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Burapha University
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‘Young Scientist Program
(selected participants)

Venue: Faculty of Science,
Burapha University

JULY 12, 2017 (WED)

Padfic 1-2 Pacific 3-4 Caspian
[7:30-8:30]
Registration and Poster Setup
[8:30-10:00] [8:30-10:00]
Parallel 1: Parallel 2:
Bioinformatics, Proteomics &
Computational Omics
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16:30| Proteins in APPA Presidents’ and New Techniques Proteins in Synchrotron [16:30-17:00] Closing Ceremony,
Diseases (Virus Forum Computational | in Proteomics & | Disease (Cancer) | Protein Science Awards & Raffle Drawing
17:00 B and Antibodies) Biology Protein Studies Workshop
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[17:30-18:30]
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The structure and function of the ribosome complexes with various protein
factors and antibiotics

Thomas A. Steitz

Department of Molecular Biophysics & Biochemistry and Department of Chemistry at Yale
University, and the Howard Hughes Medical Institute, New Haven, CT (USA)

E-mail: thomas.steitz@yale.edu
ABSTRACT

We have obtained many insights into the structural basis of ribosome function in
protein synthesis from our structural studies of the large ribosomal subunit as well as the 708
bacterial ribosome, and their complexes with substrates, protein factors or antibiotics. These
have elucidated the mechamism by which this ribozyme catalyzes peptide bond formation and
the specificity and mode of its inhibition by antibiotics.

We have obtained the structure of the complex of the 70S ribosome with tRNAs and
EF-G in a previously unseen compact conformation. This compact conformation of EF-G,
unlike the elongated one, allows the simultaneous binding of a tRNA in the A site and EF-G.
We propose that the conversion of the compact to the elongated conformations of EF-G is
responsible for tRNA translocation. The structures of the 70S ribosome with the factor EF4
(LepA) with tRNA bound in the P site or in the A and P sites provide the first insights into
EF4’s possible role m protein synthesis. Our structure of the 70S ribosome bound with a
ribosome rescue protein (yaeJ) shows how it rescues stalled ribosomes.

The structures of some of our antibiotic complexes have been used by Rib-X
Pharmaceuticals, Inc. (now Melinta Therapeutics) of New Haven to develop new potential
antibiotic compounds that are effective against MRSA, one of which has successtully
completed phase IT clinical trials. Recently, we have obtained the structures of the 708
ribosome complexed with various oligopeptides that bind in the peptide tunnel, but in the
opposite direction from peptides being synthesized: these structures might enable the creation
of other new antibiotics.

This research was supported the Howard Hughes Medical Institute and by a grant to T.A.
Steitz from the National Institutes of Health.
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Molecular dynamics simulations of molecular rotary motors

Mitsunori Ikeoguchi

Graduate School of Medical Life Science, Yokohama City University, Yokohama, Japan
E-mail: ike@tsurumi. yokohama-cu.ac.Jp
ABSTRACT

Fi-ATPase and V;-ATPase are molecular rotary motors driven by ATP hydrolysis.
We have mvestigated the rotation mechanism of Fi-ATPase using molecular dynamics (MD)
simulations [1]. Recently, the crystal structure of V;-ATPase was determined, and the
rotation of Vi{-ATPase was measured using single-molecule experiments. The crystal
structure of V;-ATPase indicates that the conformational changes of subunits in V,-ATPase
are somewhat different from those of F;-ATPase. Single-molecule experiments revealed that
the 120-degree rotation of V;-ATPase without substeps, i1 contrast to Fi-ATPase exlubiting
substeps in the 120-degree rotation. To elucidate the rotation mechanism of V;-ATPase on
the basis of the structures, we conducted multiscale MD simulations of V;-ATPase [2]. First,
all-atom MD simulations were carried out to analyze the thermal fluctuations in the
hydrolysis-waiting state. The correlated motions 1 the thermal fluctuations were consistent to
conformational changes in V;-ATPase. Then, to simulate the 120-degree rotation of V-
ATPase. the coarse-grained (CG) MD simulations were performed. The parameters of the CG
MD simulations were determined on the basis of results of all-atom MD simulations using the
fluctuation matching method. The 120-degree rotation of Vi-ATPase was successfully
observed in the CG MD simulations. The two key events during the rotation were identified:
First, the “bindable-like structure” spontaneously emerges just before the rotation. The
bindable-like structure is the wide-open structure that is capable of ATP binding. Second, the
C-ternunal domain of the B subunit was detached from the adjacent subunits, and acts like a
gate open for the rotation of the central stalk. After the rotation of the central stalk, the C-
terminal domain of the B subunit was attached again just like a gate close preventing the
reverse rotation.



g Jooyoung S DARE RSB ACHE T HR B B 4SS TR R S8Ry s R A 1

X-ray 4R e R RS

S-2
Protein structure prediction/determination by global optimization

Jooyoung Lee

School of Computational Sciences, Korea Institute for Advanced Study, 85 Hoegiro,
Dongdaemun-gu, Seoul 02455, Korea

E-mail: jlee(@kias.re kr; Web-page: http:/lee kias.re.kr
ABSTRACT

First, T will discuss our recent progresses on the protemn structure prediction using the
methodology of global optimization as illustrated in CASP11&12 competitions held m 2014
and 2016. We will demonstrate that this method can be applied to difficult MR (molecular
replacement) targets to determine X-ray crystallography structures of proteins and protein
complexes, which could not be solved using conventional MR methods. We will also discuss
the potential application of our method to the high throughput NMR protem structure
determination including large proteins (over 20 kDa) and membrane proteins.
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Structural, kinetic and thermodynamic insights into reaction intermediate
analogues binding to a GH20 S-N-acetylglucosaminidase (GlcNAcase) from
Vibrio harveyi

Pivanat Meekrathok', Arthur T. Porfetyel, Marco Bl'irgerz, Ingrid R. Vetter’, Keith A.
Stubbs® and Wipa Sugintal’*

! Biochemistry-Electrochemistry Research Group and School of Chemistry. Institute of
Science, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand

* Max Planck Institute of Molecular Physiology, 44227 Dortmund, Germany

* Chemistry M313, School of Biomedical, Biomolecular and Chemical Sciences, The
University of Western Australia, 35 Stirling Highway, Crawley, WA, Australia, 6009

E-mails: z-tae(@hotmail com: wipa(@sut.ac.th
ABSTRACT

Vibrio harveyi [-N-acetylglucosaminidase (Fi#GleNAcase) is a new member of the
family 20 glycoside hydrolase (GH20) responsible for a successive degradation of chitin
biomaterials, generating N-acetylglucosamine (GleNAc) as the final product. In this study,
crystal structures of wild-type VAGlcNAcase with and without sugar ligand and its
catalytically mactive mutant D437A were solved. The overall structures of VhGleNAcase
variants are identical, which consists of three distinct domains, designated as the N-terminal
carbohydrate-binding (CBD) domam, the o+ topology domain, and the C-terminal TIM-
barrel catalytic domain. The active site of FhGlcNAcase has a pocket-like structure, suitable
for accommodating a short chain of chitooligosaccharides with 2-4 GlcNAc units.
VhGleNAcase was further exposed to four reaction intermediate analogues and dose-response
curves showed that PUGNAc was the most potent inhibitor for FhGleNAcase (IC5o = 1.2
uM), followed by NAG-thiazoline, NHAc-CAS, and NHAc-DNI, respectively. Evaluation of
binding affinity obtained using ITC suggested that FAGlcNAcase bound to the reaction
mtermediate analogues with Ky values between 0.19 and 25.6 uM and the orders of binding
strength for the four inlibitors were mm a good agreement with the ICs, values.
Thermodynamic analysis indicated that IhGlcNAcase binding to all the inhibitors was
enthalpy-driven reactions, reflecting that hydrogen bonds and electrostatic forces essentially
dominated the protein-inhibitor interactions. The results obtained from this study provide
some implications that these inhibitors may be used as a potential diug target for GlcNAcase-
mduced metabolic diseases, such as some types of cancers and Gaucher’s disease.

This research was supported by Suranaree University of Technology (SUT) and by Office of
the Higher Education Commission under NRU Project of Thailand (FtR.33/2559) and the
German Academic Exchange Service (DAAD) (Code number: A/10/98020).
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2protein and Proteomics Research Center for Commercial and Industrial Purposes (ProCCl), Faculty of Science,
Khon Kaen University, Khon Kaen 40002, Thailand
30ffice of the Dean, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

% 1Department of 10w cmistry, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand
PROELY
Email: somkly@kku.ac.th
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Tyrosinase inhibitory activity of crocodile (Crocodylus siamensis) blood
components and its active peptide

12 g 23 12
Anupong Joompang *, Nisachon Jangpromma™, Sompong Klaynongsruang

! Department of Biochemistry, Faculty of Science, Khon Kaen University, Khon Kaen 40002,
Thailand

* Protein and Proteomics Research Center for Commercial and Industrial Purposes (ProCCI),
Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

* Office of the Dean. Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

E-mail: somkly(@kku.ac.th
ABSTRACT

Melanin 1s an essential skin pigment which provides beneficial effects in preventing
skin damage under normal conditions. However, the accumulation of abnormal melanin in
the skin may induce a variety of hyperpigmentation disorders. The melanin synthesis process
1s conducted in melanocytes and is controlled by tyrosinase. Hence, many tyrosinase
mhibitors have been numerous mvestigated with the purpose of developing skin whitening
cosmetics and hyperpigmentation disorder treatments. Although, several tyrosinase inhibitors
have been developed until to date, many therapeutics still suffer from adverse cytotoxic and
mutagenic effects. As a result, it 1s necessary to find natural bioactive compounds that display
anti-tyrosinase activity while showing relatively low meidences of detrimental side effects.
Therefore, this study aimed to investigate the effect of potent protein or peptide constituents
of the major components of crocodile blood (i.e. serum, plasma, white blood cell extract,
hemoglobin and Leucrocin I peptide) on tyrosinase inhibitory activity. It was found that
among all investigated blood components, white blood cell extract at 1.70 mg protem/ml
showed the highest mhibitory activity of about 32.10 £ 1.57%. In a previous study, we
sequenced and described a novel antimicrobial peptide termed Leucrocin I (NGVQPKY).
which was purified from crocodile white blood cell extract. This peptide contained specific
amino acid residues deemed essential for tyrosinase activity inhibition, such as phenylalanine
and valine. Thus, Leucrocin I was synthesized and also assayed in terms of anti-tyrosinase
activity. The collected data demonstrates that Leucrocin I at a concentration of 2 mM
exhibited an inhibitory activity off 24.82 + 2.40%, suggesting that Leucrocin I is one of the
main tyrosinase inhibiting peptides contained in white blood cell extract. In conclusion, white
blood cell extract and Leucrocin I may bear great potential in the development of
depigmentation agent for the treatment of hyperpigmentation disorders and cosmetic
products.

This research was supported by Science Achievement Scholarship of Thailand.
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PP070-40

Antimicrobial activity of Crocodile (Crocodylus siamensis) leukocyte
extract against Propionibacterium acnes: Application for Acne treatment

Weerava Phuniewl_&haml"z, Nisachon Jangprommaz'4, Sakda Daduangz’s, Threeranan

Temsiripong® and Sompong Klaynongsruang'’

! Department of Biochemistry, Faculty of Science, Khon Kaen University, Khon Kaen,
Thailand

* Protein and Proteomics Research Center for Commercial and Industrial Purposes (ProCCTI),
Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand,

* Division of Pharmacognosy and Toxicology, Faculty of Pharmaceutical Sciences, Khon
Kaen University, Khon Kaen 40002, Thailand

* Office of the Dean. Faculty of Science, Khon Kaen University, Khon Kaen, 40002,
Thailand

* Sriracha Moda Co.. Ltd.. Sriracha, Chonburi 201 10, Thailand

E-mail: somkly(@kku.ac.th
ABSTRACT

Acne vulgaris is a skin disorder of the sebaceous follicles that may be caused by
various factors, in particular bacterial infections with Propionibacterium acnes, which
constitute the main cause of inflammatory lesions in acne. Treatment strategies against acne
have therefore focused on killing P. acnes using antibiotics; however, such approaches are
often complicated by the occurrence of detrimental side etfects and emerging antibacterial
drug resistance. Hence, this research was aimed at investigating the anti-acne activity of a
C. siamensis leukocyte extract and 1solating potential novel antimicrobial proteins or peptides
contained therein. Finally, the feasibility to formulate a comumercial product based on
crocodile leukocyte extract as anti-acne gel was critically elucidated. Therefore, the
antibacterial activity of crocodile leukocyte extract was screened agaist 8 strains of aerobic
bacteria and anaerobic P. acnes, revealing a broad spectrum antibacterial activity with MICs
of 100 pg/ml and 50 pg/ml against aerobic and anaerobic bacteria, respectively. The
mhibitory ability was further found to sigmificantly increase m a concentration dependent
manner. In addition, the effects of leukocyte extract treatment on bacterial cells were
observed via scanning electron microscopy (SEM). The results showed the concentration-
dependent induction of distinct abnormalities for P. acnes cells treated with leukocyte extract,
such as cell shrinking or blebbing, membrane peeling and cell fragmentation or extensive
cellular damage. Of note, leukocyte extract was not found to be toxic against human
keratinocyte cells and effectively decreased inflammation in an animal model. Finally, it
could be shown that the formulated anti-acne product still exhibited a high potential to kill
P. acnes bacteria and scavenge DPPH radicals after the gel formulation process.

This research was supported by the Royal Golden Jubilee (RGJ) Ph.D. Program of Thailand
Research Fund [grant number PHD/0141/2553] and BEDO [Biodiversity-Based Economy
Development Office (Public Organization)].
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Novel antioxidant and anti-inflammatory peptides from Siamese crocodile
(Crocodylus siamensis) hemoglobin hydrolysates

3

Jiraporn Lueangsaku]thail‘z, Santi Phosri' , Tinnakorn Theansungnoenl'z, Nisachon
J angprommal‘4, Theeranan Temsiripongs, John E. Mckendrick®, Watcharee Khunkitti’,
Sompong Klaynongsruang'*

! Protein and Proteomics Research Center for Commercial and Industrial Purposes (ProCCI).
Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

2 Department of Biochemistry, Faculty of Science, Khon Kaen University, Khon Kaen 40002,
Thailand

* Office of Education, Faculty of Engineering. Burapha University. Chonburi 20131,
Thailand

* Office of the Dean. Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

3 Srirachamoda Co.. Ltd. 383 Moo 4. Nongkham, Sriracha, Chonbur1 20230, Thailand

® Department of Chemistry, The University of Reading, Reading, RG6 GUR. United
Kingdom

" Department of Pharmaceutical Technology, Faculty of Pharmaceutical Science, Khon Kaen
University, Khon Kaen 40002, Thailand

E-mail: somkly@kku.ac.th
ABSTRACT

Oxidants and inflammation are well-known to be common causes for numerous
diseases in the human body. The use of natural protemn hydrolysates has become increasingly
popular for treating oxidative-associated and inflammatory diseases. Crocodylis siamensis
hemoglobin hydrolysates (CHHs) were obtained by pepsin digestion at different incubation
times (2, 4, 6 and 8h). CHH obtained by 6-h hydrolysis (6h-CHH) showed the strongest
antioxidant activity against nitric oxide radicals, while the highest anti-inflammatory activity
with respect to decreasing nitric oxide (NO) production was found for 2h-CHH. To evaluate
the antioxidant and anti-inflammatory activity of mdividual peptide components, 2h-CHH
and 6h-CHH were purified by semi-preparative HPLC. Peptide fraction P57 isolated from 6h-
CHH was found to exhibit the highest nitric oxide radical inhibition activity (32.0%).
Moreover, purification of 2h-CHH yielded peptide fraction P16, which displayed a high
efficacy in decreasing NO production of macrophage RAW 264.7 cells (83.2%) and
significantly reduced pro-inflammatory cytokines and inflammatory mediators interleukin-6
(IL-6). mterleukin-1 beta (IL-1p) and prostaglandin-E2 (PGE,) production to about 2.0, 0.3
and 1.9 ng/ml, respectively. Active peptide sequences were identified as antioxidant
KIYFPHF (KF7), anti-inflammatory SAFNPHEKQ (SQ9) and ITHNEKVQAHGKKVL
(IL15). Accordingly, CHHs could potentially serve as an alternative source of antioxidant and
anti-inflammatory agents.

This research was supported by Royal Golden Jubilee Ph.D. program (RGJ-PHD program),
Grant No. PhD 0258/2552.
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A thermotolerant lipase with broad pH isolated from Antarctic
Pseudomonas sp. AMS3

Raja Noor Zaliha Raja Abd. Rahman, Wahhida Latip, Adam Leow Thean Chor,
Fairolniza Mohd Shariff, Mohd Shukuri Mohamad Ali.

Enzyme and Microbial Technology Research Center, Universiti Putra Malavsia, Serdang,
Selangor, Malaysia, Faculty of Biotechnology and Biomolecular Sciences, Universiti Putra
Malaysia, UPM Serdang, Selangor, Malaysia

E-mail: rnzaliha@upm.edu.my
ABSTRACT

A gene encoding a thermotolerant lipase with broad pH was isolated from an
Antarctic Pseudomonas strain AMS3. The recombinant lipase AMS3 was purified by single-
step purtfication using aftinity chromatography, vielding a purification fold of approxumnately
1.52 and a recovery of 50 %. The molecular weight was approximately ~60 kDa including
the strep and affinity tags. Interestingly, the purified Antarctic AMS3 lipase exlibited broad
temperature profile from 10-70 °C and stable over a broad pH range from 5.0 to pH 10.0.
Various mono and divalent metal ions increased the activity of the AMS3 lipase, but Ni*"
decreased its activity. The purified lipase exhibited the highest activity in the presence of
sunflower oil. In addition, the enzyme activity in 25 % v/v solvents at 50 °C particularly to n-
hexane, DMSO and methanol could be useful for catalysis reaction 1 organic solvent and at
broad temperature. The crystal of truncated AMS3 lipase diffracted to approximately 2.77 A
resolution using an in-house diffractometer.
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S-16
Structural insights into the catalytic mechanism of dopamine N-acetyltransferase

Ping-Chiang Lyu, Yi-Chen Yang, Wei-Cheng Ding, Chu-Ya Wu

Institute of Biomnformatics and Structural Biology, National Tsing Hua University, Hsinchu,
30013, Taiwan

E-mail: pclyu@mx nthu.edu.tw
ABSTRACT

The daily cycle of melatonin biosynthesis in mammals 1s regulated by arylalkylamine
N-acetyltransferase (EC 2.3.1.87, AANAT), making it an attractive target for therapeutic
control of abnormal melatonin production i mood and sleep disorders. Drosophila
melanogaster dopamine N-acetyltransferase (Dat) catalyzes arylalkylamine N-acetylation
which transfers acetyl group of acetyl-CoA (Ac-CoA) to arylalkylamine to generate N-acetyl-
arylalkvlamime and CoA. We have solved the high-resolution crystal structure for a temary
complex for D. melanogaster Dat/ tryptamine /acetyl coenzyme A (AcCoA) obtained using
one-edge (Selenium) single-wavelength anomalous diffraction. Examination of the complex
structure indicated that Dat contained a novel AANAT catalytic triad. Site-directed
mutagenesis and kinetic study confirmed that Glud7, Serl82, and Serl86 were critical for
catalysis. According to the ternary complex structure, we also proposed that three aromatic
residues (F43, Y64, and F114) in a hydrophobic substrate-binding pocket of Dat may play key
roles 1n substrate specificity. The binding study by 1sothermal titration calormetry suggested
that Dat obeyed an ordered sequential mechanism: all the substrates involved are bound to the
enzyme before catalysis of the reaction takes place: and AcCoA binds to the enzyme before
dopamine binding. To confinm the ordered sequential mechamsm, sequential titration of
cofactors and substrates was performed and monitored by NMR. This study provides the

structural insights into the enzyme activity and the substrate binding selectivity in Drosophila
AANAT
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ST EAEREEAEWHFAHEMHIE R (New techniques in proteomics &
protein studies sessions)
FEEHVEEE Yeon Gyu Yu @B HEFIH E. coli FIHEALE(L GPCRs ZEREEH DA

7 GPCRs ER/2FF EE&adiffd Insect cell BUMTFLIHAAMAY 293T AEfTRI - AR H
E.coli ¥ - HFREBEETLE . coli 2 FIALYGH R Chaperone
B GPCRs RIFEFEE: - 281 - S22 B —EFYIHE Pseudomonas phage phi6

(P9) HEFE(E GPCRs 2 N Ufi » fEEFILAEIRN £. coli FHH GPCRs Z 751 » AiFl]
amphipathic poly-r-glutamic acid J2RKAY micelle BB GPCRs #EfTHEE: - AR TH
HI&E{LE] GPCRs © a5 B B HAETT 7/ \ERY GPCRs (L& 1T B B2 PU{EZERE Helix )
FRERNG B ELURS: GPCRs © 5% 77545 AI1T » e L Ry 88 ] SR IEAE - AR
R SR TR R -
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S-29

A novel method for the preparation and stabilization of membrane proteins
and its application for the biochemical analysis of GPCRs

Yeon Gyvu Yu

Department of Applied Chenustry, Kookmin University, 77, Jeongneung-ro, Seongbuk Gu,
Seoul 02707, Korea

Email: ygyu@kookmin.ac.kr
ABSTRACT

Difficulties m the production, extraction of membrane protems from cell membrane
and thewr solubilization m native conformations have hindered thew structural and
biochemical analysis. We used high-level expression system for membrane protewns in E. coli
using a fusion protein with a single transmembrane protein (P9) from Phi6 bacteriophage.
Various membrane proteins including human GPCRs such as endothelin receptor type A or
lysophosphatidic receptors were overexpressed m the plasma membrane fraction of E. coli.
These overexpressed GPCRs m the plasma membrane were solubilized and purified as by
smgle step-affinity chromatography. We also developed amplhipathic polymer by conjugation
of octyl, diethylaminopropyl and glucosyl groups to poly-y-glutamic acid. This amphipathic
polypeptide, named as APG, self-assembles as mono-disperse oligomers with a low critical
micelle concentration, and stabilizes GPCRs in their active conformation.

Antibodies targeting to disease-related GPCRs have been great interests for the
development of potential therapeutic antibody. We have tested whether a GPCR-targeting
antibody can be screened using the purified GPCRs. A single chain antibody (scFv)
constructed by the comnection of two variable regions from heavy and light chains of IgG
were successfully screened from a M13 phage library displaying randomized scFvs using the
purified GPCRs. These results umplied that the overexpression and stabilization techniques of
membrane protemns could apply for the biophysical and biochemical analyses as well as for
the development of therapeutic agents.
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20T SLRI [E RS RN E B EREE A TEY  (Synchrotron protein science
workshop)

RE GEEBERIHTE AU B S R /0 4HEY NSRRC [EZF RS IR A &
HE4EEHPRET S BT MIEETLAFY TPS it X LA A S - se & n Bl 5faE
FEHYRE - 2 HATG BT E O B R E EAFRS - R AT EEETE - Hi5 R
RIS AR o AR B FTFE HY R 1 AR - (Rl [P fa s R (i R B B3l 6

st - BB TE O BSBIFTREALHER -

W-5

New opportunities of protein research at Taiwan Photon Source (TPS) of
NSRRC

Chun-Jung Chen"**

! Scientific Research Division, National Synchrotron Radiation Research Center (NSRRC).
Hsinehu 30076, Tarwan

* Institute of Biotechnology, National Cheng Kung University, Tainan City 701, Taiwan

* Department of Physics, National Tsing Hua University, Hsinchu 30043, Taiwan

E-mail: cjchen@nsrre.org.tw
ABSTRACT

In addition to the Taiwan Light Source (TLS). NSRRC has recently successfully
constructed a low-emittance 3 GeV synchrotron light source, the Tarwan Photon Source
(TPS). This new TPS facility will provide great opportunities for advanced research on the
various fields of life sciences. Synchrotron protein crystallography (PX) has been effective
for structure determination of biological macromolecules, especially the membrane protemns
and large molecular assemblies, such as viruses. The highly bright X-ray provides the special
needs for these relatively small or weak-diffraction crystals toward their atomic resolution
structures. With the new TPS, a new micro-beam protein crystallography beamline has been
open to the domestic and mternational user community of structural biology since September
0f 2016. The focused beam size at the crystal sample 1s 50 um (H) x 20 pm (V) with photon
flux of 6 x10" photons/s. Apertures are used to collimate the beam size to a range of 50-5
um. The beam divergence at the sample is less than 500 prad (H) and 100 prad (V), and the
energy range is from 5.7 to 20 keV (wavelength 2.175-0.62 A). Other beamlines related to
protein research and some application examples will also be briefly mtroduced. Combining
this advanced PX beamline at TPS with other operated and planned PX and bio-related
beamlines at NSRRC, more complicated and challenging structures of biological
macromolecules can be resolved at high resolution 1n the near future.
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EHE (protein; polypeptides)
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TR 1B R Ry B RSB - BP0l mT DU E TR B BRI GEE - ARG &
HITES > RYEH 400EL BN AREE - o] RECBEVIFRVEZEME(EN) -
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EOERITRE

Cell adhesion (577, 1.9%)

Chaperone (159,
Cytoskeletal

%0)
ctural protein (876, 2.8%)

Miscellaneous (1318, 4.3%)
Viral protein (100, 0.3%)
Transfer/carrier protein (203, 0.7%)

Transcription facctor (1850, 6.0%) / lon channel (406, 1.3%)

of muscle (296, 1.0%)
ne (901, 2.9%)
Select calcium-binding protein (34, 0.1%)
/ — Intracellular transporter (350, 1.1%)

Nucleic acid enzyme (2308, 7.5%)

Transporter (533, 1.7%)

Signaling molecule (376, 1.2%)

f1K (~20%)

Bt (14%)

EW 5%)

fir

WNaER)

KM (5%)
EAR

fRe%

At (5%)
RHATIRE (>40%)

Hydrolase (1227, 4.0%) Molecular function unknown (12809, 41.7%)

Receptor (1543, 5.0%)

Kinase (868, 2.8%)

Select regulatory
molecule (988, 3.2%)

Transferase (610, 2.0%)

Synthase and synthetase
(313,1.0%)

Oxidoreductase (656, 2.1%)
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% - BRI E D AR ITAERE R ~ E0EE R X LG ERRiE - R 72
BHEABERKER TSR HERINUTRT8/NVERE, K2 - EHEGS
XOteaT EhE H AT AT E O BEREAlE » LI S E RN EA BT
WESTEAEQE XU BB R E O BRI DIREVTSE -
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Primary Secondary Tertiary Quaternary
structure structure structure structure

Amino acid residues a Helix Polypeptide chain Assembled subunits

B~ EEE R 8 =R IR -
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