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2) A multi-scale study of the NOR enzyme
Pisliakov)

(5 .

Nitric oxide reductase (NOR) is a
membrane-bound enzyme that catalyzes the
reduction of NO to N20 in bacterial anaerobic
respiration. Previously we have performed
large-scale molecular dynamics simulations of
NORs, both cytochrome c-dependent (¢(NOR) and
quinol-dependent (QNOR) enzymes, which
allowed us to describe the water dynamics inside
the proteins and to identify potential proton
transfer pathways. The results revealed that
despite a high structural similarity between
cNOR and gNOR, these enzymes utilize
strikingly different proton uptake mechanisms —
from the periplasm and cytoplasm, respectively.
To verify the involvement of individual residues
in the proton transfer pathways, we performed
simulations for mutants of both gNOR and
cNOR as well as electrostatic calculations to
define the protonation states of important
titratable sites. Calculations provided ideas for
the mutagenesis experiments and insights into
the proton uptake mechanism. In particular,
simulations of selectively designed in silico
mutants in cNOR showed spectacular
appearance of a new water channel from
cytoplasm, thus demonstrating steps of
molecular evolution “reconstructed” in a
computer. The comparison with the plausible PT
mechanism of the cbbs oxidase has revealed
several common structural and proton transfer
features and indicated the evolutionary
relationship between enzymes. The results
imply possible scenarios for the development of
PT pathways within respiratory enzymes of the
HCO superfamily, leading eventually towards
proton pumping ability.
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2. New water channel forming from the

cytoplasmic side in cNOR in silico mutant
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3) Structure prediction of transmembrane proteins

MIR1, MIR2, Palmitoyl MIR2, and the complex

formation between them and immune

recognition-related proteins (3234 : Li)
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Kaposi's sarcoma-associated herpes virus
(KSHV), which causes a serious cancer two
Kaposi s sarcoma membrane-bound E3 in
human, encodes ubiquitin ligases, modulator of
immune recognition (MIR) 1 and 2, and evades
the host immune system through the
ubiquitination-mediated degradation of the
immune recognition-related proteins (MHC-I,
B7-2, ICAM-1). Therefore, it is important to
reveal how MIR1 and 2 ubiquitinate their
substrates. However, it is still unclear how
MIR1 and 2 recognize different set of target
membrane ubiquitinates ubiquitinates B7-2
and ICAM-1 in addition to MHC-I. In order to
understand how MIRs function, it is necessary
to study the interaction between MIRs and

their targets at the atomic level.

2. (BRI 2RFIARE. SHEFE)
A temperature replica-exchange molecular
dynamics method with the GBSW implicit
membrane model is employed to predict the

complex structures of MIR2/B7-2.

3. (FER)
We have predicted the complex structure of
MIR2 and B7-2 and found out that the
juxtamembrane (JM) region of them are
important for the recognition and proposed the
recognition mechanism involved a formation of
hydrogen bond between S120(MIR2) and
D244(B7-2) as shown in Fig. 3
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3. simulated three-dimensional structures of
B7-2 and MIR2. Overall structure of simulated
B7-2 (JM + TM regions) and MIR2 (TM1 + ITM
+ TM2 regions) in the membraneenvironment.
Main chains are depicted as a cartoon model;
orange and gray show B7-2and MIR2,
respectively. Amino acids involved in
MIR2-ITM-medicated B7-2downregulation are
represented by spheres; cyan, red, and white

show carbon, oxygenand hydrogen, respectively.

(F&w)
In the next year, we will predict the the
complex structure of MIR1/MHC-I and
MIR2(palmitoyl)/MHC-I and compare the

results with the mutant experiment.
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