HALPE S
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i

= BIIRMERR S R KU (20254E3 1)

B2 I HEET—3 LD -a— 1 RERDORA

PECRT At 2 PR e
AEERRT ARt 2 — AR mEEe O RBRORS: BB BT
echo ksakuma@was@at@ji.nagoya-u.ac.jp | sed s/(@was@at@/(@cesp/g
echo s.niwa@protein.osaka-u.ac.jp | sed s/a@p/@p/g
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ANWTHTFORERBALIEZLOTHY, Th & R
o, WBEEMFEICLDIMRONGGETHLH D,
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HEE 2 A TR O Z & o RTRENE & il & R
L7z, WERICSIEEIE T — Z O, 2 £ v (51
RIEENERTDEZA) A AA T H~T 1
7 AN D T LT L, — T, EFEOBARSEE
PREAR DFRIC LY . FRET —F &AL T5 2
ET ITBEREHET D) ZENAREL D 5o H D
EoCHzD, LER-T, WERANGETE
L HARSTHEAEZ AR DESD Z LT, T ORE
THIRER G2 &, Wtk & BRI A 5 Z A T DR
FORBIIFEETHENTED MRS, 72
B, FOXDIWERFN T —4 & T2 3 5
Foak) ZEEMCATAE LT — 2y b—Wt &
BREZ Y U7 LIS EFE—IIAF(E L2\, M
2HERUEEV, AR TR, bhvbh s Ay
R A A BN THED TV D SEAEREE ISV - =
— RAQEMERR EREIZ OV THET 5,

1 XHROE=R

§1 TIEARMIEDW & L THEIT DB EAEY
FO— R R, FRT X VT B OREIRONL IR
WEIZOWTHRIZE LD 5[1],

1.1 2Ry BO#EE L ILFEE

BN BITERSTFO—FETHY | EMBIRIC
BUD [HFT) OLH>REHEZMS, b LHRTEN
AMT, SRNICARRLEFRATNDDRE, 20
GRS bMIIC > D m R 2 & ) I 8
JEMNT + hFAFT— DT L AFDBITIRE L,
T DORERA UM RIEE) 218 U C 2 OSLEN
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STV S,

ZOXIIT, EMTHIBIROBEEHI L LD &
THE, BRORALNDZ OB EITIFE
s, —J., 2o BOMMR e RE Z =L
FELTE am M5 nm &, @EENTE 544G
BB DZEM A — AT ~_RPUTFIEF I &< iR
KT D, Lo T, X0 EhRET D10
HEJRF LYV TERT 5 Z & T TAEMBIG A 1A
WICEfRT 2 Z &, OF0 [HEMT AT LO%E)
HRTLUYIVTHET 5] Z Lz oRknd,

BN E 2, XU R EIZEBOT 2 iRk
ENEELTCCEEET T THD, TZTHVBN
L7 WA A TR 20 FEFET, T =
RO A VATA UL C, TARTIFXF UL D
S REETNANT TRy M LFETKR TE D, 728
ZIE, B hoa RV T4 HO T 2 eiE i
15N#H 7R 5721 DT, ZOFEEKIROK 5 FEi
IX TMNGTE---QVAPA] ThH D, ZDXH7T7 I/
DWW RO Z &% 7 BB EREDY, EoX
AT DT I BREEN EDIEFE T S0E, TDH
VORI B e a— R 551D DNA HEHREFESIIZ X
D IR E STV 5,

BRI EPMEAE TH D LR AR A o,
bbb 20 FEOT I BRIREOLFAEE TR E -
TEY ., FRHITFICTT FES (7 3 REES)
ZNLTCLIAOHEHDOL S ICHRD720 (K1A) | 7
R BESN AR E TR MSRL S N B DA
EBICEESNDS, e [1 RIS LS,

S B R EIX AN TRE O SR~
EPNEESD] L0 ) —KOESFIZIF W EE %
FoZtnmohTng . ZOHLZE 7 3 —LT 4
7 (folding) &FES, DFEV X RXIVEX, 126
D &1 RTMNTHOTZHTIT <. BRI THED
Bl ~EWELRHRRETH D, 2O [FFEDE)
Z 3K, HHVIIRVWERTO [NRREE) &
X5 (K IB) ., TOX LRI ENED K D 7Lk
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WExaE DT, 2L O 1 REE (7 /7 BER
B 2L o THELSN TN D,

ZD XD IS T — X 2R T A5 E . S
DFERERT DIRTFORTFRELE . T HETFD 3K
JLZERNZ BT AEEREEZED b D, DFY [X
DR N EDHEEIZ DD BHNELIZHDOTH X
ORI THD, N6 DONIEEET —Z 1%
Protein Data Bank (PDB){Z mmCIF JZ=\ (X 1C) 72w
LPDBERD 7 7 A L& LTHR—MITEES L, =
=—7 721D (PDB-ID) #f}5-&hic ETAR IS

[2,3], A SNIMEET —ZIX§ETHLT 7 BEATE,

T T YA RDFILA~F T ra— KLU TS0
FHEERE Y 7 b (B2 X[4]) TRED D Z ENTE
%o ARDPOTHIVIHAEOEMHET — &N\
(PDBj) #iBUL/=T 7 ARKLEETH D,

2 ZHRO AR

S E T XA RN ERTIC LT XX nE
THLSNTELT, Wi T _XEEHLIERFIED
REHTHD, 2 TlE, ZOLHIRT—Ft& v FDOfL
BT, B B O T #E G 5,

2.1 #EEYFLEVSFRN T

REEAEMF LT, 2R U B RS FDNE

iz EBRTHOLMI L, N5 EmBE
o LoV T ARSI Ch D, DL
FREEEEZH ST 501X, T9Fo TRl », %
OWHEEZDAT 5] EWIHIEERHHT-DTH D,
ZOFEEMXBL, BEEYFIT BERE &
(HEEDIEIR] D2 o507 = —ANb 5,

MR EICH OB FEBRFIE L Uik,
NMR, BB K D BRI ffT 72 E3 % 203,
WFAUC LT b ATy T 2 W 2 - ofr
BHEET — 2035605, 22 THREEEY T
g | OIS T 5,

WIZ, GBI T — & % B0 fif
NI Lr2R L, OO THRMILLTLE IR,
TS AR 1T EBR T O N R T — X & L
K & U CTHREICHED 5,2 LT BTk LT,
BEEB LTV D4R 725k B U 72 Frid 2k
R ENEFRLE LTHRET D, ZOEaBIHESEA
WD THEYT) OFMSITHEYSET 2,

(0}

NH,
=

F294 A295 K296

=
S
&
O
T T
o
=
= T
S
S
O
zT

H

S297 A298

Hs

H/I/'ll,

N

(0]

ATOM 2343 C (B

ATOM 2344 NN .
ATOM 2345 CCA .
ATOM 2346 CC .

ATOM 2347 00
ATOM 2348 C (B
ATOM 2349 C (G
ATOM 2350 C (D
ATOM 2351 C CE
ATOM 2352 N NZ
ATOM 2353 NN

ALA A 1 435 ? 132.438 130.103 168.122 1.00 154.44 ? 295 ALA R (B
LYS A 1 436 ? 135.440 131.326 168.455 1.00 154.32 ? 296 LYS R N
LYS A 1 436 ? 136.449 132.315 168.089 1.00 154.32 ? 296 LYS R CA
LYS A 1 436 7 137.695 131.642 167.518 1.00 154.32 ? 296 LYS R C
. LYS A 1436 ? 138.327 132.172 166.590 1.00 154.32 ? 296 LYS R O
. LYS A1 436 7 136.801 133.189 169.297 1.00 158.44 ? 296 LYS R (B
. LYS A 1436 7 135.651 134.080 169.765 1.00 158.44 ? 296 LYS R (G
. LYS A1436 ? 136.100 135.135 170.779 1.00 158.44 ? 296 LYS R (D
. LYS A 1436 ? 136.321 134.591 172.171 1.00 158.44 ? 296 LYS R CE
. LYS A1 436 7 135.033 134.143 172.765 1.00 158.44 ? 296 LYS R NZ
. SER A 1 437 7 138.054 130.469 168.053 1.00 150.98 ? 297 SER R N

1: ZU T BEOEEL SIEREBEEZEMNT 2T — 4K

(A) RYXTF ROLEEEZ R THEEXOH] . & be R7 Y O EE S 294~298 (/2325 — Ak
WEhnR LT, B)3D WKL U CHiE SN - & br 7Y O {AHE (PDB-ID: 6CMO chain
R) ZURET VT, FEIEET 294~298 DI IT(A) DL MG & DXt % R 72 91T stick B THlHE]

Lize 727 KImh B AR FVRIGICET TE— A4 L VTR,

(ONLARIEE DT — % OHF : PDB-

ID: 6CMO chain R ® mmCIF JERDF — & 726 K296 1T BT A2 F L e o 1 JRF oAtk H L7~
HO, 4ITANRFHZ AT, 6ITEAVEEZ A7, 11~131THRREFEEIZHT-5,

i https://pdbj.org
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The MTBD interacted
with the hydrophobic core of LC1
mainly via two regions,

the H5 helix and the flap region

B 2 : PDB-ID 6L4P ~DfERD~ v &
FEIHE I 11296V MTBD,  the hydrophobic core of
LC1, the H5 helix, the flap region % JK {4, #fa,
. FOrLE, LCl &izpt TR,

4 REBM7/5T—>3y

T—HERIZBWT ED X 9 7RI EAT D)
RS 5720, EEOENE PDB = MU A x4
(2, MEIEICRET 2 R0 & LIRS T — 2 ISk A 6
BARE T VOXT OIERZAT 72 572, XFGIESCHR[S]
D Results D H B, 727 2 3 “Overall structure
of the LC1-MTBD complex” Z#Z - 7=,

4.1 EFFGH

(1) % PDB = FUIZFFH L, %@ primary
citation SLERY A FLIRT — X DY — A LT 5,

(2) EET DB OV T ORI 2 Y i
NoY T AN TWE R < HhiHT 5,

B) TR LIz T A CE EN HEEESE
. BERET — 2k AR E & LTE
BT 5, BRMICITHE 5, IR, K&
FOMAE DR THEBEE 2RI 5,
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BEQ)DHEIEEE 757 & LTRET 5,

VR T — 2T 5 A7 ST 5, AN
PyMOL[4]® selection algebra FRiE% W5,
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4.2 B4Ep

(1) PDB-ID 6L4P[10]& SCHR[S]1 2T L2 D,
() @XM HRD & D stk 2T 5,
“The MTBD interacted with the hydrophobic core
of LC1 mainly via two regions, the H5 helix and
the flap region (Fig. 1B).”
() ZOPITEENDHIEEFR & EHTRE T 2R
ET 5,
a. MTBD = “6L4P and chain B and polymer”
b. The hydrophobic core of LC1 = “6L4P and chain
A and resi 33+34+36+54+99+102+121+146+182”
c. the HS helix = “6L4P and chain B and resi 1734-
1746”
d. the flap region = “6L4P and chain B and resi
1689-1708”
@) Zhozxsdd,
pair = {"description": "The MTBD interacted with
the hydrophobic core of LC1 mainly via two
regions, the H5 helix and the flap region (Fig.
1B)", "element": ["MTBD", "the HS helix",...],
"selection": ["6L4P and chain B and polymer",
"6L4P and chain B and resi 1734-1746",...1}
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This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



51 FASCHER

(5]

[7]

(8]

(9]

Carl-Ivar Briandén and John Tooze, Introduction to
Protein Structure. Garland Science, 1999.

H. Berman, K. Henrick, and H. Nakamura,
“Announcing the worldwide Protein Data Bank,”
Nat. Struct. Mol. Biol., vol. 10, no. 12, pp. 980—
980, Dec. 2003, doi: 10.1038/nsb1203-980.

J. D. Westbrook et al., “PDBx/mmCIF Ecosystem:
Foundational Semantic Tools for Structural
Biology,” J. Mol. Biol., vol. 434, no. 11, p.
167599, Jun. 2022, doi:
10.1016/j.jmb.2022.167599.

Schrodinger, “The PyMOL Molecular Graphics
System, Version 1.8,” Nov. 2015.

A. Toda, Y. Nishikawa, H. Tanaka, T. Yagi, and
G. Kurisu, “The complex of outer-arm dynein light
chain-1 and the microtubule-binding domain of the
v heavy chain shows how axonemal dynein tunes
ciliary beating,” J. Biol. Chem., vol. 295, no. 12,
pp- 3982-3989, Mar. 2020, doi:
10.1074/jbc.RA119.011541.

A. Radford et al., “Learning Transferable Visual
Models From Natural Language Supervision,”
Feb. 26, 2021, arXiv: arXiv:2103.00020.
Accessed: Nov. 05, 2024. [Online]. Available:
http://arxiv.org/abs/2103.00020

The UniProt Consortium et al., “UniProt: the
Universal Protein Knowledgebase in 2023,”
Nucleic Acids Res., vol. 51, no. D1, pp. D523—
D531, Jan. 2023, doi: 10.1093/nar/gkac1052.

J. Jumper et al., “Highly accurate protein structure
prediction with AlphaFold,” Nature, vol. 596, no.
7873, pp. 583-589, Aug. 2021, doi:
10.1038/s41586-021-03819-2.

M. Varadi et al., “AlphaFold Protein Structure
Database in 2024: providing structure coverage for
over 214 million protein sequences,” Nucleic
Acids Res., vol. 52, no. D1, pp. D368-D375, Jan.
2024, doi: 10.1093/nar/gkad1011.

Toda, A., Nishikawa, Y., Tanaka, H., Yagi, T.,
Kurisu, G., “Crystal structure of the complex
between the axonemal outer-arm dynein light

chain-1 and microtubule binding domain of

— 361 —

gamma heavy chain.” Feb. 19, 2020. doi:
https://doi.org/10.2210/pdb614p/pdb.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



mg # 1: [F— Primary Citation Z %> PDB = I U $D#i#t

PDB » 5 & MATEEZ: primary citation D#kEt Number of Related
20254 1 A 1 BEEACO PDB AT | 1 229,564 00 5 %, DOI % - 7= PDB Entries Xk | REEEK

primary citation SCHk & FESUV TV S D1 190,718 1 (83%) TH V., S HIT (max 860)

PubMedID %55 b Dt 187,154 1 (81%) Th 7=, iic, 2=—2r 723 1 41,770 0.504
fik DOI 1% 82,723 TH V., FH LT 1 LHRT23MENRBE I TV, 1L 2 19,025 0.734
ik CRIBECH A &7z PDB = kU % Related PDB Entry & FE5, Related 3 9,107 0.845
PDB Entry {5k 6, 4 #dE % RIRFICHE LZfmsCE THgIcywnn 4 5,032 0.905
IXERD 90%% H/N—TX D ENbnd (F1) . 2 ?22(1) 8-322

T—aREORE

RN 72T — 2 EREEMED DT2DITIEL, TF A D EEET — X IR EF T 272007 — 2 EROREDLEIZ R B,
Fx L PDBYmmCIF FER[I)ICTFA T /T —va v ZWMViAD LT —H 70y 7 ZBMLTHET 5 Z & 2t LT 5,
F3 mmCIF BRIIEEY 0B CAL b T\Wa e, T — 2 28 R TE 57 — 2 B TH Y £FEo /—
BRI Y 7 h OIS btEA TV D, £72. PDBx/mmCIF FExiE JSON (PDBx/mmJSON[2, 3D\ & A0 A 25 #t
TEBLZELRERFIETH D, THFALEEOANEDOT —F Ly EATIHTT —FZR2MCHHES NS Z &2 &R
X, ZOXDRNAT =R EITERTEHDOIIRERFEICRL EZ 20615, LUFIC mmCIF BRAILRL TT F 2 K
T)T—=varkEoond LTI HFROFERE R L, WENIZ AmotCIF & FEFRT 5, RN RICRED LD TH
5 EITHEE,

# AnnotCIF Example v0.0.1 #

data_0XYZ

loop_

_annotator_list.id

_annotator_list.name

_annotator_list.affiliation

_annotator_list.orcid

_annotator_list.email

_annotator_list.role

1 "John Smith" "Prefectural University of Nagoya" "0000-0001-2345-XXXX" "jsmith.at.example.dagaya.ac.jp" "curator"
2 "Jane Smith" "Nippon National Institute for Structural Bioinformatics" "0000-0002-3456-XXXX" "smithj.at.example.nnisbi.ac.jp" "validator"

loop_

_struct_segment.id
_struct_segment.auth_begin_id
_struct_segment.auth_end_id
_struct_segment.auth_asym_id
_struct_segment.auth_atom_id
_struct_segment.label_begin_id
_struct_segment.label_end_id
_struct_segment.label_asym_id
_struct_segment.label_atom_id
_struct_segment.segment_type

123 35 A ALL23 35 A ALL "beta_sheet"

2 40 52 A ALL40 52 A ALL "alpha_helix"

3 15 15 A ALL15 15 A ALL "active_site"

3 60 65 A ALL60 65 A ALL "active_site"

3 102102 A ALL102 102 A ALL "active_site"
3 30 35 B ALL30 35 B ALL "active_site"

4 70 85 A ALL70 85 A ALL "binding_pocket"
5 120125 A ALL120 125 A ALL "metal_binding"
5 150 150 A ALL 150 150 A ALL "metal_binding"
5205205A ZN 1 1 C ZN "ligand_metal"

loop_

_struct_segment_annotation.id
_struct_segment_annotation.segment_id
_struct_segment_annotation.annotator_id
_struct_segment_annotation.source_text
_struct_segment_annotation.source_doi
_struct_segment_annotation.confidence_score

_struct_segment_annotation.timestamp

111 "Residues 23-35 of chain A form a beta sheet that participates in substrate recognition" "00.0000/j.structure.2025.01.001" 0.9 "2024-03-15T14:30:00"
221 "The alpha helix undergoes significant rearrangement when the ligand is bound" "00.0000/j.structure.2025.01.001" 0.8 "'2024-03-16T09:15:00"

331 "The catalytic pocket is formed by residues A15, A60-65, A102 and B30-35" "00.0000/j.structure.2023.01.001" 0.95 "2025-03-15T16:45:00"

4 41 "Residues 70-85 forming the binding pocket are highly conserved in the protein family" "00.0000/j.structure.2025.01.001" 0.85 "2024-03-17710:20:00"
55 2 "Residues 120-125 and 150 coordinate a zinc ion essential for structural stability" "00.0000/j.structure.2025.01.001" 0.9 "2024-03-18711:30:00"

loop_
_atom_site.group_PDB
_atom_site.id
_atom_site.type_symbol
_atom_site.label_atom_id
_atom_site.label_alt_id
_atom_site.label_comp_id
atom_site.label_asym_id
atom_site.label_entity_id
atom_site.label_seq_id
atom_site.pdbx_PDB_ins_code
atom_site.Cartn_x
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