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2.1. FrR 4 T #Eidbdt
1) MolAICal: https://molaical.github.io B https://molaical.gitee.io
R E21& MolAICal: https://molaical.gitee.io

2) UCSF Chimera: https://www.cgl.ucsf.edu/chimera/

2.2. BIETRBIXHF
P FE AR EERE XA T A TE RIS T3

https://gitee.com/molaical/tutorials/tree/master/002-AIVS

3. BIERE

X—H AR EIRAZE T £ A MolAlCal #1770 FXI#%, “model.pdb™24L{LAY 6lu7.pdb", F
P UEFEREE A 6lu7.pdb". BESERINT:

3.1. {#H UCSF Chimera {$& 8 RME AL FF

1) &%, 7 UCSF Chimera HEANE 5¥%EH, File>Open->model.pdb (Z0E 1 FriR)


https://molaical.github.io/
https://molaical.gitee.io/
https://molaical.gitee.io/
https://www.cgl.ucsf.edu/chimera/
https://gitee.com/molaical/tutorials/tree/master/002-AIVS

& UCSF Chimera

=. Open File in Chimera

=T ™)

Save Image...
Save PDB...
Save Mol2...
Export Scene...
Publish...

Close Session
Quit

Controlq

- e
[File| Select Actions Presets Volume [[Foker: |d:\workdir\MolAICal\tutorial\tutoria\002-AIVS v|
[000-quickStart\ {tmpGenMols1\
p— 001-AIGrow\ tmpGenMok2\
1 Open... Control-o | D02 AIVS Bl l6,7.pcb
Fetch by ID...
Restore Session... === :
tmpGen.dat
Save Session As... Control-S

4

Fie name:modelpdt|
File type: all (guess type) — |

Opened model.pdb containing 1 model, 2499 atoms; ano 39U Tesaues Bl T —

[T Keep dalog up after Open

‘Ooenl Clase‘ Help

2) IEFFECIK LIG FH)

B 1. IANEBEEXM

SEMIBR (NE 2 Frorm). EME 2 RAERRTTHERK HOH & 3l

= UCSF Chimera

. UCSF Chimera

!File Select| Actions Presets Volume Tools

Chain
Chemistry

Structure

@

Sequence...

Atom Specifier...

By Attribute Value...
Zone...

Clear Selection

Invert (all models)

Invert (selected models) —
Select Al

Selection Mode (replace) >
Broaden i
Narrow v

Name Selection...

amino aqg

all nonst
HOH
LIG

standard
ALA
ARG
ASN
ASP
CYs
GLN
GLU
GLY
HIS
1LE
LEU
LYS

File Select [Actions | Presets Volume Tools Favorites Help

Atoms/Bonds

Ribbon L
Surface >
Color »
Label »
Focus

Set Pivot

hide
backbone only

stick
ball & stick
sphere

Inspect
Write List...

wire
wire width
rings
nucleotide objects *

side chain/base

show
show only @

B 2. &I HBREC A

3) REXBEENEDREMIFH R A protein.pdb” (MNE 3 7).



. UCSF Chimera

|. =. Save model.pdb as PDB File

=)

File | Select A

Open...
Fetch by ID..

Restore Sessi

Save Session

Save Image..

Save Mol2...
Export Scene...
Publish...

Close Session
Quit

ctions Presets

Control-o

on...

As... ControlS

Controlq

Volume Tools

Folder: |d:\workdir\MolAICal\tutorial\tutoria\002-AIVS\tmpGenM ¥ |

e\ itmpGenMols1\

File name:[protem.pdd [
e el

File type: PDB

pdb] —
—

Save models:

lv Add .pdb suffix if none given

New folder...

[~ Save displaydClick to choose item

[V Use untransf

Drag to choose range

I~ Save selecte{Control-click to toagle tem

Shift-click to choose range
(starting from previous item)

4) KARR=VE, EFEAN “modelpdd”, EHFECH, REFMRKIENES WA 4 Fir).

Large-structure serial numbering: hybnd-36 —

[T Keep dialog up after Save

| Save I Close | HLlpl

B 3. RFERREY

Ribbon
Surface
Color
Label
Focus
Set Pivot

Inspect

Wirite List...
Write PDB...

« UCSF Chimera . UCSF Chimera | & UcsF chimera . UCSF Chimera
[[Fle] Select Actions Presets V|| File [Select] Actions Presets Volume Tools Favorites Hel
Open... @ Controlo Chain @ LS Chain »
Fetch by ID... Chemist » Chemistry >
Restore Session... e sl o st cotigoey > e .
Save Session As... ControkS Sequence... al nonstandard Sequence...
Atom Specfier... Atom Specifier....
Save Image...
By Attrbute Value... By Attrbute Vale...
Save PDB...
Save MoR2... Zone... standard amino acids Zone...
Export Scene... Clear Selection s Clear Selection
Publsh... Tnvert (all models) ARe Invert (all models)
Invert (selected modek) — ASN Invert (selected models) —
f . Select Al AP Select Al
ontro
) Selection Mode (replace)  »|  CYS Selection Mode (replace)  *
Broaden 4 GLN Broaden t
Narrow i 6L Narrow ‘
Undo - LY Undo -«
HIS
Name Selection... LE Name Selection...
ect o e 1 ,
Opened protein.pdb containing 1 mo| | Openea MOGELPID CONTAINNG I MOTEY, Lys

File [Select] Actions Presets Volum| | File Select [Actions| Presets Volume Tools Favorites Help

s @

show only
hide

backbone only  * -
side chain/base ;"’
stick EES
bal & stick

sphere

wire

wire width

ings

nucleotide objects *

2450 atom

5) WEIAS MRS ligand.pdb” (ANE 5 FT7R).

H 4. SRR AES



« UCSF Chimera w. Save model.pdb as PDB File |,':‘_E|éj .
Fle] Select Actions Presets Volume [IFoder:/d:\workdin\MolAlCal\tutoriahtutoria 002-AIVS |
- rt\ itmpGenMols1\
itmpGenMols2\
Open... Control-o Y6u7.pdb 5
Fetch by ID... model.pdb
protein.pdb
Restore Session...
Save Session As... Control-S
Save Image...
Save PDB
Save Mol2...
Export Scene... 4 | »

Publish... File namel|ligand.pdb LJ

Vv Add .pdb suffix if none given
File type: PDB [.pdb] — New folder...l

model.pdb (#0) = il

Close Session
Quit Control-q

Save models:

[~ Save displayed atoms only
[~ Save selected atoms only

[V Use untransformed coordinates

Comrnand:!l Large-structure serial numbering: hybrid-36 —

Activemodels: Vo T 1 T 2 T 3 T 4 [~ Keep dialog up after Save

Save | Close J Hilpj

B 5. REREH

32. HHREFROMKE
LR ERTBRIEFEAIESZHHN ligandpdd” FIEFRE., REEFEFIH:
Tools—> Structure Analysis-> Distance (Z0& 6 F7R):

& UCSF Chimera [ < ucsF chimers (o] B [ |

| File [Select] Actions Presets Volume Tools Favorites He | File Select Actions Presets Volume [Tools| Favorites Help

General Controls
Viewing Controls
Depiction

Structure Analysis

Structure Comparison *

Residue
Structure » amino acid category *

FindHBond
Find Clashes/Contacts

Sequence...
Atom Specifier...

By Attribute Value...
Zone...

Sequence 2

Surface/Binding Analysis *

Structure Editing »
Amber » Metal Geometry

Angles/ Torsions
Clear Selection

Invert (all models)

Invert (selected models) —
Select All

Axes/Planes/Centroids
Thermal Ellipsoids
Render by Attribute

MD/Ensemble Analysis *
Higher-Order Structure *

Volume Data
Selection Mode (replace)  * Demas Define Attribute
:Toaden Movoment Attribute Calculator
arrow v
Undo - Utilities EESI0D

Name Selection... Additional Tools
iCommana:uocnﬁ =
|Actvemodels: F o M1 T2 F3F4MsTe 70
|/Wrote model.pdb to d:\workdir\MolAICal\tutorial\tutoria\002-AIVS\lig | up-arrow to increase selection (atoms->residues->chains etc.) 49 atoms, 51 bonds @ |

Be6 EFEETH

2. IRFPEAETEELFUAM O ROFUVOLER (BB 7 PR,



e Stlﬁne Measurements

D‘stancesl Angles/Torsionsl Adjust Torsionsl Axes/Planes/Centroids C‘D
Define axes... I Define plane... | IDeﬁne centroid...l @

Name ID A| Shown| Length|Radius I

= — —
w. Define Centroid @L‘E—g
Create centroid for selected atoms...

Centroid name: |centroid
Mass weighting: false —

Replace existing centroids: false —
Color:

[ selects object I~ sel @ Radius:|2.0

Delete | Rename
@ [ox] soo | cose | et
Report distance fo selected atoms
Center and align [chosen axis or plane normal along X —

Distance from 49 atoms to centroid name, ID, center: centroidicl (-10.733, 12.416, 68.829)‘“1: 1.3 (LIG 1.B C30), mean: 5.8, max: 12.1 (LIG 1.B C45)

Centroid ‘save | ose | Heb |

centroid [@ c1

Choosing in table...

B 7. FEROLER
BIEE “conf.txt” FFEFFULLFRE NIZXF:

center x =-10.733
center y=12.416
center_z = 68.829

Notice: “conf.txt” Z MolAICal FIBRIA B FR, BRAMIRIBEIEME T BFWIM, xxx.txt), TERE
PUTE L AORT %, MolAICal M fTERMSE “m xxx.txt”; BELZHETHT, TUSHE
MolAICal B9F#. Bribzsh, RIFBEGNHE, BATUEZEER “confixt” FHSEL,

3. REMNEEFIER

TERLEFRT. RUME XY, ZKESFNEREH 25, 30, 25, 7 MolAlICal F{ERATX
RE ML EM Dox bild” GER: X, Y, Z BFRAINE|SEATAIMNEY, X,Y,Z SRz [8H8]
BA— S, )

) HTUTHS, %S box.bild”:
#> molaical.exe -tool box -i  "-10.733 12.416 68.829" -1 "25.0 30.0 25.0" -0 "box.bild"
2) File>open, AJEFTH box.bild”, KELEMNETK/NEEREE (MNE 8 ATR).



«. UCSF Chimera [E=HEER ™

Select Actions Presets Volume Tools Favorites Help

Fetch by ID...

Restore Session...
Save Session Controls

Save Session As... Control-S

Save Image...
Save PDB...
Save MolZ...
Export Scene...
Publish...

Close Session
Quit

Command: [focus
Activemodels: W0 W1 [Tz 3TT 40 s el 708l 9 Al
Opened VRML model in d:\workdir\MolAICahtutorialtutorial002-AIVS\box.bild

& 8. {# B UCSF Chimera 377 box.bild

W EEFTREF RN 25,30,25 2EER, FILHRERZ VLS EA-10.733, 12.416, 68.829,
RAZTAX Y, ZHE9KER 25.0,30.0,25.0,

R MRIRE VMD B4 HE T JUEa 0, RENTIORSEEE-10.86,12.57,68.82, X
AT EBEINERER T AR TARIE, ABEEFH UCSF Chimera & H A BUL 4R,

3.3. U EE BT B B A H iR PDBQT £
ERATENSSTNEEZAEERR PDBQT X ft:

#> MolAlICal-xxx\molaical.exe -dock receptor -i protein.pdb
BeBA: MolAlCal-xxx ZfRSLPR NEARAAY B %.

B4hHIE PRE AR .

3.4. FREFIRBND T XHEHITEUTFE

#>cd 002-AIVS

BEERSETNTHS:

Linux &%

#> molaical.exe -dock Al -s ZINCMol -n 6 -nf 3 -nc 3 >& vs.log &
-n: RERMNEFEN B0 THE



-nf: BAXMHEEPEEND THE
-ne: TR AR CPU £

Windows &4 ({5 PowerShell):

#> molaical.exe -dock Al -s ZINCMol -n 6 -nf 3 -nc 3

MREARERETIENT TENGS:

#> powershell -windowstyle hidden -command “molaical.exe -dock Al -s ZINCMol -n 6 -nf 3 -nc
37

MRIRIEMRIBE NN AYEER Ed TR A EIFE, TTINS%E MolAlICal 2 R 491t
FR4 B EE = &/ 4> (https://molaical. github.io/tutorial.html),

4. FR

4.1 BEFZER
A B o P {# B Pymol (https:/github.com/cgohlke/pymol-open-source-wheels B
https://www.cgohlke.com) H31Z#{ A PDBQT R F. iXE{&F A UCSF Chimera k& FH &
PRI R SR

FTFF 002-AIVS\tmpGenMols1

D) IS ()
#> molaical.exe -dock addh -i 1_out.pdbqt

2) E E&%ﬁ“pdbqt”ﬁi“pdb”
#> molaical.exe -dock pdbqt2pdb -i 1 _out.pdbqt

LR WL E—NR A _outpdd” Y 4. AF{EFH UCSF Chimera ¥ B F
“1_out.pdb”FZ (k> F“protein.pdb”, E 9 B7r T ITIEMIERIZER, FTHIFT MolAlCal o] U@
IR E 2 SR E B IFIE R 5 1E M B A 1.

AE: AINERTEBESBEET, BRNAAESEIE 9 X surface (R, o IUfFE
FJ UCSF Chimera T B 42950 “ActlonséSurfaceéshOW”


https://molaical.github.io/tutorial.html
https://github.com/cgohlke/pymol-open-source-wheels
https://www.cgohlke.com/

) UCSF Chimera

File Select Actions Presets Tools Favorites Help

B 9. EF SARS-CoV-2 Mpro S&M O &375% H 1949 F

4.2 M EMFENERETHF
TIHRE] 002-AIVS, AREETH TH<:
#> molaical.exe -call run -c sfile -i printscore.py "tmpGenMols1/*out.pdbqt"

XN B R FREMRMN AT (X0 EFHFHT)) | BRUBAEBREEENER,
o PUERIN TGS

#> molaical.exe -call run -c sfile -i printscore.py "tmpGenMols1/*out.pdbqt" > results.log

P HA: “molaical.exe” Z3LFR MolAICal FY%&L 3 H3K . Fr MIBIAR X 4HEBRTF7E MolAICal
{43k “scripts”H

4.3 REHERERHD TEIEA XX F
BMAFABRBHRENND TS, METATER, AEERET —F
Tk, TENSSER 2 MERERND TR R 0 results” B X F-

#> molaical.exe -call run -c sfile -i get top_results.py "tmpGenMols1/*out.pdbqt" 2 results

ZT LRSS, 2 MEREND TEEEHE “results” {3k



5. ZEHIEWITEA(T % (ETD
Un SR R AR 1A 55 DI AN T UL AR 1 L I 3R AT 2% 0k, PR R A 7 A~ 3R

1. EE U A B B VS 4R (BE BRIN" out.pdbqt" /528D
a2 7 —A> H %
#> molaical.exe -call run -c sfile -1 molaical batch.py -sd tmpGenMol
sl -ds -1k " out.pdbgt" > tmplist

-ds: R EMREAIE TS, RN "-ds", &R True, MZRAAHE TN
AE

-sd: HRIHR.

-ik: TR T

#> molaical.exe -call run -c sfile -1 molaical batch.py -cvs -1l tmpl
ist -ol L _complete _folder

covs: AR BIGEAT M. RN cvs", FR True, & 28057 AR
HEAEL

Al AT

col: 7EAEFiI"-cus" kAL BERITRIE R4 P h, AT AR IR

ER: S THEEEE] H " _complete_folder”.

W AN, —DXRBREA KBS T N TS — AR 775

&, A RMEI T 7 AR E — A S i 1 o

#> molaical.exe -call run -c sfile -1 molaical batch.py -cvs -dp 3 -cv
s -1l tmplist -ol t1 _folder

-dp: {EAEA"-cvs"QREL BT IE AT 0, RARA SRR A N TR L 7 TR . B
WEN"None", RonF BT A g FAFREE — S0, mTBGR 1. 2 803, &om
FEAS SRR A ) 7 T 8O

HE: KA t1_folder1”. "t1_folder2"..., &AMt & -dp’ 5 HIAE %S

e

2. HEE FIBEAIEE D TR BRIRER 7



6. Linux /& MolAICal : 221455 111 77 5

ZNE 10 Aror, MolAlCal A MR AR R RAEN X HNEF, KaeBidESSm]
SHLEA R TE EAESE, BRRA T ENRSKFTRAFOB., AR, BRNERF
B9 ITiR A SC O] B T ACHb IR IR

Local Machine MolAICal Container
,f’ . ‘\l '! -------------------- \l
i MolAICal-linux64 ! : MolAICal-linux64 !
E 3 :‘ Mount =) | 3 :
| . i@em  Map um _ i
: molaical.exe | : molaical.exe |
\\ _________ _r\ _________ 4 \\ _________ , T _________ 4
\\,“.‘ _- ’I

TT=== same <+-~7"

& 10. MolAlCal Linux hxA~ZE45E]
10 RMA: BTMRHFXRNEFE, AssH "molalcal.exe"HiTAIITE ir < 5 A "molaic

al.exe"izfTI L TE—H.

& AU FEARBER D B9ES (406 A MolAlCal #1TRENLFIE), H VUK MolAlCal
MAEREH AR

# 1l HNBHXARLE (AUHAN"Iroot" HR)

#> molaical.exe -eset shell in

# 2. 'cp' S HI AN I A BT, TR IS A i T

#> cp -r soft/MolAlCal-linux64 <local machine directory>/

# 3. BUHBMXIERL

#> exit

* WHRRINEAEARBHITEMUGE, o BZ2NEFELE.

S

1.  Fleming N. How artificial intelligence is changing drug discovery, Nature 2018;557:5S55-S55.
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{RIN{RZE Windows IFE T :

1% A3 Excel $TF“results.log”, HAFEFF “Separator” EFZT4E, =(E EIZE K “results.log” Y
RAEFIZ] Excel F, HE S, wmHEMBEIE, HEREFTEZEZF T EAZF A Sort Largest
to Smallest” (P&F7) =i “Sort Smallest to Largest” (F+F7) (JUE 11).

:I ‘ e Ex @ > AutoSum ~ AY p
| B H Fill ~ £ 4
“:} Insert Delete Format P Sort & Find &
il % B - & Clear~ Filter = Select ~
Cells Editi #| Sort Smallest to Largest
@ ZAl Sort Largest to Smallest |
Custom Sort...
A B W Cia.
9 v
Sort Warning ) 2
| A B
4
Microsoft Office Excel found data next to your selection. Since you have not
1 |tmpGenMoils1/1_out.pdbqt -8.04|'| selacted this data, it wil not be sorted. ! z

2 |tmpGenMolsl/2_out.pdbqt -7.24
3 |tmpGenMols1/3_out.pdbqt -5.77 What o tmw. @
4

() Continue with the current selection

: )

[sot ][ cance

(S a4

B 11 HFER

{RIFRFE Linux 3RTT, BRI UERE TGRS
#>sort -n -t ' ' -k 2r results.log > rank.dat

YA ZE 2 BAFHSN, Tl 2R



