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Korean Peptide-Protein Society News

Dear all the Japanese Peptide
Society members, we have felt
very sorry to hear that Japan
had received a big natural di-
saster in last March, started
from earthquake, sacrificing so
many people not only destroy-
ing homes and many facilities.
It was really heart breaking
news for us. Our society members wanted to convey
consolation from heart to all of the JPS members, and
especially those, who are suffering from the national
disaster.

It has been more than 10 years since we started
to exchange Korean and Japanese scientists in both
KPS and JPS meetings. This occasion has built a
bridge between the two societies and has given such
a nice chance to understand each other in full depth,
scientifically and culturally.

a®l

Yoon-Sik Lee



The 14™ Korean Peptide-Protein Society Symposium
was held at Seoul National University, Seoul, Korea, on
December 31, 2010. Over 200 students and researchers
in the field of peptide synthesis and nanotechnology,
peptides and proteins structure, and peptides in medi-
cines participated in the previous meeting. Especially,
two valuable members of Japanese Peptide Society,
Prof. Ikuo Fujii from Osaka Prefecture University
and Prof. Hisakazu Mihara from Tokyo Institute of
Technology, kindly joined the symposium and gave
interesting lectures about “Micro Antibody: Directed
Evolution of Antibody-like Peptides in Phage-displayed
libraries” and “A Designed Peptide Library for Protein
and Cell Analyses”.

On December 1, 2011, the 15" Korean Peptide-
Protein Society Symposium will be held at Korea Basic
Science Institute, Ochang, Korea. From Japanese
Peptide Society, Prof. Yuji Ito from Kagoshima
University and Prof. Hironobu Hojo from Tokai
University will give the lectures about “Peptide Designs
for Affinity Ligands of Immunoglobulin by Random
Peptide Phage Library” and “Synthesis of Glycoprotein
by Ligation Method”. Also, other great researchers
including Dr. Kyung Sang Lee from NCI/NIH, USA
will give us 8 interesting lectures. In addition, there
will be a unique opportunity for young investigators to
present their papers in oral and poster presentations.
The detailed schedule will be introduced through our
homepage: http://www.kpps.or.kr/

We encourage active participations from JPS in
the 15™ Korean Peptide-Protein Society Symposium.
Through the active exchange of experiences and ideas
between Japan and Korea, we can take advantage of the
synergy of co-works in different fields and strengthen
and promote closer cooperation in peptide & protein-
related research areas in both countries.

— 15" Korean Peptide and Protein Symposium -

General Information

Date & Location

- Date: December 1%, 2011

- Meeting Location: Ochang Center, Korea Basic
Science Institute
804-1, Yangcheong-ri, Ochang,
Cheongwon, Chungbuk.

Topic

- Structure of Peptide and Protein
- Synthetic Methods

- Peptide Discovery

Presentation
- Oral Presentation (English)
- Poster Presentation

Registration Fees
- Member/Non-member ¥ 50,000 (KOR)
- Students ¥ 30,000 (KOR)

Chair

Jeong Kyu Bang, Ph. D.

Division of Magnetic Resonance, Korea Basic
Science Institute

e-mail: bang@Xkbsi.re.kr

Yoon-Sik Lee
President of the Korean Peptide-Protein Society
yslee@snu.ac.kr
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Transmembrane helices association in the role
of membrane protein folding and assembly

Introduction

In general, a multitude of
integral membrane proteins is
simultaneously synthesized and
integrated into various mem-
branes followed by association
into homo- or hetero-oligomeric
complexes.! Sequence-specific
associations between « -helical
transmembrane (TM) domains support the proper as-
sembly of many integral membrane proteins. Biochem-
ical and functional analyses, molecular modeling, and
structural studies have indicated that the association of
TM helices is driven by a close packing of their char-
acteristically shaped surfaces.? These packing associa-
tions may result in pairs of a-helices with a right-handed
twist, as exemplified by glycophorin A.?> Other TM asso-
ciations involve a leucine zipper-type of side chain pack-
ing, as is known to occur in certain membrane proteins
such as phospholamban.* This review will describe our
recent studies on the transmembrane helices associa-
tion in the role of membrane folding and assembly.

Shi-Zhong Luo

Role of Polar Residues interaction

In many integral membrane proteins, polar residues
are found in the middle of the transmembrane helices.
These polar residues are typically indispensable to
the biological function of the host proteins. However,
few studies have been carried out to address the
chemical properties of polar residues in the lipid bilayer
environment and their effects on the stability, structure
and function of their host proteins.

One of the best characterized cases are the polar
residues in the transmembrane domains of adaptor
protein DAP12, a family of receptors that bind and
induce immune response to the signal transduction
across membranes by studying of the association of
transmembrane alpha helices. The DAP12 TM aspartic
acid pair of these signaling dimers is located either
close to the center, matching the location of the basic
TM residue of the interacting receptor. Thus, the
formation of the DAP12 complex depends on mostly
the interactions between the transmembrane helices
of DAP12 and DAP12-associated receptor. As shown
in Figure 1, an Arg residue is present in DAP12-
associated receptor transmembrane domain and an
Asp residue in DAP12 transmembrane domain. These
polar residues are critical to the interactions among the
transmembrane helices, and the stability of the receptor
complex. For instance, replacing the Arg residue with
Leu eradicates the formation of the receptor complex.
Although the importance of polar residues in immune
receptors has been firmly established, the underlying
molecular mechanism remains unclear. Our laboratory

has been actively engaged in chemical preparing
DAP12 and DAP12-associated receptor transmembrane
peptides with the aim of undertaking structure-
function studies to determine the molecular basis of
their association specificity and biological activity. We
have also recently completed a systematical study of
DAP12 and DAP12-associated receptor transmembrane
association which shows the polar residues play
important role on the assembly of DAP12 and DAP12-
associated receptor complex.
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Figure 1. Schematic illustration of a typical DAP12
receptor complex

The Polar Residues within a Leucine Zipper Motif

Glycoprotein (GP) Ib-IX-V complex (CD42) is one of
the major adhesion receptors expressed on the surface
of circulating platelets, which mediates adhesion
of platelets to the subendothelial matrix at sites of
injury by binding von Willebrand factor (vWF).> Once
the vWF ligand binds to the extracellular domain of
Iba, the GP Ib-IX-V complex transmits a signal across
the membrane that activates intracellular effectors
and stimulates integrin a , §,, leading to platelet
activation and aggregation.®” Malfunction of this multi-
subunit receptor complex can lead to severe bleeding
diathesis and contribute to many cardiovascular
diseases.® However, how this complex carries out its
multi-faceted functions is not clear, primarily due to
poor understanding of its structure and organization.
Elucidating the assembly principles of the GP Ib-IX-V
complex will facilitate understanding of GP Ib-IX-V-
mediated transmembrane processes.

Experiments with the transmembrane (TM) domains
of the Glycoprotein (GP) Ib-IX complex have indicated
that the associations between the TM domains of
these subunits play an important role in the proper
assembly of the complex.” ' As a first step towards
understanding these associations, we previously
found that the Ibf TM domain dimerized strongly in
Escherichia coli cell membranes and led to Ibb TM-



CYTO (cytoplasmic domain) dimerization in the SDS-
PAGE assay, while neither Iba nor IX TM-CYTO were
able to homodimerize.!! Our studies show that this
interface is based on a leucine zipper-like heptad repeat
pattern of amino acids. Mutating either one of polar
residues GInl29 or His139 to Leu or Ala disrupted
Ibf TM dimerization dramatically, indicating that
polar residues might form part of the leucine zipper-
based dimerization interface. The computational
modeling studies further revealed that the most likely
leucine-zipper interface involves hydrogen bonding
of GIn129 and electrostatic interaction of the His139
side chain. Correlation of computer modeling results
with experimental mutagenesis studies on the Ibf TM
domain may provide insights for understanding the role
of the association of TM domains on the assembly of
GP Ib-IX complex.'

Conclusion

The folding and assembly of membrane proteins are
believed to be different from soluble proteins, given the
clear difference between membrane environment and
aqueous environment. Many membrane proteins exist
as oligomeric complexes, but little is known about how
they are assembled and how their interactions facilitate
their functions. The most important component of
these interactions is the specific interactions among
the transmembrane regions. TM-TM interactions are
not only important for maintaining the tertiary and
quaternary structures but also play important roles in
the functions of integral membrane protein complexes.
Our finding shows that the specific residues interaction
is involved in the transmembrane association and these
findings may provide insights for understanding the
role of TM-TM associations in the assembly of the
membrane protein.
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