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Full-length of TFIIH  GPCR (HCAR2) HBV NTCP
(NAR 2021) (Nature Comm 2023) (Nature Comm 2024)




Our Recent Applications for MD Simulations (- 2023)
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Plexin-A1
in silico Ala scanning

SARS-CoV-2 M protein GPCR (ET,R) mutations in silico screening UHRF1 PPI (Semaphorin-Prexin) Full-length of TFIIH
(Nature Comm 2022) (J. Clin. Invest. 2023) (Bioorg. Med. Chem. 2021) (Prot. Sci. 2022) (Nucl. Acids Res. 2021)

Antagonist Complex

40 45 50 20 10

Inactive form Active form
VDR agonism/antagonism Mutant of o NAP1 — H?A/HZB GPCR (HCAR2) ligand binding
gREST (J. Chem. Inf. mineralocorticoid receptor (J Mol Biol 2023) (Nature Comm. 2023)

Model 2021) (J. Chem. Inf. Model 2021)

ITK Inhibitors
(J. Chem. Inf. Model 2023)
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Kaho Shionoya, ..., Toru Ekimoto, ..., Mitsunori Ikeguchi, Sam-Yong Park & Koichi Watashi
Structural basis for hepatitis B virus restriction by a viral receptor homologue, Nat Comm. 15:9241 (2024)

Macaque: h=04H)L sequence identity: 96 % ‘_Panel '! Core

1 11 21 31 41
Conservation * * * * * * ¥ ¥ ¥ ¥ ok kK kA K K K F B K K X F X K K LK KK KK K KK L F R E R A K kKK R
Macaque MEAHNASAPFNFTLPPNFGKRPTDLALSHEILVFMLFFMMLSLGCTMEFSK
Human MEAHNASAPFNFTLPPNFGKRPTDLALSMILVFMLFFIEMLSLGCTMEFSK

51 61 71 81 91
Conservationt*t**t*ﬁ**i*t*ﬂ‘*t*'**t*t*ﬁt*t*t*:t:ﬁ**l‘*t*ﬂ‘*t*'*
Macaque | KAHLWKPKGLAIALVAQYGIMPLTAFVLGKVFILIN IEALAILVCGCSP
Human | KAHLWKPKGLAIALVAQYGIMPLTAFVLGKVFRLEINIEALAILVCGCSP

101 11 121 131 141

- * % % * * * * & * & & & * * * * * & * * * & & * * * * * * & * * K * * ¥ * * * . Rk Rk R ok ok ok k *
Conservation

MacaqueGGNLSNVFSLAMKGDMNLSIVMTTCSTFCALGMMPLLLY-YIRGIYDGDL
Human GGNLSNVFSLAMKGDMNLS IVMTTCSTFCALGMMPLLLYMYSRGIYDGDL

151 161 171 181 191 mMNTCP
Conservation * * * * * * ook ook * Ok Kk K R K K Kk K R Kk K R K K Kk K K kK K K Kk K K K K K K K K K K K X * TCA bound
Macaque KDKVPY | SLVPVLIPCTIGIVLKSKRPQYMRYVIKGGMI I ILLCSYV 90° l( w )
Human KDKVPY | SLVEVLIPCTIGIVLKSKRPQYMRYVIKGGMI I ILLCSV hNTCP
(Apo, PDB: 7FCl)

201 21 221 231 241
Consewationt*ttitiittliil’iitliiiﬁtttitIit*ttitiittlitl’iitliii
Macaque AVTVLSAINVGKS IMFAMTPLLIATSSLMPFIGFLLGYVLSALFCLNGRC
Human AVTVLSAINVGKS IMFAMTPLLIATSSLMPFIGFLLGYVLSALFCLNGRC

RMSD: ~0.81A

251 261 271 281 291
Conservationt**Qﬂtti**iti*ii*tii**i*i'**i*i**.*tti**iti*ﬁi*tﬁi*
Macaque RRTVSMETGCQNVQLCSTILNVAFPPEVIGPLFFFPLLYMIFQLGEGLLL
Human RRTVSMETGCQNVQLCSTILNVAFPPEVIGPLFFFPLLYMIFQLGEGLLL

301 311 321 331 341
Consewationﬁ*:t * * k Kk * * Kk * * Kk * * * Kk *k * Kk * * *k * * * * * * * *k * Kk Kk * * Kk * * * &k * * & * *
Macaque | AIFICYEKFKTPKDKTKMIYTAATTEET | PAALGNGTYKGEDCSPCTA
Human | AlFWCYEKFKTPKDKTKMIYTAATTEETIPGALGNGTYKGEDCSPCTA
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Kaho Shionoya, ..., Toru Ekimoto, ..., Mitsunori Ikeguchi, Sam-Yong Park & Koichi Watashi

Structural basis for hepatitis B virus restriction by a viral receptor homologue, Nat Comm. 15:9241 (2024)
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Kaho Shionoya, ..., Toru Ekimoto, ..., Mitsunori Ikeguchi, Sam-Yong Park & Koichi Watashi
Structural basis for hepatitis B virus restriction by a viral receptor homologue, Nat Comm. 15:9241 (2024)

(%9 % /preS1fES) hNTCP >N86K/R158G mNTCP > R158G mNTCP > WT mNTCP (BFELAGW/EELEW)

Ster

hindrgnce

R1SSDHEDRER X, ILAEE

NSO6DPHE D[RR X7
<

MDD E




BRIFFA T A LR FaEFE MIREEL THIILIZEELAWLDD
Kaho Shionoya, ..., Toru Ekimoto, ..., Mitsunori Ikeguchi, Sam-Yong Park & Koichi Watashi
Structural basis for hepatitis B virus restriction by a viral receptor homologue, Nat Comm. 15:9241 (2024)
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hNTCP(gray)-preS1(orange) N86K/R158G mNTCP(green)-preS1(orange) R158G mNTCP(green)-preS1(orange)
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Multistep receptor binding of the hepatitis B virus preS1 domain

Chisa Kobayashi, Toru Ekimoto,..., Sam-Yong Park,..., Mitsunori Ikeguchi, Koichi Watashi
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Nature Comm. Accepted
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Structural mapping of NTCP distinguishes its dual functionality as a hepatitis B virus receptor and bile acid

transporter PLOS Pathogen Accepted
Kayo Matsuzawa, Toru Ekimoto,..., Sam-Yong Park, Mitsunori Ikeguchi,..., Koichi Watashi

{ A
‘ :'k\" O ) 2-19prest
o ¢

Lipid membrane

NTCP

i) De novo binding

(loop core formation)

2) SELECTIVELY for virus receptor

ARpreSi
but not transporter 33 48 :

W41

ii) Complex stabilization
(surface interaction)



In silico-driven protocol for hit-to-lead optimization: a case study on PDE9A inhibitors
Hiroyuki Ogawa, Masateru Ohta & Mitsunori lIkeguchi J Comput Aided Mol Des 40, 24 (2026).
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