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Deep Learning Extracts Protein Dynamics
Information from Cryo-EM map

Shigeyuki Matsumoto', O Shoichi Ishida?, Mitsugu Araki’,
Takayuki Kato®, Kei Terayama"**, Yasushi Okuno™*

'Dept. of Med,, Kyoto Univ., “Dept. of Med. Life Sci,, Yokohama City Univ,,
*Inst. for Protein Res., Osaka Univ,, “RIKEN

To understand protein functions, investigations of the
three-dimensional (3D) structure and dynamics of the
protein are essential. As for the 3D structure, technical
breakthroughs have allowed for three-dimensional (3D)
cryogenic electron microscopy (cryo-EM) density maps to
be generated at atomic or near-atomic resolution. However,
investigating the dynamics of such proteins using cryo-EM
has been technically challenging due to the large molecular
sizes and complex structural assemblies involved. Our
study focuses on the protein dynamic information that is
included in cryo-EM density maps because the density
map is reconstructed from particle images representing
multiple protein conformations. To access this information,
we developed DEFMap, a deep learning-based approach to
directly extract the dynamics information associated with
the atomic fluctuations. Using only cryo-EM density data,
DEFMap predicts the dynamics that correlate well with
data obtained from molecular dynamics (MD) simulations
and experimental approaches. Furthermore, we have
prepared the Google Colaboratory and Docker interfaces.
DEFMap with such interfaces would be beneficial to
various potential users.

YSA-03

Analysis of the mechanism amyloid fibril

disaggregation by Hsp104

O Kentaro Noi', Kyoka Shibata?, Teru Ogura’,
Masafumi Yohda?, Kyosuke Shinohara®

'Inst. NanoSci. Design, Osaka Univ.,
‘Dept. of Biotechnol,, Tokyo Univ. of Agric. And Technol,,
*Fac. Life Sci,, Kumamoto Univ.

Neurodegenerative diseases are neurological disorders
that develop when a group of nerve cells in the central
nervous system of the brain are damaged. Amyloid fibril,
which are one of the misfolded aggregates of a causative
proteins, are involved in neurodegenerative diseases.
For example, a-synuclein (a-syn) is causative factor for
Parkinson's disease, hungtingtin causes hungtingtin's
disease represented by polyglutamine disease. There is
active research to identify compounds and proteins that
inhibit the formation and degradation of amyloid fibrils.
Among them, Hsp104, which is one of the molecular
chaperones, has been reported to suppress the aggregation
of a-syn and reduce the cytotoxicity. Here, we focus on
Hsp104 from Chaetomium Thermophilum (CtHspl104),
and disassembly of amyloid fibrils of a-syn and polyQ by
CtHsp104 was observed using high speed atomic force
microscopy (HS-AFM). From the HS-AFM observation
results, CtHsp104 showed the severing and the dissolution of
amyloid fibrils depending on amyloid fibril conformations.
There results suggested that CtHsp104 was a stand-alone
disaggregase for a-syn and polyQ amyloid fibrils.

Development a Method for Phototriggered
Apoptotic Cell Death (PTA) Using the Light-
Driven Proton Pump Protein Archaerhodopsin-3
O Shin Nakao, Keiichi Kojima, Yuki Sudo

Grad. Sch. of Med. Dent. & Pharm. Sci. The Univ. of Okayama

Photoreceptive membrane protein rhodopsin regulates
intracellular ion concentrations, leading to various cell
responses. In addition, it serves as fundamental tools for
optogenetics, a technology for optical control of biological
phenomena [Nakao et al., (2021) Biol. Pharm. Bull., 44,
1357, review]. Noteworthy, it has been suggested that
intracellular pH alkalization is related to apoptosis, a
programmed cell death. Here, we developed an optical
method to induce apoptotic cell death with outward proton
pump rhodopsin, Archaerhodopsin-3 (AR3). The light-
activated AR3 induced shrinking of human cultured cells
with intracellular alkalization and biochemical analysis
revealed that the intracellular alkalization triggered the
apoptotic cell death. We then used the method with the
nematode Caenorhabditis elegans as a model for living
animals. Irradiation of transgenic worms expressing AR3
in chemosensing neurons significantly decreased their
chemotaxis responses, suggesting that AR3 induced the
cell death of the neurons and the depression of chemotaxis
responses. Thus, the phototriggered apoptosis (PTA) method
has a high potential to precisely control the cell death both
in vivo and in vitro [Nakao et al., (2022) J. Am. Chem. Soc.
in press].

YSA-04

Evaluation of free energy profiles for reactions
catalyzed by metalloproteins
O Toru Saito, Yu Takano

Dept. of Bio. Med. Info. Sci., Hiroshima City Univ.

Urease catalyzes the hydrolysis of urea to form ammonia
and carbamate, causing a pH increase that affects both
human health and agriculture. We performed QM-only
and QM/MM MD investigations of the binding mode
of urea and the successive mechanism of the urease-
catalyzed hydrolysis reaction. On the basis of the potential
energy profiles obtained from QM-only calculations using
broken-symmetry density functional theory (DFT) and
semi-empirical GFN2-xTB methods for the QM region,
these two mechanisms were competitive. By contrast, the
free energy profiles based on our QM(GFN2-xTB)/MM-
MD simulations clearly revealed that urea hydrolysis via
a bidentate complex is much more favorable than via a
monodentate complex (23.1 vs 4.0 kcal/mol). This is true
for the subsequent proton transfer steps. We also indicate
that the bidentate coordination of urea fits the active
site with a closed conformation of the mobile flap and
can facilitate the stabilization of transition states and
intermediates by forming multiple hydrogen bonds with
certain active site residues.
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Multiple-state monitoring of amyloid formation at
atomic resolution by Rheology NMR spectroscopy
O Daichi Morimoto', Erik Walinda®, Masahiro Shirakawa',
Ulrich Scheler’, Kenji Sugase*
'Eng., Kyoto Univ, *Med.,, Kyoto Univ,, *IPF, Germany, *Agr., Kyoto Univ.

Amyloid fibrils are abnormal protein aggregates and
their accumulation is associated with neurodegenerative
diseases such as Alzheimer's disease and amyotrophic
lateral sclerosis (ALS). Amyloid fibril formation entails the
conversion of soluble native protein monomers via multiple
molecular states. Although the mechanisms and structural
properties of the fibrils have been extensively studied,
no spectroscopic techniques have succeeded in capturing
the transient molecular-scale events of fibril formation in
situ. In this study, we have established high-sensitivity
Rheology NMR spectroscopy to monitor residue- and
state-specific fibril formation of an ALS-related protein
SOD1. Under moderately denaturing conditions where
NMR signals of folded and unfolded monomeric SODI are
simultaneously observable, the cross-peak intensities of the
folded species decreased faster than those of the unfolded
species, and a 3,y-helix in folded SOD1 was shown to be
deformed prior to global unfolding. Furthermore, in situ
protein dynamics analysis identified residues involved in
the core structure formation of amyloid oligomers. Our
findings provide insights into local and global unfolding
events in fibril formation.

YSA-07

Rational design of agonistic and antagonistic
biparatopic antibodies against TNFR2

O Hiroki Akiba'?, Satoshi Nagata®, Tomoko Ise?,
Kentaro Nishiyama', Daisuke Kuroda®, Junso Fujita®,
Tomoko Miyata®, Takayuki Kato*®, Hiroaki Ohno'?,
Haruhiko Kamada'?, Kouhei Tsumoto™*®
'Grad. Sch. Pharm. Sci,, Kyoto Univ., “CDDR, NIBIOHN,
*Dept. Bioeng., Sch. of Eng,, Univ. Tokyo,
“Grad. Sch. Front. Biol. Sci., Osaka Univ,, °Inst. Protein Res., Osaka Univ.,
®Inst. Med. Sci, Univ. Tokyo

Tumor necrosis factor receptor 2 (TNFR2) is activated
by binding trimeric specific ligand followed by clustering.
Both agonists and antagonists of TNFR2 are expected
with therapeutic potential. However, conventional
bivalent IgGs were all weakly agonistic. Here, biparatopic
antibodies (BpAbs) are promising, which simultaneously
bind two epitopes of TNFR2 and may form variety of
immunocomplexes. We screened among 10 BpAbs and
both strong agonists and antagonists without agonistic
activity were found. When the size of immunocomplexes
was analyzed by size-exclusion chromatography with
multi-angle light scattering detector, large complexes
were found for strong agonists, while only 1:1 complex
was observed for the non-agonists including antagonists.
Structural analysis suggested that two variable regions
simultaneously bound single TNFR2 molecule for this
1:1 complex formation. This binding eliminates unwanted
effects of bivalent binding by IgGs. We further determined
the epitopes by mutagenesis and found that the size of
the formed immunocomplex was dominated by relative
position of the epitopes. These observations would lead to
rational design of functional BpAbs.

Structural basis for channel conduction in the
pump-like channelrhodopsin ChRmine

O Koichiro Kishi', Yoon Kim?, Masahiro Fukuda',
Masatoshi Inoue?, Tsukasa Kusakizako®, Peter Wang?,
Charu Ramakrishnan®, Toshiki Matsui', Keitaro Yamashita®,
Takashi Nagata®, Masae Konno®, Tomoko Uemura’,
Kehong Liu’, Mikihiro Shibata®, Norimichi Nomura’,
So Iwata’, Osamu Nureki?, Keiichi Inoue®, Karl Deisseroth?,
Hideaki Kato'
'Komaba Institute for Science, The Univ. of Tokyo,
“Dept. of Bioengineering, Stanford Univ.,
*Graduate School of Science, The Univ. of Tokyo,
“CNC Program, Stanford Univ,, "MRC Laboratory of Molecular Biology,
“The Institute for Solid State Physics, The Univ. of Tokyo,
'Graduate School of Med., Kyoto Univ,,
®Institute for Frontier Science Initiative, Kanazawa Univ.

ChRmine, a recently-discovered pump-like cation-conducting
channelrhodopsin, exhibits puzzling properties (unusually-large
photocurrents, exceptional red-shift in action spectrum, and
extreme light-sensitivity) that have opened up new opportunities
in optogenetics. ChRmine and its homologs function as light-gated
ion channels, but by primary sequence more closely resemble ion
pump rhodopsins; the molecular mechanisms for passive channel
conduction in this family of proteins, as well as the unusual
properties of ChRmine itself, have remained mysterious. Here we
present the cryo-electron microscopy structure of ChRmine at 2.0
A resolution. The structure reveals architectural features never
seen before in channelrhodopsins including trimeric assembly,
a short transmembrane-helix 3 unwound in the middle of the
membrane, a twisting extracellular-loop 1, large intracellular and
extracellular cavities. We applied this structure to design a new
protein (rsChRmine, for red-shifted) for more diverse applications in
neuroscience. Our work provides insight into conduction and gating
of pump-like channelrhodopsins, and points the way toward further
structure-guided creation of novel channelrhodopsins for optogenetic
applications across biology.

YSA-08

Molecular mechanism of protein folding

into membranes by mitochondrial protein

assembly gate

O Hironori Takeda', Akihisa Tsutsumi’, Masahide Kikawa’,
Toshiya Endo’

'RIEKN, BDR, “Gradu Schol of Med, Univ of Tokyo,
*Facul of Lif Sci, Kyoto-Sngyo Univ

The mitochondrial outer membrane contains S-barrel
membrane proteins for communication between the
cytoplasm and the mitochondrial interior. The insertion
of the p-barrel protein into the outer membrane is carried
out by the multi-subunit sorting and assembly machinery
(SAM) complex, which shapes the substrate protein into
a B-barrel structure and inserts it into the mitochondrial
outer membrane. However, it has been unclear how the
SAM complex catalyzes such a complex reaction. Here, we
used cryo-electron microscopy to determine the structures
of three different forms of the yeast SAM complex at a
resolution of 2.8-3.2 angstrom, and performed biochemical
analyses based on these structures. The SAM complex
binds to the substrate protein by forming SAM dimer
complex. Then, in the SAM-substrate complex, the lateral
gate of the Sam50 channel is wide open, allowing the last
p-strand (f-signal) of the 19-stranded Tom40 precursor.
Tom40 is released into the outer mitochondrial membrane
by Sam50, where it is replaced by the f-barrel membrane
protein Mdm10. In this presentation, we will present the
detailed folding mechanism of the substrate protein into the
membrane by the SAM complex.
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Structure of the Dicer-2-R2D2 heterodimer

bound to small RNA duplex

O Sonomi Yamaguchi', Masahiro Naganuma®?,
Tomohiro Nishizawa“, Tsukasa Kusakizako',
Yukihide Tomari*?, Hiroshi Nishimasu®, Osamu Nureki'
'Dept. of Biol. Sci,, Univ. of Tokyo, “RIKEN, *IQB., Univ. of Tokyo,

“Dept. of Med. Life Sci, Yokohama City Univ,,
*Dept. Comp. Biol. Med. Sci,, The Univ. of Tokyo, °RCAST, Univ. of Tokyo

In flies, Argonaute2 (Ago2) and small interfering RNA
(siRNA) form a RNA-induced silencing complex (RISC)
to repress viral transcripts. The RNase III enzyme Dicer-2
associates with its partner protein R2D2, and cleaves long
double-stranded RNAs to produce 21-nucleotide siRNA
duplexes, which are loaded into Ago2 in a defined
orientation. Here we report the cryo-electron microscopy
structures of the Dicer-2-R2D2 and Dicer-2-R2D2-siRNA
complexes at 3.3-A resolutions, revealing the detailed
architecture of the Dicer-2-R2D2 heterodimer. Notably,
the Dicer-2-R2D2-siRNA complex structure revealed that
R2D2 asymmetrically recognizes one end of the siRNA
duplex with the higher base-pairing stability, while the
other end of the duplex is exposed to the solvent and
accessible by Ago2. These structural findings explain
how R2D2 senses the siRNA thermodynamic asymmetry
and facilitates the siRNA loading into Ago2 in a defined
orientation. Together, this study provided mechanistic
insights into siRNA production and RISC assembly
mediated by the Dicer-2-R2D2 heterodimer.

Structural basis for silicic acid permeation
mechanism by rice silicic acid channel

O Yasunori Saitoh', Namiki Mitani-Ueno?, Keisuke Saito®*,
Kengo Matsuki®, Sheng Huang? Lingli Yang', Naoki Yamaji’,
Hiroshi Ishikita®*, Jiang-Ren Shen'?, Jiang Feng Ma’,
Michihiro Suga"*®
'RIIS, Okayama Univ.,, “IPSR, Okayama Univ.,, RCAST, The Univ. of Tokyo,
“Grad. Sch. of Eng, The Univ. of Tokyo,
°Grad. Sch. of Natural Sci. and Tech., Okayama Univ.,, ®JST, PRESTO

Silicon (Si), the most abundant mineral element in
the earth's crust, is taken up by plants for acquisition of
tolerance to various stresses. Plants uptake silicon in the
form of silicic acid through their roots expressing silicic
acid channel, Low silicon rice 1 (Lsil). Lsil belongs to the
Nodulin 26-like intrinsic protein subfamily in aquaporin
family and shows high selectivity for silicic acid. To
uncover the structural basis for this high selectivity,
here we show the crystal structure of the rice Lsil at 1.8
angstrom resolution. The structure characterized by widely
opened, and hydrophilic selectivity filter composed of five
residues and special water molecules. We demonstrated that
the selectivity filter is crucial for silicic acid permeation
by loss-of-function and gain-of-function experiments.
Furthermore, we used molecular dynamics simulation to
confirm that the special water molecules in the selectivity
filter remain stably and interact with silicic acid to enhance
the selectivity. Our structural, functional, and theoretical
investigations provide a solid structural basis for the Si
uptake mechanism in plants, which will contribute to
secure and sustainable rice production by manipulating
Lsil selectivity for different metalloids.
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Structure-Dynamics-Function Relationship of
Proteins in Cellular Environments
O Yuji Sugita

RIKEN CPR

The effect of crowded cellular environments has been
investigated extensively by experimental and computational
studies. Our group has focused on the macromolecular
crowding effect on protein stability, dynamics, and functions
via molecular dynamics simulations on K, Fugaku, and
Anton2 supercomputers. We have observed partially
unfolded structures of proteins, reduced translational
and rotational diffusions due to the transient protein
aggregations. Our simulation results were compared with
solution NMR spectroscopy and showed good agreements
with experimental observations. Different binding
mechanisms of a kinase inhibitor complex were also found
between in dilute solution and crowded environments.
Interestingly, the differences could be explained via
population shifts of local conformational changes of proteins
near the binding sites upon crowding. In addition to our
research, other groups have also elucidated crowding effects
on proteins caused by different types of crowder molecules,
suggesting the importance of two key effects in the cellular
environments: excluded volume effects and weak and non-
specific molecular interactions.
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Computer-aided optimization and generation
of antibodies

O Daisuke Kuroda

Research Center for Drug and Vaccine Development, National Institute of
Infectious Diseases

In recent years, computational methods have garnered
much attention in antibody engineering. A large number
of computational methods have been developed to analyze
the sequences and structures of antibodies and have been
used to predict the various properties. However, despite the
tremendous efforts of past decades, computational methods
to predict the physicochemical properties of antibodies are
still in their infancy. Experimental validations are certainly
required for real-world applications, and the results should
be interpreted with caution. In this talk, we show our
recent efforts on computer-aided optimization of antibody
structures on the basis of existing crystal structures. We
have designed several variants of antibodies with point
mutations, which was followed by physicochemical
characterizations by surface plasmon resonance, circular
dichroism, differential scanning calorimetry, molecular
simulations, and machine learning. We will also present
an algorithm to generate antibody sequences from scratch.
Both successes and failures of the computer-aided antibody
optimization and generation are discussed.
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Tldy R OWMFRER 2 F—FALRFZEO A & Hikicon
‘(Eﬁﬁjﬁtf:b\o

BED TR ZBREE U /=85 B R DICH 1T B —BE{E
BERENER O RGHEIZ O
OE& KE

IEWT - SPring-8

EARNIZBWT, ZBB&EICHRIT. BREOWEEFOLE LT,
Kea AL UL 24T 2 & TG 2 Mg ic#ED Twb,
EDD, EREROPOSFEREOMIIL, AR 2 515
BICHIRS 2720 CEETH D, ARETIZ, EEBEEOK
JOAHERE ORI A I8 L723e & L C. S8R 2 BRAE L
7oA A~ b B2 R cEE R (NOR) O E % #ind %,
NOR &, NAFEIEANLED S 2 2R LIZBWT,
BFETO M ZFFLT, 20FONO »SHifRLEEE
ERT52ERBERTH Do REEZROSIE. MEW DS T T
HEEDLDOWRIERDF— A5 v FTHY ., WEEHET
WS ABICD WO N L EELR LS TH 5o RWFIETIX,
NOR O Uit % Bl 5 7212, eREHZ L ) NO 2544
% —Y FNO &R L7250 65HI0C & 0 BOSEERE ORI
Pk L7z 77— K NO Otz v ) 7— & L 72K 5%
WARTZIG E 2> 5. NOR D i &, D D585 d KOS H
HRERB LTS TH D Z Lol BRI
Tld. —2 HO RS A ARG IEETBALIC NO 25554 L 72 K5
T, NO i % 1683 cm™ I2b D2 EARENT, T2, 7 —
Y F NO OGREE & Fiic X » JOsrh Az ML, &
F A BRI 2T o 28 2 A, — D HOHRERIZ,
BRI DIRETHLZ Ldbrolze TNEDHKEE
Mo, UL AL, FEAN LI NO 25 A L 72 IR
THhbHIEIREINT BETIEZ. IS EZ NS
NOR O ISR L Cifiand %o

ERp44 ZNUVEBIREL R Y Y RRAFREIR
N/aOXM=7

OXE fhk. FiH 8. MEHK

wAbK - ZIThR

MM LAMETCHR T, BRP Ok L 5 VX H LG
LZDOMEEZRMT 5, ST TS, /DA ST~
SR A ¥ (Zn®) RS B ZIPT M Sk Ak o s B 25,
INARNC Zn®t 2B L. ANBRAEETIBIL Y v ks ]
T A=V 4 %79 PDI OREEZEL, ¥ ¥ 87 H i
HAEPIREATNET 5 2 LS S NTze LALERLZD
PR TR X I E A EARBHTH - 720

72513 PDI7 7 31 — % ¥ N—D—DTh % ERpdd 7%,
TNIRIZBOT Zn® EHETHI LT, TOIEY 5y
BEOPFMESRT LI LRI LTE . 512, FH
WghER 7o — 7% M5 52 LT MRS Zn & pM
F—F—THHDIZH L. TVIERTIZET nM FE 7
NTWBZEEFER L SNSOHA2S, TIVIEND
Zn** 4% ERp44 HEfeHIENICmETH D 2 & 2 L7z,

AWFFEICB W T, ZIP7 BB EMBEZFE L ST L 7z &
A, MatkolE Zn® #EEE L L ES L. ERpdd i3/
FaRIZIRAE L 720 & 512, ERp44 13 PDI @ LK+ Tdh 5
Erol a & HEAEEEE L. &M PDI HAER Lze —il
DFERD S, ZIPT OFEREHE I & o T/ o i §i i i
AMFE L 72 . ERp44 A Erola &#EA L. Erola 2 X %
PDI LG A FHE SN 2D D EEZ TV 5D, P Lok Rix,
INFAR D Zn EEEA L Ky 2 AR D b o —
xS PICTHEDTH b,
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ZIP13 E§X%Z 9T B #i UV RERA 5 AR O HIE1HE
OFFET . AN B> B A", HEBE’

FHBE FAE5LX

VK - SRR, BAMAREZE.

Y IER 2 RS AFRREAAFTRMCH A D AR

BB SIRRFEERE

Mk, % < OETHEREMOTHNO—&2/-EoTh
D, ZOREOMY L FHBEHREOHIEIZHETH L, Bl
HARZ = AN F— DI R 2 R T 2825 TH 5720,
WRWiAIBL PR 2 HI83 % 2 & AT o & b A0 7= TB
D=2 LTHIfFEN TS, Wiz, WilielsEs s
W& LT« ofifabie z fl#s 2 2 &< fAkoxtu
F—NFVRAILHBML TS EEZONL, 2T, I
TICHER b7 ¥ AR —% — ZIP13 H3x— ¥ 2 Ja il 51t
(R=vafb) 2T L%, &Y TZipl3 %KLL
AT 7T & ) "Wl L Tw 5 (Fukunaka A, PLoS
Genet. 2017)o = 2 LT O RIBLRIRIML TR & T
WBRPBIET 572010, AR RINIC Zipl3 % KIE
L7z A (Adipo-Zip13-KO < 7 2 ) # VE5 LI#NT % 47 -
720 Adipo-Zip13-KO <7 A Tld, =R &k L2
WHEZRT A, RX=Y 2 LI CE B o7z — T,
TR OFERE LT, 2o~y 2 TR T O BE I 5 1%
ATTHE L. HIEHERCIRE 2 L D BEEmMICH B S b 2 LT
MBI A R T e A R L7z, 510205 FiF %
Rz E T A ZIP13 BRI B vl N o 8k
AL ST R W 2 B oM E RO 2 L
ML, ZIP13 EFE UM TH - Th, Mg
(LIS T NN BRBE D ZALITIS U CHESH & $k & fliv o1
HEV), LIS IPRBTXLEEZ BN,

RERBEETOTH I I AERREEAEADIGH
OWH Rl
SRR - %

LR AN N /NN o AV P D Y i N D /Y E L R 4
T, RIS SIS 28 U TS R, REes -~
SAE L. RSN EG 2L, ZoOSREEIE,. SRE%
DFICE o THRBICHBEENTWAEEZZONTWS, &8
BV, @B T v AR—7 —3MBAO &8s
s 2 EELREEHE RS, EOFS UV AR—F —
B EONEET, MlENO LT, ED L SV olgEiEET
T L TWw2 2% SREICHEE - I3 25 E, &REheg
oex s s 5, Fxid, kEREER 7074+ 3 7 A8
EMACHEL, FIUAR—F L EOMELREY 5y
I CEMBEICERTEDHMEZMIE L CE& 7, MBNA IV
H AT D MEEMAGHES I LIZL 5 T, basolateral fl
& apical MIOMNBIEIIRIET 55 V7 a2 —FICHET 3
ZEDNTEDL, T2 FFEOHMBRLHIBICBITS, R b4
BT AR—Y — DA RDENE —FIZERT LI LN
WHETH D, bk, HEP®) FE&B bV AR—% —
DEEDHENZHIRTH-0OFHIY L b, KT—2
YavTTIiE, INSOFADTOTF I 7 AFMERNT
%L E BT, BBEENFENOIRHBNI D W CRE L 72\,

FIWH % ZEIRMIEE TN 2 712 & B EEFIHE
FOBREBEFRAIV—=0T

Ot BRI, 4 EM. Rith &

AR - T

PRI AEREO TERRERTH D . FOES. H,
FNVH AT MRS/ E My Y-S L Tw
%o 1957 412 Kennedy 523V VAR O 4G uifkis 2 Fl L
TUR, TREGHREZIZOWTON R A, BT &I
HOREARBRBICHEDLLIZIZETOBEIHL N2> TW
5o LA L—KT. BREOEF ML oA % 455 (il
LTW2 % U808 Ay VT =7 OEFITREZWS LTI LR
WV, FZTAMZE TR IREOMH MM % H#H$ 5
NN ToOMENREE IR L8z A7) —=>
T FEOWMLEAT o 720 BARWICIE, RAD TV —T 93T K
WALBHFE L7z A VT A TR A A7 7 F2va) v (PC)
HOGHE L & CRISPR-knockout 2 7 1) —= v 7 &R A&ED
4, PC OMIENFARERDAE L Vo 2 RBEMICEE % 5 2
LBE T HEZFETRE R A M L7z, FEITREITELITR
FEICIoTIhTFTHONTO o727 Y7 E D PC
OEGEEICEE L TWL I EBH SR E ol RIEH
Tld, IS FEE S NHIERT & A admElaE & o Bk
WZoWCim s %o

WS8-7
{tIRL Y REHRRABREERES X /N 7HEIC
¥9 HEEEEAERIER

OffARF 3 . EF M. MR EE". FiEE°. 8%
th)l| —B8 3, A GEE™

TEmARE T - NS ATV

PR et H OB 2 — ROD (EESHRT) FIL—7.
CRAR - B MBS,

‘EA - ERIE

LR L O EREIIEAER THSH—TT T M5 EH%
WENT2ALTHEY, LIZLIZERZIIEEIT, S5
AR, BEANNER OMBAIMER SN TB Y., JUEWHICED
LI EETEORBIRD LN TWS, 22T, WHERE
T e LA R HIE L, SMHERN OFESE
ToTWwWb, AT, BEBICEHT2EE NS ~
AR=F—FICHEH L, ZTOWMEHECL 2HRAMEEH
8 L7z RFERTIE, ENG TS 5 KRS Tk %
SFEFVTFAELTUGHL, 209 =7 ) 72k oTE
FEREAL L7z Pifk 2 W 72BN FHE OBRELE IS O W T ZE D
TR E L DI RD, T2, b THEE L Z2huw it
A e B L, SHFETICERL TEXESTIEEaWZE v
T EAEZORER L b, LIEL »FERE IS0 5 HH
HIFAFE OMEHE LD W Caka T 5o
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Ay 7aAR) = RKRAV—D5FiiEARA
R MG . RO KKE . FiE THE . BHEFE
NFEB >, NIEA #HUKF'. OFF RM’

o Rl R Sy SN -5 N

BB MEESRJOFAIVAEYR—, CEILK - R 2

VARV =L mRNA OB Ko oi&ika FEFTo
BEERE T IV BANEBRT 5. L L, T Lo
R CHIFRBUCA A L2 W AR H A2 b roTE
(Chz2Y)—FAV—L LX), V= FAV—ZHRTS —D
—OTH LT T L AR TIZIEIAIY 2 BHFHRAE & L
T ENRTB Y, F20 —EoBAEWEIZ) — FX
W—%HERITILICLYVHERET 5, M T, #Enlk
WD H 10-15% B EREHE LT FAOERT S Z &
Mo, )= KAV —OEZIH L, RRPIka Fro) —
K2V —DHEZ FIFAZ e TEIUE, Bt B o
COLDBBUBERSH L. DL, V—FAL—IZEF
SE MO BBRAEGILTH 5, LTS TR A
1. GFP @ N RInfHIICHfA L2k a F o sEah (5
ETIREHNC IR TR 25 % FERE) 12V — FRAV—8NA T L%
HH L7720 ABFZETIE. V= FALV =SB X BT F
I LTEDII BT I VBEPERINLIO»EFEZE L.
BEHIZENLDT I VEEIEMRSND T A D= X L% R
ORISR BN TSI TH I L2 HIEL TV D, A%
TR, IhETEohzalzfindase e dic. 5%
DRBELBEIZOVTHRT 5o

FRUMROHBEAFRRE TN X H =X LD
ORTH XA, HARE BIES. SEER
EASEL v N MR Y (4

NYF Vb URORINELRT THSH HTT exonl X CAG
JE— 22— FLTW5D, R ICH LN MBY 2 FER
BHEICHEZIECAG Y E— FHHIERY ZVF I v ORDE
WENDLA, WA, N F U UHBE OB TIEERY 7
VI VUM, R B URERY TSR EBEELT
WA EDBRHLMIENT, TNIZT DL, in-frame ®
CAG " E— FPAMC, BEROZABED TN T [+] frame :
CAG—-AGC) ¥—btDEY 1) ]| % [+2 frame :
CAG—GCAVE—1TDR)TF=r | PERE N H
ThHh, VE— MRINZBWTIE, WM REFRICmZ, JE
IR R BIERDE U 5 2 & 2R3 2 IEH ISR VAR T
Bbo TADWGEI N —TIEINFTIZ, BY T I Ol
FHBBEEETOMAEZ T L LY 7 ML THET S
CEEFHLMIILTBY, R T I U LEEROIEMAEIRRIC
LG LTWADOTRERWIEWIEERFZV T £2
T, B TEREL ESNL3EORY 7I V) E— MED
FIOFRICE 2 B2 T 5720, TL2DHFELzE b
IR i 8 o TS IR SRR N B ARR & R L Cfl 2 o fifdT 2
Tol2e ZORER, KV T I VAR CAGY ¥ — NG OFIR
B EE252 8, TR T I VOMBEIZE > TEOR)
BRI ED DD o TEZ, ARETIZ. ZAHHHD
BRIZOWTRITIDT— 7 2L AR SMNT 5o

HRERE )R —LFRELIC & HIFRBEHER
BSDERE) EBIRK
OB BT . Mg %> FATEts . HO %"

"RIK - BISRR. CEIA - AHETEER

MTENZETE Y R Y — 225, mRNA RORIEI F > h 5%
I FrETEBAIELSBIRT 22 81E, IEHEE Y v 87
BB EMBMANREORERERICELETHLEEZONTE
720 =T —HMOBETIZZOREMAZSLE L, Bk
HBELDOF VT H L= ) =% 5Bl EE 5 2 L ANEEY]
LD DDH b, T4 N7 7)) F 77— gene60 DOFl
g LTI, ribosome hopping (translational bypassing) &
FEENLZHRIZE ST, 22O 0RF 26 —8XDRY)XRT
F FHEIAER EN D, ARIFZETIEZ OIEMBFIRIZOWT
N Ly Z OFESLM ORI & R L 720 Tl
T 5o L5t gene60 3 OIS H 7212 W L 72 KI5 W AR = T
T® ribosome hopping (2D W TN & 47 - 750, TH &
B ARY — 2O EERE. WHOFHERY) T FF
SHIC X 2 A HEE O %L (IRD : Intrinsic Ribosome
Destabilization) "L ZETH b 2 L L7z ToOMA
ZHLICHHEFILAZALES TH, ORF M OMEIZ LS
3 ribosome hopping O %) F I BKE) 12 L) L 72. Ribosome
hopping % BRE) L#4# % IRD #F3E 7 IV BRET — 7 134EW D
T RS- FENTBY, REHM LR & OBBIELIC
ISELTTH T4 — A%k, TR LT bRz S .

PRAFICETIBVIF R 2V INTEDOBRE
HG LR EHERET HEHEHA
OFiE Ik

B - ZITH

v hNEY UNRTEORIEEU I NVF R AL V7 Ry
BThb, RFENOI) BAEBRTIIZDL Iy V3
BIERAL VHOMEERIZLE > TEHRELR TV, L2L,
MANTIZINSDF Y7 D% TR % L Tahk
IV BEINE, (o T, TOHAEHLIIZ, HE ALY
DR WA ETER 2 2T 57200, K4 e KMotk
MMADVFEENT WD EFHEND, G0, 2D X ) AL A
D—DNZONTHNT B,

a3V AT = 4 AFEER, JERIT - EIC 2 KICELIKE)
ARSI BRI PR R RAGDbES I LI L o T A
o) Ry — A L THRER SO, /IENIZED A
FNTL B YVF F AL ¥ ¥ 2828 LDL 5244k (LDLR)
DA AN T 4 FREAIEASINL BIEZHET 572
ODREME L 72, BREWZ L2, LDLR O#IRo W&
Bcix, LDLR @ N K3l fEfET A R KA A4 2, Rk
IR ONBWI AN T 4 FHEEEASNLD, O
EERRMOBEENEMAMZ H51E. R F AL Y O@EHh
THICHEIET S L TORT KA, YORREGE) RV — 2L
DEERT B, IR 5 2 D9 oTz. HIC, Ba ik
BAARZFIH LB S, B 7uXSO3FEHOT T KA A
VERGLHEBIC., EH R AL YO ) EAEET L EH
ERENTWwWAHRZ R LA BIE, vV F KX A 5 X
7 O AEROSAARE SRR AT D, S O 7z e LA
DEBIZOVWTHEN ZHEDTEY ., MNA L,
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S RV R TPHEBEICREEES W T I VT N —
BN ADRRERIERE

OMA RN ', /NEF $H7E . =ik Sp5th >

AR - B - . PRI - . REEA - 23/ N EEIER

BEHAMOMBNTOL 5N5E 7 Y37 Eid, ¥4 b,
I My BT R TR, ) < REGTs UL E -
TWb, SNHDGITIZEY VS EPBIELGEIENS Z &
A5, MO IEH R BRREICLETH B0 & ¥ 37 B OMIBNE
TEICHEWDTR I 5 &, BREE SNy V87 BT T
BWREIFTHL, BB D0 T, HL,IToEiRE S
NBHELDEEZONTE, 2014412, I bary FY 74
A AET B AAA-ATP 7 —¥ Mspl 75, I ha v Ky 7
MBICEEE SN2 TFANT v =8 (TA) By 328
DOBRRICED L Z MG ENT, ZOWEEZIT T, B
Hid Mspl 233 Fa > FY 7PAHBICERE %= Sz TA ¥ 28
2EEFIEHRL LT, BB TR R EER Y E Lok
KEH5 252 %2l L7: (Matsumoto et al., Mol.
Cell. 2019) HMBLNTD 7 ¥ 287 BREIIZELEV ISR D
IBTE, MEVITRI > THENERLYVEST LT, ¥
NIZBEOIELWE RS, ik SN2y VR ORI 2T
WV, HIERRENDOBREOREZHNTVLEZ EERLL, 2
I LZBMEEDRVE L, $74b5 DNA OBRPHRICH
515 [HKRIE (Proofreading) | & \» 9 BEfiiAS, & ¥ 7387 Bk,
EIZFNVT R FTADIERALIZB N THIFIET B 2 & 2R
LCTWwb, AFERTIE, RERLBEPHLNIILTELSY V
X7 B E DR IERERE IS D W T, R L 72\

HMROREZ(CICHER U /- RER PGK LD
fRvE SRS
ONKEE'. EFE HE . ElisaRioual'. jha kit

7R)I| BER T

VIBHT - ASHRERIEMRE T 2 —. T EREIIA - IR

AR NI AEARDSHED T AV F — 15 D 725 O iU R
THhY., Tojiw () SRS X - T IS
BMENT VD, F72%  OREHINL TR RATUAE LR
BHOWMAKPRONE, 200, MBOBREZECIZEE L7
PR D RSB 2 IEAE IS BB 5 1210%. R R 2 RS
% SR O TEHEHIHAERE 2 MR IN & 2 WISHTI BRBE 12 IR
BT T 2 LEND D, BIERIEREO DO THILHEAKRS
Uty YEBRFF—F¥ (PGK) &, ADP Y VB2 AMINd 5
CETATP 24 L. FKIZ3-F2FK27 Y &) VEE (3PG)
FHEMT 5, B4 TIEZ OIS ZHW, WFANO
U VEREBOS T T 2BETH D ST AL, Bl
NMR ¢ in-cell NMR #fii5 2 L2k 9, PGKIZX 7 L+
F F &3PG oA GHAEZ AT L2 T M
HaN @ ATP/ADP #EREH IS U TS 2 M L Twb 2
LRSI L, 2O kX, PGK ML ATP &% %
BHIL S HEOEE 2y ra— v L, ZRIC L - TH
PEREZHHLCWDL I EERIBLTWS, 512, 20k
BRI AP T CROBICHIETE 5 X ) 5
Fa—= v 7E3NTBY., ZOHHIT AV F—ZEITIEFIT/N
SV EDPHASL PR o720 INHEDOZ ENS, SHIS N
1270 o 7RSS X, M O BRBEZALICHEICHIE TE 5 X
IS ST IO S % i3 2 B b o 72, 7 V828
LRV TORICHIEERE 2L ZE 2 b b,

F= b7 7Ol BB - B REDHERE
Ol 87, BH L
Ak - AR

F—= b7 7 V=3B OEERSRREETH ). A
ZVT T VARREIRE L &, FOEMN L ERIILILIC
HEoTWwb, HUEEICIE, = M7 7V — DB TH 5 A
F— b7 7 TV —2HEE (PAS) 5. FREERE & IFIEN S
PREMEAH 72 2 E R S v, Ml o — % AR D35 [
LAZET EREOF— 77TV -0 END, 4
ZINETZOERDPARYITH 72 PAS %, Atg ¥ VX7 Y
DY — WA HET A 2 E TSN TH DL 2 L 2R
IR TR EIED. LALARDS, WHOFEEZFIH L
TPASTED L) RIUSAHE T 5 TWB DRI DO WTIEAH
DEDBLLFEINT WD, FA 3T, FHE Atgl HERIC
Lo TR SN2 W PAS Wil IC T D Atg ¥ 37 B %
HAT % in vitro fEIT 2179 T & T, Atg ¥ Y2 T LIS
NN DBANFRIZEN D S Z & & R L 72, BIREW S
LiZ, A= b7 7 V—OHLHET Atgd OIRERERKINRO
E3 W& Th 5 Atgl2-AtgS-Atgl6 BAHRITHTH I BHE IS
BHEEN DD L. Atg8 OBIRELE L TH 5 Atgd 1
fi S NE. ZORIEHNIC BV TIREL Atg8 DK A
EN7zo PAS M THAHIHDO—21F, A= b7 7 V=12
VRGBSR 22 RMET 22 THH L
EZ N5,

SRE - N AN=TY bTATFIIADEES
TN BREDH R

O Hae

RK - E - VAT LEE

Ay AT NIBEER Y V2B, SHIERE L Y 2
LMD THMELR ST Ay P —ZHED FI2K Y 7o T
Bo WHZH VT BIIAMERNGF A v b T — 7 O TEEEREA
TTHY., TOmRPWREL EMICETNTL2Z L35 T4y b
7 =7 OWEEHFET S L THO TERTH 5.

bhbhid, ThETILy v 7 HEORELHRBG
i, S HITE S o) HIMMHEAEN % MR 20 8 = E
WS B4 PR L C& e BIZIE & X7 HOK
A ERE TR THEMN R T e 74— AT 7T v b
7 +— AT % in vitro proteome assisted MRM for protein
absolute quantification (iMPAQT) # #i H ICBIZ L THB Y
[Matsumoto et al. Nat. Methods 2017]. #laAsA{b=EL
B2 Y b — 27 OFHINZIEE LT &7z [Morita et
al. Cancer Cell 2018, Kodama et al. Nat. Commun. 2020,
Johmura et al. Science 2021]. T ZDOFMEMEE X 1 H) =
72 IMPAQT ver.2 OFFEICHLY ATV 5,

KT —2 a3y 7Tl iIMPAQT ver.2 OFEER, Wi 5
BIEER AN =Ty P EANORY MAERBMNL. L1 HEfE
WADOEM 5 v 7387 B~ OIS H O Rt % 5 L 72 o
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Y7V 4E 4 L In-cell NMR £RRIIC K D HIAaA 4 /N
7 B OiEEFIEESDRZA
Ol i£&

FEKX - R

AL NI 2 TE 2 A 70 A ARG TS B IR BE CHEAE T 5 o0 TR AE
BETHY., ¥ RN EOEMICRE LR EE 525280
HSENTW DS, F 72 MBI I BN &~ X7 B 4 v
NI =R ENTBY., ¥ X7 HOKRESSHIIEA O
=N F =5 R & OMBEARAE RO LAY 32> Tw
5o L72055 T, invitro THEM L 72 % ¥ 737 B Ofi 20
P L HAMBBNICBI 2 ARROREL L v 2O
MEZ HRT 5 72012013, EBEOMIRN TS ¥ 37 Hoik
TR %2 EHBI SR % in-cell NMR DS ICHERITH 5o
P41z 2 F TIT NMR GBS N O ML — 52 O 3 TR HL
FHREEDLFRNA AV T 2=V AT 2 EHFE L, 2
OFFEEMCLZLI2LY, MBZERNRE T IR 723
F RKIEM @ in-cell NMR € #4179 2 LAk 5 7217 T
<L BEHCEEA 2RI UGB Z Iz, E1cfEs T
FHEINDHMPANIEEE ) TV Y A4 MBS 22 L 5
Thbo KIFETIE, in-cell NMR i & 48 21 7 K50 1=
GTPase T& % Ras I L 72k ROV TR %, Ras %
R ERROMBPIC B 5 iGME (GTP #& A1) #4&
ZY)TIVEALEBMIL, Ras O EBET 5785 A —5 —
D EmR Ras OIEIARE AR HES O KOS\ % & %17 -
T2 THICE Y, HMILPAEREEAT Ras O EZ @Y HIH§ 5
L WBRIEDSH & 212 o 72

HiEHROSIcH T HHMENERENRES
OFHER

WA - BEM
FrxngclEkriottkss riEL -8
JRIE DBV ERMEF i 2 72 HO A A =V v S
AWT, B—EMlNOREMiZ A A=Y v 755 hdk%
BAFE L7z BT L Hike o TITo 2B S, MliN o
REHANEIE 2 GL I T, BoREISHBEOREL Y b5
W2k, =¥ rary Y 7R, MVMEKOTEREWE &
HEN, HOENT otz 2D LD RN O AR —k
EROANZALRZOEMNERIIT LD T0R
Vo AL, RNA KFOIEK 2 & MBNREZ#HIT] & 4
Lo TRILAEMBED AN = A LIFEHSNIEDT-, &
DS A L THIILE &2 H IS 2 BGEA 247w, M
NN DR FHRE Z 2L 385 2 L THREZHIBLTVWS] &
WO R Z V. Thzo ZORBEMIET S 72012, F4id, M
W23y v B OFBIN Y — v R EIICEL &2 [l
6] 12BEH LEBREZITR > T b, MTEO 5 LIREE DKL
TEREEALD» SEDHIHWTE S, T F VM Z v T,
AL & BN TR EE IC DO W T RS Z 212 L7z MK
F ¥ (NGF) 2% Lk £ 7 v PC12 Mo 551k % i
T 5L, 24 RFEZICIE MR sSEAM R L, MRBNOIRE X
NGF STl RT ERT 2 2 D50 o 720 i Tl
o & BETmEk L7z £5r%e, G5 fREEA oO# 5 EEBRO
BRI L. MR B0 2P REE D B 512>
Wi %o

A - HEBHTET S0 /MIERE
Ot A
EPE R

PR AN AT AT TH LR LRIIBNEER RO E LT
fe L. MRtk EE 2 REH 2 B2 L TWh,
LRI, PSR TH B rulvIME & F o SR B2 LY PHE
LD M) v 7 X DR E N TV 5, HulvME)S—
A JEINC — 2 R S D 2 LT UMREAR D /s
Do MUVMEIZEBM 2 ) vy —RIERTH Y. Bt
SCEHMEOHBEO Y V7 HIZE VBRI TS, FIC,
% DRRFIZ. T4V Fa )& RREERICE AL
k2 O Z ERAONT VS, Hul/MEIE, MBI ETE
TAIHEBOERCTHEMRBSTHEAKRERZ SN, Z0
B OSRIIRZHSPICIN TV ARV, KL iddi/h
IR OMELERICEH L, BRI RAE S i/ MERE
R EOMEAERADS, b/ MEOBER %2 1 a3 ¥ —I12HIRYT
DOIEETHLILEZWSPIZLTE, 72, b MEE
HINZAZ BT 2 /MRS K IR - 0 BB R B IR B EE 2 57 1 T
I 7 RN, B OISy Vo2 B % HV 77 in vitro FIRERE
&0, BUNERIZB W THUL MR IR 2SS A o
ENBEGEOWBICEETH DL EERLTE L, B,
BEEL D R/ INMERE R T S D A 25 e AR 0 4 145 1k
B BB PO REEROT vy 7)) =12, Eok
IEHFLG LTV L200%MHTAZLEZHEL TV A, Kl
T, BIMED DR 2 D/ MR 7S O TE AR % 12, 4
TG T DML BV B REEAHEE O FIIC R L Chiliam L
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Theoretical study of protein structure and
function based on the solvation theory of
biomolecules

O Norio Yoshida'?
'Grad. School of Sci,, Kyushu Univ., ’Grad. School of Info., Nagoya Univ.

Biomolecules play their role under the influence of
water, ions, and cosolvents in a living system. In these
systems, chemical and physical processes such as chemical
reactions, self-organization, and molecular recognition
occur continuously. To handle these systems in the field of
computational science, a multiscale treatment is required
because of the complexity of the system. For example,
quantum chemistry is needed to describe the rearrangement
of chemical bonds, and molecular dynamics is needed to
describe the structural change of molecules. In particular,
the solution environment is a system consisting of complex
interactions involving an infinite number of molecules, and
the theory of statistical mechanics is effective in describing
the structure and properties of the solution environment. In
this talk, recent developments of multiscale methods based
on the solvation theory of molecular liquids for protein
structure and function prediction will be presented.
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“ KEBEEALRISARANTA - BERARISE. ° BEERRIS IR,

Sk - . T HALK - TR CEALK - 2R

AV 7 F 3 MY 7 v, MilaEERs ., R, 7R b —
VA, MR, MAEH AR S, KA R AEGBRICEES TS
WAy v Th ), WETR ISHEO L 7 F
UHFEEENT WS, & b A L2 F ¥ 1 (hGal-1) &, 4571
#1145 kDa Ik y v 7B TH D, ML TERE N
BRIFEAMZ 7 S AR RE 2 8819 5. hGal-1 DF L LT6
ODDYATA VEEEHFLTHWLEIENEIFON, ZNET
DOIFZEH S, hGal-1 HD 6 DD Y A5 A4 VRO MALEIT
R, 20 UE 2 b2 iemiiicEEch s &
DR ENTE 72, BEICIREEICDH 2 5@ TTH hGal-1 38R A
WA T 252 L CHRBMEEEORELTHT. —H. 6
DDYATA VERIEDPGTHATIROY ZANT 4 FiEEZEE
B U 72 BRI hGal-1 1&, kA S 2L % 0 - THER &G 1T
oV, MR OFAE L WY & AR L AR ST
bo LLZA D, hGal-1 O LRI EIZ AR ZHRESINT
BT, BLBICHAE A D = AL EIAHTH B, Z 2 TAWF
TETIIE Y AT A VIEREOBALEITO KISk, BILETCHKAT
B s 250, B L& CIRE o 4 B2 1y 2 3%, hGal-1 O
b TR N 2 BR L7z M HIE, 215 hGal-1
OBt ITEE e R I C oW CTER 2 BT 5,

1 2RA) R RBERICEDEES A O3B
HBOER
OEHMX'. &N EF'. BB . LOE". F"HBXL

FRR S, B EH

"BERA BT CEHEA - B, GEERRS I ENER.

PERIEK - FERE T OV T 1« T

A2 YRR (IDE) I, A YAV ¥, T3V, 7
NATy, T7939F =025 L. MiBNANAORTF F
RIVE VIR EBYICHIME L CTwb, IDE X s Ak
LT IuA FEERTF N AR % ELHE Mk LB % @I
OS5 Z EDBH LI TH Y AEROEE T OHER
WCEEZEXEZ L Twb, L L., IDEIC & 2 REGEHER A
NZALEREANTH D, T TAWNETIZIDEIZEL S
T4 DB IFRERZITV, TORXAH XL OMP % HIEL
720 REOEEICIZ, IDEDOERFETr v MICAALZ L
WKL T ENT~8kDaThHhbLI L EERE LI, TN
R IDEWCE o CHESINLIEHE LTH7 T F KR
EVERML, A YR Y OGREE L FBRETHL I LN
bhoi, FIDEW L %7 T Y%= V5 EiE Michaelis-
Menten equation (239 — T, IDEIC L 24 ¥ A Y v 53f@
i& Michaelis-Menten equation IZfEb ViR EZ R L7z, C
g4 v 2 v HIKHY IDE O 51203 5 i P 2 2% 3 il
WHEOFIEZRIEL TV, MHIE, IDE I & 2450580 4k
BB L OB A B = X BTN THET b,

;EREE Y FUF / Withdrawn
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RAZ RO R/FAEEED Sup35 DR - i B
NDRIFEGEMEZRET D
OB tHh=TF'. BEEE’. ARABKRB EAKE'

P ARR - 1B, IR AR - 508

M T, ¥ - WA EEC X o TIB S R B 2 8o ik
DI - e R ELTBY, 25 E—HOREED
TS, B fxkdl 2o TWd, L LiliEe s 2 &
FEICIEEE LR T RS 2 Fo b oh% . Z07
DRI T BRBE D ZALITIS S L TUE R I FER K
L. %225 EREHET2FH»RkOON5, LaL
ZFOBRBEBRBIEENED A =X LZFIFEA LSR5
TV,

Z 2T AF. HIERERE S cerevisiae 13k @ B IEE
¥ Sup35 @ N K i RKIKZ 1 #I8 (Sup35SNM) % H v, 3|
WEROMEERZEDO G T A= XL DR %2 RA T,
Sup35NM O i LR L il BE sz Pk 257 < AR IRE#IH ©
W EATRBCEAL T B, For i, TOREERZMED N Kk
HMON FAAL VICHET A ERZHOIF, EHIIN FAA
v ORISR OGS T A EE ALz, 2T,
N KX A4 VRFREFEICEZ E T2 F 0l v oY5% 7
T2 LR Tz VT I VICEBRLZEZA, EBHS
LIRERZEDE T2/ S, BERZMEICF oy v REN
EL T HEI Dol EHIC, T I YBEIBKIZRET
REEDSEEN, S5 TDIER> TV BETOHESNFHh o,
FO Y URENES LT %7 Mo TS HEDSR RS
YOI D L HAIVRBEEIN, —FH, 722V T I Vil
PRIZ R FTHE S 2 MEFE L T 7225, TR0 7 WAL E kI
1352 &T mERLICIKIEZ FFoHIvR s vz,
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Study on the difference in aggregation process
between AB40 and AB42
O Satoru G. ltoh'?*?, Maho Yagi-Utsumi"***, Koichi Kato"***,
Hisashi Okumura'?*?
'IMS, “ExCELLS, *SOKENDA, “Nagoya City Univ.

Amyloid-f peptides (Aps) tend to form oligomers and
amyloid fibrils, which are associated with the Alzheimer's
disease. AfB has two isoforms, AB40 and AB42, and the
difference between these isoforms is only two additional
C-terminal residues. However, Ap42 rapidly forms
aggregates. To investigate the difference in aggregation
process between Ap40 and Ap42, we performed the
Hamiltonian replica-permutation molecular dynamics
simulations for these AfSs. Thioflavin T fluorescence
experiments were also conducted to validate of the
computational results. We will discuss the role of the two
additional C-terminal residues in the aggregation process.

HFFFrMORT Y C1C2 OF + RIVEIRAIC
BIB3LFF-IoBEETETO M BEDOERE
Of b £—". MR ". IAME BHEMEL
PRG3R ', NEFRETE 2L EA I Rl X'
VEA - MR, B - I AR CBEX - BT - REA4AET

Fx4ua 7Y (ChR) iF, Na's H, Ca¥ 2 & %
JEHE R AT AR FF v F v 2V TH B, ChR
Z 7 ADOFEEBEANY) y 2 2L THFEHOAN) Yy 7 2D T
BRI AEKAE LV FF— VB> S % 5, IE4E ChR
34T 2 AT A7 ARZEL LN TWSE =T, ZD
F X AVEBBEOFMIIVWEZHLO L ko TRV, £
DOF TR, RFE WL ChR D—>THh 5 CIC2 122V,
A QM/MM BB L ORI S ) 7V 7 = & P X
RRE DHESERATIC L D, F v AVAHOTA2E/MICLTFF —
NVWEBHOKERQUNER G OBEIR 5 2 & 23R
SNz Loy F¥ RVELERIZBIT A LF F— VOl
AL, FHZHIET 2 EREIANL T ETH S,

FZTHMIEK 41X, ChROBOKEO L FF — Vo
EL X DEEI ATy AVBEBOS A F I A ERTNDL 720,
CI1C2 12k} L T 40 LM Raman 20k E ., L—HF—7 5 v
a7 P VAEBICNL—HF— Ry F 253 FHEICLS
H,0 3 X 0" D,0 W CoOREGmMFEAMARIE (KIE) Ol
BEiole. TORE, BAIREBICBVWTRIKRERLFF—
VORI E B Z LA, Raman A X7 VO KFAIE
EHREE— FOEAL SO E o7z, 512, HO
LR D,0 T, Fr AV O®MEE H/D @iz s A
EHIE L V— T F ¥ RAVOB U2 BEDSIEEL 2o
T2 e, FUNRTERG PO LFF = A0 T7a B
BAF ¥ A VOH O ZRET 5 2 L AR ENTZ,
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RNYTSXLRF v+ ~AOY HdeA/HdeB Dk
RISICHE TR EESIRYE
Ofts k. FREIS. L 1EA. S &,

A 5. AR EE

SEK

KBEWEORY) 75 X2 2/ D5+ v~<a ~ HdeA
& HdeB 23ZB S NCTB Y. WH KW HME pH BB 120
ABEIICEG L TWwS, gy T2 =y FoT= 1 ki
DEHETHAH HdeA & HdeB ixmh Tl yRuo v
Wl E Rz v 2wk 2 KT 525, K pH BRETIEH S
WAL, COMEMMEZ ST v a JERRICHHT %
EWVWIAB LW [BIEISEN] 0T 2T HT 5, F2l1d,
ORI LE RIREMMEEZ X)) 79 X A EHEOMER
IS L Cw % HdeA & HdeB 13 [f] U pH & T 7 2
O A FEICE L 2B AT IER T A2 2 WAL, It
WHITE % #D T Wb, K pH TEE &b HdeA & HdeB @
FRAE L pH R YRR IE 22 EOBERSMCHURTH O . FRAERE S
DEEMEE RS, T2, WHOBMALIDITB W TRER
BRIBEWAFf E LC TWsdE ], o F BB CRk I
FHHNIE L v HdeA/B O #MEZ AT %2 BT 2 & 12T
FUWELT L ENBTFONDL, &AL )N
e 7%, HdeA & HdeB OB I2B W T, MR &
2 KRk & RAHEAL BSOS O W PE DSE I O S ISR S RIF L T2
DMEDEALT B FHIRE S D27 o 1o RIEFE T,
HdeA & HdeB O#HMELEIRIC BT 2 [pH ARAFE | Tl |
[RRMED —RMEE | \ZHFICHER L. Mix Bl EEr IS
DOFEZFIIERE LS B SR B RET- 2/ L. TN e B
25 TR ZOWTE R R DD,
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AISVINJE AF2AT IBA BLRAZE DTk
IgG HEERDIFDOEM C KIFNDR/AP LT B E
ZRWITD
OEE &X', HEHH . TEHMETL LERE

AM Eth?

'FERRER - AT OB AL TERM - NAFXT 1 HIL

HEERPURIZZ S O FEEBITBHEIN TS, &
KHEE OGN EER LORERBEHEDO—DOTH b, 2
. JERSAMEE IS L2 1gG 2 4 BB 2 N 18 &~
N7 AF2A1 # 2NFETIZHE LTV H, AF2A1 732
AT B MR RIRET BICIEFE S TV v, KBEEKTIL.
Bz MO 1gG YA 7 57 2 ¥ b & AF2A1 L 4
7 v A ORREERE T 2T AF2A] 25T 5 “ENALE
R T 5.

AF2A1 . B b, YA, Ty FOEEA ML AZZIT/:
IgG Z ik L7245, 7 HFRTAMLEA o572 & b IgGl 7
FGTAY P EHOEREET veA 25, CREDSHELEE
RFEEELIELICE > THBAERELRET LI b2 o
72 S OITHESRMNTICL D, Trpdl7 Zul& L7z# M
L72BARMEI TRy PARY bTHLI EDBbhrol, &
NOMERIL, PUEOZEE L BEOWMIHIC C KinDfE &2 L)
A ERRLIEINTETONELE —HTHLDTHDY,
AF2A1 HZEMEPR O FED common sign # 38k L Tw5b 2
EERLTWA,

FMODB F— 4N : 593 X GRS ET—4
I BEFFHE
Oifis T8, ", MR IEATF ' SHHFT’. EAR LM

R RME . EHHZ S, ML RS BB RE. SAE

FH-E JNITEBAYN BHEE . ZREE°, EHh Rs°,

AEHE' BEES

"FEHE BDR. ST EEAF. P EBREERIA. VEEA. PR RS,

S BERIK

757 AV Nyl (FMO) e, BKEsT%27
IMRRIER ) A Y FHALO/NE 75 7 A Y MZoHET 5
L TCREROEFIRERIA 2 Bdr oW E CEITHES
FihThob, 797 AV MNFETAHILICEY), 75T XY
FRIMEEH T A VF— (IFIE) 2 E8MICAREL 22 &8
kb, FRl2, VY R - URZEBR, F o328 -%
VR BRIOGTEEIIOWT, T3 BRI AT CRAT
T5HIENHRDLZOBEMRITCAITEOLEY -V E LT
FHENTWS, A7V — 7Tk, FMO ¥— ¥ % fl]3
WFFE R i AW 55 A < IH I e 2 BRBEME S 2 Hi & L /-
FMO 7 — # X — X (FMODB) [https://drugdesign.riken.
jp/FMODB/] ® %% 47> T\ %, FMODB Tid, PDBID
HEEHWTF—= %, £ M) —F—% O FMO &
BE—-Koyryva—-F, MATWebf % —7 =R LT
fiiS % IFIE AT 21T S LM FETH 5. RIY MAT
13 FMO & R AR5 o088 11T 72 e UL D Hlm & LT,
B BE XM RS T — & 2 O FMO & — 7 U %
Tolze BHRRET — 71T 2R Y LMEETY VI D%
TR, 2N E TFEMO R T 0t L 2> 72488
GHY VT HIZOWT S Zn™ R Mg e bR TR 0%
BEIfTo720 SNOSOWMYMADFEME, EOHiET— 712
%9 % IFIE fANT HBl 2 N3 5 TFETH 5o

Strong acids induce amyloid fibril formation of
B,-microglobulin
O Keiichi Yamaguchi', Kenshiro Hasuo? Masatomo So?,
Kensuke Ikenaka®, Hideki Mochizuki?, Yuji Goto'
'MEI, Osaka Univ., °IPR, Osaka Univ., *Grad. Sch. of Med.,, Osaka Univ.

Among known methodologies to dissolve preformed
amyloid fibrils, acid treatment has been used with the
expectation that the acids will degrade amyloid fibrils
similar to acid inactivation of protein functions. Contrary
to the expectation, treatment with strong acids, such
as HCI or H,SO,, promoted amyloid fibril formation
of B,-microglobulin (f2m) or insulin relative to the
concentration of acid. A similar promotion was observed
at pH 2.0 upon the addition of salts, such as NaCl or
Na,SO,. Although trichloroacetic acid, another strong
acid, promoted amyloid fibril formation of f2m, formic
acid, a weak acid, did not, suggesting the dominant role of
anions in promoting fibril formation. In addition, strong
acids induced the conformational change of f2m from
an unfolded to a molten globule conformation with an
increase in the acid concentration. Comparison of the
effects of acids and salts confirmed the critical role of
anions, indicating that strong acids likely induce amyloid
fibril formation via an anion-binding mechanism. The
results suggest that although the addition of strong acids
decreases pH, it is not useful for degrading amyloid fibrils,
but rather induces or stabilizes amyloid fibrils.

HSV It WATTA Y MRV INIBE VP16 ICHT
BEEREF PC4 DERAZHEEDNES A DXL
Di%Et
Ot T . FhEP ik . EH BN . BEEA . M IE—>.
EEath?
"ILENEEK - B - . CILEEK - . C LMK - AR

BERT PC4 L, TR HE, DNA BEZL EoMLA
THEABWTEMEEHNERTER LY VSV ETH
bo BlZiE, PC4 L, Hfi~L~<Z™ 4 LA (HSV) O F
AV N X7 B TH % virion proteinl6 (VP16) & K
3 % Z & T, RNA polymerase 11 # i385, &
NETIATbNZZNMRHE L D, PC4 DN K B2 A
v (PC4ntd) @ Lys-rich #32% VP16 & M LT %
TEDRBEEINT WD, LA L PCantd IZAKNIZB W TH
RN C RIAVAMHEBTH ). 205 MR LNV
TRUILENICHE S TWAR, 2T AW TRAHRMIC
A Z S > 7)) Y I TELMEADSFEIIFY I 2L —
¥ a2 v (MD) F#:T& % Virtual-system coupled canonical
MD (VeMD) #: % Jilvs % = & G, PCdntd & VP16 4l &
EHBLOZDOREA N = AL EW ST Lz, BRI
PC4-VP16 D # 4. B X U PC4 @ Lys-rich 5838 % ¥4k
L VPI6 DBEEHRD 2 ODFREH iz, £ 0HE, PC4 D
K-rich #3854 VP16 & EEMICHEAER T 2 HIcB v Tidd
e L — B L7k A b NFze 72, Lys-rich SHIRZE 52
IZEFERNC LR T VP16 1§ A4 E 52T L, —F
T, PCantd (3B DML EMILE Z I %75 VP16 & A
ERLTWize WTFROREEIZB VTS HBOHEBIED 5
M, Wb % polyelectrostatic interaction & I 5, A
FEDRBHIRIED XTI X B S MM ENEHI L %5 FR#ET
HBEERLND,
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FIEMHH E LTHEDN TV B h G TERLY 70 2R
¥ A (CsA) i, JERRT I /BEaE 11 REOBIRRTF
FoTFTH). KELFTRIZHEDLS T, BmuLEatks
Foo CsA ZBUKE BT L BUKB TR O ZhZh T L7z,
open fi i & closed Hiikiz 74 F I v 7 IZZAL S € RO
EBT B EHEINTVDH, BEEE X = X 2 0FIEY]
LTI BLEBETFIEEETH S5, T2, CsA oK
W7o ARY) ¥ E (CSE) Tld. FHON AFVIEOH
M2 TFDENLD RIS D ST, BTN CsA &5
10 55472 5, CsA & CsE OJE # B AL T O B ihgE - 5
P TEME, MEE DR, BLE R E g T 5 EK
1B ZENTELEWFRFTE %, AWZETIEZ, EFFBK
R & v, CsA & CsE OE B o B % 2 Ik 7 > ¥
VTNVFEILE - THRET %o

ERE—RREEFIVED Y MEERRICETZR

BREEH

Ofe Bif . iR A8 ', b8 f2— .
VRIEK B2 b TTA - BREET

FHE—&REAa v XYy " METH L ANTLERERY
2. SEEROREEEAEICN ST LT, 5FE TR
WHSBEM B 2B T E AWREEADH V. FEHEZHED TV S,
FHIIBA U 72 B i % EERIICIE 72 ) Z OS2 1T -
7205 EIEHEETH B 720, WINERE LY 2 A
L7zEIRER 2T 2% v, ZORKNELT, VF VY
FAEIESEROLAIE. EAEORILICEALT 55 5T
MMHEEH TRy F 07350, FoFrr-v3alb—v3
VICEBTHAREEE SNBZ ERBHITFONL, TRFETIC,
CSD % T S BE AN & 5 W I3 L B0k (DFT) #HEic
X B il LR 2 SRS R A Fo ik e U<, PDB
WCHE &SN TV 5 S B Wit AlphaFold2 il 7 1 275 A
WX MR BRI OAAMNE E LT, BRETREREZIToT
X7z 2B, BADZ NV —TTHEBRIYITH SRS D 15
SNIHEDTELDOT, FHEOEEPEROEZZIZLIY DD
Hb, TITRERTIR, BHE—SREARI ORI v MF
Bow opofafrbick s, ThE COMEZIED E
0. EEEERIGER T W E~OEAEOFT 504 L.
ZORIZE AR ICHE H L2 ER L OB A - A
BlZOWT, BN TVLHAR (bFEH L L TOEKEEH
) SHROBEEZRET S,

BE EE’

PaCS-MD/MSM iZZ AW+ F—EEBSHDES
bt Y00 20
O+ #i&. L2 #2658

RIK - 4T

BEROBIMEZ LT HEHHT AV F =R IREOH
FRlE 2 Fe T B E . BAREZIER T AEOE oM
PR L 7RI 2 %55 ECIHEFHICEHLRERTD 5,
KLz INnF CIBHEOEHESGROMEI Y I 21— 3
YR, S U I FEO—>TH S PaCS-MD % Hw
T47> T & 720 PaCS-MD #:43, A EIGE R 0 55F8) 124
A % R H CTHEIT, BOoNEN»S 7 =7y Miaw
Bk BN, Tho 2 WliiEE e Lo TEih¥stE s B
19, VI T A 7 VEBYESFET, AES5 252
% LICHAEOMEZ LR A EBEA RO A - iz ik
$ %, PaCS-MD THEWE L2 M5 Y =2 b)) % MSM TI##T
4 % PaCS-MD/MSM #: T3, ke & E -&EHHE, &
HE -7 Y, BAE - X7F NEAGROMREEY I 21—
Ya IEILTBY, EAHE—RTF NEAKRTIR. S
HHI AV E =723, M - MREEEE & 5o L 723
filfitz b T L Twv %, K% Tid, PaCS-MD/MSM i #
AT, FF—CHARORERERBN 2 AT, IhZE
TICHEHAE -&EAYE, BEHE -V Y F e EHBOF - —
P EFEGROMEE Y I 2L —Y 3 Y&, EEAHM
IAVF—OIEME TSR LT\ b B, R EEE
BEHG oM EALB L R Y - X 7F FEAS RO 21T >
TWh,

RFHHFEICEDECEAEANTF FOEFREL
O TREEK. SHEBRE. SBEEh?
IEBEEA - B S, ek - S

HOEGUERTTF FidsuwERkEatz o2 & 584
FXTFIVTNVO—HE LTHHTH Y., WA RSN
TWb, AR INT TIMBEOFERANTEICLY., B
V- MEOBHCHEAEHERZ D 2B EORTFF (DT
TFRALETE) ZAELE. AWIETIEIRTF F A &
AKE LT, GFEIREIC L o TEME RO E: % 27
L. BAWOFEALZIT ) XTF F AWK L T—EIETD
T VERE T T 1I2HEEORTF kL, 20
TP E R 2 & B DI HE R RS 5. T
BT T S MR I & 0 ok S A ) R0 57 ) oD B i 45
Fickox, HOEAWZFML 2. ZORKE, 9FHOK
ZAICERE L KOAZREK, 2FHOK % A @R L7
KI12A Z8ARTIE. B -sheet MBI L, HEAOFEE D B
L7e SOZELY), TS 200 KEEITHACESZH
A EEL->TCVEEEZONSE, —FTTHHOF %
A B L7 FIA ZEAKTIZ f -sheet HE & 2594 L, Hefil
BHEQ D Lz SO EDL FTREZACESZMRAEL
TWBIENGholze SHE STk A BRIRIEANDER % K
L. HOHEAMZ 50 5EVIRELEZ 7> TV E 20,
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FFHNERMFEICED NI T M7 7 VEREBRICE
WI370R7Y v 7HREBOREA
O HE. \A&. EHA
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M) T N7 7 AW (TRPS) 322D a/f-H 72
=y MO RLIEHT, L- NV T 77 v (L-Trp) A%
filltd %, a-%72=v bTIE,. A Y F—=-3-71)ta—
V1) v (IGP) &) L-Trp EMOKIEWTH B4 ¥ F—
VEAERL, f- 7=y bTIRERINES, Y F—LE&
L-+tY > (L-Ser) #MWTL-Trp ZEK ¥ %, BLEEW
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=y NOREE L Y Y FREEBAE B 52 ZORR
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Vv (PMF) #@#rL., 72257 v 7 Ei#Er M~/ IGP
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HEHDLLEDTH b,

BN FHE OB FIFZMAE L7 GPCRH
L BERFDIBREFEZOMRR
OXMER " BEARE EHEEE ' BAHE . HER
MEES. NERHE . AT EL ™. #EEL
'FEEKX - B - IR CEEVNJBEMEE A
AFFTUTA—MEEIE—. TRA - IXET. CHEA - I
G % v X7 B B2 254K (GPCR) I3 EE 2 ISR C
& BHHN TR (THEME) 2w 2 & A58 - RS T % [
EFDLELRERE o TV D FBATHIZE T & (X ARAE
HIHED FTBI FFTEI X AT BAL E AR o B
HEEHAB L. EHICGPCRICIEZFDORIEOEWRIZL DS
SNBEBEDL S BT 2 L FMEIND 7 3/ Bk
(ANREFRILLEITR )DL L EFA L, FEBRICARER
FoEHEIZ X ) HEED GPCR O #ALIZEKI Lz —HT
& ARMD GPCR Tld, KAMEETVEREQT I —FT
VY IETER T 5720, RWEESEE T VHAMER TE vl
HBICTHBEMET T2 DD o720 2 TARMZE TR
A & b T LR RS T A 2 L T RIRICTH#4E
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A7) == 7L, RIBCHALLZZb 0% RO, 20
I LT, REERIEE ZOREBBRIEOEBE L MAE DY
DI BAL L BHKE LT L e TE L, AIFETIE, &
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BT 2RULD FENFEEIC K BiRE
OFAMR . HREK BEIE—°. S =t
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Liquid Phase Separation, LLPS) IZ & - T & X K 3
LILEDBHOENTVEY, EO5F - HFLRXLVDRH =
ARXFHICEENR TS, SHISH Ly ML T8 %
% (coarse-grained molecular dynamics; CG-MD) 2 X
LLILPSOY I 2Ll =Y aryPBRAohTwb, RIFET
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TLoGFRTOBMBEER, £5EOT 4 X 2T M
BTG SR ITRIORN EIT o 72, TOME, IMED
LRI EERORLREANBIM S N 720 BE
RMTRMGEES RN VIRESRFICBVTHERAT
A HEASEBI S e, AR EERES A R R RAEL
LTOwBRIMEERHEELEZRLZ,. ThbnZ & X
D g BRI HL 0 w720 T A < L E AN BRI O 4 A A
LLPS O ZEMITRE {FHL- L. RIROEPAE TILAA LIS
BIF2 Y YBALHRA OME DS LLPS OfI#HICEETH % &%
AbMb,

HEHEERAMtEEZRELL-ARAI R ¥—HE
BT
ORIg# . EFHAR "

VEBFF - BDR. 3ZH - R-CCS, ' EBRR - CPR

H = % v ¥ — 83 (Free-Energy Perturbation: FEP)
YA FOREBAPERRKAIE B AV F — % SHEICT
WTEH720, 4 Y2 ) ARRICBVTHELFHEL LT
Wb, ko FEP 1 Tid, #FEMEAEMES T PME %% A
WG, W7 — ) A (FFT) BSRGCLEE R DT
O, O 518 J) %% (Molecular Dynamics: MD) §t45 &
DHE IR ML D, 2O, BT E B IARA
DR RZOKRESHHBPSNTLE S, GlHITA M EHIK
A7, AU TIEMO B ICIERIE R R r —) ¥ 7% E
AL FEP % ET 5, TOATr—"1 v 7IiE REST2 %
THWOHNTWE SO LFE%T, FFT ORHREHEMZ 5 2
L CHEMEMEMF A S TE 5, IFRBEAr—1) v 7
FEP #:% MD &5 7 I [GENESIS] (2% L. KHIHH
IANFE=RY VXY EH—5 8 TR BAED TN G
U720 JEMIEZ 7 —1) > 7 FEP #:1&. ko FEP % & [
SEOTWREDD Y. GPU & H w7234 1013k K 35% Ml
WCRHRE T & 720 WHIFHR TIERPKE %513 & FFT »9t
W B720, RFBEIIRELEMRRTHFCED L2, Bl
f£. FEP % A — 38— a v ¥ a—% [8E] (N Chsfl
LTBY, [EF] 2Hwab2ET. ChETAITETH-
Te KRB R T HBIFISHEH AT REIC 2 5 L HIfF S5,
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AlphaFold £E2F¥ % 1 L—Y 3 vic & BB
AN ILAF AT Y—DERTY1Y
ORI £— ', E 35>, #E FS ° K 2

" DT Rk - EEAT

HARNTE A 24 4+ v RIEGTLEW o BE* B S 2
7N, WY VST 2 VA — BT R F—F
B (FRET) & M EEICH W 7254 F & v =25 X hC
El2o INHONAL F VY —1F, —BRUICZAVF—RE)
DREF=—BIVT7 77y —=hbdy v X7 xR
AL U TEWEHEERZ L 5 TBY, B S OB REEILIC L
MM R X 4 v gL E FRET 02k s LCTul#
IELTW5b, 7272, AFRES 2 — 2 v 723, Bl g
DEALL ¥ VTR E L FRET 3R OLEb 2§ 2 LAk
DHNDB. HERDNA T =B TIE, Y 7Y
SR XA YO VA =B OGRS Vs B
OMNEFNESEADHR TH 5 2 L BRI SNT WS
. EDE) BMAGDETRELGEAEEZRT NN, L
=W TEDLOPIZOVTIE, [MEo TARITNIEGD S %
W] LW REFROENDLDTH o7z, F2T. T4l
AlphaFold £ 57 ¥ I 2L —3 a Y& HWiiER— 2 DF]
HFHICL Y FRET %1% 0ZLORE VS OOTHZTH &
Mol 2 T A VLR HIg L0 2D X)) BT
A VO ZRT 2012, ANVT I AL F Y EHEET D
FaR= Y C 2B AL v & LCiERkaiony v 3y
BERMAOEY VR BR BV DD FHFA v L EBRTO
Wil Z#ii-o72 A, "M Ty =L LTHIELI S DD
BTFWA VENTZ 09072,

Gas-phase structural analysis using coarse-
grained model: Application to H2A-H2B dimer
Kazumi Saikusa'?, Satoko Akashi?, O Sotaro Fuchigami**

'NMIJ, AIST, *Grad. Sch. of Med. Life Sci., Yokohama City Univ.,
*Grad. Sch. of Science, Kyoto Univ.

Ion mobility mass spectrometry (IM-MS) can separate
ionized molecules by mass and ion mobility, which can be
converted into collision cross-section (CCS). Using IM-
MS and all-atom molecular dynamics simulation, we have
performed structural characterization of proteins in the gas
phase. In the case of proteins with intrinsically disordered
regions, however, it is quite difficult to simulate their
conformational behavior computationally. In this study, we
focused on histone H2A-H2B dimer with flexible histone
tails, which CCS distribution was experimentally observed
to be bimodal. We performed coarse-grained molecular
dynamics (CG-MD) simulations of H2A-H2B dimer by
changing the strengths of hydrophobic interaction and
excluded volume interaction using two different reference
structures. For each of the obtained conformational
ensembles, we estimated its CCS distribution and compared
it with the experimental one. In consequence, we identified
appropriate strengths of two kinds of interactions such
that the estimated CCS distribution was almost identical
to the experimental one. To our knowledge, this is
the first successful report on the gas-phase structural
characterization of proteins using CG-MD simulation.
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TPL¥F—ElRERZMKABETB/=HT7NFF—
EN7L—L7—9 %A= DcsB DAMIEEEE
O/NH BR#h ', #9358 R’

Bk B CRER R

TIUEF—BIEER LI OB YAV 292 —%
Hy L-7TvF= v ERNKGELT L-Av=F &L
T EEAT D, —Ji. DesB @ BiESIUAME D- 914 2 0
t ) Y OEGFICES L, TVFEF — ¥ L BN EVHIE
WERTH, TVFF—EOlHERTHLN- Fax
-L- 7 V¥ = (L-NOHA) # A% L TL-+ V=F
e FuX vy L7 REAT L, LT VF S —ELERR
). DcsB idFE# OB #fE ¢ — Mg & L TR % His
I ® b 727w AHFIETIE DesB it ik o i 2 H 45
L726 2-(S)-7 3/ -6- R/ ~FH% Vi (ABH) 37 V¥
F—XIHEET S L HERLTRYERTF VSO Y
WA T v BT 2 KA A ¥ 9 S REBIE % 21 C
PUTAMAREE EAR AT & AL, WS BOS H R AR O % RO § % o
ABH & DcsB O# &R 2 X MRS g ST & » B & 2
L7228 2h, IRV YT T AY =T Asp210 &
Glu241 bR E TN MgA A+ v 2 T v 7L T
Wi, BERHEIRNMNT O R, DesB kit E 7 v s ) %
ST TR LML L O 2 EAVRIR SN kSt
TTIZL-NOHA O kK#rE7a b vibE3hTh ), Zhs
DesB IZ#i&T 5L, Mg A+ V&S A4 Mok Fr=w A
AF BN Ty TEND, RO A4 F VIdSHEEE L
T < 2 & T, L-NOHA DB SUG i AR % i &, B
FRIDERESED LEZ BN b,

HNMT BEEFIES FEERITD /=D /N ANV —
7y PeiERBERBIRAIV—V IO AT LIBE
AN L) A
ORR h4fe 2. I EH 'L BiFHRA'. LFE .
EMEEX". TTEE'. LWAKSE "

'RIKEN SPring-8 Center, 4% BL &4 Gr..

P REBY A EREH T EIEE

LAZIVAFN IS VA7 25— (HNMT) &S-7
FIIYNAFFZUPOBEAY I VADAF NIRRT S
ZETe Ry I VHICEE T AR TH S IETIZRN
I2B1F 2 HNMT OfF) X 257 V0 N4 < — R ks i p 52 7
CICMb L ERMESNTYS, A% Tl HNMT % £
By & L7z BERRRICE T 2R ST Tt e LT, BE
A EALA 7 ) — = ¥ LR T FIHOMES 2 Hig L
TWwb, k4 RfbEW e o aHREMMEA ) —= v 7%
119 7201213, BIE 2 EEROM., ESRE 2L aW s
BERE R OVER T O L TN 5, HNMT O BLEA
HERERICBIL2EROTETRABHEEBEARATHE I L
72 HNMT (ZFHER LA T TS A S M vz dhks
LI X D AR RIMER SR TB Y 2V —7y MEICKR
5. FAlEHNMT OILE%=#) 8§ 5o X4, 5123k
BT CRMEBRBL LR L. Bon4E5MmIcH
FEHITHDHY 72 FT 3 U 2RIELEAERE R ZRELL
720 B O N2 % BL32XU o HBHIEIC L ) KT — %
EPRTH LT ZOBAHEMEEEZIET H 2 LI
YL7ze RPHEZEHROFEL Y L HEIC HNMT L&
BWEROMIETEITRETDH ). NA ANV—T"v M RFHIH
FEHIRREZ BRI L 2 —PIc b 25N 5,

* 714 SECRL T 1 TEEFROBRE
O+t fI. 85 Bth. HOfk 2

A T4 TERSAIER BT BB & MR L 72
TF5 TRy N EAROE R S TE D50
FHETH Y. N T TIARERBER & ORMMAFAAET T
D X EBEROGPITZ A L)k >T0Wh, L
LAEDS, ZOX) o FICFgTirbhTsy, K9
TEHEBDAZ ) ==V T ENL AN =Ty F RGN
B 5 720230 HEMLA R EE 55, 2T, A%
Tld, A 74 TEHESTOBEILE BIE L. 1 XHER 2
uvx b7 4— (SEC) t#lALGbEIFYyI4 %A1
TATEESN VAT L BME LI, MELF Y I4 U %
454 TEBEINE, FA T4 THBRDWIE L 2R
L7 ba X7 L —A % 1t (nanoESl) #WHEIZT 5720,
SEC/HH#BIzc7a—A 7Y v ¥ =12k VifiEE2HLb s 2
YAFAELT, YRz uAC (12kDa) & CRIEEESY ~
2877 (5 ®AR, 125 kDa) % v T SEC 4341 %° nanoESI 12
BUILZAF MLICEERREEZRE L. TNEFhoiie%
200 uL/min. 1 uL/min %@ L7ze 720 il L7 SEC
71T LSS TE1E 10 kDa 2° 5 500 kDa THh - 72729,
12 kDa 75 300 kDa ® 4 F&%2 5o SHEHEO ¥ 7 ED
BEWEGSI L. WTFho ¥y o828 b BT 72 5 i Ee CTobr
TELILRMER L. T RVATLEHTEHY I 4
VBRI E N5 VST DG R ATV, (RO TFEITO
A T4 TEEITORRE MEOMELZELEHR-72F F
S CTELZ LML 72,

NTFRERFOVTVINEGBBRICEPEH
Rl EEE
OEHE E# '. Zhang Yuchen *>. Nguyen Dinh Thanh?
FEBRE ETEE MEN . B8 FET .
W IE5A >, £ (AH 2. BHA° BH 3. WaE’
VRETIA - BREE - (L. T B - BRI - fEER
HENIA - T - mEEHE

NRTF FRIEEGHDO) — FMeEWa E~ofHEcELz
Rk & FFO DS, — BRI IRE Bk e A AR T o E M
WEWIHRIEERFD, —H, RIROAEFIGEERTF FIZIZHE
FHWPEDTE L BEERNTOREWEDE D D03 7% v,
ZOERE LT, EMEERTTF FI2iE. S8 L# 560
BAINTBY, TO—2IMA %7 I JBOT L ZIULNRT
BIFohb, TNETIIT L= ULOERE LT, Ser, Thr,
Tyr, Trp, Arg A3H1 5 % 3, il & 4 13 His @ 2 firjie 3% (C2)
LTy FLoVED1DOTHET T NVHEELAT LH
BARTF K7V =V EEBE#H, LimF 2 L7, Ak
RYFAEATIC & 0. LimF IR )A WES R o 2 &8
RSN, 7Lk His 2 & TP A G~ 7 F FEIH
AN EN S, LIMFIZX 27 L2 VERTF K S
477 =M%, His J¢ 2800 7 Al ERAE 20 BC 513 IR
DA R TH %o

AWFFETIX. LimF O LB RO SRR EZH O 2021255
72, LimF & 7V = V5K 7 Fa 7 ThH i 7 I =)V F
F =) YR (GSPP). BIURTF KL OBEED X ki
W& fRAT % 1.9 A 53 fRETIT o 720 F OFEH, LimF 138
s L RO NNV VS ZFE D, X7 F F & GSPP 33ty
L Ve LIS A L CTWize R7F Ko His OIS IRAF
PEDE W Glu & LimF ¥4 @ His 12 & 2 KFEEE12 L 0 FE
SN, BUBED C2 & GSPP O 7 5 = vHko 1 i RF X
LCTWwize T/ EWHis gifc0 7 I/ BRELH O FIRHEIZD
WT ST S MR 2175 720
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Activation of adenosine A2A receptor by lipids
revealed by NMR

O Takumi Ueda', Takuya Mizumura', Keita Kondo',
Masatoshi Kurita', Yutaka Kofuku', Mei Natsume',
Shunsuke Imai'? Yutaro Shiraishi'?, Ichio Shimada'?

'Grad. Sch. Pharm. Sci. The Univ. of Tokyo, “RIKEN BDR

The lipid composition of the plasma membrane is a key
parameter in controlling signal transduction through
G protein-coupled receptors (GPCRs). Adenosine A,,
receptor (A,,AR) exists in the lipid bilayers of cells,
containing acyl chains derived from docosahexaenoic
acid (DHA). For the NMR analyses, we prepared A,y AR
in lipid bilayers of nanodiscs, containing DHA chains
and other acyl chains. The DHA chains in nanodiscs
positively modulated the signaling activity of A,,AR. Our
NMR analyses revealed that the DHA chains redistribute
the multiple active conformations of A,,AR toward
conformations preferable for G protein binding. In these
conformations, the rotational angle of the transmembrane
helix 6 is similar to that in the A,,AR-G protein complex,
suggesting that the population shift of the equilibrium
in the active state causes the positive modulation of
A,,AR signaling. These findings provide insights into the
biofunctions of A,,AR and the effects of lipids on various
GPCR functions.

03-07
INaAY FREGET 717 54— HHAERS
EROWREMIERR
AVEEEIE 'L K AR B EE
Ot . AOES'

VERIEK - SAE. CHTURA - B

[HmW] Bg-12-ZnHh v, ZFuaty THIZRKRICELET S
LODHVEHHTH Y, ZTDDIZTR S OB O G
RS D B EFICHT AWM E LR BEE. f-1,2-
VA EI Y RRCTMKGRES S B-12- 7 VA F—+
(SGL) BREEN72Z & T OBEROMTBES % -
72 ARFEETIE, SGL EET OB ISR EN D EIEZT 2
T ALY = X )P RS R T AR (7T A B
W Ignavibacterium album 3k 1aSGT) # J R L7 2 &,
F 72 TOIMARKESE & BREEE O % RET S,

[R] KIEW ZmE & UCHII 2 1aSGT 2 40 L. R R
P % DI DIRAT 12t L 720 1aSGT & TLC 12 & 2@##r Tl
B-12-7Vat ) THEICH LTIV a— AR ZERT S
WA R L7225 CORBEIIHTIEHAAT 4 v 785 A —
7 — IR R E E R ) A TR ol F2T 7
Vay FEdkz2 77275 —, B-12- 7 Vva_fi%E N —
ELEZ A, BEHEEREE LT MM S 02 R
L7z2ehb, COBEOHBERKICEHEETHI ENTE
2o T, SFEFHINAY FEBERE OBE IS % Pt
ELzL A, 773G ORBEIBMGIEL. FOE
SOMEEIZBBONY — U Bh btz ZOZENPLTZ)
I DREE I ORERE AT < Z & ThE A 2 BBk % 3%
BELTHRATELZLIURIEBI N,

BRET . hHEZ

Cu/Zn A=N=FF Y KTF1 AL a—EILE 15
B A AR HBICET S R1 71 THESRICE
BRRtR
A AT . BRET . Oflll RMA*

HERTIA - ERER. CEEELA - BT

Cu/Zn A—=78—*F 3 F¥4 AL 7 —+ (SOD1) 1%, #
T2z b4 I ARKDYVANT 4 RGBS 1A
FTon Cur BLUZn® LA LT, FE2 8L LT
TBHZEDThoTWAH, WEED Cu* R Zn® OFEHET T
b, ENENOBEY LGN ER/A F VAT HI 0D,
KRB BLIC U B/ A F ¥ OFE A NEF Rk A 5 D e 72
HIEAPITONTVWB EZZ 5N 5, HIMEEICET A%
(Y S AT SN i SR et 2 Yl 3 S ANPAT/E - - i (4
LIEMEREBEREDPITZ B IA T4 T EHBEGH % v CHEER
#iTolze FORR, VANV T 4 FHEEDEILLINTWS &
Cu” DFEETA M Zn? PRETHZ LBV, YAV
7 4 PG OREFEICIZ, SODL & 2 @RIk Ak S
In” BHETHI e bh ol T EIE, VKRV —AT
B ENTBITREOEY) T F FEiTIE. T3 Zn* 25K
KDL A MHEEL, BVWTI AV T 14 FREDOIBK &
Cu” DRI B ERRBLTWS, #ITH L OMLE
N7 KD SODI 12 Cu* % Zn™ 23 F LB L 22 308HC
DWT, R T4 THEESHTEIN S N B G % AT
5 T, ICP EEH 2 SHI 2 Ik 0T ETld b A 5
e, BEREIERICIANT 72 8 v 8 2 MO REEZ L 2 BT 5 &
LR TET

03-08
PIAREL R U PETFEEMERELIC LS Hef-IDR D
WE - 1473V ABR
OH L mABR'. /A hIIE SkAE. JIHLEE.

{ERE# . ZILIER'

VR CAIEOKR. CREL HRARIAMZTERE. °J-PARC MLF.

SRR

Bl ¥R EPIER LT RIS 5720121, 1E
LW 3R EZET A ENLEARATREEZLNT
720 LALAAS, 30 41T 20 & ) BEer Gtz IRET
HHICHELSFIC, KEWZIT B INHEEEZHES LN
RIREVE 5 » 37 8 (IDP) OAFAEM s S N7z, HF12. IDP
AW E R L 5E (BRE ) 2 R LT 720458
bIHEHINTWE, 0 [REWIZERE | 2HE%2 WL
T2 IEW AR e i3k % Fi o TV B 5SRO HIE T30
WA L CHIBRENTE ) RZEEBILO X 7 = X AR
WKRREZRESTW RV, ZOX) RIRRZHHT 720, £
@ IDP OFHR GRS R N E DR EREEOT S BNT LD 9
55 A F X 7 A5 & EEM T RE 2 B BGEL T O 8 H A5
HEFE Tz £ Ty WA IER/MI X HEGELE N 2 <,
5 N ONTREENCHR T HEGE S K L IZIZRBEDO
AINF -2 HTLHEERET 2T 0 —-TE LT FIT R
WoE FiECh 2 MR P THGELE O P L ) IDP 0|
FOREE - 54 F X7 AT R R ATz, AR TIE, FHITH
M@ HdD 7 >3 2 8 Hef O RIREVEMEINTDH % Hef-IDR
TN E LTH, Hef-IDR O O PIERED) o Fi4%
PEOREIR, BEHEREE 7 2L 8 B 726 B i & O I B Ok
7L WEBEBI O MBI T AEmE 1T FETH 5,
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AlphaFold2 ZRAW-ES#EBEFAICHEITIS N Y
F9I00 T
ORR &4

ALK - 12T - 38

5 N7 B ORI O W TIIHAE $ T~ i
M ENTEY, FFITHEFIZAR S 7z AlphaFold2 &2 o
THEO R S P OMEAEWF 2 I Lo e Lotis 255 T
DISHDBMEES N TS, 72, YWEHEARDO S V32 ]
IZDOWT LA E T AT & %242 72 AlphaFold2 T - 72
A BRI G AHEE T S WTEEIC A o T b VAR
KHD 5 > 787 BIZTOWTHAN S & &2 AlphaFold2 % fw
THRONZ TR EZ > CZOMBEEHEML L) L T2
L URBONZ TG L 2O TBHAICT 20T
{ ZOMED SRONLIEHE WPICHEAND V) 2
EDEEN o TL B $HIT. 7 8y BH DA HEAE A5
ATL DA RO TINIZD W TiE, AlphaFold2 344
PoMEKRE =y PELTHESR TV ER-7228 b
Y, TOFURKELIEILELTH2008RKTH D, Z
D 7%, AlphaFold2 % H v CTHAEKEE T 2179 54,
TR SHONLEREIGTIKRT 2 LESD 5. BUE,
AlphaFold2 THEMFRMETFH 2179 L HEAR O Ny +
YT OUEFEIIOWTHET S D13HE L v, AlphaFold2 I2 &
5 PR SO NLHHE D LT, Py F /I HEE W
BEIC T 2 7D I3 S OGRS v s Bt T
ELT, FoRrr o a2 i L8l H 5, 4l
BZDEH R Ty F 7 WREICHT M7 72,

Engineering the beta-sandwich domain 1 of
a hyperthermophile for improved soluble
expression for novel binding
O Chukwuebuka Maxwell Ononugbo, Masahide Nagao,
Hidekazu Kishi, Noriko Yamano-Adachi, Yuichi Koga,
Takeshi Omasa
Dept. of Biotech., Grad. Sch. Eng., Osaka Univ.

The beta-sandwich domain 1 of a thermostable protease
islandisin (SD1), is a small, single-domain protein, with
surface loops to generate binding to targets. A promising
non-antibody binding scaffold expressible in E. coli. Its
insoluble expression limits its use for binding applications.
This study focuses on engineering SD1 for improved
soluble expression in E. coli. We engineer SD1 by directed
evolution and rational design. We applied the change in
free energy calculations on foldx to analyze mutations
on SD1. Tango was used to analyze the aggregation-
prone regions (APR). Identified mutants were confirmed
by SDS-PAGE. Two mutants (S17G and S17G/I89V)
were identified on screening of SD1 variants. Mutations
(Y15K, W18R, S106R) on SD1 surface residues and APR
(S26K, Q91P) improved its soluble expression. The most
stabilizing mutation (S26I) in silico, did not contribute to
solubility. These are promising results for the continued
engineering of SD1 for novel binding applications.

2V 84T HDRBEFIVE  ESHHIEEF
Noppera-bo IC¥19 ZBEERIDEAHEFFICET 518
EEMEHTE

OBEBRESR . MEME . THEERL . MMIUEAB.

EAKEH EE B BT IIC. SHEHS

B e °. NS RE . AR MMET . B=HEERE.

BRI BER S, HETES AR XSS FHEE.

P B °

"HUEA - BIERES. CFUEK - ERERE .

PEIRHE - ISR - REEEY.

‘ BACREMRAT EREEREMER LY & — SIS FERETARF — L

CHUEK - EFER. (A - AIEEE. T BEEK - SEER.

CERREKA - EHRIFE. THEA - TARA £ & —

AT, Y & BEA-3 2 WU AR VT 3 2 BB
HIBFE % HIE 3o WA 3 2 BAGEIC & 5588 1340 70 75 A
Wb DIED. DD, WAEYIZEERS 2 2 L3RI E
RRRETH b, BUE, EEGEIEZHENT A 54 U
# Aedes aegypti OVEBIZH W SN2 B WA LT, Pk
ZRTRBEOMBIPHEREIN TV D, Lado T, BEEEA &1
(L ARG BRI AR B IR RH ORIEl M EEN D,
DOREOFEIIZINT TR A 1E, RIMOFA - B RIZLHD B &
WVEYOESRICERL, £ v &4 I3 NIIBITHI0MEEH
FEIL2HEHAOME L HIET. RRTHBE AV E VEGRICED
HUEBF IS AT, SV S FF Y S-ERBEEICRT S
Noppera-bo (Nobo) 127 EH LTWb, ¥ 3w Y a7 /NTd nobo
BERE IR I N O REARETHIETH Y, TNETICHE
&7z Nobo FLEHNE, BlIsbZ% <L 113 FHOBRMET 3 /7 BRIKIE
EHWCHTAEH 2T 50 BIRIRVZ &1, ZORET I 8
A¥nobo ONFEMEDREREIC L > TURHETH Y, ZOT7 I/ BEiHE
Wlizyay Y a v N NTEMBMEICE 2 b, S HORETIE & v
% 4 =<7 Nobo ¥ ¥ /37 B L FBlREFIG L EL & OB EK
O X W FHEET, BLOZOMEEMICL DAYy ¥4
< 7 DR ER RS B B R 2 WS 5.

BRERENLRNE - EERMBAHSASHICTS
nukacin ISK-1 DI E T RS
O# BX—ER. #HA K&

K - £E/M - BEEY

KA T B REEROHR 7 F FTHh % nukacin
ISK-1 @ NMR fi##t % 477 - C & 72, nukacin ISK-1 13#A
FTCIRII—DRL 5 2ODIREDOTFHIZH S, NMR %
AW TR0 TP E B K & sk Z0E LT, log k
vs log K 70 v b &E5 L EBBRASFIE L 720 7 — & A
—ARDOR)XTF FHOPOBBOFIEITHRT B L) i
Ty WERICEIHED ol Ly A TOHBT AV F—
B#% (Linear Free Energy Relationship; LFER) T& %, &4
& ZOFRIENEERE LFER IZAR Y X7 F NS A L — X %24
BEEAL IR Z 720 0YHAL PO XN TH L L E R T
Who BT F T B OEMERIED L RIKKIEN O
BHIIBWTHETT S E-EL TWw5b, FRIEREN LFER
BIfR i) LRSI OEBRRIREBICHT 2 HER LM 2 LA
T&5bo ZO2DITITHM )T ER N T EEICHE S 534
T AR R T i/ NRIC T B LS H B NMR D FEERT
3:Cd % EXSY(exchange spectroscopy) & i 5 ¥ & 1213,
EXSY f##7#: & L T I ## A7 (Structure 16:1195, 2008) &
HSQC Ml #: & LT HSQCO 2 x %~ k)L (JACS 133:1662,
2011) DRLA B DEDBHE R TH %, nukacin ISK-1 122V T
WaE Lo & . FEEOR W LFER 70 v b6 50
TeERIREICH T 2 MR 2 W3 5,

Comm Biol 1:150, 2018; J Phys Chem Lett 11:1934, 2020;
ibid 12:10551, 2021
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X L#**)—L DNA OERSIKEHT »FvEVT
0) FRET f##R
O &F. A% H

EMHEE - 274D

A7 LAV —=LNREBEWO 7 axF O b ERN L HE
KEEFE T, #150bp ® DNA AL A b V72 AE HICE S
fFnTwb, LA IELETOIEICB W TR IZG RGN O
+1 X7 L&Y — A OWEEHIFENT %17\, AA/TT BEHIAH
entry 4 M X< BIEIhD e ® R Lz, BIZ, BH
ERICIRERS 2 EO +1 X7/ LAY — 22K L. AA/
TT Ae%A MNase 12 & o TYUIf s e & & /Rl L 72,
KR TIE, TOHTADZ AL % XYM 5 7-
W, X7 LAY — A0 entry/exit ¥4 MK T 5 AA/
TTEG), dLIZZF0ary ba—i & LTTARY %EA
L7zX 7 bty —rziitl, MMk s7rsvyers
DLRT EEWM~72. TCSPC #% v FRET ##ll5%E L.
DNA » & & dyad f13E12E A L 723065 T M o ik & &
DRI LTze TOME TARYEZHETLHX 7 LAY —
DFHRINC X 2 EZ AL 500 mM @ KCL &L
72BY) P SEAICHIBIN TV o720 —F, AA/TT B 2 4
T 527 LF Y — 24 TiE300mM RmIAF L2 5 20# I DNA
WHBNIED 720 W, EtBr2MA 72X 7 L+ YV — 205
B7 vt H5d, TARIIZHERTAA/TTRNZET 5
X7 VFEIY =PI YRR INRT VI ERNG ol I
LOMEN S, entry A MO AA/TT BHNIERX 7 LAY —
LDBENVTZIREORELZIRT S 5720, entry ¥4
MllA 5 D DNA OfFBiDSH B L E 2 5N b,

B - BHESEHSSHDOS TR AL &M EILHES
(CBT B9 FUERRR
Otz BN . B F4F . Yaakov Levy’

VEALK - 7Tt C DA AN VRIEAT

- WA HED R, A MrFoFay Ty MY
A NGTEMY AL &, TONETT A N T 258y
B lildd, YA MGFTOED L) BREFRAS WY Ak
ERRIEZ RO TWDEDTH A ) H ? KB TIE, —45F
HOGBEMEE % F T Bk 4 77 A b 3T Ok E B L I D
AR ERIENT L. 25 D5 30RO & il 7z DSAHD
Wy oy EHpS3%ARAPELT, Fay 7Ly FEBKS
. TONTIZHIEHM S A by V8 HER) A&, R
Maitosee ¥HIE, 7R MrTF O AR EE)E 2
DTWAHEFITHLCTHINT 5. $720 SO ARSI
ORI R A My N HICEOREEEE 2T 0%
M%7, RNA G S v 737 8 FUS % & A M L7
biT- 72,

FAHIR OO0 = —FIREFORMEIICTFRUER L7
BEDRR
A B 2L ILSF B0, EH AR . AEH Htp

VEERH - NAF AT 1 Hb
TEA - BRI X T DIVIERESD. T ERI - ATHEEME L 2 —

77 =T YIEMEE (GdnHC) RIRFEFEOLAEEFILZ. ¥
YN BEOBMRIEY L, BEME T A, LA L. PR
ERo o = —fil N1 (G-CSF) IZZnH R E K (1-2 M
GdnHCI; GdnHCI H#EE) &, OM GdnHCI (RERIKEE)
% 4-5M GdnHCI (ZHIRE) LD DEELRTADI L
oo T,

GdnHCI H [ EAFAE T T G-CSF @ Trp Hk#HGA RS
PVERMET S &, RKKREE DEMMEE SRLE LAY
MU ESNE, ZOZ 05, G-CSFIZZ L& T T
MG 2T 5 LB INT VDL, BELRLTVSM LT
MHEEDBIS SN L5408 S 5 b GdnHCI W RIBEEAAE T
Thb72D, G-CSFIZHHHEEIC L DEE LR TV ERLR
ENTE7, —J) T GdnHCI F & BEAFAE T O kA & <
W NTHRII KA EEFAKTH L LEEZ LN TS, £
OO FEM 72 ZRIEGE I AHTH Y. Lo a3
O— NNV afElae A A=V 952 L IZHEETH - 72,

41k, GdnHCI 3 EAFAE T2 BT 5 G-CSF O ik
EEHFLRXVOGHRETCHL 2T L2 HMWE LT, 5T
By )RR L T 24T o 7o T ORGSR BWHEAE T TRAT
MIZBAL L WGSBS B 2 e h o Tee T OMIEN
GdnHCI M MREAETOMETH L LEZOND, L2 L.
COMEENRY YN EOBSEIZH S b 5 L v ) B
RSN h o720 G-CSF OEESIZ. BTmIcZiLL
TR CIE R (L IRBMREOEMREE S EREI L C\wb & & 2
DY
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Insertion loop-mediated folding propagation
of Tk-subtilisin, which governs efficient
maturation in high-temperature environments

O Shun-ichi Tanaka', Ryo Uehara?,
Nanako Dan?, Hiroshi Amesaka', Takuya Yoshizawa®,
Yuichi Koga*, Shigenori Kanaya“, Kazufumi Takano',
Hiroyoshi Matsumura’®
'Grad. Sch. of Life Env. Sci,, Kyoto Pref. Univ.,
’Aichi Cancer Center Res. Inst,

*Dept. of Biotech,, Fac. of Life Sci,, Ritsumeikan Univ.,
“Dept. of Material & Life Sci,, Grad. Sch. of Eng., Osaka Univ.

Hyperthermophilic Tk-subtilisin possesses three insertion
loops (IS1-IS3) on its structure surface, as compared to its
mesophilic counterparts. Although IS1 and IS2 are required
for efficient maturation of Tk-subtilisin at high temperatures
where the source organism grows, the role of IS3 remains
unknown. Here, CD spectroscopy revealed that IS3 deletion
arrested the Tk-subtilisin folding at an intermediate state,
in which the central nucleus was formed; however, the
subsequent folding propagation into terminal subdomains
did not occur. Alanine-substitution of the aspartate residue
in IS3 disturbed the intra-loop hydrogen-bonding network
as evidenced by crystallographic analysis, resulting in a
compromised folding at high temperatures. Based on these
observations, together with the high conservation of 1S3
across hyperthermophilic homologues, we propose that the
presence of IS3 is important for folding of hyperthermophilic
subtilisins under the high-temperature environments [1]. In
this presentation, we also summarize what we have learned
from the maturation mechanism of Tk-subtilisin, and discuss
a mechanistic strategy for protein thermal adaptation.[1]
Uehara R., et al. FEBS Lett. 595, 452-461. (2021)
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Photoactive Yellow Protein (C#(+% 52 fif Z B tE
73/ EBRECERLFOTO b LIKEE
OXEZERA. L ¥—> FE®#’. EARBE"

'BRERA - TIRNT =A== 3R,

PR - ME

Photoactive Yellow Protein(PYP) i3 38t pCA % & F1H
WHEBIZAHE T 2 KB v —EABTH L, AL, &
ST BT pCA & E46 & ORI OS2 K %454 (LBHB)
DT, BEAIPET VF= v (R52) DFFAEZW S A2 L
T &7z, R521& pCA - E46 % ilH OKKEEGITEZ D S
LT7a b MEREPENT 2L A RWAELTEL, TV
ForopK, i3 14 TH Y, KEEH TRELPHEDIR
BEBEHIZLY 220w, R2PELNTVLEEICHEHT
&L KMHEE2S 7 LT FPORICHELTBY ., #MOMICE
BEOKNBHAER S TWb, 7 L7 NNOBBEI SO
PK,EH LT &E# 2, AT, 5200127 A/8F
FUBBLAREAL, 20 pK, #MWET S & THILEL 72,
R52D OFaHAOWINA RS bVIZEF AT &8 ) 2 Wtk o
BRER L2 E512, pHIEEICL > T OWILZ <Y |
NMiE 2 KB RERZR L. TOpK, IE75 ThHo7o 20
L)% p HIKAFHIE T ARG F U BABA L2 LICLoT
HU7ZZETHHI RS, D207 b AMLREIC L2
DThHDHEHMSIND, KEETIZBITLT AT F RO
AKKDpKalZ3.8 THI LHh 5, D52 D pK, ld k& AT
WML CwbeExoh, 2FHBOT7 IV BIPHEAET B2
L7 PIEBUKINEREETH 5 2 L AVRIE S Nz,
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Src Kinase inhibitor binding free energy
landscape sampled by Molecular-dynamics
simulations: effect of ligand size and flexibility
O Ai Shinobu’, Suyong Re?, Yuji Sugita’

'RIKEN, NIBIOHN

Protein kinases (PKs) are enzymes which mediate signaling
transduction in cells and their dysfunction can lead to
disease, hence PKs are important drug targets. To design
a selective PK inhibitor, we must elucidate the regulatory
mechanism at the atomic level including the binding
pathway, intermediate states, the thermodynamic relations
between the various states, as well as (un)binding events
and their kinetics. Molecular dynamics (MD) simulations
are useful for obtaining information on dynamic processes.
Here we used the two-dimensional replica exchange
method gREST/REUS to characterize the binding
mechanism of PKs with their inhibitors. We examined
two c-Src competitive inhibitors, PP1 and Dasatinib. The
latter is larger and size and flexible in shape. Our results
show that the general shape of the free energy landscape
is conserved for Dasatinib. In addition, we show that both
ligands circle the protein extensively before entering the
bound pose, forming conserved interactions with specific
protein regions. The effect of the ligand shape and size is
apparent during the crucial step in which the ligand enters
the binding site, and here, we quantitatively characterize
the differences between the smaller and the larger ligands.

The Effect of Molecular Weight on the
Formation of Fibroin Precursor and Nanofiber
O Kok Sim Chan', Kento Yonezawa?, Takehiro Sato®,

Yoichi Yamazaki', Sachiko Toma-Fukai',

Hironari Kamikubo'?

'Division of Materials Science, Graduate School of Science and

Technology, Nara Institute of Science and Technology,

“Center for Digital Green-innovation, Nara Institute of Science and
Technology, *Spiber Inc.

Fibroin is a structural protein that constitutes spider silk.
We uncovered the existence of a precursor responsible
for fibroin nanofiber formation. The nanofiber could be
a significant component of natural spider silk. However,
the detailed structural characteristics of fibroin precursors
remain unclear. To reveal this, we prepared two fibroin
precursors with different molecular weights, 50 kDa and
200 kDa, carried out Dynamic Light Scattering (DLS) and
Atomic Force Microscopy (AFM) to compare the structure
of their precursors and nanofibers. The precursor of 200
kDa fibroin was prepared by the same method as for 50
kDa fibroin, and it was confirmed that nanofiber elongation
also occurs in the precursor of 200 kDa fibroin. The size of
the 200kDa fibroin precursor obtained from DLS and AFM
was similar to that of 50kDa fibroin, despite the molecular
weight being four times larger. This result suggested the
precursor model of 200kDa fibroin may have short stacking
[-sheets as the core structure and a long-disordered region
at the end. This presentation will discuss the structural
characterization of these two fibroin precursors.

RMRRICHIB L2 370707 ) Vi ER
WESER7 IO K= RAREYRY
OB AR, WO E—". WA EEHEHE'

"IRA - EREL. CHRA - E

BT I0A F—=2 ZAIRMEM B IR R 7 I g
F—=Y 2T, 23I7uar7a7) o7 Inad Ptk
WA TAHIEICEVRIET 5, T TOFFETILH O
f23Iruru7) ViEED R EBEITEOESHENT I
U F=Y ADFRIEY) AZNTFTHAH I EHMESINTVS
B FOMI S RIRED A7 WTHH 5B EAVRERE
NTWwW5b, ZZTARIFIETIZ, BITRRICE > TH &I X
NAMEREOLZEHN L2 I 7070 7)) o7 Iaf i
MO SR L2 EBRICBWTIE, BFEE 2 S0iRE
LRI L 72, 100 MRl oz g2 3 7ura>r

Y UBEHICHRML, MERSPHEETLERETTOL2 I
07 OBHEIR G E A LoBEET I 1

A RT7 A VAT AR TERE L2 EBRHENS,
ENBEEOREMTHLIMET IV T I Y ORERTRL2 32
ara7 Y yoMiFETICBIT 57 I a4 Nz % L
)BT EDBWHOENIh ol Tl O NKEA S BAeLH
WKM7 I a4 FfERRETVICESCENT I a4
F—=Y ADRIETFRETFTVEREL, BN7I0f F—=Y R
DFREAERIHT KD A7 WTF-OEBELZRE L.
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1R RAIBRO7 2094 FERICERELHE
B
OXI#HN'. HFBT'. UVKILYIHIL
N—=NTZAbOV3 EEE—" KBERE’ EHZHR'
TEACE AL LT T -REERAL U s -
UEAARARRT. CERERA TEERtT> 42—
PEREREFIZB VT, 4 Y R VEFTBIOIER S
BA VAN YR VHHEHENT WS, £ YA YEHR—)V
FRAEAEL72A Y A 7 304 FHEEERSTH Y, LM
AN OB X 280 EOIEB A HE ST 5 [1].
FT2EINETIT, A VA VA= NVIIBIFETI0L FO
R O BHHEL IO WTHE L TE 2 [2]. £/ Mk
DA YA NN, BUKMEAHEAEM, #EMEER AT
I FEBRICHEEGETL2ZEZ/AELTWS 3], L2L%
Ao, BRFHERICHCSNE A v A VEFNET I R
B DORERAEIIERMZ SNIZDDOPFHEL. TI A F
TR EE LA EAEH R M4 Y R ¥ &8 2R H
o T TTARIFETIE. WA Z T, 4 > 2 Y BHIH
ko7 I 0 A FEBICEE R MAEEH AN 217 - 720 HEAE
FEHI§ 2am#l & LT BUKEAHE/ER 2 HET 5 Arg B
XU 1L,6-HD & fiviiee &M L7z TREEIOA > 2 1) v 8
. OWIAEAE - FEFAETCTL v F 2 xX— b L7z, ZOH,
ThT H#OGHEZ & 2 EERRG%17 o 720 1,6-HD @55
T, degludec, detemir, glulisine (22w Tix, 10% 1,6-
HD 1 FIZBW T EE0ANI/MEH 572, degludec &
detemir (ZBUKPEIEABEH S NTB D, X )RV BUKYEE
ERICEoT7 30 FERT 2720 THHLEEZLN S,
Reference[1] Nagase, T. et al. Lancet, 373, 184 (2009)[2]
Yuzu, K. et al. RSC Adv., 10, 37721 (2020)[3] Mori, W. et
al. submitted

R rOF a0 BES VN TADRELE
T OWBRERRH

ONIE fh. S5 JA. B HH. BE WX, 0K ¥F
TKEX - EFEHEHEERRE

Ty 5< =52 (SLE) &, ZlEsrEEIRS
T PEAEAT I O WEE T H CRER B TH D, SLE OBk G
H, ERREL LT FrF Y rooFy (HCQ) A
HENTWBA, RO & 32, HCQ HAI721) THgsh
A MO VTEIENRARURERDLIENILEALTH
%, F7:. HCQ OfEM#IE I ZHEREINTVwE 0D,
FENEA R A% <L BT O REZFRZE I TR,
ZZT, FAIZHCQOEHEFMMHZ WL LT, HCQ
EFHW/T 74 =274 270< 797 4 =128 0N 5
YR OREFEERT O, BEO HCQ ¥i& 5 v /37 Bk FE
L7z RS V82 B 12 (HCQ#E& % v 328 X)
FRIGHEHBHZATRBESERM L& 2%, SDS-PAGE &
Western blotting f#EHTICZ X ) HIY S ¥ 787 B o H— i
MRENZICHED ST, UV-vis BN AXZ MV Tl #%
A 5 260 nm FHTICWIYE — 7 258 S e, Bilg &
HCQ#& 7 v 7 U X OR GRS NTze RFEEKTIL,
HCQ#E 7 v 0 A X hBts & v & L TR
52 2I2& > TCSLE ORERHEATICHAG L TWEDTIE R
WL IRGEL, HCQ#E&E Y v /32 8 X LB L OMHEEH
FRAT S HEREIRAT 2 47 o 72 R 2 W53 %o

mEHE MFS BERIHEE b7 2 A R—2—0Dx
AD_XLDEE
(0)::ES

BT R - WIHT - sl

A Bk i3 % A PE %R (MDR b 5 > AR —
7 — ) OBIZT DKL AFAE L. DU IS 2 Ml A Bk
W3 22eT, MWEMKL LG LTS5,
MAfAZZD L 9% MDR bS5V AR—F—D—D2THY,
Tu Ok e L THEA WL T b X AL &
AL, SFEINF Y I al—3 a v EllasbE, #
DKWL DSTF AN = A LDEMEWRETT 5, T2 iy
RO I & A REICE H L. MdAfA &M 2o 75
2B M9 B 0 MFS 7 MDR #6124 H L. A fiar 2
U S AR O 2 B 9. BB #HO s hTn
5IN5DOMEROEIEICOWTHEHEL 2V,

KEMBOBE ST B2 VI ADR FHREERT
O#FfisEth'. B, FAR’ ZEMBL’. EL4ARHR"
VHCK - $AUEL. CEMSRR. MR - AZ RS K OlL

ANy v 237 H AFP(Antifreeze protein) 1. KA i 1
G LTCZORELZIHT 2R sk L, AICHEGLTEN
ISR T CRET 22 A L Twb, LAL, &E
OMINLRERREE IOV TOFEM 2501 A A = XL FBEL T
RSN TV v, RIFZE T, 3 O LRIk AFP
T b sk o Ml fatk (CCRF-CEM) 12333 % 9
UG PR Bl & MR ISR 72, £ 3. CCRF-CEM %
AFP(0-20mg/ml) D716 T T 4°C 12 24 WE A7 Ly Mk
GREL L 720 ZORE, 4 TO AFP D EEARST B
DAL LA SEL T EDHL NI 5720 AFP DK
BRI 1 7 3 RS 2 A L 72k, M R e
HRECELL . T AFP 29K RS A3 2 - L C
AMBISHEEG L TWAL I EERBL TS, —F, Aoliftks
MRS I A R W S E A S 2T R o 720 WIS,
AFP OMIBLICK T 5 MG DM S 2272012, AFP Bl
124 ¥ F 2= b LM% AFP %2 & 3 % Wis il TR
fxAT 572 TORE, AFP % & LBl CRA: L 72/ & [F
SO HRE L o7, ZOREDLP S AFP ML A 3
IS LTI ZRET L2 ERHLNIC R 72 HIT,
ST ERERHIE T a 2 T XM 2 w2 T, AFP #°
fiG LR m o EEE 2 WE Lz, ZofiH, AFP A5l
KRB Z LA &2 2 EARIEE NIz, ML EOKE X
1) AFP (3K A i G 0L % A U CHIIRISAS W 8IS/ & L
RO EIE A RO Z & TRIAREL T2 L E X N b,
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Y OBRL I F 2 OFMERICHT B iEIEDFIH
OME F—8B . ER =2 28 BT SMUES

B EE . 2ILER’

"RIMEK - KESRAR. C RIGABE - T

IO~ THDBNA Y I FY A ¥ (Acropora
millepora) %55 2 5O L 7 5 > (AML36, AMLAY) ¥, +
~a®O—FiTdH %7 I (Cucumaria echinata) H K L
2 7~ CEL-II i@ 7 2/ RECHIAH R 2 7R 97 CEL-III
E. ANV MKTEEL 2 F TR R T 2 b=/
N-TEFNVHT 27 M3 2 TH DKM OBEH % 78k,
WALy BERICILZ BT 5 2 21X - THRMIGMEZ R T
AWFZETHW A AML36 1849 12, KB 2 4m EICHWT
N 2Kt 12 His-tag Z N L7z iz & v 82 B e LCAREL
720 KWW THAKE LTHRONZ0, BEFIC LS
TELEBERLETV, EFBFL—- T 74 =274 -1
RN T A —THR L7 fohizy Y8 ek
MmEkERAESEZE A, AML36 Tl AR BRGE S 151 A5
REN, AMLA9 CTldRmEkEEsE, #im & HIiGrEIImR S
NGhporze 2O ERIMHZERL, HATILL00
LA TE LW L ZREL TV, AML36,49 ©7 3
J BB CEL-IIT 123 L C C Ku i CIE AR 5N %
Z &6, CRUGDMRMIRI 3 2 iFMEANO R AT L 720
ZITHEREL CAMAZWBR LB RE R L. IHEIE
iTolze TOMR. C K% YR L 72 AML36 2 F2K13,
FRIMERIFMAIEYE 2R L7z S OWIMGTEE A S 2 b—2 - 5
7 b—Z - GalNAc 12 & o THHE S, BifFE M CEL-IIT
ERILTHotze TNHOZ ERNS, CEIHS2 AML ©
BREICK X CREBEZGATWAH EE R BN,

05-07

Raman fingerprints of N501Y spike protein with
angiotensin-converting enzyme 2
O lzabela Rzeznicka', Shinji Kajimoto®

'SIT, Tohoku Univ.

Diagnosis of SARS-CoV-2 infection is currently based
on PCR and antigen tests. While the latter is quick, it has
sensitivity and reliability issues. PCR overcomes these
drawbacks but need for genetic material amplification and
specific fluorescent probes make it lengthy and costive.
Recently, it has been shown that it is possible to differentiate
different viruses based on Raman spectra [1]. To enhance
Raman signal, gold or silver nanoparticles are used which
produce varying background signal. Here, we have been
successful in recording Raman signal of individual spike
(N501Y), ACE2 protein and their mixture in liquid using a
small volume of proteins. The main differences in Raman
signal of the proteins are found in the region between 1000
-1200 cm-1 and 1500 -1750 cm-1. In the Raman spectrum
of a mixture, some bands around 1000 -1300 cm-1 are
suppressed and a new band appears. In the talk, we will
discuss the assignment of the observed bands, based on
the current understanding of spike protein interaction with
ACE2. [1] Y.T. Yeh et al. PNAS 117, 895 (2020)

CHO MR H 1 HMEFREDEMBS X =227
OFEmfET . FHEE' RFES". AHHL'
EREE S FAT AP REA - MR TR

PURE S S OEEMFH ORI, AR & 2atko
RSN ZERGOEEI KD SN TS, L L, JUKE
L, BB TR GRS ®AMb) dcsibL =
FTBREBRAEE I N T WS, HE L 8H L TR BT
HESERIER A 1 = X AR WEFHMBICE L Tid. Bhx 2 ffge
DATbN TV B A, MR TR BT 2P /iE s
AN ZDFHICHERE SN TE S, PuikEE 2 S-
THIEERG TR RV, TORMIE, B 3bimsy
T-DANC B k& BB o4 M E kD & > o8 7 H s
HEEINTBY., 20X ) RRMERET CHUARG T 2 F5 241
WZEti T 5 EAWEETH B EBBIT LN B, AWRT
k. COMBEARRT 272012, ERIFC S W -PiukE
FEM O IER IR ARG 2 JF RIS T AAT Y V2 ]
AF2A1 %% L7z hufk i £ CHO Mils i o Hufk s fe ikt =
7)Y ZEORIICIY A, HOGER AF.2A1 % CHO
AIBIEAT 5 2 & T MIBNICBIT 2 PG % R
T 2 2 LR L7ze SOEMICE D, filaersss |-
E7 EORMERY VIV EHE TN LPURERERDO G L
HWNPARBRERORIE =4 ) ¥ 7P I > 72 T 72,
M & Mg O PURE LR R OB 2 B2 L 724G 5. A4
R T IR TgG BtERZHEE TE 27217 T <.
BRSNS S e, R TH S 5 g
M EAURIEE N, AWFZERE R, PURESE GO ME
RSB~ OISR s NS,
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Reevaluation of intrinsically disordered regions
of coronavirus proteins
O Ming Yang', Kentaro Tomii'?

'CBMS. Grad Sch of Frontier Sci. The Univ. of Tokyo, “AIST

The ongoing pandemic is caused by emerging contagious
SARS-CoV-2 variants, and it is mutating continuously. It
has shown that intrinsically disordered proteins/regions
(IDPs/IDRs) are existing in all coronaviruses, and that
major mutations are observed in IDRs of SARS-CoV-2
proteins. However, functions of those IDRs remain unclear.
Thus, it is worthwhile investigating the relationship
between differences of IDRs in viral proteins and the viral
pathogenicity.

In this study we reevaluate IDRs of SARS-CoV-2 proteins,
based on experimentally confirmed ORFs including
unannotated ones, using a recognition method for IDRs
with AlphaFold to obtain a closer estimate of those IDRs.
A recent study showed that combining the residue surface
accessibility in a structure model by AlphaFold and the
pLDDT score calculated by AlphaFold can provide an
accurate prediction of IDR, exceeding the performance
of 11 traditional predictors on the DisProt-PDB datasets.
Based on this study, we identify IDRs in SARS-CoV-2
proteins. In addition, we present sequence comparison
and structure comparison results to estimate functions
of identified IDRs among the related viruses. The results
of our study will provide a basis for understanding the
function of those IDRs.
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O/NER# 2, BUBE 2 sl 22 %A mE" RO
tEAR —18°, =T A . RE B HERE "
'FEKRT - B - BAVHE. T FEKR - B - AREELE

2] By ook zBid, ¥ 7 F IV, W%, Ak
AT = - AL E MRS W TR A
BoL., BISEEME LCHLIERICEETH S, MRy VX2
B SNARRETE IR RALE WA 7 ) — = 0 TICLETH B A,
FHETIE, WY ORI ED 75—y b LTH/ T4 A
DHFERUEDRE T o Tw5B, By 87 Bt v — Tl
MEADE 70—F VIR ERE L. BEY VX7 HOREH -
FEREIANT > A 7 A ML L 72D THIJ- L 72\,
UERADOME]  BiFset v & —E o m BRI His-tag
E 7 u—FVHEREBA L. ZOHEAREMLLZL Y
YZHWT, HEK sz 15 TSR S 8- MHkKy ~
NI %, REEEA R TORE, BLOF /71 A7 ~F
T 5 RE2HE L, 2T TICEHBOENSFIZOVWT
WL TWb,

[BEREIAT R OREE]  F 7 74 A 27 ZHEK$ 5 MSP (membrane
scaffold protein) (23 2 EBUHIMEE / 7 0 — F IV Hidk 1
VL7 ZoOPREETa TRy —F v FIZEEALT
22T, MSPZHWCTHBK LT /T4 X0 %Fx 7
F X —TELZ L2 HERBE OB S ¥ 87 H 128\ THERR
L. 352U H Y FEDBRERMZIZEIL TWb,
[Few] MWty sy =B LT/ 7 a—F Lk
FATT 7 4 =7 1 FE8R & BEREFRAT R % 37 - i b L7z
INS—ED Y AT AINEY VX7 B OREIEENT - FERERNT
ICBWTIERICEHTH %,

FBEXZFEY 71 F EFIRMFERELIBN
OFHEFE'. THE®Z . BBEL'

VHUEA - TARAL 2B TR - IERT - T HIR S 4 —
794 FETBEMBN X 2 BR TS v 87 O T
EFNVESLFEE LTEFMDTHANICE R L TWb,
KTENCBWTH RO 7 T 4 EFFAMEE 0B INE A %
i ASWEAE FE KRB AT b7z LI RSFAEGE S A F 3 7 AW
72t » ¥ —Tlx, CRYO ARM™ 200 3 X * CRYO ARM
™300 1I 5 AMED o BINDS 30 —8 & LT 2021 4 12
HIGEA SN, BEY v v ¥ — R0 E S UL R T4
% EIRICUE OBERE & i 2 7oA MR 1. RIGAEORASE IR
FHRICHZ, 7THTIT7 LHEERNFGOIERNFBE & %
5 &) R E AR BNIEA S N7z, TCEF (Tsukuba Cryo-
EM Fleet) & LT®» KEK-SBRC & 0ii#izd 55AD
& T EETE oW BE 2 J-PARC, 2 L CHEEAZE OB
e DT B Z OIS TS Z ML LA~ ERZ H
BLTCWA, Alld, XM Emm i g gic k2 €ah
LOMEREADLGEMATHEEDHIZ, CRYO ARM %
TUZATBES % Biacore 7z & @ A FI HH 5 12D W TR
119,

BEFOLBVEEICLZIRERBRERINIEAD
= &
SHFE
OMIE [E8 ', fREFEE B’
VB - BT, CEILK - HIHRE (THF)

FAE. 7 o BORMFI—FRICHETT 20 TIE R, L
WELISHROER DRI 2 ENbho TE, BRERL
EOREIZEN Z R EORMRY Ry — 4 ECTEHL
Vit A3 2o X9 RdER 2 A L. BRET L) Ry —
2B AR (RQC) %835, RQC TiE, VARV —
ZPNIZHL Y B S N WERIREY O 53 fRFE D 729012, CE
Wi~ Ala & Thr 258 Kt L 72 CAT-tail 5y m&h b, 2 ®
CAT-tail 12 & 5TV RY — 2 OHAHI LU & 7= 585 JIERE
Wi, 2EFF AR ZTHIETTRTF TV —LICL D0
%25 [1]e —H Ty BHERO— KR 5/ O B /e 3 i
WA EN TV LE B L RO > Tnb, 2O X5 ICHIR
MBI L o T—ICAEE L IEF AT, Lo L) 2HlER
BRI N, L0 X) R HREEIAETH D 004
Thbdbo ZITHETOROEE (EGTOW i) 2 HWT [2].
AR OB % 8 B IS EE L 720 4912 RQC 12 & b LB
SN MFETED OFMEIEH L. gTOW 12 & % 5%
AN %2 4T o 720 ZOFEF. RQC IZ X 0 FIFUSw E W A
SN 5 CAT-tail EV gtk z F> 2 L b oz A
FERTIE Ll EBRE R oM E . CAT-tail s\l
TR AT AR D ST S,

1. Kostova et al., Science, 357, 414-417 (2017)
2. Makanae et al., Genome Res., 23, 300-311 (2013)

X#BMARE7AO7 7NV ERBRED FRHEFNE
ICED< 4 FAM 22N E ER-60 DIFEMRK
OFK 4. A&, 78 . #AK BRs5A. H L HKER.
{574, W HF. B E

WA - EEH

X B/NELIE D DX, 7 v 7 B OB S ICET 5
EMEBLIENTESL, LOLENS, MEEL 77 7
AV EKROBIREILS  Rni=0l2, ¥ v 587 B o R TRg
JEO VAR A M ET 5 2 L I3 TE Vv, 22T, WAl
DFE RS MR TINF T I 2L — Y 3 Y &2KE Lo
ERMDEETH D, AR TIE, SIVF KX 7 I8y
BTHDHER-60 254 E LT, XHMEIELTTa 7740
AT % 5 i 2 AL T8 55 2 v TAEKR T
BRARIT o7, AFEFETIE, TNITHEDT X, ER-60 DTHE
R HHEE, RORES A F3I 7 ZAI2oWTHIET 5,
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TREYIRA LFER B 2> TEAES FOEEX
{LNEBREZED
OhE K8 ' # —88". Bk K8 °

"hK - EER - EEEY. T BEAR - XR4EH

A B T2 ODIRBOFHIZH 5 A FIEMERT T
N & ffi 5 T, 5% % 4% 5 19 LFER B £% (linear free energy
relationship) & % W L 7z (J Phys Chem Lett 12:10551,
2021)c NMR % W TR O P HE#M K & sz k %
Pz LClog-log 7uy b&{ES L. 7—% 5 (log K, log k)
AEM ISR, COMRIE—ERDORY) RTF R Z MRS
B BEDFRIEDHEELZAL DRI ABIIRICH 5 & ZRIR
T2, BAIEZOWHRMBRIEA L — RHEEEILT 572012
R RTF FEPREOXESYWHAL RO TH B &%
R Bo FRIEFEERN LFER 28— R D& FVE A < BRAL L TW
5T ERIRTIOIC, BEOTHAERKL, MO KRk
DEDOFEEH % D72, Hi7zillog-log 7H Yy h%EDL »T
Mats % &, LFER BifR% 10 BIRRERDF 2 2 &3 TE 72,
IDP X7F D& =7y bAORER, EHEOMERS &
GENGENTEY, FRIERY LFER 3&EAEH ST 5
ZLOBRIIHEY o TWwh, THRIF /B Y PinEah
ik Tld LFER BIfR2 SN IFRIED S BAFAE L 720 BIAMER
AL LIy 7T 5L 28D a N v 7 ZAOFAE
PLACHEHR L7ze BRIV C L2, BEEAY) v 7 AT A
BT\ FTh2" -7V — TR OEET
BEIZRENTWD, BIAEDA L — X 2L E 3 2K
IIFRAAESY LFER BifR & L TN D, ThEFMHT 5 L&
IR OIRBEZALICE LT LB 5 Z ETWREIC 4 %o

WEEHERRINTFIOIMNATFS4—ENS2 Y
794 MEREOEENHER
Ot R . BRA TN HARFT2 . ANAKDHE .

FHEN'. BB ERYL NERB

ERERAR - I, CBFEKX - E CEFEX - E.

Bk - %

2050 FEI IR ANMPER IS X 2 EPIEDILE D, AL
LWEEBRZAHETHENTVWES, VRTFINRTFF—
+ (DPP) 7 & DPPI11 i3 Family-S46 X7+ % — €2/ L.
7 Ry B R RER L T A O IEANMERE O LB ICEE R
7 XT3 RIER TH Do Family-S46 X7 F 5 — 130
FBFICEAAEL 20, AEERIIPIHEOEN & L
T shTwb, DPP7 & DPP11 @ S1 %7491 b O
PEGHHMEICE 2 720, S 794 b zEn e LzHEL
MR EL S —TTORE DA T HET HILEW L % 5 HE
HEAE .

A FE T Al v B A W& 34 T Stenotrophomonas
maltophilia H1% DPP7 (SmDPP7) o S2 4 74 A 5k
% HEALZEN RS A 0 WA L AT U 7z AR (¥
NRTFF) 2 HWZHEREE SmDPP7 @ S2 #7744 M2
BWCHUKMET I 7 BTN TEAMSBRET I VBT
ARG X U NORFEM %R L7, SmDPP7 & &fiy X7 F
R o i ST S X OSREER A ) — 2 F)ICX D
FEEBOMNTIX. S2H T A MIBIT S Asn EBUKET
JBORRMIKRERE G Ay T — 27 B X OB BN
WCHRKT LI EZWHSLNII Lz SO S2H 794 bR
13 o> 95 JE MM 3 B Sk DPP7 35 & OF DPP11 2B W T b RFF
ENTWi720, AT AIE DPP7 8 £ OF DPP11 O jf#
FM & %9 5 Family-S46 X7 F 5 — L2 § 5 2=V —
A ey —DRENDLRD D,

06-04
EAHNHOS FHRIBORAICE REEN L
Y— 2N BOWBERT
OAZH #th ', M gE— ', Al BA . B THE*
VBT RHE R  BEES. REA - EYER

BEACHIE L KRR X o THIEM S TWw 325 EEHN
il I - C-terminal binding protein 2(CtBP2) & #x 5 [H T
FOXO1 0@ X #3252 L2k o THEB A 232 2
EATRENT WS, ZHUIHRHETOMREE D F X HHIR
WEDEHRD Y =7y Neie ) ) BH, ZOMEHET O 5T
IIARMIHTH S, 2 TCtBP2 & FOXO1 o EEMKD T
RRESEFEAT 2 A7\ BEACEHTNER 0 251 B R % 1 7 S A
POMHT A EEZHNE LT,

BARRE BT 0% —A L LT, T3 CIBP2 A0,
R O SE 24T - 720 NKUgI2 GST % 7} 0" HRV 3C
Al Z M mL7ze FEHEKCIBP2Da > 2 b5 27 F&HWT,
KBHTORERIICEII L GSTT 74 =54 —H 5
2, PreScission Protease Y, &A1 4+ X HAh 7 4, 7
AW T LT, KRy VN E R, v v CHRE
A7) ==V T ERATH72H, RELRMEMIIEL N o 72,
Z 2 C kA TS C disorder fHIR E HEE SN2 N KO C
Kbz La v 2y 27 baAERL, AEOTIET
FEHL, MR OHRALA 7 ) — = v TR AT o 720 ST
R, 0.1 mm x 0.1 mm x 0.2 mm O HLAE 2SR Lz, &
b7k A T X #mPr g% 17w, PDB ID: 20ME
BEFIVICL D TFEREICL > THEZE L, BiTo
ik, CtBP2 i3S ClEAEZ R L TB 0. Lok
WA TWARWOIZH D 53 NAD 255G LT ize B,
CtBP2 & FOXO1 O3t 2155 720 ot 2 D T b,

06-06

Uphill energy transfer mechanism for
photosynthesis in the Antarctic alga
O Makiko Kosugi', Masato Kawasaki?, Yutaka Shibata®,
Kojiro Hara“, Shinichi Takaichi®, Naruhiko Adachi?,
Toshio Moriya? Yasuhiro Kamei®, Yasuhiro Kashino’,
Hiroyuki Koike®, Toshiya Senda’
'Astrobiology Center, NINS, “The High Energy Accelerator Res. Org.,
*Dept. of Chem,, Tohoku Univ, ‘Dept. of Biol. Product,, Akita Prefect. Univ.,

*Dept. Molecul. Microbiol,, Tokyo Univ. of Agricul, °NIBB, NINS,
’Dept. of Life Sci,, Univ. of Hyogo, “Dept. of Life Sci, Chuo Univ.

Prasiola crispa, an aerial green alga, forms large layered
colonies under the severe terrestrial conditions of Antarctica.
Our present analysis showed efficient photosynthesis
activation with far-red light was achieved in the cells of P
crispa. The result suggested that P, crispa achieves effective
photosynthesis by low energy far-red light for photosystem
IT excitation by uphill excitation energy transfer. Here,
we identified a novel far-red light-harvesting complex of
photosystem II in P. crispa, Pc-frLHC (Prasiola crispa far-
red light-harvesting Chl-binding protein complex), and
proposed a molecular mechanism of uphill excitation
energy transfer based on its cryogenic electron-microscopy
structure. Pc-frLHC forms a ring-shaped homo-undecamer
in which all chlorophyll 2 molecules are energetically
connected and contains chlorophyll a trimers. It seems that
the trimers are long-wavelength-absorbing chlorophylls
for far-red light at 708 nm. The chlorophyll network in
the ring-shaped complex should enable a highly efficient
entropy-driven uphill excitation energy transfer using far-
red light.
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KEK 7541 A EHRERDER ERKICDONT
ORERKE. JIFBRA. sFE BX. HEBRA. LA EN.
fEH R. THE®%
KEK - 41801 - #EEY

TRV F — A ge AR (KEK) <lid. 2018 4£ 3 H.
AMED/BINDS O 3212 & 0 200kV 7 5 4 + & T BB
(Talos Arctica G2, Falcon4) %3 A L7z, 2018 4E 10 H LL
FEZDF3mzIyvarek L, RRAMHPRS F 4 FEIHEE
LCHEHALTWA,

W) T7HTIT /I REL—F =D 5 4 L3

Q) 7V VHiks/ 77— 7 MEDTE (BEIE U7z Bk

THRNT D)

(3) 7 9 4 HEHEBI S B HAMELA DR

() 22T, KEK TlEv ¥ ¥ 7 £ A D132 100% (4R
200 HUE) 24— =1t L Cwb, 7THTFI 72—
¥ — 12 BINDS #H. %2 —¥— 3 ILEMFEEEL / ihris
BRI E T ANELT R o TWwd, (2) 122V T, KEK
TIE~ Y v 74 2022 THR L, KEK 2% v 75 &R
IKTT ) v FHGE LR MEZIE DTV, zoom 12X %Y
E— MEBICH MG LTS, $72. KEK O3ié, b
DVE FPITFRRT LT WL —F =L\, Hk T
MOFHOBEIE L TIT > TwWh, 3)IZ2WVT, 7y
FERs /MBI OVTIZ 4 HOM L —=> 7%, Bk
THEAFICDOVTIX 2 HE oML E#E & %ML, KEK 2
¥y 7 —HF—DHEKE 2 —>64—+55—+46—>287%
EE BB E)IRAIIBATT AL THMPEA 2 L T b,

2021 4EEEIX, THTFTIT 38/ v—7 (159 H), % 11
(65 H) Wi —H%— (34 H) 25FM L7z 202242
AETICSt v 7 A Ma—abl o<y 7560 EHEE SN,
KEK Z—%—=25 11 oG mE SN Tn b,

06-09

Integrated approach to reveal protein structure
in polydisperse solution with analytical
ultracentrifugation and small-angle scattering
O Ken Morishima, Aya Okuda, Nobuhiro Sato,

Rintaro Inoue, Masahiro Shimizu, Yasuhiro Yunoki,

Reiko Urade, Masaaki Sugiyama

KURNS, Kyoto Univ.

Small-angle X-ray and neutron scatterings (SAXS and
SANS; collectively called SAS) offer overwhelming
opportunities for structural analysis of a protein in solution.
To study a high-resolution 3D structure and/or its dynamics
in solution with modern computational simulation, it
is essential to obtain a precise SAS profile from only
a target protein. Hence, a sample is generally purified
to be monodisperse solution before SAS measurement.
Nevertheless, non-specific oligomers, namely aggregates,
often remain in the solution. Even if the weight fraction of
aggregates is a few percent, the experimental SAS profile
is deteriorated by the aggregates. As the result, an incorrect
structural model is derived as the target protein: This is the
fatal problem to obtain high quality structural model.

To overcome this problem, a new integrated analytical
approach, "AUC-SAS", was developed with analytical
ultracentrifugation (AUC) and SAS. AUC-SAS derives
the SAS profile of a target protein from the deteriorated
experimental profile using the information provided by
AUC. This approach successfully derived the precise
SAS profile for various proteins and provided advanced
structural insight.

06-08

Hydration dynamics and structural correlation
of protein model peptide : Analysis based on
MD simulations
O Takuya Takahashi', Takuya Fujisawa?, Shingo Nobunaga®,
Yui Nakamura’, Ryutarou Inou’, Kota Kasahara'
'Coll. Life. Sci, Ritsumeikan Univ., °Grad. Sch. Life Sci, Ritsumeikan Univ.

Hydrated water on the surface of biomolecules is related
to its structure and function, and many studies show the
difference in behavior from bulk water. Calculations
show that the hydrated water is easy to move, and that
the hydrated water in the disorder region is harder to
move than in the order region even in rotational motion.
In this study, we focus on the secondary structure that
is universally found in the natural state of proteins, and
theoretically elucidate the dynamics of hydrated water.
Multiple peptides were selected as targets for the protein
model. Specifically, we used polyglutamic acid whose
charged state is changed, alanine-based peptides whose
helix preservation is different depending on the sequence,
and signoline, which is called the world's smallest protein,
and is composed of 10 amino acid residues having a beta
structure. Using these peptides as protein models, we
will analyze the dynamics of hydrated water in different
structures. Unlike proteins, peptides do not have large and
stable hydrophobic nuclei, and all atoms are exposed to
a large amount of solvent, so they can be expected to be
a useful model for clarifying the effects of water on the
structure of proteins in detail.

Rational Elucidation of the Structure and

Function for the Weak Interaction in Protein

through a Pseudoazuin Met16X Variants

O Takahide Yamaguchi', Attila Taborosi? Seiji Mori',
Takamitsu Kohzuma'

'Grad. Sch. of Sci. and Eng,, Ibaraki Univ.,
“Research Initiative for Supra-Materials, Shinshu Univ.

The rational structural and computational studies of a
blue copper protein, pseudoazurin (PAz) and its Met16X
(X = Phe, Leu, Val, Ile) variants gave clear functional
meanings of the Noncovalent Interaction (NCI) through
the second coordination sphere. The high-resolution X-ray
crystal structures of Met16X PAz demonstrated the active
site geometry are significantly affected by the substitution
of Met16, which located within the NCI distance from the
His81 imidazole ring at the copper active site. The side
chains of Metl6Phe, Metl6Leu, Metl6Val, and Metl6lle
PAz were also confirmed to be interacted with the His81
imidazole. The clear NCI of S-n/CH-r, n-r, double CH-
n, and single CH-z were identified and the regulation
of active site properties was demonstrated in the second
coordination sphere of Wild Type, Metl6Phe, Metl16Leu,
and Met16lle PAz, respectively.
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ST/ Ny TY) PHIBRETO pH &kTFE
OEXREX%'. LiR&—8R> Rz’
IR - REMRR, P UREAR - E. CUSEA - E

VTIONZFYTIIMAY XA ER TR HMAEY T
Hro TN T )T OEYEEHE3IEEO S YN0 Y
KaiA. KaiB. KaiC B X O ATP ® A THi X 1. KaiC »
U UERAL - Y VERALASHI 24 BRI OBER ) XA B RT. 2
D) A L% in vitro THMEE TX 5720, LWL D €
FLELTEbLNTVE, TNT TIIHHEREOE SN TIX.
BEH Y XA OFMEPREZILORELZZIFII W E (1
FEREY) . BEASEOEDTRIMENRE L 25 2 L vHiE
ENTWE, Ll BREHICOVWTIE pH, Sz e
FMNEHTH Y. RIENE 2 &S\, E 2 TARIETIE,
27 7877 7O KaiC B pHIZ & 2 B EOZA
B LU ATPase {iPEIC D W THR, pH ZbsRIT T8 %
WD ERHME LT pH 6.6 ~ 8.0 DRI T, pH &
M EOMIIEOMBEBERS SNz £72, pH & ATPase
HHEOBIC D IEOMEA R TE 2. 2F ) pH A LIZB W
Tix. I E L ATPase it IEOM B 2/~ L. KaiC 25
RRETIEB TR S N2 HIE & ATPase IGO0 R O &
WORERE o720

07-01
BEETF Ets1 XAXMREHZEMT S LB
SNOBHE
Of/ILMEE". EREKX’. &if 2th’
MBI - A, T IREK - £

A DR - IS5 5 Ets] TIE R
3 % Ser282, Ser285 23 Yk 3 s &, DNA #EAH
CHfl s s, 2ok &) YEALIC X o TRIREE IR O
A2 L. DNA Bk~ v 7 20 Arg394 & Arg391 12
U YBALR) YR T B EEZLN T WD, ZOKHEE Y
VLT v FRERE L MR, 72 CERALERAL 2 A e B BE
Iy FRT AV NS, AETRTI vy F LT AV P2
Bifit L CTEtsl 27 FA A Y EfEAET B0 FALEW R
FHWNET 2, 7=ty MIEHEEND 5,434,894 DY) 7
YEROLABMERLAO, Ty TR & OREEED
FEDSE VLS 20 M) 77 > B &8¢ Y A&, Autodock 12 & D
Ky ¥ 7 %4757 5L, Arg39l & Arg394 O fICA
D, HEAEHT AV B Y FB2 DOtz — KDY IV
i Arg394 L 2 DoREREZBR L, o) 7Y Fid
Arg391 LM EZ I L. Arg394 L33 D oKkEM G %
WL TWize AT TIET v F 827 A ¥ ME Tyr395 & n-
n HFEAER L CWiz2s, AREFZE Tl Tyr397 23460 77 KD
FERE - HEEH LT Ty F 272 bORKE
B e mWEDEDS RO S, ERERT eSS, —
Jiv o d U ZEIEO TR —RICHWERE A W
B, S5 BEENLETH b AFFETIE PDB O#iEHE
WICED &, Ny F v IhEOMGEEE 1T O BTk o B
DFENE L 720 RFHT LD Ets] HENAHAMER A Y M ARy
PRIz, S INEHVTE SR LBEER1T> T <,

1 um KimDiE@REFRA L& N BinRiBERR
OFH #BE ', REE . NS BEFITF > LT ME5E >, #ERA .

PR REER . IRHES . LA S

"IBRRSC. CERITK - AHET

7 X7 M OFEEEAT CTIIAIHTE 2 X MY — 20
AME &AL, XM I & O R R A I L EE o fh) 7%
EIZEY. 37 a A XOK T 7RSSR A58 L
7oo KEVSIEHtERE SPring-8 ® ¥ — 4 F 4 » BL32XU 12
BT, 1~10 yum %4 Z0OFEHEEY A 70— 2% FH
$ 5 2 LT X ) A ORI HE RS SR E AT 2 B L T &
7oo TSR 1 pm KWMOY A 0K EFH L7285
RHEME T ST L 720 ML 2 > 3 7 Ha T2 v
fafb L7 Mtk s o8 7 BILEAMMEE (SEM) XD
FHHA XD 058 ym DOF 2 —¥ v 7RO E G X 72
BL32XU D365 5R &yl dh b L7z [N 28— 7 o+ —
HAE—=F] (1 um#f 101287 /8) Wy Bz, mHE
SSROX (Serial Synchrotron Rotation Crystallography) %
FH L7727 — 2 PUEZ 1T 5 720 SSROX 13 MU BN &
DS FB RN & 2 MR EE 50 X MTEALDD, 1
fiin 1 ACDEITR 2 B3 B ek R &3 —M & i L 72 0E ik
D—DLF 2o N LIKE, 1 yum Wzt A4 XD
i B SRR 2.5 A TORMIEICEIEI L7ze Z OFEBRKE
FAOCHBMSE T W LRV ORUMER 2 S & Vs ]
i AT AT T & B REE 2RI L TV %0 JERTIZHEER
RIGHT OFEM L BN SR E AT O 4 B D ROV Tilkam
L7z,

07-02

Study of protein design principles using a novel
hybrid-scale simulation
O Hiromitsu Shimoyama, Yasushige Shigeta

CCS, Univ. Tsukuba

In recent years, DPP4 has been a major target in diabetic
drug therapy; DPP4 is a serine protease and inhibition
of this activity can alleviate the symptoms of diabetes.
When simulating a protein, it is necessary to model the
protein. Some models have high resolution, others have
low resolution. In this study, the DPP4-inhibitor complex
was simulated using a hybrid model that simultaneously
uses the all-atom model (AAM) and the CaGo-like model,
one kind of coarse-grained model (CGM). The results
show that not only the hydrogen bonds of serine but also
the hydrophobic core in the vicinity contribute to the serine
protease activity of DPP4.
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BAERSHBETNERAV-EHEERNTREIRD 3R
JTEERK
Olllig &

' BHEMIERR. T BRoKkE - £t

SAED 7 5 A o BT BAMEE O b TR T3 5720 R g
D3DI Y TRHELNLEILELIDTHLLL RV, L2L. B
B kT 2D WG R L7256, B4R 3D <~y 7
PESNT, Fl & EHEILZAT > TOHMREITWE L 2w
CEVHDH, RWFFETIE, D WK O A 5
SREEOMMI 3D~y FEELZEEHIE L. BREERS
% 7V (Gaussian Mixture Model;GMM) % fii > 72 2D i {§
250 3D ~ v TOWEREO M 2 AR IO THET %,
Scheres 5 (Nature Methods, 4,27, 2007) 325 L 72 9222 [
TORKABE O R IEOM % v %, Scheres 5 133K
ELT7u 7% (—#fk Kaiser-Bessel EB% ) # K7
VORIZTHTW, —F, AW Tid, #HEdo 3D 4
T ABELIKE LTI L, EAEZT TR LT A
OMEE N E S EMIBIET A LT, L)L 0nwg
A—% - FHEBRTONS Y SIS RO v TR R
THIERM) . BET-EFIVH AR L 7-8UE%5E 2D i
B X 2 BEFESRE T o728 2 A, LD 3D HEE~ v 712
WGMM 23R B 2 ENTE, SHIE. L) EBOEMR
2D WHRHEI T VSR oM R, BRI EE 2 2D Wl
BEOWMEN. BEETIVRERMEZ R o 72T IVANDORIE,
EHELLEDTIA 7T—IZOoWTHIF LTV ELVnEER
TWwh,

07-05

HEEEEEKICE S GPCR BHEEFRAN7 Tl

DIFERE

OB =M. BEME’ BN ERE' Higx’ REAm’
"EREHA - BT, CE¥A BT

G & v 37 B R 245k (GPCR) 13 7 [al i B 8 SR 3 %
LBOREEF -7 L LTRDY VNI HT7 73V —Th
Dy Y7 FMEEICHEG T 5. Ml 1T GPCR [ 1254
HEMT 2528128 ), GPCR HEKRDOYE L3R L7
FNVERALZET L 2 EDHEEN TS, GPCR IFZKBFAE
WA oHy 35% HEEE LTHE Y. GPCR AL EAEMD
PEDIHFHREN & % 5k H 5, GPCR za— N3 53
ZFiEe M AHITET HBIZTF ORI 4% 2 5D TBY,
ZRARDOAZEZ THOHMAGDLEHIIBKTH Y., WHEMNE
B2 T GPCR [ L oM EAEH W & 2 8§ 2 2 & ISWEET
BB % T FAx 1Z LIS, Support Vector Machine (SVM)
% M v» GPCR WA B8 ~ 7 7 Ml . GPCR-GPCR
interacting pair predictor (GGIP) # %L 7z [1]. GGIP T
1. GPCR ©7 3/ BRECH & A7 O e & Al L 720
i & GPCR X7 AHEAEH T 5 D& ORISR 2 8
SEHIETTWEHEEMAE L. GGIP &Y = 7 L CHIH ]
HETH D [2] B SIE, DATIC SVM IZH W 2 Km0 4k
B4 Auto Encoder (AE) 2 M3 % &, GGIP O K £ A5
ET2ZRR LI, ZOB AEZT X/ BRELH) & ST ARHE
WIEWME AL, Koy mamEE b2 L
THMEE L, R TIE, AEZ#EH T2 L EHIT, I
[ G ANV R R RVA N 2 ok e P S I OF AT
DTG EE B % AT T 08D HDOMRGREZR AT - 720
[1] Proteins vol.84,9(2016)1224-33
[2] https://protein.b.dendai.ac.jp/GGIP/

BRESHRATERKICBISIAE/ATROEE
Tl
OKXBEIAE". HERE . AH B}, BN . hi BF

AR RE . T T BEHEE—> REAM’

'HREMA - BT, TR AR - T,

‘REBEEMASH - RERD VAR —

4 13 LLAi S.lividans 1326 kT ¥ ¥ AIZE R EEA L
PLA2 R IREEICAZ ) ==V TR ATo720 A7) —=
Y& o TRINE 74D PLA2 AR %2 S 5120 L3¢
L7202, MET VT AIEREEAN LB, BEXAZ) —
VT RAToT. TOBEEZEVIEL. PLA2 # AT S
EKEE 10O MARICE D ER Lze T v 7 2ICEASNIE
HoHH PLA2 BAEICHG T A ERORE T A IEA
ENTEBEPLWETH 5720 T—F 1 ¥ FHEBUEA
SN72EHITD T Gene Ontology (GO). KEGG pathway
Z L TSTRING D F— % N— 2% HWTHT 247 7% - 726
ZORER, B 1AL SE SR Fo e 7M. 5
S HACA 54 10 AL D 3 DD TERE(ETF D GO ¥ —
DFHEWVIZHER L TWwiz, T2, WL oo EHREE L~o
BEOERMPMATNICHETH o720 EHIT. ¥ V87 B
MEAER A Y V7 =27 LT, (TBEOMRTERNEA I N
J—=F®O1REED 7 — FIZ, RO TERIEA SIS
WM H o720 Ll 7 U287 HND ED X5 REBICE
DX RERIPEASN, BEEICED L) REEL RIZLT
WD DT E TV, 2 TAMFZE Tl InterProScan,
DeMaSk 2 U AlphaFold2 % H W TEREAY A M 23D X
I RBITIIE L, F N EARRBICED X ) B E R
PP L. PLA2 SAEICHS L E RO R AT,

07-06

How EGCG pertubates the interaction between
MDM2 and N-terminal domain of p53
O Duy Phuoc Tran, Akio Kitao

Sch. Life Sci. Tech, Tokyo Tech

p53 is tumor suppressor protein and the interactions
of its N terminal domain (NTD-p53) with MDM?2 protein
is in interest due to strongly related to cancer. Recently,
experimental evidence shows that EGCG directly perturbates
the MDM2/p53 complex [Nature Communications 2021
12, 1 (2021)], but atomic mechanism of this perturbation
has not been fully understood. Here we performed the
molecular dynamics simulation of MDM2/NTD-p53 in
the EGCG high concentration environment to mimic the
disruption of the interactions. We found that not only the
direct perturbation in binding interface but also the allosteric
pockets binding interfere the stability of the complex.
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)R —LERFAKAIESF L tRNA EDHEEA
ICBFBRVEI—=LEIN7BDEE
O &8, Hrh st
HWEKRET - VA%

7 X A AR ORRBBERICB VT, xS
VORI D R AT ) 72 DI FIERBAB AT SRR &
Nb, TOBERITRNA ZBIRWITHESTEL X127 5
CEDBFOHEHDOVDEDTHBEEZONTWS, T
2 tRNA DFEEDTDIZIZ) RY — 22 kT 5) RV —24
5 R EDOCL ODHRMYIZEG L TW5 T EARES
NTWb, KRBT, 2D X9 iR TFoO&kE %45
FrIalb—va il TmmcMHT s 2 HWE
Lf:o

AWFETIZY Ry — A FRB GBI EE AR EZ ARG L E L
720 TOHEEMEKIIY RV =2/ 7 2=y b mRNA 1 571
BAZG (RNA 1551 BXUOBBKRTZ 37 Eh SR s
TWwb, VRV =47 87 AOEAED I (RNA OFEAEI1C
BT 2 LEMICH L TED L) IZHFEG LT 0% MRS 5
72012, ML FEI %Y 3 21— 3 Y &2F/TL tRNA
REEDHH T A VT —HIEZEH L7z, EHICZDEEDY
RY—24 - RNABESGHRORE BT T2 LI2ED, UR
V—NF UGN R — KB B IERE R BIE tRNA ©
RARIC ED X ) ITBER L TV 2 D& T L 72,

ARV — L RIZBWT tRNA OFEEHTITEH LIRET
13 (RNA R EIREPLZETH Y. ST 5 720 Ok Lk
BELhoTwiz, —Ji TIRNA AR ETOIRETIZ
tRNA K &IRRE & fEREEO Hl = AV F =228 L, iR
LR TV EDR Dol SO BEELEDENION
TURY—=LF R EREEOMESEHOMEZ RS %o
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Global analysis of heme proteins suggests
the regulation of heme distortion by protein
environment
O Hiroko X. Kondo', Hiroyuki lizuka®, Gen Masumoto®,
Yusuke Kanematsu*, Yu Takano®
'Fac. of Eng., Kitami Inst. of Tech., *Grad. Sch. Info. Sci., Hokkaido Univ.,

*ISD, RIKEN, “Grad. Shc. Info. Sci,, Hiroshima Univ.,
*Grad. Sch. Info. Sci, Hiroshima City Univ.

Heme is the active site of proteins and has diverse
biological functions, such as electron transfer and oxygen
transport and/or storage. Clarification of the mechanism
for expression of diverse functions of heme is crucial in
protein science. The distortion of heme porphyrin as well
as the heme type, kinds of axial ligands, and propionate
orientation is considered an important factor for the
diverse functions of heme because it correlates with the
physical properties of heme, such as oxygen affinity and
redox potential. In order to examine the effect of protein
environment on molecular structure of heme, we analyzed
(1) the correlations between the tertiary structure of heme-
binding pocket and heme distortion, (2) the fluctuation of
the heme-binding pocket and heme distortion in hemoglobin
and myoglobin, and (3) the structural difference in heme-
binding pockets between apo (heme-unbound) and holo
(heme-bound) structures of heme proteins. These analyses
suggest that heme distortion is affected by its protein
environment and fluctuates around its fitted conformation,
leading to physical properties that are appropriate for
protein functions.
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RRUKICEBF + R NOKT SR FRBOI—
AV#E&ExY h7I—IBE
OME B . KB #2 AR B XA
TRK ORI - RIS, HTH

F AT P Ty VI E o THA F v 2@t a
K7y THb, RO LFF =T v 713k (RSB) 2%%
UL L T all-trans £l 7> 5 13-cis BUZHEMEAL L, 2D b
UH =, AT F Y AINDTr—= PR EEZLNTY
55, RSB E#EALL S 75— FHIONE DR DL 5T X h =
ZNEIRFHTH 5, RSB BEALIZDOWTHER D [13-cis,
C=N-anti] BOEMALIZNZ T [13-cis, C=N-syn] Rl
1t (C13=C14 & C15=N @ 2 T TRMEAL) SHFEMET S
EVRRIEDIHETREINT VS, 25 2O008RMLTI
Yy 7T OMNENRE LR L D720, TOHEDS
FHNBICRE R EBE 52 EE20N5, T2 TR
TIIH MO EMALIRETH % 13-cis, C=N-syn IRETF ¥ %
vu K732 (ChR2) o418H71% (MD) EIEZ4TVv,
HPEALIC X 5 ChR2 5 T IR D IR & % AT L 72o RSB & 4
PO - BIERERE DL 7 —0 Ve ([ V8 &
NI — 2 EAL RN L7 2 A, RSB Zilg i LT, Frv 4
VD — bR 5 Glu90 120 % Ahsh 7 —a Ukia Ay b
7 — 27 OMABEZ VPR EN2. Glu90 ixZFo 7 a b oA
Ay — PR ZHIET S E LTHEEIRTWS, ABETIR
Cl13=C14 2Mfb & C=N B Lo M. RSB B X UF Glu90
o7a bk v A, 13-cis, C=N-anti % LIC L 5 7 — 1 V&
HA Y NI =2 BB O E DR L, B2 S5 — MR
LINEDBRMD 05T NS % i#Eimd 5o
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Computational studies on the structural

analysis of the plant-type ferredoxin

O Tomoki Nakayoshi', Yusuke Onishi?, Hideaki Tanaka®,
Yu Takano'

'Grad. Sc. Inf. Sci,, Hiroshima City Univ,,
“Sch. Pharm. Sci,, Wakayama Med. Univ.,, “Inst. Protein Res.

Ferredoxin (Fd) is a type of electron transfer protein
containing an iron-sulfur cluster in the active center. Plant-
type Fd includes a [2Fe-2S] cluster in the active center, and
plays an important role in photosynthesis and metabolism.
[2Fe-2S] cluster mainly can take two electron states, i.e.,
oxidized and reduced states, and play a role of single-
electron carrier. To date, both the crystal structures of
oxidized and reduced Fd have been resolved, however,
it is suspected that both crystal structures are a mixture
of oxidized and reduced states. In this study, molecular
dynamics (MD) simulations and quantum chemical
calculations were performed to analyze the structures of
oxidized and reduced Fd. As results of MD simulations,
the distortion of [2Fe-2S] cluster was larger in the reduced
Fd than in the oxidized Fd, which qualitatively reproduced
the experimental data. To elucidate the factors that cause
[2Fe-2S] cluster distortion, model structures constructed,
and quantum chemical calculations were performed. As
a result, it was suggested that the distortion of [2Fe-2S]
cluster is caused by the conformational change of the
surrounding amino acid residues rather than the change of
electronic states.
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=B LLIXIRE 2 /N7 H D [4Fe-4S] FER D OB
B EEFREICOVTOIREVRIR
O BA. k%%, BEER

A - BB

RN - Bk & 82 ] (HiPIP) (&, S 2N v BRI %
b [FeS,] 7 T AY —&EH, $kA 4 v OAliIIIE U T
bR TeMIC LT 5. FORREDFEM 2 B 5 5 72012
. [Fe,S,] 7 7 A% — OB IREZ BHS 5 LEN D 5 25,
ZOEFIREL [Fe,Sy] MY L 7 IV BBOE T £ 724
HOREEZITB I LW TREIND, BIIE TR, H5RRE
X A SRS RN 2 S 15 S E e o HiPIP 2 IY) LT,
[FesSy) 7 9 A —ZWMOHET I /VBEEELIZETIVIC
LTy UL SO & Ol & IR IS W Tl
7o KRR T, T2 [Fe,S,] @ %—RfrmE & 4
MEOT7 I VEBEEBLZ2O0FTFIV(A L B) ZHEL
oo BYREZPET A0, —FIERBISHIET 5 12
WY DOAY VEEZEE L. fHEOME. ROKELRET
REDPE SNz —H, XHmfEL iy L, 7
VAT [FesS,] 79 A7 —=DWELAEDWIHL, EF VB
TRHENPWH SN TH ) EBRMEISTE VG E ol 40
DFeiTORAY Y EEXEHT L L, 2 D0 Fe 235k
BICAEA L@ A Y VIRER 2 MR S, ZNHIdH W
AT A Y R FEDO T L Db o 7z B IRGE A LB T 5
5, EFTNV B Tk 220 Fe OISR GEHE»EE I NS
PNETI A TIEEENDE S NG o7zs LEDZ Ehb,
[Fe,S,] #W Y PHtr 7 I VA, 7 T A% —OWid e tk<.
Fe BB ORKBAIIED) A Y OEREIICESE2 5.2 52
EBHL NI o7,
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BEKAEYE / BERELEZ= N)BRY Y F—L4
DEKFLLE
OEHBF. Hfk =4

RAEAH

& 28 AR O BT RIETER E 17 ) B2k, mios
% — 2 ® S/N I LD 0RF oK/ EARKERE (FEK
Fb) BRHOTFETH b, BAFELY 37 HiE O
HidRE 4 BB D5, — MBI AT R ks AL 1 K
FALREZ 720 T 203N TAREILRICRET 5
HEBRELNDEZENE v, bbhid, EFNVY V37
ELTZU MIIIAY VF—2 2w, ANTY ¥ 878
EEWSE. ¥ RN ENTOREEEKRRICEBEL T2
M 2 BT 5 L9 HET, W OREECIZEAZER
BTy N HNBOKEEFEAREERT D L0,
EORWY VX HBEKRFCEEZFEEL CE /s TLTE
KNTENZNEE, L BXOBIC X 248N S HEES
To7zidB Tk, 3 bu— Vilk & IR TEARILFED 1
BB E, FREMEREICX > TEAFEIGES 2L 2B
S Ly RTEPRFRN R BEARZICHAB RS 2 & %2R
L7zo Bl&kea&, SRS EARNEN FERBICO W
TRk T EBR ATV, oy o —uiss GEZEEE / FE
S DI i A S GRS 5 | R BV AR W & [ VA i RN
ZL77 SHICED, YVF—2ICBVTIdEd 7 3 /BB
F - SARKEE AR STV B LD —2 %% pH 2412 h§
BIPEDSE NI E —B T A &R, VAN T 4 NG
TERBICBI 2 ZREEORZEEIIFLG L TwbL I kL,
FUIRZR DSR2 DNz,
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Inverse Mixed-Solvent Molecular Dynamics for
Visualization of Residue Interaction Profile of
Molecular Probes
O Keisuke Yanagisawa', Ryunosuke Yoshino>?, Genki Kudo*,
Takatsugu Hirokawa®?
'Dept. of Comput. Sci,, Sch. of Comput, Tokyo Tech,,
ZFacu\ty of Med., Univ. of Tsukuba,

*Transborder Med. Res. Center, Univ. of Tsukuba,
“Grad. Sch. of Pure and Applied Sci., Univ. of Tsukuba

To ensure efficiency in discovery and development,
application of computational technology is essential.
Although virtual screening techniques are widely
applied in the early stages of drug discovery research,
the computational methods used in lead optimization to
improve activity and reduce toxicity of compounds are still
evolving. In this study, we propose a method to construct
the residue interaction profile of the chemical structure
used in the lead optimization by performing "inverse"
mixed-solvent molecular dynamics (MSMD) simulation.
Contrary to constructing protein-based, atom interaction
profile, we constructed probe-based, protein residue
interaction profile using MSMD trajectories. It provides us
the profile of the preferred protein environments of probes
without co-crystallized structures. We assessed the method
using three probes, benzamidine, catechol, and benzene.
As a result, the residue interaction profile of each probe
obtained by MSMD was a reasonable physicochemical
description of the general non-covalent interaction.
Moreover, comparison with the X-ray structure containing
each probe as a ligand shows that the map of the interaction
profile matches the arrangement of amino acid residues in
the X-ray structure.
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FRB-FKBP RS EBHHENF/\?1 I /B Z EHF
DIERR
RO B3, OFHE 2
=Kk - BT

HAEOBEEROEB I A GEMBR EEDo> TV,
2070, EHEOBEEGMRIERE N LWICHET S, 4
AR N LRI O 2 h3 %, BEHES EA Lo N THIE >
AT HELT, INETINYA ¥ VREMIZSREE K
3 % FKBP-rapamycin binding domain in FRAP (FRB) &
FK506 binding protein (FKBP) D@l & FIE A X T
W3 [1]le LA L%&EHASH, 20 FRB-FKBP @& & D
BT RZZH I T v, £ 2 TARISETIZ. FRB-
FKBP @& & HE % sk o VAR & O %2 HIg L 72

AT O#E K. FRB-FKBP Bl & & RIE 7 8<% 4
VY EALTIRELZBIRL Tl Z Of5EHEE O EHM
P2 MRET 5 7212, AL AR FER X #Ha N il ©
FRB-FKBP Rl & & FVE O % s ARG & & AT L7z 2
#4%. FRB-FKBP Al & 11 B % im AR 0 fl d i 3% & V8 A %
WIEEWD D D T TS X )R E % 4 kB
LTWLWEEDSRIZ S Nz, D2 Ehb, RififiET
A b7z FRB-FKBP @l & & 3 mffid, ffbo#ET
TS N7eHEETH D, i Cld FRB-FKBP G & H 8
134 BERZIE L TS EEIEATE V.

[1] Inobe & Nukina (2016) J. Biosci. Bioeng., 122, 40-46.
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PF ANV BRBBERBITE—-LST ICBITS
X R EHF RO BS{L
OWM &N >, HHR'. WMEBER . 51HBHE 2,

TARKE >, MEERE— " FTRHEX"

"B I RS BT - BEEY. TR - S IRBIEEL

PE IR - B - Ty

15 T A4 A O UG iR Photon Factory(PF) 121 5 Ao
5 VN7 ARSI MX) €= A 54 YD ). A
ZER RMAEICLAFRICAA SN TS, FE—LF1 ¥
P EEHFHOZ L TERL MX E8%2 A N—F5—F T, &
TOE =L T4 UM a Ry Mz, H—oY 7 b
v 7 CHIBS S & FIHEOMHKIIH -3 hTw2,
Y — 454 v OMERMBI MG L Tt Sh, BIETIZ
ETOE—LTA VIZBWTEHBHERY € — N EB)T
el hoTWb, PEMX Y —L454 VIcBIF 24 EEieE
3. 7 94 F €y RICHE SRRV & R i a R
MZty M5 e, fibaRy MK BEPEI~ND< Y v
by RN X MBI A F v Ik B8 vy Hismo
) 7 XY T — & ONE & B2 TOREHS
DVTITI DD TH b, MBAZR T — & IEELEMTIE 1 B
H720 6 MIBEORKEL, ST — 7y MUESIEATIT bR
bo F—ZWUEER IR T — & WH L TS5 4 CHHBIKIC
FEAT SN, T — W= SR TR e & ORI EAT 12
L EDHED, il T RILD S T EBRAO T % X
D B OBIERIIAT D 72012, LT L — b Lo
B XM IR L 3T 7 — & I %479 in situ 1€ OB
BIZHENLTwWDH, ¥—24 54~ BLI7A T3 in situ %€
HHORRBIE A v F 2 x—y R EEI b TBY, Z
NOHEEE S5 2 & TRBBIZE2 O NTERT TOLHD)
tzfED T b,
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RELFRBEREICET RS

OFE =R, NIOBE . FHEK’
VHURK - B T BT RE - it - sty

JEGE BB ORI BT ST 72 ) — MMLEWHRE, &
THEMEDOIZODr I HVvTu—TaE, ¥ 8y BT
X2 HHWEOESR, FR TR ENT Y ¥ 87 MO
D72DIE Y37 BOMEERIR PRV DE R o> TV
b0 TNHLDZ—XIBRB72DITIEAE = FAMT LD &
BENDD, —HdW Lty POBRET— 7 25UE
T & 2 X MG B SR R LRI 7 v %y B O R TY
MEHLODORBELRY —NVES R b, RETEHHRD Y
YRR EHOMERIT AT ) B A TH o TH, BEAFEDOMER
AlphaFold2 12 & W #t S M7k 2 €7V & LTk
WX DRAHARETED r — AW R TEIz, LELEAD,
ST EBEETHONTET VD LS OMBIE L 22O SR
FAL % AED 2 DIFEH DDA o Bl 2 B E S IR R &
Thbo —Ji. gL native SAD ExMlAB bR
MR-native SAD T3 B3 O F 5 7B R & v F28 7
MAHCEHE LB THESY Yy 720 FHB T F ) 74 -0
FWETVHPMETE b ARKTIE, KxDF V-7 Tl
KGR 2 P8 T 2 72012 T> TV 2 L) fl sk RO
Bl % R Lo ofifr L7z
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Substrate Recognition by the Src Protein

Tyrosine Kinase

O Song-Ho Chong', Yuji Sugita'?
'RIKEN, BDR, “RIKEN, CPR

Protein kinases regulate signal transductions through
phosphorylation of their respective protein substrates.
Protein kinases have long been therapeutic targets, and
accurate knowledge of substrate interactions has the
potential for improving drug selectivity. However, the
number of substrate binding structural studies, in particular
for tyrosine kinases, has been quite limited. Here, we
investigate the association of a peptide substrate with
cytosolic Src tyrosine kinase using an enhanced sampling
simulation method called generalized replica exchange
with solute tempering. We especially focus on the substrate
orientation for which two distinct binding modes have so
far been argued for protein kinase families. We will also
analyze to what extent the substrate binding impacts the
allosteric network underling binding cooperativity in Src
kinase.
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B EIEERRITICMm (T 7= SPring-8 BLA1UX DERE(L
ORANML'. BIgEE". AN Ex". ML i8]
KAt . LA HEE 2 EBiRE'
UASRI, 7 IERR - AT RIS & —

BL41XU & SPring-8 Ot BHAG & [k (2 FR ) L =R e X
& o 7 B R BUR O MG AT IS AU S T & 7z 2013
AT INRE ST IE 3 2 720 O EFE RO BB R
LWEHEE - €27 27 L A Kiihds (PAD) O AN b
BIEICE D, ZO—FT2019 %D Y — A MRE% 50
BL45XU @ PX-BL & LT3 ZBH L. ZOO ¥ A7 A
- ABW RS &) B R RE & & DR R o N A4
ZN—Ty MllEEEBLTWwA, £Z T, BL4IXU Tid
WE ORI Z TRESHRENE R EV—F Y206 % Wn
EERDAITZ DBBIOEM % b T &7z, BUEZO L) 2illE
D1I2ELTH 7 I BREORGEHEDERZ HIE L.
DTFD X)) nmEfbz#oTwas, (1) SACLAICEWT
SFX 1S & B M MG M OFEODHH A4 v V27 5 =D
WAL QFES =7y ) T VEOBORRR V5 OVEE
ERHERAT—VOMA, (3) SUBBHLE MY A —H oKL
FIBL—HF—DBA, DAYV xy FEHOEEEY —
F UL B IBHBEDORSE. (5) ¥ TVETHELR
% KD T — % % on-the-fly TR T 5 728 O FHRME O H i
T2, CAECTRIAERAGE —2 51~ TiT-T&7- HAG
B L 2 IHRECO 7 — WO, SHARIC X 2
AR 21T D 7200 7 LT RBHER 2 0 1 b A T
Who TS IHER AN RS IAI L — = R 5 5
FETH 5,
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Na',K'-ATPase LB _EiR & DHEFANKHRSF

) 220

O£ BEA . Vilsen Bente’. Cornelius Flemming?. 25 if’
A EEM. AT AKX - EPEFE

Na" K'-ATPase 134 COEBWMBOBEBICBLE L, ATP
15 FH720 3o Na" Z#igsk~ 2o K" %M~
REARICH S > TH%ET 244 VR T TH D, 44 K
VNI E DB LD 72 DITRE SR AICFHH L Tw 5
Z EDHNBRIE A v ¥ AR 27 (SERCA) O FEREFE
LIRENT WS, F72, ALATU— VR ARICEEINL R
FIT B 72 EAE 5 AR 7 X F 12 )3 FE L 72 Na' K'-ATPase 13K ~
TELTHRETICZARIMLE LTEHL LML TY
b0 TOXIIIRE ZEBIIEEESHRET AL LT
2T, FEmIIZ Na',K-ATPase O S Bk 2B b o
TWAH MDD B, A4 1Z 2T Na' K'-ATPase D g
B R AR ORI O 72 D12 F ORI 2 D T E 720 Z D
WRETHRMISHHEE L= VIRERI L A7 a—
W OREETGEEY L7225, BREMTH D, Na ,K'-ATPase
EIREEE L OMEAEH O+ RBRICE > TWiv, £
T, T4 IRE R % &$ Na' , K'-ATPase O i i 72
WKHFT, W OhDT7 Fa—F2RAT V5D, ZOHKHE,
SERCA # SN O i i O WAL D) L7z X MRz~ +
F A N2 % BT Na',K'-ATPase #& i PN O J5id 3 % 7R
TPMNRETEES Y TEBLZENTEZOTHET %,
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MTEUMSINILHORBEAE S TEEBH L. s
52 ETEREEES y 72T 5, TN 55 FRITEHHE
SN oIy 7+ A= a Vil TSy TENLTZD, F
AA VEEO XD RREERES K2R TAEKGTIIOVWT, £
DFM 2 B RE 2 FBR T — Z 1ZHE DO W CTHFE T E b, cryoEM
T = 7D L EABBRERT TR opERISI T
% 7%, 3D Variability Analysis (3DVA) &\ 9 f##T A%, 31
L OFFHEBETVWLTETH L, 2. WG T O
WIS E2 IR O X ) ICERW 2 EH (E—-F) D
HREDLEELTETFTMEL, INHDE— FZ2 ZRUEE
~ v TOMEN AL LTS 2 FETH L, T2
—M—DHTRIIBI 2 KEBOEE D bhr b0, &
E—-FZHKE LAZHP CRERSEophizfisZ L d
TZ %, 3DVA 3HHEORERS T4 HBIMICHFETE 5
WD T % FETH 505 GRS EO5MITOWTHL
LT ARAERELTED. 3DVA 255515 576 539
B Ai e KL CTwWb RS v, 20728, HHZ %
W EF— MM &\ o 72 K D ERIN RO O 7290121
B TFESLEL 2D, TOMBEIZH LT, RAZX
25 LGSR S EO0Mi 2 % TE 2Tk oME 217>
TWh, ABEETIE, PHEOMEEZFHWATLE LB, VI
L—Ya v iZEoTEER LT A T — % 21 o 72 MEREEH
DR EHRET 5,
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MRV —==VJIcmt =21 7OfRBT /1
AB%R
OLHBI'. AAREH . H¥H FE2 IEES.

—RTH i 2 RH EM . LA S

VIER - e, Cdek - L () U AHS

RIFEBIFEIC BT % Structure based Drug Design (SBDD)
WCRESND, § 87 OREGRE I 72 P &
% BALEM Z HET AR B W TIE, AR EZ & X
A A 2 AT O WAL~ ORI R E v, ¥ U7 H - 1L
EWBE RO ERRN Tl LA EELERICY V80 ]
HmrRETLAIY—F v 7EREPHCLNLD, AFITX
BYEEDNKBBNA 2N =Ty MEDOWITF E > TWhH, K
e Cid. ffE St bBRE ~ 4 7 amkiceot
HEALT, M2 mBsmIciEgzey b (R) ICREE L THE
WEAEZRICERT A LT, SEH—2—2 2Rk 2 & %L
LB Y —F VY T2 WRICT 2 754 ADRSEZ 7o
TWb, FNA REZOF FEITEFIMEHATRETH Y. A
TP BRBHBEOE I LY, TEEROH LA
T& %, INF TIFHMIRGED 72 DR — It 7 /34 A1
& 2 A SR Ol & SPring-8 BL26B2 T a7 —
FUUEB X OREEIRNT, D) 7Y UERICX BT Y RS
) —= v 7B %E 4T o 72 (Maeki et al, 2020). HAEIT KB
Bt EWA 2 ) —= v ZF TOERLE B2 72. Tk
DYRRTNA AL L, RETEO HBLHEEZITH &
EBDIT, E—A T4 YOEBMESLHIM Y AT A0RE/LEY
HEDT WD,

% % LWk : Maeki, M., et al., Chemical Science 11 (2020)
9072-9087
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aSRET—20E

OFBEE". KF MR . i B8, B8l Mt
B SR, A R L MR AN, 8k Rt
RF B 2. M RAA . EE R4 2. LAk B 2
| R EEABRBEARIEME Y > & —. M RSC

SPring-8 BL45XU iZ, 7 ¥ 2L — Y OEREL— 240
F 2 A L, BL32XU THIZE S 72 ZO0 Y A7 4 [1] %
BALTY Y37 EifdoBITlEZ BEfL L., Sah=Ic3E
M 2EME -2 T4 0 Thb, FHEOWERHN % FHi
B E L W =25 f 2070y ZH#EHICED,
HE R 2358 7% 2 L —F — O PlE, FF ISR OFH % %)=
BIICEBLTWd, T2, L) RRERREHZET 5720
R (72 Wil ) osdifeiifiz 2 Hi8 L. UNIPUCK % HE)
RS o)Xy 7 ANy h—%BA, REPTH S,

ZOO Y 27 K& 2 HEJIE L, KSR EUZ XD,
(1) v — 7N OBHHE A 5 small wedge (10°FEEE ) o7 —
2lES % [Multil, (2) &S~ OGS E 2 B E) L 425
Sl % [Helicall, (3) HA#67— 7 IUE TSingle . (4)
(1 ~3) ZHBTHAEDLETT—FWEZITS [Mixed]( i
BB ), o 4B OME % EIRTE 5, FK 41, Mult
WRIZBT 2 @R T — 7 WO 728, Kb OWIH & % 4
R THE UASEE 2 FEBE L R & LT 5 MGy 2% ©
HHZLwmLIZ[2].

[1] Hirata, K. ef al., Acta Cryst., (2019). D75, 138-150.
[2] Baba, S. et al.,, J. Synchrotron Rad., (2021). 28, 1284-1295.
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Crystal structure of a 14-3-3 protein in
complex with the doubly phosphorylated
ADAM22 peptide
O Yan Liu

Dept of Chem. Grad Sch of Sci. The Univ of Kyoto

ADAM22 is a membrane receptor for LGI1, a product
of the gene responsibleforautosomal dominant temporal
lobe epilepsy (ADLTE). Ser832 and Ser855 on the
C-terminal side of the cytoplasmic tail of ADAM22
undergo phosphorylation. The doublyphosphorylated
ADAM22 at Ser832 and Ser855 can interact with 14-
3-3 proteins,increasing the stability of ADAM22 on
synaptic membranes. To understand the mechanism for
this interaction, we determined the crystal structure of
the complex of 14-3-3 and the double-phosphorylated
ADAM22 peptide at 2.75 resolution.

HRAA GTP Y —% /N7 5 PISPAKB- [EES

O FIEERIFICE 2SS RMERRR

ORMEN . Hll B2 NEEH . HARL. FHER'
'BIXH - B - iEEEY. T TEKR-E -1

PISPAK f IS & GTP i#4f % 15 5 GTP & ¥ 4 —
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%7275, PISPAK B DIl PERBUC I BBE 2 B & ¥ 5 7200,
FEFE RS BIREHE O FE M 2 I ICIE R > T v, £ 2 TH
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010-06

Lysozyme amyloid polymorphs with stronger
cytotoxicity show enhanced side chain motions
O Tatsuhito Matsuo"*?, Alessio De Francesco™*,

Judith Peters***

'iQLS, QST, “ILL, *Univ. Grenoble-Alpes, “CNR-IOM & INSIDE@ILL C/O OGG,
*Inst. univ. France

Amyloid fibrils are closely related to the pathogenesis of
amyloidosis. It has been shown that amyloid polymorphic
fibrils of hen egg white lysozyme (HEWL) formed at pH
6.0 (LP60) are more cytotoxic than those formed at pH
2.7 (LP27). Regarding these polymorphs, it is recently
proposed that structural fluctuation of LP60 may be
enhanced compared with LP27. However, the validity of
this hypothesis remains unclear. Here, to study possible
dynamical differences between LP60 and LP27, we carried
out the elastic incoherent neutron scattering (EINS) and
the quasielastic neutron scattering (QENS) measurements.
The EINS data showed that whereas the mean squared
amplitudes of atomic motions are similar between the two
samples, LP60 has a larger fraction of atoms moving with
larger amplitudes than LP27. Furthermore, the QENS data
showed that the jump diffusion coefficient of atoms is
larger for LP60, suggesting that the atoms of LP60 move
rapidly than those of LP27. Since the binding of fibrils to
cell membranes is considered to trigger the cytotoxicity,
the present results imply that differences in local mobility
of polymorphs modulate the binding process between
polymorphs and membranes, leading to different levels of
cytotoxicity.
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Overall structure of the fully assembled KaiABC
complex in circadian system analyzed by an
integrated experimental-computational approach

O Yasuhiro Yunoki', Atsushi Matsumoto?, Ken Morishima’,
Anne Martel, Lionel Porker’, Nobuhiro Sato’, Rina Yogo*,
Taiki Tominaga®, Rintaro Inoue’, Maho Yagi®”?, Aya Okuda’,
Masahiro Shimizu', Reiko Urade’, Kazuki Terauchi’,
Hidetoshi Kono?, Hirokazu Yagi®, Koichi Kato®”*,

Masaaki Sugiyama'
'"KURNS, “QST, °ILL, *UBC, *CROSS, °EXCELLS, "IMS, ®NCU, Rits

The molecular machinery of the cyanobacterial circadian
clock consists of three proteins: KaiA, KaiB, and KaiC.
These proteins undergo an association-dissociation
cycle in vitro. For better understanding the assembly
mechanisms of oscillation systems, we attempted to obtain
overall structure of the a periodically assembled large
complex (ABC complex) by integrating experimental and
computational approaches.

The small-angle X-ray scattering techniques coupled
with size-exclusion chromatography (SEC-SAXS), enable
us to provide the scattering data of ABC complex without
any deterioration due to aggregates. In addition, the SEC-
small-angle neutron scattering (SANS) with an inverse
contrast matching technique were highlighted the spatial
arrangements of the dynamically fluctuating KaiA subunits
in ABC complex. In the analysis, computationally building
structural models of ABC complex were screened out
utilizing the constrains based on the scattering data and
then were subjected to molecular dynamics simulations to
examine their stabilities.

Herein, we demonstrate the utility of the integrative
structural approach to resolve large complex structures.

010-09

CryoEM Reveals the Activation Motif of DNA
Methyltransferase 1
O Hiroki Onoda’, Amika Kikuchi', Atsushi Yamagata’,
Mikako Shirouzu?, Makoto Nakanishi®, Atsuya Nishiyama’,
Kyohei Arita'
'Grad. School of Med. Life Sci,, Yokohama City Univ., “RIKEN BDR,
*The Inst. of Med. Sci., The Univ. of Tokyo

DNA methyltransferase 1 (DNMT1) maintenances the
methylation (mCG) pattern of genome, which regulates
gene expression of individual cell. Aberrant DNA
methylation pattern causes a variety of diseases, including
cancer. After DNA replication, two hemi-methylated
DNA are produced from a full methylated DNA. DNMT]
copy the methylation signal from template DNA (mCG)
to nascent DNA (CG). The human DNMTT1 structures of
auto-inhibitory form (aa 351-1600) and the active form
(aa 729-1600) are reported. The activation mechanism has
been still unclear owing to the truncation of N-terminal
domains. We captured the structure of DNMT1 with
functionally complete length under intermediate state of
DNA methylation by cryoEM. Intriguingly, we found that a
novel activation motif, which is never seen in the previous
activation structure owing to the truncation, invaded into
the pocket of the catalytic domain, contributing to fully
functional DNA recognition. Mutations in the activation
motif largely impaired the DNA methylation activity, thus
the activation motif is crucial for the methylation activity.
Collectively, our cyroEM uncovers the molecular basis for
the activation mechanism of DNMT].

010-08

Multiple sub-state structures of SERCA2b reveal
conformational overlap at transition steps
during the catalytic cycle
O Yuxia Zhang'?, Chigusa Kobayashi’,
Satoshi Watanabe', Akihisa Tsutsumi®, Masahide Kikkawa*,
Yuji Sugita®, Kenji Inaba’
'IMRAM, Tohoku Univ.,, “Chinese Academy of Sciences,

*Computational Biophysics Research Team, RIKEN,
“Graduate School of Medicine, The Univ. of Tokyo

Sarco/endoplasmic reticulum Ca2+ ATPase (SERCA)
pumps Ca2+ into the endoplasmic reticulum (ER).
Herein, we determined cryo-electron microscopy (EM)
structures of three intermediates of SERCA2b: Ca2+-
bound phosphorylated (E1P2Ca2+) and Ca2+-unbound
dephosphorylated (E2Pi) intermediates, and another
between the E2P and E2Pi states. Our cryo-EM analysis
revealed that the E1P2Ca2+ state is present in low
abundance and preferentially transitions to an E2P-like
structure by releasing Ca2+, and that the Ca2+ release
gate subsequently undergoes stepwise closure during
the dephosphorylation processes. Importantly, each
intermediate adopts multiple sub-state structures including
those like the next one in the catalytic series, indicating
conformational overlap at transition steps, as further
substantiated by atomistic molecular dynamics simulations
of SERCAZ2D in a lipid bilayer. The present findings provide
insight into how enzymes accelerate catalytic cycles.

A high-resolution neutron structure reveals the
nonplanarity of the peptide bond
O Yuya Hanazono'??, Yu Hirano**, Kazuki Takeda’,

Katsuhiro Kusaka®, Taro Tamada’, Kunio Miki'

'Grad. Sch. of Sci., Kyoto Univ,, “Inst. for Quant. Life Sci,, QST,

*Med. Res. Inst, Tokyo Med. Dent. Univ.,, “PRESTO, JST,
°Front. Res. Cent. for Appl. Atomic Sci,, Ibaraki Univ.

The peptide bonds have a planar structure because of
their resonance stabilization with a separation of charge
between the nitrogen and oxygen atoms. The planarity of
the peptide bond is important for resistance to hydrolysis
and forming secondary structures. However, substantial
distortion of peptide bonds has been reported in several
high-resolution structures and computational analyses.
In addition, the deviations of the position of the amide
protons from the peptide plane are not well understood
due to the lack of structural data for hydrogen atoms. To
investigate the peptide bond planarity, including hydrogen
atoms, we determined a 1.2 A resolution neutron structure
of the oxidized form of high-potential iron-sulfur protein.
The high-resolution neutron structure shows that the
nucleus position of the amide proton is shifted away from
the peptide plane and toward the acceptor atoms. The
planarity of the H-N-C=0 plane is strongly dependent on
the pyramidalization of the nitrogen atom. Furthermore,
the orientation of the amide proton of Cys75 is different
between the reduced and oxidized states, possibly due to
the electron storage capacity of the iron-sulfur cluster.
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Allosteric Mechanism of Cyanobacterial

Circadian Clock

O Yoshihiko Furuike'?, Atsushi Mukaiyama'?, Eiki Yamashita®,
Takao Kondo*, Shuji Akiyama'?

'CIMoS, IMS, *SOKENDAL, *IPR, Osaka Univ.,
“Grad. School of Sci,, Nagoya Univ.

Circadian clocks are driven by a large number of chemical
steps. Are there any simple principles existing behind the
intricate combination of reactions in clock proteins? KaiC
is a core protein in cyanobacterial circadian clock. In the
presence of KaiA and KaiB, enzymatic activities of KaiC
oscillate in a test tube. KaiC forms tandemly duplicated
hexameric rings which bidirectionally regulate each other
(C1 and C2). While C1 hydrolyzes ATP (ATPase), C2
undergoes cyclic (de)phosphorylation (phospho-cycle). The
tight but complicated allostery between these reaction sites
is an essential core of the oscillation. To reveal the C1-
C2 allosteric mechanism, I determined crystal structures
covering overall phospho-cycle, and identified three
structural factors essential for the oscillation. The first was
the coil-helix transition of the region sensitive to the S431
phosphorylation. The second was the quaternary structural
change of the C1 ring coupled to the elementary steps of
the ATPase reaction such as the ADP-ATP exchange and
the arrangement of a lytic water molecule. The third was
the hydrogen bond switch mediating these motions. The
allostery behind the complicated coupling of ATPase,
kinase, and phosphatase in KaiC was unexpectedly simple.

Solution structure analysis of the oxidative
folding enzyme, ER-60 by small angle X-ray
scattering

O Aya Okuda, Masahiro Shimizu, Ken Morishima,
Rintaro Inoue, Nobuhiro Sato, Yasuhiro Yunoki,
Reiko Urade, Masaaki Sugiyama

KURNS, Kyoto Univ.

ER-60, an oxidative folding enzyme, is a multi-
domain protein with the a-b-b'-a' domain structure.
Depending on the redox state of the active centers in a
and a' domains, ER-60 folds unfolded proteins through
oxidation and reduction. In this process, ER-60 might have
the appropriate domain conformations to function, and it
is estimated that the structure fluctuates according to the
redox state of the active centers in the solution.

To observe the structure of ER-60 in solution, the highly
purified recombinant oxidized (ox) and reduced (red) ER-
60 were prepared. Then, SEC-SAXS which combined size
exclusion chromatography (SEC) and small angle X-ray
scattering (SAXS), and sophisticated data processing
were performed to remove the effects of contaminants and
aggregates on the SAXS profiles. Comparing the high-
precision SAXS profiles from these experiments with the
one calculated from the crystal structure, it was found
that the solution structures are different from the crystal
structure. Furthermore, with Guinier analysis from these
profiles, it was revealed that a significant difference in
the radius of gyration (R,) between ox- and red-ER-60,
indicating that ox-ER-60 has a more extended structure
than red-ER-60 in solution.

Crystal structure of MTHFR of Sphingobium sp.
SYK-6 provides molecular evolutionary evidence
of a new type of MTHFR induced by demethylation
O Hong Yang Yu', Naofumi Kamimura?, Miki Senda’,

Eiji Masai’ Toshiya Senda'

'SBRC, IMSS, KEK, °Nagaoka Univ. of Technology

Sphingobium sp. SYK-6 (SYK-6) is a unique bacterium
capable of utilizing various types of lignin-derived compounds
as the sole carbon source. In SYK-6, demethylation of
vanillate is a crucial step for carbon anabolism and generates
methyl-H4folate (CH3-THF). While methylene-H4folate
reductase (MTHFR) typically catalyzes the conversion
of CH2-THF to CH3-THF, the reverse reaction occurs
in SYK-6. To understand the mechanism of the unique
catalytic reaction of SYK-6 MTHFR, we determined the
crystal structure of SYK-6 MTHFR and revealed that three
motifs, TFLP, CGxGxS and PFGGL, are responsible for
the unique substrate specificity. Based on these results, our
phylogenetic analyses showed homologs of SOMTHFR
containing the above three motifs were widely distributed
in taxonomy, forming a new cluster in the MTHFR
family. Altogether, our study provides an example of how
organisms have evolved to utilize demethylation reactions
for survival.

Structure and engineering of the type IlI-E
CRISPR-Cas7-11 effector complex

O Kazuki Kato', Wenyuan Zhou?,
Sae Okazaki', Yukari Isayama', Tomohiro Nishizawa®,
Jonathan S. Gootenberg®, Omar O Abudayyeh?,
Hiroshi Nishimasu'*
'RCAST, The Univ. of Tokyo, McGovern Inst. for Brain Res. at MIT,
*Grad. Sch. of Med. Life Sci,, Yokohama City Univ,,
“Dept. of Biol. Sci,, Grad. Sch. of Sci,, The Univ. of Tokyo

The type I1I-E CRISPR-Cas single-protein effector Cas7-
11 has dual RNase activities for precursor CRISPR RNA
(pre-ctrRNA) processing and crRNA-guided target RNA
cleavage, and is a new platform for mammalian RNA
targeting. We report the cryo-electron microscopy structure
of Cas7-11 in complex with a crRNA and target RNA.
Cas7-11 adopts a modular architecture comprising seven
domains (Cas7.1-Cas7.4, Casll1, INS, and CTE) and four
interdomain linkers. The crRNA 5' tag is recognized and
processed by Cas7.1, while the crRNA spacer hybridizes
the target RNA, forming a guide-target duplex. Consistent
with our biochemical data, catalytic residues for
programmable cleavage in Cas7.2 and Cas7.3 are located
around scissile phosphates before the flipped-out fourth
and tenth nucleotides in the target RNA, respectively. We
rationally engineered a compact Cas7-11 variant (Cas7-
11S) capable of single-vector AAV packaging for transcript
knockdown in human cells, enabling in vivo Cas7-11
applications.

_69_

Day 2 (June 8)
Oral Session



UOISS®

S|el0
(8 aunr) Z Aeg

Paip2 competitively dissociates PABPC1
from poly(A) by accessing RRM2 of the
poly(A)-bound PABPC1

Takeru Sagae', Mariko Yokogawa', Ryoichi Sawazaki’,

Yuichiro Ishii', Nao Hosoda?, Shin-ichi Hoshino?,

Shunsuke Imai**, Ichio Shimada**, O Masanori Osawa'
'Grad. Sch. Pharm. Sci,, Keio Univ.,,

’Grad. Sch. Pharm. Sci, Nagoya City Univ,,
*Grad. Sch. Pharm. Sci., Univ. of Tokyo, “BDR, RIKEN

Eukaryotic mRNAs possess a poly(A) tail at their 3'-
end, to which poly(A) binding protein C1 (PABPCI)
binds and recruits proteins that regulate translation. PABP-
interacting protein 2 A (Paip2A) effectively represses the
translation by dissociating PABPC1 from the poly(A) tail,
but the underlying mechanism remains unknown. This study
aimed to reveal the functional mechanisms of Paip2A by
characterizing the PABPC1-poly(A) and PABPC1-Paip2A
interactions. ITC and NMR analyses indicated that both
interactions were predominantly due to the RNA recognition
motif (RRM)2-RRM3 regions of PABPC1. However, K of
the isolated RRM2 are 200 to 4 M for poly(A) and Paip2A;
K, of the isolated RRM3 are 5 and 1 uM for poly(A) and
Paip2A, respectively. NMR analyses revealed that Paip2 A
binds to the poly(A)-binding interfaces of RRM2 and
RRM3. We propose a functional mechanism for Paip2A as
follows: Paip2A initially binds to RRM2 of the poly(A)-
bound PABPC1, and the RRM2-anchored Paip2A effectively
displaces the RRM3 region from poly(A), resulting in the
dissociation of the whole PABPC1 molecule. Together, our
findings provide new insight into the Paip2A repression
effects and could aid in the development of novel anti-cancer
and/or antiviral drugs.

Proteomic Analysis of Peripheral Blood Mononuclear
Cell-derived Circulating Proangiogenic Cells after
Treatment of Iron-Quercetin Complex

O Phakorn Papan’, Jiraporn Kantapan?,
Nathupakorn Dechsupa?, Puttinan Meepowpan',
Padchanee Sangthong'
'Dept. of Chem,, Fac. of Sci., Chiang Mai Univ,,
“Research Unit of Mol. Imaging Probes and Radio,, Dept. of Radio. Tech,,
Fac. of Assoc. Med. Sci., Chiang Mai Univ.

Cell-based therapies are a promising treatment for
regenerative medicine. Our research synthesized the
paramagnetic agent of iron(Ill)-quercetin complex (IronQ).
This IronQ acted as dualfunctions with enhancing peripheral
blood mononuclear cell (PBMCs)-derived circulating
proangiogenic cells (CACs) growth in the conventional
cell culture without adding any specific growth factors for
cells expansion and differentiation as well as cell tracking
by MRI. In present study, proteomic approach applied to
investigate the effect of IronQ on CACs obtained from
PBMCs-treated healthy Thai donors (n=6) with IronQ
using LC-MS/MS system for long cultivating time by day
7, 14 and 21. The results indicated that ion homeostasis
of IronQ expressed by iron regulatory proteins such as
FTL and FTHI. In regulation of cell death and stress,
IronQ reduced apoptosis level by down-regulating the
protein expression of BAX, TNFAIPS and CASP3.
IronQ promoted CACs expansion on angiogenesis by up-
regulating protein including ITGB1 and ITGB2. Our study
showed that IronQ could be enhanced angiogenic process.
However, the protein expression levels will be validated by
western blot analysis. [ronQ might be used as an alternative
agent in regenerative therapy.
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picALuc D% A L722207 7Y r—3 a3 Y% %
11720

12HOT7 7Y r—3a v & LT, picALuc =74 >3
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chained CutAl) ZRAKZ B S 28R, I oMEREK
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HAERY A MRS 52 & T BERST OB IEEE
EARETH B T EWRE SN, — . VAV NIRRT
DFEPAELARTEE S & CEE LR E 25 L9,
Coiled-coil DK & FIH$ 507 Af Y=Lz &
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CutA 1 D% Alifbs3F Bk FEF DL E R B L A AWIFET &
BT TIy N7 a—LEBRNEDLT LI,

Cockroach proteins as a source of sustainable food
O Leonard Chavas
Nagoya Univ.

Insects remain fascinating in their capacity to evolve
and adapt to an ever changing world. The Pacific Beetle
Cockroach, as the only reported viviparous cockroach,
gives food to its offspring by secreting some highly energy
rich mixture containing in vivo grown protein crystals.
Inspired from this mastery of packaging energy through
crystal formation, biomimetics are being engineered to
propose sustainable food solutions in response to climate
change and foreseen worldwide food shortages. In the
current presentation, I will highlight the uniqueness of
the protein structure constituting these naturally in vivo
grown crystals, and develop further on the bio-engineering
potential toward the design of sustainable food.
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URTEERPAET LI LI Lize TOANTLY V8T,
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AL TvEALIZBWTD-ErF VIETTY 20HE
B W EERHER LT SO LWALY X7 L-
Yt F roMHaGEbEE, RBREODZA ML T ITEY Y - B
T F v EBREET B8 Lo TR & e RS D B o

Engineering of DNA Sliding Ability And Target
Search Elucidation Of Cas-family Proteins Using
Single-Molecule Analysis
O Trishit Banerjee'?, Hiroto Takahashi',

Dwiky Rendra Graha Subekti'?, Kiyoto Kamagata'?

'IMRAM, Tohoku Univ,, “Dep. of Chem., Grad. Sch. of Sci,, Tohoku Univ.

The genome editing protein Cas9 faces engineering
challenges in improving off target DNA cleavage and low
editing efficiency. Thus, we aimed to engineer Cas9 to be
able to slide along DNA, which might facilitate genome
editing and reduce off-target cleavage. Two approaches
were used to achieve this: reducing the sliding friction
along DNA by removing Cas9-DNA interactions and
facilitating sliding by introducing the sliding-promoting
tail of Nhp6A. Seven engineered mutants of Cas9 were
purified, labelled and their performance was tested with
the aid of single-molecule fluorescence microscopy by
using single-tethered stretched DNA arrays (DNA Garden)
and Highly-Inclined Illumination (HILO). Comparison of
the mutations enabled the identification of key residues of
Cas9 to enhance the sliding along DNA in the presence and
absence of single guide RNA (sgRNA). The attachment
of the tail to Cas9 mutants enhanced sliding along DNA.
The sliding ability of Cas9 was improved up to 8-fold in
the presence of sgRNA. Further, we would elucidate the
target search mechanism of other Cas family proteins such
as Casl and Cas2 which plays a crucial role in acquisition
of viral DNA in bacteria and storing it as a memory of past
infection.
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Specific peptide conjugation boosts effector
function and improves thermal stability of
therapeutic antibody by blocking Fc dynamics

O Masato Kiyoshi', Makoto Nakakido?, Hiroko Shibata’,
Satoru Nagatoishi’, Kouhei Tsumoto®?, Yuji Ito*,
Akiko Ishii-Watabe'

'National Institute of Health Sciences,

’Dept of Bioengineering, School of Engineering, The Univ. of Tokyo,
*The Institute of Medical Science, The Univ. of Tokyo,

“Dept of Chemistry and Bioscience, School of Science and Engineering,
Kagoshima Univ.

Antibody-drug conjugates are powerful tools for
combatting a wide array of cancers. Drug-conjugations to a
therapeutic antibody often change molecular characteristics
such as hydrophobicity and effector function, results in
a deterioration of quality of the antibody. Attempting to
develop a drug-conjugation methodology while maintaining
the molecular characteristics, we engineered a specific
peptide for conjugation to the Fc region of an antibody. In
our study, trastuzumab, and a chelator (DOTA) were used
as a model antibody and a model payload. Intriguingly,
the peptide- and DOTA-conjugated trastuzumab exhibited
remarkably higher effector function. Moreover, the thermal
stability of peptide- and DOTA-conjugated trastuzumab was
increased. Detailed structural and thermodynamic analysis
clarified that the conjugated peptide blocked molecular
dynamics of the antibody like a wedge. We revealed the
mechanisms of that (1) decreased molecular entropy results
in the increased effector function, and (2) blockade of
denature of the Fc results in the increased thermal stability.
This peptide conjugation technology opened a new window
for entropy-based antibody engineering and is expected to
be applied to broad-spectrum of therapeutic antibodies.
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Shifting mechanism of absorption energy in
intermediate states of bacteriorhodopsin
O Tomoyasu Noji', Hiroshi Ishikita'?

'RCAST, The Univ. of Tokyo, “Dept of Applied. Chem., The Univ. of Tokyo

Rhodopsin is attracting attention as a tool in optogenetics,
and it is necessary to elucidate its reaction mechanism.
Bacteriorhodopsin is the most prominent rhodopsin,
is a light-driven proton pump membrane protein. The
retinal binds covalently to a lysine residue and forms a
protonated Schiff base. The intermediates of the photocycle
of rhodopsin are characterized by different of absorption
wavelengths. However, theoretical approaches have never
been able to reasonably explain the mechanism of the
absorption wavelength changes for each intermediate.
Because protonation states assumed in the calculation
are not consistent with that determined by experimental
results. In this study, we calculated protonation states, and
the absorption energies based on the crystal structures of
the bacteriorhodopsin and 11 intermediates/mutants by
a quantum mechanics/molecular mechanics containing
polarizable continuum model. The calculated protonation
states and absorption energies were reasonably explained
experimental results. It was clarified that changes in
absorption wavelength are caused by the magnitude of the
intramolecular charge transfer of the retinal Schiff base and
the difference in the protonation state of the protein.
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T2, Z1Ud IbpA 25O AR T3 3 2 FEHLHIE P 1
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WAERGI SR I EATRENTz0 R TIT o 7 EBIENT
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Th5bo3212FH L TRICHEN AT 5720 TOHKE. IbpA
13 032 OFEB 2 FHIRE BTN % 2 L AUR &7z, TbpA
12 &% 032 MERB M2 AL B G BER R T O HH S
2 Enb, ZoMFNIMORE T E S 3 IbpA 12X D 1Th
NTW5 ERBENTz, 032 3G R 5. mRNA HiEZ
b2 &1 & D MIRENAEAE R DS ST b, ZNBITHZ
IbpA 12 & 2 FHERHIEHEHE 2SN O 0 32 HMET %2 S 5125k
FEEDLOICLTWBEEEZOND,

Integrated Simulation for Antiviral Drug
Discovery and Design
O Kowit Hengphasatporn, Yasuteru Shigeta

CCS, U of Tsukuba

During the COVID-19 pandemic, we were the first to
describe models of the anti-HIV drug (lopinavit/ritonavir)
and the main protease based on the available 3D structures
and the international guidelines for clinical trial purposes
and to predict the susceptibility of the known antiviral
drugs using an ab initio FMO approach. The stockpiling
lopinavir/ritonavir can inhibit this virus mainly through
van der Waals interaction with the SARS-CoV-2 3CL
pro suggested by the MM method. The FMO-MP2/PCM
calculation revealed these drugs could block this enzyme
at the catalytic site and oxyanion hole. Mechanistic details
of enzyme-catalyzed reactions on proteolytic cleavage
in viral proteases and the binding interaction of these
antivirals proposed in this study are valuable for designing
the novel compound. Recently, the brominated baicalein
screened from FMO-based technique has been proposed as
a promising antiviral that can inhibit 3CL pro. Significant
interaction stabilized this compound in the binding site
is the halogen-hydrogen interaction disclosed by FMO-
RIMP2/PCM and the single-point calculation at the M06-
2X/def2TZVPP/PCM level, which could describe the
enzymatic reaction, catalytic rate constant, and crucial
residues in a more accurate way.
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HW3ERERE Cdel3 EAE O CdkL Ik ) YL e, =7 2
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L7275 A3 FaMHEL, Cdcl3 pEB 75 23 Fedhick
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BN THIEHT L L, Pola Z KIBEHENTY YERILTE 72
Y UEBALE AR R % Phos ¥ 7 M — A THRIBLL 72
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In vitro reconstitution of a coordinated

Kinesin-1 activation

O Kyoko Chiba’, Shinsuke Niwa', Richard J. McKenney?
'FRIS, Tohoku Univ, UC Davis

Kinesin-1 is a plus-end directed microtubule motor
composed of two kinesin heavy chains (KHC) and
two kinesin light chains (KLC). Autoinhibition is an
important regulatory mechanism for Kinesin-1, however,
the molecular details remain unclear. In addition to
the intramolecular regulation, previous studies have
suggested involvements of cargo adaptor proteins and/or
non-motor MAP (Microtubule-Associating Proteins) in
Kinesin-1 activation. To unveil the complicated regulatory
mechanism of Kinesin-1, we performed in vitro TIRF
(Total internal reflection fluorescence) assay using purified
proteins. Using in vitro reconstitution, we show that the
KLC strongly inhibits the kinesin-microtubule interaction
via an independent mechanism from the tail-motor
interaction within KHC. Kinesin cargo-adaptor proteins
that bind to the KLC activated processive movement of
the kinesin tetramer but the landing rate of these activated
complexes remained relatively low. The addition of MAP7,
which specifically binds to the KHC, strongly enhanced the
activated motor motility. Our results suggest that Kinesin-1
is regulated by a two-factor mechanism comprised of
intramolecular regulation, as well as intermolecular
kinesin-adaptor and kinesin-MAP interactions.
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Oligomeric state change of IRE1 senses the
level of stress

O Motonori Matsusaki'**, Takeshi Yokoyama*,
Atsushi Tsugita®, Shingo Kanemura®, Michiko Tajiri®,
Satoko Akashi®, Tomohide Saio', Kenji Inaba’,
Masaki Okumura®

'Inst. of Adv. Med. Sci., Tokushima Univ., 2FRIS, Tohoku Univ.,
*IMRAM, Tohoku Univ., “Grad. Sch. of Life Sci., Tohoku Univ.,
*Grad. Sch. of Sci, Kwansei Gakuin Univ.,

“Grad. Sch. of Med. Life Sci, Yokohama City Univ.

The mammalian endoplasmic reticulum (ER) is an
organelle that produces secretory proteins such as insulin,
collagen, and IgG. Sometimes, the accumulation of
misfolded proteins (ER stress) is caused by external
environmental changes or the production of secretory
proteins in excess of acceptable levels. Since ER stress can
cause various diseases, cells have an ER stress response
mechanism (UPR) that regulates the amount of molecular
chaperones. The ER stress sensor, IRE], initiates the UPR
by oligomer formation at a microscopic scale under stress
conditions. Interestingly, cells regulate UPR depending
on the level of stress, but the molecular mechanisms are
unknown. In particular, it is completely unclear how IREI
determines the "stress level" at the molecular level. In
this study, we investigated the hypothesis that the more
misfolded proteins there are, the larger oligomers of IRE1
are formed. In the presence of misfolded proteins, the IRE1
oligomeric state was investigated by electrophoresis, mass
spectrometry, and so on. The results showed that IRE1
changes its oligomeric state depending on the amount
of misfolded proteins. This change in the oligomeric
state suggests that IRE1 senses the level of stress at the
molecular level.

Label-Free Autofluorescence Lifetime Imaging
Revealed Protein Structural Changes in Droplets
Formed via Liquid-Liquid Phase Separation
O Shinya Tahara, Uchu Matsuura, Shinji Kajimoto,

Takakazu Nakabayashi

Dept. of Pharm. Sci., Tohoku Univ.

Liquid-liquid phase separation (LLPS) is a phenomenon
forming liquid droplets containing highly concentrated
solutes. The droplets of pathogenic proteins formed via
LLPS are reported to promote aggregation and cause the
onset of diseases. Fluorescent labeling is widely used
to study the proteins inside droplets, but it impairs the
intrinsic protein structure. In this study, we constructed
a UV-excited autofluorescence lifetime imaging system
and succeeded in observing protein structural changes in a
label-free manner.

We measured fluorescence lifetimes of tryptophan
residues (Trp) of ataxin-3, a causative protein of the
neurodegenerative disease, and found that the fluorescence
lifetime of the droplet was longer than that of the dispersed
solution. This result indicates that the environment around
Trp is different between droplet and dispersed conditions.
Furthermore, the lifetime was shown to become longer
with the formation of the aggregates. The fluorescence
lifetime of each Trp was investigated by preparing mutants
of ataxin-3, and changes in hydrophobicity around each Trp
were successfully observed. The protein structural changes
associated with the aggregation via LLPS were discussed
based on the obtained results.
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Introduction of inter-domain SS bond into Fab
domain improve antibody stability without
affinity change

O Tomofumi Nakada, Shingo Maeta, Nobuyuki Ide,
Atsushi Fukunaga

Sysmex Corporation

Antibodies are wildly used not only for therapeutics but
also for diagnosis. They must exhibit favorable physical
properties, especially high thermal stability. Conventional
antibody stabilization technologies are required individual
optimization of each antibody without compromising
affinity. In this study, we investigated to introduce inter-
domain SS bond into the antibody species which have been
industrial applied.

The mutation positions capable of forming SS bond
between domains were selected based on the crystal
structure of Trastuzumab (PDB: IN8Z). The mutant of LC-
SS (LPS8OC-LS171C) was designed on the basis of rabbit
antibody. The mutant of HC-SS (HG10C-HP209C) was
newly designed in this study. LC/HC-SS (LP80C-LS171C,
HG10C-HP209C) was introduced cysteine residues at
the above 4 positions. DSC showed that Tm value of the
mutants was improved to 3.4, 4.3 and 8.0°C, respectively.
SPR showed that there was no apparent change of affinity
in all mutants. Similar results were observed in mouse
antibody model.

Our technology showed a remarkable effect of
synergistical improving only the stability of antibody
without compromising its performance. This method
can contribute to the developability of industrial applied
antibodies.

Relevance of amorphous and amyloid aggregates
of the p53 to its DNA-binding activity
O Emi Hibino', Takeshi Tenno'?, Hidekazu Hiroaki'’

'Grad. Sch. Pharm. Sci,, Nagoya Univ., “BeCellBar

The tumor suppressor protein p53 is a transcription
factor that prevents tumorigenesis by inducing gene
repair proteins or apoptosis under DNA damage. Since
the DNA-binding domain of p53 (p53C) is aggregation-
prone, the anti-oncogenic function of p53 is often lost
in cancer cells. This tendency is rather severe in some
tumor-related p53 hotspot mutants, such as R175H. In
this study, we examined the effect of small additives such
as KCI and glucose (Glc), on the aggregation of pS3C by
monitoring two distinct aggregates: amorphous-like and
amyloid-like. The amorphous aggregates are detectable
with 8-(phenylamino)-1-naphthalenesulfonic acid (ANS)
fluorescence, whereas the amyloid aggregates are sensitive
to thioflavin-T (ThT) fluorescence. We found that KCl
inhibited the formation of amorphous aggregates but
promoted the formation of amyloid aggregates in a p53C
R175H mutant. Subsequently, the structural transition was
assessed by 1D-NMR and tryptophan fluorescence, and
the DNA binding ability was evaluated by gel shift assay.
KCl also suppressed the structural transition and loss of the
DNA-binding function of p53C. Our observations indicate
the existence of multiple steps of p53C aggregation,
probably coupled with the dissociation of Zn.

KES 2 VN EOBRIZBICE DV /= EFNREERRIR
O&# B3k

A - BT

Kik& 4 v 7328 (Ice-Binding Protein, IBP) &, ki
MERICWAE L, TOREZHEST LI %5 V0]
Thb, 2NE TIBP OFERCHKIEGHEL Vo 2WPELH &
WP B —F7, RN TIBP 258D & 5 ITHERE L. SO
PR NI OVTIEIAEDR SV, 22Ty EFVEY
FIC. T LA ¥ AT, #k4 RFEH O IBP @m0 EH S
B, HRSBRBEE TICB B EFREZFG L 72, B REZ LI,
SSCT1HEE LBoMaERERIG, BARR R 7% 725
72olzxk Ly 1T TisIBP8 #3883 A8 M1 72% L% 10
R AR B DS L7z IBP B8R Z V72T 22 5. IBP @
AAEAHERE & BRI — € OMEAH b . IBP 501 ®
RS R 20 IS B HEDS, ERNICBVWCH EEAEHKE D
DT ENbholze WIZERHNTIBP 5T ED L 9 IR
CHERST 20502 T 5720, 3 7F A= VLRLO
STEREERRZ AEITXBT) X FERRE L, 20
) VFVEHIEE W, EEBIRARN O IBP 4 F %l
EL7zo BIBRIEWEZ L2, -10C TIREFAER IBP 410 @) &
T L. —5 CHEEXRIE IBP YK E) & 1X A Lz
ARNIBP VUK EAEE L. EEME T 2R3 oI1cxr L, BRAK
IBP Ik LAEATET, BB LA Lb D LR TE,
BHOKFEyF o7y 3al—3arid—R+52 0D
o7z IBP 1O, Bk BaE. ARNRIR %
RUAOVTHGE L. 3 LW ERAEHAR 12 ) 7 B R 2 2 e o
TWh,
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Molecular dynamics analysis of light-

harvesting1-reaction center core complex using

Diffracted X-ray Blinking

O Tatsunari Ohkubo'?, Shoko Fujimura®, Tatsuya Arai*?,
Jaewon Chang®’, Kouhei Ichiyanagi*, Shunsuke Nozawa*,
Ryo Fukaya*, Kazuhiro Mio'?, Yuji C Sasaki**

'Life Sci, Yokohama City Univ, *AIST-UTokyo OPERANDO-OIL,
*Adv. Mater. Sci, The Univ. of Tokyo, “KEK

The light-harvesting-reaction center complex (LH1-RC)
is thought to have a light-induced conformation change
like breathing and rotating movements of LH1 domain.
We have analyzed the dynamics of LH1-RC from the
photosynthetic bacterium Blastochloris tepida using a
diffracted X-ray blinking method (DXB). In the DXB
method, proteins are labeled with gold nanocrystals.
X-ray diffraction spots are generated by irradiating the
samples with monochromatic X-rays. The X-ray diffraction
from moving single nanocrystals indicates the motion
of target proteins. DXB measurement was conducted
using NW14A at KEK, and the exposure time per frame
was set to 50 msec. Our study revealed the enhancement
of LH1-RC fluctuation movement by white light with a
continuous spectral wavelength. We also confirmed the
wavelength dependent activation using the laser lights with
different wavelength. Laser light with 532 nm and 980 nm
wavelength enhanced motion of LHI-RC from B. tepida
while the 980 nm laser did not activate LHI-RC from
Thermochromatium tepidum, which correspond to the
absorption wavelength of these chromatophores. Calcium
ions were also shown to modulate the LHI-RC motion
from the analysis of probability density distribution of
decay constants.

BRI INTE101F6-F /T 1 R 7ICHBTB
BETFBHRICOD A
OWn %, A B/, A &t

HEX - R - 1t

SR T & LCRZE 27z 101F6 13 Cytochrome bsg,
(Cytb561) 7 7 3V =BT BIY 2 HTH Y, NI
NI AFAE T Do Cyth561 1X2 DD b-type N2 % b b,
TAINE P SEF 22T SAGEY A b T
BT ZENHLNEEIN TS, —F T, 101F6 2 3H &
H7ME T, Bl D BRFAFAE TIZHB VT “Ferroptosis”
EIFIEN B IREEERILIC X 2 Mast 25k & T B W B AR
BENTWVD, RUFFEDHIIE, 101F6 234 B Ng i i
BIZES L T30l LN2ITHIETHDS, €I T,
101F6 &2/ 74 A7\ L. Z OIS DOE TR
BZE 5T F /714 A7 BT 2 IRE @RS /-
GoEEELE. MASS A7 NVIENT 2 H v TH 5 52
T2 L xR Az 101F6 LFEHE S 378 (MSP), fiu
MG % &) Y IRE DMPC % 72 3 ARl % &t
Y VIR POPCAHE FCTIRA L, /74 A7 ICHME S
72 101F6 (101F6-nd) & & % HifE L7z, 101F6-nd Z #=jc L
=& T Ah EA - MBI A X7 FVillEH & Cyth561 12
FEBA 72 561 nm QWIS Y SR TE 72, FM Y F 4
RS M) T A% S SRz 101F6-nd o H B EEEAS
26.2 min OFFER TR I A2 &2 L7z 2@ 101F6-nd
W LTy ERNRIG T TH DT ATINE VR LS
723 CR! 101F6-nd 2 i L, k4 4+ v H DV IIBEF L
e U 72 i b 2 #R5) L. 101F6 o Ferroptosis #5510
TR WIS I T B,

HABIMANVAPEAKRE STAT 3 FEHEEFRAD
R
O k3. L%, HEH. BE &

AR - AR

HERIFIIIERIEY 4 VA (RABV) DIEHAZ L D FI & &
N NERILHEIRYIECTH %o SIERDOBIEHIE 100% TH D .
MR 6 TAD DIEDH T WD 720 B iRNEE O BIFEA55)
CEIFNTWwD, fFEMIEAS RABV ORAZ BT 5 &
TR Th 5 JAK-STAT ¥ 7 F WEERBR O HEALIC &
D, A NVAOHHRY AT L% kE)v 5, —F,. RABVOP
HHED CEKi K24~ (RVP CTD) 1& STAT 41 & A H A
352 &THED JAK-STAT ¥ 7 F M EERK 2 HE L,
RABV OMHIZHE R 2B Z2/EY 115, L. RVPCTD %%
STAT1 L HHBHEEHTHI L Z2ME L. T2, Mz
W72 06175212 X . RVPCTD 28 STAT2-STAT1 A5 1
74 <—% STAT3-STATI "N u ¥ <~—%fHEFTLHI LD
mEEINTw5b, L2 L. RVPCTD & STAT 5 F DAk
ERETE ML 7% <. RVPCTD 28 STAT %+ % 38k 3 % #fE 1
5225 T wizo, RVPCTD 28 STAT2 X° STAT3
Rk AP, STAT1 24 L CTHIEAEH T % O, HiE
MEAEHT 20 EAHTH S, RKifZETIE RVPCTD 12X %
STAT 4 T iRkt 2 B3 & 2023 5 728 STAT2. STAT3 @
ERRPKIEERARZFHR L. 5 TR ER BT 2175 720

Z—BAEVFINIVESR BHRiEZRAW=-ABC hT7
AF—4%4—BhuUV-T M) ATP {5 IKREDRIF
Ot % . /MEBIE . W E/M . A E* A&t SR’
VP BRI L. CHMEA DF T4 b CREK - BRESE.
*IBHF - SPring-8

ABC F 9 v ZK—% —1% ATP OF54 - MK # RS % F)
JAL, BEHEEEZITOMRSY VX2 ETH D, EE N XA
¥ (TMD) &x 7L+ F KA KAAL Y (NBD) 5%
D, AV FE=F—TlF, R 7IRXLEEEAY (PBP) 78
TMD (3 % 8§ %, k% EW T 57201k, ATP ©
FEA - MK RAERT 5 TMD D4R X - NI X O s
I UEZE SNb, L LEEOR % CHREIZbFIIc %
1LL vz, sz b & L% OMBERIE R TH
bo T, HEOBEE I - WHDEHEIRINE 5B
KA IREEIZ X o TR EAZAL ST 2N L DR Y AR ZATH
BhuUV-T Z W THBIE L7z, ZOi%, PBP 705 TMD 12,
MEIEEEREBET 52 L TALPZIFIES N, ATP &N
WKEDANLPEEINLZEZHLPIZL TS, Pl
LOBEHPED X ) BB L L T 2EIH LRI
T 572012, TMD OEE) 2 FHT 3 2 2 & &k ze TMD
DR T T XA B NGHBEIC= bad s FHkD A
¥ EEH L, CW-ESRIED S T X)L i Bk % 3F
fliL7zc PBP ®#E4&I2L Y, TMD ORY 75 X L1 TldiE
By L. MUREM TR S NDE 2 e Gh ot &
512, ATP Of5& 124> T PBP 2T 5 &, <) 75 X
2O EE DD PBP FEREAIRIEISR 5 2 & AR SNz,
YL ED#EEA S, TMD OREE2ZE LA PBP % ATP O#i4 &
HHELTHEY, EEHEOBMIC X 5 TT XV OEEEAK X
{eBE# 2 5N57-0, BhuUV 1 PBP # &2 44 Xk
Ex LB EHMTE S,
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{EBLYEREOZIV =R /2 ITFABM) Y
ESERHE SPs0871 DHae ZfEEY 5 VHH itk
IC X B EHEESHERIBOMAR
OW o< L' BhRFE 32 B3 hF7R1OKxt .

h)ll —B& 3. AR EFE

"EARR - T -fbAE. CEAKRE - L NAAFIT

RAR - E - WEMRBREST. K - R CEA - ERM

1LHR L > 2R (Streptococcus pyogenes) 75| & it 2 3 &
YEIZR LT, PUEME Z WV 2 EBERERTDH 555 i)
BHOBBAHMEGINTED, T b S IEBENLEL
ENTwb, T THRI X NTIMLYES % VHH Juikic X
HEMEAEORIMICIEH L7z. SPs0871 1ZMLIE L > ¥ KK
HROS UV FTFHFZ M) UHEEAETH Y WIEMEICR D
B WV IRKAEW ORI E LNV P =/ NVFFF A
U R AL ABC M5 v AK—F —ORRERETH S
EEZLNTWA, ABIFETIE, SPs0871 FRREMICKHE L~
VENTFFA N VEREZIIEST S VHH SUA2 G L. 20
FHEAE 2 T A 2 L2 HME Lzs ShE TS L7,
mvitro \ZBWTIIV M TFF A M) Y OfEE%ZIHET S VHH
PURIZOWT, T b =T 2YEET 5 72D EAKE LI E =55
MEHOWRENEIT o728 2 A, 77 2 Y OVEREIEILICE
WIS B W CHEARERIREIMET Lz S 512, SPs0871
& VHH $tiR 8GR O SRS S AT 2 & D v CDR3 A%
TIVEFFA MY VAR Y FMICADIAATEY, 207
DIZINV I TFAMN) YOHEPHEINTNEZ LAVRE
N7zo 72, mARERMEHEIN TN - 2 TIIHE R M
ODKEHRENL T EN TV, TRHDHRLY,
VHH JiiEA2 @ ic BT SPs0871 o<V hFF A b1 ¥
FEAEBICHG L. AU Y R ZHET L &N
RE I N7z,

S01-07

Multiple antibacterial actions of cryptdin-4 and

its reduced form against E. coli via oxidative

stress and membrane disruption

O YiWang, Yuchi Song, Rina Hiramine, Tomoyasu Aizawa
Grad. Sci. Life Sci., Hokkaido Univ.

Cryptidin-4 (crp4) is an enteric a-defensin, which is
regarded as one of the main effectors to confer immunity
to oral infections and define the composition of the ileal
microbiota. Structurally, crp4 performs two states: oxidized
form (crp4oxi) constrained by three disulfide bonds and
reduced form (crpdred) with six free thiol groups. In the
study of their mode of action, both peptides could bind
with whole cells as the first interaction between peptides
and bacteria membrane. Crp4red showed deeper insertion
into the cytoplasmic membrane, leading to rapid loss
of intracellular components, which was an irreversible
death process. Crp4oxi induced the membrane vesicles
specifically with lower membrane permeabilization. In
addition, the bactericidal activity of crp4oxi was strongly
enhanced in the presence of oxygen, which indicated the
role of oxidative stress in its bactericidal mechanism. Such
oxidative damages were confirmed to directly trigger the
death of bacteria and could be restored by the intake of
antioxidants. Our data proposed different antimicrobial
activities and mechanisms by one peptide, which was
dependent on the redox structure of the peptide and the
environmental redox situation.

R AEOHEERIRICED < CFH AEBhf#lc &k
% aHUS REBBETIORE
O st ', HEERE=, kR 3 . RFAA B
H7RAL ARt SHIEF . HE¥—".

B ER’, A EE

TEARR - T AL, CEARR - T N ATUY. EmAERM.
AKX - BRE. CEAMBRRE - AORAE

Je M s A R FEE G RE (aHUS) 1. #hifAR. FFICHE
RO RE ZEIWETH D, CFHIZ20MD F X A
¥ (CCP1-20) 2574 0, #ifk&r C3 il Ly 7 VRIS
it L. CFLIC X 2 Wik (L2285, CFH O 8% 1%, #li
RO BRITEEEAL &M EEZF &R L, aHUS I2B W T
3 RR C KUzt 25 CFH H CHEDFTED G S h
2 HOHRIZE T 5 50F LNV TOMRITIEAD 2 A%
Vo ARRFZE Tk H PR BRI, €5 74 &
LCCFH 239 5 VHH $EZ S L7ze 209D 1D
VHH4 iZ. CFH % pM %+ — ¥ — O & WHAE T L, ¢
v VRIMEKZ 2B & b, CFH oRkifnEk > 7 v
MAOKEEGEMET S LR EINz, & 512 CFH-VHH4
AR X HHE G & AT A 5 VHH4 3 BE#io ¥t CFH B
CHRO T b —FTH5B CCP20DNV— T 2T HI L
DS o72e MD V32 —3 3 X ) HEHIARR D
VHH4 ®» ¥ + — 753 CFH18-20 ®Hr Tt b Tk ko w»
P TH D I LIRS NIz BT, BRI X 0. B
D EFEEITINZ T CDR3 V—7 2% 5 E 4 v 12 CFH
DO MN)T T 7y EEEICHY AT VHH4 OISR
R B S T Lzs AR, P CFH H 2Pukas,
CCP20 D)V — 7% ik 3 472012 VHH4 & [FEED 55 T-Heik
ZHH, CFHO YV 7 VigE~NOfESZHES 5 2 & TaHUS
FIECE LM A RIET 250 TH S,

S01-08

Construction of the over expression system of
recombinant cryptdin family derived from mouse
and determination of antimicrobial activity
O Yuchi Song, Yi Wang, Shaonan Yan, Tomoyasu Aizawa

Grad. Sch. of Life Sci, Hokkaido Univ.

The cryptdin (crp) is an antimicrobial peptide found
in mouse small intestine and there are six isoforms. For
production of recombinant crp by E. coli with avoiding
undesirable degradation, co-expression with an aggregation
prone partner protein were used for accelerating the
formation of stable inclusion body. For improving the
expression efficiency of all crps, strain which has mutations
in reduction mechanism was used to enhance the formation
of inter-molecular disulfide bridges between the partner and
target protein. By this method we could obtain inclusion
bodies contain large amount of crps. After separation
from the partner protein by using cation exchange
chromatography, crps were successfully refoldedin vitro .
Using this method, we successfully prepared large amounts
of crps other than crp5, and treated the by-products with
acid hydrolysis, which further improved the yield. We also
measured the antimicrobial activity of crps against Gram-
positive bacteria and Gram-negative bacteria, respectively.
The antimicrobial activities of crp family against different
bacteria have completely different tendency.
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CHARCHIIABCRAES 5 < 7 2 OR (RTP JE4KA7E! OR)
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B2 ZEIE LD FO0FHEER RN ERIEIA
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SRR L CAMERZERT LI L5 > TE
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RMEIREZEHBT 27208 =5 1L >~ 7Y 2—)L PEGS000
2, BN T OBELNC X o THEEZ BRI 5
SN U720 Hd3a TIEH 5 2SBIA S 7z hs, AR
GFl4c TRRHMHAEEIIEZ 59, 72, S5 KT OsFD1 &
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NOsFD1 13 GFl4¢c i & o THA BRI RAE S =, — T,
FAC %G T & 72 v Hd3a ZRAKTIZ. GFl4c 12 X 2 H14
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VO BB FERIIREZ AR (OR) EMmT I v B
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7 17 DRADEVGTTH HH, NH3 IISET 525k
BFE SN TV, REFFETIE NH3 WIS T 5 2 8514k0
Pegt b NH3 &2 25k NH3 #& G oMz ik
L7z, 319fior h OR, 6fiok b TAAR, 12D~ 2
TAAR SHHNLICH L, 5o =F £ o& 25T X 55
MRS 7 v A 2T NH3 & 2541l L7z, F k5
v P B XY 2 TAARS 25ME— NH3 126 L TIn& &R L.
NH3 SRR RIS DR L7z kIl TAAR ©
T I UEEAEMEHEIN TS YT A TAARS ® D114 %
BARZMELE L 720 D114 2SRRI R A 2% L
Bholzh NH3 KT HIRENHE L, 22 b
TAARS ®» D114 " NH3 ZBikicB5-¢ 5 £ 2 bz £
72w BT = AEBWICKH T 5 TAARS OILE %
SR L 72 AR I B R R S R o7, EHIINH3 LI E
Tt 2o SF7 I 00 TAARS IS mER I L2 & 2
%, NH3 L RS0 %2R Lz, U EofEH»S, TAARS
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ORLE<5 ", #BEFFR> MIEE’. #llE—"2
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% OMEIE. WP S DV BEBDONATE NESE5
CE TEGER DHE 2TV b0 NATBOMRAIZIZEI
THEEERRATE—Y =ML, ZRENEERT-2 20D
2 AL EE T SRR SN Do BE I3 A 4+ 7 % Mg
NP ORASEBBEDO T AN F—%, [HHET RV F — (T4
THIETHEEFERES S5, %< OMBOREFIEH"
R Na "S50—filio 5 F4 > 2T 55 Paenibacillus sp.
TCA20 7 b D% T84 MotA1B1 1& Mg™™ % Ca® %o
Al T v &R FERWICERT S &R S 7z (Imazawa et
al., 2016). 4132 DE— % — O KRN TR
572012, KI#E A S > H+ SREY R & T # 41k MotAB &
MotAIBl ¥ 2 5 28 L7z, BT 215728 2 5,
A4 VEIRETH B EEE A4 2 H MotAlBL TH 51
SEDHLT, FATEEFHEERIH ZRAHLTW5 LR
2 X7z (Onoe et al., 2020). AWFZETIX, KEGHE N THEGE
L72% 2 B FHEAROMEE cryoEM 12 X 2 HURT T
EEHCTHIT L2825, 3.0 + ¥ 7 A bu—25HEED
D O N72 58RO MotAl V) » 7 & MotBl @ 2 R
ONEE MBI BIE SNz MotAl ) ¥ 2 &, KFRPEDS
N7z & ) REEIBBAARE L, 7L %Y 70 eilisg o
BULICED) L7zo SN Cloilil SN/ Fe T AR L ik
T3 LT, BEIZOWTHRE L2wv,
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Structure and engineering of the minimal type
VI CRISPR-Cas13bt3

O Ryoya Nakagawa', Soumya Kannan *?, Satoru. N Takeda',
Atsuhiro Tomita', Hisato Hirano', Tsukasa Kusakizako',
Tomohiro Nishizawa®, Keitaro Yamashita®, Feng Zhang®’,
Hiroshi Nishimasu"®’, Osamu Nureki'

'Dept. of Biol. Sci, The Univ. of Tokyo, “Broad Inst. of MIT and Harvard,
*McGovern Inst. for Brain Res. at MIT, Massachusetts Inst. of Tech.,

“Grad. Sch. of Med. Life Sci,, Yokohama City Univ., "MRC lab. of Mol. Biol.,
°Structural Biol. Div., Res. Cst. for Advanced Sci. & Tech,, The Univ. of Tokyo,
“Inamori Res. Inst. for Sci.

Type VI CRISPR-Cas13 effector enzymes catalyze RNA-guided
RNA cleavage, and are harnessed for various technologies,
such as RNA detection, targeting, and editing. Recent studies
identified Cas13bt3 as a miniature Casl3 protein, which
can be used for targeting and editing for target transcripts
in mammalian cells. However, the action mechanism of the
compact Cas13bt3 remains unknown. Here, we report the
crystal structure of Cas13bt3-guide RNA binary complex and
the cryo-EM structure of Cas13bt3-guide RNA-target RNA
ternary complex. These structures, together with our mutational
experiments, single-molecular analyses and molecular
dynamics simulations, provide novel mechanistic insights
into guide RNA recognition and target RNA cleavage by
Cas13bt3. To improve the utility of Cas13bt3 in RNA targeting
and editing technologies, we rationally engineered enhanced
Cas13bt3 variants and ultracompact RNA base editors.
Furthermore, we developed an accurate, rapid, and robust
ssRNA detection platform, by combining CRISPR-Cas13-
based RNA detection and microchamber-array technologies.
Overall, these studies improve our mechanistic understanding
of the CRISPR-Cas13 enzymes and pave the way for the
development of Cas13-mediated RNA technologies.

Structure and dynamics of Human
Lysophosphatidic Acid Receptor 1
O Hiroaki Akasaka, Tatsuki Tanaka, Fumiya Sano,
Wataru Shihoya, Osamu Nureki
Dept. of Bio. Sci., The Univ. of Tokyo

Lysophosphatidic acid receptor 1 (LPA)) is one of the
six G protein-coupled receptors activated by the bioactive
lipid, lysophosphatidic acid (LPA). LPA, is a drug target
for various diseases, including cancer, inflammation, and
neuropathic pain. Notably, LPA, agonists have potential
therapeutic value for obesity and urinary incontinence.
Here, we report the cryo-electron microscopy structure of
the active human LPA,-G; complex bound to the newly
developed LPA analog ONO-0740556. Our structure
elucidated the details of the agonist binding mode and
receptor activation mechanism mediated by rearrangements
of transmembrane segment 7 and the central hydrophobic
core. A structural comparison of LPA, and other
phylogenetically-related lipid-sensing GPCRs identified
the structural determinants for lipid preference of LPA,.
Moreover, we characterized the structural polymorphisms
at the receptor-G-protein interface, which potentially
reflect the G-protein dissociation process. Taken together,
our study provides insights into the detailed mechanism
of LPA, binding to agonists and paves the way toward the
design of druggable agonists targeting LPA,.

Structural analysis of the hepatitis B virus entry
receptor NTCP

O Jinta Asami', Kanako Kimura-Terakado?,
Yoko Fujita-Fujiharu®*®, Hanako Ishida’, Zhikuan Zhang’',
Yayoi Nomura?, Kehong Liu?, Tomoko Uemura’, Yumi Sato?,
Masatsugu Ono’, Masaki Yamamoto®, Takeshi Noda**?,
Hideki Shigematsu®, David Drew’, So Iwata™,
Toshiyuki Shimizu', Norimichi Nomura?®, Umeharu Ohto'
'Grad. Sch. of Pharm. Sci, The Univ. of Tokyo, ’Grad. Sch. Med,, Kyoto Univ.,
*Inst. Frontier Life and Med. Sci,, Kyoto Univ.,
“Grad. Sch. Biostudies, Kyoto Univ., “CREST, °RIKEN Spring-8 Center,
’Dep. Biochemistry and Biophysics, Stockholm Univ.

Sodium-taurocholate co-transporting polypeptide (NTCP)
is a nine-transmembrane protein expressed on hepatocyte
membrane and functions as an entry receptor for hepatitis B
virus (HBV) as well as a bile acid transporter. HBV attaches to
NTCP on the host cell surface through the preS1 region of the
viral surface membrane protein LHB. We determined the cryo-
electron microscopy (cryo-EM) structure of human NTCP
(apo-state) in complex with its conformation-specific antibody
Fab at a resolution of 3.4 angstrom. NTCP is composed of
core and panel domains conserved among family proteins, and
has a transmembrane tunnel between these domains, through
which the substrate might be transported. In addition, cryo-
EM analysis in the presence of preS1 revealed the additional
densities, possibly due to part of preS1, at the extracellular
opening of the tunnel. Mutations at residues near the putative
preS1-densities such as G158A and S267F were found to
reduce the preS1 binding in the pull-down analysis. These
results suggest that the extracellular region of the tunnel of
NTCP can be used as one of the preS1 binding sites. These
findings provide structural insights into the mechanism of
HBYV recognition by NTCP.
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VKRR 7 L7 —+ P (RNase P) &, ik tRNA © 5 1) —
=B OYE =it 5= FX 2 L7 —¥THb, RNA
A IERERE 2 40 9 ) R A 27 RNase P SR EAEW O 7~
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AR tRNA D Ky F v 7EFNVICL Y, HARP 12 12 &
B OBEET 22 00 kR HWT, — O kNS
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Structure of cyanobacterial photosystem |
complexed with Cytochrome ¢6 and Ferredoxin

O lJiannan Li', Noriyuki Hamaoka', Fumiaki Makino?,
Akihiro Kawamoto', Keiichi Namba>***, Christoph Gerle'”,
Genji Kurisu™®
"Inst. Prot. Res., Osaka Univ., “Grad. Sch. of Front. Biosci.,, Osaka Univ.,

*JEOL YOKOGUCHI Res. Alli. Lab., Osaka Univ., “RIKEN, BDR,
°RIKEN, SPring-8, “OTRI, Osaka Univ.

The light-dependent reactions of oxygenic photosynthesis
start from photon absorption and drive the electron
originating from water to the downstream electron carrier
proteins. Huge protein-pigment complex Photosystem
I (PSI) is one of the most efficient energy converters in
nature, which could execute charge separation using solar
energy funneled by the surrounding antenna pigments. The
activated electron is then delivered to the electron receptor
Ferredoxin (Fd) at the stromal side of thylakoid through
PSI-internal electron transfer chain. The electron-lost
reaction center could then be reduced by obtaining electron
from donor protein Cytochrome (Cyt) c¢ at the lumenal
side of thylakoid, and become ready for the next round of
electron transfer.

For deeper understanding of the redox-dependent
protein-protein interaction around PSI, structures of PSI
together with its electron donors and receptors in higher
resolution are required. In this study, together with the
results of isothermal titration calorimetry measurements
on Fd binding to PSI, we determined the structure of
cyanobacterial PSI from 7. elongatus BP-1 bound with its
electron transfer partners Fd and Cyt ¢4 by single particle
Cryo-EM at an overall resolution of 1.97 angstrom.
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MidZ LTBY., a3 B3 1SR LTy AT 120° T 5 & & HIT,
1 2® ATP % MKZHS 5. 120° MlERIE S 512 80° & 40°
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Substrate Unbinding Mechanism of Candida
rugosa Lipase Explored by Parallel Cascade
Selections Molecular Dynamics and the
Markov State Model
O Darin Flamandita, Akio Kitao

Tokyo Institute of Technology, School of Life Science and Technology

Candida rugosa lipase (CRL) is a significant commercial
enzyme that catalyzes the non-specific hydrolysis of a
wide range of substrate chains. As it is a mixture of several
isoenzymes with distinct catalytic performances, insights
into its binding mechanism are essential for improving
the bioprocesses of desirable products. Thus, a combined
technique of Parallel Cascade Selections Molecular Dynamics
Simulation (PaCS-MD) and the Markov State Model
(MSM) is proposed to explore the dissociation process of
CRL-substrate complex and calculate binding free energy.
AutoDock Vina was used for screening substrate libraries
after conventional Molecular Dynamics (MD) simulation
to build the complex with the solution structure of CRL.
Subsequent substrate parameterization with Gaussian 16 on
b3lyp/6-31G* was in good agreement with experimental
values. Our results revealed that 30 parallel short MD
simulations in PaCS-MD successfully enhanced the
sampling to explore the complex dissociation which cannot
be reached by a typical MD simulation. We built MSM
for the merged PaCS-MD trajectories to generate the free
energy landscapes of the complex. Hence, PaCS-MD/MSM
gave us useful insights into the unbinding mechanism of an
enzyme-substrate complex.

Monomer-Dimer Equilibrium of a Tumor
Suppressor PRELP Driven by the Hydrophobic
Interface Regulates the Multi-Specific Interactions

O Hirofumi Kosuge', Makoto Nakakido?, Satoru Nagatoishi?,
Tetsuya Fukuda®, Yasuhiko Bando*, Shin-ichi Ohnuma’,
Kouhei Tsumoto"**

'Dept. of Chem. Biotech., Sch. of Eng., Univ. of Tokyo,
’Dept. of Bioeng., Sch. of Eng,, Univ. of Tokyo,

flnst. of Med. Sci,, Univ. of Tokyo, ‘Biosys Technologies,
*Inst. of Ophthalmology, Univ. College London

Proline and arginine-rich end leucine-rich repeat protein
(PRELP) is one of the small leucine-rich repeat proteoglycans
(SLRPs) known as a tumor suppressor, although the
molecular mechanism has yet to be fully elucidated. To
investigate the molecular mechanism of PRELP-mediated
tumor suppression, we firstly identified and validated new
interactions of PRELP with multiple proteins including TGF
f1, IGFI-R and p75NTR, using candidate and proteomic
approaches. Furthermore, we verified the influence of
monomer-dimer equilibrium of PRELP on these interactions.
Since the spatial aggregation propensity showed that the
concave surface of PRELP is highly hydrophobic, we
hypothesized that this hydrophobic surface forms the dimer
interface of PRELP. To assess this hypothesis, we substituted
the hydrophobic amino acid residues of PRELP with charged
hydrophilic residues based on the energy calculation using
Rosetta, resulting in the disruption of the rigid dimerization
of PRELP. SPR and ELISA analysis elucidated that the
monomerizing mutation of PRELP enhanced some interactions
we identified, indicating that the hydrophobicity-driven
dimerization of PRELP moderately regulates the biological
functions relying on the multi-specific interactions.

Antigen binding induces structural alterations
in Fab portion of IgG that regulate its interaction
with FcyRllla for immune responses

O Yuki Yamaguchi', Natsumi Wakaizumi', Mine Irisa’,
Takahiro Maruno', Mari Shimada', Koya Shintani’,
Haruka Nishiumi', Rina Yogo™**, Saeko Yanaka®**,
Daisuke Higo®, Tetsuo Torisu’, Koichi Kato>**,

Susumu Uchiyama'?
'Grad. Sch. of Eng., Osaka Univ., “ExCELLS, *IMS,
“Grad. Sch. of Pharm. Sci., Nagoya City Univ., “Thermo Fisher Scientific

Immunoglobulin G (IgG) consists of two antigen binding
fragments (Fab) and one crystallizable fragment (Fc). The
induction of IgG-mediated immune effector functions
requires two interactions: antigen-Fab interaction and Fc-
Fc gamma receptor IIla (FcyRIIla) interaction. So far,
antigen-Fab and Fc-FcyRIlla interactions are considered
as independent processes. Here, we investigate the
thermodynamic and kinetic effects of antigen binding on
IgG-FcyRIlla interactions using bio-layer interferometry.
Moreover, hydrogen/deuterium exchange mass spectrometry
and cross-linking mass spectrometry were conducted to
clarify the structural influence of antigen binding on IgG
and spatial arrangement of FcyRIIla to IgG, respectively.
Combined results revealed that antigen binding leads to
structural alterations in the same segments as the binding
sites for FcyRIIla in Fab that stabilize the IgG-FcyRIIla
interactions via slower dissociation rate. The extent of
the stabilization is dependent on antigen types, proteins
or peptides. These results indicate that antigen binding
regulate the immune effector functions through the structural
alterations in Fab to stabilize the formation of the antigen-
IgG-FcyRlIlla ternary complexes for FcyRIIla activations.
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NDHR
OEHER'. FHHEE'. MBS ' (EFEFE "

FH R

VEK - AL - @IS, ST - CREST. *HA - I - #3E

Magnets (&, & ¥ 37 HHMEAER 2 #1053 272000
BIZFEWMY =V TH Y, MlaEWFIBW LA SR
TVw %, Magnets [ZIE®# A & $ © pMag & HEM 2 D
nMag 225 7% ), HEEZHE T2 AT o TRk e R L,
pMag & nMag O ZNZIICEE S 25 VT HR O E
ZIRAET S, L2 L. pMag & nMag OfEATREIZTIN 720,
BRVEZED 5720121 pMag D ¥ F L) ¥ — b PLET
B, S SN ORISR 5 2 A5 TREYED 5,
COMEEIRY 572 ®. K% Tl pMag £ nMag ® ¥
Yo7 HBMEAEH 25 b L 9 2 ERME. B XU, p/nMag
DHWBRTORELZ N L&) 288 K%, FHEEZ v
THRINCHEFT Lz 720 SROOERFMALSDESLZ
T, HBRARE D L S SICHABALEZIN LSS 5%
HERK ARG Lz WIS, AL AERAO ZBAM O
k2 LT 5720, Magnets ZRKLE RS VNV T 25—
YWih 2l s S THMERE T o 70 TORR, BAER
Magnets & D & i < #A T & %5 Magnets 2 828 % B 5
LI L7 TS DERAKIZ SR, Magnets ¥ X T A
OHREE S HITIHERT 5 M EN5, F/o ABIETI
RO FINICEBEOBRWTEEEA L. Thoo
FMZHAGDELIETHVE Y PREZER L, TD72
O, AW THE L 7z T ARBURIE I R o> 7230 o J5 5w,
Bea e v BRI EAEH OBRALIC S 1L S BRI RE & % 2
bMb,
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EAHERICEISIRRYNEZERAERG
(Cyclobody BiTE) (i35 & 5Eifi
OWMm 35 ', hIR ##57°, Pl &>, XH KB

BEEER

VA - BRIRT - e/ ERBIA B T ST

PBRTTA - BRI - ALAE. UST S &S

R, 2 OR S ZHFICHFICHEAT S
CENWMRETH D, SF ST LEIWIE - STV,
K2 OfgEE T, O VHH » & % % tandem VHH
DM % A ¥ 74 V12 & o TEIRISHER S & 72 BUIRE/ N A
ZHFERMYUA (Cyclobody) % 7E# L#k# L7 (Biochem
Biophys Res Commun., 2020). Z® X 9 IZERIRISHEKE T S
Z & T TR ORI & e M SR T & 5o AW
Tid, ZoOFEEPRL, LY RHALEOE scFv 225 % 5
BiTE % — S AEE P bl % Bk & 2 72 Cyclobody BIiTE @
RESE R AT 5 720 BEABHERPUGIZ & o TEMOBLIRIL S %
# 3 L 72 (SICLOPPS it ; Split Intein Circular Ligation
Of Peptides and Proteins), ## % L 7z Cyclobody Ex3 i&.
BiTE # Ex3 & MfEDOMLZEMEZ R L7z, S 512, Mg
BEEERBZ T o728 25, Mi%k L7 Cyclobody Ex3 i
BiTE %! Ex3 & AT, & KT EGFR Byt 12
st U CHEBR M S T 2 /R L7z & 0 AR B ORI 5 0
BROSN0E, AN, SEEMIL L OBUR & ORI &
WKWBWTEDELARME RoZz7zohd Lk v, BES
SICYHRELZEDTEY ., AbETHET 5,

S04-06

RESONHEEREZHFTISI I /N 7EDE
HEFDTA=NT 1 VIEBHRU Y Y AOAVKE
DRI

HEEt ' OtME Tk B0 s

"SI - %R - MRt R —. TERIK - AHET

[ 2 OB IZOT I 7 BREHNIC X ) —3%m
ICHREENS | L) Anfinsen D K7 <L 0F ¥ vxa -
RIREW S V2 - 73I0aAf K- s 0% A%
B-BUED Y VX BRFIIB VT H, WE LR IEARD
RETTH B, HTAIIIO N7 ITHE T 0l Y o7 AR
WEED) DY VNI EOBREERITV, EOTF—VT 4 ¥
FEER Y ¥ RO AREEIC O WTIEN 2T o Toe D5
D720 A I EMERLS 5~ 232 (Overlapping Fusion
Protein, OFP) & \» 9 F i % fl%E L7zo OFP IZB W TIds
LG AREE LB E RO QMDY VR BEAHE VO K —
MEHIE TG INS, ZOEHBEBITIZFNENORETE
BAZLE R TH Y. COFIBEHERH DY ¥ 237 EONAR
WA SN2 8E3, ) —Hoy v o7 B Tidtk
BN TZ + —VT 4 Y THBARWREE B, 2D, ThETh
DY VIRTEDT =V v T HERB L Rk E T
BTN REEDNT v AZEY OFPDO 7+ — V54 v 7
BENINEEIND b0 DIOMEOZD, HElksy V87 H
THbH I ERRBEDFF MO MY (B EEPHLmE
% &) EBIEEEIZ OFPER D72 b Dt 7 » 8 7 B & ®E L
720 % LT GFP & DHFR % H T OFP 2892 B 12/ i ] fig
ThbILrMRINsz, 30=—FHlikz H\w7z OFP @
HERAKDGH, WY e W7+ — V7 v 7
DIFNE, ROy OMEIZE D 75— VF 0t v TEHOLE
b7 &% 5 LA RIS O WTHEEZITI .

HERBY—PMEFNEBHEICES7IONNEZEN
EVEFAI7FEY T BRI TFOESTHETM
O=HEME". REPHE'. HEFE . £H K.

HEE

YRR - BRIBT - NA AL C MIRUBIIERIKRS - AR,
ERAR - RREERMRL USTEE ST

TNINA < —REAREREICHEE5 357 304 Mgk
HEDBRERT L v — MIE A 2>, Thioflavin-T
(ThT) X7 304 Foit7a—72 LRSS, %
7o 3F 5 03E%E L7z ThT B & & R0 tEe ALt 7 v
WA —ROBHFFE L LTIl #EO N Tnwb, —FTZ
NOENRT7 I A FEFRNIHEAT 2B0MMEG T 20 =
ZLFEWEI N TR, Zhid, 7394 RERETARY
—D 7O LS EDERDO—D2TH b, FxlEIh
FTT7TIOARNDOL ¥ — MEEEZERREAE PR L 72
E 7 V45T PSAM (Peptide Self-Assembly Mimic) % 1 #
LEFMfi LT & 720 JBATRF2E12B VT, PSAM (Z&BGE A L
ThT & OFFEERICHOCHEE AR 2 B R 2 HE Lze AWF
RTITHEEOME, WRME L 7 I BEEYI O B4R % H & A
WCTHZEZHIEL, fYy— M LICEHBOEREBALE
BARZER L, Mz To720 T72. ThT B %o NH%E
ALl DR AP & PSAM Z JHWCEHicE 52 & %
R L., HAEPEERE B Lz, B, tE btz
IZ2WT PSAM # W72l 2 D TB O BTt 3 %,

$04-07

EOEEERGICE D -ERRERFOBE &b
OEB 2R HZHEM'. ZXF A FFEIE’.

HEE =

VW - BIET - N AL, T ERATA - BT

PRERAA - BRL. UST X &EMIF

THEB OB B PR L RS T & B THEAFRMEUAD
MDD SN TWDH, Pifkid 2 AR E 2 ADEHAY
FRICHE I NTVL 20, Z2h5EY B ZEERMER
RITTSE N & EHH - BB IE LK M A DD D LERD 5,
SO, ITNFE TR A PR AHEM PSS TE 1,
L2l INEDOWEFMIFRIRE IR - 2ERRP N
A VR EFEO T OANREALT B EOMEN D 5720 R
IRICH % Ff o 7o ZHGERMPUA O BRI & LT Bt &
BRSO 7R s S 7z (Han et al., Sci.
Rep., 2017)c Zhid—7 @ Fab & 5% Y OFAL % 5 4 12558
AVTAVEEIEE UCERL, BRAEIGERSES D
DTHbo WAIHFRLTWB 720, SO o ME%
MM CTE %, AERTIIZONELIIRL, 2 5% Fab &
Fc #8252 IC/ER L CHB &, one-pot CHlAExFEBT 5
EEWET 5, ZOREEZHCTHER L7, §i HER2 Fitk&
Pt CD3 $LfkH 5 72 5 ZBAFREBUA OB G e B & Ol
TG EFEEICOWTIAE, WEEEDTBY., ZNO DM
IZOWTHHET %,
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Typical metal-induced assembly of an artificial
protein nanocage TIP60 and its applications for
cargo encapsulations

O Naoya Ohara', Norifumi Kawakami?, Ryoichi Arai’,
Naruhiko Adachi®, Toshio Moriya*, Masato Kawasaki’,
Toshiya Senda*, Kenji Miyamoto®
'Grad. Sch. of Sci. & Tech., Keio Univ,, *Faculty of Sci. & Tech., Keio Univ,,

*Faculty of Textile Sci. & Tech,, Shinshu Univ,,
“Inst. of Materials Struc. Sci., KEK

Protein nanocages have become popular materials to
develop a drug molecule carrier owing to their structural
homogeneity, biocompatibility, and large inner space.
However, the process for encapsulation of drug molecules,
in general, requires denaturation and refolding process of
the protein nanocage, drastically decreasing the yield.

To overcome this problem, we have designed a protein
nanocage that reversibly associates and dissociates without
denaturation based on our developed protein nanocage,
TIP60. Although original TIP60 is isolated as a 60-mer and
could not dissociate without denaturation, we found that a
mutant, K67E, can be isolated as a dimer and formed 60-
mer only in the presence of Ca, Sr, and Ba ions. The 60-mer
structure was decomposed to dimer by adding EDTA. Cryo-
EM analysis showed the potential map corresponding to the
Ba ions at the subunit interface around the K67E, suggesting
that the Ba ions stabilized the subunits interactions.

Furthermore, we performed encapsulation experiments
of single-stranded DNA molecules based on the metal-
induced assembly system. As a result, the DNA molecule
was incorporated in the inner space, although two
additional mutations were necessary for facilitating
protein-DNA interactions.

=RE PEG SEEHEERNSD LC-MS I2XD7
X ) BRERSIARHR
OXB#ak . ML KB NGFFHT 2 WEE.
hE BEH3, NIEA > #LRE L B R
BIE” NEER

"JEERART - BB P EACABR - SR, Atk - KERE,
CEACKRR - B CALBKX B - BB TO7F IV AV A

HAEOERBE R G/ ONE MS) 2H Wb Z LT, B
F—FN—=2ZX 5% \\de novo ¥ —4 V ARITIZE B %~
N A OBRHIHENT, FRBGEHFRTSREE 2o TE 72, L
L. EARSELRERON 2T 720121%, ARRE oK
FEAT S RIS A DR 7 T2 T 5 2 L M TH b,
AL T, DR TH B 72D IR MRS 5 2 &
BTERWIEMP S L2 RKSY V0 ETHHL T F o~
IZ2oWT, KSR TR M EHVWTMS T7 3/
BEHIANT T 5 2 L 2lAize L2 F 13 30% KR) 5L
v 1) a—)b 4000 (PEG4000) % & teit S b &t Tt fib L
TWwh, TO72H, B L OREL N Ty ZICIEEERE
Pokix T REHFO PEG G ENS, 2hHd PEG I
LC-MS @ C18 ikl H 5 LWL L, 57 B ARF R T A
ADFR%5HPEGH A T 2 bEHEh, i THh s MS
ICRWENRET B T2 MS TIEE RS 2 EENIC
MS/MS f##§ % 7212, PEG [ZH~YKIEED HIgR7F 1
IHE X S MS/MSHllZ SN, L7zdY> T, PEG &
AR TRV 7 F » ORFIFNI B ITd, &I T,
AFEFRTIE, 2S5 PEG Z2RELEHRICLZF DA
T AREFALE L, 7 I BEVRITOREICOWT
%{l\j_éo

S$04-09

KEEICH T EFREERES N THORBROEFER
OXIFER . A Eth > MBE B (s,

HEEF AEE . BHO M. IS - HE BT

D FEEks R T, CHEIAASET mIAMEEMEL > 24—,
PFEEA R I Y. RIEA - BT s

As (HE®) 1 ZfEbutk 2 T <ARMZ S BeH- 7250
FTHY, EHLL50UED, ¥ HEDY A7 4~ (-SH)
L AS ORI ERIT Y NI HBEN-NEEZD
NTWwa, TOAsIZXBEEIE, T2 folding WFTH T
HLEZOENTE, LIADN Wik, UIEEDOWIZEL .
ASIIIEIA L 728 37 HICBDIEH L TWwWA Z L ZRIBT 5
MEMEONIe YATA VEBEEATANLY VN0 Y
D AsENLTY YN Mo FREELXSI SR I L,
BEZ 24 v F L TWB I EATRBENT, 2 TRIFET
3. BHRRTH, 20X 7% AsICX BEEDEEZA L v F
EHFELTVEY URIEDBHFAET L EEZ,. o &l
MICHRETHZ L ZHWE Lz EFVAEMTDH 5 KGR %
AWT, bEBEOB L] ppm &ETHELLKERO
I 2 a O Bl Ly 440 & A vadEm 45012k L ¢ LC-MS
FENT 24T > 720 AN & 0 REEW 2B RN
WMLCTwa s v lx e REESY V7 HE LTT4M
WM L7z Z20%, ¥ 87 HEMEEHZzTHILTE 5
string AT 2 A L. MIEMEH 2% 87 Bx b L <.
BT HWRYEOH 5 5 ¥ 8 7 B & B glgB. mprA.
ppiC. ybeL. yciO. yggL @ 6 DIZ#» 72, T b IxbEfE,
i, T LC7 3 MRV THEUT 5 Hidhro7ze L L,
VATA v ER2MULFEOL WS IR AH ), TIN5 TR
TA VA EOREITHE L TR EEZ BN,

PATA VBRI VNIRERVEYRATA /T
A UNCEDERRERBERS v F AT LOEIR
own . A& (FME) ¥

FHEAY - T - HAGRER

LEERIVRATA v OFF—NIEE OFESBEAME®RL, ¥
U RBEICEL ZEPMS TV S, HFFEE T,
VATFA UV EREHAT AT T Lty — IS LuxR 25,
LH#EEIFECEENICEREZVICOED ST, bR THE
AL v FT5HI LR L. ENid, LixROTY A7 A1~
MEHRICEVEBELLEZEDEKNTH -7 2F D, VAT
A VBBNBEEALY VRV ETHREZP RIS TA
L 9FTHIENTELRTTHD, FITERNETIZ, ¥
AT A VIEERY VX7 B TH HEGIHIKN T Betl & W
T VATA Y RBATHI LT, eETBetl DMRER AL v
FUHETH A DikA7ze T3, Betl O A7 A VAT %
LT 572012, Betl O FEEICHEDNT, BANEL S
AN HRE Lze & L CHAEIRET 2 MAGbE T, 526
MOV AT A VEERS ) — X2 L7, SRSHDEHR
KOCFICL DAL v F &N DD 720, Betl Oz
A TRICL R =7 —#ZTE2RE L7 A3 Nl
WHRBT I AI FERBREISEAL, L KiEEO & 10ppm
2B S LR—7 —fEZETORBUE IR, ZORE. VA
FA4 VR 1FEEATLZFT, ZEFEToOERAILFEITL
HKLTo EHICVATA VOMBIZIIB LT EILEN EH L
2% RS D EA L. SR oERKRIC BT,
Fesg o 3 WMo EEARIMER M 2o 32 5L v R
Ay FHREERL. S50, KRROBREICEREAS v F L L
TOWIEZ NS5 ENTE,
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HSbody, a heat sterilizable antibody-mimetic
- DNZAFRE PTRE & TR FIR IS F D EIE -
Ok DA, &% X, B #E—

RIFK - IR

AR, PURRPUREA TS BE 3k - R TR S L C
Wb, EHE - BESTCREELLEEMEIRD SNL 720,
ZOMBEIZBVT, MR EEHO%Z. 77 L HES
WS X ARSI N TWS, —H T ThHDLRE
JTUEMNERERRHBREZRELEN 0 E W) EN D
5o TOMEITH L TMBERE LI OB ADMENTH S
WS HER DPURRL PR 3 T 1L B F CANTT 38 1 2 22 PRIk
L bz, TOFEBIIHEL V. 2 TRIFZETIE. Hil
TCEVEIRREE 2 575, WiRICE T EHORRBENERES
Cold Shock Protein (CSP) 2% H L. CSP #®Ei& L350
BB T ALBR T B 20 PUREAI - 7 D A A % 3 720 ARBESE TR,
EIFEGE T. maritima H3& CSP # €7 )VI2, £ O ERmO
V—THET I VBESRAL L ERAS 4 75 # AL
2o TDSGATI)DONNE, 77—V F 4 AT VLA LR
FKRETFTA ATV BENZRT, 6 BEOIEST-Z1
FIUHEA T HERRZ RS Lz Ao N8R LT,
AL - RS T 2 TR RE & Wk & T L 720 #
OFEFR, Y7V nM F — ¥ —OEBME s o R R ICENR
T RARE BRER Lo S 512, iR I F RIS RS
b TG LGRS E HICAETA I E LR L. UL
25, CSP 252 & T, MBI RLIL T 245 5 Puik
BiflisrF (HSbody) OIS EETH 5 2 LANLGES N7z,
A5EFTlL, HSbody ORI 77 & ONTHEGE - W PEfEHT
FEZ & THIET 5,

AHABRRNF T —€ Bri BHELHEIBORRT

ORF FE7E . R AU >, #0EH 82, shiB M0 . U1 BSSE 2,
WEIE " B . R R
VeAB - A, ARl - FL T AEKRR - St

DA BRALZEDO AR ERO—MTH D,
SEMH 90,000 AR S NLKETH 5, A F 0
¥ v ¥ —+¥TH 5 Breast tumor kinase (Brk) &, Z#%
FLE DAL B VT 86 % OEI G THEFEH IR b
TWb—HT, EFRZMBETIEIREIALZVZE2HATA
BROBEWN G F L LTOWRBESHFH S Twb, ALTA
FHE CmBE I L7z Brk 1Z JAK/STAT ¥ 7P MnER L L
DIEFE R Y 7 FVMEZEE T, ML D 2 5 HF
@ STAT3. STATS % MRPIZ) VL35 2 & T APA
MO R FEMI AT SR TEFTANHEI NS, EHIT,
Brk o3 D—>2 & LCHAERE SN T I T —5 287
B @ Signal-transducing adaptor protein-2 (STAP-2) ix. H
B3 Y BALREZ R A Brk ) Y EILEE R JUHET S A%
BEARE SN TEY, CThe 22008 VX7 B AN
DEH LRI ET SR T ERBRIN TV S,

Z TR TlE, Brk & STAP-2 237LA8 AMINE O S 1
MEGIERITAAZALEGFLNXVTHLMIIT LI L
EWIZEEHM & L7z RHEFETIE, STAP- A X % Brk @
) ERALRETCAE O I BUN K OV m AL O 72 80 O AL B g
T OFERE WH Y 3 HofakEmiz BiR L 725
FHAM AN ORR 2N 5,

ERERRLSVHEBILFRIRZBEHOERMH
FHORR CMHIRE
OXMEE . |BAFN . WE S . IOR’. HEFH
WK R BEAEX'
ERETAY BT AL, P TAT—HRSH. Duke k% - E

HFLEOME 2%k (Odorant receptors, LLF ORs) & G
Ry IR HERICE T A THREE®SY Y7 ETH
D, BULICBUI 2H WG FIREORE & % b, FiSSERIL
4% (Volatile Sulfur Compound: VSC) TH 2% XA F IV A V7
75 v (MM) RBifbkFE (H2S) 134 e B AW IciiE S
NTWw5, VSC OERIIMEMMEIMK L, I oERY
WM OIS RO LN TS, ZNFEFTVSCIIRET S
ORs lZME SN TV hdhois £ T LUWIEETHIL
7z Vapor stimulation assay %12 & . HiR5UESFTH %
MM, H2S 2843 % ¢ b OR OfEEEFRZ 1TV, Biiov
F OR DFIEIZHET L7z S 51, 100 FELL EOFE A
% OR & VSCIeEWHER 2 7128 2 A, & x5
SERE B L7z, WHIEH 2R LB RHTIE, s
AT OIREIIHI OZALR, 572 O H e Hk O I E PN 23
o, EEOMERNENEZ 5Nz, ORIBEHIHZ R L
EHER I —IZEENDE TV TIUNANVE T E ~ (FM)
b, —HWca—e—3VSCThor=v=r %
Wl 288D 2EEINE, 2T = V=7 BOKENTH
BTUNANVHTE Y (AM) I6ET 5L P OR Z4EHE L,
FMIZ X B0 EMEH 2 BEE L 720 20855, FM 12 OR
OAMIBEDBHELZ FM O F A=V EEET LI LN 5,
VSC % OR @ SH 354 &4 A4 MK L FM 2354 1Sk
G5 LTIREHHRIIEE L EEZ SN,

REMHEINES /N 8 HLA-G2 DHRZBHOEE
B (R
Ol #ht. BABET. #ifh B%

JEA - %

bt b EmERPLE (HLA) -G i3y HLA 7 5 2 1 45
FTThY, BROATIA Y v TTA VT +—2EHT b,
FOHD—>2THAHHLA-G2 FEH a2 FAAL Y ZXRIEL,
AR AR RAKRERRT 5, HLA-G 1E. I
AR BN AE 1 T8 Uy AT AR O B 1~ [ S S 4 0 Bl g
BERERBICEG T EDHMONT VDL, FELRTAY
7 4 — A4 TdHAHHLA-Gl &, FIERICIE < 3833 2 H Al
SR LILRB1 B O° LILRB2 IC#&3 5 720, [k #i 22 [0
BREkne 2 B3 5. —7F5. HLA-G2 \&Hu5 RN FIC 58
3% LILRB2 I® &, HLA-G1 & 0 & & WBHIETHRIA L.
REERAELFLET S, INF TIHIBH%EE T2 HLA-G2
ORIFEIGHEHIEL, HROBCRIERBT T VY AICB
B GERIRRI R A S LT & 72, 5. LILRB2 DAt
D HLA-G2 ZHKICHE H L2 I3 #ATHE S $, v ME
HRANTO HLA-G2 {EH R & 22 ) ) B ZHEAKRO R E LT
HBo AWFFETIZ. HiE HLA-G2 SRR L 204
BEoFMiZ B E Lze 2 $ TIC HLA-Gl 25k L
THE SN TE/ZLILRB2 Ut o8B EIcEH L, Rili7
5 X E 4RI X 5T HLA-G2 & DM B 2 WEt L7z,
AR TIE. HLA-G2 124§ 2 FiMl i fli 2 2k & B2 %
& LILRB2 & O #7270 TRk 1c o W TRk L 72w
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X ## 19 FEHAIC K S SARS-CoV-2 AN Y BHE
PIERES) & R HEDHR]
Otk A, #i#igts . BIO s>, =/ A3A %

ek iR 2

VRK- W MER. CERET BAOIL. C SIEEARERR Y & —

SARS-CoV-2 "4 WV ADI)S U FI v 272kt RoR
A, BBICERLZEELZEZTwh, BEELD «
(B.1.1.7). B(B.1.351) y (P.1). 6 (B.1.617). o (B.1.1.159)
T EOEFRDFEE L, BRI RSE TSI SITIERBD.,
YL R ) = AN OFM R EHDZRZN T D, RUFFE T,
15 FEHED —>TH 5 XM 1 4518 (Diffracted
X-ray Tracking; DXT) # Hl\»C. a(B.1.1.7). ¢ (B.1.617)
WCEBROWY Y PV MA T 3HO 3BEA L 7 EAY
DOHTEREEFHIL, ZRAT L gl & TBiRe
#5720 DXT & 20~60nm D4 F / #5 i & & g
WL, To&F /AR XM B L CAE Uz mPr g x 1
DETHET AT LT, HRAEONTER 2 5T 5 FikT
Hbo WL 6 i1 (ERVTE ) & ) Ha (EEETE ) o 2
DOINT A —F —Tililis 5. WElE SPring-8 BL4OXU T
10-100 u s/f W 5 GE TIT o 720 B> T, FEHKIC
[ L7z A8 7 \EABIWCH LT, Z0%HKTH S ACE2
124 F 7 R 2 Uy MU REE L2 A8 7 BRIV SR
G337, WEORHRIE, 3EAOIFRIMCIEE 2 x JIC
HHT 2L OMOEHIAZEDL VLD ELNKEL BT
LR E Tz,

KIEE7 1) FOHBE - 2 FIMLICRIETHE
") EORE
OfHEI7. R MX. 0O HhE

BIEA - BT - Ry

ERNIZBWT, Fe2+ MBItk HL N T4 LTl
FaXs I hnvaedgl, MGgELTISRIT. 20k,
RN O RE 2803 24 BAROHBEAE 7 =) 5~ (Ftn)
12X o TFe2+ %5 Fe3+ IC b X, BEA 8 nm & Ftn A
BElCABEoHa T & LTI S N5, Fin NIEICEK S
LT ORE LT, Ny T 7THEKO Fnid, HFLEH
Ko Ftn 12, gka 7o) Y BREARSEHNI DS
MHNTWD, Lo, EHKY VEED Ftin OSEERIL - $ka 7
TR (327 0AL) IR TR B I L Cni v,
ARWFFETIX, ) VBB T, JEAETE T T, Stopped-flow %
&% ., Bscherichia coli ik 7 =V > (EcFtnA) &
WEBIRT >~ E=7 AFBEH A E#EEE L. 310 - 370 - 650
nm OYOLEE % T, SkBAL - I & 7 VLG O 842 % Bl
WL WAE. Fe3+ OEKICH KT 5 310 nm O WSEEE
ZAb, RIS EMARD IR T % 370 nm - 650nm OWSE
FEZEALD TR S N7z Bk 1 0T H 7210 96 L Lo gk
ERIMUL7E4. EcFinA 7 20 ¥ 3 ¥ —BiFtEH 4 M
XYl XN sk Fin WEEICIER S iz8ka 7 oKE T
L DAL O 2 FHO IS FAET 5 2 L MR I N7z,
WA ) CRAEAET & IREE IS BT A WOBE 2L & g L 7-
LA MR VRIS X o THIL - 3 & T AL AT
L7zZ EAVRIEE N7z,

a7 nAChR twists in the opposite direction to its
activated state in the presence of ivermectin
O Yue Yang', Tatsuya Arai'?, Hiroshi Sekiguchi’,

Kazuhiro Mio?, Tai Kubo*, Yuji C. Sasaki'?

'Adv. Mater. Sci,, GSFS,, The Univ. of Tokyo, *AIST-UTokyo OIL, *JASRI,
“GlyTech Inc.

The alpha 7 nicotinic acetylcholine receptor (a7-nAChR)
is composed of five a7 subunits, arranged symmetrically
around a central pore. a7-nAChR is localized in the central
nervous system and the immune cells, and could be the
target for treating Alzheimer diseases and Schizophrenia.
Acetylcholine (ACh) is a ligand to open the channel,
whereas prolonged application results in a decrease of the
response, desensitization. Ivermectin (IVM) was reported
as one of the positive allosteric modulators, by binding
of IVM to the channel enhance the ACh-evoked alpha 7
currents. The molecular dynamics of the ligand-bound
state of a7-nAChR have not been exhaustively studied. We
performed diffracted X-ray tracking method in Spring-8
BL40XU beamline to monitor the twisting motion of a
7-nAChR with ACh or IVM with a time-resolution of
100 us. The X-ray diffraction spots from gold nanocrystals
labeled with a7-nAChR were recorded by an X-ray image
intensifier and a CMOS camera. The results showed that
a7-nAChR twisted in counterclockwise order with the
channel opening in the presence of ACh and twisted
in clockwise order without the channel opening in the
presence of [VM.
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AP HNEBICE T SR BEEIMK S FFEE R IR

EHORFEICET 7= 1%E6E

OFIL#hisl ', i R ' AP HE ' HARZ .
HEEN . EZABT. B ELS NERS'
REHRAASR - T, T HEEEA - K PRSI - R4

WAE, TN A Z Wz~ 4 7 aiifh s &5 < Bl
BEHREATH Ho Water-in-oil droplet (WODL) 1 Fifififi ¥
HICELNIMNLHWE (Fay 7Ly M) ThhH, £
Uy MRS EIY v PVOIEEINEEFRY Ly b
RCHBEREZHWEEET v 2IT) LN TEL, &
LIZ%A 7 ik T Ng A LMAGDbE L2 LT, BERE
LRERIGEO B RDHEETRETH Do L LIS, vk
e W & WS Y P e, Sk BRI S, AT 2 AE D
FHEARON TS, PIZIE RTF 57— Ltk E i35
B2 v 575 7-amino-4-methylcoumarine (AMC) (87K
PEEAYE <. WODL o4t~ 352 & 225, WODL %
7RG TEO MM T & 22\,

AR TIE AMC D A F VR E2 PO ERERICT L2 &
TYWE OB %28 L WODL IS THHES 2 & ZREEL
720 MGEL 72 AMC MWW E o ¢, 7-Aminocoumarin-4-
acetic acid (ACA) (& WODL 12 7 H o[, ¥ & iz,
F7o, BUBEE LTYRTFVNRTF¥—+ (DPP) #
BRL, ACAILYXTF FeMNMLYy_TF IV ACA
HRHEDPPZ Fuy 7Ly MRCTHERRL SR, B
FROS & 0 HEHRENS R Lz Shs ofHiE. WODL
O TR T RE 2 BESE T & RIRICIER 3 2 HOURE o %S
D% h %,
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Structural and functional characterization of
DNA/RNA methyltransferase specificity
O Yoshiki Ochiai, Paola Laurino

oIST

M.EcoGII is the only known bacterial methyltransferase
that catalyze non-site-specific N6-adenine methylation on
both DNA and RNA. However, the evolutionary origin
of this unusual promiscuity is still unknown. Here, we
performed ancestral sequence reconstruction to investigate
the evolutionary origin of sequence specificity in
M.EcoGII. Five ancestors of M.EcoGII were selected from
a maximum-likelihood phylogeny for ancestral sequence
reconstruction. These ancestral enzymes were expressed
in E. coli, purified and characterized. In vitro methylation
assays showed that all ancestors had a higher activity for
RNA than M.EcoGII, with Anc284 showing a significant
increase in selectivity for RNA. Multiple sequence
alignment indicated the amino acid residues in charge of
substrate specificity. Structural models of the ancestral
proteins showed that these enzymes share high similarity
(RMSD = 1.940). The results in this study will contribute to
the understanding of the molecular mechanism of selective
activity between RNA or DNA methyltransferases. In
addition, the RNA selective M.EcoGII ancestor would
be applicable to the epigenetic tools for changing RNA
methylation states.

Elucidation of the Mechanism by Which sHSP
IbpA Regulates Its Own Expression at the
Translational Level

O Yajie CHENG', Tsukumi Miwa?, Hideki Taguchi'?

'Dept. of Life Science and Tech,, Tokyo Tech,
*Cell Biology Center, Inst. of Innovative Research, Tokyo Tech

Inclusion body-associated proteins (Ibps) are a type of
small heat shock proteins (sHSPs) that sense misfolded
and aggregating proteins. Ibps co-aggregate with them
and recruit other molecular chaperones to process the
aggregates for refolding. In Escherichia coli, it has been
found that oligomeric IbpA self-represses the ibpA
translation and mediates its own mRNA degradation,
but the detailed mechanism is unclear.In this project, we
found that IbpA Arginine (R) 93 has an irreplaceable
significance for self-regulation activity. R93 is a highly
conserved in bacteria IbpA and its mutants in E. coli lost
the inhibitory effects of IbpA on its expression levels. In a
reconstituted cell-free translation system, PURE, purified
E. coli IbpA R93A also had no inhibitory effect on the
reporter translation processes. Additionally, the role of R93
on chaperone activity was investigated and we found that
IbpA R93 cannot form co-aggregates with protein substrate
MDH upon heat shock. Compared with wild-type IbpA,
IbpA R93A has a weaker oligomerization ability, which
might be the key to R93 functions.Overall, R93 is essential
for IbpA activities. We expect to find out the detailed role
of IbpA R93, and further explore the mechanisms of IbpA
self-regulation.

Physicochemical analysis of receptor recognition
mechanism of anti-OX40 agonist antibodies
O Kan Ujiie', Aki Tanabe?, Satoru Nagatoishi®,

Kouhei Tsumoto'**

'Dept. of Bioeng. Sch. Eng., The Univ. of Tokyo, *AIDS Res. Center, NIID,

*Inst. Med. Sci,, The Univ. of Tokyo,
“Dept. of Chem. Biotech,, Sch. Eng., The Univ. of Tokyo

Agonist drugs targeting the T cell activator OX40
(TNFRSF4), which belongs to the TNF receptor superfamily,
are expected to be applied to cancer immunotherapy.
However, the molecular mechanism of its signal transduction
control has not yet been clarified.

In this study, we aimed to clarify important
physicochemical parameters in the molecular recognition
and control mechanism of five anti-OX40 agonist
antibodies in clinical trials.

Kinetic intermolecular interaction analysis using surface
plasmon resonance (SPR) revealed that the dissociation
rate constant (k) of OX40 binding differs among
antibodies. Furthermore, it was suggested that the binding
rate constant (k,,) is rather important for the binding
activity to OX40-expressing cells using the flow cytometry.
In addition, binding analysis using domain-deficient
mutants of OX40 revealed that antibody epitopes were
classified into two types and the differences are related to
their kinetic properties.

In this presentation, we plan to perform detailed epitope
mapping and quantitative evaluation of T cell activation,
and to consider the relationship between the molecular
control mechanism and physicochemical interaction
parameters.

Vo BB THOEERIC LS 70 b VEEBNS T2
OfEH &K '« F/IF—°. hfEBF > hEF 3. #UH"
VREEA - ERBISH. CIA - BEA. CRA - BEBHLY K—

V-ATPase i3 W EMED V, #55 E BENAENED V, 555575 7
%o Vi i& ATP BREIE D s> FE— 5 —Th D, ViV,
LofmESINEEEICE Y Fa b 2%ET b,

Vo #ricBnw<, e b videringt ahr 7=y O
JEEMEIAY 7 ZOFRIEIZH B 2 DODN—TF ¥ R &l
LTHAD L, cringd Glukk s athr72=v b D Arg
AL W O ALK & € OYIWiA c-ring @ Mz IZ X 0 EHe iy
IZEID, T b rAERINGEEZLNTWS (two
channel model).

L2 L. Vi OEaHiEHmaftE L Cnbzo, 7
ok YBEHOEFEIRIZASHTIE RV, $o, BERES
NTW5 V5ol BEEAMEE L Tw 5 IRETOM
EWTH DD, FEEIZTT b BBE L TSRO &K
MLENTVE2EAETH S,

Z-[al, ATP 4748 F T Ializ vh o> i #4513 V-ATPase O ##%
WEMNT A2 LT, 70 b vEkd o AR RS O %
H48 L 720 Titan Krios /K3 TH#iiZ L 72 V-ATPase o & S [
Gh 5. V-ATPase OHFL F-ZHlIH L. Vo Sz 4T
72T Vo B0 DR a e OS2 15720 7 7 A5FI
LD BEHOMEZIRTN, HTBOL VT I AL LELNT:
BE< Y FIZH LTETY ¥ 7270, ViR €5
Va7 ko V) T, cring/Glu & a/Arg B o
WAGAIEH S T 7zps, 4 lfs 5 7zfdE Cld, Mol
IR SN TV ol COMERZFELIBIT T L
. two channel model T# z &5 & @ [ RME & 1A Y
FTLDONEERT D,
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E b 1gG-Fc FRMICEST ST/ 7O0—F Itk
37-9E DR F R DAZRA
O '. T X% MEEHR’. AHEX .
EAE—
"B - AL, CEIEKE

WA B b 1gG 2 FIH L 72 Bk RS S O WFFE B FE 2318% Al
T Ty, ERREPOPUKEE S OB IZB W T,
pre b IgG-Fe itk E WA 2 7 7 v L RS E
TWh, 2, T ATy N TR A=A FNVEED
FREHKIgG & I REMAEZRE vl b IgG-Fc fF 2
PRI, FERRR CTOPURESE SO i B 2 W 3 5 BRI
HFHTH 5o Wi, Fxlxt b IgG-Fe AT 2~
AE ) 70 —F VPR 37-9E 28 37 L7ze T oPRIZO W
T ELISA #:02 X Y b b IgG-Fe #R5: % Mgt L 728 8.
37-9E ikt b IgG 4R RN T, Mo THRAEO R =2
AN IEG I REM G E RS BN LG olz, €2 T
Fr1Z, ZO379E X ¥ 7F v —Pulke LTHWw, Fx2d8
B L7zhlodie b IgG-Fe ¥tk 2-1B e itbifk & L7z
Y KA v F ELISA R%ZMET L7z TL T, TORIZENDY
WVILFHEAFE T b [gGl-Fe 24 Rickt - g2 T& 52
L ERMER L 720 RICFR 41X 37-9E & v b IgGl-Fc o &1k
O X AE SREREFRIT 2 ATV, 3.38 A EHE CORERE JLE LK
L7z fbn7eficid, 37-9E ik b 1gGl-Fc o CH2
FAAL UL TBY, FcoHEKRIZZELENL—5TF
DAL TV, o A4 VI —T2—Alle b Eh=
7 4N IgGl-Fc M TRRDEIEDIIFAEL T2 Eh b,
NI OMERED—DODFHHTH D Z bbb o7z,
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ATP & HiE¥% FoF1 0 ATP RSy EERICH (T B 1L
2 WFEHEBHBOSTES
Orh% sisst ', B F— "2, hifgEF°. #lUE'

UREBEEEAE AR - AGRIEHER. T ARASBEAM.

PR RAS RS EETEME > 2 —

FoF1 &, WiEM T ATP OA R - K5 % 5 % Fl
ok, 7a b YERETHKY ) ¥ 7 % g SR 5 ER
D Fo ¥ S E b, Fo ifrTcao7a b v oBE)
& F1 543 To ATP AAS Hi 2 & 2 Wizl oo ml#iz s X 1
L%+ 5, FF X2 ATP OBIK#EIE. ATP &4, ATP
ok s, ) Y EEHRH. ADP O 45082520,
FNZENOBEE T 7 2= v b 2SHEREZAL L Iz % ol
X5, —5FBLICEY., ATP#4%. ADP ol %
P 80° [HlHE L Z DM S N7z ATP @) Y IEASH S 4,
40° HET 2 Z EDRENT WS, LA L, 2RENDFIS
AR L2 ERRE S ST LN TEB 5T, T
OIS BIETED L H IS 7 2= v b A2HEEZAL L Nz
O REEDSESL O RFIOMETH 5,

REFETIX, 7 T4 FBT-BEMEIC X 2 BR 7T 2 v
Ty ZNENO SRR HHIS LzE 2 g Ly K5 i
BB A 7 VKIS L7z 2 L2 O 22352 2 HIY
& L7z KATP, & ATP IBESRMTIZX 2 =20 s 4
W& o TREERENT 21T 5 720 F 300126 0% 24 C 7o RS AT
AT T EICE D, RO KB BRICHIE L EE R 3 A
THRETHIENTEZ, S50, 7T AT X B0 %
HeD B Z LTy Friz e nlgin B 2 Fpo th AR E 23S 5 7z,
JBoNTMEED S F 35 TOALFE— 1B 12 onw T
T Ao

SSX1 (CTRBENBHID DNARE N XL EF
DERPIEERR
Ot . BT B 5/ A FE M LN . BEf ER°.
EAE A . AR, TR RS, BB EART

VHURA - IR, @RA - F/ EHR Bk - A

CHURA - B A - TEM. CAREERSAZ. T FEA - TARA
WEANE (SS) &, @I E D 7-10 % % 5D 5 &4
WATHY, TOETORENIB W TIHREMME Y v 878
SS18-SSX 28R b N b, &L T SS18-SSX % £ D jifzn
FORBHREICEE 27 a~F )T ¥ 7 HEAE BAF
KA L. 2% BAF AWK EIEK T 5 2 & 4% SS FAED R
WThHhsrbeEZOLNTWADS, LA L, SSI8-SSX Dk =
AL 2 F 8. 2 5121 BAF Bia Ak L ofsa ks
LHEIMENTH Y, SS18-SSX ZHEfl & L -8l L2 MF ot
WUHLENTWS, &2 THUMEZ R L E, SS18-
SSX1 @ SSX1 #HIgIZ /3 5 C K 34 7 3/ BREE DS, i
AEMMT D L) BREIRSODOD, Y7 T4 09—
o7z AEEZ RS 5 2 EB T & N7z, SSX1 i
SSHIEDF KN TH A Z &0 6, F41E SSXI1 HIBIZIT
HL., ZoOfEE L ORI 21T>7. £3. EMSA I
Y BHHEAE BT O E,. SSX1 & DNA O HAEH A5HE R,
T& 7, FFRIC REAREMRAED S ). B pH - AR
ST TROBSHAEMERA L2 EXS, ZOMEERIIZTE
ELCRAIIEIF RN 2 ENMHEEHTH L Z L2RS N
720 F72.SSX1 & DNA OREGHER % SR AFMIZE D A A —
T LRR FMEROMBEER R TE T, 22T V)
PH—DNAZBATAHXZ LY —2 LOMEEHZL F
BEXEILIIAINTy VT MEICKOVEE LR E, )
V75— DNA L OGNS 2otz BFEIZZ 94+ &
- BEMEE HURL AT & 2D NMR 12 & 0 I EAR IR 2 5T
LRVTIITT 52 L 2R ATV S,

FoF1-ATPase DIEMIEY 1 PDREIZIESD
O/ BE. =hEF 3. Il 3%
REK - Eofle

F,F-ATPase 1387 7V 7T OB I ha v FY T7oON
BACHAE T A0 TR T, WHEEO F, 545 & RN
D F, o hrofkansd, H BRE 2L ) F sk ThL
T2WfE 5 F, B85 ic zb ) ADP & Pi 6 ATP 24§
bo FiWin & LTF, &85 CATP #4# L. Zoulfiz))
WX F, #CTH Z#i%$ 5. F, #8451 F,-ATPase & b
IS TR DR ZIT) ZEDNTE D, a BLULHT
2=y MIZFENRENX 7 LA F PRGN RH Y, 37
=y b TIEKEA L7z ATP 2K & 5 72 o filuih - 4
FEFHENR, oV T2=y bTIRATP G H I N W20
e 4 b LI D, ATP W20 2 BAINE % "R v 72 JEfil
B A N RFFOLRARF, ICATP 22 % & E 512 ATP I
KO RNEYE % Jevy . ADP BEIREBIC 2 5 & o) #5203 %,
ORI, FEBEY A4 N ATP OfEA 25y 2 ATP
DIIKIIRIGVENC AT I B 2 & ZRT A, — 7 CHiRRE %
Td 5 V-ATPase [ZI3JEfilE Y72 = v b D ATP #E&HE1X
<y FLCBT BIEMBEY 4 s~ ATP A& o BeENE K722
bRV, A, JEMEEY A o ATP 2R3 2 BRI %
RWT-ZERIKFF, #16% L ATP FHEFCTFF, 27 54 %
TG 2 B L 7zo 15 5 N BB S5 & ¥k 72 fit L.
7 IAGFIZEY e T 2=y F®up/down THIF72 62
DL S5 N7z, F, B4 T focused refinement % 47 - 72
R F BB E i 2 Mg o E S REE O E 2 15472, 15
SN A B AR OfME & LT A 2 & T JEMEY A b
D ATP #H5 DR E % ELET 5,
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Ni B RELTL R+ o ER GO EREEHRI DA

OEMRE'. MILUEBERL' M EX’. FEEE’. EFHEA"
"R - IBT - BFR. CRK L AEBRSF KRR JAYTAT

[E] V7L FEyvid, #4200 CysBMFH5%5
AL LT L2 D OBFEEY VX ETH D, LET LY
AT Z =y 7 VICEB L2 NI i fBL 7L 32 >
(NiRd) 13RFEZARMEEE LTS 2 Z s S Tw
bo AWIFETIZ, MFEEM R B3 NiRd 122 W T, BT
1 2® Cys % His (C##2 L 72 NiRd £ 2R XORG Sh i %
AT B & OKEGRIGIED pH AEHED ik % 47 - 72,
[FiE] KBRZEBRAZ VT, RAZEMRZEAL, 774
T4 —=ux b7 44—, BAFT ORI U NI T
T4 =T L7z, NiofiAlR, BA A v Rifro~ 7
T 7 4 —DFHIIEERILBIC X 5 TITo 720 KL 72 NiRd
AAE T, R, XS SRR, BX O A 1w
< M7 T T4 — G ENE R 1T 5 72,

[R5 IR - Z 28] XM ST O R BT o—>220
His ICE N THED . Ni ~NOBRMASIEE AL $ T
HHIEERMER L. —H. CAF I UVEMNTOY Ty
T rA—=vasMbbnolz X ) RBAKIIEIR SN o 72
WIS R S 7z BT B X OB L RO FH 3 % 3
AT HHERDOMITZLIE RO NT, WG O R TH KX
HREE AL ICH O ) OB T HEICE LIRS
Molze 2O EMNS, EICHIREILAIC X 5 Ni OER{LIK
BAZLL TR ERBE N, /20 =50 pH
TIGVER E 247 o 7oA 3, BpAEfk & e U T8 Bk o ey 1k
ZEFDNEL D 5 h o7,
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ABERLIEFF ML AT LICE D EHR

SETDB1 M:AS & FF{f

OMEST . NFHEEE . LK %KE2. FHEFKE'
VT - AE. IR - Adtiss

WAEHD 7 ) A DK 40% 3B BIEFTHBH T VAR
VYHEROBRITEDONE, ZORTHREL a4
ZHFEOEINI 10% % L, FOERELREBIEY /) 4R
BEEZFIERILEEICES>THEETH L, TNITHT S
Pt Ic e A N VMBS %0 AWFFER45 SETDB1
(SET domain bifurcated histone lysine methyltransferase 1)
T X MY H3K9 % MY XA FIWALT BHEE T, Bz
WRMEL b o £ v ZADIRE % {il#3 %, SETDBI @ X b
¥ AF ML CRIRICH B HAF SN/ SET F A £ ¥ 8
v, FX A4 YW 300 7 2 7 A5 7% 5 5\ insertion
WAEFET Bo BLIRZE W Z 212, SETDB1 @ insertion P &
K867 DL FF ybH e A b ¥ A F IALTEMICEEEZ & 75
noTWwhb, LML, X F 12 X %5 SETDBI OfE#%
WAL I A TH 50 RIFFET, 2EFF LIZ K B
SETDBI1 o F 3 1G AL B RE 2 A 22 W 2 10 7 F 98 i BH 5
HZEEHWE Lz, F41Z® /¥ ¥ 5 V1L SETDBI %
T H-ORBRNLIERT LT T A I FERBELZ,.
SETDBl # a2 — F3 53875 AI FL2xFF LT 5
A3 FERBENCTHRIEH s, WBAFERKYIC SETDBI @
K867 D€/ L FF UULICHY L7z, R LAZE/ L F
F ~4t SETDB1 % H\ T in vitro & A + > H3 X F V4L FE
Bx{folz A, £/ 2EFF V{LSETDBl Tk X bk ~
H3K9 X F WAL A Sz AFRICE ). KIBRNT
X F ALY AT A TIHEL o€ 2 ¥ ¥ 5 Y {LSETDBI1
DIRBLHEI L 720
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IEEMERE 2/ 758 SS18-SSX1 1D C Kin
FAEORX 7 LF )= LADEREN
O/NHERE'. EHEH &—F° FKEF'. SHEHMNE.
TR R . EAMMR TR . BE &R

VYURA - BITERES - H08. THA - EREGRSH.

STEAE. B - TARA. P AREES AL

B ANE (SS) (& VUG BHES % il iS4 B IO 38§ 2 Mk
KIERE DO —DOTH Y, HOPWAILHEINL, ZOELE
HE, GetfhiziE oY T 5 EEMER 4 ¥ >~ 7827 B SS18-
SSX T#H %, SSI8-SSX 25#InT DFB O EE % &
axF YT VIIEAKBAF Y AT A LT,
GRS REIE S, Bt N - b, BHE A
WYY e getatk ) €5 » 7. SS18-SSX o C &Kt 34 73k
WM % SSXRD KA AL U3 7 Ld Y — 2Ok
FHIBAFEATH I ETHERI SND &) IRFDRE S
NTwWb, ORI ITCICE L ZEBRFM 27T T,
EMSA I2X ) GST-SSXRD & X 7 L+ vV — A M OMEAEH
DHERTE 2o ZOMEEHZIEFIZIHD DTH o 7275,
WY RBEDO 7 VI VT VT R Wb 2 & CTHIEICES
KON RPBEINT. ZOMEMEHIZGST DAL X2
LAY —2lTIIEg I N d o7 GST-SSXIRD & %~
LAY — 208K %E GraFix Ik > THEEL, 754 F
TSI BB TR 2 AT > 720 Z O, 3.6 A5 REET
MR ZRETHI LD TE ., TV S SSXIRD
FAAL BBy FITHEAELTWLZERHLNERD,
Bl L7z SIE LW Z E AR &Nz, € 512, SSXIRD
\2& % DNA ~NO#EG D BIHBEER» SHEWM S, s5%5
BHFBEROLRIZL) ., BEBOHEREZRAA TV S,
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Recombinant production of the antimicrobial
peptide cecropin P1 via a calmodulin-fusion system
and structural analysis by NMR spectroscopy
O Hao Gu', Takasumi Kato', Hiroyuki Kumeta®,
Yasuhiro Kumaki ?, Takashi Tsukamoto?, Takashi Kikukawa?,
Makoto Demura?, Hiroaki Ishida®, Hans J.Vogel’,
Tomoyasu Aizawa’

'Grad. Sch. of Life Sci, Hokkaido Univ.,
“Fac. of Adv. Life Sci.,, Hokkaido Univ,, *Dept. of Bio. Sci., Univ. of Cal.

Cecropin P1 (CP1) isolated from Ascaris suum living in
intestines of pigs is known as a model a-helical antimicrobial
peptide (AMP). However, it is difficult to obtain large
amounts of recombinant CP1 through the past recombination
system using Escherichia coli because of the undesirable
degradation and toxicity of this basic peptide (pI 10.56)
to host cells. In this research, a new fusion partner
called calmodulin which owns many successful cases
on overexpress various AMPs was used to solve those
problems. Compared to the traditional fusion system with
thioredoxin, the yield significantly improved so that stable
isotope-labeled CP1 was produced for structure analysis
in membrane mimic environment by nuclear magnetic
resonance. Although the N-terminal is important for the
activity of the cecropin family, the C-terminal of CP1 was
found to exhibit toxicity in recombinant expression in this
research. By analyzing the three-dimensional structure
and antibacterial activity of CP1 and its analogs, the
activity of DNA binding may be the source of the potent
toxicity of CP1.
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CRISPR-Cas12c2 NIBERBITE KU ELFERARIF
OFE#Z". dll #8. FHRA' FELE " EAE'
- NI o7 SN < N

CRISPR-Cas ## X AL LW O R L EHRETH V.,
Casl2 B DI LT 27 VDTNV —TTh b,
Casl2 1344 ¥ RNA (crRNA B X Uf tractRNA) & AR
IR L. A REHE MM T, 6 PAM EIFFIENR 5
g ORH 2 H 2 A% DNA 2845, Casl2 3. KW
DNA #4425 RuvC F A4 Y IIMEEE R TWBE—, 4
F-RFF I N7 Vv —F (Casl2a-Casl2k) 12k -
T, #Zi%3 % PAM % DNA Ytk E o E k&
ho ZDXHITEKEL Casl2 o T, Casl2c2 I3 d H
M7 TN &9 PAM Z @8k L. 454 O PAM kb2 b
DI EAREEINT W, F72, Casl2c2 1% crRNA BBk
(pre-crRNA) ## s ¥ 7ut v v 7% b 2. L2 L,
IS DM SN ENTE ST, ZOELFEN
FEEIIATH - 72,

AWFFE Tl Casl12c2 O THHEAZH O M IZT 572012, In
vitro \2 B B AEALFIIENT B L V7 5 4 FE - BEMEEIC X
B HESE RN 2 4T > 720 THAMZ, Casl2c2 3o Casl2 &
15D, B DNA 283, e 352 L THRIET S
ZEIIRENTz, F2, Casl2e2- 4 F RNA —#. B XU,
Casl2c2- 771 K RNA-DNA =F#HEKRO VAR E 2 Jeg L
720 BHNMEED S, Casl2ec2 12 X 25\ PAM o 8k
Wi M4 F RNA KA1 7% DNA fEAHED S 02 e o 720
Eoll7aty B LTH, Casl2e2 i pre-crRNA @
g OBCH % 7Bk L. RuvC TUIKI$ % & v ) Jih ol %
DO EDbholz, YEDOFFERIE, Casl2 DL kD L
CHT 23D TH 5,

Structural analysis of a GroEL-like protein
complex from the thermophilic hydrogen-
oxidizing bacterium, Hydrogenophilus
thermoluteolus TH-1

O Zengwei Liao', Takatoshi Arakawa'?, Masafumi Kameya'?,
Masaharu Ishii'?, Shinya Fushinobu'?
'Department of Biotechnology, Graduate School of Agricultural and Life
Sciences, The University of Tokyo,
’Collaborative Research Institute for Innovative Microbiology, The
University of Tokyo

Hydrogenophilus thermoluteolus is a thermophilic aerobic
hydrogen-oxidizing bacterium, which can grow either as
a chemolithoautotroph on hydrogen or sulfur compounds
or as a heterotroph on organic media. While its growth
characteristics have been pursued, molecular mechanisms
underlying the cellular metabolism remain to be solved.
In this study, we focus on GroEL-ES chaperonin complex
of H. thermoluteolus TH-1 to reveal the structures and
dynamics for protein macrocomplexes. GroEL-like protein
was extracted and purified from H. thermoluteolus TH-1
cultivated under a heterotrophic condition. Purified GroEL-
like protein was then used for cryogenic electron microscopy
(cryo-EM) screening and data collection. The images taken
by Titan Krios G4 with K3 camera were processed with
Relion-4 beta, in which the neural network-based particle
picking pipeline TOPAZ and variable-metric gradient descent
algorithm were utilized. A density map with a resolution of
~4 A was reconstructed, and molecular model was built for
comparison. The ortholog of H. thermoluteolus has a high
sequence identity with Escherichia coli GroEL, and insights
based on this structure analysis will provide significance for
functionality and thermostability.

44 X Glycinemax BRL- X FFA=_0 y-)7—
O X iSRS SRR
OfEADi . LSS MHBEE . #LUAE > X)IHE

FIB K MHETC. WMEEZ SEEE'

VRISA - B - RS 2RI - B - B,

SO - BR - AR

L-xF4=> y-)7—¥ (MGL) I&. ¥V F¥¥— 5
- U (PLP) Z#iffEL LC. L-AFF=vDa, y-I
HESORB X W a, B- BEEOS % il § %, S ChiYpik
MGL O FHE, (2L AEMP SN TO L d o7z, KiF
Tk, ¥4 AWK L-2AF4+=>2 y-1)7—+¥ (GmMGL)
D THEEZ A ST 572010, X BRIAIPTERZ 1T - 720

¥ A GmMGL] o # b &b xR L2 & 2 A,
PEG3400 Zitlesl & LCTHEH L, HEnEr HBTR 1SS
ZEMTE Iz U7H M & KRB G HiR% SPring-8 T X
M EER 2 AT o 720 T ORGSR, 22X P41212, 1
Bud. a=125.1, c = 240.3, ZpfEfgix 3.3A, FEFREALLC
GmMGLI1 OWM&EEDS | 5 FHFEL Tz, Y a—FEF R
Hk MGL (PpMGL) % 4 FHEIREOE T VMIHEH L,
ERE AT o720 T ORGHR, WEVEIRALIZ PLP OB 2 1
BIENMERTE 2o PpMGL &I L T IGHRA 2 FEk 3
27 3 JEEREEIEE ALY B LT, LaL, PpMGL
TALNLKREMELY VT—= P FHEL T ah ol £
7. GmMGLI Tid, 220 )V — 7HEdEANGEERA 2% 5 &
HME L TW2e DIV —F1E PpPMGL TRAFFE L b o
7c72%, GmMMGL1 ZZEEAADIZ <A Y, PpMGL & i
TR LCROBTEAMR T 3 2 W REMEARIE S 7z,
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I ERARERAROENH D FIRMIFEOEIH &%
f{LEaMOmT
O #%. REYETF. BEHHERL

KIRAK - 32 - £z

i HN] Vv E Y EAEOLRMENRY) v —(LL TH
JET APRE LIV VIREMEY, BAE (=2 -2t s
@ H338R Z 44k : LLF H338R) RMli%UE (a)- 7 F b 7
¥ v, COVID-19 Fiifbic b G ) 8k BN T 5, &
V¥ VDR < —1d late-folding FFHIfE M 2 SIS 1 b
ZEDEH Mk HEREMFBEOEN G T O 1 DL %o T,
AWFFeCld. H338R #FIH L7z M Btk gl &, 2o
PR, B X OERBERIC OV THET S,

(D5 &S] R AR & B U 72 IR 2 H338R %
KA CAVR L C refolding &% &, Native B2 F TR
AR T folding 3E IR L7z 155 N7z FHIT B L R
TR E TH o 72720, RELDIZDD S-S 4

AL 72 % B4R H338R/T296C/E343C( UL F H338R ) #*

5 folding HEMAZ FRE L. 205 HE % MiF 6 = faPh R i
T TRz ZOFH, 155 N2 T oML MD
TFHENTVE MxDZNE X —HLTEBY, HOoHE
RCRIEMZRICHETE S, HIISH ) Btk Th b &
Do 72e WA, HDX-MS T & 0 3SR & 2 R 7 &
ZAhH, B-ANT Y RTHEREIND Y Y v & —LIFIEN5H
WABWTWE I EDPRBENT, 22T WYy v 7 —
WA 5 X9 in silico A7) — = 7 TRWH L7285 T
ILEMOIER 2Rz A, KUY —(LZk§5 2 L
ooz,
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tIVEVFR)7—DRERICH TS C KiRFRIHDTFTS
O Hik. ¥& BE. BE IR

KIRAK - 312 - £

T W] vV VikoBAZIRRY v —btL3<, &
N L CTHERMICERT L L. BAE (m2a—ax)LvE
V) R MEE (a-7 > F P T YY) BRIET B
VY OEY) 2 — BRSO VTR, XM SR S AT
DWW F I R IIED % STV B DS, RY<x—&9 LS
lateral 7 M H ARG X 0 3R R 8k 70 BARAR %2 T § % AR 13
FE AR ENTW RV, AFFZETIE, 7Iu4 Mt
MEZRT 5LV E L ELTHORAAET VT I ¥ (OVA)
&L RERERELVE Y (a—uk VY, q-TyF NS
YU) BEFNELT, BY—000RERERIZOWT
72

[HEE#E] OVA DT I a4 FEMIEREaRIE. 74795
YT (ThT) #27u—7% L7-DSFICX VB TEX 5.
WEEEVE VIOV THHFETHTLzE Z2A, OVA
ERBED ThT o KA R s, vV E v o C Kb
30-40 BRI I BEMIN DTN T I VBESIC R -THBY, B
DRIV VHITEEIRAEINTWS, ZOHEBxY RV
V¥~ (H$4) % DSF # X (fNative-PAGE Thr L7z & 2 5,
EHAR)~— OB TEEZR b DD, BEAOEEIRZ S
holze LAL. TOHHKRY ~—I2CKimbrh (L #1)
ZHN$ 5 &, ThT L AT 285 K2 KT 5 2 L8
O E o7z, L8IE HBEORFEDTBAIHRIISHA L
THY, FRETHEL D, TOEM2HE L.
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RANPETNVORRICEDEZVINIEDT =)
T4 VI RGEROTH
OF%M& . AR #A> FH =

VK - AL - £HIBE. TEA -2 - YR

SR BEDT F— VT4 v 7 SR O I AR A R
FIBFLEEREDONEDTH D, Wako-Saitd-Mufioz-
Eaton (WSME) EFWVIE—&ILA ¥ ¥ 7 ETFNIZED M
FHFEETNTH Y., GTENFEIREERTEPIID L
FAIREICLEDLLT., ¥ U N HOVARREE IO W THE
IANVF-HEZHL I EDNTE, 74—V T 1 ¥ 7L
WEFPHNTEL, CNFTIZ, 7u5 A VADB KX A4V
(BdpA) %EDNMY N7 BFD T+ — VT4 v Tk B R D
LRI P TE TV, LA L BdpA o,
R (S0CHHE) @ & 9 A i Cid PSS EAMK T 3
BEWVHMEDSH 572, T TABIZETIZ, Filh S EiRic
Dl BIEWVIREFEBTT + — V7 1 ¥ 7% & IERIC T
MEL 3572012, X DRELRFTHEITRERKRE WSME €
TN L7 ETNVEE L BT 5272012, EREF
UZ¥ARD PDB 2 M L, My ¥ 7 b AL ¥—
13 AMBER N¥i % W CERETHE Lz, ToRE. &
B WSME €57 )VCld, 25T & 50CHEEDW Iz W T,
BdpA O FEEHEZHB LD 52 HHZ AV F - % ¥l $
52 IR L7z T, BRIRETOMSEREEOIET
HbHPMHERDI-E A, LRI WSME € 7V Cld FEBE
B OBEWIKIBIZH ELZ, 5%, CORRMEFLE
JAWLZ LIl oT, ALY YNV ED T —VT 4 v 7
BB FEHE 2 LM P IC 2 5 2 EIfE s B,

$07-03

FEHRRICARABRRERa,-7oFMITIE
KNI
O ERE. W% RN, H4 & BHER

KRAK - 3 - £z

TE] o-7 v F MY TV URZREIR. MWEEAEDa- T
YFR)TY Y (AAT) O EZERIZE DV RIET S I AT 4 —
VT4 Y ZRRT MRERTHE 5 &R 29, AAT 0%
BIIWT7 V7 TR THi T 5 A% MIKTIE 28%. dbk
Tld 10% OEETHAEL, MMFEOWIEIRZ 2 2 L0 5,
COVID-19 L) A7 D 1Dk o TWnb, KEEHEOHE
WrigERiE, I E CHUIEZ T AAT i ErEH SN T &
7275 COVID-19 /8> F I v 712k, \KGFEKD=—
AR—5IEmTE o7,

[#kms] AAT AYF 3 % L ¥ Uik, Native HiiE S #%2 5 C.
REERTH A AEMA (Latent Bl K1)~ — ) ~NEHICH
FEBT L2 L Hh 5, SBDD ICWEARMECTHL, LILVE Uk
THE—, KO THRADORFEITHE L Twb PAL-1 Tld, 2%
I AR PAL-1,, 2 3EFIHFSICRIH T 5 FiErE#E L 2 5
TWh, 22T AATIZoWT Y, [ERED B 8 RIT 2K
AL 72,

[Ji:] SWfe 7 V— 71, —2—a+ ¥ vy oizgeiiyg
ZEAR NSqiq Z R L. 20 X ks S S s S s L T
Wb, TZTHEONMET— % L, BT AAT O A
W% 12, AATye(F189Y/T339E) Z#H#L L 72,

[FEH] AAT OffiESB L OB EROZFRE X1 —%
LTBH., Ho, T fHZMHwEY) 58C LR L. 0%
ERMGERA T, PAL-,, 2HE LT Y722 5) —
U IRRRY, OBV VICHIRHTE AWM D
0)‘(“%%’0
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TIWVFRAL B0 - BRA—=N—FF I FT1
ALa—HEICHShHHENLER
OB i

BERRE - BT

B - HigHA—N—=FF T FF4 AL % —+E (SOD) FA—
NW=FF ¥ FORYL AT L2BEE T, N2 T U TH O
FAHFTHECRESINTBY, H15007 3 /7 BiEEL»
LR ENAA /707 )y 73—V RE2HELTW5S, B
B2 &2, NCBI D ¥ v 28 7 BRG] 7 — & R — 221,
SOD L7 b FA AL Y ERBIG L [RIVF KA A V#]
D SOD % V37 B OPBEFRENT W BN, Z Ok
PHEREICOVTIZHS 2 E ENTW ARV, F 2 TAIE T,
Deinococcus JEHIHE o SOD (DrSOD) 75, B 7uXF 7 % —
WREPHEND FAL VERBALTWLIEIZEHL, £
D& LRI OWTHRE Lze 9, DISOD # a— K¢
LE{EY% /v 2 7w kL7 D. radiodurans % I L T,
DrSOD 8<% VF F X A4 B SOD & LTHIELTWLHZ
LR L, RIS, KBRS ESEZ)ayEF Y b
DrSOD % ¥ /37 g, A 4 v L HighA 4+ % 1 BN Y=
FTORMETE, b SOD LRABEDFEEZET LI L E
R L7ze —H T, SOD EEG L7z 7axTg KX 4 Uid,
ynval s s b F—¥ThHb SMPI0 oMEEEEL TS
ZENDbhPozb o0, DISOD 7 va ) 57 b+ —Bif
HAEFHEL D 200 EBAEMFE T TH S, F72. DrISOD @
LI L TW B Z s, ST Lt 52 & T,
<IWF KX A4 VB SOD ICBU HEEEN 7 B A A4 R
OVWCHMT AT ETH S,

_95_

Day 1 (June 7)

Student Oral Presentation



jejuasSaid [el0 JUapnis I

uol

(Z aunr) L Keg

$07-06

BEMRIERIRELIEICEH TS SOD1 ADEIRT F
NDREBHR/EAEIRTA—NT 12T
OFX #F]

BEAWT - BT

$il - WA —S—FF T FF 41 AL % —+F (SOD1) »3
AT F =T 4 7k HEmEEMREMILE (ALS) 0%
SEERICR DL ZENREIN TS, L2L, SODI ®3I
Tk =T A4 v TEFIZOWTIE, SN ThRWEDSE 5
ENTWE, Wi, FEZmkE LTEEIHET S SODI
E, FNFNOY T2y M - HEA A VA= ORE
HLTWA 00, WERMTH 5 HRICHEIL L 72 SODI
DO—EpiE, A F Db Y ICHEHA TV 2HE LWL
EHEEN TS, 22T, SODI OMEEZe el % 5t
BTkl LCTRIBLZ2IENE SDS-PAGE % #IH§ %
ZET, A F KA TR ANDTE A &~ OB A AN
SOD1 OfEHIZRIFTTHEIIOWTHRH L. 5. A
F U ERBEELTWARWT KRR SODI 122w T, FEm#Ek SDS-
PAGE ICX VIR L7z A, ML HEAE LTHRIBX
N7z WIS, WA A EHigHiA A+ V% 1BV LETDORML
TR L 724k u#o SODI ZHARICHIT Lz 2 A, FAEZ
IR RIRENAMEICKRE SN2, — T A+ 2 %
2ENYERMLZ SODL i, 7% SOD1 & FH U, &%
LHBEARE L THREEINEZ DG o72, LoT, HE
AR E RIROEEIIZRA + ~ OFFEVLHETH Y, T
AF v TIEIRBTELNIENS, ALSICAR SN M A
FUREEMD SODI I AT+ — VT4 v ZORE L 7 B
B ERET 5,

S07-08
ANO7 09 € FRBERICHT HBETIRENRE
OF &R, MifEsR . O E—2 BEHR AHES’.
AR’

THEA 3B LB, CBRA - ERELBRE. BBk - I k4

Ty R B IIMNERE Y R Eo—FTH Y.,
JANT7 I a4 FRMEEZER LA TS 2 & T ke
HBOBIEICE DL, y70O7 I 04 FEHEREBEIZBWT
X, mHEobLrF ) Iv—DNERLNLZ EPHEINRTY
%o WHROTHRERTEDMLO 02, F1) T =T
BEREDIRIAARK D 5N TV B DS, FEMIZH S 2o Tk
Vo T2 TARMIETIE, REREN TS v OB RS % 1T S
B, ¥ ST ES T OEGBRE R BINEEELE (DLS) 12X
DBIRTH LT, ) I —RREE O Z ARz, ¥
T O7 IOA FEMERR I, SELRER E LTy v &
WINT B E T o720 Y7200V AT A VAL,
STHIB LS THNTS-SHEEZIERT %720, @ICKIFIE
T - EHEIET O 2 OO TG AT o 720 SUSHIE Ok 1%
%% DLSMEIC L > T L-EZA, EB5D54T
THF ) I —OREATRE S N7225, BITAOFIEIC X -
THA RFEDREI IR o 720 FHEIE KBS O e A 3
. ETRODBEMEEEE L L — T v RIS & o TEAMMiT
L. BUTAGAETTIET I 04 FEMEOARABE SN,
—J7 IR T T, Rk 4 ) I — L HuEIko
7 IaA FEREMPBIR SN EoT, F) Iv—F
BOREILS-SHADREBIZE - TLEDLEIENRELZLN
oo U LEO#ERZ2 5T ZAAEETIZ, 70F Y I —TBHK
WDy VST EGTHEAEA N Z AL, BLU, ) I —
DRI O VTHET 5,

BREEFEREHEEEIT B heat shock factor-1 &
HOBRLRYRERS
Ol BA—ER "2, #3I& thc >, BHRE— " BERE%>
VdbABR - #Afb. P EEK - BRI, CEEK - STiREESA.
bk - IR

HEERER B D ZALIC RIS B 728D, AR TIEFE 4 D A b
LAy —DKELTWSE, £DO—2TH 5 heat shock
factor-1 (Hsfl) &, FIZBA ML 2 ZEIML L mMAILL.
T Ru yOEGREIZL DM REST S~ ANV A
FEICIER KRRV E— NP SR SE ) v a—T 14~ 7 DNA
FIZHER L, BNA - L AR (nSBs) 21K S 5, 20
nSBs IZ3 WA P L A F TR S ZFVIRICHIER L, ¥ v
RO YDOHEERERTETEN—YRAZFET L, 2% 1,
Hsfl 1A M L ZIHAF L CHINEPRRE & . nSBs OTER ) UV
BRBICEIATRIN =V AL WIHIMRTARHEEZ D725 T A5
ZOFEM B RMPCTH S, £ TARIFIEETIZ, T
nSBs Ik 2 M a3 2 720, K8 L 72 Hsfl % Jb e r5
MBECTBIR L2 L 2 A, EIREHIR TR 51,
Hsfl @i - M 5 #Ens nSBs B 2 BB 5 2 L 2 HI L
720 KIZ. nSBs & 7IVIRICHIER 8 5 ZEROFIHD 720,
SeBi e G E I & Hsfl #E o w Bk 2 384l L 725
B BALIWZEHA T CEORBIEIREL KT L. FIvikic
MEERT A LR ENT, TOMEBOEEZ ST
L7200, BITEA A=Y 7L SEC-MALS 12X ) Bbivs
- FCTo Hsfl OSEREBEMFA L2 AH, VANVT 4 F
BAEIZE D BRI AL L7 Hsfl 25 P58 il < h
2o TNOHDOREEDNS, Hsfl IZBILIA N L AR VANV T 4
FREGIRICE DB L, ZofEEE T % Hsfl o5 kE &
K5 nSBs O 7 WARNOMERRE 2 IRE1$ 5 & 2 b7z,

S07-09

7304 FR#ERICETDa X701 O
RIRER O
Ol €< 5. # fEth. #WHE M. A Hik, Fa

HEX - -

7 Iu A FEMEOEEIE. B & Mo 2 Bty CiEdr,
BHWIEE T B & OB ZHRE L THRPIMHET 2720,
BRI EELR ATy T THIHLEEZONDL, LDLEDND,
ZOWNCHITT 2 BEOTEBIIAW 2 EHB % v, F 72, W
BWRICBWT, oW ) Ix—%240, 202 L2
BORIEIIKRECHDEZ LI HED DL, ThooZ &h
5, BIBBIZBIT 2SR EOHEEZI ST 5 EAE
BEThhHEEZOLND,

ZITARMIETIE, TIuA FRMEEZER TS5 v 528
D—DOThbalx 7 LA yOMNREDBINZ AR, F
FYOVEEEEF N U 7 A (SDS) FETE F Tl AR AS TR
RN LI BEOREETSEICL, SDSHFLETTa ¥
X7 LA v OBHMALZ RN G L L7zoF4 7 ¥ 2 T (ThT)
W2 X BERE ST CORERISOBIRORETRE, SDS 2E1E
T 5 LU DHELT L. SDS i BEARAE Y I & D2 B Ay R
b EDNbhroT, FZ, 0.5 mM fFEd SDS BT,
ThT #OERED LA R SN2 AEEWiZy —7 1 ¥ 7k
BRONGZVEEW TH o7z LA L, |EITHE, Hik
I ThT HOGREA LR L7222 L2 6. ML 8 2 fi i
BRI T BEED D B 2T REEWICER L, )
HEERELEC & 0 R 22 9 4 X L& 88§ 5 &, ThT it
WRED EADOEFH I L RICEKEVELHTIPEBE SN
Too RFEERTIE, HONIEHICHEOE, SDSHAETTAL
BONEAE O R HEAT 7O & A DI B HER T B
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Amyloid fibril formation of fragmented

transthyretin

O Keisuke Yuzu', Misato Matsumura', Naoki Yamamoto?,
Masatomo So’, Keiichi Yamaguchi’, Eri Chatani’

'Grad. Sch. Sci., Kobe Univ., “Fac. Med., Jichi Med. Univ.,
*Inst. Protein Res., Osaka Univ., “MEI Center, Osaka Univ.

Transthyretin (TTR) is a tetrameric plasma protein
synthetized mainly in the liver and functions as a
transporter of thyroxine and retinol. TTR often deposits
in tissues as amyloid fibrils due to aberrant aggregation,
which induces the onset of serious diseases such as senile
systemic amyloidosis and familial amyloid polyneuropathy.
However, the formation of TTR amyloid fibrils is difficult
to reproduce under physiological conditions in vitro
because the tetrameric state is stable at neutral pH, and
much remains unknown how TTR forms amyloid fibrils.

Recently, a TTR49-127 fragment, which is a N-terminal
truncated TTR produced by proteolytic cleavage at the
residue K48, has attracted attention as a fragment that
can form amyloid fibrils. Thus, the fragmentation of
TTR is considered as a key factor that facilitates the
amyloid formation. In this study, we investigated TTR
fibril formation using various TTR-derived fragments
including TTR49-127. We found that TTR49-127 forms
amyloid fibrils at neutral pH under shaking. In addition,
shorter TTR-derived peptides, TTR16-35 and TTR81-
127, also formed amyloid fibrils. Based on these findings,
the amyloid formation mechanism of TTR induced by
fragmented TTR will be discussed.

S07-12

RERNA-—BREFTFHNFEEDa XTIV
1 2 OEFRIESIBEDIFR
SHBA . BRI T RE . MR-

'REK - REET - ¥R, C LB - RIE - MR, C REUK - T,
REBX - MEHE

a ¥ X7 LA Y (a-Syn) ORGHETE T O A4 AR AR G
3. OB COWBEREICI )V RE 5, AR TIE, B
e Mk (VUVCD) 3, Ef =tk (LD) &, 4018
7% (MD) #:12 & 0 #i (100 mM NaCl) f#78 T - FEFFE T IS
B % a-Syn O EREEOEZ BT L, BAHEAERA~
DD PN DWW TELE L2, VUVCD #:h SEIEGEAET
D a-Synid. WRE/ ¥ v 7 BRI, (L/P)=100 fi i T
Vw7 ANy F B AHEEEZ R L. N Kl B4
BNy 7 A E, CRIEIIIERHAE LEwAY) v 7 24
WERoZ TRl SN/ LD 5 6 N RKin D FiE &Y v
7 AIREEmICN LT CTHh D &, T2 CRIFOANY v 7
ZANOF 1Y v (Tyr) BIESBREEGT 5 2 EARBE SN,
WAL T TIE, L/P=100 fHETANY v 7 2 v F Z ik & hE
R L7225 FEEETICHRTANY v 7 Z5'mID %L
F 72 N KM OBMEEANY v 7 2O Z OB IR S
7225 CRHIEEONY v 7 23 & g Tyr O & Bl
SN otz WAAET - IFHFEAETITBT 5 a-Syn DFEHK;
BWOENEFMERET S 720, ARED T C HiHgo MD &~
Iab—3a yEFERLUKE EIEFEET ClE. HEY -
BORVEM EAENC & 2 i 2R S 7228, AT Tl
INSOMAEAMERA B IR S NG Z L 2V0h o7 HOR)
B2 Y. a-Syn @ C FK b FEIE 0 ks AR 3% R A A8
BRELELDLZEDRDH ol

FSYAYAL LF L 49-127 BREOT 2 O4 Fig#
LRISICHE I BIEORE
Orhfe 2. # tEth. WH XE. K1 #HET.

wEBE

HEX - B

b Y294 LF Y (TTR) & 127 BIED 5 2 B 14E 7 ~
NWIHETHD, TTRIZRFHEHELREZ T LIZL->TT I
4 FifEX TR L. BAEE %7 I 04 F—2 2 (SSA)
RREWT I a4 FRY) = 2—axF— (FAP) Z L oFE
FHERITIENPASONT VS, HENIZHEITS TTR ©
SEAN 72 REHEAL AR AR I3 R IR 7225, SSA R FAP D HE DT 3
T4 RREWIIE Y V37 B iEERIC X AU X - TE
B L7z TTR @ C Rl i EH K ORMEAE TN T 5 2 LaF
BoTWh, K49 FHUBEORY X7F N TH %
TTR49-127 WA 12D W Tld, ZIHAKRZE T80 L 3 % fHEAs
ERINTBY, ERNTHBWICHHEILL WL LEZ S
NTwb, LA L. TOFEMRREIZH OS2Ik > T,

Z ZTARIFZEIZ. TTR49-127 Wi i OHMEAL RS % F F+ 7
S € T (ThT) #EsEH iz FmE atkil 2% o Tk
12X o TH7o TTR49-127 Wi F 1 808 418 T HAE 2
W Lo 7zhs, REDEUETIIRME IR L. T2, &
HALBUSIZ W T A DOR R ICOWTH R E 2 A, HOETE
TTRIRE 9 M TH L 2 RHELBUD O NIEAHERE X L7z,
512, MR T ThT @Bl E S MM LA T2 2 &8
bhoize THE. 73IvA FEMEOIERIZE > TEL S
BRENSOGEEERETLIDTH D, KEETIZ, HOE
1E T TOMMAL SIS & B KIS OB L O ZFh 5 O BRI
DNTHET 5,
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HEYBFREHS ARTLN SR T7 1 7—EICH
AL N KEEREOBENHRCBREEICEAIE
SRMY . SRAEAN . K BE . BRR =
BB WTE'
'EIRK - BRBIE, TRtk T

AVTVL A FiE AVXRyFov) Y (PP) 24 v

TL VHALE LTHRALEYORKTH D, &EWICE BN
WZAFAE Ly M oBINCHEY & LTI RELREAEZHDT
Who YABMTFLZN T VAT 2T —E (PT) X, 7Y
WET L=V YERICH L. IPP & ¥ AR HE KA T 5
BBz il 25, 7Y NMET L= V) VR R R
% [PP O A M OHBIN I3 K722 IR I N T
Vo AL, JEEH cPT 125 & v Solanum lycopersicum
(M= M) HRAY V) VEREIEESE (NDPST) O il
% 1.94 AT Lz Y AREFIE, PT fold & IS
NAHFEREEIZEIAFES A~ —MEIZNAZ T, N KoK
25 FRIED S e DAFIMBLHNIC & o> THE I N TS, ZON
Ko T I FRER IS D RAF SN TB Y, BRI~ DR
ARBEENRTVE—T, WEEIAHTH- 722 4, K4
(&, NDPS1 & N A i 5538 0 W 7 B 15 5 % 40 3D TR a2
L. ZOHICRWE L2200V AN T 4 Fis& OR%E
EEANOFE-B L OB 2 ERZHE L Tnb, REEXETIE
NDPS1 @ N Kui#IgEE OB L, YAV 7 4 Fiie
V| Y AR AR S M- 41 B B A ALY NG ARV AR S b e
WTHET %,
(%3] 1) R. Kutsukawa, R. Imaizumi, M. Suenaga-
Hiromori, K. Kataoka, S. Yamashita, S. Takahashi et al.,
FEBS J., in press 2) Y. Chan et al., ACS Omega, 2, 3,
930-936, 2017
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X HRERIBERITIC XS HPABRMREF MMG49 D
NRREREEOME-A
Ole4ABZ . AHEX". BIEE. BAF—'

"BRK - BB CBRK - E

WADEHICB W T, BASFRWPUR % Bik$ 2 Puikix
HH Y=k b, MMG49 132 581k 5 il 4 58 po Ptk
THY., ThzflioZ CAR-THBERELZRIN TV S,
MMG49 OETH B A 77V v ad BT FIEHMMILICD
HBLTWBED, MMG49 Z0SAMI oA 727~ a4
BT DHREIFRMICHRT L E VI FEERS, f V727
VidasE BHOOHAIREHE TH Y. EHLIREBICL D
KESBBEAT LI EPMONT VS, FAMILETIEA
YT 7)Y ad BT BEEMICHE AL TB Y., MMG49 X
WAL Y 74— A= a DA77 v adpT %R
PSR T 2 2 L THARMZ RIS 22 E 2 5 Tw
P MMGA9 D L ko v 7+ —A—a vk
AT HODPOFEMIAHTH L, Frld, AV F27Y Va
4 57 & MMG49 OBERD X Mk SEmmc Ly, oh
L LD EF 27, MMG49 &, 5L & & T o
BRI % R0 5 [Fyv-clasp) & I 2 /NEHL AR
FICER Lo VMO NS5 74 TA VT2 Va
487 L DEEHRIR ZFM LA, £ 7270 ik
ILRFO M A+ P HEAETTHZEIZ L 1 THE L0,
MMG49 1 Fyv-clasp IC&#: L CH M2 RE, BELREA
REBIRT 22 D505 h o572, F7oo MMG49 Fv-clasp H#
RTORRAL R RATE T A, 1.97 A 5REEORER P 12K
WL, MR EER D &0 EHBE RSN G bN, &
%, BEROREMMEE MBI E1T) 2 & T MMG49 Ot
JEAAARRE 2 I T X B LIRS B,
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TERZBI7M1 VAP EBBICEK S STAT FHEHISAZIA
8;;20). TEEHY 71 A EHEEERITICAIT7=HR

OMWE'. mkR'. HAMLE’ BRKRR’. BS &N
BHREX BAEC. AR BE . BB BERRZ

THEARRR - @B TTRKA - TR - BER. CBRA - 28
RE[ N N SN TR S

LRI FERF Y 4 v A (RABV) 2751 &2 25 Askdt
WIEHRETDH Do TRTOERWHICEGT 5 IEE IR VIE
FHEFS9 A, BETHIZIFIZI00%DEICEL, 2D
X9 i BT EKO—212, RABV 23E 3 0 i
W2 ANELT 2 WEXEITON L, 20X B 0EHEIL.
RABV 7/ A2 —FENALPEHAZEICLVEZ S, &
512, HEDFELZEHD—21Z STAT 501 Th b 2 & 1%
Mo TWBH, STAT 70T % P EAE DR RIGILd %1%
IR TH B, FAEE. A4V AOBRERBIERZ [ A4
WA X B80S THE] oBlE»LmESLTH. P&EHE
2k B STAT FHED S FIBEMHZ HME LTwb, Ih
T T, MHEERMITICE Y, PEAEICX S STAT 510
G A R D A T2 HS, FRIE L OV C o RHERE Y HH I O 4F
FBIZWEESTWARV, FIT, 754 TR BEMEZ N2,
STAT-P AR O HRL T HEEFENT IS T L7z BMEOBES
RERBENZE T L7225, WM SNk T 0B YECR ) 255
BH720, BOMREED RGBT RSB SN TV RV, B
DR 2T 52 & %2E 2. STAT 451DV — THIBIE
H U7z A & MBI %2 L35 BT, 2OV —
T NZ-1 ko = ¥ b — 7y %2 3§ A L 72. STAT-
NZ-1 Fv-clasp #i& R Z2 e85 L, WA R AT T 14 7
Yot |2 L B EBIHABIE 2T o722 A, PEHE L DAY
BrL 2 ThWhirnwl E 2R L7,
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#HWIAOF IR 3CL 707 F—EHEFIES

LEPBEVINTEDY 51 F BFRHEHR TR

OBOAEL'. REME ST JIBBA FEHX
REER | MRS A RIS, FHEER MERT
TFEX R L RIS - PN - BEEY. TREX

P a4V R EYE (COVID-19) 13w F 72 &
POEZRETBOT, Fiflaarr 4 VAZERNE LR
HORBENRETE L o TWh, MODPIFE L 72 AL E P
MREEEa TS 4V AD3CL a5 7 —EHEHX YH-53
. FH T 4V AW D EIH L 7252 FIPER - T v
AR—=F—THoHPHESY V2 E (P-gp) 2o THIRLH
~PEHEERB 2 AR SN, $CIC3CL U T T — ¥
& YH-53 O HMEIZH S M > T b 720, YH-53
AEA L7z P-gp O VAR A S, 3CL 7a 77 —
LD P RFF LoD P-gp IS X 28k % i< & 21b
B ORGP WEEIC RS LS NS, &2 TERIZETIL,
YH-53 f#7E FCT® P-gp ® 7 T A T T SIS Wb T AT
RAT %o 720 BIWMINLE VT b P-gp 2 RBLS &, R
HHWR T LR, MBS L7z His & 7 iikbufkz H
WTRBL L 720 & L T YH-53 ### &5 2. Titan Krios
G3 (K3 camera) % fIvC 3,564 MO BMEIEGEZ #5720
RELION3.1 71 7 J & % W CHR FIENT 247\, 3.9A0
IMRRE T VAR ZRET A I E IR L, LEWRA R
oy b ASEAE S A M I BB AL R A R RE AN D <.
YH-53 LM SN A EESHER SN, B, 51 723D
<Y T NDFETETNOWEEZED TV D,
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EEREEEICEAS TS DNA K X F—EB L
PCNA DiEEmRirICm (T} 7=Eamik
OftA fith. BAME. FEX. FA1E

BRA -

B A9 DNA . NI, ZMERICE D s F & F
GG 505 FOIRE A SR, IS U S5 ERE
WX o TBESN, XI5 (BER) X DNA O N
MV 564 2 MR HE B i VR FE A 2 RS - B1H 2 HE %
B TH Do BERICIZH—X 7 LA F O EHRENSL Y 39—
hoty FREEEE 2-100HOH L X7 LI F FREREINS
a YTy FRIEVELET S, T v 78y FRETIE. Pol
[ Oz Pols. Pole ® DNA RV X5 —Eh, KE 38K
DNA 27 5 » 7T 5 PCNA & 112 DNA S ERGH 21T o
Pold % Pol ¢ X PIP Ry 7 A LI 5 PCNA #4EF—
7 %D, PIP Ry 7 212, Zvg 3 UL BkMT 3
DEERRIL, 2 ODHERT I VRO ABEPMEINTED,
FNEFNOMPBEAAPCNA OKR 7y v MZHEET %, Polp iz
BER 1251} % DNA &HICHE 258 % - T 5725, PIP
Ry 7 ZA0HFMER, EDXH)IZPCNA L#iEA& L DNA # &
WL TWENE0ho Twiv, RFEiE. Polp & PCNA
L OBAEROKSREEPE L. TOMEEMNEH S 129
LT ErRHMET S, £2T. Polp & PCNA 0L, #4&
DOWERR FEAb. XA ER % 17> 720 PCNA & Pol f 1.
KW= T L7 PCNA & PolpzENLIE1:1T
R&EL, FVABHI S L7ax N5 74 —%4To7. B
RELTHEL L7927 3 v 2RILTEHL, Yy Tq
YZ ROy TR TR R IR L. o
7ok5 % Hwv, PF BL-5A 12T X a9 ER 217 - 72,
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707 MRAREBBHFF 2 F r RIVORHTFE
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O EE . FHA B . Ml HT . FlL#A

BE R W EH . SRR
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2L DEWIZBOCTHRDP S DD ZHRIATRTDH Y,
HEARNIZBWTIEEIOUZESY R BB E0RkE 2 H -
TWwWh, b —MNERZES VX7 HICa R 7Y U9
0. M2 S, ERAEMICEDIRILVEYDS T 7Y
EHHLTARPLONEZZEFE L TVE, U R T Y Vidhd
. LFF— o BEALIRED S iR e @il K7
VRSN, Fo) bAEYRa VT Y idA4 A+ F v &
WRRY T, R EMHL kLD, T4 AV F ¥
ANVTHDLF Y ANT KT 3B oM EH S
LT L TEDHYBEMZEIETE, WA T NP2 hT 47
2V =) LTHWwSLRTWS, 4E Guillardia theta D ¥
oA RV TIHEITFAE TV F v RAva K 7Y v, GtCCR
D X7z, GtCCR4 IREN L F Y A NVE TV VU TH
% CrChR2 12l TEWRIEZE L NS OARIFLE R L7213
D A VEIRME R v CrChR2 138 2% ) —ffih 7%
UANOBIRMEDSHER I N2 TNHOEMEX D, GrCCR4 1
FVENLA TPV 2R2 T4 7 AV =V E LTINS
TWwb, REFgETiERBIBMIEZ Hv7z GtCCR4 DS # % %
FENL L. 7 9 A4 F % T-SEMEE %2 JH v CHRL RS S AT 2 47 -
Too G, 155 N7ohEE & L IE AT 2 /7. GrCCR4
DR OFFED X = X 2% X ) FICR$ 5,
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B EF Kap 82 D FUS L3419 5% - RSB
HIENCEH T B Pro-Arg K SNTF FICKBHEE
s DRREA
Ol Z0E . BREE . BHRE—B'

VALK - . A - SEIREER - S

RNA #& % » /8278 & L CHHE$ % Fused in sarcoma
(FUS) 12, RINPICHL - M 8ES 5 2 212X ). DNA f5
B RNA &1 E-3 5, 2 FUS D - i 558 % 6
¥ % OV KT Karyopherin £2 (Kap 2) TH b . Kap
B2 OFEREALY 7V (NSL) #&3#RAL & FUS 2541 B A
9 5 2 & CHG BRI ARE T 2. — . KKk ALS
BB T Corf72 BT ~DI AR A 5 FEE SIS Pro-
Arg Y Y X7F F (PR,) %% Kapf2 12 & % FUS DA%
R 2 FHET 2 LA SR TV B 0D, ZOREIZR X 4
ZALEHS LTIk RV, F 2 TARIFZETIZ. PR, & Kap g
2L OMOMEEMNZMETT 52 & T PRICK % Kap 2
D - WA BRI R O BLE X H = X 2 O Z B L 72,

9. KapB2 & PR, OBEAMWIEK % 40 T2 L - T
ks %720, KapB2 12 PR, %Ml 2 T SEC-MALS il %
AT- 724, Kap 213 1 BED PR, 24T 5 2 LAWK
EN7ze Kap f2 12xb3 % PR, OH B AT EBAL O ] %2 12 1,
Ile. Leu. Val, Met # [ fifk 7 ~)v L 72 Kap 2 ® NMR
fBHIZ L TPROIWCE ALY 7 FEBZEN L& 25,
PR, X Kap B2 L. NSL #ETALICH AT H I L29REN
2o UL EDFER 25, PR, IE FUS &AM Kap f2 & &
HTHIEICX Y, Kap 2 © FUS TR 5 M5 EER 2
EF LI ENREEI N,
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ERhEE 4 >, /N78 FABP3 & FABP7 DAEHAEE{E &4
1 DFZEA

Ot AZER". MBE. BHE'. k2 HFE@BN "
I B 4. AR %S, ATE ERE . Bl ES

VBB - RIET. CBHEA - BRONtL. HEA - ARt
CBAIA BT CASKA - BRE. CBOA - BRI, T EEEA - RS
GRS & 4~ 7% 7 B (FABP) 13, T3 L ¥ — R
ORERI e LTEIENBEZ KA L% L Tnwd, b
T 10 FEE AR EINTWEA, ZOHTIKICHELET S
FABP IZ# H L720 THSIIKIZBWTLETH 5 K%
AFLFINRTIEE 2 120k L. RS MASARDIEEEZ Hviz
WMEfTbhTwb, LA L. FABP 0GR EORE %
MBIZIZED L DIEIBEDOHEZARL I EBRLETDH
%o AWFZETIE. X 0 FEUMEDE WV FABP3 & FABP7 129
WCETEONRIGNE 2 FH W TR 22 ) 7 2 G2 X
720 AR TIRBURMEO B WIRBR MBI AT 5 L &
AbNTWa7-0, MEEOMKDHLYIZDMPCY RV —24%
i L CHENBRBE 2 Bl L 720 Apo f&® FABP 2 #5851
ANS # 5 & S THOLME %MW E L 72 FABP3 & FABP7
DWHIZB T, SMIBIE & O A BN EE O R
1 CIXBEARME IS LT izas, Cl4 L E DRI Tlaik
XRS5 N %9572, FABP3 O#fiEZ M3 % & CI3
DRI & DR AHNNTEADR A S N ANEFIRIIEE T
13 C18,C20 TlXZ&EAS G OBV BUFITE AR < 7 - 726
BB T BN EGOM THIE R EVIZR SN2 h o
720 C22:1 & C24:1 TIXMONRIGEE L Be by, I8 < Bl
BRA S, TIUT X o TERFPRIERIC TR VB %
R Z EAVRIEE N,
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V1A EFBRHWEEZAVEY POLEB{LBRL
¥ by0OLb c DESHEERT
OB "', FFE AH . &)l =5 >, BH FA° & —F°
EEAE'

VA -SSR - ISR, P 4K - MR,
CHERERERIK - BEM. ‘CeSPIA. P =&KX - BRE

KEBsrD ATP &, EE 7 » 87 G571 b o~ % R 6k
gk (Kr ) $62&ThEEFNE T ot VEREZFH
LT, ATP AR ICL > TEEENTWE, 2o 7a b v
R TR W 7 >3 7 B O BF15E RS & H L
WL THBY, PR S ¥ 37 BB OB EEEEO M,
T RV E B IC B 2 EELRRETH 5. LTS
WZkoTy I hay FY 7IHEHORKICMEST S b
LAALEES (CcO) &, CcONBFE2MHT LY ML
c (Cc) DOBAMHELED X H ST IC X > THL M E
o7ze LUy Ce-CcO 5 ihid. s ook i Bh 1k #)
RSy XV T ORBEEZIFTB Y AN OREE %
LTWARWITREASEH SN TWw5, Z2 T AifETld.
79 4 F BA-BME % F T Ce-CcO D h T ok % vk
E L720 pH 6.8 3 X 0 8.0 T Cc-CcO DHIA R % % 4
3.9, 3.7 ABBRETIRE LR, wWTFho pHTH Cc D
CcO IZx 3 A5 AALE IR g & K BT wiz, LA L.,
Cc & CcO MDKFERHETIZ 2 54 F B TORED T Hd
Ll Cc ZRDBENT B ED o720 CcO ITIFIREE D i
BTZHARTHLBEFKIGRICTH-0IC4TET% Ce
LEETHINCcld—ZIZ 1 BT LR TE v, LAt
Ty BEZKICEERITT 57201213 Ce FERL 4 EHE
R M D) KT LEND Y, RIFETHL LR 572 Ce D
NEEMIE, Cc D CcO 25 DER WM ZRIEL TWwb &
EZbNb,
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Cryo-EM structure analysis of C. difficile binary
toxin CDTa-bound CDTb-pore

O Tomohito Yamada', Akihiro Kawamoto®?, Toru Yoshida'*,
Takayuki Kato?, Hideaki Tsuge'**
'Fac. of Life Sci., Kyoto Sangyo Univ., “Inst. for Protein Res,, Osaka Univ.,,
*Japan Sci. and Tech. Agcy, PRESTO,
“Dept. of Chem. and Biol. Sci,, Fac. of Sci,, Japan Women's Univ.,
*Inst. for Protein Dynamic.,, Kyoto Sangyo Univ,,
“Ctr. for Mol. Res. in Infect. Dis., Kyoto Sangyo Univ.

Binary toxin is a group of bacterial protein toxin which
is composed of enzymatic A component and membrane
binding B component. The B component forms ring-
shaped pore with membrane spanning beta-barrel in host
cell's acidified endosome. The A component is translocated
into the cytosol through this pore and shows the enzymatic
activity, resulting in damage to the cell. In previous study,
it was revealed that the pore has a constriction site with a
diameter of 6 angstrom on the translocation pathway. In
order to access to a question, How the A component can be
translocated through such narrow pore, we had determined
the complex structure of Clostridium perfringens binary
toxin. Comparing the structures of A component between
apo state and complex state, exhibited the structural
disorder of N-terminal alpha-helix, allowing A component
to pass through the constriction site. We further studied the
structure of another binary toxin CDT, which is produced
by C. difficile. The complex structure of CDTa-bound
CDTb-pore at 2.56 angstrom resolution, showed same
unfolding aspect as C. perfringens binary toxin. Here we
will show the conserved unfolding mechanism and the
different aspects between binary toxins produced by C.
perfringens and C. difficile.

b FERIEIFEEFES 4 /N7 FABP4 DML
V7 FEEHE~TRMENEICERZHTT~
OFH A% . WARFER'. HEMBL'. MHEX HFEBN
A2 B . AR 5 5. AT ERE °. Bl EsE
THEA - RIET. TEEA - MEOWt. CEEX - REERL.
CEBHIA BT CASK - BRE. CIRA - BRI, BB - RISkl
7z B NR WG EE &S & 7~ o3 2 H (Fatty Acid-Binding
Protein,FABP) @ IgIHEE x5 2 #5 A48 % 45 T-RH# 1 T
W& o TSR TV S, 2o T3 FABP4 i3k b ok
HICHG-LTWD EEN, ZO5F XS =X LOBHHIH
ENTW5B, KBFZETIE. FABP4 & £ fE o Sl g I 1.
ANEIFIPRIFER C B DA BT A ATV D, HEERT
VRPN B A RS B 72 D IRIFER IX F0i i DMPC V) Ry —
LY AT, 2212 Apo 1D FABP4 #/EHl S ¥ 7. 2D
. BUKPEEOEIE ANS 230 L. T k4 & FABP4
IS A L7z ANS OH6RIE 2 M L7z, $XTo FABP4
ICANS A L7z E0EGMEZ 100% & & L. 40t
JEDY50% & 7 o oW O BRIFER IR E % EC50 & E3% LAkl L
Too RFESHE DR 2 BMIRIEEE (C7 ~ C22) R AfuflE D
B2 BRI (C18:1, C18:2, C18:3, C20:4, C20:5, C22:1,
C22:6 ) g L. ZN 5 12xbd 5 FABP4 OfE A8t %
T2 FER, (1) CT 25 C13 1BV THEBMEA STV
Cl4 75 C22 D JEIilE T3 i FE OB IS B
ML % BN D - 72, (2) C18, C20, C22 DFRTIZH
WA AR IR 0 )7 s IR & LT 10 A5 30 ik
EBAEDE < 72 o T2 AR BRI E DE WIS X A S BAED
EWEIHF Y RO A7

Structural insights into substrate selectivity of
ancestral chelatase CfbA
O Shoko Ogawa', Yuma Oyamada', Masahide Hikita?,

Takashi Fujishiro’

'Dept. of Biochem. Mol. Biol,, Grad. Sch. Sci. Eng,, Saitama Univ., “IMSS, KEK

Chelatases are enzymes catalyzing insertion of a divalent
metal ion into substrate porphyrinoids. They are classified
into three classes (class I, II, and III), and the class II is the
largest group containing various kinds of chelatases. As an
ancestral class II chelatase, CfbA was identified these days,
which catalyzes a nickel insertion into sirohydrochlorin
(SHC). Recently, we reported structures of SHC-bound
CfbA and a reaction intermediate of CfbA with SHC and
Ni(II) ions, and proposed its unique catalytic mechanism
that an acetate group of SHC is bound to a Ni(II) ion and
assists its insertion. Meanwhile, it was reported CfbA
also used SHC analogs of uroporphyrin III (UPIIT) and
uroporphyrin I (UPI) as substrates.

To reveal SHC-type substrate selectivity of CfbA, we
performed X-ray crystallographic analysis for each of the
UPIII- and UPI-bound CfbA. Structural comparison of
these CfbA with SHC-bound CfbA indicated the substrate
selectivity of CfbA were affected by interactions between
carboxy groups of the SHC-type substrates and polar
amino acids in the active site. In addition, this comparison
proposed a nickel chelatase activity was influenced by the
possibility of a Ni(II) coordination by a carboxy group of
SHC-type substrates.

Insights into the light-driven ion-transport
mechanism in microbial rhodopsins
O Masaki Tsujimura’, Keiichi Kojima?, Yuki Sudo?,
Hiroshi Ishikita®*
'Dept. Adv. Interdiscip. Studies, The Univ. of Tokyo,

’Grad. Sch. Med. Dent. Pharm,, Okayama Univ.,
*Dept. Appl. Chem.,, The Univ. of Tokyo, “RCAST, The Univ. of Tokyo

Microbial rhodopsins are membrane proteins that have
a retinal Schiff base as a chromophore and are involved in
light-dependent biological functions in microorganisms.
Using a quantum mechanical/molecular mechanical
approach, the light-driven ion-transport mechanism in
microbial rhodopsins is investigated. The functions of
microbial rhodopsins are directly associated with the
absorption wavelengths, as both of these are predominantly
determined by the three residues near the Schiff base. The
desolvation of the Schiff base...carboxylate ion pair is the
driving force of the proton transfer inside the protein. In
anion channelrhodopsin-1 (ACR1), which functions as a
light-gated anion channel, formation of the proton transfer
pathway leads to the disconnection of the anion conducting
channel. A red-shifted mutant ACR1 is highly demanded
for the use in optogenetics. Based on calculations of the
absorption wavelengths of 192 mutant ACR1 structures,
which show that the removal of Thr101 increases the
absorption wavelength, TIOIA ACR1 was expressed in
HEK293 cells. Consistently, the measured absorption
wavelength of TI01A ACR1 is 10 nm longer than the wild-
type ACRI1. These results provide a basis of structure-
based molecular design in optogenetics.
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% OEERBICHEMET L7 I 04 FHME, 703280
BEEBEIZL > TEREINL, ZO72H. A b L AISHBIZIG
BLEHEEZ LRSI LIEETH Y., EEXKNTIEIREA 2
BTy X7 HOEERZEBL TWb, PTHIRS T2
Tav 2y 878 (sHsp) id. MIBA b L AICIBE L TRaM
WCRBHAEINL Ty ROV BETHY . ATP Ik GES
WCEWY X BICHA LEELZIET 2 2 L 2bhTw
b0 LpLAAS6, 7304 FHALRISIZHST 5 sHsp D45
TR ICER ST WAV, 22 TARFZETIX, HisLE
TRFEWR sHsp TH S aB-21) 2% ¥ (aB-C) 7 31
A FHHEE R L ERM oM 2 HIg L7z REE LTI, 7
I A FEHERBIZE B SN D EEMA (7 I 2 A FRIK
K) O EBRMZBICTEXLE M4 Y2 ¥ BE#HERINL 72,
B#iogtEREICaB-C2itFsE5 L, aB-CiZB#o
B/ —TWE R 7 I 04 FEEMRICER L. IRERAEWICZE
DOWEEZ PR 228250 5z FOAERwICIE. aB-C &
B OWHAETN BHERLIEE L Tnb 2 2RI NI,
EBAE HMEIIC X AT, HAKRET I a1 FRiERA
PELSMN L) R E L TBY.. /M XBEGELE2 D
aB-C DEIED L B2 KL A2 Sz,
oo, MRS EaEAXRZ bv, Ta s 7 —YitEok
RLBEL. ARETE, HEKROHEIFEL koW
7 0 A FRIBRAR O RS 2 35 5.

ErIVEYARRREFO N KERD C Kk
RIEDEEHRBICERIRE
ORM HHF. B #N. i #F. BEMEX

BTXK T -4£&T

W 7L HH o M3 52 7% fk (Odorant receptor, L F OR) &
GPCRIZJET 2 THBEEHES v X7 ETH D, — NI, £
< ® OR BN ARLZETH ). REMIIZFBL S 72512
IMEAETERLTLE ). 20720, ORs OREHEIZNETH
0. ALFRRITIZ BN TV S, SFEE TR W—7 7 3
) —IZET e P OR DR CTRAMEDE T X 7 BRECH THER
ENFear ¥R OR PIEEICTH BB o 2
ExFEHL, 22 0RZETIVOR & L7zFMIZE
L RRIENT 2 A T B RBFZETIE, FRISEWATIRBIEHR
%729 chORS52 % flv . OR o#ifiash N A & Mg C
Kb OB#E ML L2 HWE L7zo chOR52 @ N K
& CRIMRIAMRE £ 4 ER L, RSB B 2 WA R
EOBRERIMED BN E TRz ZORE, N REIILAH
AHMZZRE L T2 853k 2 RIFE £ 5 & chORS2 il
FBLPHE LT L BRI SRR O 7 2087 F 2 BRRIER
ORI OB DK E 92572, C KifiKIHIE chORS52 DA
KB RAEDKE WA IIR SN ho s, 125K EE
SHLETIZANTH D/ F VY BRGRD Y 7 F VARES
PEASTH R Lzo S ofEH, Mifast N A1 to> GPCR & 1A
BEIC N BB SE B i AT >~ & > 2 OR ORI #%IC &
YThHDH I EWIREI NI,

RAREEAESHEAME H K770
ERIRIE T T AT
OB FE . SHIHE . HEE—"

"ERAR - MR, ST - SEDS

AT K7 3R WINT S 2 22k o T BRI
F v R, GERBII A & R Tk v — T Ok & etk
TEERTHEZEY VR TH D, —iIZ, ¥ V37 Bk
FRERETIIAESICEN L, ZoliEZELY). — T Bw
BZENEFD, BIRTOEETE 2WMENESY v 37 B35
MERBCHER T 2 EMHE» SHL R EN TS, 2021
EICR AL EHAMEH Ry o 1ETHL VA R
7T v (SzZR) OW. BB ICEET 27 —F 7 05F D
MiSzR & MsSzR 73 H B BE I 2R 0 SzR 12 e~ B2 58
WMEHFOSZEZHE L2 LA LI E TMiSzR, MsSzR
EEWAEEEE RO, BIRBEETCERETCEZ0E ) 2
WEHLPZ R o TR olze & 2 TRIFSETIE. MiSzR.
MsSzR OB T COMRRIGE 2 W7z MEY T K7
3V OKERRIZFE M OEIUIED & v 8 7 B ORETEZEALIC
FVglERIEN, Y42 v 7 5%EE (74 b A2
V) RS, FZT, 25 T 5 80 CoiJEd#ipH T MtSzR.,
MsSzR O W PEWLIH ZE Z 1T 7 4 b A 7 VO A R
5B T T OMBIGY: & S L 720 Z DR MtSzR,
MsSzR 25312 80 COBEWBBEI T TH 74 bW A 7 V&R
L7z2 e, TN EIMEREE TR 4 i L LERE)
MHmEH Ry 7 THLI WL Tl
Eyring 70 v b5/ 5N BI)5H8F X — & — 0 5 iR
BB ZENZENOT7 4 A 7 VOREBIZOWT Y iFEm
T 5,
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AIFHFL 2 TIMNSLIVE DV INIBD 74 —=VTF 1
v JPEIR
OREH'. AN XM =& D&’

"EIK - ABHEL. TEIKA - MER - lEt 82—

FEAEDT LA 7 AN —%8T, GHNICTYAL v &y
YRV EOERIREE R )OO H b, INHDANLTHA
VE YRS AIBIFMICBEETH DT K
B EOMBRTRIE L2 o720, BEICRZ)RT o7z
N5505%<L HbH, TIITHFTBBE TS 7 +—V7 1
VIPERENTV WS EICRRT 2RSS b, T2
TARWETIE, ST TRBIENRTELALTFS v & U
JEDTH— VT4 Y TICONTHARLIL E LT ZD8E
—Bf & LC. Baker 52%FI L2 TIM SL VT 4+ — )V K
AEONLTHA ¥ 5 V828 (AL TIM) 2 KW B L O
TR R A RS B 5% PURE system THB S &, ZOWH
PR L 72e KIBEH AR TAL TIM % 383 S 87501,
BIFMICHEL R D L) ICHEFTSNAZATTIM TH- T
b, MM TIRBEMEINZRTEEVH D LW 5h o7z,
CNIZBNHENREN L IN T+ — VT Y TIEET LD
FTREBWI 2 RBAFITLHKTH S, KIZ PURE system
THRE LA, MIATERETAALTIM &0 T
ETHHEETH - 720 Thid. PURE system 1217 + — b
FA VT RGTEY vy RO URGEENT WS &2 F
RDEENGRERTHD, SNOLDERIPS, NLFHA ~
FUNSTEDT + —NVTF A4 YTk, RIREZE L D % 5
DI EDPRBENTz. SHRITEEY VT2 FHwiz X0 aE
BT A —=NT A VTN ED T FETH 5,
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Supercharging design with appropriate
buffer selections can control physicochemical
properties of antibodies
O Keisuke Kasahara', Daisuke Kuroda'??, Raiji Kawade',
Aki Tanabe®, Satoru Nagatoishi®, Kouhei Tsumoto'***
'Dept. of Bioeng.,, Sch of Eng., The Univ. of Tokyo,
’Med. Dev. Dev. Reg. Res. Center, Sch of Eng., The Univ. of Tokyo,

*Dept. of Chem. Biotech,, Sch. of Eng, The Univ. of Tokyo,
*AIDS Res. Center, NIID, °Inst. of Med. Sci,, The Univ. of Tokyo

Surface mutations with charged residues, called
supercharging, have been suggested to improve
physicochemical properties of proteins. However, details
of the molecular mechanism remain unclear. In this study,
we explored how supercharging affects physicochemical
properties of an antibody. Starting from the WT Fab (net
charge of -4), we computationally designed a supercharged
Fab with the net charge of +10 (pos10).

Differential scanning calorimetry showed that thermal
stability of pos10 was preserved in phosphate buffer (PB) at
pH 8, while that of WT was decreased. Molecular dynamics
simulations suggested that the phosphate ions interacted
with the positively charged surface. We also measured
zeta potential, and found that, although it was positively
charged as intended and colloidal stability was improved in
acetate buffer, pos10 was neutralized in PB. Interestingly,
despite the fact that the antigen surface is positive, pos10
bound the antigen with a similar affinity to that of WT in
PB. In contrast, pos10 bound the antigen with lower affinity
than WT in the absence of phosphate ions. Put together,
our results suggested physicochemical properties of
antibodies can be controlled by supercharging design
with appropriate buffer selections.
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T 5o ABIFETIE. ERBEMEERICX 2 7 v 87 EofiE
BALDIRAT A R e 22 A % (VUVCD) i3 & R
SEE R A DbE, ¥ U2 E - IRE A H AR B
OB 2 R ATz 7 X7 B & DRI 2 i T e
OREMICRETE LA 7 aimBEe V2L, T um
FCHEMIMETEDL V2NV Y I MENRE LR 72
VUVCD ZHEICFKE L7z, B EAERMIZEDET VS 3y
HeLTpo27vru7) v (BLG) &, F/EREE LT
UVERATZ7F I u— Vg x v, BE/ % o8
7 H R E L =50 O 5T 0.5~60 1 o K E 45 VUVCD
H5E % 260 ~ 180nm DHPHTI7 o720 710 —IRETIHET
DEMMAYEACD AR PVICHEB LW E2ERL
72t BLG OAKBEMEEMRIC L 2 AR M IVOREEZAL
BT L 72K, BLG O kSRR & DI, AT
YEDB anNY v ARHEITEL L. FLG R TR
MAMEERRT 52 L0 Dol FREMICKEL
VUVCD A X7 bV &SRR TR L2225, &
DOREEEALZ TIRBIER TH D 2 D0 h o720 RENAE D
LA B ICE LS REE THMET S LT, ¥ U
78 - IR EAE B 3 E B R E 0B b gL
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$09-06
IR 17014 D585F /) 774 N—1EEDHRNA
ORAEth . ZERE' FAXIEN. KERAL

{ERE A, ILnF—'. BREEF'. EARBE"

| ZRBYEIRA - M.

PEREEA - TN —A I R—atra—,

328 N— (1)

T4 T7ug E 7 EDOLROREERGE AR T AREE S vox
JHETHAb, FTxld, MBENIIBWT, 74704 =45
T 5% BEEEENLIZF ) 7 7 43— (NF) OfE G
ZRMLTE72, NFo®Ezillicii~s i3, 724
DR, 51217 BROHIKICET L E# 2
LbNb, L2Lads, AiRAERED L H ST L L
TNFZEEL T 200ERFEHOEETHL, TOHE
(& N Kl His-tag L7271 704 Y oH# L7
NF (2% LT 49/ ki F (AuNP) 2Wess &2, 215 of
EERZFNRSL ZEICLVRRTE D L#E R 20 RIFZETIE,
NF L2 L7z AuNP OfED S NFHo7 4 704 »d
MEZEETLHIEICL ST, NFOREZHSIZITH
LR AME Lo A B LIRS S 872 NF (2 AuNP % 370
L AFM TEi%%21T-72& 2 A, NF i Z AuNP 3% k3
THAEL TV BT HE SNz, & 512, His-tag % Yk
THHEFTHTAUNP 2SA&LANF Z2UF L7282 A,
NF £ I L TWwW72 AuNP OHAHA T 5 2 Ehbho
720 TOHIELD . AuNP »F His-tag IZHA L T2 2 LAt
MR SNz REFFEICK o THEONZMEEDL S, NF T
N RIA R A ZH ) B LSS & > TwbH 2 EHUR
sz,

S09-08

MAEFET7SHY) LT Fab DEEARICHID7H

® Phe — Ala ER{#FER U Phe-Pro Ed5 LN G FED

Pro — Gly ER D AR EMERIF

OFNIBE". hif (%", THBEF'. #HIE> XE &5’
=Sy NEE NN

HES  OPURESERDPRE S, 7> % SHEGTER B
BV EZ B L CTwb, L LUK 1gG 41 10l L
WRTOEFEE b 20BN HE KE LRI A FARLE L
he —HTHURT 57 X~ b Fab IZBEEER KB 7% &%
AW TOEESTRET, HBEEEIEVEWIFIEDL H
0. Fab #AOHENEA TS, X5IZFab D7 3 /R
PEE A X BREEAREBTENR, AERRETELD B
BEPHZON, TR ENMOERE Y TE S, Lol
%7050 Fab OFBRMEIIBFER TII R0 7 IV BERIC
L BTN A7 (L BRAEHEO MR EIA T Th b, =
NFETEAL L. PUREIES 7 ¥ &~ 7 Fab OF 1) Pichia
pastoris 75 DKEFEBUIKY) LTV 5, £ THRIFZETIE,
Fab @& #8055 T-WER I Phe 2 BAFHEL TW5H Z &1
HEHL. 2o Phe DEEMNDFG 25 212 Ala
B L7 TROZE R Z %2 v TER L7z, DSC I X
LML D, 3L A LEDERRTAREELSH S, Phe A%
H$HE LSO 7 2=y b FEARRAER B O 48 G0 & i
WEOR STV A—HEBOMEERICES LTSI &
Dahoize EHIZITE A LD Phe D1£121% Pro 23MiiE LT
BY.FNSHDPro & Gly ~EH L7z 6 ORI AEERL,
NF L7z FORER, TV KR —3HE L TOMEAEHIZ Pro
DWREWICRKRELEFLGLLTWAZ NG olze U EOER
PRIFNTIC LD L FRIC 2OV R — SR 8 C O A HAE A Fab o
TRV L TWD 2 L5057
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AR ERENFICEELFREHRRT EFIVF
FVIART 7—EDRALIERE
Ofk4A BT . T B3\ KRILBE, 75 HE .

AR ELS HEE— BRHR. P

VEARE - BT - A, C EWHT. CKBRERR. EK - &

g v o — 2 (CA) (& ATEN OB R ISR
NBWHT I ATy 7 Thh, CART & F VEEHRE DL
MNCAE BT B2 355, 72 F UV EOVARREICLD
KGR AN & L B Thermoanaerobacter tengcongensis
HET7TtFVFT T2 A7 75—+ (TTE0R66) 1X. CA
OWT 2 F VAL Z S 5 2 & THESBREDI TR TDH
%, TTE0866 &, &JEAKAFIENERL 7 & F WALREH AT JH &
M % carbohydrate esterase family 4 (CE4) 2J8 L. N &
Ui B 0 B EUASH 22 S BUKME SR (NTR @ 113 aa) &, C &
Ui A0 o filt % 5H I (CE4 K 2 A4 ~ 1189 aa) O K S
bo TNFETOWSET, NTR & CE4 KX 4 ¥ 2 &G IFAER
TTE0866 (WT : 302 aa) OfEMEEELH LM L7z, L
L. NTR OB THEIIBL ST, Mgz E2 s 2h-
720 ARWZETIE. NTR 75 7 2 2 b B XU NTR KRELZEHEAK
(deltaNTR) offiik - BEAEMHTIC X 0. NTR O EIfFIH %
E*E Lf:o

NTR 7527 X ¥ Mid, T ¥ ¥ 2R 7 PR E—
AR T PIVEIRL, RIREWFIRTH S LHEIO SNz,
deltaNTR 13 WT & Hig L <, R3S M2 B W THER
AL KT L7ze 720 deltaNTRICNTR 75 77 £ &~
FEREMTHZ LX) EHEIZIE L 72, 25 ORR
225, NTR ©#¢#ix CE4 N 2 4 » OEREHEFECTH 5 &R
ENTzo B, BIAEOET L7z deltaNTR R ICiLEEH %
WML 7% < & S RAEHRISHIEE L. WT Of5 8 & B DR i
FREEEE L

ABC b5 RAF—4— BhuUV-T O LEELEIC
B9 2R iR 5 EIE
OFEMAfE". i HEM . BAE . A ER®'

"HEA - BRI - fb. T REX - BRIE. P IEM - SPring-8

ABC F 9 v 2K —% —13 ATP O#E 4 « KRN
WHOBGREZI) ¥ V2 HTH D, T OEEMHICON
TIIZ  OIZ WL AT TILHEWZEL D 2 < Bk % W
ILTE LRV DFMERAHTH D, 2T, N2 EHY L
35 BhuUV-TIZHEH L. N2 DOFEAIREIC X AW A X
7 FIVOBALEESET S Z L TIRERIS OB EIT 72, 2
NETIEALERELRY 75 X LG5 » 7328 BT
25 BhuUV & HAEKZIEE T 5 &~ 2428 BhuUV 125211
ENATP ORIMTHEN/RI LI EZHLNII L, LA
L. BiEKIED 7 4 A A —VICHT 2 ERIERMETH 5
72, AW TIE I U B ORI hE % 7> Stopped-flow
EHWT, ATPOREGRBRIEZ LY VIV Y — v F—N—
DORIEZ BT 52 L 2 RAT0 NADBhuT 2055215 X
L BhuUV & # & L 72 BhuUV-T & ATP % Stopeed-flow
WCEWEATAZLTALDMFEELFREL, ZNITHE) AR
7 MNVEALRBIE L7, BEBH 1 ~20, 21384~
SFREM L7z 0T & BURBIART & DEART M Vv afR/z e Z
A, 410 nm AHE IS E R O SR DDM & N4 & o
HAERIWCHET 2IEOE =7 BB SN/ TOZDODHER
R7ZIWVIIRIIEFEAEFR—THo722 &0, NAX2HLUA
12 BhuUV-T 7 5 &I 2L DDM S EER L7z &
EZbNb, EHICHVERBTOARY PVELZHRZ, ¥
YTNE == N=F BT 5 2 LT &0 R kR
BIZOWTHEmT A2 TETH b,

Comparison of two different LLPS of the

RNA-binding protein, fused in sarcoma:

Pressure-temperature phase diagram and

pressure-jump kinetics

OShuijie Li ', Ryota Yamasaki’, Fumika Ide®, Yutaro Shiramasa?,
Naoya Sasahara®, Tomoshi Kameda®, Takuya Yoshizawa®,
Ryo Kitahara®

'Grad.of Phar. Sci,, Ritsumeikan Univ., *Phar, Ritsumeikan Univ.,
*Life Sci., Ritsumeikan Univ., “AIST

RNA binding proteins and intrinsically disordered
proteins yield liquid condensates via liquid-liquid phase
separation (LLPS) in vivo and in vitro. The fused in
sarcoma protein (FUS) liquid condensates are known to
be involved in neurodegenerative diseases-amyotrophic
lateral sclerosis (ALS). The time-dependent transformation
from the liquid condensates into the more condensed and
less soluble phases is thought to be associated with the
development and progression of ALS. In our study, two
types of condensed phases of FUS, were observed at a
low pressure (LP-LLPS) and high pressure (HP-LLPS),
respectively. We used UV-vis spectroscopy coupled with
pressurization to detect absorbances (turbidities) that
could present the behavior of protein condensates and to
generate a pressure-temperature phase diagram of LLPS.
High-pressure microscopy was utilized to observe size
and shape of the aggregates. In addition, pressure-jump
experiments coupled with the UV-vis and microscope were
performed to study formation and vanishing rates of LLPS.
Interestingly, the liquid condensates in HP-LLPS are more
condensed and less soluble than those in LP-LLPS. The
formation and vanishing rates of HP-LLPS were two-fold
and 20-fold slower than those of LP-LLPS.

1771 7 -Ca* MHAEEROMNZHIRIR
OBA R ', M 8t °, ATBA°, FRF . AH &R
PRI AL PRA EHRLREX - E

427+ ¥ (AQ) &, Ca*' L& T 5 & FH LD (460
nm) 25T BIEHNY V8 B TH B, AQ 13 Ca*' ik
UM% 32 L, ZD5 B2 HH VL3 5T D Car 25
BTHIEDPIBICLETHH EINT VD, X AR
FRT S Ca® F A L A HEELZIL T e FE T 5 L E 2
LNbA, Ca OfEEVERBMIcRIZNEI D, 17
DBFFED & DREEE 72 D7 & 9 FEM 7 50T LRI
Hb, T T, AWETEISERHER 1) 2 M) — (ITC)
ZHWT Ca®* O AQ ~NDOFEEITHE) SBZMET A2 &
Ty AQ-Ca™ B DM s LM H 2 B NFMICHM T 52 %
KAz AQ K LT Ca® il 2 E L. T DL %
ITC #WTY 7V E 4 ATHE L2 RICHEETHAQ &
Ca¥ OFENVRICH LTRIEEETO Yy NLEZ A, VI E
A FBOTZI 727 L2ED6, 1 5TF0Ca 1 oD
Ca¥ ¥B ISR ET 5 LIKEDEFVTIA v T A V7
Biiolze TR, MEEER K, =20 uM. fHHT v ¥
WE—Z LA H=-50 kl/mol, #EHTy ¥ —2{tA S =
-60 J'mol"K' WIS N AHDPHRTHBH I E
25 AQ-Ca” #E BTG THY., ASHATHHLZ &
A5 Ca? A2 X 5T AQ @ Ca* farEhr oM E AT & &
N7zLHEETE D, S WEREZ X VMALTHI LT,
2HH5VIRIFSTHD Ca OfEDOmMEZREIT L. AQD
Ca” AT A5 T IC OV T ERE T 5.
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OWIE {18, =M B%. BFfIX. 0 HE
ALK - BT - £ HIRY

CHIBLAF %, -5 7 bZua 7)) ok or-142 12
MEFTHXRTF FWIFTHB, YAIVT 1 FiEd (Cysl06-
Cysl19) ZHiH, 98-107 & 114-135 OFIH T a N v 7 A
ERELTWDE, INFETIE 1) YAV T 4 FEEAHIIN S
NaLaN) vy 7 ZAOEPBAT S, 2) 97-110 & 111-138
TS T B HRTF FEIRIEANY v 7 2B 2R L
W, 3) IS TODMR DY AV 7 4 FREG TSR T
LN v 7 ZAREE LBV, L) ZEBMLNTWS, &
NOEDOIRENS, VANV T 4 FHEGICE > TV—=72BIE &
NrE, V—=THNOXTF FEPWY ) 5TV T+ — X —
Ya YD ANY v 7 ADOBIEEAMEE S NS L E 2 T,
CORBEMENSD L7212, CHIBLAF @53 109 & 110
oficEnEZn 1D, 32, 7T2O0GlyEMEEIFALA3 D
DERK (Gl. G3. G7) 218 L7z CD ZAXZ M Vb,
AL Gly BIEDEKIZIE LT, AN v 7 ZAmd W55 2
EARENT. 720 NMR %5 CHIBLAF L & To%ER
HRONY v 7 ZEBIEFE—TH D, AT 5 Gly oz R
T TN, AR v 2 ZDRE G L2 L as
MR TE 720 ZORFIE, V= THOERIEEHE Z 1LE, W
BRI r7r A= a YEBEML. NV v 7 XOBIEHE
HIPMETTHEVIZZIC—HLTBY., V— THEEORIE
Bl v 7 20EEHIIIERYEDH 5 2 EATRIBE R,
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Ca*> WAN—T -JI5771 JRBBETEX
[RERES N HRBEERORR
OMARE' WROA. LRT EBEH.

A R . HE I ER g

'RAEK - BRAER. CERPA AW sk - £

KIGWIC & 2 8FE 5 V7 oA, KBEREO R
5 R ERBEEN R A0, MBNAERE T L % H3E
ORI E LTHEH SN TW5b, AFRTIE. 75 2B
B 1 BWEEE (TISS) 2 EF VIS, HEISHICENLH
MBI EIT o720 TISSIZX B0 5 ¥ 8 7 T ) B A
Ca¥ ikAitE % b b, Ca® HLEE AR M P I3 s kb 3 %
T L Wi 2 b0, 2720, MM T ki & % TR
$THEMY 7 GIE TISS 12X 20 WD TH B, Z2
TR TR, X VIREARESY VX HO5wE RIS T
A7, MANTIHY BAEZNET L7 7 —F2EEK L1,
BAKIZIE, K % > 7827 B @ B -turn 12 Ca®*-binding loop
(CBL: GDGDGDGEAE) ##f#iiL. g <ix CBL A&
W7 I VEEOFERIEIC L - THEEBR 2T 5, —J7.
M~ W E N5 &, CBL I35 HHIC ®E 74 Ca¥™ LA
LRSI IR 2 T B T1SS 12 & 5 45Wh%8E L RFP %225
TEFIVIC, CBL BRO®EEBGEL 720 ZOfHE, CBL
BRI RFP 1E mg/L + — ¥ — TRl Sh, REdizs B3
B RMER L2, HiwvT, CBL #4ii%l RFP @ 1.7A 7/#
He T X Rkt Wk ¥ M I T L. CBL & Ca** ¥4
CBL BHFERUAMIIFER L Ao E 2 REEL w2 &
ZRE L7z CBL BHIDHER 7 ¥ 3 7 8 Bk O ERE & B
WCHBEZG 22V T, K7 7a0—F R VERIZILHT
EDLTEERRET D, ARETIE, DT RERITAMEEHE
LY 87 BITH LT - 72 UHEORGE & & 8T
Wt 5.

#1R His & JHifk HisMab-1 & His & 5 ORI
OARKA'. WIBRT . &7 XE " MFE R
BAE- . AREX
"Bk - BEAL CECK - &=

TIAST ATV AT AIEAERRE AT HEE
BY—NVTHb, TOHTH His ¥ 7 bIL S FIHENT
WLY T VAT LATHD, His 7 7% 72k o 5L,
P OEM B H i THLBEENERT 7 1 =T A HHRTDH
5o —Ji T, His # Z7& A E I His & 7 Hitk 2l vz 4
LT 74274 RERLBEHTHETH 5. AWFFETIE, 4
AL L 23 Bt His & 7 Hufk HisMab-19 o458y — L~
OBMEWRE Lze BMELEET 74 =7 4 KRICHH T %
720l 6 ~ 10 5RIE ok L 72 His 25212 7% % A%,
HisMab-1 (3 His X 4 D X7 F FTHLRERBHW E N5 72
» Y, HisMab-1 # lwWiud X ) & 7 28§52 L TE,
Z AN & A EABBRE~NOREEZRS L7720, ki
B LU CUIM AL 2 b 2 e R EDMIfEs 5,

HisMab-1 % fifi o 7= K5 8 R M ) % W HEIC § 5 72 O IR ER
Vo7 His B IE %, Biacore 2 WK1 7 F X € v 3
P2 X Y BEr L7zo Fe &4 L C HisMab-1 # % ¥ 75 ¥ —
L7zt % —F v FICHis X 6 fHMEAEZ N SE-L 2
5. HisMab-1 ® Ex# MM E+ nM +— % —0 K, i T
HHLZEDNbhol, LA L, Yy —2F L% kinetics f#
ML7zEZA, DFEL T4 974 78T, 111 O¥MEM
HAEHTIERWZ EARE S N7z, His iRIEH%E 6 Fikhr o
NEZ & L7z His & 744 F & < Biacore fiffir 24795 2 &
XD, HEE—TFEZWHLNIITAHEI L EZRAAT VS,

1) Asano T, et al., Monoclon. Antib. Immunodiagn.
Immunother., 2021

EbtL/7O071 P DRERRRODBIEEED
WEMERRR

OmsENR'". mROA'. RERE'. BHMX'. =R AR
R SR, B R

RISA - BRAERR. C @A - . C ALK - BRI

bkl 7a54 P (SeP) &, 207 3 BEYH
kL VA7 4 v (Sec) % 10 5IEFE ., MmAEdc o s
N7, UHEMEICE Se 24 Rk 2.5 Se ik 7 v %
2 THB, SeP @ N K B A A4 »id, I & Miap <7
WEFF v RVFFR YT —EHORITHRE LTH, CEK
Ui KA A A, MR S HIRIANEATE. Se RO %41
9o SeP DEEREIZ LM OMAFICAT R TH B A5, A, SeP
OMPIFEIARIPE IR % AL S &5 2 L S, SRR
DRIEL DB DL Z WG ho>TEze —Ji. SeP D
R L NV TOMZEIZMEA TE 53, SeP DFERERHE & 12 B
T HHBIIRD TIRENTH b,

Z 2 CTARMZETIZ. SeP O KB H 2 v 72 RS HR O
b, ) I EF v b SeP OREEW MM 2 Tz KIGH
T Sec HATHEMAYIZHE L 720, 2 TD Sec % Cys 1<
B L 7225 5K SeP©Y 2 x4 & L7z, SeP ™ HiphTlE AR
WIEOBEARE LTI b 0D, Wby 75 vz
B NusA L OBEIZ L > TREGPTHEERHT 2L i
WL, T EOMIZH E oo SeP@ Izown THiED
WD RNAL VERKSTARL., AW - 56T
O TSN 21T 5 720 ZORHE, WTho F A4
VBRI SeP OWptEE KL L 72IRRETH 5 Z L AURIBE L
720 TOREBILZ, KR SeP offEH ¥ b — 7 %2385k 3 %
itk ke ¥ (monobody) %%, SeP™ % Mk ICFEF L 722
EPBBEMITFON, ARETIE, INHDFERIZONVT
FET %0
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N AEEAT=EMF SARS-CoV-2 A1 I8

NIBICHTBE/ 70—FVRGOIEREE DR

T

O/ ' HE T2, HAL . Mg EA ' SKER
BEREE . BERR. FEA’. BTHER EAE
AR -E-EBER AKX B-RRY/LACAK R BREXE

AR DHFEIN T SARS-CoV DIESA R IZ, A3 h
A apEE N T =84k SARS-CoV A /54 7 ¥ Vo5 7 B % {Fi
L. BWEBICE @SRRI RFELERSH 5 2 L 2R L
720 = ZT. SARS-CoV-2 I X 5 J& G O 4L K 12 [ Kk
FHAL X ) AL=81K SARS-CoV-2 284 7 & 8%
B (S# vy E) %R L (Fujita et al. BBRC 2020)
R TIRZWEEOHEXHWE LT, 74 a@EES ¥
YNZERS T N Eh D ACE 2 ZHEKRERETH
A4 Y (RBD) %Y XIZ&KG5 L, vy Az HwiE /s
O — F VPR OVER & Z Ol 247> 720 S & V37 |
2 RBD # <7 2125 L, — &Y MFGE B oPLE % v
72 ELISA O# %, PH#EN S ¥ 7B XU RBD #32
BT DYRDFEE SN, I, T ADBIED»HNA T Y
F—<%FEHL, S¥ X7 EB XU RBD LT/ ¥
2 —F VPR E B L 72, Piikd Protein G F5##., ELISA
2T ACE2 25k & S 7 VX7 B L O#E 4 % 57l L 7255 3.
ACE 2 Z%HRE S 7 Uy B OBE % ET PR D 1
HENT, S5, T T XE/IBICTHIRE S ¥ o3
27 Z % RBD & OHAEE G/l L 7245 95 £ o itk KD
A M LR <. 10 pM © KD % b DI IHAED &
WHILRD 3 SNz, SBIL. BARORERNT 2 &0
MDD, 7 MERILICENREZEAL, 5% 28Nt
mE%HIETTFETH S,
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CDR-Grafting I &% & ME VHH O¥tEEsERFIR
ICED<EMEVHH ATER71 77 VHEE
OATER ' hAREH . BHKH "

HTAA O FRE MM, A EFE

TEA BRI N ATUY. CEA BT - ALE. P Ak - BREE.
“EA - BRI

5 7 &R K o EIAPUA O WA WA Td 5 VHH I,
TOYPRITIFOREZERN TV T2V KRERHE VS
TR B AR & S 2SI S, SEAERFZEDS D ShvTw
%o 72k MEVHH 2 W7 HURERES LTS h b 4 b,
B PRESEN 7+ —< v PELTORBLHHEIATY
5o TZTAMZETIZE ML VHH OBUE % X ) Ero%)
RIIZITH 720, MEVHH ATE% T A 75 V%2175
2o BTG ATSVDO 7L —2T—2 L TH#HROL ME
VHH2 2% 7 L—27 =27 OfEflie L GRIRL, Thhoo
L — 47— 7§ % CDR-Grafting % il U CHEBRE L 72
BE#t o $i EGFR VHH % € )V VHH & L. CDR-Grafting
XD ER SN2 a e MM VHH 23 L TR ENE S X O
BRI 24T > 720 Bfioe MEVHH® S £, &8e +
L VHH 1B W T L ) EnEeeths X OHAEZ R L7z 3
DEEWRTATIVDOTL—LT—2 E LTHRAL. £72
PDB 284k 2 LT 5b VHH OlCHIZHESWT CDR D7 3
JEERILO LR ZE L. € MU VHH ALER A 75
VSRR T o 20 MR LT2FA TI)I DS T 77—V F 4 AT
LA SEEROCTHESREY e Me VHH OS2 17w, S
ENn7ze ME VHH 2o W T OWPERBERIT 05, A5 A4 7
5 ORI ML 72
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Towards the development of novel single
fluorescent protein-based biosensors for
sugar phosphates
O Karl Matthew Lin', Fu Chai', Yusuke Nasu', Takuya Terai',
Robert E. Campbell?
'Dept. of Chem,, The Univ. of Tokyo, *Dept. of Chem., Univ. of Alberta

Sugar phosphates (SPs) are integral to metabolic
pathways such as glycolysis and the pentose phosphate
pathway (PPP). For example, glucose-6-phosphate (G6P)
is a precursor to other SPs, including glycerol-3-phosphate
(G3P), which are used to produce metabolites, energy
carriers, and lipids. Notably, recent studies report that sugar
metabolism is dysregulated in certain neurodegenerative
diseases. While biosensors for sugars and metabolites,
namely glucose and lactate, have been constructed, no
biosensors targeting SPs exist. The development of SP
biosensors would aid in interrogating sugar metabolism at a
finer level.

Here, we engineer single fluorescent protein (FP)-based
biosensor prototypes for SPs by using a transposon-mediated
approach for library construction. Briefly, a transposon
is inserted into a gene encoding an SP binding protein at
random sites and subsequently replaced with an FP. This
generates a library of biosensors, which is narrowed down
using high-throughput screening. Currently, we are focusing
on the development of two biosensors based on the G6P-
binding protein, afuA, and the G3P-binding protein, ugpB.
Ultimately, we envision the application of our biosensors in
neurodegenerative disease research.
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{tIRL Y RERREEFSERE MtsA ICHT S
N INT PEY VIFEORRET & BEe (T
OEF M. AR ', MTRER". M)l A%~

)l —B& 2. jBAEE

"EHARE - T N\AFAID. P RARR - E - MEMEREST.

HoARR - T - fb4. ‘EK - ERIB

INA T Ny 7 PUk (bpAb) 13, F—5 T ORI
b= ZICHEFCR AT 2 ZERR PR TH 2. 2 DO
A E 7% % Fab $ik % W T bpAb # /R4 2 2 & T, H—
DOPR TR LEH 2 WIGERE 2 FZH L s sh b %
EL BEOPUAR T A 2 LI X ) M % m kR L AT
feLed 2 DU ESN 5,

AWFFETlE, fLIRL Y ERWOREIIHI T 2 SEfs o
HETH S MtsA 2 FEMELE & L7z MtsA &R 1K
ENNHEEDEAL T B 720, ¥ b —T DR BB OIS
TAbPufk % #HAE L7z bpAb 2 W5 2 LI & - T MtsA O
WHERBEEL, BRI AAEREHETSZEZHEL 2
T3, MtsA & Ptk & o 5 A% % 3512 scFv & VHH %
HERPRSOELLT I VW) v —TD% /2 bpAb % i%
FrL. KIBREBREZH TR L2, HAEKOSEREZ
fRHT L 728 2 A, bpAb DV ¥ 51 — A B 121351 G
GENLIEZLEEREAERZER T2, Vo a—%2EL LT
W ZEIZX D GTFREGICE AT AR, Y
U h = RAARGEICES RO E N EILT 5 ARSI h
oo EHIT, BEMBAHEZFML-E 2 A, T ST
#2 23 bpAb. T NAEE EHEZ 3 bpAb O ) TEIE DR
GEMET L EFMR SN, BMTIIEEED 2 WIikE
D e TH B REE NS T 52 LK L,

S010-08

Development and applications of a series of

genetically encoded GFP-based intracellular

L-lactate indicators

O Saaya Hario', Giang Le Nguyen Truong ', Yusuke Nasu',
Robert E. Campbell™?

'Dept. of Chem., The Univ. of Tokyo, “The Univ. of Alberta,
*The Univ. of Toronto

Genetically encoded indicators enable visualization of the
spatiotemporal dynamics of molecules or ions of interest
in cells and tissues. L-Lactate has long been considered as
merely a waste product with minor biological significance.
However, recent studies have shed light on a broader
range of potential roles for L-lactate. Motivated by the
growing interest in L-lactate, we developed a series of high
performance genetically encoded GFP-based indicators
of intracellular L-lactate. A prototype was obtained by
inserting cpGFP into the L-lactate binding protein LIdR
such that binding to L-lactate induces a conformational
change that affects the chromophore environment leading
to an increase in fluorescence intensity. After linker
optimization and directed evolution, we obtained a variant,
iLACCOI1, with 6F/F, = 18.1 and apparent dissociation
constant (Kp ,,,) of 277 uM. Considering the range of
intracellular L-lactate concentrations under various
conditions, low and high affinity variants, iLACCOI1.1
(Kpap = 2.14 mM) and iLACCO1.2 ((Kpap = 81.1 uM),
respectively, were rationally engineered. The overall
process of developing the iLACCOI1 variants, and their
characterization and potential applications, will be
described in this presentation.
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S010-09

calmodulin BERRRZAV/-RBENTF R
cathelicidin 7 7 X ) —D4E &£ NMR fFHFAN
(]rd::|
OLda %, EHME. MM ERFE. 2 R, HREER

| N R

v b HSRPLE X7 F F LL-37 13, FHEEIIC)E < RS
N5 cathelicidin 77 S =B L TH Y., TELVHIH AN
7 MVERTSa -helix D51 THb, 2O773IY—IC
B3 APE AT Fid, s oM FEYEO & an RIS 2 A
T 5H—J MBI OIGVEAERE 2 M 2 F b, 1D
DR NI T2 HTHIE DLV, Lo LEEE,
ZEIC, b ELERETRAZE—20 q -helix B o 45
T LA S BV, BAEFT T, CDOELR &% v TS
TEHIEIZ O W T OFERIAIT LN TV LAY, BT fEE T H
FEARTGTH B, 2 TRIFFETIE, UAFEEABTE L 72
HIRTF N 22 5B HE 2 88 @ calmodulin &l 4541
Wz y N7 EEBZREH W, LL37 20y arzo
PR RN AR AR 2 AT 5 2 & T S0 fERE NMR #:%
W75 7% & & OMAEAERNT 247 G 2 A 08 1 A
MO ZEDLZEZHNE Lz £, IVEY LY ¥
O CHRmMIZ, BEL Yy FuxF—BORy LY, HiY
RTF FOEWBEETETHA L pET X7 & — 245 L 72,
ZhE v T 3 E.coli BL21(DE3) # & lini X ¢,
IPTG &Ik 2 HIWR G ¥ v 8 7 O KBIBL 2 ML 720
MWTIMACH®, =v7u0XxF—BIlLEXRTF KDy
HE. A HPLC 12 & 2 &R 2 T, RTF FOHHEIC
B L7ze F R FMARERRTF FORBIZ X ) Rif%
NMR zZ 2z b (‘H-"N HSQC) # £ 72. BlfE. NMR %
BRI & 2 EICEE AR B RN 2 DT b,

Studies on Cry j 7, a Novel GRP Allergen from

Japanese cedar

O Jingkang Zheng, Tomona lizuka, Tomoyasu Aizawa
Grad. Sch. Life Sci., Hokkaido Univ.

Nowadays, pollinosis caused by Cupressaceae plants
is one of the commonest allergic respiratory diseases in
the world. Simultaneously, a novel gibberellin-regulatory
protein (GRP) isolated from Japanese cedar, Cry j 7,
was identified as pollen allergen to make cross-reactivity
with food allergens cause pollen-food allergy syndrome
(PFAS). The GRPs contain 12 cysteine residues forming
6 disulfide bonds, and it was previously reported that
GRPs are allergenic in the cypress (Cup s 7), peach (Pru
p 7), and pomegranate (Pun g 7). In our study, the amino
acid sequence of Cry j 7 was searched in the FroestGen
database and the N-terminal was predicted by homologous
alignment of Cup s 7. After the recombinant Cry j 7 was
successfully overexpressed by Pichia pastoris, pure proteins
were produced for characterization analysis, elucidating the
correct native structure of Cry j 7 was folded. The NMR
analysis of the stable isotope-labeled Cry j 7 and other GRP
allergens provided important data of the three-dimensional
structures. Meanwhile, the immunoassay of Cry j 7 exhibited
a strong antigenicity cross-related with fruit GRPs, which is
of great significance to help us predict the epitopes of GRP
allergens and clarify the mechanism of PFAS.

FHIJIK U7 G-CSF DIR/IKLEBBA DR X DEL
DIEECEICRIZFTRZEICDONT
ORBEN. HAEY BEREX’. TEHEF
AHEH 2
VERK - #REIE - X T o DIVIERR. T ERH - NA A X T AL

TR ER o 0 = —J B T (G-CSF) 1. UF ko 4 fb i i
EHETLHA M AL TH Y, G-CSF #ANI ek
FEOWRWEH L LTfibhTWwab, BITED G-CSF 812133
O FEHER IO M CTHEEI RS> TWh, ZTD70,
P E HERE L 72 F FREMZE ED TR ORI 2 01X L
72¥727% G-CSF #AIOFFEARD LN TWDH, FHON
K& C Kz D% CEHBRRILICE - TH U7 D%
PEASIAl L 5o 4512 G-CSF 1& N K & C Kilpsid L <
WAz, SRIEBICHEERRIZTT I RIMETE S,
G-CSF #1125 L 728k G-CSF # BU5¥ 5 72912, BIR
LIRS % 1 BRETOLEZ BRI L, BIRILER
ORE L ZEMBFIVE, IR B OB I D W
TOMBRETNR. ZOMEE, BIMLIZ X o TZEMRE DR
BEIRENZALT A2 b h 0ol T BIRILEGOES
DIEENDPBE VTR  BBET 5 2 Lo 7oe BRIALER
HOESEBRBEEEOBFZIZOVT, PDBF— % X— 212
oW HEFN e PR R T F R %2 AR T EARE L7
FHEC X 2P E 3R B EFEENEONT, FDLD,
Alphafold2 & F v CFill L7250k G-CSF o kil & i 81
IR G-CSF D BRI OfE Bl 2 B #12, AR BANE L 08
RO Z D 72 5 TS E RIS D W CEIRIEE 0 o i
DN F U E 1T o 720 REETIE, BIRILHLGOE
SV BT THE L ZOMENERICO W TR,

Immunological research and structural analysis
of a new 4 EF-hand polcalcin in Cupressus
sempervirens and its cysteine-to-serine mutation
O Shaokai Zhao, Tomoyasu Aizawa

Grad. Sch. Life Sci., Hokkaidou Univ.

Polcalcin is a kind of calmodulin-like protein mainly
expressed in pollen, with pan-allergen potential which
would cause IgE cross-activity because of their highly
conserved EF-hand domains. Previous studies mainly
focused on 2EF-hand polcalcins and did not consider the
effect of oxidative environment on the protein. In this
research, we found a new 4EF-hand polcalcin in Cupressus
sempervirens, of which the pollen is an important allergen
causing hay fever in Europe. We produced recombination
protein in Escherichia coli and designed a C107S mutant
protein to replace one of the cysteines. C107S mutant
protein showed no dimer under oxidation environment, and
by testing their binding capacity with IgE, we discussed
the effect of disulfide bond on antigen sensitization. Using
solution NMR, we obtained the 3D structure of Cup s 4,
which is the first 3D structure of 4EF-hand polcalcin.
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LBA-1
GofT = 7 IRA 2 [y PD-1 AR & L7oBRiR— AR & S

Production and evaluation of cyclic single—chain antibodies targeting the immune checkpoint molecule PD-1

Ofei® 23 Sena Kamesawa) ', /M1 FiZ€ Mizuki Ogawa) ', F1ZE Ak (Shosei Kai) 2, gA] EH3% (Mana Namikawa)
o BANE L (Yoshiki Funakoshi) 2. f4#% Hish (Takashi Sato) ', /M@l #fiE (Yoshihiro Kobashigawa) '\
Al 5LE Hiroshi Morioka) *

YRERDE « 3K (Grad. Sch. Pharm. Sci. Kumamoto Univ.). 2REXK « 3 (Sch. Pharm. Kumamoto Univ. )

P 7 REEAAR ) 0T 7 7R A o Ny AT DBAEURE, < ODAFTKRT L TR 7eipidh & LT
HEnTng, —7, ZORIWEH L& 2 b 25RO EFROWE I L T D, Ht PD-1/PD-L1 i
Y 2~3 FERIREE LK TSR TR, e GA 1L U CHHEEZhRs i 2, BIWER bR 5,
PURD AIETER AR LT D VH RAA & VL RAA 2 &BTF RY o —Ciif L7z —AREPUA  (scFv :
single—chain Fv antibody) 1331527, 000 FEECH Y | 1eGITHATE50D 1 E/hE L RS 2 B & 1¢6
VZHATH Y, AEAOITHE R LV VR scPy TN S b T2, BIWEROESE i &b, LosL, schy
IR OEARHEMORTEN S5, T, SHFEETIL, scBv O N Re C ARiiE 27T FEAIC L 08 LBk
scPv AL, SEEEEMEAHIHT 2B FEOMEE IR Uiz, £ 2C, AL CIIH PD-1 HTAHBROBRIR schv
EIERIRD scFv 2B L7, BRIK scBv D& L7 B WE LAAORIEI & 0 TR BRIMUC L BB E R
HONHUFFEATEEOI FIXROIVT, BEEM I S Qe BESERIZ XD PD-1/PD-L1 F5ABHE M 47 vk
AZBNTHE/ 70— Wik L [REOEEEZ R LW, BITE, S be0miie e Bis LI-dZ 2t D,



LBA-2
Molecular mechanism of SbmA, a promiscuous transporter exploited by antibacterial peptides

Molecular mechanism of ShmA, a promiscuous transporter exploited by antibacterial peptides

Olnaba—Tnoue Satomi (Satomi Inaba—Inoue) “2. Ghilarov Dmitry Omitry Ghilarov) **. Stepien Piotr (Piotr
Stepien) °, Heddle Jonathan (Jonathan Heddle) ®, Beis Konstantinos (Konstantinos Beis) "2

Department of Life Sciences, Imperial College London (Department of Life Sciences, Imperial College London).
Rutherford Appleton Laboratory, Research Complex at Harwell (Rutherford Appleton Laboratory, Research Complex
at Harwell) . Malopolska Centre of Biotechnology, Jagiellonian University (Malopolska Centre of Biotechnology,

Jagiellonian University). “John Innes Centre (John Innes Centre)

Some antimicrobial peptides hijack transporters of both the outer and inner membranes in Gramnegative bacteria
and inhibit specific enzyme activities and lead to cell killing. The SbmA is involved in the uptake of structurally
unrelated antimicrobial peptides. To establish the molecular mechanism of peptide transport and substrate
promiscuity of ShmA, we determined the cryo—EM structure of SbmA protein in nanodiscs at 3. 2-A local resolution.
The structure shows an outward-open conformation with a large cavity accommodating diverse substrates. SbmA is
a homodimer consisting of eight transmembrane (TM) helices per protomer and composed of 2 TMO and a core TM domain
which comprises 12 TM helices. The core domain includes conserved glutamate residues, forming a “glutamate ladder”.
The transport can only be initiated in the presence of both a proton gradient and the substrates. Based on analyses
using glutamate mutants, a “glutamate ladder” plays a relay path role for proton movement. Given that the structural
feature of SbmA is a previously unknown proton—driven secondary transporter fold, we proposed to define a new

class of secondary transporters named SbmA-like peptide (SLiPT) transporter (Sci. Adv., 7, 2021).



LBA-3
VHC class T kRoy¥-CD1d EHEIRERESRD X Bt ta it

X-ray crystal structure analysis of MHC class I like molecule CD1d in complex with glycolipids

OEZ% 241 (Shunsuke Kita) '. FKH #H Minori Akita) '\ HF #Hl Hiroki Kusaka) '. H HE& (Cong Tian)
' HFr EE (Takashi Tadokoro) '. HE il (Shinsuke Inuki) 2, 3l BEMHZE (Mayumi Niiyama) 3, #Z10 gK
(Shigeru Sugiyama) *. #H EHE Michio Murata) °. A W2 0D (Yukari Fujimoto) °. Hiffh BEE (Katsumi

Maenaka) '

Yk - 3K Faculty of Pharm. Sci., Hokkaido Univ.). 2J{K « #K (Faculty of Pharm. Sci., Kyoto Univ.). Bk -

. (Faculty of Sci., OsakaUniv.). ‘EEIAE « BT (Faculty of Sci. and Tech., Kochi Univ.). °BSE « BET. (Faculty

of Sci. and Tech., Keio. Univ.)

CDId (BEH I EHERRE B S AR T2 1 (MHC class 1) OETH Y, EMERS LOYSRMEDIRE - KEIEE
EHORT DT D, MIAIEEESNITF =715 7 —T KD il T A k- GEsfish, ke
A RS Do NKTAREOTA N7 VAT CD1d S USRI T 278, HURERIET D81 Mo ARMEHTD
WCEHIIT BN 5 TRV, IEHE, w7 A (D1 1236V VT, BEIFE a—GalCer IX Thl & Th2 HhA b A % [RIFEE
\GHETHZ L, aGalCer D7 2/UHIZT I REEAEAT 5 Z & CTh2 BeEZ 73 2 L HNC S,
ZZTHxIE B FOId (CDld) BXU~ A DId @D1d) &7 3 M a-GalCer #HEMAD X it E T 21772 -
720 mCD1d (ZBWTIET X Milla-GalCer D7 I REELAKEHEER Yy NU—VZRL TW\HZ L, vURELE FTT I
RIEOAIESC CD1d & DFHASERIERS D Z &2 R LT, 512, 4 01d EHUREA RO REEREHEZT T,
YA DA AT L BEEEOFBIZRE LT, mCD1d TlXa-GalCer |27 I RILAEAT 5720 ClIBEEMH 28 e
T EVBGENE A T VRIS D LS, 5, hCDld TiE, 7 UHBRWNE EBEEM S < e
72, mCD1d OFEFIFIATIHIEDYA N 1A L EARERHE & BT —E LTI Y . BEMEAFEIE CHUROT YA A3 n]
REERD T LR L TN,



LBA-4
HIEET 7 T2 MreB OS2 8]
Filament structural polymorphism of bacterial actin MreB

OEfE Kt Qaichi Takahashi) ', B AR (Ikuko Fujiwara) 23, =H EA (akoto Miyata) 2

VRIRAR « e (Grad. Sch. Sci., Osaka Metropolitan Univ. ), 2KPRAK « #A5E0 (OMU Adv. Res. Cent. Natl. Sci.
Tech., Osaka Metropolitan Univ.). >R « WrE# £ Dept. Mater. Sci. Bioeng., Nagaoka Univ. Tech.)

AR T T ALELRAOMETHY . HDEADAE ZEZAIIANVRZ 20 DIRA N 28835, ZOEEaE, A
07’7 X< ME OMIER S >\ ETHD fibril &, 77 F L A—_"—T7 7 I U —|Z@ET S 5 FEHD MreB
(MreB1-MreB5) 2338152 £ B 2 HAVTUND, MreBs |LEENIVIHT, EOEEF AT I 7 AZL-THEIZ fibril THEKRS
iz SR AUROPWNERE GRS b S, EBhZBRET 2 252 5T D, MreB5 [THIEN T — MROERIEEE
AL, M0 fibril &M AHELER L7ens SIEEN A B @ T % £ B 2 DTS, LU, MreB5 fEHEDRUEETZ I
0, ENHBIROIE L 70 HHEHEO BRI S N2> QR TS ZMRIAT 2720103k 2 13, MreB5 i
HMEOMEES RN U=, $f% 7 pH JOM A ARG C MreB5 2 A SHCRYE TIFERE CRIE LI 2 A4,
FAMERC O pH S CIHERA A BB FOA CHUEREAR OIS E A, SRS T ClaA A R RO H I um
DL — NROWEZ TR LT, FHDEBETE AL, YERSSIEIE 3387 DI RO OB ORI TR Bile
S, EOIBEEFE CIIES nm D — NMROWEEDTRRL SIS Z LR Uic, VILERERE D | MreB5 O — MIRFESEIL,
HHRMESRIR W TIRES LD FHAAEF TR S HL, YERSERREA TR L 9 D IEAMER AR O Z LAV I, Ak
DET/UE, PROPKA |2 > T2 MreBb AfiAieoD pH (A7 R dEfr il C L - T h 3Rz,



LBA-5
PUEMIE Y V7 T3 o DEBRICBET 2 RhiC & L7 B ORESEHERERT

Structural and functional analysis of RhiC, an L-amino acid ligase

O % (Mizuki Sakai) '. 4 BE (Akira Nakamura) 2, /N& {&— (Shuichi Kojima) 2

VRGN« BRESRRYY: - AEARKE (Dept. of Life Sci., Grad. Sch. of Sci., Gakushuin Univ.), 2238k « 2« 4
el Dept. of Life Sci., Fac. of Sci., Gakushuin Univ. )

VY7 F X Bacillus subtilis ATCC 6633 |ZX > THEAEEIL, C RIIFIEY L/ U EMET X VRO 1L-2-7 X /-5
TRATR ) =3 AT AR (APPA) R OTR AR A Y 7 F RTHY | AD O 4 D HERSIVCND, VY 7T
NIRART ) —VENLE TR AHEE L U TESKR S, 4 ITF Nk A7 A K- T TH 2 EE O
flZAD, ZDEE, NARwHDT I FEDSERHIEA~OIERRAR NI TH Y | ZOBRNTTF 2 —RBIZE>TT I/
P SEIT A0 APPA S S4UD, APPA 1, ALA=UORBHATEH D O-FRARL-REE Y o EHEEDNEEIL TRBY |
HEDA VA= v o X —REET D, AIETIL VY7 T OERIIZES L CWBEERD Y BT X Y H—
¥ RhiC (22T, FEABERTZ1T ) & & BICT R /iR e ORISERETT 5 2 & CZOBSRIMl 57T RiEa K
HOERROFENZ A ST A2 LA E LT

CAIMZ His & 7 %AHNS T RhiC & L 7 B AR5 URES b U e, SR X #A O ClRFmsEE T — & 2R L 2. 77
ASRRET RhIC & L/ B ORGHEE AE LT, RhiC Z 230 B3 BRZR L TR Y . 7V COobhi R &
{8 LT, RhiC Z o7/ E 7 2 JBE(Val, Leu, Arg) & DORISHEMZE BN LIRER, RhiC # 27 7 Bz k-
TVal-Arg, Leu-Arg DFHAEIETORTTF RIS Z EDH00 . ZIWHDRIEY V' 7 F B, D DAEGHK
WZD7MND Z ERTARS N,



LBA-6
B ERIR LI T NS IR v 70 R AL ATURO BT
The predictions of high affinity single domain VHH antibody through repeated immunizations.

O 5t (Yoko Akazawa) ', #AH 1A% (Tomonari Matsuda) 2, =y 3%4E Nobuo Miyazaki) °, 1 #2Z Norihiko
Kiyose) ®. 78 #i (Yuji Tto) *. #HJR FEA (yoshihisa Hagihara) !
VEERSRIF (AIST). 2HTK (The Univ. of Kyoto), *77—72 « UY—2Z (#K) (ARK). 'K (The Univ. of Kagoshima)

PURTEIR (BEEROND) 72 IR HOBIVTOWE TS, EORBEOBHES ICHT D2 ZeRIEMFEEL £ 3, FA
T=Blx7 7 AR 7V R AL AU T 2 VHE HUARORER e BdG2 BIR L C, 7 27 ZRE T Vv S~
b & RS — o AT A G Te y MIURTRIR AT ) 2B L E Lic, AWETIL, 7/ 38T
TRl A SR O MR AN i A AR L, VHH HUABS ORI LS S T g 9850 L & Lz,
AR AT KX B BRPURICHEAT 2 VHH SUAORETERIIE S | ERIED 7 77—V T A AT VAL DAY J—=y
T IR AZFEZAR L HURREAREA AT 2 VHH HUABEAIOBYS S rlRE T, SIS, HURICRIGT 57 7 A% —0 VHH
FURDYIMEEHT GURAESRECENENE) 2T LTRSSl C K D5 UARRE Y WURRE SREDS A5 — T,
BRI MEAZ RO E U, ARG 2 & T AR TR, SR EEITARDRTS S8 - HERED
BV RO AR EENEECTT, 20 e v MUK AT L) 13RI S T2 VIR B E PRI T &,
VHH HUARDIENRE « ST HIEFEFMBHIE 70030 LI L Tl 77,



LBA-7
Candidatus Pelagibacter ubique FIINEREG S o/ G L r3— N U —ORSRERHT

Functional characterization of the solute-binding protein repertoire of Candidatus Pelagibacter ubique

(OClifton Ben E. (Ben E. Clifton) !'. Laurino Paola (Paola Laurino)

'0IST « # L _7E 17 (Protein Eng. Evol. Unit, OIST)

a 7T AN T VTR T DUEEE, SARLL (TSR OMFE IR 0 L, ORISR (107 &) <, &
REFINC R Chh D, SARLL 1RSSR COMEB RE KB CTH Y | BN DRELIFDENC, £
kG s 78 (solute-binding protein, SBP) A7k ABC HnsfAZFIH L QD EEZ BN TND, TOREZR7{H
KD G, SARLL HR ABC BRREAN M EC I DREBBRICRE S FE L QWD LB HID, LA LZR3H, SARLL O
RN IREECH D72, Z OESEREDIT & A EDNIHTdH 2, AFFE CIE, SARLL OO—Ff T 5 Candidatus Pelagibacter
ubique D7) INAHET 2% SBP A COFEEIS OBt 2387 7o, 2 14D 5 B, 12 FREED SBP 23 KIHEHENT
VAP N BT D 2 L AR L, 11 FREAOBRE 2~ S e A HONE B 2 Ko TIRIE L7z, TR 6 FlRfAD SBP
DIBCF PRI LSV T TSI b D L IF R DM Re A RO Z L 2 GNT LTz, SHREREI = Y A MY —Z T
K 20508 & OFHEAEFRIENT2AT S To/E5E 26< D SBP AMEERDFLEI Tkt LTl S BUAMETS I OVAEPR7 RS SRt
EHAAMHE A TND Z LD oTe, ARFEORIIE. BREMEICIT 57 M MUCBET 2R 2 bl b L, AT
e b2 I OFERE N BT 2 B2 A X v 7 AiTA "IREE T 5 CTh A 9,



LBA-8
7 TA FEAWBHE L DAL T T T XAl ) 7R O EfRyT

Cytoskeletal ribbon of Spiroplasma revealed by cryo electron microscopy

OFfE Tf:th, (Yuya Sasajima) ', € 22 (Takayuki Kato) 2, BH %0+ (Tomoko Miyata) °, JIIA K (Akihiro
Kawamoto) %, ¥ UZ (Fumiaki Makino) **, ¥y 7&— (Keiichi Namba) *>®, =H EA (Makoto Miyata) 7
VIR« R (Grad. Sch. Sci., Osaka Metropolitan Univ. ). 2Bk « EEAF ( IPR., Osaka Univ.). *BhOK - BitE
#if¥HE (Grad. Sch. Front. Biosci., OsakaUniv.), ' () BAEE - (JEOLLtd.), "BEf - BDR& SPring-8 (BDR & SPring-8
Center, Riken). ®BROK + HASEET- YOKOGUSHI HH@MF (JEOL YOKOGUSHI Res. Alliance. Lab. Osaka Univ.). "HRIRZNVK +
HESEE (OCARINA, Osaka Metropolitan Univ.)

AR T T ALY R EREHTOME ORI B2 FFD, ZDOVRAIT 4TIV ENd | M7 LA H—E)ND
W LT= A B 0 7T X RIS B8 2 /S0 BN OIS LD, R BIXZNE TS, WO HEEL =7 47
VT 4T A NOBRITY T A A BTSRRI Y, 7 4 7V VOFHIR AASEZRE Uiz, AR T, #Hi7ollE

W TAF NET T 7 4 AW TY Rk L, 2O SEHE 7 ¢ 7 U VR EEE L C#eT 5, KL
HRBOBRIRAL DL LT b2 T M3, OB AZEITH T VR AL LT, VAT 8-10 A7 1
R 74T AL FDRERRE I, TEKI 50 nm, JESHKI 10 nm OFER Y — MESETH -7, WIZ. VARV S 71 k7 ¢
T AV SREETIEE A LT NS T D EAT T L 2 A, iE#e o7 U U TR R L ) L AR A
T K9 RS, U L U NEARD KO RT3 A A T, THORHRIE. 74 T VLT 4 T A N efESY
Taz=y MNETT 4 T UNH LRI EDN K RAA VNREDPMEENERT 53U 2555y, C A R A A a0 MHA.
VBT 2 U 7N EN TN E SIS L Qe Fi, U v 7 ORED S THRENTER/AIMR Y . FHNTEER %
ERIFABM AR NN, ZOZEND, BHROT7 4 7 VN7 4T A ME, BWCERZFTHIET & 2 ISk
ZERIZ TR L, U ARCEIER L COARIEEMENE X Hivs,



LBA-9
AV AAE 7Y 2 b— 3 AL BT T AEIES o7 B PSDI5 & TARP Ok ik
Liquid-liquid phase separation of postsynaptic density protein PSD95 and TARP by mesoscopic simulation

OWH #% [Risa Yamada) ', EH . (Shoji Takada) !

VUK - B - AEWRE Biol. Sci., Grad Sch. of Sci., Kyoto Univ.)

FUESOFE AT D T AR, ARG O LT E Ry N7 ICHKT D, VT ARARE (PSD) D
TR 2 7 I BTl PSDI5 1L, Kkx 725 LI R AL R0 AN SR EAH AR5 2 & TR
FROBEZR- S| E R 2T, FRHTPSDY5 1T, RABERCEWIEIZEIST 2 AMPA 2R L | MBI AVPA S22 AR E 2
B (TARP) 2/ LGB T D, 2078, ZIHDH L7 BT T A O BEE/R AT L E 2 HivTnd, Lok,
PSD95 ASERT % & L/ U B AR N U — 2 DI EORREE AMPA SZAARDFEN 8% 5. 2 T DI T 5, ABFZET
%, TARP & PSD95 & ODFHAAEFNZAOWWT A Y Z Ty 7 EF VAR L, SOz EA =Y 7 h 7 =7 RealDy &M
WD FEN I R 2 b—ya Y Tl ZOTETIEH V308 R AL VRO BSERZ S E & Aed 2
ET, RAAL UIHHAVEROMEE EE S5 Z LN TE S HT, BTy VMR I I D Z L3720 2D,
PR\ AT » 7 CHEE LTV I 2 b—a VEITI ZENTED, v Ial—a v ORIOET MIL >
TR iR B2 Z EOVREI, FTARDBENEL = D120% KA A UARORERA7ZF BA/ERT T Tl < s
TR AV ERDEE T 5 Z VI LT, TR TEZ -V TR RS LIBT3 a2 b
—> a7,



LBA-10
U IA FEFEIEEC L D8 h XU LAY — ADESfRRERS ST

High resolution structure of human nucleosome obtained by cryo—EM

ORER BB (Yoshimasa Takizawa) . ##& £+ (Shoko Sato) '. fi] 7 (ChengHan Ho) 2, #x7 T KR
4> (Radostin Danev) *, ¥ {—7&E (Hitoshi Kurumizaka) 2

VEROR « FEMF (IQB, The Univ. of Tokyo). 2HUK « B (Grad Sch. of Sci., The Univ. of Tokyo). *¥K « £ (Grad Sch.
of Med., The Univ. of Tokyo)

BRADT 7 ADNAE, 7 T U AREE TR VNSO IV D, 7 a~F o ORAGESX, X7 LAY —
LEFRIND A FREED e A b (H2A, H2B, H3, HA) 232 239 ob7Rb B A R 8 BIRDE N 1T, #9150 Hiksetad DNA
DEBEEANREEATH D, X7 LAY —LOEEIL, 5 20 4R X BEEEEETC L 0 2 T ., £
oo D T A A SERSET ORI LY | R FORRE (-4 AL T A ha—2L) DX LAY — bRE DS
KDY F A ABEREENIRDIND L9172 sTE T, LInLRIRD, X7 LA —LDT T A A48 TSRS &
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DNA binding affinity of human cohesin subunits participating in loop—extrusion mechanism studied by molecular

dynamics simulation
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The non—random 3D folding of the eukaryotic genome into a small nucleus is important for many biological processes
such as the regulation of gene expression. Topologically-associated domains (TADs) are key components of the
hierarchical organization of chromosomes, and are believed to be established mainly by the cohesin SMC complex
through the process of loop extrusion. Current theoretical models suggest that loop extrusion is based on complex
dynamical interactions between DNA and cohesin during the ATP cycle, but the molecular details remain unclear.
Using coarse—grained molecular dynamics simulations, we identify the key regions of cohesin participating in
strong interactions with DNA and characterize their DNA binding kinetics. Our simulations provide insights into
the mechanism that would be difficult to achieve with experiments alone, and lay the foundation for modeling

the full cohesin holocomplex and its loop extrusion activity.
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Effects of urea and trimethylamine N-oxide on the circadian clock of cyanobacteria
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T5 & ZJEHRAMIINL ., ATPase IGHER O A WIEMANE L7z, TMAO A30. 256 M ETHINNT % & & JEIHIRDVEE L
ATPase {EMEAMEIN L7, ETfRFE L TMAO ZRET 5 & & AR KON ATPase IEMHEDFREN R B T, TR CIIRFE
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BamA-BamC interaction analysis by in vivo site-specific photocrosslinking

OMEF &7 (Yuki Maruno) “2, FH< 3> TUH /7 ( Thewasano Nakajohn) 23, Yy —v=— T RU—} (Edward
Germany) %, Y@Ml 4Gt (takuya shiota) *

VEIRER « & - AR (Dept. of Biochem and Appl Sci. Fac of Agri. Univ. of Miyazaki), 2EIRKFET =27
T 7 HEEEEE  (Inst for Tenure Track Promotion. Univ of Mivazaki). *BUANFEFMIZEEL (Grad School of Agri.
Univ of Miyazaki)

B barrel Assembly Machinery (BAM)IEAMNIE. B/ SLIAVAIELY L2 BOIE L WIS L . SN EARTT/2 9,
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An attempt to optimize the “ORIME amino acid” of [ barrel proteins
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