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A Database of Useful Decoys: Enhanced

% AutoDock

SCHRODINGER.

Tl 30View  Annotations  Sequence  Sequence Similarity  Structure Similarity  Expedment  Literature

L4 Biological Assembly 1 @

An Information Portal to
130599 Biological

PROTEIN DATA BANK Macromolecular Structures

© View in 3D: NGL or JSmol (in Browser)

Standalone Viewers

Cavity Score =

ZINC15

LS BV ® Download Files ~
2 3KB7 EETS

Crystal structure of Polo-like kinase 1 in with a i ine inhibitor
DOI: 10.2210/pdb3kb7/pdb

Classification: TRANSFERASE
Deposited: 2009-10-20 Released: 2010-05-19
Organism: Homo sapiens

Expression System: Spodoptera frugiperda

Experimental Data Snapshot WwPDB Validation ©3DReport | Full Report

Method: X-RAY DIFFRACTION Metric Percentile Ranks Value

Resolution: 2.5 A Riree Mau s— 0 294
R-Value Free: 0.303 Clashscore m— ] — o

R-Value Work: 0208 Ramachandran ovssiers M- E | — 3

Sidechain outihers IE— = | — i 5%

SR outkers mm— T g o.7%

Volume — Adjust volume

Surface area — Adjust surface area

www.specs.net

Welcome to ZINC, a free database of commercially-available compounds

for virtual screening. ZING contains over 100 million purchasable
compounds in ready-to-dock, 3D formats.
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[PAPLK1 (polo-like kinase 1) 5§ 1 3475 5 R 40 18 948111

Structure-Based
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Pharmacophore-Based



Kinase domain Polo-box domain
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NLS
1 =53 | 303 |34% 603
K82 T210 R337 Wd4l14 H538 K540
ATP-binding T-loop D-box PB1 PB2

Kinase domain PBD domain

Liu, Z., Sun, Q., & Wang, X. (2017). PLK1, A Potential Target for Cancer Therapy. Translational Oncology, 10(1), 22-32.
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competitive  ADP competitive
inhibitors PBD-bound inhibitors

Plk1 substrate

Park, J. E., Kim, T. S., Meng, L., Bang, J. K., Kim, B. Y., & Lee, K. S. (2015). Putting a bit into the polo-box
domain of polo-like kinase 1. Journal of analytical science and technology, 6(1), 27.
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1. FPDBHEH AR MR, —M/NT3A LRSS

/ ASP-194 CYs-133
2. XELEHAMFASTAFRS, A rlRe~AMREER) (Ebin: PDBZW 5 3KB7HE H A
LSRRI A R, B WS Bfasta AT B s K Sk 2 7 41 9XFSIA, T H At PLKL
I P 51 NRFXIA)

3 R — U R

EKBE H4 488 (Estimated Free Energy of Binding) , IHAEH 7E9kcal/mol | T,
X NKINMIK -
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‘B 4EERE (Scaffold Hopping) : sefe M\ CAIRIVE M 4 Faii R, 1B SR SR vt T vk el v AL 2
PITIRE O AR EH SRS E R EY (Hit) EEARPHINEZE, NG EERE. FEEE
E%%ﬁﬂl%’é WREH, RS UK T &V 28R ST BRETE CG4MEE8E R
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Hf =28 4 IR, H RO PR E AN 5y SEBL I B SR SR
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TARGET ROC CURVE

Q\%//
Query: |71z
ROC Curve
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TR = 4EAE L E T 2 ROCS
FEE = 4EAHPETE 2R EON

dEShape Only#T 73 BRi £ -
Tanimoto-Combo Shape Only¥T 7 R 24 -
Color-Tanimoto Shape-Tanimoto

Shape-Tanimoto

{R B Database R F 77 2.2
Parameter:
AUC
Enrichment Factor

ROC I £
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S FEE
Target Ligand Complex Applications:
+ ‘ docking
Hit identification(virtual screening)

n
’J) dockin
+ K N .

Tk

Lead optimization

Bioremediation

Lock-and key-> Induced-fit
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DL

List of Protein-ligand Docking Software

Scorlng
Search Algorithm Country of Origin | Year Published

DOCK Com;';fnp;;ta”ty Force Field 1988
AutoDock Sg":f;fg%gg‘ﬁtfr'::" Empirical USA 1990
Autz?:ck Genetic Algorithms Kng\;vic:ige- USA 2010

GOLD Genetic Algorithms Empirical UK 1995

Glide SWERE Empirical USA 2004

Complementarity
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SFXEE AutoDock

Humber of distinct conformational clusters found = 7, -out of 100 runs,
Using an rmsd-tolerance of 2.0 4

CLUSTERING HISTOGEAM

| | | |
Clu= | Lowest | -Bun- | Mean | - Hum Histogram
-ter | ‘Binding | | Binding | in - |
Rank | ‘Energy | | Energy | Clus=s| 5 10 15 20 25 30 35
| | | | | : | : | : | :
1] -g.82 | 12 | —B.TE | B | FE AT AT AT AT IR T AT T AT T T I AT T T F A AT T T A AT TR AATITRAAAFF
2 -7.94 | 41| -7.83 | 2 %%
31 -7.42 | 5] -7.20 | 6 |FEEEEE
4. -7.37 | 18 | -7.37 | 1-1#
5] -6.93 | 72 | -6.93 | 1 1%
6| -6.92 | -850 | -6.77 | 4 | #¥+#
T -6.67 | &9 | -6.67 | 1-1#
| | | |

Humber of multi-menmber conformational clusters found = 4, out of 100 runs.
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S FXEE AutoDock Vina

The usage summary can be obtained with "vina --help":

Input:
--receptor arg rigid part of the receptor (PDBQT)
--flex arg flexible side chains, if any (PDBQT)
--ligand arg ligand (PDBQT)

Search space (required):
--center_x arg X coordinate of the center
--center_y arg Y coordinate of the center
--center_z arg Z coordinate of the center
--size_x arg size in the X dimension (Angstroms)
--size_y arg size in the Y dimension (Angstroms)
--size_z arg size in the Z dimension (Angstroms)
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S FXEE AutoDock Vina

Configuration file

For convenience, some command line options can be placed into a configuration file.
For example:

receptor = hsgl/rigid.pdbqt
ligand = ligand.pdbqt

center x= 2
center y= 6
center z=-7

size x=25
size_ y=25
size z=25

energy range=4


http://vina.scripps.edu/manual.html
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S FXEE AutoDock Vina

D:Nautodocking>vina.exe ——config conf.txt
HEgnnninnnnnnnnninEERRRnnNRnRERERERRERARRRRRERRRRRRRARERRARR
## If you used AutoDock Uina in your work, please cite:

0. Trott, A. J. Olson,

i

i

## AutoDock VUina: improving the speed and accuracy of docking

## with a new scoring function, efficient optimization and

# multithreading, Journal of Computational Chemistry 31 (2016
# 455-461
i
i
b
i
i

DOI 18.1882/jcc.21334

E-

Please see http://vina.scripps.edu for more information.
REgRRRRERERERERRRRERER RN RRARARERERERRARARARBRBRARERER

Output will be ligand_out.pdhgt
Detected 4 CPUs
Reading input ... done.
Setting up the scoring function ... done.
Analyzing the binding site ... done.
Using random seed: —-986957112
Performing search
20

Ref ining results ... done.

H affinity dist from best mode
i (kcal/mol> .b.i rmsd u.b.
+

NN b WN =
WWWhboONONY®@
WWwhWwWwWwwhwe
= - ¥ o ¥ - L - LY o B B

.
[=9
o
=
®
.

Writing output

D:\autodocking>
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Analysis
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Cluster

Cluster: 1
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Cluster: 120
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Fiseniorfenzilspecs-top3692_001146_1001log.txt.pdbat

F\seniorfenzi\specs-top3692_003436_3001log txtpdbat

Fseniorfenzilspecs-top3692_001932_1001log.txtpdby

Oj
Q,
0
o]
. o]
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Fsenioffenzi\specs-top3692_000574_01log.txt.pdbqt

Fiseniorffenzi\specs-top3692_000366_01log.bd.pdbgt

Fisenior\fenzilspecs-top3692_001731_1001log.txt.pdbal]

F:\seniorfenzi\specs-top3692_001878_1001log.xtpdbg

F\senior\fenzi\specs-top3682_002092_2001log.txt.pdbgh

Fsenionfenzi\specs-top3692_001288_1001log.txt.pdbg

Chiral

Q]

0

0]
N
(0]

Fisenior\fenzilspecs-top3692_002635_2001log.txt.pdbal]

F:\seniorfenzi\specs-top3682_000191_01log.txt.pdbgt

Fiseniorfenzi\specs-top3692_002888_2001log.txt. pdbat]

Fiseniorifenzi\specs-top3692_000180_01log.xt.pdbgt
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Manually Selection
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Small Molecules

Ligands I

ID

S5FN
Query on 5FN

Download SOF File @

Downlead CCD File @

GOL
Query on GOL

Download SDF File @

Download CCD File @

CA
Query on CA

Download SOF File @

Download CCO File @

NA
Query on NA

Download SDF File @

Download CCD File @

Chains

A B

Name / Formula / InChl Key

(3AS,55,65,7R.TAR)-5-FLUORO-5-
(HYDROXYMETHYL)- 2-METHYL-5,6,7,TA-
TETRAHYDRO-3AH-PYRANO[3,2- D][1,3]OXAZOLE-
6,7-DIOL

CgHyz2 FNOsg

GCSIDVFZDNBNLE-QQGCVABSSA-N

GLYCEROL

2, (Synonym)

CzHg Oq
PEDCQBHNVMGYHV-UHFFFAOYSA-N

CALCIUM ION
Ca
BHPQYMZQTOCNFJ-UHFFFAOYSA-N

SODIUM ION
MNa
FKNQF GJONOIPTF-UHFFFAOYSA-N

2D Diagram & Interactions

LT

Calt

Na*

3D Interactions

Ligand Explorer

Binding Pocket (JSmol)

Electron Density (JSmol)

Ligand Explorer

Binding Pocket (JSmol)

Electron Density (J5mol)

Ligand Explorer

Binding Pocket (JSmol)

Ligand Explorer

Binding Pocket (JSmol)
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rename selection
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RISFNATIIA, 2EHfind, R 1%+ polar contacts,
1% F¥to other atoms in object
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T AT B OYSFN-5 B 1 50RH ELA A

BFM_polar_conts ﬂﬂ.gﬁ
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BHTAED, ¥Button Viewing® 4Button Editing, #&{ECtrl
P bR AL S S label B G E N B, RERKIZUTSEBEE
Setting >transparency> cartoon > 151% HH &£ £250%

Setting > cartoon >fancy helix

Setting >cartoon>highlight color CIIVRXT ELE)




N1 A4S 2 vy ot A0 B AR L BRATT AT DA S A 42 S T ) PR AT 4R S AL HE
Display>background color>white

Setting >label>size>18 point

Draw/Ray>Ray (slow)

XFE, FATHAER] T — %%TM%%EEE%%ﬁZEW%W%WEHT
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