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%1t GCGR AT, M4BT MolAlCal RIFRERIERTE. ABIEREBABNGIRFE K.
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2. TR

2.1. FrR 4 T #Edbdk
1) MolAICal: https://molaical.github.io B https://molaical.gitee.io

2) UCSF Chimera: https://www.cgl.ucsf.edu/chimera/
2.2. HEREIH
P AR VR ERAEIY O E T E YRS T

https://gitee.com/molaical/tutorials/tree/master/001-AIGrow

3. BIERE

3.1. ZEALE

1. THESMEZSA(GCGR)E PDB X144, PDB ID: 5EE7:
http://www.rcsb.org/structure/SEE7

2. 2F) UCSF Chimera 44 File>Open, # A\ PDB {4 5EE7.pdb (& 1 Fi7R) o



https://molaical.github.io/
https://molaical.gitee.io/
https://www.cgl.ucsf.edu/chimera/
https://gitee.com/molaical/tutorials/tree/master/001-AIGrow
https://gitee.com/molaical/tutorials/tree/master/001-AIGrow
http://www.rcsb.org/structure/5EE7

L RSERET N <. Open File in Chimera

Select Actions Presets

IFolder: [D:\workdir\1-writing\GCGR

Controko HHAEER0eY enopatind
IC-| I
Fetch by ID... R
Restore Session...
Save Session Controls
Save Session As... Control-S

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

data\

paper\

proof\

results\

‘thermodynamic stability\

5YQZ.pdb

31500.pdb

all.pse

compare.pse

Conformational states of the ful-lei
distance.pse

Close Session
Quit

Control-q

Add Tool Icon...

None

Show Help Name curr

f2500.pdb

model.pdb

S

fchem-07-00406.pdf
Frontiers Science.ens

I |

File name: |5YQzZ.pdb
File type: all (quess type)

=1

~]

[~ Keep dialog up after Open

Open Closel Help

7

18 BT MIBRBE > F

1% & o FBC{A: Select>Residue>OLA (Z0A& 2 FrR).

-
= UCSF Chimera

File | Select | Actions Presets

Chain
Chemistry
Residue
Structure

Sequence...

Atom Specifier...

By Attribute Value...
Zone...

Clear Selection
Invert (all models)
Invert (selected models) —
Select All

Selection Mode (replace)
Broaden

~

4

—

Marrow
Undo

Mame Selection...
Mamed Selections

Valur

3

Bl HZADT

amino acid category *

all nonstandard
SMV
HOH
OLA
PES
TLA

standard amino acids

ALA
ARG
ASN
ASP
CYS
GLM
GLU
GLY
HIS

ILE

LEU

LYS

MET
PHE

nom

B2 ERENDT
MR Fc FBBC{A: Actions—> Atoms/Bonds—>delete (0& 3 Fr7R).
A EZH T —ANME RG], oGRS AR (R SRR HOH, PES #1 TLA &5,




|« UCSF Chimera = | B et

File Select | Actions | Presets Volume Tools Favorites Help

Atoms/Bonds

Ribbon show
Surface show only

Color hide
Labal backbone only

Foous side chain/base

Set Pivot stick

Inspect ball & stick

Write List... sphere
Write PDB... wire
x wire width
'\_‘
. rings
nucleotide objects *

delete

up-arrow to increase selection (atoms->residues->chains e|182 atoms, 175 bonds &

B 3. MErEHEIDF
4. NS, Tools=>Structure Editing>AddH (Z0& 4 A7)

(< UCSF Chimara W =L e o

File Select Actions Presets Volume | Tools | Favorites Help

General Controls 4
Viewing Controls L
Depiction 4
Structure Analysis 4
Structure Comparison *
Sequence 4
Surface/Binding Analysis *
Structure Editing
Amber 3 AddH
MD/Ensermble Analysis  * Add Charge
Higher-Order Structure *| ~ DockPrep
Volume Data 3 PDBZPQR
Demos 3 Rotamers
Movement 3 Adjust Torsions
Utilities . Build Structure
Model/Refine Loops
Additional Tools 4 Movement Mouse I
Minimize Structure
Add Ions
Sohvate
Jrite DMS
4. IS

ERBREU: BT MolAICal f#/ AMBER Hizih B, EMBREEFZEA UCSF
Chimera I tS/RF. WRZAEFEFEAERNERT, BEMBRBIN L. BEEBREEE,
% B & B F : Select>Chemistrydelement>H, & 5 M B Fr £ § & F :



Actions>Atoms/Bonds—>delete (Z0&] 3 7<), B A GCGR BAEHMHABETRER

T, A ERIZE R,

5. RTFALAFRX GCGRH.pdb, {RfF GCGRH.pdb XX+ B 892 ] UITT B R4 IRIE (W0E 5

Fr7R)e

= UCSF Chimera -

Controlo

Open... GramicidinAl,

Fetch by ID... arow,
pmfy
Restore Session... QSARY . .
. UCSF_Chimera
ol —_ _
Save Session Controls —

Save Session As... ControlS

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

Select Actions Presets V| Folder:|D:‘\wnrkdir\MDlAI[HﬁtutanﬁGCGR

5ee7.pdb

v

Close Session Fila name:|GCGRH.pdb

Quit Controkg

i ¢ j [ Save displayed atoms onby
N [~ Save selected atoms only

Iv Use untransformed coordinates

v Add .pdb suffix if none given

%l Fi= type: PDB [.pdb] — Mew folder...
llsave models: See7.pdb (#0)

chouck ial (S bacheid D

B 5. {rR7F PDB 2N E &Y
6. EAPAFMEEEE SMV(ZNE 6 M 7 From)., B ELEMK
GCGRNoLigand.pdb SLHHRTF (21E 8 FI7R).

+ A
ZAh

f9 GCGR @& A



r

= UCSF Chimera

= E——l

File | Select | Actions Presets

Chain
Chemistry
Residue
Structure

Sequence...
Atom Specifier...
By Attribute Value...

Volume Tools Favorites Help

amino acid category *
SMV

standard amino acids

ALA
Zone... ARG
Clear Selection ASN
Invert (all models) ASP
Invert (selected models) — CYs
Select Al -
Selection Mode (replace) » GLU
Broaden T GLY
Marrow - HIS
Undo — —

LEL
Mame Selection... LYS
MNarmed Selections L4 MET

PHE

& 6. it SMV ECif

r

= UCSF Chimera

File Select | Actions | Presets

Atoms/Bonds
Ribbon
Surface

Color

Label

Focus

Set Pivot

Inspect
Jrite List...
Write PDB...

Volume Tools Favorites Help

show

show only
hide

backbone only
side chain/base

stick

ball & stick
sphere
wire

wire width
rings

nucleotide objects *

delete

B 7. MR SMV Bk



w. UCSF Chimera Save S5ee7.pdb as PDE File [E=EE
Select Actions Presets Folder: |D:\workdir\MolAICaltutoria\ GCGR

j See7.pdb
Open... Controko GramicidinA} GCGRH.pdt
Fetch by ID... I grow
prmfy
Restore Session... QSARY
1 N i Controls " UCSF_Chimera_\
. N rinardoExamplel,
l Save Session As... ControkS )
Save Image...
Save PDB...
Save Mol2...
Export Scene... L -
Publish... P |
Close Session File name:|GCGRNoLigand.pdH]
Quit Controkg [v Add .pdb suffix if none given
Pall Fie type: PDB [.pdb] —i Mew folder...

Save models: |

‘1 I~ Save displayed atoms only
f I Save selected atormns only

¥ Use untransformed coordinates

I mrmm rbrietiirn marinal momeb e e baodeid D2 1

B 8. {Rf7 PDB & TlH) R ALAR

3.2. HEEEHE

1.

KA

£ (File->Close Session), FE##H A\ GCGRH.pdb {4, &P EA SMV (Z0E 9

10 Fr7R):

(@ ucsF Chimera [E=EERS)

File | Select Actions Presets Volume Tools Favorites Help

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

Restore Session...

Save Session Controlks

Save Session As... Control-S

Save Image...

| Save PDB...
Save Mol2...
Export Scene...
Publish...

Close Session
Quit

B 9. XASIE



r

= UCSF Chimera

FENEER )

File | Select | Actions Presets Volume Tools Favorites Help

Chain 4
Chemistry g

Residue
e T— » amino acid category *
Sequence... MY
Atom Specifier... standard amino acids
By Attribute Value... ALA
Zone... ARG
Clear Selection ASN
Invert (all models) ASP
Invert (selected models) — CYs
Select Al -
Selection Mode (replace) » GLU
Broaden T GLY
Marrow - HIS
Undo — —
LEL
Mame Selection... LYS
MNarmed Selections L4 MET
Openeu GUGRALPUD COTTLAIITY L TTIouE],
PHE

& 10. %+ 5SMV
2. Invert (selected models): RIEEA SMV (Z0E 11 FrxR):

r

= UCSF Chimera

File | Select | Actions Presets Volume Tools Favorites Help

Chain »
Chemistry g
Residue '
Structure +

Sequence...

Atom Specifier...

By Attribute Value...
Zone...

Clear Selection
Invert (all models)
Invert (selected models) —

Select All

Selection Mode (replace) »
Broaden T
Marrow -
Undo —

Mame Selection...

MNarmed Selections L4

67 atoms, 71 bonds =

A 11. KIEECHA SMV

3. MiBR&IE (ZAE 12 Fros):



. UCSF Chimera E=RIEE

File Select | Actions | Presets Volume Tools Favorites Help

_-J

Atoms/Bonds

Ribbon 3 show

Surface »|  show only

Color 3 hide

Label 3 backbone only 3

side chain/base "

Focus
Set Pivot stick

Inspect ball & stick
Write List... sphere

rite PDB... wire
- > wire width

rings
nucleotide objects *

delete

6739 atoms, 6821 bonds =
A 12. MikkRiE
4 ligand.pdb, EE%%?E’]HB«TLM’E?J HYERKMNERS (0E 13 Fror) -
(=] -th\
hd

4.

= UCSF Chimera Save GCGRH.pdb as PDEB File

Select Actions Presets VillFolder: |D:\workdir\MolAICal\tutorial\ GCGR

ﬂ See?.pdb
Open... Controko GramicidinAl,
Fetch by ID... grow’, GCGRMoLig
pmfY,

QSARY
UCSF_Chimera_\,
finardoBExample’

Restore Session...
C

Contro
LOMOron-5

Contral-5

L.ﬁ

]

Ve

Save Session As...

Save Image...
Save PDE...
Save Mol2...
Export Scene...
Publish...

File name:|ligand.pdb|
v Add .pdb suffix if none given

File type: PDB [.pdb] — Mew folder...

Save mudels:‘

Close Session
Quit Contralg

I~ Save displayed atoms only

™ Save selected atoms only

Iv Use untransformed coordinates

i

1 mrmm mriietiien mariml momeb oseie oo

B 13. (RIFECISLLAR
33. HHEKEFHO
HEAEKETH/UERC, CER: MFLFERE, IJUEFLR P EREMNRBREELE
IRRYEETE )

//



1. XH&i1E (File>Close Session), A\ GCGRH.pdb, fA/EFEHE 10 f7EEFERE (40
14 B 7R):

& UESFEhi:eré-

[ B ]

File Select Actions | Presets | Volume Tools Favorites Help

Comrnand:[ _v_]
Acivemodels: Vo T1 M2 T34 s elr 70809 Al
67 atoms, 71 bonds ®

B 14. EFEE
2. Tools—> Structure Analysis—> Distance (Z0& 15 Fr7R):

. UCSF Chimera E=REsE™

File Select Actions Presets Volume | Tools | Favorites Help
General Controls b
Viewing Controls L
Depiction 4

Structure Analysis
Structure Comparison

FindHBond

Sequence Find Clashes/Contac

Surface/Binding Analysis
Structure Editing
Amber

MD/Ensemble Analysis
Higher-Order Structure

»
»

> Distances

b angles/ Torsions

b Metal Geometry

b Axes/Planes/Centro
b Thermal Ellipsoids

b Render by Attribute
»

»

»

Volume Data

Demos Define Attribute
Movement Attribute Calculator
Utilities ResProp

Additional Tools L4

Command Line e ﬂ

ol 1[Fz2zF3rF4Fs5sTe 70809 Al

H &

Active models:

B 15 EEFEEETR
3. =7 Axes/Planes/Centroids, fAf5 & o7 “Define centroid” (40[&] 16 F7R):



-'{:, Structure Measurements =N

Dls’ances] Angleszorsit}ns] Adjust Torsions]EA){esfPlanestentroidsﬂ

I Define axes... | Define plane... | Define centroid... |

Name| |IDAI Shown|Length|Radiu5

Choosing in table...
’7 [ selects object [~ selects atoms

Delete | Rename
Report distance |to selected atoms

Center and align |chosen axis or plane normal along X — |

Show angles/distances by choosing two objects from table

Sa'.rel Closel Helpl _

B/ 16. &X

4. EFHEBBEAPH “OK” (NE 17 Fi7R).

s t

{»_.. Define Centroid L= [ 5

Create centroid for selected atoms...

Centroid name:lcentroid
Mass weighting: false —l|

Replace existing centroids: falke — |

Color: E
Radius:'?

El Apphfl Clr:rsel Helpl _

B 17. EXRLETF

5. EFEWEXMBL (ERATR), KRR Report distance” (A0 18 Fr7R)



¥

-’g_':v Structure Measureme__ r E@g

Distznces] Angles/ Torsions | Adjust Torsions | Axes/Planes/Centroids I

Define axes... | Define plne... | Define centroid... |

Name IDA| Shown|Length| Radius
centroid [ c1 2.0

—Choosing in table...

¥ selects object [~ selects atoms
Delete | Rename | II
| Report distance fto selected atoms

Center and align |ch05en axis or plane normal along X — |
Show angles/distances by choosing two objects from table
Save | Close | Help |

18. mi7 Report distance
6. ULATTTIMNEEI R AKX, v, 2): -30.011, 1.665, -36.581 (Z0& 19 Ar7R):

= > >
= Structure Measurements e EIM

Distances ] Angles/ Torsions I Adjust Torsions I Axes/Planes/Centroids I

Define axes...l Define plane...l Define centmld...l
Name 1D A| Shown| Length| Radius
centroid @ 1 2.0 I

Choosing in table...
’7 ¥ selects object [ selects atoms

Delete | Rename
Report distance |to selected atoms
Center and align |ch05en axis or plane normal along X — |

=
Distance from 67 atoms to centroid name, ID, center: centroid: c1 (-30.011, 1.665, -36.581): min: 1.9 (SMV

Save | Close |HLIpI y

B 19. BIEFRBOALER

7. HERZETFHRN. RITME XY, Z KEIEEA 30,30,30, AT MolAlCal 5<%
A “boxbild”, CERE:X,Y, Z BIRFHNEISELARTLH, XY, Z 852 [869[EFRE
BEEMIZA—EE. )

1) molaical.exe -tool box -i "-30.011 1.665 -36.581" -1 "30.0 30.0 30.0" -o
"D:\workdir\MolAICal\tutoriahN\GCGR\box.bild"

2) File>Open, A/FFTF “box.bild”(F1E 20 Fi7x), REREFENETFEEEE (WE
21 Fr7r).



= UCSF Chimera [ L
- - =. Open File in Chimera
Select Actions Presets Volumg

Folder: |D: \workdir\MolAICal\tutorialGCGR

Open... Controlo = 5ee7.pdb
Fetch by ID... GramicidinA

grow, GCGRH.pdb
Restare Session... prfy GCGRMoLigand.pdb
e e P QSARY ligand.pdb
JeE e SO UCSF_Chimeral

qinardoExample’,

RunCommands.doox

Save Session As... ControlS r
RunCommands2.doot

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

Close Session

Quit Controkg

=]
o B
File name: |box.bild ﬂ
File type: all (guess type) —

[T Keep dizlog up after Open

Openl CI05e| Help

A& 20. 77 box.bild

S UCSF Chimera "R E=EESC)

File Select Actions Presets Volume Tools Favorites Help

A 21. £ GCGR O¥H B RET

T
ME 21 TIEY, ETHSHEEEN, A&REAEFHNBUSER-30.011,1.665,-36.581,
ETHKEXY,Z X 30.0,30.0,30.0,



34. FEFIIRERKA R
AERENBTRIITE, RUTDUEFEPEEA—FETAYMN LR MRZEEHE AR
AR ESHEMINIE, BIMIEEE—TITA.
71k 1. NEFENREEHPERRER
TEARTTER, 9156 FBREM GCGR &M O R ECAMN REEMFIRINE .
1 #ERIR AR R, FT7F EXRTFA ligand.pdb XX {4, @I RARTIREIEFRT .

1) Cul+ RAirEZH: —REF—NET.

2) Ctrl+ Shift+ RirAHE: REERSZNEF.

AEREF, BNBY Cul + RIREBEFARRFIEAMBERKAIR. (EFRERNOE

22 Fr7R).

[ UcsF chimera [E=RIERTS)

File Select Actions Presets Volume Tools Favorites Help

e —

B 22. EERIREKERS

2. kit (BEERE) 0K 23 Fiow,



Chain
Chermistry
Residue
Structure

r ¥ v v

Sequence...

Atom Spedifier...

By Attribute Value...
Zone...

Clear Selection

Invert (all models)

Invert (selected models) —
Select Al

Selection Mode (replace) 4

Broaden
MNarrow +

Undo —

Mame Selection... 4 C5 e 70819 Al

Named Selections r S
B 23. #%£3F Invert (selected models)
3. ARIEMIBRRIEERS: Actions>Atoms/Bonds—>delete.
REIEFEE 24 B FHEAVIIR R ER.
Q) UCSF Chimera —— ' - )

File Select Actions Presets Volume Tools Favorites Help

Command:]
Activemodels: Vo T 1 T2 34 slhelFzrsiosl Al

B 24. FInEKA R
4 ATEDPFREEBNATEEK, TEEVREKAFRENE,
“Tools—> Structure Editing>AddH” (20 & 25 F7R).

REABER:



= UCSF Chimera e

D‘@ﬁ.

File Select Actions Presets Volume Tools Favorites Help

Command:]

Active models: W 0 [T 1 [T 2 [ 3

l Hydrogens added

W4 s

6 W7 s o [Al

B 25. YIiREKFBRINEER

5 AR

& A ERIRTF A sybyl Mol2 43X, g7 A “startFrag.mol2” (X0 & 26 Frr).

. UCSF Chimera ‘

«. Save ligand.pdb as Mol2 File -

Select Actions Presets Volume

Open... Controko
Fetch by ID...

Restore Session...

Save Session Controks

Save Session As... ControkS

Save Image...
Save PDE...
Save Mol2...
Export Scene...
Publish...

Close Session
Quit

Controkg

Command:|

Actvermodels: W o T 1 T2 3T 4

Folder: |D:'~lw0rkd ir\MolAICal\tutoria\GCGR

=l

|

GramicidinA\,
grow\,

pmfy

0SAR\
1JCSF_Chimera\,
finardoExample),

=]
K I

File name: |startFrag.mol2 |ﬂ

¥ Add .mol2 suffix if none given

File type: Mol2 [.mol2] — New folder...

Save models:

[¥ Use untransformed coordinates
[V Use Sybyl-style hydrogen naming (e.g. HE12 rather than 2HE1)

[~ Include residue sequence numbers in substructure names

P R e LR e L e

B 26. REFREK R BRALER

Jik 2. AMORPRFRANREEN.

WMRAEFREENEORPRFERANRELEN, RUREXKRIHFECHERIE

== = 0N

#

—1



FEHRE FMERET, BERAE 1. BZE AR, @it Ry SMILES 4 H %)
96 i B, MolAlICal ¥ B=#8 % SMILES &3 7 ER7E GCGR ORI RENE .
¥“growMethod” % & & randomFrag, $AJ5 70 startAtomPosition”#]“startSmiFrag”£%{ ,
“startAtomPosition” & —MREFEFRE TR T, “startSmiFrag” H{RT5E R SMILES &1
HIRNEE A B, SRR T

growMethod randomFrag

startFragFile D:/GCGR/genstartFrag.mol2
startAtomPosition D:/GCGR/resPosition.pdb
startSmiFrag C

ER : 54 startSmiFrag JREFCIA A R, 1R startSmiFrag fY{EZ SMILES, X SMILES ¥
S L AL startFragFile & %035 & B2 45 4 K F BR D:/GCGR/genstartFrag.mol2; #0&
startSmiFrag F9{EZ null, FPA startFragFile Z£F5 &R F EX “genstartFrag. mol2" M EFH A B
FENX, B, BRI BT 1R & startSmiFrag 4 null, 323 B & X2 iR A ERAIF R , MolAlCal
JUBERAFREEX A REORNEGENE.

REFRIEFETTE | TR,

3.5. EIFEMAE SMV BE 8.0 ASEERNMNZGHRERTRER/NML

Actions IPresets Tools Favorites Help 3 EYUCSHChiness
Select Actions Presets To
Atoms/Bonds

| & UCSF Chimera

| File Select Actions Presets Tools Favorites Help

Ribbon | show Open... Controko

Chain 4 Surface ¥ show only Fetch by ID...
Chemistry 4 Color »|  hide :
Resd Label »|  backbone only  * Restore Session...

esidue DR T » Focus side chain/base  * Save Session Control-s
Structure 4 . ) gory Set Pivot B Save Session As... Control-S

stick
Sequence... Inspect ball & stick ave Imane,.. .
- Write List. sphere save PDB.. 5. click
Atom Specifier... v DDE;-- . T
. Vrite
By Attribute Value... i T wire width L Export Scene...
Zone... 3. click ARG rings » Publih...
ASN 1. check - nucleotide objects * pe——
Clear Selection . L
Invert (all mg#€ls) ASP -de 4. click Quit Controkg
| Invert (selected models) |— cys < Save GCGR.. — O X

Select Al GLN

Selection Mode (replce) > GLU Folder: IE:\workdlr‘\McEAICaI\examp\e\gn Ll

Broaden t HIS + Jligand.pdb
Narrow ILE 5t3.pdb
i LEU xin\ o vith8rec.pdb

Undo —

LYS | >
Name Sele MET open File namellwrchsrec,pdb I 6.save ¥|
Named Sete o PHE Help Colnﬂlalld v Add .pdb suffix if none given
PRO .
Model panel / File type: PDB [.pdb] — | New folder...
Side View [~ Save displayed atoms only

2. Press “Enter” key

Sequence

I~ Save selected atoms only

Reply Log before 2. ¥ Save relative to model: GCGRH.pdb (#
Commandk |select #0:5MV z < 8.0 & ~ #0:5MV Add to Favorites/Toobbar... Save multiple models in _a single fle —
|Activemodel: WO W I T 21 31 &1 50 6 Preferences.. vious I Keep dizkog up fter Save

& 27. "1. check"& 7 B~ T BLE IR E BFR SMV

ROHR T A ER/NMUEENDR, ARRESR/MUATTERE, RFEE SMV B
B 8.0 ASERINAZME (“GCGRH.pdb”) BREMATRER/IML, HRAAFABTUFRERX—



B, MolAICal SRBUIAEABMARNEWZ G (“GCGRH.pdb”) , XIEFEHRABNAFM
HHEHR.

< EMRISEERITHZE M “GCGRH.pdb”,

< 7 UCSF Chimera BT B/ FTH “Favorites=>Command Line”,

< $RJ5, & UCSF Chimera M5 fTHEIANGTS “select #0:5MV z< 8.0 & ~#0:5MV” (L
27) , S TIRFEAZKELRA SMV 1) 8.0 KERINNRERET. Hb, Xt
F#0:5MV”, T INEH UCSF Chimera FHF s X REFMEFETTENNE (B0
https://www.rbvi.ucsf.edu/chimera/current/docs/UsersGuide/midas/frameatom_spec.html )

< &E BRE 27 PRPR, TRERAREREE XY “with8recpdd” B, BTEEE
REER/NML.

¥R “zonesel #0:5MV 8.0” or “select #0:5MV za < 8.0 & ~ #0:SMV £ 1ERBELAEKRE ZIRA
SMV 19 8.0 A SEEINMIRTF, T “select #0:5MV z< 8.0 & ~ #0:5SMV "SI F B A5k B B TR A
SMV #y 8.0 A SEEINMIERERE. XRPB 20 AFEFRE, M “2” BFEFEEF. R
BT MolAlCal BUAM R/ NMEEREH, FH “z2” EFEFEFASSEEIR, ERER UCSF
Chimera, 7RISR FMB RIS~ E IR, B, HIEA UCSF Chimera #1785/

WIERT, FRABM MolAlCal BUAMBEER/MUEFHITHRILL.

REEENZAEXEE, BEEEXEER/INMLSE, REEHABEXSE, SNWEN AR
INSHE. B, ER/NMOITERERSERNFERTEZENHAIENE BEE. HEET
AR, BREIOHEE AR E#THR/NMAAE, EREAEEEXHHREASENSH (In
InputParFileAL.dat F1 InputParFileCP.dat) , &EIT:

# minimization

input_receptor min with8rec.pdb

7 B H S ARTE"with8rec.pdb" S FRZER TR T, K "with8rec.pdb" ik A HLEXTEEIE (1
. "E:/workdir/MolAICal/example/grow/001-AIGrow/with8rec.pdb")

3.6. BITHYMNKIRITER
BRMERE: 753% 1 FE Al BRI RZRABRFHTAHDM KR, 7% 2 FI B4 L8R FH
FTHYMRIT. ATERE, (RO DUERF AT ET—MAEFHRES.,

ik 1. R AL RE R ZHREFNAYMNLRIT A
#“libStyle” 1R E A AlFrag, SKBEIG0T:

#E X BT EERS 1R mol2, SMILES, AlFrag
libStyle AlFrag

EE: MBBRERELR: W Warning: Atom 9 C.3 overlaps with protein!” & “Warning: some
atoms overlap with protein.”{/RT] |} F§ MD 1#&4#{ T B 5% UCSF Chimera f/M{ZAE-BCLAE S
M. RE win64 Z3E linux64 fRAHY MolAlCal o] UIFTIZAR S o



ERAEDPHEL, BiEH G BRERHA “001-AlGrow”
#>cd 001-AIGrow

REERBEBITUTGS
linux &4

#> molaical.exe -denovo grow -i InputParFileAl.dat >& denovo.log &

windows &% ({#F PowerShell):

#> molaical.exe -denovo grow -i InputParFileAl.dat

MRBEAEFEHTER, RIUETUATH<:

#> powershell -windowstyle hidden -command “molaical.exe -denovo grow -i InputParFileAl.dat”

Jik 2. (FHZLBREFHTAYM LT
FlibStyle™ % & 4 mol2, MolAlCal B¥FHAFBEXHISE, LHWT:

# TE X[ ERS {2 mol2, SMILES, AlFrag
libStyle mol2

Note: TNR B REBIREL: T “Warning: Atom 9 C.3 overlaps with protein!” % “Warning: some
atoms overlap with protein. ”1 xo] ) B MD #&#)l T B 5 3& UCSF Chimera Z&t {45/ \M¥ 2 K-EC
KE Y., EREIAR MolAICal 7] UFTIZAF S o

MolAICal o] PUEIE JAVA FTRIEAEZ A CPU W, REEREERNEEXHRE

“coreNum” 441,
RRARERER, BiH 8 EREHEA “001-AIGrow”,
#>cd 001-AIGrow

EReETUTTS
linux &4

#> molaical.exe -denovo grow -i InputParFileCP.dat >& denovo.log &

windows &4 (£ PowerShell):

#> molaical.exe -denovo grow -i InputParFileCP.dat

WRBBARSNTEE, RIETU TS

#> powershell -windowstyle hidden -command “molaical.exe -denovo grow -i InputParFileCP.dat”

4. FR

HEFETERERT IR results” B3R, FEABREFR, BHAIIEEH 30, FH 304
CPU #MzE 122 REREBMTE., MRARBEFER, 17 001-AlGrow, T MNEIE
“results”F1“final_min_results”FNE %, HH“final min_results” B R FEE E&/INMLEHL



hER, —HHHr“final_min_results” B XKL R, HRAA BT DIREZTEN i results”
BR TR, “final min_results” B 5% & & b “AstatisticsFile.dat” i X484 7 259158119
SR, XX ARBI X EFAEERBEER. 314 “AstatisticsFile.dat”F R FEI U TE

IG5 -

ID Name Cluster Affinity(kcal/mol) Synthetic Accessibility mce-18 Formula InChIKey
1 lig_1.mol2 [1] -3.34 77.41 28.80 CY9HI3N6014S2 BEQXRJFDXZCPLY-GRQBKTHUSA-O
2 lig 2.mol2 [1] -7.75 7531 27.60 CI3HI3N1109S IQOZHKOALGXOOC-WVXRZKCLSA-O

“Affinity” RNE SR NFTH . “Cluster”RFRETHEMS (affinity) 1 3D Z544EMME (3D
structures similarity) A9 k-means BEKLZER, (ROYMEFFRFUMNEREN BEIFHRF,
Synthetic_Accessibility 4MEM 0 F] 100, & 100 RRZUEVEEL FHEHEMD.

“MCE-18"£3 A “wieRit, 20187, 2—MEREID FHATT, BTHERIHERFHAE
FHRRMDFFBIUNESUEH RS MCE-18 ITHEAT!

NCSPTR
MCE-18= AR+NAR+CHIRAL+SP1R0+S¢+ICE$ <Q!
SHUH
1 AR FERHXFEUNEFAERBRL (0= FFE, 1= F#) .
2. NAR: ERRSHEERNBFEER (0= RfFE, 1= F1E) .
3. CHIRAL: FHHONEFEBR (0= AFE, 1= 7E) .
4. SPIRO: BEREFHFHEIBR (0= RFE, 1= FE) .
5 sp’: sp® ZALERIRTEOLEB] CEBA 0 £ 1) .
6. Cyc: sp* ZMLBIHBRIEFLLG] CEEA 0 £ 1) o
7. Acyc: sp* ZALBOIETRREF LG CEEN 0 = 1)
8. NCSPTR: &I, HEARXNA (sp’+Cyc-Acye) .
9. Q' F— ORI, BTRIEEMBROZLEE.

X MCE-18 f {E# 7047

MEBRR AHERE, 45-78 2—MENIEARSEE

SR RS YE (31 ChemDiv, Enamine) 9434787

< MCE-18 <45: 7> FEMER, FHAMMRK £AH “HER”, R3INER



< MCE-18:45-78: #ifatt 2%, FELAAMLEES (45-63) , SHALEEHE
MU EMNEMRIMNS (63-78) ;

< MCE-18>78: FEFHHELELIBEMMAYAOUNE, RATEERTESEITL
R

T MELME MolAICal ABX(EE, #BV5IA: hitps:/molaical github.io,

f5i4n, 7£ UCSF Chimera A#; A“GCGRNoLigand.pdb”, “ligand.mol2” #1 “lig 2.mol2” X {4
(ANE 28), HAP LA &R/ T2 lig 2.mol2”, £55RFR A MolAlCal 4 {7 5 GCGR JRIRECHE
EBID T

( « UCSF Chimera [l e |

File Select Actions Presets Volume Tools Favorites Help

Y A

B 28. 2RISR

AR RURANEE LTRETENSRETF. XURERESIRE =4S F5
M. XINERTFHASE5EE8ENFTH. R IUH UCSF Chimera MilIZS R F. AEH
NS, A7 H—SERBITEXLERES GCGR AL, BEFRS FH¥E
#1F1 MM/GBSA #4711 E 1R

INETS: BUMAAREILERNS TFESFTEENAE (: #ROFER, ELRTRNA
B%) , AATTIFE“MolAICal-xxx\filterMols\filterMols.smiles” X4 R INAEE K B R
SMILES %], —4 SMILES §—%7, T THE:


https://molaical.github.io/

File Edit 5Search View Encoding Language Settings Tools Macro R

o 5 8 @éﬁ| Ej| |ﬁﬂlﬁ| % %|¢1ﬁ_

=] filterMol=. smile=Ed ]
H Ugser can defined the unwanted smiles stru

1 BrCBr
2 clccl

H rh“MolAlCal-xxx™{# F§ P T &Y MolAICal SEfRRRR A, SMILES FE5{F Y& OpenSMILES
&I https://github.com/opensmiles/OpenSMILES)., A AT ) B MolAICal ¥ mol2 & T0HY

FEEL Y OpenSMILES & (L WA 1HS % MolAlCal £ manual) :

#> molaical.exe -tool mol2tosmi -1 “D:/mol2tosmi/zinc_98180786.mol2”




