critical, density
almost twice critical), we have performed two integra-
tions up to the time {=4. In one case we have taken
h=0.032, in the other A=0.016, with the same initial
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Requests

« Anthony Stone (Cambridge University)
"Ab Initio calculation of intermolecular
potential energy surfaces"
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Jiali Gao

R
i

« Jiali Gao (U. Minn.) [Michael Zerner
Memorial Lecture]
"Dynamics of Enzymatic Reactions from

Combined QM/MM Simulations”

GRC 2004 Comp Chem Review
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Protein Phenomena Session

e Joan Shea: “Role of Frustration in Chaperonin-
Mediated Protein Folding”:
— How cellular environments affect protein folding
— Effects on protein folding: pH, temp, crowding

— Aggregates of mis-folded proteins in diseases like
Parkinson’s

— Chaperonins recognize misfolded proteins by
exposed hydrophobic patches

— GroEL:
» 10sec time for ATP hydrolysis
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Joan Shea (p2)

* Three theories to how chaperone
— 1) Populating trapped states

— 2) Passive mechanism (inefficient b/c protein
aggregates; “Folding in the cage”)

— 3) Non-cycling single GroEL, prot. outside
cavity, no confinement effects

e T mMm>T f

— Temp of min folding time greater than folding
temp
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Matthew Tirrell

 Matthew Tirrell (U. Calif. Santa Barbara)
"Frontiers of Computational Chemistry: Ideas
from the National Research Council Report"

« Edited two books:
— Beyond the Molecular Frontier

— National Security and Homeland Defense: Challenges
for the Chemical Sciences in the 21st Century (2002)

e Office of Information and Communications

GRC 2004 Comp Chem Review 10



*THE NATIONAL ACADEMIES PRESS

HELP HEW RELEA

Beyond the Molecular Frontier: Challenges for Find More Like
Chemistry and Chemical Engineering (2003) p—
Board on Chemical Sciences and Technology {(BCST) (" Cashboard MEW!
W [BUY This Book
CHAPTER. SELECTOR:
| Openbook Linked Table of Contents V|@
G T PAGE: SEARCH THIS BOOK:
] (G0 ] Table of Contents ] (G0 |
Front Matter i-xiv
Executive Summary 1-10 {zkim)
BEYOND THE 1 Introduction 11-15 (gkim)
MOLECULAR - i
FRONTIER 2 The Structures and Cultures of 16-21 (gkim)

the Disciplines: The Common

Chemical Bond

3 Synthesis and Manufacturing: 22-40 (gkirm)
Creating and Explaiting New

Substances and MNew

Transformations

4 Chemical and Physical 41-54 (gkim)
Transformations

5 Isolating, Identifying, Imaging, 55-70 (gkirn)
and Measuring Substances and

Structures

6 Chemical Theory and Computer 71-84 (skim)
Modeling: From Computational
Chemistry to Process Systemns

Engineering

7 The Interface with Biology and 85-122 (gkim)
Medicine

8 Materials by Design 123-147 (gkim)
9 Atrmospheric and Environmental  148-155 (skim)
Chemistry

10 Energy: Providing for the Future 160-170 (skim)
11 Mational and Personal Security 171179 (skim)
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MNational Security and Homeland Defense: Challenges for the
Chemical Sciences in the 21st Century (2002)

Board on Chemical Sciences and Technology (BCST)

Related Books

SEARCH WITHIN THIS BOOK

THE NATIONAL ACADEMIES PRESS 500 Fifth Street, N.W. Washington, D.C.
20001

MOTICE: The project that is the subject of this report was approved by the
Governing Board of the Mational Research Council, whose rmembers are drawn
frorm the councils of the Mational Acaderny of Sciences, the Mational Academy of
Engineering, and the Institute of Medicine. The members of the committee
responsible for the report were chosen for their special competences and with
regard for appropriate balance,

Support for this study was provided by the American Chemical Society; the
American Institute of Chemical Engineers; the Defense Advanced Research
Projects Agency under Contract Mo, MODA972-01-M-0001; the Camille and Henry
Dreyfus Foundation, Inc. under Contract Mo, SG00-093; the Mational Institute of
Standards and Technology under Contract Mo, MA1341-01-W-1070; the Mational
Institutes of Health/Mational Cancer Institute under Contract Mo, MO-OD-4-2139;
the Mational Science Foundation under Contract Mo, CTS-9908440; the U.S.
Departrnent  of Energy/ Basic Energy Science under Contract Mo,
DE-FGOZ-00ER15040; the U.5. Department of Energy/ Office of Industrial
Technologies under Contract Mo, DE-ATO1-01EE41424; and the U.S, Environmental
Protection Agency under Contract Mo, CRE28233-01-0.

&ll opinions, findings, conclusions, or recommendations expressed herein are
those of the authors and do not necessarily reflect the views of the organizations ar
agencies that provided suppaort for this project.

International Standard Book Mumber 0-309-03504-7
Additional copies of this report are awvailable from:

The Mational Acadernies Press
500 5t Street, MW,
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End Requests
... how for the good stuff

GRC 2004 Comp Chem Review
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Maria Kurnikova

 Maria Kurnikova (Carnegie-Mellon
University)
"Hierarchical Methods for Modeling
Membrane Protein Structure and Function”

GRC 2004 Comp Chem Review 14
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Yuko Okamoto

 Yuko Okamoto (Institute for Molecular
Science, Okazaki, Aichi, Japan)

"Protein Force Fields: Comparisons and
Improvements”

* Replica-Exchange MD (REMD)
— MUCAREM, REMUCA

GRC 2004 Comp Chem Review 17
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Martin Head-Gordon

Martin Head-Gordon (U. Calif. Berkeley)
"Localized orbitals and fast correlation
methods"

Faster methods for electron correlation?
New MP2 methods?

Pulay-Saebo Model
BSSE — Basis Set Superposition Error

Resolution of Identity function smaller than
all possible products
DFT does not do dispersion

- = = 10 P A )>'
Cmfl AL /Eo( /))
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Questions

e Can Density Functional Theory (DFT) fold
proteins?

« Self-interaction of DFT Is hopeless?
e Fast Multipole vs. Ewald?
e GAMESS-US vs. GAMESS-UK?

GRC 2004 Comp Chem Review
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