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= 9i (solvent excluding surface layer)
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DOT
http://www.sdsc.edu/CCMS/DOT/

FTDock
http://www.sbg.bio.ic.ac.uk/docking/ftdock.html

GRAMM-X

http://vakser.bioinformatics.ku.edu/resources/gramm/grammx

HEX
http://hex.loria.fr/

/DOCK

http://zlab.umassmed.edu/zdock/index.shtml
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ZDOCKZERALN=5TE 41 (1)

. http://zdock.umassmed.edu/IZ 71X

2. Input Protein 10DPDB IDIZ1Z2G4

(B-lactamase) & A /7

. Input Protein 20D PDB IDIZ3GMU
(B-lactamase inhibitory protein) & A 73

. A—JILT7 L RAZ A AL Submit]
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ZDOCKZ FAULN=51&E 51 (2)

RIZIL T RS l FHE5LGEWERECEE

5% B

;E:J:EIIEL—C Submit |
EREIZ(ELsubmitLZELNZ &)

12G4

ZDOCK SERVER

ZDOCK M-ZDOCK Help Links  References

Step 2: Pick Contact and Blocking Residues

Select Residues to Block from the Binding Site:

17G4 3GMU
26 Chain AHIS 1Chain B ALA -
27 Chain APRO (= 2 ChainB GLY (=
28 Chain A GLU 3 Chain B VAL
29 Chain A THR 4 Chain B MET
30 Chain A LEU 5 Chain B THR
31 Chain A VAL 6 Chain B GLY
32 Chain ALYS 7 Chain B ALA
33 Chain A VAL & ChainB LYS
34 Chain ALYS 9 Chain B PHE
35 Chain A ASP - 10 ChainBTHR ~
7| spin|| Select Binding Site Residues for Filtering Output:
17264 3GMU
26 Chain AHIS 1ChainB ALA
27 Chain APRO (£ 2ChainB GLY [E
28 Chain A GLU 3 Chain B VAL
29 Chain A THR 4 Chain B MET
30 Chain A LEU 5 Chain B THR
31 Chain A VAL 6 Chain B GLY
32 Chain ALYS 7 Chain B ALA
33 Chain A VAL & ChainB LYS
34 Chain ALYS 9 Chain B PHE
35 Chain A ASP - 10 Chain BTHR ~

3GMU

7 spin|
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DM S)EIZcomplex.1.pdb~complex.10.pdbMNE FE
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DR—UMibeonv.pleAHA—kL, 2OTAHILAE
IZ®RTF. ATV LTET
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Nt
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complex.5.conv.pdb
complex.&.conv.pdb compute 55
complex.7.conv.pdb T
complex.8.conv.pdb
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complex.10.convpdb |  agroup fungroup -

=. complex.1.conv.pdbé& T — e
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AutoDock Vina

— http://vina.scripps.edu/

DOCK

— http://dock.compbio.ucsf.edu/
Glide

— http://www.schrodinger.com/Glide
GOLD

— http://www.ccdc.cam.ac.uk/solutions/csd-
discovery/components/gold/

AutoDock Vina&DOCKIFEEF] | Glide&EGOLDIZH #

WINBIEEMOINE-REE_HADBERHEDHEERE
L. 9//\7,§ld:lﬁllﬁitt,’€?&’)
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BEERZFYFIT 5

N1 neuraminidaseDfEaatgi1E D ENFF
[HEFIEEDIER

Cavityf& Hi
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ChimeraZ 2 &) f%{'\*/\ﬁ/
['File ]>TFetch by ID]TPDB IDIZ TS A |
[2HTY 1% $5E L[ Fetch] (w
['Select]->T Chain]->T A1 TASH%EE4R Sl
[File]>ISave PDB | Tl Save selected 7 OHTY ASY
atoms onlyZ&Fxv2L . File namelZ
[2HTY_Apdbl&tEELT ARV TS .~ oseltamivir
RE / ;N\\C/// ﬁ// carboxylate
[File ] > Close Session |D & . Rk Q%/?i;r* %
PDB IDICZI2HU4 JZ$8E L TlFetch L e\/‘v@’?’}c
A$EZET2HUA_A.pdblELTTFRYMY S
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2. [HEFIEED/ER (1)

757 Y TPubChem
(https://pubchem.ncbi.
nim.nih.gov/)ZBi<

[ “oseltamivir carboxylate” |

EAHNLIGo]
CIDHY449381 THAH_ &%
HERTH

3D ConformerZzSDFis =, T
TR TIZRTE

UCSF ChimeraTH<

3D Conformer

71L&
Structure3D_CID 449381.sdf
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11.

2. [HEFIEEDIER (2)

[Ctrl ] F—Z LGNS HILREDIL
HEIZDWTWSKRIEFEZEDV YD
L. CORFZER

[ Actions ]=>T Atoms/Bonds | ->I delete |
THIER

[Tools|->TStructure Editing |>T AddH |
TT72/EITKRIEFZ{0

[Tools] >[ Structure Editing] > Add
Charge | CRERAIZaT & (2B fE+0)
[Tools] >IStructure Editing] >

[ Minimize Structure | CHE &R E{t

[File]>TSave Mol2 | TT AUy T(Z
[ose.mol2 |ELTHERE

HIFRT &
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Available Chemicals Directory (ACD)
- BREEYT—IN—X

— http://accelrys.com/products/collaborative-science/databases/sourcing-databases/biovia-
available-chemicals-directory.html

DrugBank

- BERGKETDI—TIDT—HER—X
— http://www.drugbank.ca/

PubChem

— NCBINEE T HILEMT —2~—X
— https://pubchem.ncbi.nlm.nih.gov/

ZINC

~ USCFAMEE T BILAMT—ER—R
— http://zinc.docking.org/
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o ERINEETHA/N
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DERBEDEHERE
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— CCTlE., GHECOMY—

NEANS

(http://strcomp.protein.
osaka-u.ac.jp/ghecom/)

— Input PDBIDIZ[ 2hty |

- B RZEVWZEADHIL:
(~0.260, 78.567, 112.835)

HKOKRSVEH
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% Cavityf eV 7+ x7

e SURFNET
— http://www.ebi.ac.uk/thornton-srv/software/SURFNET/
— AUINDEHFRED gap region” =& H

e PASS

— http://www.ccl.net/cca/software/UNIX/pass/
overview.shtml

— RUNIBESFRE Dcavity@H LSO+
e Q-SiteFinder
— CH,7A—J DIRIILF—EIZEDNTIU I
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4. FyFx>2Fo3aL—232(1)

TAIhy T docking 1 74 LA ZERL . 2HTY_A.pdb,
2HU4_A.pdb. ose.mol2ZF5 &)

BEOR—IUMS vinaexeZAHO—KL, TAIbY
TR

Chimera Tl File]>[ Close Session |

[File]>TOpen ] T. dockingZ# ILZ [ZFEEILT=.

2HTY A.pdbZ <

[Select |>TResidues ]>INDG | C#EZEIRL . [Actions]
> Atoms/Bonds | > [ delete | THIBF
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4. FyxX2H3aL—32(2)

10.
11.

12.

[File]>T Open]T. ose.mol2Z K<
[Tools > Surface/Binding Analysis|=>[ Dock Prep 1z Fd<

Molecules to prepT. [2HTY A]&MCID 449381 1ANEIRE L TLY
HZEEHEZEL. Write Mol2 file JlOFxvo%IEd LTIOK]

Add Hydrogens for Dock Prep A RO M IENLD T, TOK]

Assign Charges for Dock Prep™) 4 >k TlX. Standard residues|Z
[ Amber ff14SB 1% Other residues|ZT AM1-BCC1Z8E LI OK]
Specify Net ChargesTlXCAIZl+21. | =~ = = )
UNK (oseltamivir carboxylate® &) o ]
- T e e
‘“ r+OJ E*E’E L/ ro KJ i Zharge method: & AMLBCC  Gasteiger
(WarninghN A WNERLTRLY) | Hm
Automatic atom type and bond type perception in mole cular mechanical calculations ™
Journal of Molecular Graphics and Modelling, 25, 247-260. N
Ol(| Cancel| Help|
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13.
14.

15.
16.

17.

18.

[Tools > Surface/Binding Analysis | > AutoDock Vina 1z Fd<

Output FileTIX. IBrowse JIR2ZHL . dockingZ#4JLAZ T,
[ose.pdbqt]Z$EE
ReceptorlZI2HTY_A.pdb]. Ligand(Z[449381 1% 15 7€

Receptor search volume optionsZE&RAL . CenterlZ. -0.260
78.567 112.853 % . SizelZ[20 20 201%#85E

Executable locationZEERIL . [Local 1Z3EIRL . Path Tl Browse]
RAVZEIL ., TRIMYTIZRFEL=vina.exe IZ 48 5E

[OKIZD) YIS ENIRES (1D EENM L D)
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C:;WXZh(dij) —
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— XI&. gaussl. gauss2. repulsion, hydrophobic.
hydrogen bonding D 53& %8

e UTHOHKIZKY., F&E LRI —ZF 8
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5. ¥ERDAEAT (1)

e STEMNKRTIHEER
MNBEERIIZRRESND
e ViewDockWD A kIZ
AAT7DERWIEIZET

JUHY

iATLYD

—\

e £77)

L DITED)VIT

BHE,.RIRSNBETIL
LUVENHS

< ViewDock - Ci¥lUsers¥tterada¥Desktop¥170629%ase.pdbat - O X

File  Compounds Column  Selection Chimera HBonds  Movie

-6.2 2.384 5.788
-6.2 2.37 4.171
6.2 2.773 4.81
-6.1 2.057 4.404
-5.8 1.85 2.642
-5.8 2.339 6.32
-5.7 3.543 6.613
-5.7 2.175 4.829

e S

b |

Chimera Model #3.1

[REMRRK VINA RESULT: -6.7 0.000 0.000

IREMARK 7 active torsions:

REMARK status: ("A' for Active; 'I' for Inactive)
1

|»

[REMRRK A between atoms: 01_1 and C3_9

[REMARK 2 A between atoms: 0l _1 and C7_13

[REMRRK 3 A between atoms: N1 § and C1_7

[REMARK I between atoms: N1_5 and Cl1_17

IREMARK 4 R between atoms: N2 6 and CZ & j
Change Compound State

i Vighle " Deleted " Purged

Hide | Qut‘ Help |
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o FEmEELLLIRT S
1. 2HU4_A.pdbZRi<

2. TFavorites]>IModel
Panel1 T4493817 3Ex&
RIZT B

3. Model PanelT
2HTY A.pdbé&
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[match]. TOK]

o« EQETFILHERICIE L\ A
AV ﬁq: = SRDETILEFERIBEDLLE
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http://www.iu.a.u-tokyo.ac.jp/~tterada/chromatin.html
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IJA—ILT AT 22—y

33 G &F

Chignolin 106 uys Trp-cage 208 us BBA 325 us  Villin 125 us
cin025 1.0A 06ps 2JOF 14A 14puys 1FME 16A 18us 2F4K 1.3A 28ps

WW domain 1137 ys  NTL9 293 us BBL 429 ys ProteinB 104 us
2F21 1.2A 21pus 2HBA 0.5A 29us 2WXC 48A 29us 1PRB 3.3A 39us

Homeodomain 327 ys ProteinG 1154 uys  a3D 707 us A-reprssor 643 us
2P6J 3.6 A 3.1pus 1MIO 1.2 A 65pus 2A3D 3.1A 27pus 1LMB 1.8 A 49 s

Lindorff-Larsen et al. Science 334, 517 (2011).
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de Groot & Grubmiiller, Science 294, 2353 (2001).
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In water
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wat __ vac solv solv solv
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— AG = Z%V=1(Gi — Gi—1)
—G;—Gjq =
— RTlog(exp[— (E;(r) — E;_1(r))/kgT]), .
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Alchemical transformation

Tl B FZ2rlD7F
[ZZ % 5 “alchemical H D
transformation”® HHI® 0 D
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AR

GIcDHFEDFHE
— AG, =-251.2 % 0.8 kJ mol-:
— AG,=-234.6 = 1.2 k) mol-:
— AAG =-16.6 = 1.9 ki mol™1

- GlcllIEERBEDREILIS
HFE5LTWS

Tyr360NFE5DETE
— AG,;=57.6 £ 0.8 kl mol™!
— AG,=64.8 %= 1.2 kI mol™!

— =—7.2 =+ -
ANG=-7.2 %20 k{ m0|'_._”_._l FER i -

— Tyr369FEERBENZKEIL K, (di) = 56 uM AAG =-5.2 k) mol
[ZHFE5LTLVA Ky(tri) = 500 pM

Kubota et al., PNAS 113, 11579 (2016). =5
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