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Structure Search Preferred Name Target Type Chain 1D

Information ID Search Keyword Search Advanced Search Blast Search
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2026.11.13 The database will be unavailable from 17:00 on Friday, November 13 to 17:00 on Monday, November 16, 2026 (JST) due to scheduled Ligand Ligand Name Ligand Code
maintenance. We apologize for any inconvenience and appreciate your understanding With Ligand
Reference Project Name
2024.10.28 The FMODB RESTful API, which was developed as a beta version, was officially released on October 28, 2024. here. '

2024.6.24 We have started collaboration with the PIDBj (Protein Data Bank Japan) database through mutual links. here.

ool Registration: Start Date Registration: End Date

2020.4.17 FMO data for COVID-19 related proteins have been released on Apr 17, 2020. here.
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Structure Search

¢ Advanced Search

Combine multiple search conditions to find FMODB entries. Expand sections to refine your search
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=iR Base Structure . X-ray
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NMR Docking ® Restraint : OptH
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Protonation : MOE:Protonate 3D
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Preferred Name Target Type Chain ID
Choose.. v
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search.

Ligand

Structure Search
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Optimization Restraint
MOE:Amber10:EHT ~ OptH ~
\
Protonation Complement
MOE:Protonate 3D v Choose... v
\
Water Procedure
Choose. Choose. . v
& FMO calculation Method, fragmentation and software A
FMO method Fragmentation
FMO2-MP2 / 6-31G* v Choose... v
Software
Choose... v

Search results open in a new tab

h_-

FMOStHR &1+

BRERFZHDH
® Base Structure . X-ray
With Ligand : On
Optimization : MOE:Amber10:EHT
Restraint . OptH
(KRR FDHHEEREL)
Protonation : MOE:Protonate 3D
® FMO method : FMO2-MP2/6-31G*

REMERA : S7T0FE Y b~
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Criteria for Advanced Search
Base Structure: EX-ray [INMR (JMD [ JElectronMicroscopy [ JDocking [ JOthers [ JAlphaFold

@ Summary for all items(csv file) Summary for checked items(csv file) m
Caluculation Data(zip files, checked items up to 10 data) CheckPoint File(checked items up to 10 data)
Search Result: 576 Hits  Currently showing: 1-50 Page: 1/12 Next>  Displaying results: 10 m 100 200

Sort v Display only checked items. Sort Results

check / uncheck all items on this page

| 5PANP Ligand Interaction
FMODB ID: 5PANP
Calculation Name: 1ERE-D-Xray7
Preferred Name: Estrogen receplor alpha

Target type: SINGLE PROTEIN
Structure Source: PDB
PDB ID: 1ERE | pdb_00001ere

"
Chain ID: D
UniProt ID: P03372 = o,
ChEMBL ID: CHEMBL206 @
His
b

Base Structure: X-ray
Registration Date: 2017.02.24
Reference:
Modeling method
Optimization: MOE Amber10 EHT
Restraint: OptH
Procedure: Manual calculation
FMO calculation
FMO method: FMO2-MP2/6-31G(d)

Ligand:EST
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BRER—BOSIY N —T—IBH (# 1 5PANP) .
- N OF-% 3¢
C/5P4|\|P h Ligand Interaction @ ¢ FMODBID
® Calculation Name

FMODB ID: 5P4NP .
Calculation Name: 1ERE-D-Xray7 [PDB ID]—[Chain] — 4R € 7 /L &S]
Preferred Name: Estrogen receptor alpha ® PDB ID ¢ Chain ID * UniProt ID
Target type: SINGLE PROTEIN o & \//\07 g% * *%ET%*&

Structure Source: PDB
PDE ID: 1ERE | pdb_00001ere

. S R Wil
ChEMBL ID: CHEMBL 206 w0 ] ® TixH - BEX#

o ET)VIGE (RBELHRM

\ Base Structure: X-ray J /HIS ' : d
@ (Registration Date: 2017-02-24 ) '@) *ﬂgﬁ%ﬁ: ° E‘l’%ﬁﬂi)
Reference:

Modeling method
Optimization: MOE:Amber10:EHT

Restraint: OptH - @ FMOE:I-%'%:E%
\_ Procedure: Manual calculation ) \ngand:EST / L FMOE"’ﬁ%—:if
@ (FMO calculation ) ® N—A)ITHRIILFE—
FMO method: FMO2-MP2/6-31G(d) Iy j] DV I‘f‘f‘%éI*)L:F —
FMO2-HF: Total energy (hartree): -98213.362736 (|F|E . P|EDA)
FMO2-MP2: Total energy (hartree): -98490.505804

o ERBEF=E

Ligand binding energy

Charge transfer

IFIE [keal/mol] PIEDA [kcal/mol] o @Y NIE—YHY KEEERE
IFIE SUM ES EX  CT+mix DI(MP2) q(l=>J) e UAFVE E)ﬁﬂl? = JERDMEE
-127.936 141441 151973 | -80.080 -58.392 = 0.192 ERZ &R
. J _—

Al S A Y
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DAYR N Z20MDT7 ST XY FNEOHEERIRILE— (IFIE)

Summation of IFIE (11 entries)

DAYR X FOMDT I A CEODHBEERIRILFE— (PIEDA)

Summation of PIEDA (11 entries)

PIEDA IFIE
0
w0 I DI(MP2) Bl re
CT+mix 25
100 EX
= B Es = _
g g 0 FMODB ID: 5P4NP'
= 0 3 1ERE-D-Xray7
§ g -75 IFIE:-127.936
;: E =DI{MP2)-58.392
Qg  -100 T 100 CT+mix-80.080
w FMODB ID: 5P4NP - - - =0 EX:151.873
e =ES-141.441

1ERE-D-Xray7 -
500 =DI{MP2):58.392 - - - - 125
CT+mix-80.080
EX-151.973
-150

-300 gES-1a140 5PANP  XQ8VY  XR188  PZ2VN  XB3YZ  P2KNR  PTJ6K  BGGJZ  2LLZR  TMMSK Y4122
5PANP  XQ8VY  XR188  PZ2VN  XB3YZ  P2KNR  PTJBK  6GGJZ  2LLZR  TMM8K Y4122

FMODB ID
FMODB ID

.
I& Snapshot

DFLBED—FIITRILF—

FMO2_MP2:Total_energy (11 entries)

Total energy at FMO2-MP2 level (hartree)
B BN B B . B o nory BREFBRICTENSZIY J—DIFIE. PIEDA. FMO
P2 v HEOEIXINF—ZJ T T TUHEBRTT %,

-100000
(hartree)

FMODB ID: 5P4NP
~120000 1ERE-D-Xray7
Total energy at FMO2-MP2 level (hariree) -98480.505804

® PIEDA . tHEEEBITRILF¥—D5TDHER
® IFIE: 75Xy FMEHEEERIRILE—
® Total energy : FMOStBIC K 3D FEEDITRILF —

-180000

Total energy at FIM02-14P2 fevel
(hartree)

SP4ANP XQsvy XR188 PZ2VN X63YZ PZKNR P7J6K 6GGJZ 2LLZR TMMBK Y4122

FMODB ID [
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F M d) B FMODB: The database of quantum mechanical data based on the FMO method
Last updated: 2026-10-16
All entries: 104845
() Number of unique PDB entries: 32892

Criteria for ID Search
ID: 1ERE
Base Structure: @X-ray EFENMR FMD F4ElectronMicroscopy FdDocking F4Others

@ Summary for all items(csv file) () Summary for checked items(csv file)

() Caluculation Data(zip files; checked items up to 10 data) () CheckPoint File(checked items up to 10 data)

Search Result: 11 Hits ~ Currently showing: 1-11 Page: 1/1 Displaying results: 10 m 100 1000

Sort v [ Display only checked items Sort Results

[) check / uncheck all items on this page

A\ -L\
— R
FMODB IDZ#EELTH v >O—F

FMc®OB
21

Download Multiple Data Files

Enter FMODB |Ds separated by comma or white space, such as 5P4NP, XQ8VY.

@ CheckPoint File (up to 50 IDs)
(O All Calculation Data (zip files; up to 50 IDs)

BRER—EHISFIO—F

FRAARE AL ERANA

(CSV)

DORTERIANTOY T —

Criteria for ID Search

@FRLEIVF)—DY ) —

(@ Summary for all items(csv file)

(CSV)
() Summary for checked items(csv file)

() Caluculation Data(zip files; checked items up to 10 data)

() CheckPoint File(checked items up to 10 data)

® FMOEt&E T —42—={
(ZIP. &==AK104)

@CPF771IL
(RA10E)
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RESFER—E T Calculation Data (zip files; checked items up to 10 data)
RKL. ZIP7 71 )Lz R L THEZHEET 5,

EIRICRIELTHELES

ol
RIKEN

Criteria for ID Search
ID: 1ERE

Base Structure: [@X-ray FENMR [FEMD PFdElectronMicroscopy F@dDocking F4Others

(0 _Summary for all items(csv file)

(@ Caluculation Data(zip files; checked items up to 10 data)

() Summary for checked items(csv file)

() CheckPoint File(checked items up to 10 data)

(=3

\ 4

- a *
SP4NP x | +
RSTESELT7 71
& ' o (&] J > Downloads > calc_result > 5P4NP SPANPODIER Q
® FAERL - N BRER - @ s ® AJF. ] FMO”-l_%@)Sj 7l
——— P i ® CPF:FMOstEDWERT 7 1)L
v Wl FATRe £ 5] B : .
| > Downloads | [] 1ere_d_amber_pieda.ajf AJF TP 1KB ® OUT:. —D-l-%tlj jj 7 7 ’r\} L —
> &y if-h % 1ere_d_amber_pieda.cpf cpPF 2711 12,587 KB [ ] PDB . E'l'% ‘:ﬁﬁ L\ 7_,__ *ﬁ 07 — g
A ¥v3Y- 1ere_d_amber_pieda.out out 71l 6,403 KB
5 | Downloads L] 1ere_d_amber_pieda.pdb PDB # 5 FI7... 307 KB o LOG FMOD-I-%@ I:I ﬁ 7 ’r ) L
o ; F29hyT 1ere_d_amber_pieda_atom_charge.log LoG J71flb 74 KB (}?? 7 - ﬁ >( D I\ T-—_r\
, Myspace 1ere_d_amber_pieda_fragment_charge.log LOG I7 Al 10 KB T *)L# _ |ﬁ $E@ (\: )
> B FEIVE
> W ETFv
. e U=y
6 BOER [=]o
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REFR—EHNSFMODB ID T5PANP) #21) w2 L. FHR—C 72 <,

Search Result: 9 Hits  Currently showing: 1-9 Page: 1/1  Displaying results: 10 100 1000 5P4NP@=¥%E/\O_ \\/\\7’3\\13,%?— —k n%
g+ /N C

Sort v [ Display only checked items Sort Results

["] check / uncheck all items on this page A Top = Statistics Q Advanced Search  / Restful API

FM w B FMODB: The database of quantum mechanical data based on the FMO method Yole 2 ‘g
\ Last updated: 2026-10-16 29
== .

§ . Al entries: 104845 = o
Ligand Interaction - Number of unique PDB entries: 32892 *f‘ " S
B . FMODB ID: 5P4NP
cal(:L"auon Name' 1ERE'D'XF3YT Calculation Name: 1ERE-D-Xray7
Preferred Name: Estrogen receptor alpha Preferred Name: Estrogen receptor alpha
Target type: SINGLE PROTEIN Ig:;‘z::j'e“sﬁ:;;““'“
Structure Source: FDB ) T Ligand 3-letter code: EST
PDB ID: 1ERE [db 00001ere S o S
Chain ID: D H PDB ID: 1ERE | pdb_00001ere
UniProt ID: P03372 i* o, . PO3372
ChEMBL ID: CHEMEL206 1 ) [ ChEMBL ID: CHEMBL206
A4 R i Base Structure: X-ray
Base Structure: X-ray HIs ™ S Registration Date: 2017-02-24
Registration Date: 2017-02-24 '-\m/,: LUl
- Dol
Reference: Apendix: None
Modeling method
| IFIE MAP
Optimization: MOE:Amber10:EHT -
Restraint: OptH
) . Ligand:EST GLU339 DIST:8.632 Total-0.673 DI_MP2:0
Procedure: Manual calculation & Download Files
FMO calculation Ligand structure
FMO method: FMO2-MP2/6-31G(d) Est
FMO2-HF: Total energy (hartree): -98213.362736 Optimization ~ MOE:Amber10:EHT
FMO2-MP2: Total energy (hartree): -98490.505804 Restraint OptH
Ligal'ld Dil"ldil’lg energy Protonation MOE:Protonate 3D
. :Str ion (agonist 1A52) %on
Water Abridging water among Glu353, Arg394 and ligand.
Ch t fe
IFIE [kcalimol] PIEDA [kcal/mol] *’:gﬁm“[’gls r Procedure | Manual calculaion
Remarks
IFIE SUM ES EX CT+mix DI(MP2) qgll==J)
-127.936 -141.441 1561973 | -80.080 | -58.392 | 0192
S — v 7—‘<<£ :l\E
\_ - BTV HJ—ODFMODBIDZEV U o3, BRI

= 1111}

¥R - STE XM - 3DMBIE - IFIE/PIEDARBIT ZHER TE D
O XQ8VY Ligand Interaction E¥%}Eﬂ/\° — L:%g@] 93,

FMODB ID: XQ8VY
Calculation Name: 1ERE-A-Xray1
Preferred Name: Estrogen receptor alpha
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FMODB: The database of quantum mechanical data based on the FMO method
Last updated: 2026-10-16
All entries: 104845

FM®OB
===

[ } FMODB |D [ ) Number of unique PDB entries: 32892 &‘\//\072 &: U 73‘\/ F @*’E’é‘ﬁﬁ%ﬁ%
¢ PDBID TSOHLETRRTES

o YU RIRETREEE - LK - BF

o VY RPHEDHREZIEELT
SN

o TEBICERFE LD HY FDHE
BEEAB®REZRT

e XY NUEBEEY

® UHYREZ/3XFIA—R

o 1EEY —X (X-ray/NMR/MD 7% ¥)
® FixH

o BIEFT—AR—XAD')>Y (PDB|,

/FMODB ID: 5P4NP ®\

Calculation Name: 1ERE-D-Xray7
Preferred Name: Estrogen receptor alpha
Target Type: SINGLE PROTEIN

Ligand Name: estradiol

Ligand 3-letter code: EST

Ligand of Interest (LOI): EST

\_ UniPrOt, Ch EMBL’;}: 2:‘) Y, Structure Source: PDB
PDB ID: 1ERE | pdb_00001ere

UniProt ID: P03372
ChEMBL ID: CHEMBL206

@ f#th « A0 > O— FHEEE

FMOStEER DT —2 DA U >O—

K AJ8E

® IFIEMAP : £7 240 XY FREIOHEEE
BIx)Il¥—%b—hrIv TS TERT

Base Structure: X-ray
Registration Date: 2017-02-24
Reference:

DOl

Apendix: None

\EU_TEPOM‘%E% EfR e L TREFRBE )

® A > FD2DIBERT

== 2

® IFIE Diagram : 754 X > hEIDHEEE

AIZ)X—%2y hT—IETER BHRINTWVWB DAY ROILFEEE
) Download FileS : E-I-%?_a . CPF7 7, \GLUSSQ DIST:8.632 Total:-0.673 DI_MP2:0 / %2D_C\15§/—_|__\

® =iE{tA7E (Optimization)
e UHYRDIXFI—R
® )Y RD2D{LFEEER

& Download Files =
Ligand structure
Modeling method EST

| ALBrEgdYyO—F )

@ BEOFINIE - €T V&K

Optimization =~ MOE:Amber10:EHT @ \_ )
FMOFHEIC BV B DRIUEPES ) >y || R om
%ﬁ: Protonation = MOE:Protonate 3D ;
(] %iﬁ_'ftﬁ‘;ﬁ (Opt|m|zat|on) Complement  BioStationViewer:StructureComplemation (agonist templeate: 1A52) %
Y #?TJ ;E%{L’F (Restraint) Water A bridging water among GIu353, Arg394 and ligand.

e O+ MLIKRE (Protonation) Procedure  Manual calculation
® KIERF - HEGLDMEE (Complement) ||  Remarks y
® KDFDHKL (Water) " J

® :tEF|E (Procedure) ~ :
® ZDMDIEIR (Remarks)
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VDAY REET7 I /VBREOHEERIRILE— (IFIE) &Z#D% (PIEDA) %Z fEirrIgE
T ~

Interaction energy analysis for fragmet #237(D:600:EST)
Ligand binding energy
PIEDA
IFIE [kcal/mol] PIEDA [kcal/mol] Charge transfer value [e] 100 . DIP2)
o

IFIE SUM ES EX CT+mix DI(MP2) q(i=>J) . " .

H 0 )
-127.936 141441 | 151973  -80.080 -58.392 & 0.192 : ‘ r I

\ J g

SEERUEHT (Interactive mode) DEEST h

e i A

Rasidue Number

Interactive mode: IFIE and PIEDA for fragment #237(D:600:EST) g J

FRMT S DERTE (Interactive mode) \
Summations of interaction energy for fragment #237(D:600:EST)

Base fragment{s) of PIEDA/NIFIE @ Single fragment () Mult fragments Q /7:R 7'\ ‘\‘ P *
IFIE [kcalimol]  PIEDA [kcal/mol] Charge transfer value [e] XM ERELBDSMH

237(D:600:EST)Lignad ~ = - =5 =
IFIE SUM ES EX CT+mix DI(MP2) q(i=>J) Base frag ments®d Eranmentis _Euﬂzﬁﬁ % néﬁf‘m “—EE:I:D\T
> . Charge [e] FCHARGE - 0 / q_Mulliken - -0191/q_NPA
-127.936 -141.441  151.973  -80.08 | -58.392 | -0.192 « QE?)\ Interactive T —— i b o = 3 )

\ mode@%ﬁ-l-%g% ‘l— » Interaction energy by IFIE and PIEDA | Total | > |ES| > JEX| >
[kealimol]
_ .
yigk— t@*ﬁﬁ{lﬁmI*)L:\i_ﬁ &Hg&éh%o | CTomix > | DIMP2) | >
Fragment charge [e] - apcE v q_Mulliken w
frag_Num Chain Res# RES FCHARGE q_Mulliken gq_NPA DIST Total ES EX CT+mix DIMP2) g(l=>J) q_NPA - q(l==J) -
1 D 309 | SER 1 0.873 30.064 -0083  -0.083 0000 0000 0000 0000
2 D 310 | LEU 0 0.085 25565 0003 0003 0000 0000 0000 0.000 Residue  Res# RES
3 D an THR 0 0.038 29.460 0.004 0.004 0.000 0.000 0.000 0.000
4 D 312 | ALA 0 0.039 27.032 0.005 0.005  0.000 0.000 0.000  0.000 sert ascending v ¥
5 D 313 | AsP 1 -0.778 26022 0165 0165 0000 0000  0.000  0.000
6 D 314 | GLN 0 0.035 26024 0004 0004 0000 0000 0000 0.0 Graph Optons X Axis Label ~Residue Number ~ ~
7 D 315 | MET 0 0.04 21431 .0.005 -0.005 0.000 0000 0000  0.000 SR ST |
8 D 318 | VAL 0 0.063 21188 0011 001 | 0000 0000  0.000  0.000 Display E ES = o )
9 D 317 SER 0 0.018 20.807 0.018 0.018 0.000 0.000 0.000 0.000
10 D 318 | ALA 0 -0.003 21071 0003 0003 0000 0000 0000 0000 m
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FMODB®IFIE/PIEDAfRM

Base fragment(s) of PIEDAI/IFIE

Distance from base fragment(s) [A]

Interaction energy by IFIE and PIEDA
[keal/mol]

Fragment charge [e]

Residue

Sort

Graph Options

(® Single fragment

() Multi fragments

237(D:600:EST)Lignad ~

Charge [e] FCHARGE : 0/ g_Mulliken : -0.191 / g NPA

2. 5Al
| Total | >
| CT+mix | >
FCHARGE v
g_NPA ~
Res #

Y Axis Max

Display ES

Fragment list

TS 37

FMc®OB
21

[
S/ BEBRECHEERIRILF—ZHERT %o

@ ERDOMEEE (PIEDAY S 7)

Interaction energy analysis for fragmet #237(D:600:EST)

S Dist 5
A AE
|EX | =
| DI{(MP2) | =
q_Mulliken v
q(l==J) v
RES
ascending v v

XAxis Label Residue Number v

M EX

Y Axis Min

CT+mix DI(MP2)

»

A

PIEDA(kcalimol)

-150

PIEDA
100 B Di(MP2)
CT+mix
50 GLU353 ! Ex
Fragment Number:45
Dist1.217 s

0 —====sDIMP2):-0.743 — === — l - -
CT=mix-55.884
EX97.346 -
-50 aES-88.074

-100

343 347 349 351 383 385 388 391
346 348 350 353 384 387 389 392 404 421 425 521
Residue Number

394 405 424 428 522 525 528 60
524 526 540

JS5I7DRA
® fEH I TSI XYFNDODREES
e fitdh : HEERITx)LF¥— (kcal/mol)
® 1575 7DE . PIEDADZ S
- DI(MP2) : DEEE{ERA
. CT+mix : ERSEIEEER )
- EX:IXMRFHEMEEIER
- ES:#EMHEEEA
@ VST LDBEEYIRA—N—TFB. %BEL -
PRt « SRR EIND,
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Interaction energy analysis for fragmet #237(D-600-EST)

Base fragment(s) of PIEDA/IFIE @® single fragment (O Multi fragments
237(D:600:EST)Lignad ~ PIEDA
Eragment list 20 )
Charge [e] FCHARGE : 0/ q_Mulliken : -0.191 / q_NPA: CT+mix
0 == = —— —_— —
Distance from base fragment(s) [A] Dist 5 E? - = LR = - LEUS540 =
= Fragment Number:232
_§ 20 Dist4.36
Interaction energy by IFIE and PIEDA | Total | = 1ES|> [EX | > 3 gi“”::)ﬁ:jf
[kcal/mol] g -
| CT+mix | = | DIMP2) | = A0
Fragment charge [e] - -60 -
FCHARGE v Q_Mulliken v 343 347 349 351 383 385 388 391 394 405 424 428 522 525 528 60
346 348 350 353 384 387 330 302 404 421 425 521 524 526 540
Residue Number
g_NPA ~ q(l==J) ~
Resid S
aph Optio

. 2R rding ~ . REDARAL > b
_ ® ES-EXDFIvIZNTEIRTICKED
Graph Options Axis Label Residue Number — ~ ® CT+mix Dl(MPZ) d)gj%i‘%ﬂ__\ L/—Cﬁjzﬁj\ :‘ K d);—%%
B - BRe<TES )

Display [J ES  [J EX CT+mix DI(MP2)
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FMODB®IFIE MAPfEH

RIK=N

70X FEOHEEERI®IL¥— (FIE) Ze— by 7 TARILL. BOWEEERZFDOT75Y

A2 hZWERT o

@ IFIE MAP%EEF<

FMODB ID: 5P4NP

Calculation Name: 1ERE-D-Xray7
Preferred Name: Estrogen receptor alpha
Target Type: SINGLE PROTEIN

& Download Files

o

@ IFIE MAPD R

+ |FIE Interaction Map

Visualize fragment interaction energies and adjust the display range

Interaction Map

SEET T +5

FMODE ID: 5P4NP

IFIE (kcal/mol)

Display Settings
*

Adiust encray values and visible fragment
ee

Ligand Name: estradiol E S [ el TIPSR o
Ligand 3-letter code: EST 2o PR il FEREL 00 Pl SR T vALUE
Ligand of Interest (LOI): EST b i 4 e e e L /:: IFIE value Value :
Structure Source: PDB 200 e e et e s MP2 ﬁﬁ‘?’%*ﬁﬁfﬁﬁa @Eiﬁ%%*}%
PDB ID: 1ERE | pdb_00001ere 101 g1 SEULINE [ O+t R 3
Chain ID: D = R s A S
UniProt ID: P03372 101 St IR k| | ELS it Color :
ChEMBL ID: CHEMBL206 w1 e I S S “ H—XT—ILEETE
Base Structure: X-ray o ECiE N AT L i ,.n’f Y "':D ”?
Registration gl A P o s Ml L
Reference: 107 =oos " v = ;J..H . ﬁ 2 ,
DOI: oy TR, T i Zoom :
Apendix: None b Tl DR T I Ol R EE & RE

61 7 iem w1 ,nr’f T T T ™ . s (%E(Cmbfﬁjﬁ)
I= IFIE MAP o ¥ I I ISR Il s [ -
" B - ey

21 41 61 a1 101 121 141 161 181 201 221 7 I) ‘y 7 L—tgﬁa—\




3 FMODB®IFIE Diagramf&#ft

RIK=N

LLATEJLERNARE - A7 I /EBRECOMEERZ XY f D —JK TR,

. =3, ¥ . L L7 EJLIE. RNARTFIERNAR Y X5 —+ (RdRp) ZMEEI BV ILIET
il - LLAT>E)L (PDBID : 7BV2) HO. RNABECEIY = / B5%RE £ DEE{FMA%Z IFIE Diagram THR{L TE 3,

=ERF ( TFMODBID : 1JL3Z) DL LTI EIL) IFIE Diagram (1JL3ZDfl : L AT EIL)

Basic Setting
IFIE/PIEDA Component Total ~
Base Fragments 1057 IFIE Diagram 1JL3Z
Surrounding Fragments 607,611,680

a~

Advanced Options

9

[1017,1051],[1015,1053],[1013,1055],[1011,1057], /;

DNA/RNA Base Pairs [1009,none] .145
:

ulo

7~ y
[607,1057,red],[611,1057,red],[1055,1057,red], t—:l.l 9. 6 [[-17.
AT [1013,1057,green],[1011,1057,red] ¥y 144 k
All - U220

[607,1057,green],[1055,1057,green] G’gﬁzgq, Isﬁ
Additional Arrow .

. viz 228 a19

Figure Title IFIE diagram for 1JL3Z (PD [Juntitied 3
-7.7 /-4.6 \2.4 Fl10.5
s Topto Bottom ~ ~ :
-19.9
Node Label Format [ResidueName][ResidueNumber] - Al3 uis
[1057,Remdesivir]
Node Label IFIE diagram for 1JL3Z (PDB ID: 7BV2, Total IFIE)

7~

Target Fragments Color yellow (color name) IJ ﬁ‘y F t,ﬁmo) RNA;%E ° 7 5 / Mﬁg t a)*ﬁﬁﬂiﬁﬁ
IXRIF—Zxy b7—OJRTRRIL
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RESTful APIOMIE « 7Ot X 5E

BICPFMOETRfERZ 7OJ S LD SEISTE %,

English R

RESTful APIZ#F|A L T. FMODB®DE&R'

M Top |= Statistics Q Advanced Search  J Restful APl .k Download & Tutorial & Manual

F M (ﬂ) B FMODB: The database of quantum mechanical data based on the FMO method );g' i > g

Last updated: 2026-10-16 A~ ¢
All entries: 100345 S
[ ) Number of unique PDB entries: 32076 o

X https://drugdesign.riken.jp/redoc/index.html

FMODB RESTful API

Q, Search...

Search by Identifier > FMODB RESTful API (v1.1.0 - 2026-10-25)

Get Registered Information b Download OpenAP| specification:

Fragment Information > URL: https://drugdesign riken_jp/pub/qcontact html

e a — The FMODB RESTful API provides seamless access to a comprehensive database of data registered within FMODE. Initially developed as a beta

Vo Caleuiation Results 2 version, it was officially released on October 28, 2024. The API will be continuously updated with new features 1o enhance user experience. Visit

https://drugdesign.riken.jp/FMODB/ for more details or contact us at https://drugdesign.riken.jp/pub/qcontact html

FMO Calculation Details >

PIEDA Data >

Download > Search by Identifier

Statistics >
Endpoints te search using specific identifiers.

Ligand Structure Search >

List >

Check FMODB ID existence GET arch/fmodbid/ {fmodbid}

Checks whether the specified FMODE ID exists in the FMODB database. This endpoint is typically used lo validate the presence of an entry before

Response samples

Content type

requesting further data. If the ID is found in the database, the response willbe  "ox" . If the ID is not found, the response will be "»

Example URL: =

The response is a simple JSON object like [~

"OK"} |or

applicationfjson

Note: This endpoint enly checks for existence and does not return any metadata or calculation data

“propertyl®: "string”,

"property2”: "string”
string

Example T
The FMODB ID to check (e.g., 5E
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RIKEN

Hee (B8
HAFOREK (3)

FMODB®MRESTful AP : /\fEikae—E&

46%L - 10873 (B2 RiRA > k)

AE

FMODB IDD1Z7EHE:R « |HID}&ZE. PDB IDH*5FMODB ID%
g

[
| &7 73 OEREIZ%Endpointfl

Endpointf

GET /search/pdbid/1ERE

ZFRBEWOEIS (8)

v RERBY

HEFE - ®F ) Y JEME. MDINMR/DockingZ IL—F, U H

GET /search/group/basestructure/MD

73XV MER (2)

75X hES - 7REBHR. DNA/RNAEEXTER

GET
/calculate/results/fragment/information/5P4NP

FMOSBERDIRE (13)

D+ F¥—"7—FK - 181&5%8 - Apo - SCOP. #E#D.
Advanced Search, VY —k « R=I V5

GET /search/result/pdbid/1ERE POST
/search/result/advanced

FMOZ+EE$4M (2)

T hU—DFESEMN - 555, Data_JSONDEUS

GET /search/detail/info/fmodbid/5P4NP

PIEDAT—4 (4)

TS5 XY FEDPIEDA. 27 . N:1f#¥. MDZ IL— 7D
PIEDA%:t

GET /pieda/5P4NP/237 GET /piedamap/5P4NP

)Y FIEERE (3)

ZR¥E1E (Substructure)
(Similarity)

- Ee—5 (Asls) - ELUES

POST /search/ligand/substructure

F=a49O0—-F (2)

CPF/PDBXRT « 47 >0O— R, ZIP. &F7T—4 * PIEDA
MAP7Z: & % EUiS

GET /download/cpf/5P4NP GET
/download/compressed/5P4NP

BEHiEsR (8)

BER] - Fhl - Ret - BT I VURIOHE. EERH. UniProt +
SCOPRID#i5T

GET /fmodbstat/GetStatistics

FMODB ID—%& (1)

E#HEAFMODB IDDO—E % B

GET /list/fmodbids

FMc®OB
2
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PDB ID, UniProt ID, FMODB ID%: £ I &3 < FMODBE 37 —

RESTful APIIC £ 3 &R T — A iRR
AIER

Q, Search...

calculation results by
FMODB IDs

EEB Retrieve FMO calculation
results by target keywords

EZB Retrieve FMO calculation
results by ligands

ESD Retrieve FMO calculation
results by PDB 1D and
chain

=D Retrieve FMO calculation
results by SCOP 2.0
category

=B Retrieve FMO calculation
results by StructureScource

EZB Retrieve FMO calculation

Retrieve FMO calculation results by ID

Retrieves result-page information by FMODB ID, PDB ID, extended PDB ID, UniProt ID, or CalculationName. Multiple ID
values can be separated by commas.

1

idType string

R

B Example: fmodbid
ID type: fmodbid, pdbid, extendedpdbid, uniprotid, or calculationname

string

Example: SP4NFP, XQ8VY
ID value or comma-separated 1D values

Responses

results by 1D
FMO Calculation Details >
PIEDA Data >
Download >
Statistics >
Ligand Structure Search >
® APl docs

Example URL :
https://drugdesign.riken.jp/fcgi-bin/fmodbrest/search/result/pdbid/1ERE

> 200

oK

> 400

Invalid ID value

> 500

Search query failed

JSONFZR D L X 7R > 24

GET /search/result/{idType}/{idValue}

Response samples

Content type

application/json

Copy Expandall Collapse all

"Additional_Binding_Energy”: { },
"BaseStructure”: "string”,
"CalculationName”: "string”,
"ChEMBLIA": "string”,
"Chainld”: "string”,
"Complement™: "string”,
"ExtendedPdbId”: "string”,
"Fmo2HfTotalEnergy”: "string”,
"Fmo2Mp2TotalEnergy”: "string”,
"FmoMethod”: "string”,
"FmodbId”: "string”,
"Fragmentation”: "string”,
"HasBindingEnergyJson”:
"Ifield": "string”,

"Lig_Res": "string”,
"LigandFragmentNumber”: "string”,
"MdTime”:

"MdTimeUnit": "string”,
"Model”: "string”,
"Optimization”: "string”,
"Organism”: "string”,

"PdbId": "string”,
"PiedaSumCtMix": "string”,
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FMO Calculation Results >
FMO Calculation Details >
PIEDA Data >
Download v

EZB show CPF file content

I Download PIEDA map file

I Download atom charge file

=B Download compressed
archive (ZIP)

EZB Download CPF file

EEB Download fragment

FMODB IDICE D < 55l — X DEUF

Search by Identifier >

Get Registered Information >

Fragment Information >
FMO Calculation Results >
FMO Calculation Details ~

EZB Retrieve Data_JSON
information by FMODB ID

B Retrieve detailed FMO
calculation information by

FMODB ID
PIEDA Data >
Download >
Statistics >

Ligand Structure Search >

Download compressed archive (ZIP)
Downloads the compressed ZIP archive of registered FMO calculation files.

Example URL:

string
Example: Se4np
FMODB ID (e.g., 5F

Responses

> 200

Requested ZIP archive

Retrieve detailed FMO calculation information by
FMODB ID

Retrieves detailed information from the detail page for the specified FMODB ID, including calculation

details, ligand information, and FMO methods. For example, it provides details such as
, and more.

string

Example: SE4NP
The FMODB ID to retrieve detailed information for (e.g., 5e4we )

Responses

> 200

Returns detailed information including FMO calculation data, ligand details, and related metadata.

RESTfulAPIIC K BT —XEUE « X0 >

FMODB IDICE DK ZIP7 7LD o >O— R

GET /download/compressed/ {fmodbid}

https://drugdesign.riken_jp/fcgi-bin/fmodbrest/download/
compressed/{fmodbid}

GET | /search/detail/info/fmodbid/{fmodbi.. Vv

Response samples

Content type
application/json

Copy Expandall Collapse all

"Count”: 0,
- "Lists": [
{
"BaseStructure™: "string”,
"CalcNumberOfFragment”

"CalculationName” :

"ExtendedPdbId
"FM02-HF:ElectronicEnergy

”FM02-HF :Nuc learRepulsion
"FMN?-HF :TatalFnerav”: "ctring”

— R

Example URL:
https://drugdesign.riken.jp/fcgi-
bin/fmodbrest/download/compressed/5P4NP

GET /download/compressed/5P4NP

Example URL:
https://drugdesign.riken.jp/fcgi-
bin/fmodbrest/search/detail/info/fmodbid/5P4NP

GET /search/detail/info/fmodbid/5P4NP

p e
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1. FMODB®DEAIR{E
— ID + Keyword * Category * BLAST - Ligandi&3
— Advanced Search
2. BRERDOMWER - Ao>O—R
— PDBID MERE] D&%
- REFER—E -V —F - AU >0O— FiEe
3. EEHR— -« IFIE/PIEDAREMT
— FMODB ID 5P4NP] DFEAR—
— IFIE/PIEDAIC & 2 tHE {EF M
— IFIE MAP -+ IFIE Diagram

4. MolmillZ & 53D1gi& - 1B E ERET
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— IFIE/PIEDAM3DE] 1L
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o S\ EBEHE: PDBj ¥ FMODB &

PDBj X FMODB®DEE Y > 7 X MolmiliEHEIC DWW T

RIK=N

2023/4/21
KR AFEB BT - PDBjAGAM
PDBjOEMFE L T—ER—IABYHED A LITEE

PDBjE DHEE > ¥ (20244%18)

L English H#

sz wmes @30 ERREDMWE snzw

Quadvanced Search & Downioad B Manual 3 B ”(8
- =t v vy w
FMOOB: The daebies of Qusnkom mechaical ts beed cn he FMO mehod B . =% @x o e . — m—
FMADB i S £ =n Wo g SPDB T r—_——
All entries: 36904 N
- Number of unique PDB entries: 7778 e

[PDBJNTHSE MUK "1ERE" BARLTVET. [1ERE] BF—D0= K& L THRTBIIE, x Fo>D-F

£ Sequence (fasta)
L & PoBX/mmCIF
| & POBML (Ao
| & POBRT,
& LA~ (POF)

Crterta for ID Search
ID: 1ERE BN pat  RWhE  RRAW SEREN 88 SO0 F
Base Stucture:  @X-ay GNMR [EMD [ElectonMicroscopy [@Docking  EOthers

X 1ERE

& Summary for o tems(csv tie) Summary for checked Rems(csv tes)

Download
CheckPoint Fie(checkd tems up 1o 10 cata)

Displaying resuts: 10 [ 100

Display only checked tams

s & EDMap 2fo-fc (MTZ)

Caluculation Data(zip fles: checked fems up to 10 data) Moce..

SearchResut GHis  Cumentlyshowing: 1-6  Pagel 1/1

HUMAN ESTROGEN RECEPTOR LIGAND-BINDING DOMAIN IN .
COMPLEX WITH 17BETA-ESTRADIOL DT —F~— 2B

Sort v

check / uncheck a1 tems on ths page

FMODB

1ERE OR®
Ugand nteracsan
(@] 5PANP T rU-poL 10.2210/pdbrerelode 2lLZR
- DFEH ESTROGEN RECEPTOR, ESTRADIOL (3 entities in total)
FMODB ID: 5P4NP anOF—I—F nuclear receptor, transcription factor, steroid, agonist 5p4NP
: 3 BRTSENE Homo sapiens (human)
Calculation Name: 1ERE-D-Xray7

Isoform 1: Nucleus. Isoform 3: Nucleus: P03372
PVION - SHOBR 6

6GGIZ

Preferred Name: Estrogen receptor alpha

205

PDBID: 1ERE . "~ LRSRAN 174968.42 7MM8K
m Link to PDBJ * p— Eﬁ“ﬁﬁi‘:%ﬁﬁ“ (BH#E: 1997-09-08, AFE): 1998-09-16,

P2KNR
PZ2VN
X63YZ
XQ8vy

Brzozowski, A.M. Pike, A.C.,Dauter, Z.Hubbard, R.E.Bonn, T. Engstrom,
0.,0hman, L. Greene, G.L.,Gustafsson, J.A. Cariquist, M.
Molecular basis of agonism and antagonism in the oestrogen

UniProt ID: P03372
ChEMBL ID: CHEMBL206

receptor.
Nature, 389:753-758, 1997
Cited by 3142

PubMed Abstract: Oestrogens are involved In the growth, development
and_homeostasis of a_number of tissues. The physiological effects of

[ZDMMDT—EZR—RIER) DA
FMODBTEHHEIN/PDBIT > ) —ICDWT
HE Vo %5R2 e TEERE (2024FE18)

025%108)

Interaction energy analysis for fragment #242 (EST 242)

Residue number

.,,!;._..___A et

~ Fragment selection:

— < Individual component:
s <

Total IFIE:
Electrostatic (ES):
Exchange Repulsion (EX):
Charge transfer+mix (CT+mix):
Dispersion (DI):
Merged components:
Per-component color scale
® Shared color scale:
styling:
Global style:
# Local style:
Local style display radius:
Show Cartoon structure:
Background Color:

IFIEfEtT#5E R % 3DIEE L IC I fR1E
B LEEERZ B RRICIEER 8E

242 (EST242) v

58

529/
228 |

5447 [

2547 |
57123 |
56520 M
2286 |

s [m

M Custom:

f—
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RIKEN <«
FFER—DICIE. FONTBR2EBC VAV FOMNEZHER TETAEHNAIDE 2 —THRTRIND

= — f53DEa—7:
FMODB FHM N3 ; = Ve
(O FMODB®D 54 >R < S— ® RSvw/JTREEL. KA —ILTIHK - #iz)

#A Top |E Statistics Q, Advanced Search  # Restful APl & Download & Tutorial & Manual ® g \//\07 géﬁgd)ﬂé){k V) jj\ > I\\\ d)'ﬁ[%%ﬁﬁ%ﬁ
TE3
o FREIINVRZEL &, &E% - IhEt
(DIST) - Total * DIMP2)ARA FERICRTRENB

F M d) B Last updated: 2026-10-16
é% All entries: 104845

[ ) Number of unique PDB entries: 32892

FMODB ID: 5P4NP

Calculation Name: 1ERE-D-Xray7
Preferred Name: Estrogen receptor alpha
Target Type: SINGLE PROTEIN
Ligand Name: estradiol

Ligand 3-letter code: EST

Ligand of Interest (LOI): EST
Structure Source: PDB

PDB ID: 1ERE | pdb_00001ere
Chain ID: D

UniProt ID: P03372

ChEMBL ID: CHEMBL206

Base Structure: X-ray
Registration Date: 2017-02-24
Reference:

DOI:

Apendix: None

|= IFIE MAP

[=l IFIE Diagram

GLU339 DIST:8.632 Total:-0.673 DI_MP2:0

& Download Files

GLU353 DIST:1.217 Total:-47.354 DI_MP2:-0.743
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SEHR—TH 5 TMolmill ZF< . IFIE/PIEDAZ 5 7. 3DIEE. BT « RERE/NRILDRT I N
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SAR—ZBEWVWT TMolmily RE>Z ) w o T3 @ MolmilD fZtrEmEm H R <

English HZ5E
M Top [= Statistics Q Advanced Search # Restful APl & Download & Tutorial & Manual

5 SRS o PIEDAY 5 7 - .

Interaction energy analysis for fragment #237(EST 600)

F M @ B FMODB: The database of quantum mechanical data based on the FM:
Last updated: 2026-10-16
All entries: 104845

Calculation Name: 1ERE-D-Xray7 -100

Preferred Name: Estrogen receptor alpha
Target Type: SINGLE PROTEIN
Ligand Name: estradiol

Ligand 3-letter code: EST
Ligand of Interest (LOI): EST
Structure Source: PDB

PDB ID: 1ERE | pdb_00001ere
ChainID: D

UniProt ID: P03372

ChEMBL ID: CHEMBL206
Base Structure: X-ray
Registration Date: 2017-02-24

- Number of unique PDB entries: 32892 M -
A8
— 3 100
E EX
. 3 o - W Es
FMODB ID: 5P4NP 3 | ; =
3 B DI(MP2)
@
5

60 316 324 332 340 348 356 364 372 380 388 396 404 412 420 428 436 444 452 460 468 4
— |—I—| o
Residue number %I\Eﬁm/\‘)l’

YFragment selection:

237 (EST 600) |
Individual component:

O Total IFIE: [47.354 (W] o [47.354 (M|
O Electrostatic (ES): E‘ 0 ‘
O Exchange Repulsion (EX): @‘E‘ 0 @‘i‘
O Charge transfer+mix (CT+mix): @'i‘ 0 @‘E
O Dispersion (DI): @‘E 0 @E

IMerged components:
O Per-component color scale

3DEELE 2 —77 (Molmil)
—

Reference: "
DOI: @® Shared color scale: -10 ] o [10
Apendix: None IStyling:
O Global style: a sidechains v
= IFIE MAP ® Local style: ' ‘ Ball & stick (fragment) v
Local style display radius: 45 R
Show Cartoon structure:
CH .
[l IFIE Diagram !Eackground Color: Il Custom: E,)

Download Files

GLU339 DIST:8.632 Total:-0.673 DI_MP2:0 \
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CRECETRETINT Molmil : PIEDA 0
© 55T DIRAE ===

D IS5 TDBELICRYT REEL LBIERE U HRREIND mw

RIK=N

75T A2 b+ #237 (EST 600) LRELDZEDOHEERAIRILF—I ST a
Interaction energy analysis for fragment #237(EST 600) l I )
s 100
= EX
?‘5 0 s . W s
3 I 1 W CT+mix
5—100 | M DI(MP2)
& 60 316 324 332 340 348 356 364 372 380 388 396 404 412 420 428 436 444 452 460 468 476 484 492 500 508 516 524 532 540
Residue number
— (=]
@J572RrRZv I LTER%EIEET S
BER L,Tcgﬁb‘\}ff\j( én%nteraction energy analysis for fragment #237(EST 600)
< >
3
£ EX
© 0 W cs
(8] N
~ I B CT+mix
é l B DI(MP2)
o 60 316 324 332 340 348 356 364 372 380 388 396 404 412 420 428 436 444 452 460 468 476 484 492 500 508 516 524 532 540
. . Residue number
@EITSTDN—IIRITAEEL
Interaction energy analysis for fragment #237(EST 600)
- o FUBEOFEERNRT NG,
£ Residue: GLU 353 EX
@ 0 _ Fr_agment Number: 45 — B Es
e~ Dist: 1.217 W CT+mix
= EX : 97.346 B oive2
a ~100 B Es: -83.074 ez
& 340 348 W CT+mix: -55.884 | 372 380 388 396 404
B DI(MP2) : —0.743
Residue number
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Molmil : R—X 79X FDOYIDEZR

LR R STINE
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RIK=N

Fragment selection TN RD T ST XY b ZFEIRT DL €EDT ST XY M AIZRE L DHEEE
RAIRINX—%ET ST 3DEBETHEIRTES

(D Fragment selection T #234 (GLU 542)

@ #234 (GLU542) D TSI XY FEDHBEERIRILF—%RTT 3

ZERY B

[|Fragment selection:

Individual component:

® 237 (EST600) &

REERFPD TS5
XYk (VHAYVE)

@® Charge transfer+mix (CT+m

O Dispersion (DI):
Merged components:
O Per-component color scale

O Shared color scale:

IO WA LS S S

237 (EST 600) v

Ix):

ZI8 (1 TR 526)
219 (SER 527)
220 (MET 528)
221 (LYS 529)
222 (CYS 530)
223 (LYS 531)
224 (ASN 532)
225 (VAL 533)
226 (VAL 534)
227 (PRO 535)
228 (LEU 536)
229 (TYR 537)

47354

88.074

97.346

6.431

0

I ghE

234 (GLU 542)

237 (EST600) w

PIEDAY 57

40 EX
20 W Es
o . CT+mix
it MW DI(MP2)
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