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One of the largest challenges for computational chemistry today is to obtain
accurate results for large complex molecular systems, and a variety of
approaches have been proposed recently toward this goal. We have developed
the ONIOM method, an onion skin-like multi-level method, combining different
levels of quantum chemical methods as well as molecular mechanics method. In
the present seminar, at first I will introduce the basic ideas and implementation
of the method. I will then show several examples of its applications, including
thermochemistry, homogeneous catalysis, stereoselectivity in synthesis,
solution chemistry, fullerenes and nanochemistry, and biomolecular systems.
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B. A. Wallace (Birkbeck College, University of London )
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: Using Genomics to Expand Biocatalysis.

: Prof. Jon Stewart (Dept. of Chem., Univ. of Florida)
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Miral Dizdaroglu (National Institute of Standards and Technology, USA -

Professor)

Oxidative damage to DNA caused by oxygen-derived species produces
numerous modifications in DNA of living organisms such as base and sugar
lesions, 8,5'-cyclo—-2'-deoxynucleosides, strand breaks and DNA-protein
cross-links. We developed methodologies using gas chromatography (GC) or
liquid chromatography (LC) coupled with mass spectrometry (MS) to
simultaneously measure numerous products in cellular DNA with positive
identification and accurate quantification. We studied oxidative DNA damage
and its cellular repair in lung and breast cancers, xeroderma pigmentosum and
Cockayne syndrome patients, in mice with knocked-out peroxiredoxin or neill
genes, and in fish exposed to environmental pollutants. We showed the
formation of DNA lesions after oxidative stress and lack of their cellular repair in
cells from patients with lung cancer, breast cancer, xeroderma pigmentosum
and Cockayne syndrome. We also showed the accumulation of DNA lesions in
cellular DNA of mice due to gene knock-out and in DNA of fish exposed to
environmental pollutants. The results of these studies will be presented and
discussed in detail.
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In the eukaryotic nucleus, DNA doesn't exist as a naked molecule, but is packaged into
a chemically stable nucleoprotein complex. In recent years, it becomes clear that the
structure and composition of chromatin is critical for proper functioning of DNA.
Chromatin remodeling is one of the important mechanisms that participate dynamic
conversion of the chromatin structure. Many chromatin-remodeling complexes were
purified and analyzed in vitro. However, the most of their in vivo function is still
unclear.

In this study, we focused on RSF (Remodeling and Spacing Factor). RSF was purified
from cells and it possesses not only the chromatin remodeling activity, but also
chromatin assembly activity. No other single factors can execute the same activities as
RSF, but the in vivo function of RSF is still a mystery. We are investigating the in vivo
function of RSF by using genetically amenable organism Drosophila melanogaster.
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Anti-FLAG M2 Monoclonal Antibody affinity purified
0,2ml (SIGMA)

Anti-HA HA-7 Monoclonal Antibody 0,2ml (SIGMA)
Anti-FLAG M2 affinity Gel 5ml (SIGMA)

Anti-HA Agarose HA-7 Monoclonal Antibody 1ml
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A#ZEIL, Nanos & Pumilio WM ICEEEZFICHEG TS 2 E2FA L T, /N7 > = Nanos

(HpNanos) OEMELEFERETHIEZHMNEL TWE, £T AW TIE. HpNanos &
HpPumilio MHAAEM 217 5 M 2N D 572D, HpPumilio # bait, HpNanos # prey &L TE
two-hybrid system 2 &k 2T Z21T>7=, L2 L. HpNanos & HpPumilio OFHEER OFE R &
LTHERINE A0 -0 R TERN 2, I T, MOLFR—F—#EEFTHS MELL 2 HNT
FNX7=, MEL11E, a-H5 27 hiF—FZ2I—-RLTW5, ZOBEEEEEHIEL. MHEEHOEE
ZRRET L, RO OO0 —BRk & FRRICEREENG S NAho . TS O#EHR K D, HpNanos
& HpPumilio IZMEMEH L TWRWATEEENRE Nz, ZOMREMN 2R T 572012, BHE, %REIL
(&£ 7% FWT in vitro T HpNanos & HpPumilio W&E& T 20 EHEL TWb, in vivo DFERT
HpNanos & HpPumilio I$MHEAER U722 EAVRB I N0, EAEOREEN, O Nanos REO
JTH5HNOSI &ENOS2IZBWTHHEINTWS, LML, awagNIkE D Nanos &
Pumilio 2V#HEAMER LT3 Z &5, HpNanos & HpPumilio OMHEAEM1Z. RNA Mo KT 2/
LTirbnTwhaagtvE 2515, —F4 T, HpPumilio T3/ <. OKF & HpNanos 2 A
FERALTWSZEbEZSND,

(&)

I have attempted to identify the target genes of HpNanos by taking advantage of
cooperating binding of Nanos and Pumilio to the target genes. First, to ascertain
whether HpNanos interacts with Pumilio, I performed an analysis with yeast
two-hybrid system using Nanos as ‘bait’ and Pumilio as ‘prey’. However, |
couldn’t observe any colonies that resulted from interaction between HpNanos
and HpPumilio. Therefore, I used another reporter gene, MEL1 encoding
a-galactosidase. I examined the intraction between HpNanos and HpPumilio by
measuring the enzymatic activity, but I could not detect any activities. These
results raise the possibility that HpNanos has no interaction with HpPumilio. To
inspect this possiblility, 'm going to try to ascertain whether HpNanos interacts
with HpPumilio with immunoprecipitation in vitro. It has been reported that
C.elegans Nanos homologs NOS2 and NOS3 don’t bind to C.elegans Pumilio
homolog FBF-1, and this is the same result as I obtained in vivo in this study.
Since it is known that Nanos interacts with Pumilio in Drosophila and Human,
there is a possibility that the interaction between HpNanos and HpPumilio is
mediated by RNAs or other factors in sea urchin. However, it is also possible
that HpNanos interacts with other factors, not HpPumilio.
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1. Lemont B. Kier and Chao-Kun Cheng., Bernard Testa, and
Piere-Alain Carrupt (1996) “A cellular automata model of enzyme
kinetics” Journal of Molecular Graphics and Modeling 14,
227-231.

Lemont B.5 13 1 ffEDEHR, HE, RWKOMHEEMAZZEELZIIL—ILITK
% Cellular Automata Z2{fE>7, ZHUTE>T, IATURX - AT K ZHW
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2.Lemont B. Kier and Chao-Kun Cheng. (2000) “A cellular
automata model of an anticipatory system” Journal of
Molecular Graphics and Modeling 18, 29-32.
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Alexander S. Mikhailov (Fritz-Harber-Institut, Germany)

http://www.mls.sci.hiroshima-u.ac.jp/jp/symposia
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ter returning to the U.S. and continuing my Master’s
studies, my memories of Japan remain fresh and in-
tellectually stimulating. I feel so enriched by this ex-
perience, and hope I will have more opportunities to

return to Japan in the future. O

Cursos de verano 2006, Universidad
Complutense “Mathematics and Life
Sciences”, July 31-August 4, 2006
FRILIEFD*

£
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