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2.1. FrBRM TR

1) MolAICal: https://molaical.github.io B https://molaical.gitee.io
K518 MolAICal: https://molaical.gitee.io

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

2.2. B{ERBIXHF
PR RE AR EBRE XS T TE R RS T3

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

3. BIERE

X—H AR R IRAE 7 £ F MolAICal #1747 F3J1%, “model.pdb” ZHLILAY 6lu7.pdb", A
PHE PUEFEEEFER 6lu7.pdb’, BESEINT:

3.1. f#£F UCSF Chimera & B R (K145 F

1) B%, 7 UCSF Chimera {1 A& &5¥%543, File>Open->model.pdb (0&E 1 FF7R)


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
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( <. UCSF Chimera = Open File in Chimera Lo 0 S S

-
| File | Select Actions Presets Volume

Folder: |d:\workdir\MolAICal\tutorial\tutorial\002-AIVS v|

[000-quickStart) {tmpGenMols1\
—r- 1001-AIGrow\ tmpGenMok2\
1 Open... Control-o | m B lsiu7.pdb
Fetch by ID... iconf.txt
modelpdb |
Restore Session... pro.pdbat

tmpGen.dat

Save Session As... ControlS
Save Image...

Save PDB...

Save Mol2...

Export Scene...

Publish...

Close Session
Quit

Controlq

4] |

File name:|modeLpdt] hd
File type: all (guess type) — |

. [ Keep dalog up sfter Open

‘Ooenl Close‘ Help

Opened model.pdb containing 1 model, 2499 atoms; ang 39U Tesmues Bl T =

B 1. AEEEEX

2) EFECHR LIG FREEMBR (WA 2 Pion). EAE 2 FAERMTTER K HOH 1% Hh I

|§//%o

& UCSF Chimera & UCSF Chimera ==

!File Select| Actions Presets Volume Tools File Select [Actions| Presets Volume Tools Favorites Help

Atoms/Bonds

Chain @ L
Chemistry » Ribbon show

»

»
Structure DY SIS Color »  hide

» backbone only

all nonst Label
i:j;eg:z.c%erm o Focis side chain/base
By Attribute Value... E SECENGE stick
Zone... standard Inspect ball & stick
Clear Selection At Yiike Fous f:?:fe
Invert (all models) ARG wire width
Invert (selected models) — SN rings
Select Al ASP nucleotide objects *
Selection Mode (replace) > Ccys
Broaden ) GLN
Narrow v GLY
o B GLY
: HIS
Name Selection... ILE
Named Selections » LEU
LYS

B 2. % I MIBRECA

3) REFXBECHMNERREMIH &4 protein.pdd” (YAE 3 7).



= UCSF Chimera ’ = Save model.pdb as PDB File lﬂl&]

Folder: Id ‘\workdir\MolAICal\tutorial\tutorial\002-AIVS\tmpGenM L]

rt\ ftmpGenMols1\
(tmpGenMols2\
6lu

File | Select Actions Presets Volume Tools

Open... Control-o
Fetch by ID...

model.pdb

Restore Session...

Save Session As... Control-S

Save Image...

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

File name:[protem.pdd | |
el
[v Add .pdb suffix if none given

File type: PDB [.pdb New folder...

o

Close Session
Quit

Controlq

Save models:

[~ Save displaygClick to choose item

Drag to choose range

I~ Save selecte{Control-click to toagle tem
Shift-click to choose range

V' Use untransfl” s ving from previous item)

Large-structure serial numbering: hybnd-36 —

[~ Keep dialog up after Save

| Saverl Close | HLlp]

B 3. REELREMY

4) RAARZTE, EFHEAN “model.pdd”, EFEH, RIEFMERRIENED (E 4 FR).

« UCSF Chimera . UCSF Chimera | = csF chimera = UCSF Chimera

[[File) select Actions Presets V|| File [Select] Actions Presets Volume Tools Favorites Helf | File [Select] Actions Presets Volum| | File Select [Actions| Presets Volume Tools Favorites Help

Open... @ Controko @ > Chain @ 4 T @
Fetch by ID... L Chemistry 4 Rbbon show
Residue ’ surface SON o0k
Restore Session... »|  amino acid category * S N Coli hide
z ‘ backbone only
oy Label
Save Session As... ControkS Sequence... 8 romtndad Sequence... side chan/base "

Focus

Atom Specfier... Atom Specifier...

Save Image... Set Pivot stick
Save PDB. By Attrbute Vale... By Attrbute Vae...
v ball & stick
Save Mol2 Zond..c standard amino acids Zone... Inspect %
Write List... gonsie,
Export Scene... Clear Selection AA B Clear Selection e e
Publsh... Tnvert (al models) ARG Invert (al models) wire width

Invert (selected models) — o S rings
Al
f Select Al P Select Al nudsctide objects *
Controkq CYs ]
Selection Mode (replace)  * Selection Mode (replace)  *
Broaden 4 GLN Broaden *
Narrow ‘ o Narrow ¢
Undo e SLY Undo -
HIS
Name Selection... LE Name Selection...
¢ sl b B -] paee
Opened protein.pdb containing 1 mo| | Openea MOTELPID CONTAINNG 1 MOTer, « Lvs 2450 atom

4. R AR S

5) WEASHRTF A ligand.pdb” (ANE 5 FT7R).



& UCSF Chimera ~ Save model.pdb as PDB File (el e
Folder: ]d ‘\workdir\MolAICal\tutorial\tutoria\002-AIVS 1]

File | Select Actions Presets Volume

itmpGenMols1\
tmpGenMols2\
Open... Control-o : 15 — =)
Fetch by ID... model.pdb
protein.pdb
Restore Session...
Save Session As... Control-S
Save Image...
Save PDB
Save Mol2...
Export Scene... | »
publih... File namel|igand.pdb A4

v Add .pdb suffix if none given

Close Session File type: PDB [.pdb] —i New folder...

Quit Control-q odel.pdb (#0)

Save models:

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

V' Use untransformed coordinates

Command:ll Large-structure serial numbering: hybrid-36 —

Activemodels: W 0 [T 1 T 2 [T 3 [ 4 [™ Keep dizlog up after Save

[save] cose | e |

B 5. REFECEXM

32. HHETFRUOMKE
LZRERSBRIEFEAREZEFTHHAN ligandpdd” FiEFEMAE., REEFEFTTR:
Tools—>Structure Analysis—=> Distance (Z0E 6 FT7R):

& UCSF Chimera < UCSF Chimera [ B [z |

| File [Select| Actions Presets Volume Tools Favorites Hd | File Select Actions Presets Volume [Tools | Favorites Help

Chain General Controls

Viewing Controls
Residue

iction
Structure ’ Depico

FindHBond

Structure Comparison  *
Sequence »|  Find Clashes/Contacts

Surface/Binding Analysis *

Structure Editing » Angles/Torsions

Amber »

amino acid category *

Sequence...
Atom Specifier...

By Attribute Value...
Zone...

Metal Geometry
Axes/Planes/Centroids
Thermal Ellipsoids
Render by Attribute

Clear Selection

Invert (all models)

Invert (selected models) —
Select All

MD/Ensemble Analysis *
Higher-Order Structure *

Volume Data
Selection Mode (replace)  * Bornos Define Attribute
zroaden Movoment Attribute Calculator
arrow v
Undo - Utilities EESLI0D

Name Selection... Additional Tools
:Commancl:|rocu§ =
Activemodels: W0 T 1 M2 F3F4rFsfelf7 0
|/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 &

Be EFEEETH

2. RFPERAEITEZEEA AN O RN FUOLER (B 7 iR,




AN Stré:re Measurements

D'stancesl Angles/Torsionsl Adjust Tors:ons] | Axes/Planes/Centroids @
Define axes... I Define plane... | IDane centroid,..l @

Name ID A} Shown| Length| Radius |

é‘ Define (-Zgntr;d @M
Create centroid for selected atoms...

Centroid name: |centroid
Mass weighting: false —

Replace existing centroids: false —
Color:

[V selects object I~ sel @ Radius:|2.0

Delete | Rename
@ Appryl close‘ Help
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)|rm: 1.3 (LIG 1.B C30), mean: 5.8, max: 12.1 (LIG 1.B C45)

Centroid save | Close | Help

centroid [@ c1

Choosing in table...

B 7. REROLER
I “conf.txt” FHEFULLIRE NIZIEF:

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

Notice: “conf.txt” 2 MolAICal F9ERIAZFR, BRIREBEIZME T BFWIMW, xxx.txt), 7ERE
PATRIEAIRHE, MolAlCal ML TEARMSE “m xxx.txt”;, BEZMETAT, TUSE
MolAlICal B9F#}. BRitbz4h, RBRENFR, ARTUEEER “confixt” FHSEL

3. RENEETHER

HEREAZTRYT. RUMKE XY, ZKEDFREHR 25, 30, 25, 7 MolAlCal EATX
REBM e SR box bild” CER: X, Y, Z SARHINE I SRLTURNE, X,Y,Z Birz 8 iE
BA—IE=IE. ):

1) T TwS, K5 box.bild”:
#> molaical.exe -tool box -1 "-10.733 12.416 68.829" -1 "25.0 30.0 25.0" -0 "box.bild"
2) File>open, BT boxbild”, KBEARHETANEEAE HNE S Fm).



= UCSF Chimera [E=REE =

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

Close Session
Quit

Command: [focus
Activermodels: Wo W1 T 2T 304 sT el 70809 Al
Opened VRML model in d:\workdir\MolAICaltutorial\tutorial\002-AIVS\bo.bild

& 8. 18 A UCSF Chimera $TFF box.bild

W EEPTREF RN 25,30,25 2B, Rt ERE VLS EA-10.733, 12.416, 68.829,
REAZE A XY, Z Hg9KER 25.0,30.0, 25.0,

AR MRIRA VMD BT E T JLE L, &ENTORSHEZE-10.86,12.57,68.82, X
R TTE BRI NERE T UATAHIE, ABIEE M UCSF Chimera 5 1R BULALFR.

3.3 U THE BT | B AR PDBQT £
EATENG ST ESZAEERR PDBQT X

#> MolAICal-xxx\molaical.exe -dock receptor -i protein.pdb
i HA: MolAICal-xxx Z{R3EFR T HARAHY B 3.

B4k A PR SRR

3.4. FRER RS FXHEEITEIMIFE

#> cd 002-AIVS

REERBETUTHS:

Linux &%

#> molaical.exe -dock Al -s ZINCMol -n 6 -nf 3 -nc 3 >& vs.log &
-n: R E~ERN LD FEHE



nf: BT DENSTHE
ne: PTRSERN CPU K

Windows &% ({5 PowerShell):

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

WMREARFSETIENT TENGL:

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

WRIRBEKIBEE FN A EER ESH TR A EIURIE, o] U5 MolAlCal HIEH 44 1T
R4 By 5 = EB 4> (https://molaical.github.io/tutorial.html),

4. £ R

4.1 EFER
A AT MER Pymol (http:/www.lfd.uci.edu/~gohlke/pythonlibs) H#i A\ PDBQT #&H9>
*. XEf#H UCSF Chimera k& & EHIFIENER .

¥TFF 002-AIVS\tmpGenMols1

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

2) E&*ﬁﬁ“pdbqt”ﬁi“pd 29
#> molaical.exe -dock pdbqt2pdb -i 1_out.pdbqt

LRGBS E—D BB _outpdd” 93 . AJFHE M UCSF Chimera FTFFECE T
“1_out.pdb”F1Z {4 7>F “protein.pdd”, & 9 B7R T WEFFILAILER, RIAT MolAlCal 1] &
WREZ IER EIFER S ENERED T .

AR BINBETRTEEELTBRERT, ROBFAESFEIE 9 XHE surface FIEIER, T IUfE
A UCSF Chimera T E#2f91£ T “Actions=>Surface>show”


https://molaical.github.io/tutorial.html
http://www.lfd.uci.edu/~gohlke/pythonlibs

) UCSF Chimera

File Select Actions Presets Tools Favorites Help

B 9. EF SARS-CoV-2 Mpro 3& M O L5555 H 95 F

4.2 Xt MR RETH

TI#RE] 002-A1VS, AFEFTI T <!

#> python /home/bai/MolAlCal-xxx/scripts/printScore.py "tmpGenMols1/*out.pdbqt"

XN RXB BTN FERMNENITS, BREOAFERFRAENER, TUERETHS:
#> python /home/bai/MolAlICal-xxx/scripts/printScore.py "tmpGenMols1/*out.pdbqt" > results.log

P BH: “/home/bai/MolAlICal-xxx” Z3LFr MolAlCal F9Z % B k. A HIMA XX HEREFE
MolAICal 3 {43 “scripts”H

{RAAYREE Windows IREE T :

{# F§ Excel T “results.log”, HF R “Separator” EIFZTHE, 5E HIEN ‘results.log”fy
RAEHIZ] Excel 7, HE S, wHEMBEHIE, HEREFTEZEF T EZF I Sort Largest
to Smallest” (P&FE) =k “Sort Smallest to Largest” (F+/F) (JLE 10).



Iz

] ) 1€—1
emm  @x > AutoSum ~ | A
H ®= E] Fill - ZY p

—|1 Insert Delete Format - Sort & Find &
= - - - & Clear~ Filter » Select ~
Cells Editi #| Sort Smallest to Largest
@ ﬁl Sort Largest to Smallest I
Custom Sort...
A B
W cCika.
Sort Warning m
A B —
[ 1 | Microsoft Office Excel found data next to your selection. Since you have not
1 |tmpGenMols1/1 outpdbqt]  -8.04 selected this data, it will not be sorted. - ’
2 |tmpGenMolsl/2_out.pdbaqt -7.24 B o
at do you wan! 0?
3 |[tmpGenMolsl/3_out.pdbqt -5.77 . @

'S

: @

@) Expand the selection!

() Continue with the current selection

(€ 4

B 10. HEFER

fRAN{REE Linux FRFT, AATUERNTHL!
#>sort -n -t ' ' -k 2r results.log > rank.dat

YA ZE 2 BAFHSN, Tl 2R,

4.3 REHRERED TEIIEAX X T
BRMA A BB HRE NS TR, ETAER, ABERET —H
Tk, THHNGSER 2 MERERN D B2 R 4 results” 9 Xk 5

#> python /home/bai/MolAICal-xxx/scripts/molaicaldTopResults.py "tmpGenMols1/*out.pdbqt" 2
results

BT LRSS, 2 MERERND TEEENE “results” X3k

576 3k

1

Fleming N. How artificial intelligence is changing drug discovery, Nature 2018;557:555-S55.



