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1 1 TrpCage─IFIE ≤CHPI  

≢│ ♃fiⱤ◒ TrpCage ─ FMO -MP2 ─ ─♃כ♦ ⁸ ─ ╩ ™⁸

ⱨꜝ◓ⱷfi♩ ◄Ⱡꜟ◑כ IFIE ┘ CH/ɥ CHPI ╩ ™╕∆⁹ 

β ─ ≢│⁸ ─ ─√╘⁸HF/STO -3G≢ ╩ ⇔╕∆⁹ 

1.1  

BioStation Viewer ╩ ⇔╕∆⁹♦☻◒♩♇ⱪ ─▪▬◖fi╩◒ꜞ♇◒⇔╕∆⁹ 

 

BioStation Viwer ⅜ ⇔╕∆⁹ 
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TrpCage ─ ╩ BioStation Viwer ╖ ╖╕∆⁹TrpCage ─ │♦☻◒♩♇ⱪ ─ ─ⱨ◊

ꜟ♄⌐ ↕╣≡™╕∆⁹ 

ABINIT- MP_HANDSON_20190327\ 01_TrpCage 

∂ⱨ□▬ꜟ │⁸ ⌐ ∆╢ FX-10─ ─ⱨ◊ꜟ♄⌐╙ ™≡№╡╕∆⁹ │ ─

▪◌►fi♩ ≤⌂╡╕∆⁹ 

/home/acourse/abinit 01/ ABINIT- MP_HANDSON_20190327/ 01_TrpCage 

ⱨ□▬ꜟ PDB ⱨ□▬ꜟ ╩ ╖ ╗⌐│⁸FileќOpen File ╩ ∆╢⅛⁸BioStation Viwer

─ ⌐ PDB ⱨ□▬ꜟ╩♪ꜝ♇◓ ♪꜡♇ⱪ⇔╕∆⁹↓─ │♪ꜝ♇◓ ♪꜡♇ⱪ─ ≢─

╖ ⇔╕∆⁹ 

   

TrpCage ─ ⅜ ↕╣╕∆⁹♦ⱨ◊ꜟ♩─ ≢│♃fiⱤ◒ ─ ─╖⅜ ↕╣╕∆⁹

─ Cɖ ╩ꜝ▬fi≢≈⌂™∞  
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ModelќAtomќBall&Stick ≤ ModelќStructure ќSolid Ribbon ╩ ⇔≡ ╩ ⇔╕⇔

╞℮⁹ 

  

TrpCage ⅜ ─╟℮⌐ ↕╣╕∆⁹ 

 

FMO ─ ⱨ□▬ꜟ╩ ∆╢⌐│⁸FileќEdit ABINIT -MP Input File ╩ ⇔╕∆⁹ 
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FileќEdit ABINIT -MP Input File ╩ ∆╢≤⁸ ─►▫fi♪►⅜ ⇔╕∆⁹CNTRL ⁸

FMOCNTRL ⁸SCF⌂≥ ─♃Ⱪ⅜№╡⁸∕╣╠─ ≢ ─Ɽꜝⱷכ♃⅜ ≢⅝╕∆⁹ 

 

 

CNTRL ♃Ⱪ─ Method ≢ ꜠ⱬꜟ╩ ≢⅝╕∆⁹MP2 ⌐⌂∫≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹

⌐⁸Read Geometry File ╩ TrpCage.pdb ≤⇔╕∆⁹Write Geometry File ⌐ TrpCage-FMO -MP2.cpf

≤ ⇔╕∆⁹ 
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⌐⁸FMOCNTRL ♃Ⱪ⌐≡ FMO ─Ɽꜝⱷכ♃╩ ⇔╕∆⁹ ≢│ ⌐ │№╡╕∑

╪⁹ 

 

 

BASIS ♃Ⱪ⌐≡ ─Ɽꜝⱷכ♃╩ ⇔╕∆⁹6-31G*⅛╠ 6-31G ⌐ ⇔≡ↄ∞↕™⁹

│ 6-31G*╩ ™√ ╩ ℮↓≤⅜ ↕╣╕∆⅜⁸ │ 6-31G≢ ⇔╕∆⁹ 
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╕√⁸Analysis ♃Ⱪ⌐≡ PIEDA ╩ΓYESΔ≤∆╢↓≤≢ PIEDA ─ ╙ ╦╣╕∆⁹ 

 

 

Ɽꜝⱷכ♃─ ⅜ ⇔√╠ FileќSave File ╩ ⇔≡ ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

 

↓↓≢│ TrpCage-FMO -MP2.ajf ≤™℮ ≢ ⇔╕∆⁹ 
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PDB ⱨ□▬ꜟ─№╢ⱨ◊ꜟ♄⌐ TrpCage-FMO -MP2.ajf ⅜ ↕╣╕∆⁹ 

 

 

♥◐☻♩◄♦▫♃⌂≥≢ ™≡ ╩ ⇔╕∆⁹ 

 

 

 

─ ≢│⁸ ─ ─√╘⁸HF/STO -3G꜠ⱬꜟ─ ╩ ⇔╕∆⁹ 

╕∏⁸TrpCage-FMO -MP2.ajf ╩◖Ⱨ⁸≡⇔כTrpCage-FMO -HF.ajf ╩ ⇔╕∆⁹♥◐☻♩◄♦▫

♃≢ ⅝⁸&CNTRL Ⱡכⱶꜞ☻♩─ Method=õMP2õ─≤↓╤╩⁸Method=õHFõ⌐ ⇔╕∆⁹

WriteGeom ╙õTrpCage-FMO -HF.a jfõ ⌐⇔≡⅔⅝╕⇔╞℮⁹↕╠⌐⁸&BASIS Ⱡכⱶꜞ☻♩─  õ 

BasisSet='6-31G' ╩õBasisSet=STO-3Gõ⌐ ⇔╕∆⁹ 

↓╣≢⁸HF/STO -3G ─ ⱨ□▬ꜟ⅜≢⅝╕⇔√⁹ 
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1.2 FMO  

⌐ Linux ─ ⌐Ᵽכ◘ ♃כ♦ PDB ⱨ□▬ꜟ≤ AJF ⱨ□▬ꜟ ╩▪♇ⱪ꜡⁸⇔♪כFMO

╩ ⇔╕∆⁹↓↓≢│WinSCP ≤™℮♁ⱨ♩►▼▪╩ ™╕∆⁹ 

 

ꜟ♫Ⱶכ♃ ╩ ⅝⁸▪♇ⱪ꜡כ♪⇔√ ⌐ꜞ♩◒꜠▫♦╢№⅜♃כ♦ ⇔╕∆⁹ 

 

AJF ⱨ□▬ꜟ╩ ⅝⁸Ɽꜝⱷכ♃╩╙℮ ⇔╕∆⁹ 

vi TrpCage- FMO- HF.ajf  

⁸ ↔≤⌐ ∆╢ ⅜ ™Ɽꜝⱷכ♃╩ ⇔╕∆⁹↓╣╠│ ╩ ∆ ⌐╟ↄ ⇔⁸

⌐ ∂≡ ⇔╕∆⁹ 

&CNTRL 

Ν 

Memory=1800 њ 1ⱪ꜡☿☻№√╡─ ⱷ⸗ꜞ  

Ν 

ReadGeom='TrpCage.pdb' њ PDBⱨ□▬ꜟ┼─Ɽ☻ ⌐╟∫≡│ Ɽ☻≢ ⌂⌐כꜝ◄≥™⌂⇔

╢  

WriteGeom='TrpCage- FMO- HF.cpf'  

Ν 

/  

 

&FMOCNTRL 

Ν 

NP=1 њ 1ⱨꜝ◓ⱷfi♩╩ ∆╢─⌐ ∆╢ⱪ꜡☿☻  

Ν 

 

╕√⁸BioStaion Viewer ≤ ABINIT -MP ─Ᵽכ☺ꜛfi⅜ ⌂╢ ⅜כ◙כꜚ⁸╛ ≢ AJF ⱨ

□▬ꜟ╩ ⇔√ ⌐│⁸AJF ⱨ□▬ꜟ─Ⱡכⱶꜞ☻♩─ ╩ ∆╢ python ☻◒ꜞⱪ♩╩

∆╢↓≤⅜ ≢∆⁹  
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∆╢ ABINIT -MP ─Ᵽכ☺ꜛfi ⌐ python ☻◒ꜞⱪ♩⅜ ↕╣≡™╕∆⁹ │ ABINIT -

MP Open1 Rev.15 ╩ ⇔╕∆─≢⁸AJF ⱨ□▬ꜟ─ ╩ ─≤⅔╡ ⇔≡⅛╠ ╩ ∫≡

↕™⁹ 

python3.0 ~/bin/ mkinp_openver1rev15.py < TrpCage- FMO- MP2.ajf > TrpCage- FMO- MP2.ajf2 

⌐╟∫≡│ pjsub ⌂≥─◖ⱴfi♪╩ ⇔≡☺ꜛⱩ╩ ∆╢ ⅜№╡╕∆⁹RIST FX10 ─

│⁸ ─╟℮⌂ pjsub ─☻◒ꜞⱪ♩(rum_smp.sh)╩ ⇔╕∆⁹ 

#!/bin/sh  

 

#-------  pjsub option ------- # 

#PJM - L "node=1"                 # ∆╢ⱡכ♪ (FX10≢│⁸1ⱡכ♪№√╡ 16◖▪)  

#PJM -- mpi "proc=4"               # ∆╢ ⱪ꜡☿☻ ⱪ꜡☿☻ = ◖▪ /☻꜠♇♪  

#PJM - L "elapse=01:00:00"         # ─ (FX10─ ☺ꜛⱩ│ 6 )    

#PJM - j  

 

. /work/system/Env_base      # ─  

export OMP_NUM_THREADS=1    #☻꜠♇♪─ 1ⱪ꜡☿☻№√╡⌐ ∆╢◖▪  

 

#-------  ABINIT- MP option ------- # 

ABINIT_DIR=/home/acourse/abinit 01/ bin /    # ABINIT- MPⱣ▬♫ꜞ─№╢♦▫꜠◒♩ꜞ╩  

                                           ╩ ─▪◌►fi♩ ⌐ ⇔≡ↄ∞↕™ 

 

FILE_NAME=TrpCage- FMO- HF         # ⱨ□▬ꜟ  

 

AJF_NAME=$FILE_NAME.ajf2         # ⱨ□▬ꜟ 

OUT_NAME=$FILE_NAME.log         # ⱨ□▬ꜟ 

 

#-------  Program execution ------- # 

mpiexec - stdin $AJF_NAME - of $OUT_NAME $ABINIT_DIR/abinitmp_smp   # FMO  

─☻◒ꜞⱪ♩│ ⌐ ⅛╣≡™╕∆⁹ │ ─▪◌►fi♩ ≤⌂╡╕∆⁹ 

/home/acourse/abinit 01/ ABINIT- MP_HANDSON_20190327/run_mpi .sh  

─☻◒ꜞⱪ♩╩ pjsub ◖ⱴfi♪≢◘ⱩⱵ♇♩⇔╕∆⁹ 

pjsub -- interact run_mpi .sh  

☺ꜛⱩ─ │ ↔≤⌐ ⌂╡╕∆─≢⁸ ⇔™ ™ │ ─ⱴ♬ꜙ▪ꜟ╩ ∆╢

⅛ ⌐⅔ ™ ╦∑ↄ∞↕™⁹ 

⅜ ∆╢≤ TrpCage-FMO -HF.log≤ TrpCage-FMO -HF.cpf⅜ ↕╣╢─≢↓╣╠─ⱨ□▬

ꜟ╩♄►fi꜡⁹∆╕⇔♪כ 
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1.3 CHPI  

CHPI ╩ ℮⌐│ ToolќCHPI ╩ ⇔╕∆⁹CHPI ⱪ꜡◓ꜝⱶ│ ⁸ ⅜ ↕

╣√CH/ȏ ╩ ∆╢√╘─ⱪ꜡◓ꜝⱶ≢∆⁹ 

 

ToolќCHPI ╩ ∆╢≤ CHPI ─Ɽꜝⱷכ♃ ╩ ℮►▫fi♪►⅜ ⇔╕∆⁹ │

∆╢ ⅜⌂™√╘↓↓≢│♦ⱨ◊ꜟ♩ ─╕╕ Execute CHPI Program Ⱳ♃fi╩◒ꜞ♇◒⇔╕∆⁹

Ɽꜝⱷכ♃─ ⌐≈™≡│ ₈ ─√╘─ ⁸ ⁸ ◘▬◄fi♥▫

ⱨ▫♇◒₉╩↔ ↄ∞↕™⁹ 
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DOSⱪ꜡fiⱪ♩⅜ ⇔⁸CHPI ⱪ꜡◓ꜝⱶ─ ⅜ ↕╣╕∆⁹Please input exit ≤ ↕╣╣

┌ ≢∆⁹exit ◖ⱴfi♪╩ ∆╢⅛⁸►▫fi♪►─×Ⱳ♃fi╩◒ꜞ♇◒⇔≡ DOS ⱪ꜡fiⱪ♩╩

∂╕∆⁹ 

 

 

─╟℮⌐ CH/ɥ ⅜№╢ ⌐ ─ ⅜ ↕╣╕∆⁹ 
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↕╠⌐⁸ ╩ ⇔≡╖╕∆⁹Tool ќ Display H Bonds [all] ╩ ∆╢≤⁸ ─

⌐ ─ ⅜ ↕╣╕∆⁹ 

 

 

 

─ CHPI ╛ │⁸PDB ⅛╠ ─ ╩ ≢ꜟכ♠╢∆

∆⁹ ⌐ ⅜№╢⅛≥℮⅛│⁸IFIE ╩∆╢↓≤≢ ⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

β CHPI ⱪ꜡◓ꜝⱶ╩ ℮ ─  

PDB ⱨ□▬ꜟ─ ⅜ ∫≡™⌂™ ⌐│ CHPI ⱪ꜡◓ꜝⱶ│◄ꜝ⁹∆╕╡⌂≥כ∕─╟℮⌂

⌐│⁸File  ќ Save Renumbered PDB File ╩ ⇔⁸ ─ ∫√ PDB ⱨ□▬ꜟ╩ ⇔

√─∟⁸ ⇔ↄ ⇔√ PDB ⱨ□▬ꜟ╩ ™≡ ⇔≡ↄ∞↕™⁹ 
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1.4 IFIE  

IFIE ╩ ™╕∆⁹╕∏⁸CPF ⱨ□▬ꜟ╩ BioStation Viewer ─ ⌐♪ꜝ♇◓&♪꜡♇ⱪ⇔≡

╖ ╖╕∆⁹ ⌐ ╩ ⇔√ HF/STO -3G─ ─ⱨ□▬ꜟ│⁸♦☻◒♩♇ⱪ─ ─ⱨ◊

ꜟ♄⌐⅔™≡№╡╕∆⁹ 

ABINIT- MP_HANDSON_20190327\ 01_TrpCage\ reference \ TrpCage- FMO- HF.cpf  

MP2/6-31G─ ⌐≈™≡╙⁸ ⱨ□▬ꜟ⅜♦☻◒♩♇ⱪ─ ⱨ◊ꜟ♄⌐ ™≡№╡╕∆⁹ 

ABINIT- MP_HANDSON_20190327\ 01_TrpCage\ reference \ TrpCage- FMO- MP2.cpf  

ModelќAtomќStick⁸ModelќStructure(s) ќOff ≤∆╢↓≤≢ ─ ⌐ ⅜ ≢⅝╕∆⁹ 

 

 

Monitor ќInterfragment Interaction ќ1:1╩ ⇔╕∆⁹↓↓≢ IFIE ⌐│ 1:1⁸N:1⁸N:N ⌂

≥─ ⅜№╡╕∆⅜⁸1:1 │ⱨꜝ◓ⱷfi♩ 1≈ ⱨꜝ◓ⱷfi♩ 1 ≈─ IFIE ╩ ⇔╕∆⁹ ∆

╢ ꜞ●fi♪⌂≥ ⅜ ─ⱨꜝ◓ⱷfi♩⌐ ↕╣≡™╢ │ N:1 ⌂≥╩ ℮↓≤⅜№╡╕∆⁹

♃fiⱤ◒ DNA ─ IFIE ╩ ╢ ⌂≥⌐ N:N ╩ ℮↓≤⅜№╡╕∆⁹ 
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IFIE ─Ɽꜝⱷכ♃ ►▫fi♪►⅜ ⇔╕∆⁹ ≢│FMO -MP2 ╩ ∫√─≢Value

─ⱪꜟ♄►fi│ MP2 ╩ ⇔╕∆⁹Color ─♥◐☻♩Ⱳ♇◒☻≢│ IFIE ╩ ≢fiꜛ◦כ♦ꜝ◓─

∆╢ ─ ≤ ╩ ⇔╕∆⁹↓↓≢│-10⅛╠ 10≤⇔╕∆⁹ 

 

OK Ⱳ♃fi╩◒ꜞ♇◒⇔⁸IFIE ⇔√™ⱨꜝ◓ⱷfi♩╩◒ꜞ♇◒∆╢≤⁸∕─ⱨꜝ◓ⱷfi♩≤─

IFIE ⌐ ≠™≡ ─ⱨꜝ◓ⱷfi♩⅜ ↑↕╣╕∆⁹ │ ⇔≡™╢ⱨꜝ◓ⱷfi♩⁸ │

⇔≡™╢ⱨꜝ◓ⱷfi♩≤ ⌂ ╩⇔≡™╢ⱨꜝ◓ⱷfi♩⁸ │ ⇔≡™╢ⱨꜝ◓ⱷfi

♩≤ ⌂ ╩⇔≡™╢ⱨꜝ◓ⱷfi♩⁸ │∕─ⱨꜝ◓ⱷfi♩≤ ⇔≡™╢√╘ IFIE

╩ ≢⅝⌂™ⱨꜝ◓ⱷfi♩╩ ⇔╕∆⁹ 
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IFIE ─ ╩ ∆╢ ⌐│ Monitor ќInterfragment Interaction ќList ╩ ⇔╕∆⁹ 
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≢│MP2 ꜠ⱬꜟ─ IFIE ╩ ⇔╕∆⁹ 

 

 

Monitor ќInterfragment Interaction ќList ╩ ∆╢≤ ⇔≡™╢ⱨꜝ◓ⱷfi♩≤∕─ ─ⱨ

ꜝ◓ⱷfi♩ ─ IFIE ⅜ kcal/mol ≢ ↕╣╕∆⁹ 
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PIEDA ─ ╩ ∆╢ ⌐│⁸Electrostatic (ES )⁸PIEDA  EX EX , PIEDA CT+mix 

(CT )⁸, MP2 Correlation (DI) DI ╩∕╣∙╣ ∆╢↓≤≢⁸ כꜝ◌─ ╛◄Ⱡꜟ

╩♩☻ꜞכ◑ ╢↓≤⅜≢⅝╕∆⁹ 
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2 2 ◄☻♩꜡◕fi ꜞ●fi♪ ─IFIE  

≢│◄☻♩꜡◕fi EST ≤∕─ꜞ●fi♪ ◄☻♩꜡◕fi; EST ─ FMO -MP2

╩ ™⁸IFIE ╩ ™╕∆⁹↓↓≢ │ 50 ⌐⸗♦ꜟ ⇔√ ╩ ™╕∆⁹ 

β ─ ≢│⁸ ─ ─√╘⁸HF/STO -3G≢ ╩ ⇔╕∆⁹ 

2.1  

2≢│ 1≢ ⇔√ AJF ⱨ□▬ꜟ╩ ⇔≡ ╩♃כ♦ ⇔╕∆⁹╕∏⁸ 1≢

⇔√ AJF ⱨ□▬ꜟ╩ ≢◖Ⱨ⁹∆╕⇔כ 

cp TrpCage- FMO- HF.ajf 2 ER_50res- FMO- HF.ajf 2 

ER_50res-FMO -HF.ajf ╩ ⇔╕∆⁹ 

vi ER_50res- FMO- HF.ajf 2 

CNTRL Ⱡכⱶꜞ☻♩─ ReadGeom◐כ꞉כ♪≤WriteGeom ╩♪כ꞉כ◐ ⇔╕∆⁹ 

&CNTRL 

Ν 

ReadGeom='ER_50res.pdb'  

WriteGeom='ER_50res- FMO- HF.cpf'  

Ν 

/  

≢ ─♃כ♦ │ ≢∆⁹ 

2.2 FMO  

FMO ─ │ 1─ ≤ ∂≢∆⁹RIST ─ FX10 ≢ ∆ ⌐│⁸sh☻◒ꜞⱪ♩╩

⇔≡ ajf ⱨ□▬ꜟ ╩ ⇔√ ≢ ╩ ⇔╕∆⁹ 

pjsub -- interact run_mpi .sh  

⅜ ∆╢≤ER_50res-FMO -HF.log≤ER_50res-FMO -HF.cpf⅜ ↕╣╢─≢↓╣╠─ⱨ□

▬ꜟ╩♄►fi꜡⁹∆╕⇔♪כ 
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2.3 IFIE  

CPFⱨ□▬ꜟ╩ BioStation Viewer ─ ⌐♪ꜝ♇◓&♪꜡♇ⱪ⇔≡ ╖ ╖╕∆⁹↓↓≢│⁸

─ⱨ◊ꜟ♄⌐ ™≡№╢ ⌐ ╩ ∫≡⅔™√ MP2 ╩ ™╕∆⁹ 

ABINIT- MP_HANDSON_20190327\ 02_ER\ reference \ ER_50res- FMO- MP2.cpf  

 

ꜞ●fi♪╩◒ꜞ♇◒⇔⁸Monitor ќInterfragment Interaction ќ1:1╩ ⇔╕∆⁹Value ─ⱪꜟ♄►

fi│MP2 ╩ ⇔⁸Color ─♥◐☻♩Ⱳ♇◒☻≢│-10⅛╠ 10≤⇔╕∆⁹ 
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S    

 

♃fiⱤ◒ ─ ⅜ꜞ●fi♪≤─ IFIE ⌐ ≠™≡ ↑↕╣╕∆⁹ 

 

 

 
































