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Prediction structures (cyan) and PDB structures (green) were represented as a
cartoon expression in case of the IGB=1, gbsa=0. Four TRP residues in 1LE3 and
TYR and TRP residues in 1L2Y were represented as a stick expression.  *** 16
Prediction structures (cyan) and PDB structures (green) were represented as a
cartoon expression in case of the IGB=1, gbsa=1. Four TRP residues in 1LE3 and
TYR and TRP residues in 1L.2Y were represented as a stick expression.  *** 18
Prediction structures (cyan) and PDB structures (green) were represented as a
cartoon expression in case of the IGB=2, gbsa=0. Four TRP residues in 1LE3 and
TYR and TRP residues in 1L2Y were represented as a stick expression.  **+ 20
Prediction structures (cyan) and PDB structures (green) were represented as a
cartoon expression in case of the IGB=2, gbsa=1. Four TRP residues in 1.LE3 and
TYR and TRP residues in 1L2Y were represented as a stick expression.  *++ 22
Prediction structures (cyan) and PDB structures (green) were represented as a
cartoon expression in case of the IGB=5, gbsa=0. Four TRP residues in 1LE3 and
TYR and TRP residues in 11.2Y were represented as a stick expression. -+ 24
Prediction structures (cyan) and PDB structures (green) were represented as a

cartoon expression in case of the IGB=5, gbsa=1. Four TRP residues in 1LE3 and

TYR and TRP residues in 1L.2Y were represented as a sfick expression. =+ 26
Comparison between QM and MM energies of the all dipeptide models. { IGB=1
(gbsa=0,1) ). e 48
Comparison between QM and MM energies of the all dipeptide models. ( IGB=2
(gbsa=0,1) ). v s 49
Comparison between QM and MM energies of the all dipeptide models. ( IGB=5
(gbsa=0,1) ). - 50

Conformational stabilities of ACE-ALA-NME dipeptide model in the presence of
explicit water molecules. e 51
Comparison between the QM and MM energies of all dipeptide models using the

original developed foece field. -+ 85
About 1LE3 protein. (a) The potential energy plot for all simulation structures (80-
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ps + 30-ns) in 375K. (b) The RMSD(C ) plot between PDB structure and
prediction structure for all simulation structures. (c) The principal component
analysis for all simulation structures. The start point is [-89.704, 23.147], and the
end point is [114.997, 27.753]. | -+ 59-60
About 1L2Y protein. (a) The potential energy plot for all simulation structures (80-
ps + 30-ns) in 375K. (b) The RMSD(C o) plot between PDB structure and
prediction structure for all simulation structures. (c) The principal component
analysis for all simulation structures. The start point is [5.104, 60.290], and the end
point is [110.083, 21.398]. ©* 61-62
About 1VII protein. (a) The potential energy plot for all simulation structures (80-
ps + 30-ns) in 375K. (b) The RMSD(C « ) plot between PDB structure and
prediction structure for all simulation structures. (c) The principal component
analysis for all simulation structures. The start point is [-347.833, 22.757], and the
end point is [38.370, 170.579]. ** 63-64
About 1PGB protein. (a) The potential energy plot for all simulation structures (80-
ps + 30-ns) in 375K. (b) The RMSD(C :) plot between PDB structure and
prediction structure for all simulation structures. (¢) The principal component
analysis for all simulation structures. The start point is [-509.793, -52.367], and the
end pointis [331.422, -209.840]. >+ 65-66
Prediction structures (cyan) and PDB structures (grecen) were represented as a
cartoon expression in case of the IGB=5, gbsa=1 by using the original force field.
<70
(2) 4 TRP residues can not be formed m-m interactions. (b) TRP forms the
hydrophobic interaction with PRO17 instead of PRO12. (c) PHEI8 makes m-x
interaction with PHE11, but cannot interact with PHE7. (d) The helix region of
PDB structure and prediction structure is conformed to be highly accurate. =+ 71
Sequences (black) and secondary strucrues (blue) of 1CE4 and INIZ are expressed
by the one-letter code. These two structures have only one different amino acid

(represented by black box emphasis). -~ 85
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(3) ELfEAE/3T A —% ff03 force field DT I /BEm v T+ A— 3 VEE
BT ENFEICLDT I /B 74 A—1 3 VEEHEOLE
£THOMD ¥ 2 b—3 3 X CPU : Intel® Xeon™ 1.70GHz 2CPU, OS :

Red Hat Linux 2.4.18 ®a vV z2—% ECftbhic, MDY Izl —3a v
IX AMBERS Y7 b7y r—0 sander £V 2 — AN TETS
iz, Z D AMBERS8 Y 7 k7 =7 {d Intel® Fortran Compiler for IA-32 Version
81y, v rEntk, £hal /A /OB, Intel® Math Kernel
Library Version 7.2 B L7, MD ¥ 2 L—3¥ a3 X OIEFHLEEICIX
MPICH Version 1.2.6 248 L7=,

ALA. ARG, ASN, ASP, CYS, GLN, GLU, GLY. HID (6 fic/KE
25O /- HIS). ILE. LEU, LYS. MET. PHE, PRO, SER, THR, TRP,
TYR. VAL @ 20 FHDO T I/ EEICOW T, N RN ACE (acetyl )
%, C REANZ NME (N-methyl %) %#546 L., ACE-XXX-NME (XXX iZ
EBEOT I /8 VXTF RETAVEER L, 2T DE T Vi AMBERS
Tl T ARy r—T0 Leap EY 2 — v EHERA L, sequence =¥ FIZ X
Y {ERE & 7z, 10000 step O T 3 )VF —H/MEEHE O, DT=1-fs ® time step
BV, 20-ps T300K = THIE L., 300K DREFHED 6ns DMD I =
V—va VRN, HYIab—YayFh A5 A5k (1)
DBEERMUTHD, L»T 20 EHEOT I /BRI LTER 6 7=
DMD Va2l —al®a2ETLE

6-ns DV =2 b—3 3 O/ 1-ps TOHEEES. &5 6000 EOMHIES
Bz, T BOEEIZX L, phi-psi fi%ZFHERD, (phi: psi) = (-110~
-30:-90~40), (-180~-110, 160 ~ 180:-180 ~-150, 110 ~ 180), (-110~-50:
40~110), (40 ~90:-140 ~-30), (-110~-40: 110 ~ 180, -180 ~ -150) , (-180
~-110:-20~50), (30~80:10~80) I L7cfEZ ThTh aR, C5,
C7eq. C7ax, 8. B2. aL @74 A —3ralr b7, Boltzmann
SEORE YV FNTROAL T4 A= 3 VOFELNPD, Cleq 227
A= g IRTREE I T A= a DT RAX—EERDT,



ACE-ALA-NME ET/WZOWTDH, EREIIKGFERESETZET NV
DayT 4 A—va CVREWMTEIT>7, AMBERS @ leap EV=—/b
BEV, FURZHEORME X, y. z FAIZ WAOBRIOKRGFERESE
Tro ZUNRNIEEKRSFORTEOEREZRIT DD, ZF o7 HEKS
FORIC 1.0ADOZEMEIEST, &5 630 AOKSFERES L, EE
B EERAEIZ W T, CUT=8.0A, F—U— FEAv, JRFHEIERE 8.0
AU LR FHIOHEEERFA LA TS Cut Of IZE5 MD X2 lb—
arEFEITLE, BB, 20O MD ¥ alb—¥a VTENERELET
TiThiv, EEEEET LV OHRE L FHRIZ LT, 10000 step DT RK/LF
—HiMEEHE D%, DT=1fs @ time step #FEV>, 20-ps T 300K F THIE
L. 300K DREZHRD 6ns O MD I ab—a U &2iTo7, FiRER
WZoWT, ntb=1"", ntp=0""* DF— U — FEFEN—EEEOL L MD 3
2 b= U ETok, RIC, ntb=2"" ntp=1"¥ OF—TU— FEEN, —
FEESIDLE MD I ab—va 7ok, ZOMDF—T— Fizon
T RTTF 74NV MEZER L, 6ns DY I a2 lb—3 3 OB 1-ps §°
OWEEE R, aFF 6000 EOMEEREL, I b OEICR L, Ea
EFNERBROFEEFE-Tary 74 A—aEaw 8L, £,
Boltzmann DXL D ENEFND T T 4 A —3 3 VOTEERD S, Cleq
AT ARA—VaIRTBEEI T A A= a DA —EERKD
7

LVRBEDERWa T+ A—a VREMMITEZITY BAIT. BFLE
AREEE S REMMT 21T oo, F VNV EREDXER _RIEED o -
helix #&E & B -sheet FEEHR L TWB aR a7+ A—at C5 o
YITFAA—valIlERA L TEHMEFEHEEZETLE, 2 TORF LR
1% CPU : Intel 1.6GHz 2CPU, 1A-64, Itanium2, OS : Red Hat Linux 2.4.29
arVa—F ETThhi, BEFLFEEHE I Gaussian03 Y7 by 7 Ry
TR RWTETENT,

aRILTF A= gL LT, (phi: psi) = (-60 : -40) DFEEHEES
FObOEMHMEEL L, C5a0 74 A~ a& LT, (phi: psi) = (-
180 : -180) DEHME LR > OEMHEEL Lz, PROIZHOWTORE
HAPREL OB oeEER LTWB®D, aR 220 T4 A—2a T (-
61:-35), C5 T4 A—3 T (-65:150) OHEAREEEHEH L1z, B9
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B EFHREOHESRGIEILUTOBY THhd, HETNVOHERBELFE
2% HFE 2, EERIT 6316 % Az, KOBEHRELEY A
%78, SCRF {0 IEFPCM %M L, Solvent=Water ¥ — 7 — R& A
L. &F® Cavity 38221213 UAHF 2 2HEH Lz, IRWT, R#Efksh
7o izt LT, B3LYP/cc-pVTZ T Single Point Energy RIHE Z{TVVART
VA VEFAX—OFFHEEIT o, TDL &, SCF FHEIZOWTIRINK
S bEE L < T 47T SCE=Tight ¥—7— R& R\, KOBEED
BEIRERELHEORLFA L OEZAVWE, 25 LTRDZaR-RT
VNIRRT —E C5-RTF UV INTRINF—DEEZ LD MD /I 2
L—iarDarZxA—ayREEL R UL,

(4) BIEEEFH BT A —F DR

(3) TRz, BFLZENT I /B 7+ A~V a EEMHEZ MD
Valb—arAERTAILICT RS, BEESE B AS7A—F
DEFEETo-, i, BEOREERAES MD ¥YIalb—Y 3 Vilkb
REREBEEXRZ1HD, FLOWER T A—FEER L,

(3) OERFEHBECHERALEVD LAY Y, Y7 bUxTT,
ACE-XXX-NME EF /L &E -7, (3) OBFEFHEETRLEILHERE
S THEESBE(L 21T o 1o, Bk S o#Eicx LT, B3LYPlee-pVTZ
THERT Uy IV EE{To, 2D & &, SCF #FEIZ2WTIX (3)
ERBRIT, WREEEZREbREL < 757912 SCR=Tight ¥—7Y— FZ MW
oo KOBHEHREIT (3) R UK HERBIEHEORLALLDZH
7o

I LCHELNEBERT Vv h b, RESP EYIRHEWET X /B
ICERNE Y YT hinl, TOR, 2-stage-fitting IEZEH L7, 1st-stage
TiXaR IV 74 A—avk CSarxrA—alD 22027 x
A= rERAEOETEMIHY Toi, OB, ACE. NME ©
Blocking group IZ&EHDOERI 0 12725 K H 1%, L7z, 2nd-stage TiI{L
FHCRASETHAIRTFICRLEMZH VRS L5 ICHEELEL, O,
Blocking group & ERFiE Ist-stage DEMERFTHLICEELEL, T
5 LTET I/ BOKOBRESREE M LAERE S, KIZ, 2TOT
I BT B UNTF REF LD ACE & NME AR UERZREDOL DI
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#4F L. ACE, NME OB £187z, %12, Piotr Cieplak % & [k L]
ZEWV, N RIE, C RIBOT I VB OWTHAROBEMEIRE Mk LB
fir 2 157,

IO LTHRER SN/ NRNTA—F2HEST, (3) DLExLF
T ACE-XXX-NME EF /D MD ¥ 2 b—¥ar&fTof, (3) &[H
U<, MD YIalb—a VORI ET I/ BDa 743 A—ay
ZEMERD, BFLENT I /B2 7 A—Ta VEEEE KR LK,

(5) BRREFRAGZ AT A—F W2 R0 ET RS TH

(1) &FRU ILE3, 1L2Y, 1VII, 1IPGB @ 4 DD X > X7 B BITF
NI BN EEETRET o, ERLEYY Y, Y7 TR (1)
LRICTH S, (1) EEULL, IEBETFRIZAVW ORI 2 TOIHHE
EIXEHREETHY . AMBERS /T ARy r—V0 Leap TV a—
NEEo TR S, 100 step D R)VF—FR/MEFHE D#, 80-ps T 5K
26 375K EFCHR L, ZD%3T5K T30ns DMD =2 lb—a %
Tolz, BE. FUX0EOHVBAHRIIHA—F—CTCRB IR BETHBH-
D, IEDICHVBEAY I 2 b— 3 U 21TH BB T, 0B WIRE G MD
V3ialb—=¥alEfTof, lps T EICHER S, A5 30000 fEO TR
BEZHF, Z05%, MD simulation PIZEIT B RT I o L LE—H
RLEWENDL, 5 DOFHEERREH Lz, 205 50T s E
HMZWRT 5581k, COEMIZBW TR LIHEED» HEN TV AHEE
PEAHLTAMES LTRALE, 550 FRIBENEERAETRL
ORI 5 oD TFHIREED PR L MG b EEN R & B
TG L UTEA L, FIEED b 0T RIRSE DN B4, 30000
BOFRRE T 2 ERSFETOFRERN SR D I,

(6) B-sheet B3 BFMAB T A — & OISHEMETAH
PDB code 1B03M%, 1J4MP 1LEOM 1 EIM! 1LE3. INIZUDGaH &
DD 6 DD B -sheet Wiz w LT, BAESBRNT A—F TH B ff03 force
field & AR TR LIFRAE T A—F D 2 DOFFT A—F 54
WMDY I alb—va 2R T L, 2TOMD Y I 2 b—Y 3 ViECPU:
Intel® Xeon™ 1.70GHz 2CPU, OS : Red Hat Linux 7.3.2 D22 ' a—& ¢
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fThofe, MD YRab—va AZERLEY 7 box7id (1) £REL
Th D,

1BO3 [I7&FEE 18, 1J4M 37 EEL 14, 1LEO 137%5$ 13, ILE1 i37&k
13, ILE3 3B EE 17, INIZ 3EEE 16 THD, ZD 6 5DF 37
HiZ, PDB IZBREEIN TV AHEEDFT TLUTD 8 2O&M 22 TH- L
LD THD, OProtein THHZ &, (DNA ® RNA RV A N AEDHET
72 V,) OFEED 30 BELTTHRZE, @1 BATHDZZ L, @F
Ry BREE DAL B -sheet HE1E 30% LA L 100%LLF &b b, ®F
X7 BERETERRKAS helix #1E 0% & 725 H D, © B -sheet HEEIL 1 ALLE 2
EUT L5650, QEEEBER FOMOEESEE3, BT PDB
WZEREESNTHDEHD, @CYSIZEBVANT 4 REEREEERVH D,

Z 2T, INIZ {¥"YNKRKRIHIGPGRAFY TTKNIIG" D#EF| & FF2o72% N 3K
fllo YNKR & C KD KNIIG OFFENRE, £2 T, INIZ D&, NFKIZ
ACE, C RIZ NME Z {1l L7z, ¥72. NMR TOHRIFEZMHH3"pH = 57, “onic
strength = I0OMM” Cho7=Z &M b, HISHEEIZ L e e fLIZKFTEN DNV
HEYE (HIP) & L. A A 8RBT LT saltcon=0.01"% 372 a2 & {EH
L7,

FT XN EOEHEO, VAEZETOT I JBIZH LT (&, %) =(-60,
-40 ) & L7 b D% all_helix #E"OMHEL L, PDBEEDEEDO LD
Z Native & OB E L Lz, COFHEEF VL, MD I 2L
—a rEETLE, ME & HIZ 500-step @ minimize %, 5-ps T 100K 2>
5 300K £FTCHEAE L, D% 300K T 5ps DMD I alb—a &7
W, 1-ps T ER. A S oO#EEEL, ILEl OBE DI, Native
REEIZH LT 5ps O MD &2 = L—3 3 »Tid, NMR BIEREEORIED
REELINMEE SN Eh o7/, 50ps O MD ¥ = b—3¥a &t
Kt 5 > OBEE R,

ZOLITLTELNEEL2D 5 DOREEICR LT MMPBSA(GBSA)GT
B 1T o7, MMPBSA(GBSAETEIZAWE-<wL iE MD S a2l —i3
VNCHWEDLDERLTH B, GBSA SHREIEIMD I alb—al LFL
HESMHTEITSNSE, £/, MD I 2l — g VIZAWEEFE Option
{3, IGB=5, ntt=3, gamma_In=1.0, cut=200.0, rgbmax=200.0, nrespa=2, gbsa=1
ThV., BV IXdefault fEZHH L7, PBSA HEICHWEZFESEIX (2)
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DEELFLBDERWE, : :
RIZIZ, &2 DOFHED Native EDRT /:/«\v/lx:l:a”x/vﬂF—J: all_helix
BEORT Y VTR —DEE LV, ff03 force filed D& & DRT
vv»:ﬁ»%w%&mmé &C, ﬁﬁﬁ%ﬂ7% &whﬁﬁQM
. Za‘:ﬁo 710 |
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R

(1) BEFFESIB /T A —# 03 force ficld # JH\N= & 3 7 AR E T8

IGB=1 (gbsa=0), IGB=1 (gbsa=1), IGB=2 (gbsa=0), IGB=2 (gbsa=1), IGB=5
(gbsa=0), IGB=5 (gbsa=1) @ 6 DDEM G/ FZ — ¢, 1LE3, 1L2Y, 1VII,
IPGB D 4 DD Z R 7 BIZHDOWTCSLEHEE TR 21T - 7o,

IGB=1 (gbsa=0) DBEFOTFHIHEEL PDB #iE%., F#H CaEFIZoWVT
RHEMEMINNS 2D I CERDDEHE Figl lZRT,

1LE3 {ZD\C, PDB ##i& & FRIE O FESH C o JEF D RMSD 11 6374A
THoTz, PDB #HETIZ 4 o0 TRP DI DOBEEE N RZEIZW S Z & T,
A BEAEMZ & V., B-sheet #i&EEREENL LTS, —F FHIESE T,
450 TRP IHDEEENRZBEIZW R LX<, 200 helix #E TR
L7z, F7=. PDB & Cld 7ASP, 8ALA, 9THR. 10LYS T turn #&E% &
AH, THHEETIE wum HERTFRITE TR o, FETRICIIES
WZHB U7e, 1L2Y 122V T, PDB i & TRIEZED EH C o JEF D RMSD
1% 1.567A T o7z, PDB ¥EE Tid 1 2O helix ¥, 1 -2 3.chelix #iE,
1 20 strand EEEHE L T3, THIEEE T, 2 20 helix #EE 1
@ strand FWENTER Sz, 3-ohelix HBEZFHTHZ LI TE ot~
BN, 2EMICRESETWABERTFRICTE L, i, 1L2Y OWREERIC
EE/2 PRO IS L B/KABEEHZ TS TYR, TRP D 2 2D7T X/
FERISIZ DWW T, I E HIFIE—F L Tz, VI IZDOWT, PDB #
& & FRIEEDTEH CaF D RMSD 1E 5.574ATh -7, PDB #&i&E TiX
3 A D helix FEZHHE L TND, T, NFRRHHHEZ T 1 4B O helix
& & 2 A B O helix #3513 7PHE, 11PHE, 18PHE @ 3 DO flIS{REED
EAr-nflBEAEHIC L VRBENLTENLEIN TV D, FRIIEE TIE. 4 AD helix
EENBER S iz, 7PHE, 11PHE. 18PHE @ 3 D OISHREEDIEDn-n
ME/ERBERENRpo o ® 1 4B & 2B O helix #3E O HEEHS PDB
BEIZHARD EREL RoTn i, 2FMNREETL TN 52, FHlid5E
IR L TW e o7, 1IPGB 129V T, PDB #HiiE & FRIREE O T
CaJETF® RMSD i 11.520A TH -7, PDBHEE TIL 1 KD helix & L 4
D@ 8 -sheet EZ R L T3, —HFFTHIEETIX., 4 AD helix &%
R L. B-sheet &% 1 Db FRITE 2o 7=,

15



1LE3 1.2Y

1vil

Fig. 1 : Prediction structures (cyan) and PDB structures (green) were represented as
a cartoon expression in case of the IGB=1, gbsa=0. Four TRP residues in 1LE3 and

TYR and TRP residues in 1L.2Y were represented as a stick expression.
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IGB=1 (gbsa=1) DEFOTHINEE L PDB #iE%x ., TH CaRFIZONT
Bb M AN E L 2B K 9 icERbH DR E % Fig. 2 (277

1LE3 {25\ TC. PDB #is & FHIHE D X84 C o JEF D RMSD 1% 5.604 A
T oTe, IGB=1 (gbsa=0) DHF & FHRIZ, FHIMEEIL 2 D helix #HEZ
Rk Ui, £72. 4 S0 TRP S OBHE X EIZIW Sa-ndf B XA
e hrote, SBIC. wm HEER L HREERICOWVWTHTFRIZKERL
7. 1L2Y IZoV\T, PDB #ts & TRIRHE DO FH C o JFF D RMSD §33.299
AT o7z, IGB=1 (gbsa=0) DBF & [FAHEIZ, THHEEL 2 D helix FhE
L 1 oM strand HEE R LT, 3-ohelix EEEZ THIT D2 LT TE 20
=7, TYR, TRP @ 2 2DO7 I /B OmME X PDB [OIWRE 2R L
TeMEEEEE LTS E VBTV 272, 1VIIIZ-DWT, PDB #i&EL
FREEEOEH Ca T RMSD 13 5.085AThH -7z, THRIHEEIL 4 KD
helix ¥ % F4mk L7z, 7PHE. 11PHE. 18PHE @ 3 ->DISHERAEE DIE D n-n
HEERIIER S ho72zH, 1 AR & 24 H O helix #1E D iREED PDB
BEITHRD L REL BTV, $72, CREEMD 3 AR O helix #iE%
L BREGEET, helix #EIE 2 AlbP T LE o7, SEMeETE
TWBR, FHITER2IERI LT\ -7z, 1PGB 122\ T, PDB ##
¥ L FHHEEO T CoEF® RMSD i3 1084 A TH -7z, THRIEEIL 4
A D helix BEEF TR LTz, B-sheet EEII—2bFRITE M7
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1LE3

Fig. 2 : Prediction structures (cyan) and PDB structures (green) were represented as
a cartoon expression in case of the IGB=1, gbsa=1. Four TRP residues in 1LE3 and

TYR and TRP residues in 1L2Y were represented as a stick expression.
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IGB=2 (gbsa=0) DEFOFHIHE®E L PDB WiEZ. EH CaBFIZ2O2WNT
B IEEFEM/NE L 2B K Y IcERDpER%E Fig. 3 IZ7 7,

1LE3 2OV T, PDB Hifs & TR D X4 C o JRF® RMSD 1 6.823A
T o 72, IGB=1 (gbsa=0, 1) ® 2 DOIFA &[RRI, FRIKEEIL 2 OO helix
BERIRE L=, £/, 4 S0 TRP HSEOBHEN ZHIZW St BAE
Aidsmbiiedol, S6IC, tum HiEE & B NEFERITOVTHFHI
HeB LTz, 1L2Y 129\ T, PDB #iE & FHIBEDEH Ca i+ RMSD
Ix 6.030ATH o7, FHIEEIE helix HOEZ AR T, £ strand BRI
YEIZ I TWE, TYR, TRP D E & PDB #ixE & 1K & < T T/, IGB=1
(gbsa=0, 1) D2 >DE|A LRy, TEITIIRE KM LIz, IVILIZD
T, PDB #5dE & FHIEE DT ColFFD RMSD i 9.79ATh o7,
FHIREEIL PDB #E L R U 3 AD helix &= HK L7z, LaL. 7PHE,
11PHE, 18PHE @ 3 S OHISEBREE DOE S a-nl AT S b 27,
T RHEXERYIZIZ PDB REEIEVEIE R TRITE A, SREEERIZIEE
LT FRNCHRE L7, 1PGB {22\ T, PDB &L THMEZEDOEH Call
F o RMSD 1 10.586 A Td - 1z, FRIFEEIL 6 A D helix #EZ TR L7,
helix #XE 2 R T A & FIR TIXIE L < helix #ED THIT & 7225, B -sheet
BEE2TRT 2 &K T3P & 72 5 KD helix MEBTZ S L7z, B -sheet
WBEX—DO b TR TERDPST
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Fig. 3 : Prediction structures (cyan) and PDB structures (green) were represented as
a cartoon expression in case of the IGB=2, gbsa=0 Four TRP residues in 1LE3 and

TYR and TRP residues in 1L.2Y were represented as a stick expression.



IGB=2 (gbsa=1) MEFDTFHIMEE L PDB %R, EH CalRFIZoNT
ELIEEEEMIA/NS < 2B L3 ICERSDE % Fg 4127577,

1LE3 {Z-oWC. PDB #i & FHRIHE D 38 C o AT D RMSD 13 6.232A
Chot, THRIEEEIT 1 AD helix EEZA LIz, Z® helix #3&EX turn
R TRT BNEER TR SN, £, 4 20 TRP AIEHORMEED
HEICE Sea EERIZS bR oT, TNETOHRE LRI, B-
sheet HEXEITFRIS Nz o T, 1L2Y 1ZOWT, PDB &L FRIBEDE
85 C o JEFD RMSD X 3478A ThoTr, FHIFHEIX 1 AD helix #EZ T
R L7o, 3-chelix W% FHIT A Z L3 T& AP0, TYR IZXT S TRP
DE % T PDB HEICEVEER o7z, TRNCIZRPRRII LTV D, 1VII
IZoUNT, PDB Hids & TR E O EH Ca AT O RMSD i1 6.701ATH -
oo THIKEEIX 2 AD helix & &AL L. PDB fEEIZISWT N Rimh>
B¥E T 2 AB O helix #5&E%TRT 5 & KT helix FED THIZKR
L7, ¥7-. 7PHE. 11PHE, 18PHE @ 3 -D> DB IEDIE D -t BLAE
FBIERE Sh o7, 1PGB 2O\ T, PDB L THMEEOEH Co
¥ @ RMSD i 11.632A Th o7z, THIHEREIL 3 KD helix #EZ R L
. TRETORE L FHEIC, B-sheet #EII—2 b FRITE 20T,
FHlCERE KB LE,
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1LE3

Fig. 4 : Prediction structures (cyan) and PDB structures (green) were represented
as a cartoon expression in case of the IGB=2, gbsa=1 Four TRP residues in 1LE3

and TYR and TRP residues in 1L.2Y were represented as a stick expression.
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IGB=5 (gbsa=0) DEFDOTFHHEFEL PDB #iE%, EH CoJAFIZONT
B EREERI AN S < 2B L S icERHDLEEE Fig. 5ITRY,

ILE3 Iz-5\\C. PDB Hils & FHll#EE D E8 C o JAF O RMSD (X 80194
Thot, THEEEITHEED 1 A helix #EEZFME L, ZAET
L EEEIC. 40 TRP I OBHENS R EICE So-nfl E/ERIZA DT,
B -shect #1E b TRl X g o7, 1L2Y IZOW T, PDB g & TRIED
S8 C o JETF 0 RMSD % 2.960A Th > 7o, FHIHEIL 4ILE~9ASP T 1 &
O helix #EE 2 TR LTz, 3-ohelix #ER FRTH Z LiIZTE 2h o7 TYR
w44 % TRP MEIX (X PDB #ELIRE Biolk, &L LTETH
lZ T LT B AMAIBE O I oW TIHERE S RIL T d, 1IVID I
~U\T. PDB M & FHIEEDEH CoJHF D RMSD X 5983ATH o7z,
FEKEYE 1L PDB #TE L A U 3 A0 helix #EFHH LIz, LirL, CKRi
BID 3 A B O helix HEFHH T2 LEFRT, TR helix HEDPHM S
NN E 7 helix HETEE BVETHEENTHIS W, ThETERKRC
7PHE. 11PHE. 18PHE @ 3 2 OIEERMEEDIEdn-nAEERITER S
#edsotr, 1PGB (2o C. PDB #ik & THIHEEDEH Ca KT D RMSD
i1 13.648A Th o7, FHHEEIE 3 AD helix HEEBR LI, INET
DB b FAEIC B -sheet HEEIL 1 DL TRITE P, FRICEKRE KL
12



Fig. 5 : Prediction structures (cyan) and PDB structures (green) were represented as
a cartoon expression in case of the IGB=5, gbsa=0 Four TRP residues in 1LE3 and

TYR and TRP residues in 1L2Y were represented as a stick expression.



IGB=5 (gbsa=1) DO T HIMETE L PDB HEEZR ., EHE Cal{FIIOWNT
BHEEMEMAS/NEL 25 L) icERbHbE % Fg. 6 {277,

1LE3 {22V ., PDB #& & FRIREE DO EH C o AT O RMSD 11 7.812A
Chotr, FHHEEL IGB=5 (gbsa=0) D & ZF DL 9 RLLEHIE 1 KD
helix HEXE #TERL L7z, TN ETERERIC, 400 TRP JISHDOBREEN KA
W3 Sr-ndH EAERIZ A B 3, B-sheet HE L TFRIESNZP o7, 1L2Y
12\ C, PDB #%& & FHIBEEDEMH CoJET-O RMSD 11 3.133ATH -
oo FHIREIE 1 A helix HEEZ TR L7223 3-ohelix EEZ FRITH Z &
X TERPoT, THEHEEIT PDB i LTV S5, TYR, TRP ORIEH
M2 < BLTVW Yy, 1VILIZ2oW T, PDB #iE & THIEEDESH CalR
T RMSD 13 6463 A Th o1z, FHRIREEIL 4 A D helix #EZ R LT
Bb CRBMO 3 4B D helix fiEE KT 2 &R T, —&B helix &
PIELTFTLEV, 2 AD helix EICHNTLE -7, THETERERIC
7PHE. 11PHE. 18PHE @ 3 D OSHER#EED(ESn-nfl AT SR
72z, 1PGB 22T, PDB #i & FRIREEDFEH Ca R+ RMSD
i3 14.507A Th o1, FHEEEIX 4 KD helix HEZFH L, ZHET
DPA L BRI B -sheet #EIE 1 DL FHITET, FANCIIKRESEKKL
7o

25



1LE3

1VII 1PGB

Fig. 6 : Prediction structures (cyan) and PDB structures (green) were represented as
a cartoon expression in case of the IGB=5, gbsa=1 Four TRP residues in 1LE3 and

TYR and TRP residues in 1L2Y were represented as a stick expression.



(2) FHEEE L Native HEDORT ¥ ¥ VT R NAF—LHHEE

TR & Native fEEORTF Vo y VRV — BT, BT~
oo LT R —E IS, PDB G EENTAENTMD T2
— g v EfForr, MD VI a2 b—3i g r#EO#EE%R Native #EE L, T
HIEE & O Bz v,

Table 112 IGB=1 (gbsa=0, 1) DD ¥ /37 EIZKiT5 1. PDB & &
Native HXED 8 CoJEFD RMSD, 2. (1) TR®7= PDB #iE & THI
HEDES CaJEF D RMSD, 3.GB IEIZ L BRT I ¥ VT RV F—2E,
4. PBIEIZEARTF V¥ VZRNAF—EERT,

1LE3 {23517 % PDB-Native ® RMSD(C )i gbsa=0 T 1.722A | gbsa=1 T
0828ATh o7, Wb PDB HEZ L<FFEL MD ¥ ab—va
MET XN, 1L2Y 2331 % PDB-Native @ RMSD(C « )i gbsa=0 T 3.241
A, gbsa=1 T2675ATH -1z, Wi#H & b IT 3-ohelix HEETIHIZ IV T MD
X2 b—a B helix BELBR-oTLES TV, ZO7HHER
K& 72 RMSD Th - 722, OO T PDB #ELE KREFELTWVWE,
1VII 12313 % PDB-Native @ RMSD(C )i gbsa=0 T 16.466A . gbsa=1 T
11.432ACThot, MEEL BT 5ps DMD I =L —3i 3 T PDB
BEENRE L, LiER-T, 2% PDB HERROWELERADI L
IXTEARVOT, RF Vv VTR AF—LBOEIISHEE L, 1PGB
(2351} % PDB-Native ™ RMSD(C o )& gbsa=0 T 0.908A, gbsa=1 T 1.464A
Thot-, MHL HIZ PDB #EZ L<BAFEL MD ¥ Iab—i g Vi
fT&N 7, IGB=1 TiX ILE3, 1L2Y. IPGB ®# . /37 B T PDB #i&E% &
SHEIELTMD V2 a2 b—3a URETENE,

1ILE3 IZBITH GB-RF vy L)X —7% (AEGB FHI#:E — AEGB
Native) 1% gbsa=0 D4 6.12 keal/mol T Native IIEDHREETH -1,
gbsa=1 DPE-4.61 keal/mol TFHEEDHFNRE TH o7, 1L2Y 128
% GB-RF v ¥ LT RILE—3EL gbsa=0 DA -8.84 keal/mol TTFHiAFE
EDOFNEETH T, gbsa=l DFA-7.99 keal/mol TTEIHEED L NELE
THot, VI IZBITE GB-RF v v b= FAXF—EESEEL LT,
gbsa=0 MIBA-70.88 kcal/mol CTHANEEDHFNEETH -7z, ghsa=1 D
£-49.82 keal/mol TFRIMED T NEE THh o7z, IPGBIZIIT D GB-HN7
VU x NI R FE—FET ghsa=0 DA -3.08 keal/mol TTFHRIMBEDHTNE
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EToHh o7, gbsa=1 DHEA 1.89 keal/mol T Native & D REE T - 7=,
LVRBEOBVWZRNX—FHEEEITT 5 BN T, Native 58 & TR
BED 2 DOREIZR LT, PB #HE2AWVTRT Vv LT R E—DFT
24T -7, ILE3 BT D PB-RT v ¥ /TR —3% (AEPR T
# — AEPB Native) 13 gbsa=0 D& 0.32 keal/mol T Native #1750 NEE
THol, GBHETIL 6.12 keal/mol 3 - F- T D o L —322723 PB %
AW RIBE A LEL fo oz, gbsa=1 DA 1.45 keal/mol T Native
DHENRETH -7, GB ETRTFAEDFREETH D, PB IETH
Native IENRE L2 o7, 1L2Y 1283 PB-RF L ¥ v /b L F—3%
i gbsa=0 DIFH-11.23 kealimol TFHENEED HF RNEEThH o7, GB L
D b TFRREED 2.39 keal/mol ZEAL L7, gbsa=1 DA -12.74 keal/mol T
THHEOLTBEE ThH o7/, GB LV b FHIHEEN 479 keal/mol &
L7, IVII IZ8173 PB-RTF V& v MR F—3E 3B E/E LT,
gbsa=0 D4E-3631 keal/mol TFHMED T BNEETH -7, gbsa=1 D
£-15.46 keal/mol TTFRREEDHENEETH o7, 1PGB IZHIT 5 PB-HEF
VX TR — T gbsa=0 DA 42.63 keal/mol T Native HEXED A
RETH -7, GB I TIL-3.08 keal/mol TFENEENLZE T o725, PB
BT K& < Native HEENRE TH o /=, gbsa=1 DA 52.38 keal/mol
T Native HED LT BELETH 7, GB IETIE 1.89 keal/mol LHMEDs - 7=
FIEDRT >3 % LT FVF—E13 PB Tl < BV,



Table 1
Energy and RMSD(C ) comparisons between the PDB structure and the prediction
structure in case of IGB=1 (gbsa=0, 1)

IGB=1
GBSA=0
RMSD (A) | RMSD (A) A EGB (kcal/mol) A EPB (kcal/mol)
PDB-Native | PDB-Prediction | A EPrediction- A ENative A EPrediction- A ENative
1LE3 1.722 6.374 6.12 0.32
1L.2Y 3.241 1.567 -8.84 -11.23
1VLL 16.466 5.574 (-70.88) (-36.31)
1PGB 0.908 11.520 -3.08 42.63
GBSA=1
RMSD (A) | RMSD (A) A EGB (kcal/mol) A EPB (kcal/mol)
PDB-Native | PDB-Prediction | A EPrediction- A ENative A EPrediction- A ENative
1LE3 0.828 5.604 -4.61 1.45
1L.2Y 2.675 3.299 -7.99 -12.74
1VLL 11.432 5.085 (-49.82) (-15.46)
1PGB 1.464 10.894 1.89 52.38
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Table 2 IZ IGB=2 (gbsa=0, 1) DDA F 7 HIZEiT5 1. PDB &L
Native HiE D F48# CaiF® RMSD, 2. (1) TXK®/z PDB #i&E & Tl
DT HE CaHFORMSD, 3.GBIEIL L ART V¥ VR INF—E,
4. PBIRIZEBRT VU ¥ VRN FK—EETT,

1LE3 {23347 % PDB-Native @ RMSD(C o )iZ gbsa=0 T 0.848 A, gbsa=1 T
0.963AThot, VWt PDB HEZ L<REL MD ¥Iab—ig
METENT, 1L2Y 28T 5 PDB-Native ® RMSD(C a )i gbsa=0 T 3.721
A gbsa=1 T 2619ATh o7z, WM& L HIZ RMSD(C o )iZ/hS W3, helix
BENRESITIEETTLE-T, £, 3.achelix HELHEHK I TR
o7, ZIREENREEZERETE RS, Ik PDB #iEH
SEOWEL LTHRVEI ZLIXTERWEHE L, Lo T, A7V Ty
NI FINFE—ROMIZBE@EE Lz, 1VI 128} % PDB-Native @
RMSD(C o )iZ gbsa=0 T 16.350 A , gbsa=1 T 16.948 A T& - 7=, IGB=1 (gbsa=0,
1) OLELFEFIC.HEE BT 5ps DMD ¥/ 2 L—3 3 > CPDB
WENRE L, LER-T, Zh% PDB iEHRkOMELEZDZ L
XTERWEHBL, BTy o3 F—HBROEIZISZELE L,
1PGB {281} % PDB-Native ® RMSD(C ¢ )i gbsa=0 T 2.408A, gbsa=1 T
098BATHof, ML HIZ PDB HEFZ LHFEFL MD Izl —a
YINELTENT, 1GB=2 TIX ILE3 & 1PGB ¥ > /37 E T PDB #& % &
SBRFELTMD T alb—3a UBNEFENTE,

ILE3 28I} D GB-RT V¥ ¥ VTR —E|T gbsa=0 DPE 4.96
kcal/mol T Native MED T HEETH o7z, gbsa=l DFA 11.43 keal/mol
T Native EOHFNEETH o7, 11L.2Y IZBIFT D GB-RF ¥y Lk
NE—ERFBEE L LT, gbsa=0 DFA 21.45 keal/mol T Native tEED ST
PRETH -7, gbsa=l DEH-5.63 keal/mol TTHHEED HFNEETH -
7o WILIZEITD GB-RT U v VT FNF—EFBEEL LT, gbsa=0
DYE-48.56 keal/mol TTHEED HFBRETH o7z, gbsa=1 DEFA-36.81
kcal/mol TTFHIEEDHFNEE CTH o7, IPGB 2T D GB-RT v /L
TRIVFE—ZET gbsa=0 DA 11.33 keal/mol T Native HED FNELETH
27z, ghsa=1 DIFE 42.94 kcal/mol T Native HiED HFNEFE Th -7, M
FLHREL Native BEREETH -7, BT gbsa=1 D L ¥ |2 Native 1
EORZEUNKRE ML, BEETHS 1L2Y & 1V 2B L2 TOH

30



& Native HEED T NEE & 12 o7z,

ILE3 12835 PB-EF v VT RAF—EL gbsa=0 OFE 824
kecal/mol G GB IEDF & [FHEIZ Native HEDHFNEE TH >7-, Native £
B OLZEMEIL OB IE & thD & | 3.28 keal/mol #8/1l L7z, gbsa=1 DIFE 6.52
keal/mol © GB DB & [FEIZ Native HED T BEETH o7, Native
EOZR MY GB I & 3B & 4.91 keal/mol i L7z, 1L2Y (28iJ % PB-
RF v VERNF—ETBEMEE LT, gbsa=0 DHFH 16.63 keal/mol
© Native B D H NEE T o1, gbsa=1 DEFA-7.72 keal/mol TF HIHE
DHRBEETH T, VI KBTS PB-ART V¥ VIR NF—ERIEE
& LT, gbsa=0 DFA-6.40 keal/mol TFRFEDHTBRETH 27,
gbsa=1 DHHE-9.66 keal/mol TFHMEE D HPNEE THh o7, 1PGB IZdt)
% PB-TF L ¥ MBI AXF—FE|T gbsa=0 DA 31.89 keal/mol T Native
BEDHFNEE TH o, GB BOBE LRk, K& Native HEPE
ETHh T, ghsa=l DEA 59.09 keal/mol T Native FEDITBLKIE TH -
7=, GB BBV T H Native EERIERICKE K BETH 7225, PBIEIC
BOWTHREICRESEELE, BEETHD 1L2Y, 1V ZBRETO
B4 C Native EDOFTNETE L o7,
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Table 2
Energy and RMSD(C &) comparisons between the PDB structure and the prediction
structure in case of IGB=2 (gbsa=0, 1)

1GB=2
GBSA=0
RMSD (A) | RMSD (A) A EGB (keal/mol) A EPB (kcal/mol)
PDB-Native | PDB-Prediction | A EPrediction- A ENative A EPrediction- A ENative
1LE3 0.848 6.823 ‘ 4.96 8.24
1L2Y 3.721 6.030 (21.45) (16.63)
1VLL 16.350 9.799 (-48.56) (-6.40)
1PGB 2.408 10.586 11.33 31.89
GBSA=1
RMSD (A) | RMSD (A) A EGB (kcal/mol) A EPB (kcal/mol)
PDB-Native | PDB-Prediction | A EPrediction- A ENative A EPrediction- A ENative
1LE3 0.963 6.232 11.43 6.52
1L.2Y 2.619 3.478 (-5.63) (-7.72)
1VLL 16.948 6.701 (-36.81) (-9.66)
1PGB 0.983 11.632 42.94 59.09
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Table 3 1= IGB=5 (gbsa=0, 1) DEEDF 7 > /{7 EZHiT5 1. PDBIEEL
Native RO £ Ca LT D RMSD, 2. (1) TXRD7- PDB #iE L FHI
K& D8 C o JEF® RMSD, 3.GB IEIC L D HRT ¥ ¥ VT RIVX—2E,
4. PBIEIZEARF VY VERNAF—ELTRT,

1LE3 2317 3 PDB-Native @ RMSD(C « )i gbsa=0 T 0.704 A, gbsa=1 T
0.611ATH oz, WThh PDB #d&EE L<ARFEL MD ¥YIalb—va s
NEIT &Rz, 1L2Y I2381F 5 PDB-Native ® RMSD(C )i ghsa=0 T 0.700
A, gbsa=1 TOT13ATH o7z, B & HIZ PDB HER & < fRfF L TV
3.ichelix HEEIZOWTH L < PDB #EFHRFL TV, 1VI IZBIT D
PDB-Native @ RMSD(C a )X gbsa=0 T 1.584A | gbsa=1 T 1.600A TH > 7,
i# L 412 PDB HEY L <IBRFEL T\, 7., 7PHE. 11PHE, 18PHE
D 3 SOREBHEEDOE S EEM b LRFEN TV, 1PGB ITH
i} % PDB-Native ® RMSD(C a )i gbsa=0 T 0.908A, gbsa=1 T 1.464ATH
7, T & 12 PDB #E R L < RTFE L CW iz, 1GB=5 (gbsa=0, 1) T,
ETOHF Y R_RIBIZOWT PDB #HEZ LKHRHFLTMD ¥I=2b—¥=
UIREIT I

1LE3 128175 GB-BF ¥ LV R/ILXE—ET gbsa=0 DA 13.56
keal/mol T Native #3&ED HNEETH o7, gbsa=l DHFE-1.14 keal/mol T
FHREE DS NEE Th o, 1L2Y IZ8ITH GB-R7 ¥y /LT /F
— 3213 gbsa=0 DA 2.25 keal/mol T Native HIED H K E TH 27, gbsa=1
DA -23.53 keal/mol CTHHEEDHFNEE TH o, 1VI 25 GB-
BT 2 VT FAF—ET gbsa=0 DIFEA 1.36 keal/mol T Native HED
HREETH o, gbsa=l DA -3238 keal/mol TTHIEED L PLIE T
Ho7e, 1IPGB CBIT B GB-EF v v LT FAX—ET gbsa=0 DL
94.27 keal/mol T Native #EDHTBEE TH o, gbsa=l DFEH 56.84
kcal/mol C Native HE¥E D FNEE Th o7, MiE & bR E < Native HED
FETH T, &TDHF 37 BITOWT gbsa=0 ThE Native #ED T
ZETH o, ghsa=l THE HEERDOEZV IPGB LIS TTHIBEED S
TETH-T,

ILE3 12381753 PB-RF v ¥ VT RN X —FET ghsa=0 DHE-2.62
keal/mol TFHEEED T NEE Th o7, GB T Native HEDHTPK
ETH oM, PB IECHEICFHBEOFNEETH T, ghsa=l D%
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£-0.22 keal/mol T GB {EDRF & FI#RICTFHIED HFNRE TH -7, 1L2Y
WZEBIT A PB-RT v ¥ LT RV F—ZE L gbsa=0 DA 3.94 keal/mol C GB
EDEHE & RFRIC Native HEDHFNRE ThHofe, gbsa=1 DIFAE-18.43
keal/mol T GB {EDH/E L RRICTFRIED T BELETH 72, VI IZB
T3 PB-IRT ¥ ¥ ¥ W RAF —21T gbsa=0 DIFE 0.49 kcal/mol T GB ¥
DBFA & R Native FEED FNEZE TH o, gbsa=1 DIFH-23.62
kcal/mol T GB {EDBE L ARIC TFHIMEDO I BEE TH -7, IPCB IZB
T3 PB-R7 > ¥ ¥ VT RNAF —ZL gbsa=0 DIFA 71.17 kcal/mol T GB
HEOGE L RRIC Native #EDHTRRETH o7, gbsa=l DIFE 56.66
kcal/mol "C Native f&EDENELE ThH o7, 1LE3 2R L2TOF 7 'H
(22T gbsa=0 TIX Native ¥EDHFNEE L o7z, gbsa=1 TidFREE
Db RE IPGB AN DETOZ o R TTFRBED T NREEL 1o
Too FETo, gbsa=l D& &L GB & PB IEDORT V¥ LT RV —ED
EBR LSBTV,
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Table 3

Energy and RMSD(C «) comparisons between the PDB structure and the prediction

structure in case of IGB=5 (gbsa=0, 1)

IGB=5
GBSA=0
RMSD (A) | RMSD (A) A'EGB (kcal/mol) A EPB (kcal/mol)
PDB-Native PDB-Prediction | A EPrediction- A ENative A EPrediction- A ENative
1LE3 0.704 8.019 13.56 -2.62
1L2Y 0.700 2.960 2.25 3.94
1VLL 1.584 5.903 1.36 0.49
1PGB 0.982 13.648 94.27 71.17
GBSA=1
RMSD (&) | RMSD (A) A EGB (kcal/mol) A EPB (kcal/mot)
PDB-Native | PDB-Prediction | A EPrediction- A ENative A EPrediction- A ENative
1LE3 0.611 7.812 -1.14 -0.22
1L.2Y 0.713 3.133 -23.53 -18.43
1VLL 1.600 6.463 -32.38 -23.62
1PGB 0.867 14.507 56.84 56.66
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(3) BEfESE /%5 A—4# ffO3 force field D7 I VB T4 A —3 9 VIRE
PEERFIEFEMFEICLDZT I /B2y 74 A=Y g VREEO R
BEE/ 1B /3T A —& ff03 force field D7 I /W0y T4+ A —a VEE

PEIZ DWW TRZE L7z, IGB=1 (gbsa=0) DEfDETOT I/ BDOKF2 L7
A— 3 OREM % Table 4 127”73, ALA, ARG, GLY. MET, PHE, PRO,
DEDOTI/BETRBaLy T A—arPELEEL -7, ASN, ASP,
CYS. HID, ILE, LEU, LYS, SER, THR, TRP, TYR ® 11 DT X / B
TaRIVIFRA—Va UBREVREL R >, GLN, GLU, VAL @ 3 f#
DTI/BTCSarrxi—arBEbREE o, C5 274 A
— ¥ 8 UREENICAR]Z PRO ZRWESTOT I /BIZONWT, C5 =2
YT FA—VarbaR AT A—a VIPTIZER LSS, ALA,
ARG, GLN, GLU, GLY, ILE, PHE, VAL ® 8 D7 I /BT C5 22
TAA—=alDENEECTH-oTz, FOMD1IEADT I JEETIZIaR =
YITFA=Ya VY DAEPRETH oI,

IGB=1 (gbsa=1) DFFDETDT I /BOE I T3 A — 3 L ORENE
% Table 512779, ALA, ASN, ASP, CYS. ILE, LEU, LYS, PHE. SER.
THR, TRP, TYR @ 12 DT I /B TaR IV T+ A —a UNELE
E&2o7z, ARG, GLY, MET, PROD4EDOT I JBETR I T4 A —
VarBPibREL Lo, GLN, GLU, HID, VAL ® 4 @O 7 2 /BT
C5 aTFxA—varPRUEEELR>T, PRO R\ TDOT I )
BIZOWT, C5 a7 A—ardaRav7rA—a VR
L7z84& . ALA, ASN, ASP, CYS, GLY. ILE. LEU, LYS. MET. PHE.
THR. SER. TRP, TYRD 4 HOT I /@ TaR IV T+ A— 5Dk
WEETH>T, TOMD 5 BHOT I/ BETIECS 2 THA— a0
TREETH- Tz,

IGB=1 0K k% AV -4, gbsa=0, gbsa=l DWHKIZHNT, aR =
SITAA—V ARG EEERDT IV BIELEFELE,

IGB=2 (gbsa=0) DEFDETDT I /BDRI L T4 A— 3 L DEEM
% Table 6 |Z77F, ALA. ASN, ASP, CYS, GLN, HID. ILE. LEU. LYS.
MET. SER, THR, TRP, TYR @ 14 HD7 I /B TaR 2> 74 A —3
3 UPROREL R -7, ARG, GLY, PHE, PRO ® 4 HOT7 I BT B
BT FA =T a VPR EEL o, GLU, VAL ® 2 HOT7 I )BT

36



C5 av 7+ A—alPRbRELRoT, PRO ZERWzE2TDOT I/
BRI OWT, C5avTxA—avbkaRar74A—a A IETIICHER
L7354 . ALA. ARG, ASN, ASP, CYS, GLN, HID, ILE, LEU, LYS,
MET. SER. THR., TRP, TYR ® 15 DT I /@B TaR 2T A=V
3V DIFREETH T, TOMD 4 HOT I JETIX C5 274 A—
VavDEREETH T,

IGB=2 (gbsa=1) DEEDOETOT I/ BOKEAL/ T+ A —V 3 VY OREHE
% Table 7 \Z7~" ¥, ALA, ASN, ASP, CYS, GLN, HID, ILE. LEU, LYS,
MET. PHE. SER, THR, TRP D U {HOT I /B TaR a7+ A =1
VB LBREL o, ARG, GLU, GLY, PRO, TYR D 5EDT I / #
TRAV T A A=V aVPEROREEEL R >T2, VAL IZIfT C5 a7 x4
— 2 a UBRRLEETHoT, PRO ZBRWZE2TOT I JBIZOWVWT, C5
QT A A—varkaRar7xA—a CETICER LSS, ALA,
ARG, ASN. ASP. CYS. GLN, GLU, HID, ILE, LEU, LYS, MET, PHE,
SER, THR, TRP D 16 HDT I /BT aR A T+ A— 3 VDI NPEE
Thol, ZOMD 3 MOT I /BT C5S 2 TAA—Ta ryDHBRE
ETHoT,

IGB=2 O HEZRAVV-H4E . gbsa=0, gbsa=1 DEFEIZIBWVT, aR =
VI A= alBNELEELRBT IV ERRLESFELL,

IGB=5 (gbsa=0) DEEDRTDT I JBDE2 L T4 A— 3 LV DEEN
% Table 8 IZ7/7¥, ALA. ASP. CYS, HID, ILE, LEU, LYS. MET. PHE,
SER. THR. TRP, TYR ® 13D T X /B TaR I 7+ A—a VP
LEE LR o7, ARG, ASN, GLU, GLY, PRO® SEOT7 I /8T =
VIFA—a BNV EEL R, GLN, VALD2fHD7 I JBRTC5
AL T4 A= g VRROEEL T, PRO ZRWEETOT I JBIZ
DNWTC, C5aVTxrA—vartaRar74A—YayIEFICERLE
4. ALA., ARG, ASN, ASP, CYS, GLY, HID, ILE, LEU, LYS, MET.
PHE. SER, THR, TRP, TYR D 16 @7 I /B TaR I 7+ A— 3
VOERBEETH T, FOMD 3 EOT7TI/BETILCS a7+ A—v
a v DEBRRETH T,

IGB=5 (gbsa=1) DEEDETDT I /) BOEI T4+ A — a V DEEN
% Table 9 {Z7;7%, ALA, ASN, ASP, CYS, HID, ILE. LYS. MET. SER.
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THR. TRP, TYR @ 12 D7 I /B TaR 27 A=V a VPR bE
L of, ARG, GLY. LEU, PHE, PRO ® 5HO7 I /BT a7
F A= a VrBELEEE R, GLN, GLU, VAL D3 EO7 I /BT
C5 a7 A—arBREVEEE Lo, PRO ZRRWEZETOT I/
BRIZOWT, C53ar T4 A—YavéaRay74+A—a EdIcER
L7384 . ALA. ASN, ASP, CYS, HID, ILE, LEU, LYS, MET, SER,
THR. TRP, TYR @ 13 fADT I /B TaR a7+ A—a Y DEPE
ETholk, FOMD 6 DT I /EETIE C5 a7+ A—a Ol
BETH-T, '

IGB=5 OFEx AW-IE4E. ghsa=0, gbsa=1 OMFEICEBNT, aR =
VIF A= arBROEEERDIT I BRRLEFELR,
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Table 4
Conformaticnal stabilities of all amino acids in case of IGB=1 (gbsa=0)

ALA ARG ASN

C7eq = §.000000 (7eq = ©.000000 C7eq = ©.000000

5 = -1,713602 - s = -1.160085 s = -1.218142
aR = ~1.614826 aR = -0.910372 aR = -1.525324
B = -1.816121 B = -1.554038 B = -1,487849
C7ax = 2.774533 C7ax = 3.215497 (7ax = 3.058271

B2 = 0.023155 B2 = 0.435313 B2 = 0.266944

al = 2.774533 al = 3.215497 al = 3.058271

ASP CYs GLN

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

s = -1,516537 5 = -1,182871 s = -2.752889
@R = -2.008663 aR = -2.385930 aR = -1.744823
B = -1,463298 B = -1.449614 B = -1.988183
C7ax = 2.763067 C7ax = 2.589629 C7ax = 2.184091

B2 = -0,284525 B2 = -0.544711 B2z = -0.567287
al = 2.763067 al = 2.58962%9 al = 2.184091

GLU GLY HID

C7eq = 0.000000 C7eq = 0.00000¢ C7eq = 0.000000

5 = -1.804383 5 = -1,193631 s = -1,761482
aR = -1.064322 aR = -0.808197 aR = -2.039865
8 = -1,707797 B = -1.486534 B = -1.324140
C7ax = 2.897255 C7ax = ~0.574369 C7ax = 2.695736

82 = 0.347652 B2 = 0.478332 82 = -0.819946
al = 2.897255 al = -0.072498 al = 2.695736

ILE LEU LYS

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

5 = -3.358615 cs = -9.660390 c5 = -9.489441
aR = -2.718716 aR = -1.584672 R = -2.256005
B = ~2.534779 B8 = -1.534903 B = -1.415138
C7ax = 1.529135 C7ax = 3.1082452 C7ax = 2.739454

B2 = -1,052700 B2 = @.595757 B2 = -0.322334
al = 1.529135 al = 3.102452 al = 2.739454

MET PHE PRO

C7eq = 0.000200 C7eq = 0.000000 C7eq = 0.000000

s = -1,4Q7845 5 = -1,719853 5 = 2.479384

aR = ~1.720304 aR = -1,554471 @R = -1.692344
B = -1.761776 B = -1.913767 B = -2.575552
C7ax = 2.8390¢46 (7ax = 2.751378 C7ax = 2.479384

B2 = -@,240023 B2 = 0.000000 B2 = 2.479384

al = 2.839046 al = 2.751378 aL = 2.479384

SER THR TRP

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.00000¢

() = -1,274581 C5 = -2.223649 5 = -1.459736
aR = -2.654167 aR = -2.530461 aR = -2.878749
B = -1,087391 B = -2.050582 B = -1.771297
C7ax = 2.399777 C7ax = 2.199184 C7ax = 2.119577

B2z = -0.815720 B2 = -0.763649 B2 = -1.369306
@l = 2.399777 al = 2.199184 al = 2.119577

TYR VAL

C7eq = 0.000000 C7eq = ©.000000

s = -1,355849 5 = -2.088319

aR = -2.754390 aR = -1,195975

B = -1.718502 B = -1,710974

C7ax = 2.242300 C7ax = 2.739454

B2 = -1,156111 B2 = ©.206646

al = 2.242300 al = 2,739454
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Table 5
Conformational stabilities of all amino acids in case of IGB=1 (gbsa=1)

ALA ARG ASN '

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

(o] = -1.606811 cs = ~1,145650 5 = -1.137087
aR = -1,790811 aR = -1.092865 R = -1.762193
B = -1.654952 B = -1.560548 B = -1,369159
C7ax = 2.802266 C7ax = 3.184918 C7ax = 1.096484

Bz = -0.122092 Bz = 0.482736 B2 = -0.170518
al = 2.802266 al = 3.184918 al = 1.205178

ASP CYS GLN

C7eq = 0.000000 (7eq = 0.000000 C7eq = 0.000000

cs = -1.536978 5 = -0.490110 Cs = -1,718428
aR = -1,788635 @R = -1,797398 aR = -1,544112
B = -1.490710 B = -1,309538 8 = -1,419647
C7ax = 2.863994 C7ax = 3.089203 C7ax = 0.592613

B2 = 0.009854 B2 = 0.201263 B2 = -9,233849
al = 2.863994 al = 3.089203 el = 0.968955

GLU GLY HID

(7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

(5 = -1.888919 c5 = -@.887141 (5 = -1.783676
R = -1,175249 @R = ~-0.888741 aR = -1.698793
B = -1.641203 8 = ~1,102098 B = -1.321033
C7ax = 2.863994 C7ax = -0.449373 C7ax = 2.844120

B2 = 0.366264 82 = 0.623844 B2 = -0.461726
al = 2.8639%4 al = 9.139273 al = 2.844120

ILE LEU LYS

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

C5 = -1.567611 Cs = -1.030407 5 = -0,423335
aR = -1.9135¢9 aR = -1,715024 aR = -2.157Q97
B = -1.663475 B = -1.529739 B = -1,260964
(7ax = 2.774533 C7ax = 2.995066 C7ax = 2.839%46

B2z = 1.534840 B2 = 0.226238 82 = -0.334351
al = 2.774533 al = 2.995066 al = 2.839046

MET PHE PRO

C7eq = 0.000000 C7eq = 9.000000 (7eq = 0.000000

C5 = -1,229463 cs = -1.719645 C5 = 2.524230

aR = ~1,451692 aR = ~1,985986 aR = -1.751267
B = -1,553071 B = -1,967185 B8 = -2.503721
C7ax = 3.058271 C7ax = 2.581836 C7ax = 2.524230

B2 = 9.133913 B2 = -0.680546 B2 = 2.524230

al = 3.058271 al = 2.581836 alb = 2.524230

SER THR TRP

C7eq = 0.000000 (7eq = 0.000000 C7eq = 0.000000

C5 = -0.917392 C5 = -0.762296 C5 = -0.980786
aR = -2.8395@9 aR = -2.719459 aR = -2.235964
B8 = -9.914477 B = -1,568955 B = -1,582917
C7ax = 2.256005 C7ax = 2.320171 C7ax = 2.669236

B2 = -1.103265 B2 = -0.96433% B2 = -9,715052
al = 2.256005 al = 2.320171 ab = 2.669236

TYR VAL

C7eq = 0.000000 C7eq = @.000000

C5 = -1,417238 G = -3.618019

aR = -1.981019 aR = -1,108212

B = ~1,926440 B = -2,393535

C7ax = 2.675972 C7ax = 1.481417

B2z = -0.131689 B2 = 0.241724

ol = 2.675972 cl = 1.481417
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Table 6
Conformational stabilities of all amino acids in case of IGB=2 (gbsa=0)

ALA ARG ASN

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

s = -1.611821 (5 = -1,073133 C5 = -0.86@755
aR = -2.005884 @R = -1.449528 aR = -1.854076
B = -1.712492 B = -1.702502 B = ~1.291321
C7ax = 2.034266 (7ax = 3.025646 C7ax = 2.995066

B2 = -0.343831 B2z = 9.042464 B2 = -9.357781
al = 2.689221 alL = 3.025646 al = 2.581836

ASP CYS GLN

C7eq = 0.000000 C7eq = 0.000000 C7eq = ©.000000

cs = -1.486584 s = -0.754339 C5 = -1,755727
aR = -1,710653 aR = -1,802945 aR = -1.947242
B = -1.474705 B = -1.586211 B = -1.617565
C7ax = 2.919925 C7ax = 2.975126 C7ax = 2.675972

B2 = 0.237292 B2 = 0.091899 B2 = -0,652718
al = 2.919925 ol = 2.975126 alL = 2.675972

GLU GLY HID

C7eq = 0.000000 (C7eq = 0.000000 C7eq = 0.000000

c5 = -1,809288 ) = -1.183156 ) = -1,.881575
aR = -1.389517 aR = -0.931596 aR = -2.213706
8 = -1.671420 B = -1.471878 B = -1,397516
C7ax = 2.849151 C7ax = -0.480287 (C7ax = 2.557826

B2 = ©.086083 B2 = 9.177211 B2 = -0.927622
al = 2.849151 ol = -@.167233 al = 2.557826

ILE LEU LYS

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

) = -2.544985 5 = -1.169983 5 = -0.683761
aR = -3.714910 aR = -1.744490 aR = -2.158264
B = ~1.974599 B = -1,706613 B = -1.613660
C7ax = 1.309911 C7ax = 2.892615 (7ax = 2.751378

82 = -2.036445 B2 = 9.999349 B2 = -0.341165
al = 1.309911 al = 2.892615 al = 2.751378

MET PHE PRO

C7eqg = 0.000000 (7eq = .0600000 C7eq = 0.000000

5 = -1.825546 ) = -1,934901 5 = 2.460457

aR = -2.962416 aR = -1.733761 aR = -1,789310
B = -1.836965 B = -2.196548 B = -2.575348
C7ax = 2.573949 C7ax = 2.515527 C7ax = 2.460457

82 = -0.602359 B2 = -9.118835 82 = 2.460457

al = 2.573940 ol = 2.515527 al = 2.460457

SER THR TRP

C7eq = 0.000000 C7eq = 0.000000 C7eq = §.000000

cs = ~1,345707 (83 = -1.401571 s = -1.496311
aR = -2.364671 @R = -1,803478 aR = -2.470165
8 = -0.965499 B = ~1.651983 8 = -1.860885
C7ax = 1.031600 C7ax = 2.849151 C7ax = 2.399777

B2 = -0.870103 82 = -0.240052 B2 = -1.012429
ol = 0.735641 al = 2.849151 al = 2.399777

TYR VAL

(7eq = 0.000000 C7eq = 0.000000

) = -1.511482 ) = -2.050663

aR = -2.446366 aR = -1.082083

B = -1.829547 B8 = -1.677710@

C7ax = 2.420698 C7ax = 2.780184

82 = -1.208790 B2 = 0.222358

al = 2.420698 al = 2.780184
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Table 7
Conformational stabilities of all amino acids in case of IGB=2 (gbsa=1)

ALA ARG ASN

C7eq = §.000000 C7eq = ©.000000 C7eq = ©.000000

S = -1.769751 ) = -1.744987 5 = -0.877838
aR = -2.149663 aRr = -1.829865 aR = -1.522449
B = -1.934000 B = ~1.899482 B = -1.3751@3
C7ax = 2.524230 C7ax = 2.662422 C7ax = 3.158676

82 = -0.501416 B2 = -0.525341 B2 = 9.021249

alL = 2.524230 al = 2.662422 al = 3.158676

ASP CYs GLN

C7eq = 0.000000 C7eq = 0.000000 C7eq = @.0000e0e

s = -1.483573 C5 = -0.661863 5 = -1.591987
aR = -1.640647 aR = -1.895862 aR = ~1,746074
B = -1.473808 8 = ~1.506586 B = -1,465338
(7ax = 9.972595 C7ax = 2.958679 C7ax = 2.849151

B2 = 9.216352 B2 = 9.129912 Bz = -0.593440
al = 1.977969 al = 2.958679 al = 2.849151

GLY GLY HID

C7eq = 0.000000 (7eq = 0.000000 (7eq = ©.000000

5 = -1.609843 ) = -1,013061 (5 = -2.471346
aR = -1.712538 aR = -1.085758 aR = -2.587635
B = -1.724413 B = -1.411676 8 = -1.757164
C7ax = @.053962 C7ax = -0.577044 C7ax = 2,119577

B2 = -0.230148 B2 = @.388283 B2 = -1.357192
ol = ©.3438130 al = -0.236607 al = 2,119577

ILE LEU LYS

(7eq = @.000000 (7eq = ©.000000 C7eq = 0.000000

& = -3.005114 c5 = -0.871962 5 = -0.669421
aR = ~3,329251 aR = -1.802377 aR = -2.228868
B = ~2.321184 B = -1,542273 B8 = -1.550472
C7ax = 1,481417 C7ax = 2.966959 (7ax = 2.714866

82 = -1.773402 g2 = 9.025194 B2 = -0,481354
@b = 1,481417 al = 2.966959 ol = 2.714866

MET PHE PRO

{7eq = ©.,000000 C7eq = 0.000000 C7eq = 0.000000

5 = -1.009%075 5 = -1,850849 5 = 2.641502

aRr = -2.043042 aR = -2.643097 aR = -1.457277
B = -1,457190 B = -2.016140 8 = -2.420300
C7ax = 2.818308 C7ax = 2.199184 C7ax = 2.641502

B2 = -0.685798 B2 = -1.216906 B2 = 2.641502

al = 2.813308 alL = 2.199184 al = 2.641502

SER THR TRP

C7eq = 0.000000 C7eq = 0.000000 C7eq = ©.000000

1627 = -1.838154 cs = -1,199743 (s = -1.903204
aR = -2.602345 aR = -1,849262 aR = -2.349955
B = -1,297866 B = -1.848269 8 = -2.190298
C7ax = 2.332215 C7ax = 2.791327 C7ax = 2.320171

Bz = -1.027055 Bz = -0.203739 B2 = -0.847382
al = 2.332215 al = 2.791327 al = 2.320171

TYR VAL

(7eq = 0.000000 C7eq = 0.000000

s = -2.264285 c5 = -1,945457

aR = ~2.157644 aR = -0.884014

B = ~2.503033 B = -1,826691

C7ax = 2.184091 C7ax = 2.807662

B2 = -0.649838 B2 = 0.593756

aL = 2.184091 al = 2.807662
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Table 8
Conformational stabilities of all amino acids in case of IGB=5 (gbsa=0)

ALA ARG ASN

C7eq = 0.000000 C7eq = 0.000000 C7eq = 9,000000

5 = ~-1,605101 5 = -0.907287 s = -1.112840
aR = -1.978209 &R = -0.980466 R = -1,349976
B8 = -1.763683 B = -1,599865 B = -1,497503
C7ax = 1.372723 C7ax = 3.239400 C7ax = 3.143583

B2 = -0.502284 B2 = ©.683797 B2 = @.435025

al = 2.682633 al = 3,239400 el = 3.143583

ASP CYs GLN

C7eq = 0.000000 C7eq = 9.000000 (7eq = §.000000

s = -1.544229 cs = -0.790190 s = -2.124907
aR = ~1.0639506 aR = -1,922781 aR = -1.943021
B = -1,524952 B = ~1.391068 B = ~-1.698509
C7ax = 2.910960 C7ax = 2.962833 C7ax = 2.532808

B2 = 0.202402 B2 = 9.021068 B2 = -0.688084
al = 2.910960 ol = 2.962833 al = 2.532808

GLU GLY HID

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

c5 = -1.530124 5 = -1.046220 C5 = -1.898316
aR = -1.450612 aR = -1.052579 aR = -2.037653
B = -1.648889 B = -1.353945 B = -1.552452
C7ax = 2.941765 C7ax = -0.413231 C7ax = 2.619821

B2 = 9.139499 B2 = 0.176146 Bz = -9.704370
al = 2.941765 al = -0.031503 alL = 2.619821

ILE LEU LYS

C7eq = 0.000000 C7eq = 9.000000 C7eq = @.000000

Cs = -2,512891 s = ~1.091232 5 = -9.580853
aR = -2.725441 aR = -1.685023 aR = -2.413311
B = -1.882941 B = -1,590893 B = ~1.521945
C7ax = 2,027678 C7ax = 2.979168 C7ax = 2.589629

Bz = -1.109759 B2 = 9.150401 B2 = -0.636610
ol = 2.027678 ol = 2.,979168 al = 2.58962%9

MET PHE PRO

(7eq = 0.000000 C7eq = (.000000 C7eq = 0.000000

Cs5 = -1,640911 cs = -1.611496 c5 = 2.488028

aR = -1,925794 aR = -1,974062 aR = -1.919718
B = -1.762013 B = -1.967314 B = ~-2.496199
C7ax = 2.708558 C7ax = 2.619821 C7ax = 2.488028

B2z = -0.197869 B2 = -@.272794 B2 = 2.488628

al = 2.708558 al = 2.619821 al = 2.488628

SER THR TRP

C7eq = ©.000000 C7eq = 0.000000 C7eq = 0.000000

cs = -1.640145 cs = -1,602155 5 = -1.854276
R = -2.543361 aR = -1.894647 aR = -2.533011
B = -1,222137 8 = -1.696533 B = -2.223180
C7ax = 0.676636 C7ax = ¢.686175 C7ax = 2.228271

B2 = -1.016313 B2 = -0.204059 B2 = -0.801089
al = 9.200593 at = 1.910260 al = 2.228271

TYR VAL

(7eq = §.000000 (7eq = 9.000000

s = -1.456044 5 = -3,253750

aR = -2.824866 aR = -1.186391

8 = -1.993602 B = -2.138981

C7ax = 2.136372 C7ax = -1.582214

B2 = -1.260041 B2 = @.273957

el = 2.136372 al = -0.252093
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Table 9
Conformational stabilities of all amino acids in case of IGB=5 (gbsa=1)

ALA ARG ASN

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

s = -1.578332 cs = -1.176687 cs = -0.924754
aR = -1.953117 aR = -1.140455 aR = -1.528486
8 = -1.772009 B = -1.748402 B = ~1,260758
C7ax = 2.702182 C7ax = 3.068761 C7ax = 3.193414

B2 = -0.352551 B2 = 9.471439 B2 = 9.453960

al = 2.702182 al = 3.068761 al = 3.193414

ASP CYs GLN

(7eq = 0.000000 (7eq = 0.000000 C7eq = 0.000000

cs = -1.567796 s = -0.801924 5 = -2.649815
R = -1,702211 aR = -1,793217 aR = -2.118703
B = -1,562574 B = -1,491271 B = ~1,895284
C7ax = 1.563777 C7ax = 3.006718 C7ax = 2.184091

B2 = 0.239326 B2 = 0.073593 B2 = -0.986392
al = 2.460457 al = 3.006718 al = 2.184991

GLU GLY HID

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

cs = -1.699957 s = -1.2@9113 cs = -1.655782
aR = -1.286726 aR = ~1.176880 aR = -2.071047
8 = -1.665851 B = -1.541241 B = -1.472617
C7ax = 2.919925 C7ax = -0.737316 C7ax = 2.689221

Bz = 0.285563 B2 = 0.070218 B2 = -0.738371
al = 2.919925 al = -0.389584 al = 2.689221

ILE LEU LYS

(7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

5 = -1.681418 5 = -1.284538 c5 = -9.748163
aRr = -2,481863 aR = -1,551345 aR = -2.510379
B = -1.492898 B = -1.600425 B = ~1.647741
(7ax = 2.440909 C7ax = 2.995066 C7ax = 2.488628

82 = -0.588451 B2 = 0.312433 82 = -9.642599
ab = 2.440909 ot = 2.995066 al = 2.488628

(7eq = ©.000000 C7eq = 0.000000 C7eq = 0.000000

MET PHE PRO

s = -1.408227 s = -2.114231 cs = 2.440909

aRr = «2.191171 aR = -1,403582 aR = -1.802127
B = -1,512758 B = -2.272500 8 = -2.597194
(7ax = 2.669236 C7ax = 2.479384 C7ax = 2.440909

B2 = -9.713006 B2 = 0.028621 B2 = 2.440909

al = 2.669236 al = 2.479384 al = 2.440909

SER THR TRP

(7eq = ©.000000 C7eq = 0.000000 C7eq = .000000

s = -1.571846 cs = -9.978221 c5 = -1,942875
aRr = -2.546454 aR = -2.192006 aR = -2.254799
B = -1.230630 B = ~1,553979 B = -2.415421
C7ax = 1.181¢06 C7ax = 1.135242 C7ax = 2.269403

B2 = -1.050804 B2 = -0.546261 B2 = -0.579748
ol = 0.847382 al = 2.708558 al = 2.269403

TYR VAL

C7eq = 0.000000 C7eq = 0.000000

c5 = -1.427130 c5 = -2.796431

aR = -1.9957¢3 aR = -1.181983

B = -1,870138 B = -1,866181

C7ax = 9.927259 C7ax = 2.228271

Bz = -0.288423 B2 = 1.160085

al = 1.723141 el = 2.228271
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YOREVEOR % Fig. 10 IZRT, Cleq AV T4 A= aDRT %
VR F—% 0 keal/mol & L7z, C5, aR, B, C7ax, B2, oL 3V
T A= a VIEFEREFRN, -1.6235 keal/mol, -2.0161 kcal/mol, -1.9119
kcal/mol, 2.5973 kcal/mol, -0.7971 kcal/mol. 2.5973 kca/mol T#H -7, C5
AUTFA—VarEaR AT FA— s UELEREE, BT {LFEEE
T CS ar7x A= s DFREETH-TEMN, MD YT ab—3
YORERTITaR 2 T4 A= 9 O 0.4 keal/mol &25E & 72 o 7,
EDIT, ZFOMOaL T4 A - a LHBLTH, aR v T4 A—
SVRROLEEER>TEBY ., AR FEEBIIRESEAEETLVTHRT
EFHEEHFHR TR LI TER o7,



Table 10

The main-chain torsion angles and the energy differences of all amino acids

C5 conformation o R conformation A E=E (C5)-E( a R) [kcal/mol]
® value ® value HF/6-31G¥*
T value T value b3lyp/ec-pVTZ
ALA -156.4302 -77.9649 -0.2549981011
149.4884 -26.2124 -0.6849447352
ARG -152.7190 -73.6131 -0.7460347163
130.6847 ~33.6495 -1.2718510732
ASN -160.5020 -79.1209 -0.0492036866
168.9922 -25.4354 -0.1267519999
ASP -153.6053 -71.8354 -1.122632962 *
142.3152 -35.6883 -1.9433005784
CYS -152.3512 -74.1422 -2.9288119360
116.5909 -35.8960 -3.3552325914
GLN -151.8713 -73.2673 -0.0622590321
130.5908 -34.0387 -0.4031801950
GLU ~149.8313 -71.6697 -0.5042569958
132.7859 -37.7150 -0.9359104571
GLY 179.4482 -80.5794 0.0610240924
-179.3906 -20.3529 -0.1464131432
HID -146.8105 -71.1386 -3.0410377069%
122.9691 -40.9116 -3.6913896984
ILE -151.0311 -76.5114 -0.9254743383
137.9397 -24.8808 -1.3785051828
LEU -153.9757 -71.1250 -1.2845456005
125.7698 -37.8365 -1.5961394560
LYS -152.5715 -75.2446 -0.9178049111
129.9444 -33.1864 -1.6454906075
MET -151.8990 -80.7571 0.3114753386
130.9927 -24.0864 0.0074780366
PHE -155.5316 -68.4814 -4.0599708747
130.6818 -41.5152 -3.7391356793
PRO -61.0145 -66.4779 -0.7320255555
147.3009 -30.6649 -1.1486156393
SER -152.1266 -73.3657 -1.9588245483
129.3507 -43.4088 -2.0127929183
THR -119.9441 -94.4409 1.2044552442
165.4372 -6.6334 0.926 6
TRP -153.2736 -64.1460 -0.4024874240 *
126.7709 -43.0071 -0.4995795363
TYR -154.1476 -70.2024 -1.4395481006
128.9232 -40.4023 -1.6607936939
VAL -151.8550 -75.3002 -0.8786766005
139.0828 -24.6655 -1.5299164432

AE suggests the energy differences between C5 conformation and aR conformation

calculated by Gaussian03.
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T
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AE =E(C5) -E(xR)

ARNDCQEGHTILKMFSTWYWV
OB3LYP/cc-pVTZ Mff03 IGB=1 GBSA=0 O0ff03 IGB=1 GBSA=1

Fig. 7

Comparison between QM and MM energies of the all dipeptide models.

The blue bar suggests the QM energy differences between CS5 conformation and « R
conformation. The red and yellow bars suggest the MM energy differences. The case of
the IGB=1(gbsa=0) is represented by red color, and IGB=1(gbsa=1) is represented by

yellow color. All amino acids are expressed by the one-letter code in horizontal axis.



[kcal/mol]

AE = E(C5) - E(aR)

S ARNDCQEGHILKMFSTWYYV
EB3LYP/cc-pVTZ W03 IGB=2 GBSA=0 CIff03 IGB=2 GBSA=1

Fig. 8
Comparison between QM and MM energies of the all dipeptide models.

. The blue bar suggests the QM energy differences between C5 conformation and aR
conformation. The red and yellow bars suggest the MM energy differences. The case of
the IGB=2(gbsa=0) is represented by red color, and IGB=2(gbsa=1) is represented by

yellow color. All amino acids are expressed by the one-letter code in horizontal axis.

49



[kcal/mol]

E(C5) - E(aR)
()

AE =
N

SARNDCQEGHTILKMFSTWYV
EB3LYP/cc-pVTZ Mff03 IGB=5 GBSA=0 [1ff03 IGB=5 GBSA=1

Fig. 9
Comparison between QM and MM energies of the all dipeptide models.

The blue bar suggests the QM energy differences between C5 conformation and aR
conformation. The red and yellow bars suggest the MM energy differences. The case of
the IGB=5(gbsa=0) is represented by red color, and IGB=5(gbsa=1) is represented by

yellow color. All amino acids are expressed by the one-letter code in horizontal axis.



ACE-ALA-NME
2.597322——2.597322
l%l g 2
£
>
(4]
(&)
i 1 = L 1 1
= -0.797088
Q | ]
(= LTH el
& -1.911911
=3 -2.016102
C7eq : C5y+ @R« uB .- Clax « B2+l
Conformation
Fig. 10

Conformational stabilities of ACE-ALA-NME dipeptide model in the presence of

explicit water molecules.
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(4) BREEFRIE/Z A—Z D%

BN FEEC LV ROEET I/ By 74 A= 3 OB
W LT, BERT Y VHAEZET L, BONHERT ¥y
JIZR LT RESP B2 FET L, KOBEDREZDIET X/ BOER
RT A—ZEFRICER Lz, &7 2/ BOERZ Table 11 12777

IOHLTEONEEHRNBERGA—FIDT I BEI VT A= a R
EHEIZOWTHELE, (3) OFFLREHRIZ, ACE-XXX-NME 7 /L%t
LTMD ¥ alb—ar2EfT Lk, IGB=5 (ghsa=1) DRFOETDT I
JBEOF/ AT F A a OREEMR Table 12 127”9, ALA, ARG, ASN,
ASP, GLN, GLU, GLY, LYS, MET, PHE, TRP, TYR ® 12 DT I /
BECCS5ar 74 A—a VPR BEEL o7, CYS, HID, ILE, LEU,
PRO, SER, THR ® 7fAOT I /TR ALy T4 A~ a rBROLEEL
Rof, VALOZHaR IV T A~ a P bEEL 2 ->7-, PRO &%
Wie2TOT I /BIZONT, C5ary7Z7xA—YalbaRay74 A—
Va VIEWTICHER LEBAE, CYS & VAL B £ToOBRETCS 2 7
A—a Y DHEBRRELR>Te, BFEEHEILLS C5 2074 4A—
a¥&aR ary7xA—a yOREMLIX, CYS, MET, THR, VAL %
BR<ETOT I /BT L%, (Fig 11) PROIZ2OWVWT, MD ¥ 2 lb—
VarDRER, BRIV T A= arDFNaR AT A—arky
bREThHol, TR EEHBEORREEZIEHTA/ETH o7, MD
V3ialb—=¥aZBITS THR @ C5, aR, D3 DDayTxA—3
3 VEEMIZER LEBRE. BHUEHEREE, Barg4+2A—vari
EbRELRS, ’
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Table 12
Conformational stabilities of all amino acids in case of IGB=5 (gb sa=1) using the original developed
foece field.

ALA ARG ASN

(7eq = ©.000000 C7eq = 0.000000 C7eq = 0.000000

¢5 = -2.057688 cs = -1.838395 c5 = -1.843627
aR = -1.536362 aR = -1.359440 aR = -0.438506
B = -1.991574 B = -1.645616 B = -1.802846
C7ax = 2.627136 C7ax = 2.844120 C7ax = 1.458396

82 = -@.118310 B2 = -9,122839 B2 = 1.314623

al = 2.627136 al = 2.844120 al = 2.887939

ASP CYS GLN

C7eq = ©.000000 C7eq = 0.000000 C7eq = 9.000000

¢5 = -2.182278 cs = -1.408158 c5 = -1.934958
aR = -0.368447 aR = -1.608253 aR = =1.070914
8 = -2.129138 B = ~1.716428 B = -1.797061
C7ax = 2.581836 C7ax = 2.897255 C7ax = @.927547

B2 = 1.271925 B2 = 0.004639 B2 = 0,247219

al = 2.581836 al = 2.897255 al = 2.796822

GLU GLY HID

C7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

Cs = -1.935347 c5 = -1.554905 cs = -1.805347
aR = -1.444667 aR = -9.211456 aR = -0.893466
B = -1.922344 B = -1.552727 B = -1.811827
C7ax = 2.695736 C7ax = -0.444842 C7ax = 2.873688

B2 = 9.113901 Bz = 9.764831 B2 = ©.553517

al = 2.695736 el = 9.685224 oL = 2.873688

ILE LEU . LYS

(7eq = 0.000000 C7eq = 0.000000 C7eq = 0.000000

s = -1.766330 C5 = -1.396580 5 = -2,283782
&R = -1,212094 aR = -1,873454 aR = -1.055456
B = -1,978175 B = ~1,689895 B = -2.020639
C7ax = 2.774533 C7ax = 3.058271 C7ax = 2.541265

B2 = -0.016795 B2 = 0.905565 B2 = 0.755311

aL = 2.774533 al = 3.058271 al = 2.541265

MET PHE PRO

(7eq = 0.000008 C7eq = 0.000000 C7eq = 0.000000

c5 = -2.132463 C5 = -2.111109 cs = 2.242300

aR = -1.679762 aR = -1,235907 aR = -1.888843
B = -1.938849 B = -2.041601 B = -2.825139
C7ax = 2.648557 C7ax = 2.604916 C7ax = 2.242300

B2 = 0.406258 B2 = 0.362616 Bz = 2.242300

al = 2.648557 al = 7.604916 al = 2.242300

SER THR TRP

(7eq = 0.000000 (7eq = ©.000000 C7eq = 0.000000

s = -1,889002 c5 = -1,560939 c5 = -2.234765
aR = -1.724323 aR = -1.150678 aR = -2.096658
8 = -1.894056 B = -1.724274 B = -2.165774
C7ax = 2.641502 C7ax = 2.971057 C7ax = 2.332215

B2 = 0.921681 B2 = 0.520294 Bz = -@,654955
ab = 2.6415@2 al = 2.971057 al = 2.332215

TYR VAL

(7eq = 0.000000 (7eq = 0.000000

cs = -2.378513 ¢5 = -1.013276

aR = -1,777457 aRr = -1.754008

B = -2.115708 B = -1,301207

C7ax = 2.366953 C7ax = 3.029360

B2 = -0 487187 B2 = -0.440375

al = 2.366953 el = 3.029360
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[kcal/mol]

E(CS) - E(aR)

AE

ARNDUCQEGHTILKMFSTWYYV
B3LYP/cc-pVTZ MOriginal new force field

Fig. 11

Comparison between the QM and MM energies of all dipeptide models using the
original developed foece field.

The blue bar suggests the QM energy differences between C5 conformation and aR
conformation. The red bar suggests the MM energy differences of original developed
force filed in the case of the IGB=5(gbsa=1). All amino acids are expressed by the one-

letter code in horizontal axis.
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(5) BREEFRAERT A& BNV Ry B ERETH

IGB=5 (gbsa=1) DREZIEE AT, 1LE3, 1L2Y. 1VIL, 1PGB ® 4D
DE PRI BIZDNTIERESETFH 21T o7, MEMIZY I 2 —a v
2179 BT 375K &0 5 LB VREZRSTZEE MD ¥ I = b—¥
g EFETLE, £/, (1) OBEF 6ns ThHholvIab—3ig /KHE
. ABEOYIalb—a TS D 30ns & Lz, 1-ps TOMEE S,
BEF 30000 fHDY X 2 L— g VREE RS,

ILE3 DEY I 2l —3alBEORT UV VERNFX—D T 5T %
Fig. 12(a) 27T, ROLBT UV Y VT RN F—RNEERTMOEZT 5
DOREE (3149-ps, 9698-ps. 11128-ps, 22954-ps, 25384-ps) ZH Y HiL 7=,
05 DOWEIZDONT, BT Uy VT RVF— ERHENT, PDB #
EE D RMSD(Co) OELR)D, FEMRMENT 21T o7 (Table 13) , 5 DD
BETNETNORT T ¥ /b FAF—T, -690.1099 keal/mol, -700.2021
kcal/mol, -687.6569 kcal/mol, -691.1505 kcal/mol, -691.0521 kcal/mol T
o, —FH, VI ab—a UEEDEH CaBFIZoNWT, JEEIEAT
DIESBATAZER Lz, 0Tl EALL, BREOKEVWEF LY 5
DOEFRT Mk 5 DOBEBEEB, 05 >OEERY ML EER
EEFFo7EHIC, BE, £V Ial—3a VHBEDOEY CoBFEES

ELE L, &BICINEZROMIT L (Fg 12(¢) , —A¥HIZ MD
Vial—va VK OHENEWICELREL X, 0w SMREITIC
BWT, HOBHRTEAEZER L., TORELSHE VIR R ARE
28D, LidL, ZOX I RRELHRT A LITTERI o7, RS
RO X, YO L LT, 5 20BECH LTERER, (X, Y) = ¢
160344 , -1.763). (-57.297,-21.278), (6.431,29.334), (142.092 , -102.974),
(49.603 , -103.619) 2157, SMBEE TR OIS TH 25 ESREED X,
Y BRI (X, Y) = (-89.704, 23.147) Thoir, = DHEIEEED D D%
FLo DEEBEITE N, 74.903, 54.989, 96334, 263.886. 188351 T -
7o

ERDEFHD X, Y WRAD 5, 5 SOMEIR I V—F oo
EDBTRENTE, T T, BF UV VIR F—BEBIEN D LS T
S5ODWED DL, Kb L BN 22054-ps OREER THIEEE L L
TEMALE,



TIT.PDB#EELEYVI AL —Ya UHEED, £ CoFTFIIBITS
RMSD(C a)% Fig. 12(b) IZ7RY, 5 DOEEIZR9 5 RMSD(Ca) X%
i, 6260A, 48524, 81904, 3.869A, 7.271A Thotz,

11L2Y ey Iab—2arBEORT VY VZRIAF—DT T Tk
Fig. 13(a) 2R $, HbRTF U v V2 RAF—RBRERTHLELT 5
SO (4119-ps. 10288-ps, 10647-ps, 28966-ps, 29995-ps) ZHX ¥ i L
Tre TNEFNRT ¥ VTR F—{L, -584.2869 kcal/mol, -589.4253
kcal/mol, -583.7379 kcal/mol. -582.6607 kcal/mol, -585.0238 kcal/mol T
P, EERSMFETIER, MD v Ial—varRHREEITEL
rZ LR RTHEMAPRERT A EIXTERP-7 (Fg 13(0) » TR
PO XY 1L 5 > OME % LEILEI(-152.997 , 17.993),(-41.197 ,
76.887). (-75.456 ,-19.949). (140.106,25.170), (127.465,29.301) Th 7z,
SNAAHEE TR O MG ThH A ESFIKEED XY #ED X (5104, 60.290)
T ote, PEMEDDOMEDOTRERT ERSENRT— ¥ OBESE
HEX. ZhFh. 163.661, 49.186, 90.096, 139.495, 126224 TH o7z,

EROFRTR D X, Y WS 5, 28966-ps & 29995-ps BE— 7 —7
DHEEZ L > TWVWBHDEEX b, TOMOBEEILXI NV—T 2T
B LIIENST, FIT, TA—TEERLE 2 2OEEDS D, &b
HIEAREE & BN 72 28966-ps D% THIREE & L TERA LT,

= I, 112Y @ RMSD(Ce) % Fig. 13(b) IZR$, 5 2OfEEICxd
% RMSD(Ca) 3T ZFh.3.689A, 4464 A.3.143 A, 2646 A, 2319A T
o7,

VI D2 Ialb—a v BEDORTF VY Y NVZRVE—DI T 7%
Fig. 14(a) IZ7RT, MbRT VvV ¥ VTRXNVX—BRERFTNEHEAT S
SOHE (24067-ps. 24341-ps, 25207-ps. 25388-ps, 26541-ps) YV H L
oo FNENEF v VTR UF—iL, -1193.6375 keal/mol, -1195.6899
keal/mol, -1222.8089 kcal/mol. 1191.1037 kcal/mol, -1201.0559 kcal/mol T
BHotr., TR EIToER, MD ¥ 2 = b—3ya U RN+ o FENCE
Lz b 2mt EMEPRAET 2 LI TR ol (Fig 140) » EHD
M O X, Y MRS 5 ~ofE o LERER, (102521 , -25.685),
(88729 , -3.683). (87.398 ,71.529), (91.530 ,89.550). (87.997,87.025) TH
o1 SRS TR O MRS Th D EEIREE O XY B0 (-347.833,
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22757) Th ol PIERED D OMED TN ERTERLSMHH T —F D
FRRAEEREIL, FAILEIL, 452952, 437.362, 437.955, 444.411, 440.543 T
Hot,

EREOMEFTHRO X, Y WD, 25207-ps. 25388-ps, 26541-ps D 3
ONIN—TFEERLTND I ENEX DR, O 2 2OEEIXT V—
FEHRT A LIZENoT, FIT, INA—T2F/RLE 3 SOEED
5%, BbUIEIRE & Bz 25388-ps DREEE THIFE & LTEA L,

I T, 1IVII @ RMSD(Cea) % Fig. 14(b) 2R, 5 2DEEIZRT 5
RMSD(C a) IX#FNEh., 7183 A, 69584, 6537 A, 58094, 7.674 A T
Hol,

1IPGB DLV I al—va vBEDRT VY VRN —DT 5 7%
Fig. 15() 1277, BbBRF VA VT RINR—RNEERTNLEZT S
DOREE (15273-ps. 19054-ps. 29564-ps. 29855-ps. 30006-ps) =H Y H L
oo ZUTENRT v VTR NAF—L, -2021.5143 kcal/mol, -2012.2551
kcal/mol, -2015.4301 kcal/mol, -2022.9451 kcal/mol, 2016.9702 kcal/mol T
BHote, ERSBYTEIT LR, MD ¥ 2 b —3 g U+ E
Lzl 2 RTEMARRRTIZLIXTERMP - (Fg 15c) » TR
TR O X, Y @R 5 >OREICR LENEN, (52492 , 226.854),
(115.482 , 108.432), (274.627 , -183.678), (273.976 , -205.036). (319.212 , -
209.225) Thole, UARHEETRIOWEMETHHEERMEED X, Y #©
FRATIE (-509.793 , -52367) Tdh o7z, MEEEL L OBEOTRERTE
R RIT T — 7 DB IREEIL. TRFh., 627.797, 645.620, 795335,
798.500, 843.714 THh 7=,

ERTITH D X, Y 8IS 25, 29564-ps & 20855-ps D 2 DN T )L—
TEFEELTWAZERELX DN, FZT, ZFA—7T2FR LI 2 20
WED S B, FbAEEE BN - 20855-ps OREESR FRKEE X LT
ALk,

ZZT, IPGB @ RMSD(Cea) % Fig. 15(b) \Z5RT, 5 DOEEITwT
2 RMSD(C ) IEZFAEIL, 17.787 A, 14702 A, 13.054 A, 15.976A . 16.308
A Thots,
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Fig. 12 : About 1LE3 protein. (a) The potential energy plot for all simulation
structures (80-ps + 30-ns) in 375K. (b) The RMSD(C « ) plot between PDB structure
and prediction structure for all simulation structures. (c) The principal component
analysis for all simulation structures. The start point is [-89.704, 23.147], and the end
point is [114.997, 27.753].
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Fig. 13 : About 1L2Y protein. (a) The potential energy plot for all simulation
structures (80-ps + 30-ns) in 375K. (b) The RMSD(C « ) plot between PDB structure
and prediction structure for all simulation structures. (c) The principal component
analysis for all simulation structures. The start point is [5.104, 60.290], and the end
point is [110.083, 21.398].
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Fig. 14 : About 1VII protein. (a) The potential energy plot for all simulation
structures (80-ps + 30-ns) in 375K. (b) The RMSD(C « ) plot between PDB structure
and prediction structure for all simulation structures. (c) The principal component
analysis for all simulation structures. The start point is [-347.833, 22.757], and the
end point is [38.370, 170.579].
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Fig. 15 : About 1PGB protein. (a) The potential energy plot for all simulation
structures (80-ps + 30-ns) in 375K. (b) The RMSD(C «) plot between PDB structure
and prediction structure for all simulation structures. (¢) The principal component
analysis for all simulation structures. The start point is [-509.793, -52.367], and the
end point is [331.422, -209.840].



Table 13
Comparisons about 4 viewpoints (potential energies, principal component analysis,
structural differences between the initial structure and the prediction structre, structural

differences between the PDB structure and the prediction structure) for 5 stable

structures.
1LE3
Time [ps] | Epot [kcal/mol] Principal (X,Y) Distance RMSD [A]
3149 -690.1099 -160.344 , -1.763 74.9033891089 6.25961
9698 -700.2021 -57.297,-21.278 54.9890377620 4.85249
11128 -687.6569 6.431 ,29.334 96.3338839349 8.19030
22954 -691.1505 142.092 ,-102.974 | 263.8861350222 | 3.86907
25384 -691.0521 49.603 , -103.619 188.3508932949 | 7.27131
1L2Y
Time [ps] | Epot [kcal/mol] Principal (X,Y) Distance RMSD [A]
4119 -584.2869 -152.997 , 17.993 163.6611206426 | 3.68851
10288 -589.4253 -41.197 , 76.887 49.1858008982 4.46437
10647 -583.7379 -75.456 , -19.949 90.0961146831 3.14319
28966 -582.6607 140.106 , 25.170 139.4953562094 | 2.64643
29995 -585.0238 127.465 , 29.301 126.2241357348 | 2.31854
1VII
Time [ps] | Epot [kcal/mol] Principal (X.Y) Distance RMSD [A]
24067 -1193.6375 102.521, -25.685 452.9518215881 | 7.18271
24341 -1195.6899 88.729, -3.683 437.3619250049 | 6.95795
25207 -1222.8089 87.398 , 71.529 437.9549477526 | 6.53695
25388 -1191.1037 91.530, 89.550 4444110154102 | 5.80869
26541 -1201.0559 87.997 , 87.025 440.5430339070 | 7.67407
1PGB
Time [ps] | Epot [kcal/mol] Principal (X,Y) Distance RMSD [A]
15273 -2021.5143 52.492 ,226.854 627.7967729018 | 17.78742
19054 -2012.2551 115.482 , 108.432 645.6199687323 | 14.70230
29564 -2015.4301 274.627 ,-183.678 | 795.3347189209 | 13.05362
29855 -2022.9451 273.976 ,-205.036 | 798.4996361489 | 15.97558
30006 -2016.9702 319.212,-209.225 | 843.7142420209 | 16.30779
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FHIREE & PDB Hig %, TH Ca AT 20 TR b RV S < 72
3L IERbOPEERE Fg. 16 [ZRT,

1LE3 iZoWC, PDB #53 & FHIMEE D3 Co T RMSD 1 3.87A
Thotr, 554872 B-sheet HEHETHT D Z LIXTTERI SR, FFIC
WWREED TR Lz, FRTRIRBEIZ2WT, 4 -0 TRP ORIED
EERBIIPDB DL DI BIR LW AR - L3N o 72n3, (1) D ff03 force
field VWG LD & 40D TRPIZ LS EFT > T (Fig. 17 (@) »
turn #EIEREBIZ BV T, TR PDB #i& L [R U 7ASP, SALA, 9THR,
10LYS T wrn #&EE AL L., 1IE LWMLE TO turn #ETHEINC RS L7, PDB
BEL FRHBEORTF VY VTR AF—EIZOWT, AEGB IX 341
kcal/mol T#H Y PDB #&EMD A, AEPB (%-16.64 kcal/mol T 0 FHIHEE
DHBNEETH o7, 1L2Y [ZOWT, PDB #E L FHIEEDOEH CalR
F® RMSD % 232ATH o7, 2 2D helix #iEL 1 OO strand #ES T
AL, 2frIC PDB fiEL X< E-HEDTRNCET Lz, PDB #&ED
TRP fll§H1% PRO12 & Bi/KHIHEIERZ T 528, THHEED TRP I
IX PRO17 L BUKMOMEA/ER 2R LY Fg 170) , SOZEIZXY, F
fItEED TRP I DM & 1% PDB MEOM & L3R -7z, PDB #iE &+
BHEEDRT % LT RNLF—EZOWT, AEGB 13-39.73 keal/mol, A
EPB [3-36.18 kecal/mol T, WTN b TFHMEEDHFNELE ThH-o7=, 1VII
DWW, PDB #EL FHREDEH CouJE+D RMSD 13 581ATh o7z,
THIHHEIL PDB #E & MR OFEIRIC 3 AD helix HBEEHRE L. KBS
RN IIEREE CHETRICRII Lz, N RE 532 T 1 AB O helix
WL 2 AED helix #EDOMD n-n HEEHIZOWT, PDB Tk
PHE7-PHE18, PHE1I-PHEI8 @ 2 ©® - HEEHENFET B, FHlkE
& TI% PHE11-PHEI8 ® 1 2D n- n AR DHTH 7= (Fig. 17 (¢) »
THIHEE D PHET-PHELL @ n-n MEMEBIZ 1 AB O helix &L 5 LD =-
tBEFEATH o7, ZOn-nHEEROEVZLY., 1 ABD helix #
EDMEN PDB HEE L IZR R 7228, 2L LTIRB L ElAHEEE T3
T& 7, PDBHE L FHBEDORT ¥y LT R AF—EIZ 20T, AEGB
[£-59.58 kcal/mol, AEPB{Z-37.28 kcal/mol T, W' b FRIEED T NE
E T o7z, IPGB IZDW T, PDB #iE & FHIMED £ C o T D RMSD
X 1598ATdh o7, ALA23~ASN37 O helix $EIKIZI51T 5. PDB #iE L F



BIHSED TH CoJEFO RMSD 13 1.891A Téh o 7= (Fig 17 (d)) . helix 1%
EREIRIZ BT 2 S TN I BB E CTHENCRREI Lz, B -sheet HiEEK
DWW T, BETFHICIIERICKE U, -, #ESE L LTH ik
BT BHNRATH Y . ZIRHEE- TIREEER O BN B R X Ha o
7=, PDB #&E L FRREEDRT v V= FNAF—ZEIZDWT, AEGB i
127.54 kcal/mol, AEPB X 72.64 kcal/imol T, Wi b TR EDFBEE
TdHolz, PDB BEDRT ¥ LT X NVF—HEILBNT, £TOF
27 BT Native #§&1% PDB &2 B<RFEL MD ¥ Iab—a VRE
fTENhiz,

69



1LE3 11.2Y

1vi 1PGB

Fig. 16: Prediction structures (cyan) and PDB structures (green) were represented as

a cartoon expression in case of the IGB=5, gbsa=1 by using the original force field.
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(@) (b)

(© (@)

Fig. 17: (a) 4 TRP residues can not be formed n-x interactions. (b) TRP forms the
hydrophobic interaction with PRO17 instead of PRO12. (c) PHE18 makes m-xt
interaction with PHEI11, but cannot interact with PHE7. (d) The helix region of
PDB structure and prediction structure is conformed to be highly accurate.

71



Table 14
Energy and RMSIXC «) comparisons between the PDB structure and the prediction
structure in case of IGB=5 (gbsa=1) by using the original developed force field.

IGB=5
GBSA=1
RMSD (A) | RMSD (A) A EGB (keal/mol) A EPB (kcal/mol)
PDB-Native | PDB-Prediction | A EPrediction- A ENative A EPrediction- A ENative
ILE3 0.52 3.87 3.41 -16.46
1L2Y 1.61 2.32 -39.73 -36.18
1VLL 1.87 5.81 -59.58 ~-37.28
1PGB 0.82 15.98 127.54 72.64
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(6) B-sheet HEEIZIS T ZHHIIE /T A — & O{SFEMEREM

1BO3, 1J4M, 1LEO, 1LEl, ILE3, INIZ® 6 2D ¥ 7 BIZEIiT 5D,
all_helix #§3& & Native #1E D MMPBSA(GBSA) S EIC L A RF Uy
RIVF—7% Table 13 12787, ff03 force field Z AV /=84, GBIEICL B
Native # & & helix & D = X/ ¥ — % AEGB [EGB (Native) — EGB
(All_helix)] % 1B03, 1J4M, ILEO, 1LEl, 1LE3, INIZ CZHhFh. 1.84,
23.42, -14.82, 14.50, 18.50. 17.58 (kcal/mol) Tdh o7, 1LEQO #< LT
DF 37 BIZHOWT, AllLhelix #EDH BT RNV —HIIZRE L2 o T2,
¥ 7-, AEPB [EPB (Native) — EPB (All_helix)] & 1B03, 1J4M. 1LEO, 1LEl,
1LE3, INIZ TEZEIEIL, -14.40, 20.14, -12.38, 13.88, 9.54. 15.78 (kcal/mol)
Tdhoiz, 1B03 & 1LE0 2R E2TOF 2RI BIZ2\ T, GB IETHx
RN —F & FERIZ, All_helix EDHF BT RAF—HNIRE L 20T,
£7-, 1B03 ZHR<ETOF 7B T, GB k& PB IEIZ X % AEGB D%
FR—EL., MFETEELH S HHEER —H LT,

—75 . F3IZBA% L7 Original force field Z AV =3B& . AEGB I 1B03,
1J4M, 1LEO, 1LE1, 1LE3, INIZ TEZNEH. -7.60, -2.01, -23.66, -1.53,
-15.80. 20.77 (kcal/mol) Téh o7z, £/, AEPB [XFNEh, -2572, -18.27,
-22.66, -549, -10.71, 15.93 (kcal/mol) THh o7, INIZ LIAADETDHF
XTI BIZOWT, Native BED F R RNVF—WIICEE L R >Tc, £,
ETDHF U RTEDEHATEWT, AEGB & AEPB O EMR—% L, GB
EIC L AMELTEM L PBIEC L ABEREHOHICHBENRR b,
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Table 15
Comparisons of energy differences between the native structure and the all_helix
structure. Two different force fields, ff03 force field and the original developed force

field, are compared.

AEGB (kcal/mol) | AEPB (kcal/mol) | AEGB (kcaVmol) | AEPB (kcal/mo})
103 ffo3 Original FF Original FF
1B03 1.84 -14.40 -7.60 -25.72
1J4aM 23.42 20.14 -2.01 -18.27
1LEO -14.82 -12.38 -23.66 -22.66
1LE1 14.50 13.88 -1.53 -5.49
1LE3 18.50 9.54 -15.80 -10.71
INIZ 17.58 15.78 20.77 1593
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L5

BEFE S4B O belix #EERRPFM & ¥ 7 R EHEET RO S Bk
BEFDHERT A—F B HNTHE Ay B ST R 21T - 1= 384 .
— D% f -sheet HEEDFTRANZHRTh Ligdro -, B -sheet ¥ETE L 72 2~ & 4l
T helix #ENERH ST L% -7, ILE3 @ PDB ¥&/% GLU2,.TRP3, THR4,
THR11, THR13, THRIS D 6 FRENR CS5 a7+ A — a % & VY TRPS,

TRP12, TRP14 D3 FEENR B AL T4 A=V a kb oTW5B, FOFER,
GLU, TRP, THR @ 3 -2D7 I JEEM B -sheet HE2HR L TWB, =2
T, B-sheet EEZR LTV 5 9 RET 8 B4 555 THR & TRP ®
BT AA =T a VEEHICOWTERTAE, MD YIal—T a0t
Fi) % 1GB=1 (gbsa=0, 1), IGB=2 (gbsa=0, 1), 1GB=5 (gbsa=0)DF A& T aR
AT FA—Ta BB BRETH >, £7-, IGB=5 (gbsa=1)ITH T
BT A=V aPRVEECHTo, ZNOLORTEHIIRETF(LE
HECLDREE L IIERDERTHD, BE helix BT 4 BETLD
KEBEICE-THEREINS, LIEL, ZTOXKEFEESZL/EFELAN
ACE-XXX-NME U R7FF RETFINIBWTaR 3T+ A—a vBED
BEI/RD LD Z &IX, helix HEZBRNCLRELLTLES HB T A
—FTHDLEZDZ LW TED, IGB=5 (ghsa=1)DHFEAIIB = T 4 A
—aVBRRLEETHoTb DD, B-sheet ERTERTACS 2L T 5
A—alidaR a7 A—2ar Vb REETHoTE, T OERENE
JEALIZ B FILFERREEME L IS DFERTH B, IGB=5 (gbsa=1)DHFATH
aR 2T A= a BRI ZEL L., helix EE RS ICRETME T
DHFETHDHEBZZDZENTESD, £oT, THR, TRP Mk L CIFEE
9% 1ILE3 TiX., aR 2274 A= a yONERRICEET B /13535 2
—Z KL T B -sheet EENTFRITERpoTe B bILD, £/=, IPGB
7 B -sheet HEEREIKIZ DV T, PDB ##i&1d TYR3, LYS4, LEUS, ILE6, LEU7,
LEU12, LYS13. GLUIS5, THR16, THR17, THR18, GLUI19, ALA20, GLY41,
TRP43, THR44, TYR45, ASP46, THR51, PHES2, THR53, VALS54, THR55
BCSAVTHA—arkboTnd, TOREE, ALA, ASP, GLU, GLY,
ILE, LEU, LYS, PHE, THR., TRP, TYR, VAL @ 12 D7 I / EIZ
Lo T 1IPGB @ B-sheet MEIIHENTVWD, ZThb6DT I/ BOa
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TAA—Ta YEEMICERT S &, GLU, GLY. PHE, VAL O 4 F&EfELL
ADTI/EBIEIMD vI2b—aOIFFEETOLETaR 2074 4
—Ya URELEETH o, CORRIIEHEFHEORKR LB D
RTHD, ILE3 DA LRRIZ IPGB DFAE S, B -sheet HEENFRITX
o T AR helix MEZBRICEERLTLE I WP AT A—=F 12 dH
BEEZBIENTED,

—77. 1L2Y i3 IGB=2 (gbsa=0) DFH Z R < T X TOHFE THIRAIREE B
SFHRNZEII LT3, 1L2Y @ PDB #EIL 3 2OFXELR “REEN O
RS TW3, LEU2, TYR3, ILE4, GLN5, TRP6, LEU7. LYSS8, ASP9
D 8 HEMNaR AT A—alk b helix BEEHE L. PROI2,
SERIBD 2FZEMN R IV T A~ a &bV 3-10 helix HEFHR L.
ARG16 # C5 27 4+ A—3 3 %, PRO17, PROI8, PROIO BB a7
FA=ayiedV, strand WEEHRLTND, T, FEELEED
1D & — ERREETREICIE, EHCEAORGEABENR T I /8 20 o
FTRBREWVCLY BEFEEL TS, 9 helix EEEER LTV 5, ASP.
GLN, ILE, LEU, TRP, TYR D3> 7 4 XA —3 3 VEREMHIZOWTHEE
$5&, GLN LSO T I JBEIZOWT, MD ¥ 2 b—3v g v DIEIFLT
DIFETEFEFEFEORLIZRRY aR av 74 A~ a b N LR
ELiaoTe, helix HiE%E LD ERTHABRL ., helix HETLENLT
DAFNRT A—FRHEE LT, helix FECFRICRILELD L E S
55, IKRIT 3-10helix #EEEA L TV% PRO, SER D74 A —3
3 VREMICOWTHERTA &, SER THETFLEHEORBRLBRY o
RIVTHA—=TalH, PRO TREFLEHELRLLL Bar 74 A—
VarBRENENRE ThoT, TOEBMOFRNRD L FiElL 16B=1
(gbsa=0, 1)D 2 DDHFIELTTH D, TOMDITETIE helix DEPEEL 22
2TLEW, FEICIZR Lz, SER OaY 74 A —3 g L REMIZON
TOMD ¥YIalb—=varOloFEZBNTHaR 2V T4 A— g0
PROLEETHY, RICEERALV T+ A~ a i C5 20 T4 A—3
23X THD, M7+ A— g L DEF IGB=1 (ghsa=0) : 1.38 keal/mol T
HY ., IGB=1 (gbsa=1) : 1.92 kcal/mol Th o7z, FOMOFIETI. 071
keal/mol ~ 1.02 kcal/mol T& 72, IGB=1 (gbsa=0, NN Er o R DE2EMEN
B £ D72 IGB=1 (gbsa=0, 1) %, = DIEKD helix RrEDFHZ R
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L7ebDEEZ bND, BKHEIZ strand #EEER LTS ARG, PRO T
HERALE, ar7xA—va v BEHIZONWT, MD ¥Ial—a3r0
BTCOHETBIAL T4 A=V a v BEBRETH -7, ARG DHETFL
FEHBELIIRRIFERTH o, ZOBE S helix HEGHEB O & FEEIC.
strand BEEGEIK CTHIA B < strand REEZ L VT W BT A— g
ERENMTDINERTA—FE2EST I VEBENELFELEED, strand
BEDO TR LI bDEBE X b5, 1L2Y 13 helix B BRICET
695 5m % AWIUE, GLY 2 wm BEEISICFET A Z L &, PRO 1%
DERE L strand AMEZ L VT WZ LD, HBIA S I- T HIATEE
RETNLTHDHEEZXD, TNETHEINTWA MD ¥ Ial—ay
[CRBTA—NT 4 T ORIIBIN 1L2Y FiFThHB b, U EoEH
DOEETHZ ENTES,

1VII 1% IGB=1 & IGB=5 OfE, HARETIRERIRF CHo7-, =
WHEERYEF ISR B < FRICERB LT3, 1VII @ PDB #1&11. ASP4,
GLU5, ASP6, PHE7. LYS8, ALA9, ARGI15, SER16. ALA17, PHEIS,
ALA19, LEU23, TRP24, LYS25, GLN26, GLN27, ASN28, LEU29, LYS30.
LYS31, GLU32 B aR IV TH A= 5% LV helix EEZER LT
% helix #3& & helix HEDH O 2 7 FTOWEFEBALIZIX, GLY £ 7713 PRO
DEFELTWSD, £7 helix EZHER LT3, ALA, ARG, ASP, GLN,
GLU, LEU, LYS. PHE, SER, TRP D=7 # A —3i g U REMHIZ DN
THEHEBT 5 &, ARG, GLN, GLU, PHE LIS D7 I /EEIZDWT, MD &
Ralb—va YOREETCOFETEHLFHAOER L IZERY R =
VT FAA—Ta PR OLEEEL R, TOREMIZLY ., helix FEITE
B X < FRNCERZIL TV EEZ B2 L TE& 5, ARG, GLN, GLU,
PHE (3hd7 I JBIZHES, aR 273 A—3 3 VOREHPEN, F
HMETHZDT7 IV BOFETHHSS T helix #BEDOEEIBEL RBH
madh o,

IPGB @ helix fEIIZ-2V T, PDB #& Tik ALA23, ALA24, THR25,
ALA26, GLU27, LYS28, VAL29, PHE30, LYS31. GLN32, TYR33. ALA34,
ASN35, ASP36, ASN37 M aR IV 7+ A— g &LV, helix B2
X LT3, ALA, ASN, ASP, GLN, GLU, LYS. PHE, THR. TYR. VAL
DAL T H A= a YEREMIZIMD ¥ 2 b—3 3 > T GLN,GLU, PHE,
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VAL 2B T _TOTFT I /BT, BETNTOHFETeR 273 A—V
g VREEE RO, TOBRIIETLENEEERLIIRRIFBERTH D,
IPGB |3 B -sheet fEIE TIZFRINEL AN T LUE 7D, helix B TiEtb
B TR LT e, Zhb, helix #dgEd & 28 THE & < helix
WEZERCRETMT 2 I1ERN S oleb B2 HND,

INETIRARTE @FE R helix HEOREMIL, (6) D B-sheet H
WICB B HENT A —Z OFEMEFE T H R S, {03 force field %
FAVY, IGB=5 (gbsa=1) Z{#ER L=%HE, 6 fH+ 4 {6 T PDB #id& & 1 I R
725 all_helix HE 2 BRICEE{L L. 202 b Y, ff03 force field (&
W helix EEZRTENNTEINEASNTZA—FTHY, MDVIalb—Tsg
VL VREMSNBEEL, AP ATA—FOFEERTITDHZ LN
RENT,

R EHRORYHE L KOBEDROEEH:

ACE-XXX-NME QU_RTF REFLEFERL, £7I /8O C5 27
FRA—=VarlaRarrxA—a OREREBEFEFRNZEM L,
C5 a7 A~ asidB-sheet BELHATAEERA L T4 A— s
LT, eRaIV 74 A=z vidhelix BELZHERTIEERI VT 4
A—=varb L THERBLE, ZM5%H ACE-ALA-NME ©5 /M2 20Tk
2004 §21Z Yong Duan |2 X T, BEZEH, Ether A H (¢ =4.335), Water
B (:=7839) D3 ODRR-TEEBIIBIT I T4 A— a2
EEOFEMRFEI Thhi, " 20Bec L, EZed & Ether HllE
FTIIEIZCleqar 74 A=V a UREBEEL /2D helix HE° B -sheet
HEREDEBER_REEEHEMTDaR IV T A=V 3, C5aT
AA—vay, BALYTFA—Va L Cleq 274 A—ariv
AEE LR TN, —F, Water BIEP TIdaeR I 74 A~V 32, C5
AT FA—valy, BALTFA—alWB Cleq AT FA—Va
LV BEEELZZSTWE, EBIZ, 2D 3 20aALTHA— 3 OFT
C5arvTx A= arPELbRERELE>TWE, aRIVITFA—g
EVH C5 avTHA—vavOFRRETHIEVIFEREIFAORT
EEFHE LS LB L7, F, BEDORDEaR 20T A -3
DEBEE#EEE C5 2V 74 A~ a VORIBIEHEOEHEO, TAIEF
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NFEN., (O, T) = (-70.5, -32.1), (P, ¥) = (-1564, 1438)THH, F~x
DRDT-BBEREED(D, T) = (-77.9, 262), (P, ¥) = (-156.4, 149.5)
k<< —%L7, ZZ T, Yong Duan £DB L2 HE ClIMERELE
BIZ MP2I631G** R AV, I T A= a VRT UV VTR F—
FHEITIE MP2lcc-pVTZ 2B WTE D  (MP2/6-31G**¥//IMP2/cc-pVTZ) . Fix
D L7z HF/6-31G**//B3LY Plec-pVTZ 123 ERENB W FIEEER

LT3, Lal, FHaedMTokBFLFEHERE. BEOT o R
HELa T3 AV a VREENICH, #BEMIZL XK LIEERE
BTy, ZURHRTHDHLEZD,

Yong Duan & DEZEH L Ether £ TORFLZHEORKERIL, FER
PWNERFZTIR, FUNTEBENELLIFTVEENZWAEERH D Z
EEBIRLTVDS, BT, ZORFTTHROEEL -1 Cleq 27
F A —g id, STETACE @ C=0 £ NME @ N-H 23KkRHEESEZERD
LI SoTHRENIBETHDZ &b, TEOEXHHEEAZ A
PR T-HE2EELTLESSBNRH D, £, FU7HDZ
KRB AN LEZ D &, TFHKEFEEIL B -sheet HE XL Y b helix
EOFRENT &0, FEEMN/PEZNWE helix HEZBRICEZELEYE
TLE S iR H 5, EERIZW L OPOERIZBNT, FEERMETH
(I %Y EiX helix HEEEZTER LT3 Z EBRERSL TN S, W
—F . KOEESEEZMELEE. helix HE<C B -sheet #ER EDFE
R RHEERUR T D aR 2V T F A—Tay, C5ar7rA—al,
BarvZii—rarP(oar 7y A—va ACHRBKEELENT
Wiz, E6IT, BZef E Ether FF T TIEERRRETED LD, wE
B vEHEDO®, C5S av T+ A—aidd Clegq 274+ A—a O
BT LESTWE B2y T4 A= 3 iy, Water FHETFTIHEL
BEESHTND, BT+ A— a3 id strand HEERL—HD B -sheet
WETERTH ETEERA LV 74 A=V aryThd, ZOIehb, ¥
VRIBDEERT Y BHCIIKOBRBEDRPREBERERZRT I L
MEZ LMD, “NETOH2OHFEICENTH, F o 7HHEDILER
AT BLRIIKS FREETHS Z ARENTN G, B
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BEHBEEANEMD ¥Ialb—YavilddaryiA—va VEE
& BRI R

B8 /35 A—& Th 5 ff03 force filed 2V, ACE-XXX-NME 33
FFREFACH LT MD I 2lb—ar2EfTLE, IGB A7V a
R 1,2, 503 O0LTOEFREETNVERITL, TOHLXDFEITD
WT SA EFEEZEATHES (gbsa=0) LEALWEE (gbsa=l) @ 2 D
DFEEFR L, LirL, WFhO IGB A 7vav2FEHALTYH, £k,
SA BTHZEALTCHLLARSTh, Z<DTI/BTaR 2T AV
a VOBFRREENEREIN, FIZ, 7 I BEHD OADN-60° (I
TRELKEERLTNARED, aR B AT A A—T a3 VPBRIZEE
fLLTLEV, OAMN-180° 1D C5 =7+ A—a VRAREEL
T3, — I E NI EEORZEFNIMD 2 b—a D
R A—Z L FEOREIZRE KFTD, ABEDRIESR IGB & gbsa
TvalE) 6 DOHFETENENRA LR, LOHETHaR 207
AA =V arOBRREEREEETIZERTER o, £oT, 20
E97%aR a7+ A —a VIBRILREMHIIIE AT A —FITHRURITFL
T RERB> TEHSNLRESETH L AIREEIE,

—J5. EHREHEET VTR ERICKSF%2 ACE-ALA-NME 9
TF REFAVORBRICEEZEERIZOVWTMD YIa2b—Tar 7o
o LinL, ZORFEbEFEREETNVESEHR LERA LRFC, OAD-
60° FEDREREEMDBR LI, FHIZE bRV aR, B T4 A—
VarPEECEE L, K TEERICBESEERTHoTH, #
R ETVIC K VBREDREZRY ANRE a7+ A= 3 VREM
WIEZER2WZ EBEZBND,

FUNRTEEEIEAOT I BREDEE I NERE, TOT I/
HMEDPELWIV T A—a VEFMTERN T A—F 2FE-TND
By, BEORESLETFTNVHEREZ FARICKEERSEHRLEZL LT,
IELWMD ¥R alb—va VidEfTINRWATREERE, Z0Z L E25R
TESIZ, aR AT H A= a VEREESE 03 force field 1 -7
Z RN B EREETENL, B -sheet L T R LTV,
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BEHBRFA—FRIBDIURIRIEBETRCRT 5,
MMPBSA (GBSA) B % i - 7= BB -8t

BEfFE /X7 A —% 03 force field & AW =& 37 B KEETRIDE,
Native #i&E & FTHIREEDORT v Vo X AF—EHE % MMPBSA(GBSA)
1% AV CEElE L7, IGB=1 (gbsa=0, 1) TiX 1LE3 & 1PGB TAEGB & AEPB
DFENPKE L, FiZ, gbsa=0 @ 1PGB, gbsa=1 M ILE3 & 1PGB Tli=Xx
NE—DFSRPEEL, GBEE PBIETEE L HEr SN A2EERHEIZR -
TLEok, GBIEE PBIETIHRAI LHED = RAAX—ZZFME L TWAIC
HEL LT, M- RAF—ZICHEBENRR LNV &2 D, IGB=1 (gbsa=0,
DITE L BEHEBREPRATECOVARNIENRB L 6D, F2, 1LE3 &
1PGB it & 12 B -sheet #EE % & B Z L 226, IGB=1 (gbsa=0, I)ITFFIZ. B-
sheet HEZE L FMETERWVWHETHEELE XD, TNETOHET
B -sheet BEEIIZARDBEEDENEETHD Z EBAMoTVBH, P i
BEZh BN A4y 72 7 1T B -sheet #EE % 75D ILE3 & 1PGB DA T HI/LF—
A IE L fThn &S ZofERIT, ZOFFRBRE GFELRY,
1VII Tid Native ENRMD I 2 b—va VXV EEICHRELTLE -
720 1VIL }X 3 -2 helix 1%&25 3 oD PHE iIH® n-n FEEM & belix &
5 LOBAKBHEERACL S THIVEENRNTWEIHETH D, -7,
IGB=1 (gbsa=0, 1) IZB/KMHEERC - HEFERAEZELIRETE T
RN ERBZ DD,
IGB=2 (gbsa=0, 1) TiX$_XTDO¥ /7B TAEGB & AEPB DT F/NVF
—DEHER—B L., GBIL PBIETRELHM SN AIMENR L D L2
S, LA, 1L2Y & 1VII T Native BENR MD L a2 b—3a T LY
BIEIZRAEE LT LE o7, 1L2Y TIE TYR, TRP D n-aFEMFEMH &, TRP,
PRO OBAKMMHEERASEBEVBICEERZEZRL TS, 1V b -
r HEMER L BKMBEERIC L > THRENER S TNS, 20T &
B, IGB=2 (gbsa=0, 1) IXB/KMMEIEAC - n HAMEMRZIELSRETE
TWRWZ ENEZBND,
IGB=5 (gbsa=0) Ti¥ ILE3 R T_TDF 7 HIZOWTAEGB &
AEPB DTHILX—DHEN—Z L, GB ik PBIETRE LMWL
ERRIL LD LT, F7-. IGB=1 (gbsa=0, 1), IGB=2 (gbsa=0, 1) {Zfk
~_ AEGB & AEPB DX )NF—HZ DL ONIMTVMEE & > T D, 7L,
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IGB=1 (gbsa=0, 1), 1GB=2 (gbsa=0, 1) TIXZ A FE T 1L2Y R IVIL 2DV T
MD ¥R ab—3a il L DEENRIEICENTLE > TWedd, IGB=5
(gbsa=0) TiX PDB HiZ L<fRo/EFE MD VI ab—a UPRETS
iz, IGB=5 (gbsa=0) (XBUKEMEEIEMAC n- o MAEEHIZHEBEH R < KA
TEBHDD, —H D B-sheet FHEICK L THEESREZEL KRB TER
WHETHDBEEA2DH, —F IGB=5 (gbsa=1) TiX, TXTDOF 7 EIT
DWTAEGB & AEPB DZRNX—DHFFNR—EL, GB iEE PBIETHE
CHIMENDEERRI LD ERoTE, o, TNETOHFIEOHF TR D
AEGB & AEPB D RVF—EBEVME & 72 o 7o, ZHUTIGB=5 (gbsa=1) 7%
£TOGBEDP TR LFENEH NI EEZRLTWS, £7-.IGB=1 (gbsa=0,
1) . IGB=2 (gbsa=0, 1) TR LN/~ MD ¥ = L —3 o POREREX
Rbhniehrolz, Lo, IGB=5 (gbsa=1) I3&Eb L BESHREREA L
EGEREAET LV Th D LHBTCE 5,

IGB=5 (gbsa=1) {2\ T, 1IPGB ZR<E&TDF /37 E T, Native #§
ELV L TFHREDFTFNEETH -7, ZhiE, 1ILE3, 1L2Y. 1VII TiX
TANF—RIC+TREREEEZTFRATETEY, =RV F—DEEFRD
5LV ERMICH LT, ZOMBEFHRERZFETHDIZLEZRLTVE,
L2>L 1ILE3 & IVIL IZX LT, Boiz TRIHEER PDB & iakE<
Bixolc, BT, 1LE3 Tk B -sheet HEEZ TR T 5 & I T helix #HiE
2R LT, FHIHEEIX PDB #iE L 2< ER22I20E D57, Native i
LIV LTFRBEEDHT R ZRANFXF—WICEETH D LD Z L id, {f03 force
field Z V2 MD ¥ 2 L—¥ 3 A L B3 EHEETHI Tt PDB #Es
TRTZHZLIRARETH D LMW T& 5, 1PGB Tl Native #1EDH 23
THRVF—HNCRETH D, ZHd, FETHICFAF—DEE R
DIEBRTETNRNIEEZRLTEY, EVEVWMD YI=2lb—vay
B2 LE L LTWAATREND 5 5, 1PGB i3 E3 56 T, 1LE3 (FREL#K
17). 1L2Y (GREHK 200, LVI (REEK :36) LHANTHREWT L4345
Do, BE, ZFUNIBITF—NT 4 TEI VA —F—TEBZ 5
EbhCna, W UnL, SEHTbhEX o 7 B EHEETRIS S =
L—va B LY bERCEWF B —F—DT I 2 —v 3 Th
D, 10° BR S — L OFRBICENBESELBoIZBE R, IPGB DL 5
72 helix #§15 & B -sheet HEDTF & F WL 7 L Ry Blz>0 T,
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F—=F—DEMVIaL—Ta VOETHREBENTHS, LirL, BED
HEBEI TR IOEH VI 2L —va gLy, 5%IZERMOY I
2= alTEMYI 2L —va U REHETE R L5 2, BARNRNIE
RBIEOZERNBMLERTRTH D,

FRIIBNRT A—F OREE
(@) 2 7xA—a RENICBITAFRAG T A—FZOF4H
BHIWCBR L1835 A—F 2\, ACE-XXX-NME U_7FF REF
WMIZH L TMD ¥ = b—ia r2FE T L, BEFOD ff03 force field %
WA T, RbRBEORWEER Th o7z IGB=5 (gbsa=1) DEHTIAL
EFNEEST, CS5av T A—TartaR a7 A= a VDI FR
IEF—LEMEIZOWT, CYS, MET, THR, VAL 2R £THO7 I VBT
BET{LEHEEFBEOBMONERBEON, ZOZEREABERTA—FD
BEPRESHKELIEILZRLTWDS, ZOHEETNIE helix HEE
ROTDDRBEEERDENIRTF FEFNLTHD, TOHEETNVIC
BWT, aR 2 T4 A—Tarihby C5 a7 A—varOFRT
FNF—HNCRBTEE -T2 8%, FUoR_7 BB EV I =V—var
H11Z helix HEZBRICEZEL L TWEMEREECTELZLEZRLTY
B, T TEBFLEHELFFEDPH -7~ THR OBREEI T+ A—3
VIZOWTHEHB LEBE, BEFHEFHERRBWTL MD ¥ Iab—va
KEWTHBAV T A~ arvBRBRELRoT, BEEA L T+ A
—aVURFEOENa T F A= g ThHhofeZ &b, THR IZOW
THETEFEHBREORREZRE (R LSBT A—F T &b
T&D, VT A—arb Ui, BT EEHRLFEOEN
EREEO NG NRT A—FRBICRI LI=bDLWES,

(b) Z U ERBETFRCET AHRAE T A—F 0N
OB NRS A— 22 AT E BN EEETREITo 1255,
—-2% B -sheet EDTFRNCELL) Ligh o7, FHICRFE L1537
A—FERANTE SV HSHEEETHIR{T o 72854, 1ILE3 @ B -sheet
TEL 70 A XFEE TP -sheet HBEL TFRIT A LTI LE, L L,
1PGB @ B -sheet ¥ &R TiX FRNIZ KB L 7=, IPGB TiX, THI#E & PDB
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BEORT Iy R LF—E (AEGB) KX 127.54 keal/mol Th ¥ T
BEEILEFFOICIHVBAENTE T RENLDEEZBND, LENRST,
IPGB OF LM OBRRIIAEF T A—F TR, YTab—a Vg
G A AEEMENEVY, £7/-. 1PGB D B -sheet IR T—EF helix #&
PHERLTLE>TWAD, ZhbiIalb—ya VBN ThRnE
ENFERTHBEEEXBZLNTED, IPGB O B -sheet HEETHEIT 4 AD
B -sheet FEENOLRDD, O 4 KOFEENR+mESE, HAEEARE
B L7, 1X LT B-sheet EENLEEILRB EZZLND, EEIZB-
lactglobrin { 4 & helix #&ENEE 724, B-sheet FHEEZ AL L TW 5,
Bl —%7 1L2Y, IVILIZEWT, helix HE% & B_REEETIE L < helix #
ENTFRESNE, ZOZ Lk, FRAE/ T A —F BIERIC, helix HiEx
TR T BBEOKREHAICLDIREICE > T, IELL helix #&EZZENL
LTWAIZEERLTND,

Z T, ILE3, 1L2Y, 1VIL, 1PGB ® MD ¥ = L —3 g VY OLHE
R TEIRT oy VT RZAF—F 578 RMSD(Ce) 77 7IZHERT S
& (Fig. 12(a)-(b). Fig. 13(a)-(b). Fig. 14(a)-(b). Fig. 15(a)-(b)). M5 —&FIZ
BRI H D LEZ B ENTESDH, ILE3 IZBWT, 0-ps ~ 2500-ps T
HEF VYR VRN —BR LB TEEMCHER, ZOL &,
RMSD(C ) b#RAIZBAHAmEZRT L HIZR>TWVWD, RWT 2500-ps ~
5000-ps THUERT V¥ L=f X —RERTEH08, 2O RMSD(C
a) PRAIZREREER & > T D, RIZFFHEEZ DN, 20000-ps Bifg T
DRDHTENTH B, 20000-ps FHITIHIART v LTI /LF— RMSD(C
@) &HITBAMEMER L, 20000-ps 2L -H-0 HbEOLAE S
ARLTWDS, &HEIZ 25000-ps FEICHUTT — & B HEAZ25R L,
1IL2Y {Z oW THEERIZ, BT v FF—L RMSDC o) BFEFF
B ~DOR D FNE R, 5000-ps ~ 10000-ps DI TIND 2 20F —# 1
LB EREm%E/R L, 20000-ps ~ 25000-ps DO TIEEHHNTEVMESR & -
TWez, 1VIL, IPGB IZDOWTHEERIZ, 2 oDF —Fidy I 2 b—vg»
PELIZ O, RANEREER L BAERER L, ZHLODEEND,
FRUZBARE L7 1,35 2 — % Tjd, PDB #& IR TSRV S =% v
F—HILRETHDEEBLDIENTES, Thbb, ZOFEAHE T
A—=FRBRT VR VI RINR—CHEELEMEDPBRTXBITY. BHE



NG A—FTHDBEEILND,—JF BEFEO3 force field TIEi@HI 2 helix
WME~DEEBANRD ofcfoh, RTF v VR AF—L X I BRE
EEEMEOMIZZO X ) WM REREZ RS - L3 TE oz,

(c) B -sheet WIEICXT T DFHAGH /N7 A —F OF UM

INIZ EASADFTRTHF 237 HIZ-OW T, Native HEDHNEREL 729
Teo INIZ #ETZTDFRIIBRT A—F % FAVTH al_helix BENLE T
& oTlc, INIZHEEIX HIV-1 gbl120 @ V3 loop #ED—E TH Y . = DFEME
DA DELF L 301~335 T”CTRPNYNKRK RIHIGPGRAF YTTKNIIGTI
RQAHC"TH %, E7z, 301 D CYS & 335D CYS DY RANT 4 FEEE LT
RENTWBZERMBN TS, S5HIZ, PDB IZiIZEMOMEL LT
FENTWBHD, NMR DOHEEREDEEIZIE"447-52D A HUMAN HIV-1
NEUTRALIZING ANTIBODY”: EAEEHK L TWD s, HIZMIZ L~
BTl INIZ A OREEIZ T Peptide synthesizer 12 & > THER
Eh, BMTHENREZINEZLEDTHD, TNHOEEMNDS, "ACE-
<KRIHIGPGRAFYTT>-NMEEM D% CIEEIC NMR BIEFREZHEHELTE
b9, ZORBMARLIT helix MEDFRERETHIAIREHERH B,

T 2T I1CE4 {X INIZ ®O”KRIHIGPGRAFYTT” & & < Ll7-f% &, B
D, Peptide synthesizer |Z X > THAM I, BMTHENRE SN HDT
B3, W B CHEENEESNEbLOORTIIED INIZ &EREHIMRE L
TWD, £z, INIZOV3BIEOLSICCYSIZKBEVANT 4 REEEER
LT 5, 72, INIZ Tid 8 -sheet #§1E% & - TV M, 1CE4 T B -sheet
WEE 2 & 59, bend #1E, turn %35, 3-10helix 3, helix FEIT L -
THEPER I TS, THIC, HED C RimIHEDIEED helix #E
PR LTS, (Fig 18)
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1CE4 CTRPNN HIGPGRAFYTTGEIIGDIRQAHC

2D structure  ---SGGG--S---S--TTGGGGTHHHHHHHHHHT
INIZ (model) ---===-- XKRIHIGPGRAFYTTX--~--------
2D structure ---------- EEEEE S EEEE SRS e
Fig. 18

Sequences (black) and secondary strucrues (blue) of 1CE4 and 1NIZ are expressed
by the one-letter code. These two structures have only one different amino acid

(represented by black box emphasis).

ICE4 IZ2WT, YANT 4 Fi5EZEOMN helix HEZRLTWS D
XV, PANVT 4 REERIZ B -sheet HEDLEICICERERE LT\
AIREMED D D, Fio. INIZD L IITPANVT 4 FEEHETIE, N K
O, all_helix D X 9 22 d RTENZHEENREIT/R D aJREMENR K
EWV, T, wm MEREKICHER T3 &, ZOFEEIC PRO R GLY 2R k<
BRONDHB, THEMOZ o RIFIZENTHLEL RbhB3EATH S,
E HIZ, INIZ @ all_helix #&E D MD HEZOREITRORBEALTERE LV,
turn FEE TRV 2N H OO, helix & 2 KIZ3TF 3 UONEE-TNS,
L7243-> T, INIZ ® MMPBSA(GBSA)FFIZFV T all_helix HxE D H %2
ETHoZ &id, RURKRTHITREELH S, ULOEENS, H
BAG/XT A — 513 B -sheet WEZEHE CHMTE B85 XA —F Th B
EEZDND, IHIZ, ¥ U BESIEHEETRICEVT helix HEE4EK
EBWTHEMFETOTFRANIRIILTWS Z &, INIZ % all_helix #1EDFH
BEETHD EFTMLIZZ ED 5, helix HEEIZIBNT b ks TR AT AE
BRINTA—BTCHBEEZBZLNTEB,

(d) FHSG/NT A —2 O Rtk
SEFINCHRFE LIS RTA—F L ZNETDHEPNRT A —F DHRE



BV, B N7 A —F 2RO DBOBESEORYBNST TH D,
ff03 force field LARGD 1B/ T A —F [ IEZELMETC, {03 force field I ¢
=4.335 T D ether WS T THEM LT, P —F SEEFHICHESR
L7 F135/%5 A —F L e =7839 BED Water BHAH T CEHHE LA LOT
& D, {03 force filed IXLAVLARTIDSJHNT A—F LEARB ERBREICRL
VRUBEHERFERTEBRL I R-TWAR, g, BT A—F
REDBICARIREZEAT I EBRED THELEZRLTVWE, —F
T, e=4335 BEOBREERREL VWO b1, ERZ 7 BORER, #
R OREIES . BERICH O DI D R0T W BN S e & Ry
B, MRBEAMCED LSRRV BOL—TESiR Sk, &
OBRECIIFEENMETEBLLOLELbRD, £, EOHEFEIT helix
MEMREFET 3 ERBERbAOA TS, B x5z “hETo
HFETH Ry EEEDRERITIIAGFRUERAIR THD Z LB
S>TWB, B J 5T SEOIZEEETFTRNRTH - I LBRR/NS 72
& LR R0 B -sheet G Z FF 0¥ /X H, B -sheet &R EMERHGIZ A
WE 30 BT O Z 27 BIZiX ffO3 force filed M T&E 2o 72 AEE
AT, Fio, ¥y BEEICEEREREZRT ligand FHEEALIC
BHLAEBE, ligand BABZETOAY ODEFLZENLL, BECKDF
WCEBLENDZbDEEXBND, HREIZEL O X BEREESCMD ¥ 2
L—3a VZBWT, # Uy BIEHEAIC KRS TR S, 0Ky
FBF Ry ERRRERBIZ KX RBREZR LTV AEENE N, B30 -
DESRBEAPOTEE, BT A—FIIKOWEIREEATHZ L
13, B Z o7 RS R EEE T TR, F Uy EEREARITIC
DWTHIEFICEETHDL LWV Z D,

ZURIRIEEETREE MD ¥ 2 U—Y g VIERM
FRADBERTA—F 2ol Z o 7 EIE#HETRIZB W T, 375K
DIEFET 30ns O MD I 2L — s rZ2ETLE, MD ¥YIalb—i3
v O2REEIT AT 2 EROMIT OFER (Fig. 12(c). Fig. 13(c). Fig. 14(c).
Fig. 15(c)) WCEBETH L, 0¥ VI HOBRIZBNTY, BEX T
SERICEL TV IR OERIIHERTE 2o/, £o T, 30-ns @ MD
3al—arThoTh, EERTRTHHILEELDND, &<



=, 1VIL, 1PGB DBE—HRS & 8 4 DA & —Vid 1LE3, 112Y &
B EIEFIZRKE L, 30-ns HETCHEEREBLEZENZNWI ENRELHE
BTED, BEZVAVESIFBEOH VBRI I VA —F—DA
F—ATESEELZLNTHND, W LoT, MD ¥ alb—va R
DIER., PRALNEMRBIEORBEIRD LN D,

—F., TZTHURRT Uy VT RIF—L RMSD(Ca) OBE{RIZEH
4% L (Fig. 12(a)-(b). Fig. 13(a)(b). Fig. 14(a)-(b). Fig. 15(a)-(b)) . kit
MECEERSH 2 OO0, EERHETHIN T 2RBICEVHRBEEGEEH
BT TRERR2NZENRDDND, Thbh, K7y LR NAF—DEN
FhoEZ T 5 2OMEIE, /37 A —F OEEELIzIE2u0 30000 ELK
OWEDO RTINS/ RMSD(Ca) 2EDZENTEE, L,
BbRT ¥ v L R —MEOHEERS, B b/E RMSD(Ca) 2 &
LT TiRRhol, £ZT, ERGBITZITV., 5 DOBEO YIS
NOOEENES, BEOEEVESEELX DT LT, 1ILE3, IVII TE5-
DHEDOHTHED RMSD(Ce) W/NSWVWHOEFI YT Z Lz Lz,
Fi, 1IL2Y TH 5 2OHEOHF T 2 FHIZ RMSD(Ca) N/hEWNWHEESR
ROET RN TE, Z0ZEX, RFVUr Lz RNF—% ETHROHR
WL BREI SAZ DU T LMBADRESZ LT, DIRMIZY VI E
MEHETRZITIZENTERZLEZRLTVWSD, £/, IPGB 220
TS5 >OBEDT T3 FHHIZ RMSD(Co) AA/NEREELE VR, B
TV VTR R— ERSENT. WD b Z LR EREE DT
RETRNZEPHT SN2 Z b, YIalb—a VERBEY 20
DI RESHEDEHIZRR LD EEX NS,



5

MD ¥R 2 b—3g VI E T A—F 2 KTE L. 103 force field iXi&
7 helix MELZEBERERT,

MD ©3% oLt a v OBHERETC B RS UERTRTHY |
IGB=5 (gbsa=1) #HHk b M VIR E R T,

MD I alb—a vy AV o7 B EEETRNC RS I RE 2
VIial—a VEEBKRETHD,

SHRICER LB RS A—FiE, arv I A—arly, oo BEZ
KRB REEBNT-REER/NTA—FTH D,
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*1 DT
The time step (psec). Recommended MAXIMUM is .002 if SHAKE is used, or .001
if it isn’t. Note that for temperatures above 300K, the step size should be reduced
since greater temperatures mean increased velocities and longer distance traveled
between each force evaluation, which can lead to anomalously high energies and

system blowup. Default 0.001.

*2.*3, *4 About GB method
The generalized Born solvation model can be used instead of explicit water for non-
polarizable force fields such as ff94 or ff99. There are several "flavors" of GB
available, depending upon the value of igh. The version that has been most
extensively tested corresponds to igh=1; the "OBC" models (igh=2 and 5) are newer,
but appear to give significant improvements and are recommended for most projects
(certainly for peptides or proteins). Users should understand that all (current) GB
models have limitations and should proceed with caution. Generalized Born
simulations can only be run for non-pericdic systems, i.e. where ntb=0. The
nonbonded cutoff for GB calculations should be greater than that for PME
calculations, perhaps cur=16. The slowly-varying forces generally do not have to be

evaluated at every step for GB, either nrespa=2 or 4.

*2  IGB=1
The Hawkins, Cramer, Truhlar [(D,®)] pairwise generalized Born model (GBHCT') is

used, with parameters described by Tsui and Case [@]. This model uses the default
radii set up by LEaP. It is slightly different from the GB model that was included in

Amber6. If you want to compare to Amber 6, or need to continue an ongoing
simulation, you should use the command "set default PBradii amber6" in LEaP, and

set igh=1 in sander. For reference, the Amber6 values are those used by an carlier

Tsui and Case paper [@]
*3 IGB=2
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Use a modified GB model developed by A. Onufriev, D. Bashford and D.A. Case
(GBOBC); the main idea was published earlier [®)], but the actual implementation

here is an elaboration of this initial idea [®)]. The parameters « , S , and vy
were determined by empirical fits, and have the values 0.8, 0.0, and 2.909125. This
corresponds to model I in Ref [@)]. With this option, you should use the LEaP

command "set default PBradii mbondi2" or "set default PBradii bondi" to prepare the

prmiop file.

*4  IGB=5
Same as igh=2, except that npow «, B,y are 1.0,0.8, and 4.85. This corresponds to
model 11 in Ref [©)]. With this option, you should usec the command "set default
PBradii mbondi2" in setting up the prmtop file, although "set default PBradii bondi"
is also OK. When tested in MD simulations of several proteins [®], both of the above
parameterizations of the "OBC" model showed equal performance, although further
tests [(D] on an extensive set of protein structures revealed that the igh=35 variant
agrees better with the Poisson-Boltzmann treatment in calculating the electrostatic

part of the solvation free energy.

*5,%6 GBSA=0, 1
Option to carry out GB/SA (generalized Born/surface area) simulations. For the
default value of 0, surface area will not be computed and included in the solvation
term. If ghsa = 1, surface area will be computed using the LCPO model. [®] If gbsa
= 2, surface area will be computed by recursively approximating a sphere around an
atom, starting from an icosahedra. Note that no forces are generated in this case,
hence, gbsa = 2 only works for a single point energy calculation and is mainly

intended for energy decomposition in the realm of MM_GBSA.

*7 CUT
This is used to specify the nonbonded cutoff, in Angstroms. For PME, the cutoff is
used to limit direct space sum, and the default value of 8.0 is usually a good value.
When igh>0, the cutoff is used to truncate nonbonded pairs (on an atom-by-atom
basis); here a larger value than the default is generally required. A separate parameter

(RGBMAX) controls the maximum distance between atom pairs that will be
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considered in carrying out the pairwise summation involved in calculating the

effective Born radii, see the generalized Born section below.

*8 RGBMAX
This parameter controls the maximum distance between atom pairs that will be
considered in carrying out the pairwise summation involved in calculating the
effective Born radii. Atoms whose associated spheres are farther way than rgbmax
from given atom will not contribute to that atom’s effective Born radius. This is
implemented in a "smooth" fashion (thanks mainly to W.A. Svrcek-Seiler), so that
when part of an atom’s atomic sphere lies inside rgbmax cutoff, that part contributes
to the low-dielectric region that determines the effective Born radius. The default is
25 A, which is usually plenty for single- domain proteins of a few hundred residues.
Even smaller values (of 10-15 A) are reasonable, changing the functional form of the
generalized Born theory a little bit, in exchange for a considerable speed-up in
efficiency, and without introducing the usual cut-off artifacts such as drifts in the total
energy. The rgbmax parameter affects only the effective Born radii (and the
derivatives of these values with respect to atomic coordinates). The cut parameter, on
the other hand, determines the maximum distance for the electrostatic, van der Waals
and "off-diagonal" terms of the generalized Born interaction. The value of rgbmax
might be either greater or smaller than that of cur. these two parameters are
independent of each other. Howeyv er, values of cut that are too small are more likely
to lead to artifacts than are small values of rghmax; therefore one typically sets

rgbmax <= cut.

*9 NMROPT
=0
no nmr-type analysis will be done; default (Note: this variable replaces nmrmax from
previous versions, and has a slightly different meaning.)
>0
NMR restraints/weight changes will be read
=2

NOESY volume restraints or chemical shift restraints will be read as well
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*10 NRESPA

This variable allows the user to evaluate slowly-varying terms in the force field less
frequently. For PME, “slowly-varying" (now) means the reciprocal sum. For
generalized Born runs, the "slowly-varying" forces are those involving derivatives
with respect to the effective radii, and pair interactions whose distances are greater
than the "inner" cutoff, currently hard-wired at 8 A.

If NRESPA>1 these slowly-varying forces are evaluated every nrespa steps. The
forces are adjusted appropriately, leading to an impulse at that step. If nrespa*dt is
less than or equal to 4 fs the energy conservation is not seriously compromised.
However if nrespa*dt > 4 fs the simulation becomes less stable. Note that energies
and related quantities are only accessible every nrespa steps, since the values at other

times are meaningless.

¥11,*12 About NTT option
Switch for temperature scaling. Note that setting s#t=0 corresponds to the
microcanonical (NVE) ensemble (which should approach the canonical one for large
numbers of degrees of freedom). Some aspects of the "weak-coupling ensemble"
(nt1=1) have been examined, and roughly interpolate between the microcanonical and
canonical ensembles [@]. The nit=2 and 3 options correspond to the canonical
(constant T) ensemble. The ntt=4 option is included for historical reasons, but does

not correspond to any of the traditional ensembles.

*11 NTT=1
Constant temperature, using the weak-coupling algorithm [@]. A single scaling factor
is used for all atoms. Note that this algorithm just ensures that the total kinetic energy
is appropriate for the desired temperature; it does nothing to ensure that the
temperature is even over all parts of the molecule. Atomic collisions should serve to
ensure an even temperature distribution, but this is not guaranteed, and can be a
particular problem for generalized Born simulations, where there are no collisions
with solvent. Other temperature coupling options (especially nt=3) should probably

be used for generalized Born simulations.
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*12 NTT=3
Use Langevin dynamics with the collision frequency _ given by gamma_In, discussed

below. Note that when _ has its default value of zero, this is the same as setting ni#f =
0.

*13 GAMMA_LN
The collision frequency _, in ps-1, when ntt = 3. A simple Leapfrog integrator is used
to propagate the dynamics, with the kinetic energy adjusted to be correct for the

harmonic oscillator case [@D,d2]. Note that it is not necessary that _ approximate the

physical collision frequency. In fact, it is often advantageous, in terms of sampling or

stability of integration, to use much smaller values. Default is 0 [@,3)].

*14 NTB=l,2
Periodic boundary. If NTB .EQ. O then a boundary is NOT applied regardless of any
boundary condition information in the topology file. The value of NTB specifies
whether constant volume or constant pressure dynamics will be used. Options for

constant pressure are described in a separate section below.

=0 no periodicity is applied and PME is off
=1 constant volume (default)
=2 constant pressure

If NTB .NE. 0, there must be a periodic boundary in the topology file. Constant
pressure is not used in minimization (IMIN=1, above). For a periodic system,
constant pressure is the only way to equilibrate density if the starting state is not
correct. For example, the solvent packing scheme used in LEaP can result in a net
void when solvent molecules are subtracted which can aggregate into "vacuum
bubbles" in a constant volume run. Another potential problem are small gaps at the
edges of the box. The upshot is that almost every system needs to be equilibrated at
constant pressure (ntb=2, ntp>0) to get to a proper density. But be sure to equilibrate
first (at constant volume) to something close to the final temperature, before turning

on constant pressure.

*15 NTP=0, 1

Flag for constant pressure dynamics. This option should be set to 1 or 2 when
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Constant Pressure periodic boundary conditions are used (NTB = 2).
=0  Used with NTB not = 2 (default); no pressure scaling
=1  md with isotropic position scaling
=2  md with anisotropic (x-,y-,z-) pressure scaling: this should only be
used with orthogonal boxes (i.e. with all angles set to 900).
Anisotropic scaling is primarily intended for non-isotropic systems,
such as membrane simulations, where the surface tensions are
different in different directions; it is generally not appropriate for solutes

dissolved in water.

*16 SALTCON
Sets the concentration (M) of 1-1 mobile counterions in solution, using a modified

generalized Born theory based on the Debye-Hiickel limiting law for ion screening of

interactions [@]. Default is 0.0 M (i.e. no Debye-Hiickel screening.) Setting salfcon

to a non-zero value does result in some increase in computation time.
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EEHSFVI a2 b—Ta VIRBWAFHEABNAT A OB L
Z Uo7 R ERE TR ~DIEH
T/ LSRR CEAMB(LERER) Ffd Kl

XL ®DIZ] TE, a2 Ca—FHEROELWREICEY, TRETHERKS I~ g
VBB THTEBERE R BRGEHREMBRRIZOVWT, lECASEETYIa L
—varEFIIENRFARICR>TEE, Zhiz by, EHBEESFICRITAHER
FORENIBERLOLR-TETWD, HBIZAIESTFIIRNT, HOBEEDF—F v b
ERDZRAEOMEHEE N ERICEVIRET A Z LIIES CIRE VDT,
{EERISLAHEE TR AT b T 5, I Molecular Dynamics (MD) & X = L —
VareAWE R B EEETRIL, BEIFEREICKFET S L ETRIEIT

ITELRARETHY KEHMBFINTWHFHETHS, Sbic, BIFERMNE WD SEH
BPRICLTH. MD V2 2 b—3 8 VX FREE ORKA RS E L ECERT
BT ENAERR D, EFFEREE AV EASETRHETo TV EHEENS TR &
hTwd, Lirl, ara— ¥ OHEREARBEOICESTE—F T, MD ¥Ialb—
Ya VIBER EOTHOEMIE, RERBL TCOWRWORBRFRTHD, Thwi, Z3
JESEHETFRE2EDEL DEKSF U Iab—ailBnWT, ERBER L O
BALT LbmWEREAT. RARBEE 2oTW5,

T TAMETIL, F o7 EALFHBETFACET 24 R7 7o —F&2@BL T, ¥
NI BERMBRE LI MD ¥R ab—a VORBER LIKRVBAR, Sbic, BESAL
L7z MD ¥R 2b—3aryaHEX UREIEESTRA~NGEL, YIalb—va g
BEERHFMLAZ, BEENOIE, ChETo TBEHEEHEEZRWEZ R BRI K
WEDORZEHAENT OMEL ITHEONHRE DL LI, (1) EFEABNT A—FEH
7o MD Y2 al—3a itk 3 ¥ R B BETRE . EEAE/ T A— % ORIRES
DR (2) B FEHEEZRBRLEFARBE NS/ 5 A -2 0R%, (3) FHEaR
EHRNRGA—F Wz MD V2 ab—3ia i kB2 U7 B EETR. 2287
L7,

[BEFF/ 1B/ A —Z 703 force fieldZAWVWEMD VY ab—va K3 F IR
G TR BEFEHS ST A—F ZAWE MD ¥ ab—ta iR E B F R B
EFREIToM, Y7 MY ETIE AMBERS #ER L, 713B/37 A —FITREFOEHE S
FA—F L LTHREIHTWS 03 force field Z Vv iz, FHIXSR ¥ 37 HIZiX, PDB
code : 1LE3, 1L2Y. IVI, 1PGB TREND 42DF 7 HE AW, FIRIMER
HHHEEL LTMD ¥ a2 b—a YEET L, FOFSE IL2Y, IV O & 5 [ZFILT helix
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5T & TRET D, LAL, 2

AKERBEROENTSRFF R | T,

=FALToR BEELLTL |8 3

5 LiE, ffo3 force field 8 | o -4

WENC helix HEEXLENMT S S ARNDCQEGHILKMESTWYV
NIA—BZTHDHZ L&ERL [WB3LYP/cc-pVTZ @03 force field OOriginal force field |
TVW5, Gaussian03 71 7 7 Bl £7I /By 7+ A —vavryORERE

A LB RFLFEHEZ R,

C5 OBHFIZOWTEHESIT L, potential energy # ik L7ziEREZ K 1-BIRd, &F{bFEE
FTIETHR 2B &TOT I /B TCSOIBREL RoTc, ThIZL Y, ff03 force field
WCEBYPRIF FEFTAD MD ¥R = b—3 a VR FLFEEHERER BN EN L2
FAERA S L7z,

ZIT (3) ZBWT, NPT A—FDEEREFDO—DOTHDHEMICOWVWT, KD
EHEDRZME L7eT XV BEREHE L, Bl hEiNTg A—2 &K, TORE. CYS.
THR. VAL DA CRTALZEHABR LRI C5 BDRELL. W 3T A —F OEEIIR
EHEELE (M1-A),

FRBHENR T A—F 2N MD Y alb—ya itk 37 U 7 R ERET
W] BEBOMNS R Z RIS SR AR F L Ial—va itk FHILE,
RICHEDBWAEAT A—F ThE, =XV —MICEMRMEHEZBHRTE 51T
$TH%, PDB code : ILE3, 1L2Y TREND 2 DD X 37 HIZHOWT, ELFIE#RO %
725 MD ¥R a b— a3 &R TULEE T 21T o 7o, £ OFESE. 1LE3 (2T, PDB
MG (X2a) & FPRMEE (X 3a) DEHH CalfiF D RMSD 13 3.87ATholz, 554270 sheet
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HiEZ PRI D Z LITTERPTEREFBITENTHMEEZ Rz, BEFENE T A—FD
R ToH o7z helix &0
FliagELTHFES NI LB
Abhd, SEFICEHATEL
e 155735 A—# X CYS.THR,
VAL ® 3 2O7 I /J@Tar

TA A= a v REMORME
R ->TW5, ILE3 21
THR 7% 17 Z&#&EH 5 RELTF
S ) ANTHRESIZE7ZE R
—¥a YEEMDEIEN 1LE3
DHEE T O K5 BE 1) AT 4R
ThdLEBZXZOND, —F
1L2Y {22V TC, PDB ##iE (X
2b) & TRIHEE (X 3b) DEH
CaE+® RMSD X 232AT
Holc, 250 helix FHIELE 1
D strand BRI 23 ERSE CF
BNCRRZI L7z, & o TAHIZE
THHUBAFE LT /135/3F A — Z 13 B -sheet #IE7E1T T2 < | helix fEICB VT HIEY R
IS TE DREREEDENTIHNT A—F ThHDH I L PRSI,

AHFFETIE MD ¥ 2 2 b—3 3 COREKDORETH 5 HHH/3T A — ¥ OEFEEAIZRD)
Lice o TH RV BEALFEMETFRE T TR, MD Y Iab—vary#AN3L2TO
EMBIFEORREELPERIND DO EEIFEF L TVS,
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