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1. Introduction

We explore the way how biomolecules such as pro-
teins (involving enzymes) and functional nucleic acids
(DNA and RNA) work at atomic resolution based on
structural biology with NMR. We determine both
static and dynamical structures with the aid of our own
development of the new methodology and elucidate
the underlying mechanism of functions of these bio-
molecules. Structural biological approach is also ap-
plied to analyze enzymes involved in degradation of
wood biomass at atomic resolution. The analysis is
useful to develop the way to extract energy and valua-
ble materials that can be used as starting materials of
various products from the wood biomass. Thus, we
pursue to contribute to the paradigm shift from oil re-
finery to biorefinery. Followings are main research
achievements in the year of 2023.

2. Structural insights and mutagenesis of Acremo-
nium alcalophilum's feruloyl esterase unveil supe-
rior catalytic activity

This research provides groundbreaking insights into
the  enzymatic  mechanisms and  potential
biotechnological applications of feruloyl esterases
(FAEs) in the subfamily 5 (SF5), derived from
Acremonium alcalophilum (AaFaeD). By elucidating
the crystal structure of AaFaeD's catalytic domain
(CD) for the first time, both in its free form and when
complexed with ferulic acid (FA), the study
illuminates the critical role of a hydrophobic cleft in
substrate binding and catalysis. This structural
analysis revealed that FA binds within a distinct
hydrophobic cleft, leading to targeted mutagenesis
experiments which demonstrated the significance of
key hydrophobic residues for enzymatic activity.
Remarkably, a specific mutant, F120Y, displayed a
1.5-fold increase in activity towards methyl ferulate
compared to the wild type. The study's comparison of
SF5 FAEs with those in subfamilies 2 and 3
highlighted a broader substrate specificity for SF5
FAEs, capable of processing both monomeric and
dimeric phenolic substrates. This capability contrasts
with the preference of SF2 and SF3 FAEs for
monomeric substrates, showcasing the unique
potential of SF5 FAEs in biotechnological
applications for sustainable biomass degradation.

These  findings  significantly = advance our
understanding of SF5 FAEs' structure-function
relationships and pave the way for exploiting these
enzymes in developing more efficient methods for
biomass conversion, contributing to sustainable
biofuel production and biorefining processes.

Figure 1. The determined crystal structure of AaFaeD.

3. Synergistic effects of co-displayed xylanase and
feruloyl esterase on Pichia pastoris

This study explores an innovative approach to
enhancing lignocellulosic biomass degradation using
yeast surface display (YSD) technology to co-display
xylanase (XYN) and feruloyl esterase (FAE) on the
surface of Pichia pastoris (Komagataella phaffii). By
engineering three P. pastoris strains—X-Pichia with
XYN, F-Pichia with FAE, and X/F-Pichia with both
enzymes—the research examines the synergistic
action and the impact of enzyme proximity on the
decomposition of acid-pretreated sugarcane trash. The
findings reveal a clear synergistic effect when XYN
and FAE are co-displayed, with X/F-Pichia showing a
1.5-fold increase in reducing sugar yield compared to
X-Pichia alone, and a 1.1-fold increase in ferulic acid
production over F-Pichia or a mixture of X-Pichia and
F-Pichia. These results highlight the potential of
enzyme co-display on P. pastoris for significantly
improving biomass degradation efficiency. The study
demonstrates the enhanced bioconversion process
made possible through the strategic co-localization of
XYN and FAE on the yeast cell surface, facilitating
effective substrate turnover and increased product
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yields. This synergistic and proximity effect of co-
displayed enzymes offers a promising avenue for
efficient and sustainable utilization of lignocellulosic
biomass, contributing to advancements in
bioprocessing technologies for biofuel production and
biorefining, thereby supporting more sustainable and
environmentally friendly biotechnological
applications.

4. CsMnP-catalyzed polymerization and condensa-
tion for high-value material synthesis

This study delves into the catalytic potential of
manganese peroxidase (MnP) derived from
Ceriporiopsis subvermispora (CsMnP) for lignin
modification and its application in Kraft lignin (KL)
condensation to create high-value lignin-based
materials. Using guaiacylglycerol-p-guaiacyl ether
(GGE) as a model compound, CsMnP's ability to
polymerize the phenolic f-O-4" lignin substructure
was explored, revealing the formation of compounds
with higher molecular weights indicative of
polymerization. Specifically, NMR analysis of the
products highlighted the formation of dimeric
structures through 5-5" linkages. Further experiments
with KL demonstrated CsMnP's efficacy in increasing
the molecular weight of KL by 360% within 24 hours,
with NMR spectroscopy suggesting condensation
through a-5', 5-5', and 4-O-5' linkages and a notable
decrease in phenolic content by 37%. These findings
underscore the capability of CsMnP to not only
degrade lignin but also to engineer its structure,
offering a biotechnological route to valorize lignin
into more complex and functional materials. The
successful demonstration of CsMnP-mediated
condensation reactions provides a promising approach
for the synthesis of novel lignin-based polymers,
paving the way for their application in various
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Figure 2. The conversion of GGE catalyzed by
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industries, including materials science and sustainable
chemistry. This research highlights the versatility of
MnP enzymes as tools for lignin valorization,
contributing to the development of environmentally
friendly and resource-efficient bioprocesses.

5. The structure and interaction with ligands of an
RNA aptamer targeting HIV-1 Tat in living human
cells analyzed by in-cell NMR

An RNA aptamer, which exhibits strong binding to
the trans-activator of transcription (Tat) protein of
HIV-1 within living human cells, holds potential as a
therapeutic drug for HIV. To explore the structure and
interactions of this RNA aptamer in living cells, in-cell
NMR serves as a potent method. In this study, we
investigated the interaction between the RNA aptamer
and a peptide derived from Tat, which is crucial for the
aptamer's binding, in living human cells using in-cell
NMR experiments. The aptamer and the peptide were
introduced into living HeLa cells, and we obtained in-
cell NMR spectra of the aptamer-peptide complex.
Through comparison of in vitro and in-cell NMR
spectra, we discovered that the aptamer forms two U-
A-U base triples upon binding to the peptide, even
within the cellular environment. These base triples
expand the originally narrow major groove of the
aptamer, creating a space to accommodate two critical
arginine residues of Tat during the binding process.
Our research rationally explains the high binding
affinity of the aptamer for the peptide in the cellular
environment, leveraging both in vitro and in-cell NMR
analyses.

6. Direct inhibition of human APOBEC3 deami-
nases by HIV-1 Vif

HIV-1 Vif is known to counteract the antiviral
activity of human APOBEC3 (A3), a cytidine
deaminase. Vif forms a complex called VBBCC,
comprising CBFp and the components of E3 ubiquitin
ligase, Elongin B, Elongin C, and Cullin5. Together
with the ubiquitin-conjugating enzyme, VBBCC
induces ubiquitination-mediated proteasomal
degradation of A3. Here, we elucidated that VBBCC
inhibits deamination by A3G, A3F, and A3B,
independently  of  proteasomal  degradation.
Surprisingly, we discovered that this inhibition for
A3G is directly attributed to the interaction between
VBBCC and the C-terminal domain of A3G which was
not supposed to interact with Vif. Our findings suggest
that inhibiting the interaction between VBBCC and the
C-terminal domain, as well as the N-terminal domain
known to be targeted for ubiquitination, of A3G may
be needed to prevent counteraction by Vif,

_86_



Collaboration Works

FEIE N, IEAF K, Gyeongsang National University
(KEERE) , 7V A BEEOEM L ZLET S
RNA 7 7% < —ZB¥ 2 i s AH B

J73FE1E N, University of Naples "Federico 11"~ (f # U
7)), VA UEHEOEMALAZET D RNA T
7B =~ FER OFE NI X B &R L

A ¥ GE AN, & {f K, Nanyang Technological
University (3> # AR —/v) | University of
Bordeaux (772 R), 78 AT D i-EF—7 DNA
& SEHN OFE AAEH OfiFdT

7k M %=, Institute of Biophysical Chemistry, Goethe-
University, Frankfurtam Main ( K >) | #EBF=E O
Ffii &2 B A 7= 2ot NMR f@hir & 2 o 73 7 ST
(RGN O 2 27 LB %S

K 4%, [l{&E{f K, State University of New York at
Albany, Albany, NY, United States (7 A U %) | £
@ in-cell NMR I & 5 1% 0 B %6

Financial Support

1. Grant-in-Aid for Scientific Research

FEIEN, S8 EAURASE(A) (AEEFgE) |, B8
J v a—F 47 RNA O *F A K 5D RN
BV ORI D 5y T HAE

AFIEN, ST SRR E(A) (AEEFTE) |, WE
AL Lz e MR T D AEAER O
WE - AT FEOBFE LIS

FEIE N, FSEEFZEB), BEEE o MRk o B B 2 E)
KON H o R EDOMEMERORERE N &AM
2B 5E N

AFIEN, FEAERFIE(B), PRig AP I B L 72
FAEFLS RNA 53O AR RIEUARAF L T2 AH 53
D& A

RAFIEN, SSE0FIEB), T 7% ~—IZ K 5
Ja PN RE R DA b & I BE P32 308 B 12 2 2 A
MRS RIRIE (Jri4)

K2, FARRFZE(C), H1 VDb & HHE Sy ik
A2 HETHRNAT 2 ~—03E L FDIEH
H 5 D fi

KSR, BENIEC), BlikE ~TF FY =1z A
WIZT VY A = — B A R O T KR B o iR
g

K &2, FARAFSE(C), IRIR 4R b U 7= Frfe iy
TN a—REFES AT AOAIRR (44

LG, FERERFSE(C), MPaNERE FIckir 5
v ) MERiZ ST BR OIS X A T 3 7 AR

WREE AL, FFNFE, O R & tH A IRIET 5 |
RN DIBIEGT D T A VAR Z—DR%

B A ZnAs, Hplirse B5Enh e, A F VIR R
METTLI16 |2 &% —E#HEEEZ KT 5 RNA O
A O i A

2. Others

REIEN, BARBEEDITEBRFME — 1 xR EN
{bWFFE 2, Gag HIBF{A Pr55Gag disordered fEIK D
WEAY T L AIEE

AEIEN, () #A b, AMBEYE O NMR 14
(Z & D IR AT

FEEAN, () #4 'L (O ) |, A0k
PEBEIEM) 72 ¥ DINA A~ ADIRF 7225 W (P74t [H
FFZEERES)

Publications

0. Eladl, Y. Yamaoki, K. Kondo, T. Nagata, M. Katahira,
Complex formation of an RNA aptamer with a part of
HIV-1 Tat through induction of base triples in living
human cells proved by in-cell NMR, International
Journal of Molecular Sciences, 24, 10, 9069, 2023

K.S.K. Teo, K. Kondo, K. Saito, Y. Iseki, T. Watanabe, T.
Nagata, M. Katahira, Enhanced depolymerization of
beech wood lignin and its removal with peroxidases
through continuous separation of lignin fragments, Green
Chemistry, 25, 19, 7682-7695, 2023

H. Morita, S. Chida, M. Takato, K. Kondo, M. Katahira,
L.B. Simao, M. Takeda, Enzymatic degradation of
glucosaminoglucan and cellulase resistance of cellulose
nanofiber coated with glucosaminoglucan, Journal of
Applied Microbiology, 134, 9, Ixad199, 2023

A. Phienluphon, K. Kondo, B. Mikami, T. Nagata, M.
Katahira, Structural insights into the molecular
mechanisms of substrate recognition and hydrolysis by
feruloyl esterase from Aspergillus sydowii, International
Journal of Biological Macromolecules, 253, 5, 127188,
2023

_87_



A. Eladl, Y. Yamaoki, K. Kamba, S. Hoshina, H.
Horinouchi, K. Kondo, S. Waga, T. Nagata, M. Katahira,
NMR characterization of the structure of the intrinsically
disordered region of human origin recognition complex
subunit 1, hORC1, and its interaction with G-quadruplex
DNAs, Biochemical and Biophysical Research
Communications, 683, 149112, 2023

S. Imamura, M. Hosokawa, Y. Matsushita, D. Aoki, K.
Fukushima, M. Katahira, Quantitative analysis of the -1
structure in lignin by administration of [ring-1-
13C]coniferin, Holzforschung, 2024

K.S.K. Teo, K. Kondo, T. Watanabe, T. Nagata, M.
Katahira, Understanding manganese peroxidase-
catalyzed conversion of the lignin structure and its
application for the polymerization of Kraft lignin, ACS
Sustainable Chemistry & Engineering, 12, 6, 2172-2182,
2024

K.S.K. Teo, K. Kondo, S. Khattab, T. Watanabe, T.
Nagata, M. Katahira, Enhancing bioethanol production
from rice straw through environmentally-friendly
delignification using versatile peroxidase, Journal of
Agricultural and Food Chemistry, 2024

A. Phienluphon, K. Kondo, H. Okano, T. Watanabe, T.
Nagata, M. Katahira, Boosting Sugarcane Trash
Decomposition: Synergistic action and proximity effect
of Xylanase and Feruloyl Esterase co-displayed on the
cell surface of Pichia pastoris (Komagataella phaffi),
Sustainable Energy & Fuels, 2024

N. Yoneda, H. Iyama, T. Nagata, M. Katahira, Y. Ishii, K.
Tada, K. Matsumoto, R. Hagiwara, Fluoride ion in
alcohols: isopropanol vs. hexafluoroisopropanol, Journal
of Physical Chemistry Letters, 15, 1677-1685, 2024

A. Phienluphon, K. Kondo, B. Mikami, K.S.K. Teo, K.
Saito, T. Watanabe, T. Nagata, M. Katahira, Structure-
based characterization and improvement of an enzymatic
activity of Acremonium alcalophilum feruloyl esterase,
ACS Sustainable Chemistry & Engineering, 2023

H. Kusunoki, T. Sakamoto, N. Kobayashi, T. Kohno, K.
Wakamatsu, T. Nagata, Structural insights into the
interaction between the C-terminal-deleted BH3-like
motif peptide of hepatitis B virus X protein and Bcl-xL,
Biochemistry, 63, 5, 632-643, 2024

K. Kuwasako, W. Dang, F. He, M. Takahashi, K. Tsuda,
T. Nagata, A. Tanaka, N. Kobayashi, T. Kigawa, P.
Guntert, M. Shirouzu, S. Yokoyama, Y. Muto, 'H, 3C,
and N resonance assignments and solution structure of
the N-terminal divergent caplonin homology (NN-CH)
domain of human intraflagellar transport protein 54,
Biomolecular NMR Assignments,
https://doi.org/10.1007/s12104-024-10170-w

N. Kobayashi, T. Hashizume, K. Kondo, K. Kitayama, M.
Katahira, T. Watanabe, Reassembly of wood to plastic-
and paper-like films via ultra-mild dissolution in formic
acid, Materials Advances, 2024

M. Katahira, FUS Aggregation by Shear Stress on
Pipetting and Its Suppression by Non-coding RNA, Phase
Separation in Living Cells, 3, 19, 2023

T. Nagata, Y. Yamaoki, M. Katahira, Chapter 12: In cell
NMR of Nucleic Acids in Living Human Cells: Structure,
Dynamics, and Interactions, Experimental Approaches of
NMR Spectroscopy -Methodology and Application to
Life Science and Material Science 2nd Edition, 2023

Presentations

M. Katahira, Base pair opening dynamics of G4 and
aptamer-ligand interaction in living human cells as
revealed by in-cell NMR, Nucleic Acids Secondary
Structures: G4s and Beyond, Online, 2023.4.27

PRA N, L@, KHESE, FEEN, 9127 7
T A v BB Z BT DNA OfE S A 73
7 ANZH- 2 HEB0 NMR V5% I f@tr, “FliZs
WREIAFE(A) T BTV AR YT A, U
KEFIRPEF v > 78, 2023.5.15

FEEAN, WELANKL Lz MMadagick
T AFEAEAERORE - AT FIEOR% &S, il
IEGEIAFTE(A) T 364 ) fEIES R, TUIN R S29m
B ¢ /8%, 2023.5.16-17

BRA N, L@, KHE, FEEN, 9127 7
U T 4 v T EREEN Z S DNA OfFEX A )2
7 ANH- 2 HEEED NMR 5% T fihr, A
HAATSE(A) T IR ) SRR, TUIN KRR
X ¥ /3%, 2023.5.16-17

FEIEA, B MMM ICBT DB OIS, XA
T AROCHEERHDA 2V NMR IEZ X D fE
HT e O 18 O WA 47 BiE W2 33 1) 2 37 e 8l & [Aldis
EENOMEMT, %5 6 [B] RNA fhiR2, FER KA A
7 4 A,2023.5.23

_88_



JEIE N, Gag disordered fE1i > NMR £14%, AMED
T A AR ERCIFFE FE IR, [E Y
SEMFFERT, 2023.7.24

M. Katahira, Difference in the base-pair opening dynam-
ics of nucleic acids between in vitro and in-cell conditions,
International Society of Magnetic Resonance 2023, Bris-
bane Convention and Exhibition Centre, 2023.8.20-25

K. Kamba, L. Wan, S. Unzai, R. Morishita, A. T.-Kondo,
T. Nagata, M. Katahir, HIV-1 Vif Directly Inhibits Hu-
man APOBEC3G Deaminase Independent of the Ubiqui-
tin-Proteasome Pathway, International Society of Mag-
netic Resonance 2023, Brisbane Convention and Exhibi-
tion Centre, 2023.8.20-25

T. Sakamoto, Y. Yamaoki, T. Nagata, M. Katahira, Ana-
lyzing Dynamics of Base-Pair Opening in DNA Triplex
Structures under Molecular Crowding Environment, In-
ternational Society of Magnetic Resonance 2023, Bris-
bane Convention and Exhibition Centre, 2023.8.20-25

T. Nagata, Structural Biology Approaches to Biomass
Utilization: Opportunities and Challenges, The 14th In-
ternational Symposium of Advanced Energy Science, X
HRFZFIEX ¥ v 784, 2023.8.30-9.1

M. Katahira, Enzymes in combination with membrane-
separation and yeast surface display for better depolymer-
ization of woody biomass, The 14th International Sym-
posium of Advanced Energy Science, FU#BKZFFIEF
¥ 73 4,2023.8.30-9.1

A. Kitada, A. Ohki, Z. Zhang, M. Saimura, T. Nagata, M.
Katahira, K. Fukami, Ionics of super-locally-concen-
trated electrolytes, The 14th International Symposium of
Advanced Energy Science, FEBRFFIAF ¥ /3 &,
2023.8.30-9.1

H. Nishimura, K. Saito, N. Kobayashi, Y. Iseki, Y. Mizu-
koshi, Y. Makimura, Y. Minami, T. Hashizume, K. Kondo,
M. Katahira, T. Watanabe, Structural analysis of lignocel-
lulosic biomass by NMR spectroscopy toward decarbon-
ized society, The 14th International Symposium of Ad-
vanced Energy Science, J{ AR KFFIRF ¥ /3 X,
2023.8.30-9.1

M. Takeda, T. Saito, U. Araki, K. Kondo, M. Katahira,
Fermentation of a useful polysaccharide using hydrogen
sulfide as energy source, The 14th International Sympo-
sium of Advanced Energy Science, FHBKFFIEF v
/NA [ 2023.8.30-9.1

R. Kurokawa, A. Kawakami, Y. Yamaoki, K. Kondo, T.
Sakamoto, M. Katahira, Dynamics analysis of the nucleic
acids in bio-molecular condensates by NMR, The 14th
International Symposium of Advanced Energy Science,
TR RFEFIRF ¥ v 73X, 2023.8.30-9.1

H. Kusuoki, T. Sakamoto, T. Nagata, Research on the
Control of Cell Growth Mechanism Using Peptides De-
rived from Viral Proteins, The 14th International Sympo-
sium of Advanced Energy Science, FH KFZFIAF v
LNA [ 2023.8.30-9.1

S. Waga, Y. Yamaoki, A. Eladl, K. Kamba, S. Hoshina, H.
Horinouchi, K. Kondo, T. Nagata, M. Katahira, NMR
analysis on the binding sites of human origin recognition
complex subunit 1 to G-quadruplex structure of DNA,
The 14th International Symposium of Advanced Energy
Science, FUHBRFTFIAF v /3%, 2023.8.30-9.1

T. Sakamoto, K. Kumagai, K. Kamba, L. Wan, T. Suzuki,
Y. Sekikawa, K. Nagata, A. T.-Kondo, M. Katahira, T.
Nagata, T. Sakamoto, NMR analysis of biomolecules for
development of novel biomaterials, The 14th Interna-
tional Symposium of Advanced Energy Science, FUHBA
FEIR v 282, 2023.8.30-9.1

Y. Matsushita, T. Fukumura, R. Masano, T. Nishimoto, D.
Aoki, K. Fukushima, M. Katahira, Structural Analysis of
Cell Wall Lignin for Advanced Biomass Utilization: Pre-
cise analysis of differences in lignin structure in each cell
wall layer, The 14th International Symposium of Ad-
vanced Energy Science, JU#l K FFIAF v /3 X,
2023.8.30-9.1

Y. Tanaka, T. Nagata, C. Sugimoto, Identification of
quadruplexes that can regulate gene expression, The 14th
International Symposium of Advanced Energy Science,
AR TIRF ¥ v 784, 2023.8.30-9.1

M. Horiuchi, S. Kuninaga, I. Saito, M. Katahira, T. Na-
gata, Development of a crystalline cellulose degradation
system consisting of psychrophilic fungus-type hybrid
enzymes., The 14th International Symposium of Ad-
vanced Energy Science, F# KFFIHF ¥ /3 X,
2023.8.30-9.1

M. Katahira, Structure, dynamics and interaction of nu-
cleic acids in living human cells as revealed by in-cell
NMR, The 10th Asia-Pacific NMR, National Biotechnol-
ogy Research Park (NBRP), Taiwan, 2023.9.7

N R, KM, JTHEaT-, BANZNHE, Eladl Omar,
REEN, B MEMBBANEROEESY 4TI 7 A
@ in-cell NMR £ K 2 kT, 55 17 8134 4Bl
FYURTY T L, HEHEHB KR HY v U8R,
2023.9.8

_89_



AR, 1A, JKESE, REIEN, PR},

EEST RGGYX 5 5% 5 BRIk~ 7 F R ot fig
Br, 5 17 B3 ARRE(EF s R Y A, 5 38 (A
ARRERERIE L2 VR Y T A, B 26 [RISA AT
7 aY =8y ATy N RO R [
F o /NS, 2023.9.8-10

IEARK, KMSE, VT, BARZEIR, E. Omar,
WIEAN, B NEMBANERORESY 4TI 7 AD
in-cell NMR JEIZ L 28T , 85 17 [Bl/NA A Bk
FUURT T A, H 38 [BIAEREEREE R L AR
UL, 26 BN FTT v RY
UA, HREA KRFEEHS v N R HE
2023.9.8-10

FEIEN, B8/ > 2—F 1> RNA O X T4k,
2 X 2 RREMEER LG OBEMSI O 5y (-1, F#
WS BEREIRAFFE(A) TIER A A VRIS AR Y ~—
DM FIRSE, BIERRR I ME A
Z2FT, 2023.9.11-12

KEFER], KRB, TR, [WEEE, B
q], KHE, FFEIEAN, BIRE BB E O BT
ZPET ) AR —RIckD U F EUUER
T OPELRIEERN R, B v — 2P 30 A4
WRES, I IE B =Y, 2023.9.28-29

FEEN, b MM ogBRotESE, ¥4 737
AR OFHBEAEH DA /L NMR EIC X D5, 4
4[] [REIEHIE & HRE) IF9ts, ENIRMA AR H
BRAE, 2023.10.5-6

BN, BB O R DZE#H O A >/ NMR
RIS X D EEEEN, 5513 8] CSTALS 7 = A #2023,
& T — 7 — Ui, 2023.10.18

K, NA A= AR AT 7o S A m B
T a—F . alREME & ki, 2023 =R L —F L
I AR H S, KA RKRFFIRT ¥ 3R,
2023.10.22

FEIEN, BB SRRgE & XA F < RIS BT
% NMR DOJGH, HARSE S EMEE I — INMR
ICEDRME) , RRRTFIE G, 2023.10.26

T. Sakamoto, Y. Yamaoki, T. Nagata, M. Katahira, Un-
veiling Atomic-Level Insights into the Influence of Mo-
lecular Crowding Environments on Base-Pair Open-
ing/Closing Dynamics in Parallel DNA Triplex Structures,
ISNAC 2023, Miyazaki Civic Plaza, 2023.11.1-3

0. Eladl, Y. Yamaoki, K. Kondo, T. Nagata, M. Katahira,
In-cell NMR study of the structure and interaction of an
RNA aptamer targeting HIV-1 Tat within living human
cells, ISNAC 2023, Miyazaki Civic Plaza, 2023.11.1-3

(IEAG K, E. Omar, JTHEAT-, KM%, FEEA, In-
celINMR {EIZ K %5 & MHIEANIZIS T D HIV Tat ffife
RNA 7 7% ~— LRy & OF BAEH DT,
55 62 [7] NMR Fimas, RS =81, 2023.11.7-9

PAS s, LR, KES, AFIEAN, 0T iAR
B VEREEA DNA =B E DI OB & 1
T R RINETEOMHT, 5 62 5] NMR Ffime,
REZEE 21813, 2023.11.7-9

AHESE W@, JI BN, TR, PRAS S,
JEIE N, DNA i O NI BRBE 2 NMR T~ %3
F, F 62 [l NMR Flime, BAZAE S EIY,
2023.11.7-9

FUR TETHA, TEE BT, R AR, R
6, 0 FER], KHE 5% A IEA, AT Ly
V772 —%ERALE) 7=t —+8
28D TFHY = oEmEs R, Feslall =
VRERE, VT 4 s R AT TY T A — L E,
2023.11.9-10

MK ZR Ak, EAG K, LT, TR, KA,
FFIEN, NMR (25 % DNA-RNA 1 7 U » K
77 = WEEREE L T F N O A ANER T,
5 61 Bl H AREMMBLE RS, 40 BEBRES Y,
2023.11.14-16

FEEN, IR CAE Lo T ot —
FH Dy O HEEE) & DR EE O A L
NMR, %5 46 [B|A ARG FAWTa, AR — 7 A
7 K, 2023.12.6-8

AR, B0 R, PR, SmNIERE, Al
&, AFEAN, kHE:, WEEAE, AR, fuk
(ZAE G % aptamer DR DHE G REDMEMT, 55 46
MIAASGTFAEMY=, MPAR—FFTA4 7R,
2023.12.6-8

ERIHAR, BRARR, BOE®R, A)IHEE, F
EN, KHESE, WREEA, AR —, IgG (X1 5
RNA aptamer & Chimera aptamer DO F§I&ERFED HLHL,
% 46 [l A AT TR, MER— T A7,
2023.12.6-8

PRA R, LG, AHESE, FEIEN, 5 FiA R
BVEBREETIZBIT 5 = EHHEE DNA O HkHBAEA
A A F 27 ADNMRIEIC L DM, 5 46 [B] H A4y
WS, WFR— T A 72 F,2023.12.6-8

_90_



AR, WK, Fl T, TR, K S,
FIEIEN, NMR #£I2 K% DNA-RNA;NA 70w K
77 = UESFEE S RRENTRINDILLEYD
& OFEANEAENT, % 46 [l A F/EWEs, #f
FAR—FT7A T2 K, 2023.12.6-8

TRVBEE KRR, MEEAA, AR, KBS, FEIEA,
HIV-1 Vif-t ks E3 2% F U H—BHEAKRN
APOBEC3A MO APOBEC3C D7 X /fbIZ KIE

RO, 5 46 [BIH ARG TAEMFEES, MF R
— k7 A T K,2023.12.6-8

K. Teo, K. Kondo, K. Saito, Y. Iseki, T. Watanabe, T. Na-
gata, M. Katahira, Highly efficient decomposition of
beech wood lignin by lignin peroxidase using a mem-
brane reactor, The 7th International KBMSS Symposium
/ 521st Sustainable Humanosphere Symposium, FU#S A
FEIRF ¥ L8R, 2024.1.30

A. Phienluphon, K. Kondo, B. Mikami, K. Teo, K. Saito,
T. Watanabe, T. Nagata, M. Katahira, Structure-function
relationship of fungal feruloyl esterases towards
destarched wheat bran, The 7th International KBMSS
Symposium / 521st Sustainable Humanosphere Sympo-
sium, FUERRFFHEF ¥ /34, 2024.1.30

M. Katahira, Behavior of nucleic acids in living human
cells as revealed by in-cell NMR, Japan-Taiwan Bilateral
NMR Conference, Hiroshima University, 2024.2.29

(AR, ERAFDA, R WE, EEARTET, sk HE,
FEIEN, s, KRS, 7r¥=r -7
e TR — A L LB T T R e
G4 DNA & OfER, BARLFREFFES, HAKRT
PR 528 MG v o 7% &, 2024.3.18-21

VKB Rk, KB BRI, JTRacT-, B, WM
w], KL, FEEN, BIRP A QA E ORErE
LT ) A X F— R WY b B
BEZEW) NIV T Doy R, AARBELFS, HREER
EHEH A v L8 Z, 2024.3.24-27

AL, FEHEE, TS O FEIEA, B,
TRA BN 8L Thiothrix nivea O FER2 I
W RAZTHALKRFEORE, HARBREFS, R
HERFLHMHAF ¥ 73R, 2024.3.24-27

_91_





