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Re: Dr. Wonpil [m

[ first met Wonpil Im at the Gordon Research Conlerence in 2000, held at Tilton,
Sew Hampshire, He gave a poster on a novel method of implementing stochastic
dynanues sitnulations, Throughout the course of the meeting, we had many discussions
about varoeus aspects of modelling biologieal 1on channels, advantages and disadvamages
of different approaches and some of the problems both our groups face in carrving out
large-scale computer simulations. Since then, we have heen corresponding regularly, and
I have reviewed many of is papers submitted to various journals, including Biopfsicad
Jowrnal, Fnernad of Chemical Plyvsies and Jowrnad of Molecwlar Brology. | am familiar
with all of the papots he published 1n collaboration with Benoit Roux, [ have the nghest
opinion of him as a young research scientist, He s a pleasant voung man, very dedicated.
conscienitons, mmaginative and diligent. T unreservedly recommend him for a facubty
position it your Department.

The main resgarch wm of Wonpil 15 to link the macroscopically observable
properties of membranc oo channels, such as the magnitude of currents flowing across
them. tw their atotue structures through the fundamental processes operating in
clectrnlate solutions. As all electnical activities in the brain, meloding commurication
between cells and the infuence of hormones and drugs on cell function, are regulated by
apening and closing ol ion channels, understanding the mechanisms of how jon channels
operate at the molecular Jevel 1s a fundamental problem i biology. Thus, experimental
and theoretical studies on membrane 1on channel have heen, and siill 15, one ol the most
detive research arcas 10 biology.

Of the many papers Woopil published with Benoit Rows, two stand out and will
undoubtedly have g large 1mpact in the field of computational brophysics in the vears to



come. The first of these s the computational algonithm Wonpit devised based on grand
canomical Monte Carlo and Brownian dynateics. Of the two common approaches used to
model biological ion channels, molecular dymamics culeulations are incapable of
amlvsing jon permeation for periods long cnough te measure channcet conductance, To
determing currents Howing across the channel, hiophysicists have been makmy use of 3-
dimensional stochastic dynanics simulattons, In these simulations, the water s treard,
not explicitly, but as a continuurn, and all the atoms forming the channel are assumed 1o
he rivid. One of the major difficultics in inplementing this computationat method has
been the cormect treatmient of the houndary conditions. A non-equiltbriom simulation
aluerithm developed by Wonpil with Benoit effectively removed this difliculty (Im ot of
Biophys, J 79, 788-501, 20001, With this new algorithn, il bas now become possible to
simulate cerlain expurimental conditions that were not amenable to analysis previously.

The correct treamtment of induced image charges is prohibitively expensive
computationally. To avaid this problem, my colleagues and I have been making use of an
interpolation method and a sel of large look-up tables to store a discretized reprosentation
of the Green's function of the system. Because of the large memory requirement,
simulations of biolozical lon channels based on this method can only he run effecuvely
on supcrcomputers. noone of the papers published by Wenpil and Beneit Roux ¢Im and
Rous. L Chem, Phes, 115, 38304861, 2001, a scheme for compuling the clectrostatic
reaction field in Brownian dynamics simulations is propesed. Here, the reaction frebd
Green's function is cxpressed as a multipolar basis-set expansion, and the reaction ficld
matrix is pre-caleulated and stored before the simulations, Clearly, we expect that the
simplifications inherent in the method wilt introduce errors in a many-body potential of
mean [oree, the magnitude of which will depend of the dimensions of the system under
investigation. Neverthelesa, this computationally mexpensive way of computing reaction
ficld will enable the simulation rechnigue accessible w many biophysicists,

Wonpil has a strong background in chemistry, compotational physics, statistical
mechanics wnd classical clectrodynamics. He appears (o be familiar with the field of
biophysics and understand the hiological implications of his research projects. He (s a
pericetionist and resists the temptation of 'eutting the comers.' His approach to a problen,
| found, is thorough and mcthodical. 1 also noticed that he has the ability to explain
comiplex iideas in simple terms in such a way that hiologists who have little background in
physies and biophysics can readily understand. [ know of no other youny scientist who is
hetter qualetied for the position in your Department. My high opinion of ¥Wonpil is shared
by many of my colleagues. If the position is offered to him, vour Department will huave
wained a remarkable young seientist.

Yours sincarely.
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