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1. 5815

FFRiEEER NG F CHARMM 17 EHMOSEH0U4RYEE (Fia CGENFF #257)
BEKm TR ECE L. BMEERIHTIES (Force Field Toolkit, FFTK) [1],
RSB NEET Batits A L8 B S8EXR5H. MolAlCal &£/ T —EFH
RFFBUHAT MATCH &% [2], aIBmit&REEDS CHARMM /NS FHIMISEHTL
4.

MATCH g9t 0% (BEF MIT IFENIE) ETERSHIT BRGEEER, BoFRthhg
mE, HEENERFHESSRET BERZ 10 MUER, LUBRREZELETUER.
EIE STE XY 8 SMILES"FRIBEH TR AR ERILES, SLMBMURFEESD
Be. ERoEEfEHEEMIEE (Bond Charge Increment, BCl) FINAGEARBIR
EES, MRS HNBEEE T EENIMETo B =884 K.

1Z75 52T R RPN — AMAISIE, FBEIISRY R2 EIAE) 0.94-1.0 (FEthLexRd
iRZE79 0.0013-0.024 e) , AFMLEEFTTNAY R? = 0.99, EHII_ERSHEBME
NRIESM, FOUESE 7 HolSEMfEmtt. 1z iFEERTREEEITEE. I
B0 BSiNER, LIREEZEIE, <iFEE PDB. MOL, SDF #1 MOL2 £A
HISHRNIET. CREBIREINESE MRS CHARMM M9, LB AHIERIE T
TR, A, NTHEEESHEENNR (FIM™i&EBeeit&aEr~Kn Foh
hEE) |, ENESFERDBIES (FFTK) 8 FFParam [3] #7881, &8
EFNFITENSLREIERTE T HF RIS MEEE,


https://molaical.github.io/
https://molaical.gitlab.io/

2. 3%

2.1 ER{FER

1. MolAlCal: https://molaical.github.io 8 https://molaical.gitlab.io

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

2.2 53
FrE W ERZFESEe] M T HBHE T E :

https://gitee.com/molaical/tutorials/tree/master/032-gencharmmff

3. IREP R

3.1 &R FaI CHARMM 3R3MIS TS

FHNIHI 032-gencharmmff, E{TLATARS:

1) BRI PRRTFR2 2RI, MREFEER, BRENERLRFEEEN,
MMSE CHARMM 3Rz EHIE, BERL T

#> molaical.exe -call run -c sfile -i u_atom_name.py ligand.pdb ligand.pdb

¢ FSHEBND FXHEE,
¢ FNSHERBRFRINE—EBREREND FXXHE, YIMREFAE.

2) SRR FERL CHRAMM 13i7:

#> molaical.exe -call charmm -i ligand.pdb

EATRHEIHAISUE A . str RIS, EFESEADFHI CHARMM S
), BEERITHEEE .pdo R0 .psf XM, LUHIT NAMD 2Fz1% (MD) &,


https://molaical.github.io/
https://molaical.gitlab.io/
https://www.cgl.ucsf.edu/chimera
https://gitee.com/molaical/tutorials/tree/master/032-gencharmmff

EIR: NRARARBLEDBERING (BR . rtf) NSEH (B

2% .prm) , TAHAEGFA .str FROB—U, FIRIISEL -div, FHEOTHIUET
g

#> molaical.exe -call charmm -i ligand.mol2 -div

ZE. HADFBELLT 1igand. pdb, ULLMNZFTHNA S FETLUIRAE PDB 3 MOL2 #5T,

FANAR:
NRIETT:

# {0 FHHIR 25 2 ME—HI5

#> molaical.exe -call run -c sfile -i u_atom_name.py final 1lig 138.mol2
final lig 138.mol2

# LA MIS I

#> molaical.exe -call charmm -i final 1lig 138.mol2

¥ final_lig_138.mol2 EIEEMEORAMMERIR, MIMEEHRE NHITEERE
&AM, Bllt, RERFEREUEAENR, XASHEE A ESEEMEE
b SEESRM, MTATREHILA &R

Could not determine a suitable solution for bond types for UNL1! be wary
The Following Bonds Could Not be Charged!
Name Type Name Type Bond Type

C CG2R51 C CG311 1
C CG2D1 N NG311 1
C CG2D1 N NG311 1

Could not Finish Charging of Molecule! at E:/test/log/MolAICal-
win64//mtools/matchvx/MATCH/1ib/MATCHer.pm line 174.

=

Allowed Prontation Not defined for C1 for C in <©> at E:/test/log/MolAICal-
win6é4//mtools/matchvx/PerlChemistry/lib/Molecule.pm line 515.

BRAZE:
FAFal{#RA UCSF Chimera XIBN> FHTREER/IMY, REBEEFAER
138.pdb Y PDB 314 (40TE 1 Fix) , BEMFNE(T LAGS:

#> molaical.exe -call charmm -i 138.pdb

RIRTAEERILEEIRR,



2). Minimize

1). Load molecule 1.
L aasAAaAsssAAiesseseeessEessessemessismEtAssRsEEERSARSER [Tools_FFaverites Help < Minimize Struct..  — '{ Add Hydrogens f..  —
- X = UCfF Chimera ifinal_lig_144.mol2 (20) final_lig_144.mol2 (#0)
e e = H . General Controks 4
naterials\032-gencharr ¥ File | Select Actions Presets Add hydrogens to:
i Viewing Controls L4
dh 2 ‘ Controkol ST , v h | Iation fi I oth:
m Fetch by D... 2 e Steepest descent steps:[100 1 Consider each modelin isolation from al othery
=" 4 Structure Comparison * | Method
nalig_145.mo2 Restore Session... Seman » Steepest descent step size (A):]0.02 B e
ffinal_lig_87.mol2 Save Session Controks Surface/Binding Analysis * _ EAED R BT & ak ider H-bonds (sl
"‘33”3'":’3 Save Session As... ControbS} [StuctureEdtng | - - Conjugate gradient step size (R):[0.02 3o consider H-bonds (sower)
igand.p et ——
i Save Image... A 7, 0 G Update intenvak[10 Protonation states for: histidine —
- MD/Ensemble Analyss »  Add Charge N .
| » Iz Higher-Order Structure * Dock Prep ed gtoms: | none I Residue-name-based
| ::;Z::c;n-e Volume Data »  PDB2PQR " Memorize options chosen in subsequent d (HIS/HID/HIE/HIP = unspecified/detta/epsi
Rota .
4, | Publsh... aem“ : A‘;ju;E:orsinns @ Use previously memorized options, fany | ¢ Speciied indiidualy...
lovement
I™ Keep dislog up after Open P e—— — 5 ey 3 © Netther memorze nor use memorized opti " Unspecified (determined by method)
-ﬂlﬂl Quit Controkq N N ModelRefine Loops ™ [ Kesp dakg "“"'W""""‘“ Help
Ty Additional Tools Movement Mouse Mode 1 Close | Hebp .
m Winimze Structure ' _I 3 Save PDB
Addtons L e
= \ ] x = UCSF Chimera :
) Assig or Minimize (m] > | = Specify Net Charges - [m] X iTutorials_materials\032-gent l Select Actions Presets To:
- [I[138.pdb L
final_lig_144.mol2 (#0) | Residue| Net Charge J‘mnq_pﬂn - Open.. Controko
Add charges to: UNLT 40 —s ‘ 5 =r I" Fetch by ID...
Please specﬁfv thernet charges for the above residues ¥ Restore Session...
Standard residues: AMBER ff1458 — so that their atomic partial charges can be computed. e Save Session Controls
Charge method:  AM1-BCC ¢ Gasteiger 3 fold SevEIsesiOAS JCOicS
Other residues: ¢ AM1-BCC (¢ Gasteiger £ New folder...
Charges are computed using ANTECHAMBER. :
I~ nonstandard residues Publications using ANTECHAMBER charges should cite: [ Save PDB... 2.
Add labels showing charges to atoms in: ,_ Smm resdues | Wang, I Wang, W, Koliman, P.A_, and Case, D_A (2006) Save Mol2...
Automatic alm:n type and bond type p i hanical cale 4. Export Scene...
Helb | | Journal of Molecular Graphics and Mod i 25 247-260. 7. . | Publsh...
™ Keep dizlog up after Sawi
| OK || Cancel | Help -_Ii Close Session
Save | Close | Hel
F I- _Ipl 3 Quit Controlq
Ll Addthacoa..

& 1. pFeeERIt

3.2 (EZ#t% CPU FHiT4ERLN3FHI CHARMM R MISESE

HNSUESE 032-gencharmmff/parallel, 1IZ{TLAT S :

# HEFTIRTY M5 FHANR 75 2 I —HIS R

#> molaical.exe -call run -c parallel -nc 3 -n "*.pdb" -i molaical.exe -
call run -c sfile -i u_atom _name.py marg marg

# HEFTIRTL FERHH IS

#> molaical.exe -call run -c parallel -nc 3 -n "*.pdb" -i molaical.exe -
call charmm -i marg

28

¢ -call: SHMEPRERFEMORE. run RnERINDRER, INRERIMNEHHEREFER.

¢ -i: HINFERNGSSH., BINPEFNMEMSITESEH, B -1 SHWRREEE, m
MolAlCal FNEBFRBEIRRRF (Bl40 -p &) ®RALTF -1 ZAT,

¢ -n: IEERIXEF (A3 *.pdb) BFHIEEERPERESIZKBEFINGS,;, XEXHEE
BRI SHRY marg ST, MMSCEISARIMEF TR, FIATECHINST SMART,

& -nc <arg>: VAR CPU &,

¢ -c: HHEA parallel, BLFHTEIERINDGE 1T,



BTz

BATEERIER (BERETER) PERMEES pd FHENDS TS, AT
XL HZFE—BIRGSTHN narg AT (BERGS—IMHE, BiEfEHI
B marg) ; REFEAZA CPU L (AFIFA -nc 3 18EM 3 Mxlb) #THHTT
g, EFHHN, BRIUENRY BiZhE, U TANETEMIMNGSITER.
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