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YASARA Fa—FUTIL
BUoRY—VAVE - FyFUTHE

BR) 77 4=T 4P A A

BEZE : YASARA Structure(Version 18.4.24) 2 XA % /37 - VY RO Ry F v FifEEF 2 — b U 7 AR TH
T 5, KFa— MU TATIH, TAYNAY—HRORIEICHEGETHEEXLNLT InA RBE LT DFEE L
OESEME & I 78§ 5 55 B -site APP cleaving enzyme 1 (BACE1l) O AKHE (PDB ID:55I3V) ZHWT, ULV R
DO Ry ¥ 7 %ET 5,

1. Fyx2J#1E
11 EET12 LY F)DERLE YASARA (GUI) DEEh

Ry X 7 %EiTHICHZ0 ANBIT7 7 ANVERNT DT V7 b (T3 04%) ZFHUCERT S (Windows T
T/ A7 v —7  Linux TiX mkdir 2~ > REZER), (ERGEITC7 7 A4 VA IEE TRIBEZ VW2, YASARA ETF%
IRBEND T, BARFBEBEEGERVIENEFE LV,

il
(Windows) C:¥Users¥username¥Desktop¥YASARA_DATA¥tuto_docking
(Linux) /home/username/YASARA_DATA/tuto_docking

Z D%, YASARA (GUI) % E#ET 2,
lOptions) — [Working directory] Z B8R L, T EER LT 4 L7 M) EBELEET A L2 N EZFRET D,

1.2 PDB # v A— FE@EERT
[File] — lLoad) — [PDB file from Internet] Zi®IR L, [513V] Z AJ), PDF 77 A v &EF U ra— KT 5 &, M
RZH T IDHERRTEND,
AU —Fy MREROYA . PDB 7 7 A L EBIEATF L, [File] — [Load) — [PDB file] % » &4 % FiAiA e,
[View] — [Stylescene] E72id7 7 v 7 v a v F—CHTORRAHEEEZ DI LN TED, RF2— MU 7T,
IRibbon] (F6 %F—) IZREL T2,

0] Download PDB file from RCSB or PDB_REDO | x|

Pagt B SR Center object
PDEIB!
Si3y E

Correct problems
f

v

Download

.l from www RCSB.org (official structure) include residues

- < present in SEQRES
) from PDB_REDO (re-refined structure) sequence but

- not in structure
\_ ) from both, take the better structure i

QK

Figure1.1 PDB 77 A /LDX T u—F



13 FyFOJaRBO (Y U—=25 - FESTHIKR)
figtr o=, [Edit] — [Clean] — TAll] ZEIR L T, PDBHEED 7 U —=0 Z W (KABIRT - KFEMIN., AR
DOFIERE) ®179,

Figure 1.2 Clean SLER(C X B /kFE N+ (AEK) ofHmn

BTT, LT HE— (R T) LUT R (&S T) USADOARERLOZTD RS 72, A ==— [Edit] — [Delete]
— [Molecule] #3ITL T, K47+ (Waters) 18I ORESLSFEHIBRT S
(BlElE, B2 1&B L 3% HO Molecule DA EFE L., ZOMITHIERT S),

% Select molecules

Sequencel Q % Name Belongs to or has
2A h h alS2aA A Al ”
ZA 2918 1 » Selected
ZA 2921 » AminoAcid
Z2A 2951 1 » Protein
@A 2957 A » Nucleotide

» NucAcid
» HetGroup
» Water
v » SecStr Helix v
v D Negate D Negate attribute
name

and / or this manually typed selection

0}®

Figure 1.3 Delete ® 34T (Ctrl =—+ 7 U v 7 THEEGRINA ATHE)

14 FyF IRREQ (FFEEE-ATPx Y Fa3El- FyXx2JEIERRE)
i A HUD @ Molecule 44 (“Mol”iZ#E < B843) 25T 7 # /b b TIRT R TAT > TV B 72, ZRE D Molecule
A7V v 27 LT IName)] 2R, BYURODICEET LD, AF2— )T ATELVESZ—ITR?, VT FizeL”
ERE LT, ARNIXT VT 7 Xy b= FOALBRAHE (KT - /MSCFHD

Use an underscore '_' to indicate an empty molecule name. Use an underscore *_* to indicate an empty molecule name.
{Name {IName!

Figure 1.4 Molecule 4 OZEH

ZOEBETILFE U Object 0 LT X —L VAT RREENTWDIRED =9, Bil~ O Object iIZ43H13 %,
& A7 {8 HUD @ Object (5i3v) #4727 U w2 LT, ISplit] %#i34R, Center D% EIXHFADIT D Z I L, Split at all
molecules] 227 U v 7325, (FF=— YT NATIE, 5EF% O Objects 28/ U (v —H V) JFERER &85> [Do not Center
~] #ERT D, 1 H—JF D [Centerthe newly created objects ~| %IRRT 2 & K[ .LAZTNETNO B — A VEED
FmRE—HTHIIHHAT V=7 MRV T bEND,)



SCENE CONTENT

Figure 1.5 Split ZLFR|Z & % Object D 4yE|

FEART Y MBEIZ Ry %o 7H#HHETRET 5, BEAM HUD @ U 7 K Object (5i3vL) #42 U » 7 L. [Select)
— Tnewly] #3IR¥4 22 L TY T RERPURREBIZT S, WIT TSimulation) — TDefine simulation cell ] %3%&4R., Taround
selected atoms| %2 U v 7§52 & TY H Y FEIIZ Ky %2 Z#iPH(SIMCELL) S HELT 5,

MSIMCELL O EEEMT G, o s 2RkEdBE Lz Ny X 7 RNERESND,

) ‘Define simulation cell =
Set size automatically: Extend around all atoms.
A
50 A
v arol

Set original PDB crystallographic cell:
Use size and angles specified below:

X-size Y-size Z-size

A A A
6220 A 13142 A 7451 A
v v v
Alpha Beta Gamma
A A A
90.00 o 90.00 o 90.00 o
v v v
Center oK

Figure 1.6 SimCELL D&%

2. FyxoiReT

YASARA T Ry ¥ 7 %47 9121E, GUI 23D EEE K & 0 ZRET - S E &7 Ei5MaEE (O) &, v~/ ez
WTHEITTLHE (Q) ODZSOFERS D, Nyx U IHEROMBITERREOBEANS, BEHEO~ 7 v AN HERINT
WBM, 20D FEIZONTRINT 5,

21 [AZEOIEZFE
2.1.1 NGHRE

Ry %o 7% FITT DT BOREN LI 5, [Simulation] — TForce field) 23R L, S %2R L T, TOK, and

if ~parameters] %27 Vv 27 9%, (KF=— KU T7/LTiZ AMBERO3 %i%&iR)

mics force field x|

Force field terms Speed

;r;MBER-{(-): A Bond Planarity O Fast

:ﬁmggs:; Angle Coulomb @ Normal
» AMBER14

» AMBER141PQ Dihedral Van der Waals O Slow
» AMBER94
» AMRERQA v

@idd is selected above, also set it@

Set these two parameters instead: | Cutoff A
10.50000 A v

D Use PME for longrange electrostatics

Figure 2.1 IE&RE



2.1.2 Ky &> % Experiment 4T
Options] — [Choose experiment] — 'Docking ligand to receptor ] % iR L. [Proceed with experiment] =2 U » 7 35,
ETLET X —2HE (BiI3VR), RIT U v REHEE GidvL), LT Ry ¥ 77 m 7 Z A (VINA) ., 544 (il Docking
runs = 10, Cluster RMSD =5.00A) . i 7 7 A4 ((EE) ZELT TOK] 227 Vv 7 325& Ry X IS
Do

SARA Scene OV sersWttasaNDiesktop¥yasans test¥dooong VEACE INtestD 1%y seceptorsce

Fle Edt  Ssmulation Analyze View Efects Options Window Help

60 Hz[Mem74[sys L | S Singetsns . Sim Off_[Obj all | 5828 Atoms

Figure22 Koy ¥ o 7 v I o b—y 3 VIEITHMEH

B YASARA Scene C ¥ s ittass Dk top¥panars et ¥docking U BALE 1¥eatD T 1% 3x recepion soe e}

File  Edit Simulation Analyze View EMects Options Window Help

000000 N
agasa ™
000
aee

48888

60 Hz|Mem98 [Sys L = Sim Off [Obj all | 6386 Atoms

Figure 23 Ry ¥ 7 v Ialb—va VAR THEE (HETR A X—0AaTREWIEIZER 5 THND)



22 [AE@IRVA 77 NENAT I HE
Ry FHEDOFEITICY 2o T, NTA—FXavwr RRERENZ~T a7 7 A VEGAIAALTHBICIELT
FTHHELHFEL, BUTHTIRILLE2HEAT 2 ARSI TV, v~ 7 azflT 254, VKL S
—ZNTNOEE7 7 A NVEERTINEND D, UTTEY 7 by =THEO Ry J3HEA~ a7 7 AV &F]
AT 2N ERBNT 5,

221U HV RELETE—T7 A ILDERE
U ROHDT 7 A /0% pdb, yob JEXDOWFTNNTIEET 4 L7 M WIZRAFT 5, AF 22— VU 7/ Tid.yob

A CTHRFET S, [File] — lSaveas) 7>5 ['YASARA Object] ZIR L, VU 4> I Object (5i3vL) Z457E L CTHRIET D,
77 ANGOKRREFLT [ _ligand(JEET)) 123D,

(f5  5i3v_ligand.yob)
BT, LT H—DHDOT 7 A NVEEET 4 L7 N Y NICERFT S, pdb, yob, sce DWW TFNDOIET LD RNDS,
fEART Y NEfRET AL, SIMCELL OIFH b — I fRT7 ATRE 7 sce WA BRINT Z ML E R H D, KAFa— I T
JClsce BRTHRAET S, WA HUD TU 4> | Object (5i3vl) #4727 VU v 2 L, [Delete] #3347 L CHIER, L
&7 % —& SIMCELL O A% 7%, fie\ > T, [File] — [Save as] 7>5 [YASARA Scene| % B4R, 7 7 A /L4 OFEBEEE (prefix)
IV B R 77 ANEZTAZD LI L, KRIZLT [ _receptor(JEIET) 123 %,

(f5]  5i3v_receptor.sce)

222 #—4y b (MacroTarget) ER7E
lOptions) — [Macro&Movie] — [Settarget] T, ¥ —% v N &RET 5,
(T 4oL P ERIRL, LT X =L VT RO7 7 A V4 OTE (BEEER) Max 2 —F >y MM ELTRET D,
(f5]  C:¥Users¥username¥Desktop¥YASARA DATA¥tuto_docking¥5i3v)
GUI »HEXET 2%A. Remove = v 7 7R v 7 AD Tfile extension] , [from underscore], [nothingl % %I "JHE,

223 Fyx U TET
[Options| — Macro&Movie] — [Play macro] T K v % > 27 % 32479 %, [dock_run.mer] & 72 1% F'dock_runensemble.mcr |
FRIRT S, BB CIIHE DL BT Y —DH TRy X 7570, #5335 TS0 [alfs B K (side-chain rotamers) & &
BLTEMEOLET X —%2HETERL, RyX o 7%4795, KF2— U 7 TiE Tdock_run.mer) &I 5,

S Py s AT T g I S oo o - a

Go G Skt Anabie

-

40 Wz [Wemss 5 L | /) T 2 3 S O S0k 9 | 7316 Aows

Figure2.4 Ry ¥ 7 Ialb—3 3 ~27n (dock_run) OFEATHER



23 ATV FESAVUDBIVAERTTIAE
RUNC[HEQIOFIEEFREICLE S Z— - UB Y RO T 7 A VEERT D, KIC Windows ThhiEa~r R a v
7'h (Win ¥ —+R ¥ —TT7 7 A VA ZHRE L TEITH AT 72l 4l emd Z AL OK R¥ %7 Vv 735
Z & TEENA) ., Linux ThHEF —I 71T A (gnome-terminal 72 &) EZBIE . RO FNEIZE VN a <> RaE AT,
Enter ¥ — %3 Z L TEITTHIENTE D,

@D YASARA A > A h—/LF 4 L7 b UKD YASARA E1T77 7 A WV ZFEE,
AR—=RAEZZTF, TFAPE—FHA TV a v (xt) 25T,

@ AR—REZEF, RICYASARA A VA R—LAT 4 L7 FUNOmer 7 4 L7 b VIKEMHEN TS~ 7 B 24878,
@ ARN—REZEF, KtIZ MacroTarget % 5 &,
(&REZ TN y—T—ay (") CTHAEA =Ty ey s y—7—var () THE),
¥dock_run.mer #4727 4 L7 FUIZ=2 B — - fREET HH T MacroTarget RAFE/ ST A —F OFGE S W HE,
FA T

(Windows) C:¥Users¥username¥Desktop¥yasara¥ YASARA .exe -txt C:¥Users¥username¥Desktop¥yasara¥mcr¥dock_run.mcr
“MacroTarget="C:¥Users¥username¥Desktop¥YASARA_DATA¥tuto_docking¥5i3v’”

(Linux) /home/username/yasara/yasara -txt /nome/username/yasara/mcr/dock_run.mcr
“MacroTarget="/home/username/YASARA_DATA/tuto_docking/5i3v’”

3. FyXxyIEROBM
31 AT 7740 (U OERE)
<=7 aEETLTRyF U 2FETTHLEET L2 PURNICE 7 T 7 A (log) MERR S, FELWV Ry %o 7R
EHRTHIENTE D, LETZ— - UH FIEOFEE =% /LF —(Binding energy) B35\ b O BRI 57T Y
(R ENFDHEE SID50Y) | OMIZIRBEEHCHAICEET 27 2V BEENTHIN TN D,
Flo, RoX RO 2220 o 7HHEITI T, ZORENHT TS TV 5,
) siavlog - XEHE - o X

JHVE REE RO BFFW ALTH)
Global docking result amalvsis ~

25 YINA docking runs of the ligand object 2 to the receptor object 1 vielded the fol lowing results,
sorted by binding energy [more positive energies indicate stronger binding, and negative energies mean no binding]

Fun |Bind.enereylkeal /mol1|Dissoc. constant [pM]| Contactine receptor residues

001 000009.5090 | 00000000707105.2031 | ASP R 32 GLY R 34 SER R 35 VAL RBIPROR 70 TYR R 71 GLN R 73 GLY R 74 LYS
00z 000009.5090 | 00000000707105.2031 | ASP R 32 GLY R 34 SER R 35 VAL REGI PROR 70 TYR R 71 GLN R 73 GLY R 74 LYS
003 0000084440 | 00000000646347.3125 | GLY R 34 SER R 35 SER R 36 VAL R 69 PRO R 70 TYR R 71 GLY R 74 LYS R 75 TRP
004 0000084440 | 00000000646347.3125 | GLY R 34 SER R 35 SER R 36 VAL RE6I PROR 70 TYR R 71 GLY R 74 LYS R 75 TRP
005 000008.3530 | 00000000753650.1875 | ASP R GLY R34 SER R 35 SER R 36 ASN R 37 YAL R 69 TYR R 71 TRP R 76 LYS
006 0000083530 | 00000000753650.1875 | ASP R GLY R SER R 35 R36 ASNR 37 YAL RBO TYRR 71 TRP R 76 LY3
007 000008.1100 | 00000001135772.0000 | LEU R 30 ASP R GLY R 34 R3VALRBITYRR 71 GLINR 78 GLY R 74 LYV3
008 000003.1100 | 00000001135772.0000 | LEU R 30 ASP R 82 GLY R 34 RS VBLR GBI TYRRTIGLNR 73 GLY R 74 LV3
Q09 000008, 0850 | 00000001225396.5000 | LEU R 30 ASP R 32 GLY R 34 R35GER R 36 ASN R 37 VAL R BI TYR R 71 GLN
010 000008, 0850 | 00000001225396.5000 | LEU R 30 ASP R 32 GLY R 34 SER R 35 SER R 36 ASN R 37 ¥AL R 69 TYR R 71 _GLN
01 000007.8860 | 000000017145371.8750 | SER R 35 SER R 36 ASN R 37 VAL R 69 TYR R 71 LYS R 75 TRP R 76 LYS R 107 PHE
012 000007, 7960 | 00000001929550.8750 | LEU R 30 ASP R 32 GLY R 34 SER R 30 VAL R 69 TYR R 71 GLN R 73 GLY R 74 LYS
013 000007.6280 | 00000002562134.2500 | GLY R 34 SER R 35 VAL RE6I PROR 70 TYR R 71 GLN R 73 GLY R 74 LYS R 75 TRP
014 000007 .5420 | 00000002962379.5000 | LEU R 30 ASP R 32 GLY R 34 SER R 35 SER R 36 ¥AL R 69 PRO R 70 TYR R 71 LYS
015 000007 .5260 | 00000003043468.7500 | LEU R 30 ASP R 32 GLY R 34 SER R 35 VAL R 69 TYR R 71 GLN R 73 TRP R 76 LYS
016 0000073670 | 00000003980314.5000 | LEUR 30 GLY R 34 VAL R 69 TYR R 71 AN R 73 GLY R 74 LYS R 75 TRP R 76 45P
017 000007, 3330 | 00000004215408.0000 | LEU R 30 ASP R 82 GLY R 34 SER R 35 VAL R 63 FROR 70 TYR R 71 TRP R 76 LVS
018 000007.3230 | 00000004287161.5000 | GLY R 34 SER R 85 SER R 36 VAL R 69 PROR 70 TYR R 71 LYS R 75 TRP R 76 PHE
019 000007.3180 | 00000004323494.0000 | ASP R 32 GLY R 34 SER R 35 SER R 36 ASN R 37 YAL R 69 PROR 70 TYR R 71 TRP
020 0000072840 | 00000004578658.5000 | GLY R 34 SER R 35 SER R 36 ASN R 37 VAL R 69 PROR 70 TYR R 71 THR R 72 GLN
021 000007.2570 | 00000004792349.5000 | ASP R 32 GLY R 34 SER R 35 VAL R 69 TYR R 71 THR R 72 TRP R 76 PHE R 108 ILE
022 000007.2170 | 00000005127065.5000 | GLY R 13 LEU R 30 ASP R 32 GLY R 34 SER R 35 ¥AL R 69 TYR R 71 TRP R 76 LYS
023 000007.1990 | 00000005285219.5000 | ASP R 32 GLY R 34 SER R 35 SER R 36 ASN R 37 ¥AL R 69 TYR R 71 GALN R 73 ALY
024 000007.0750 | 00000006515627.5000 | GLY R 34 SER R 35 VAL RBIPROR 70 TYR R 71 GLN R 73 GLY R 74 TRP R 76 ASP
025 000007.0170 | 00000007185728.5000 | GLY R 13 LEU R 30 ASP R 32 GLY R 34 SER R 35 ¥AL R 69 TYR R 71 TRP R 76 PHE
After clustering the 25 runs, the following 7 distinct complex conformations were found:

[They all differ by at least 5.0 & heavy atom RMSD]

Clu |Bird.enerevlkeal /mol1|Dissoc. constart [eMI| Comtactine receptor residues

001 000009.5090 | 00000000107105.2031 | ASP R 32 GLY R 34 SER R 35 VAL REI PROR 70 TYR R 71 GLN R 73 GLY R 74 LYS
002 000008.3530 | 00000000753650.1875 | ASP R 32 GLY R 34 SER R 35 SER R 36 ASN R 37 ¥AL R 69 TYR R 71 TRP R 76 LYS
003 000007.7960 | 00000001929550.8750 | LEU R 30 ASP R 32 GLY R 34 SER R 35 VAL R 69 TVR 1TGNR 73 GELY R 74LYS
(04 000007.6280 | 00000002562134.2500 | GLY R SER R L RBAPROR O TYRR 71 AN R 73 GLY R 74 LYS R 75 TRP
005 000007.3330 | 00000004215408.0000 | LEU R 30 ASP R 82 GLY R 34 3ER R 35 VAL R 69 FROR 70 TYR R 71 TRP R 76 LVS
Qg 000007.3180 | 00000004323434.0000 | ASP R 32 GLY R 34 SER R 30 SER R 36 ASN R 87 VAL RBI PROR 70 TYR R 71 TRP
007 000007.0750 | 00000006515627.5000 | GLY R 34 SER R 35 VAL R 69 PROR 70 TYR R 71 GLN R 73 GLY R 74 TRP R 76 ASP

While the table above |ists the best binding energy in each cluster, it is sometimes
helpful to also look at the enerey spread [averase and standard deviation], the
dissociation constant has been recalculated from the average binding energy:

Clu |Members|Bind.energy spread [keal/mol 1 Dissoc. constant [pM]

a1 a7 ‘ 000008.0453+-000000, 7170 | 00000001265736.3992
00z | 003 000007.8120+-000000. 4853 | 00000001878289. 0600 .
< >

Figure3.1 Ry Fx>Zlog 77 AL



3.2 <% A dock_play IZ & % fi##f
Ky %o 7fiRe %4554, Option] — [Macro&Movie] — [Play macro] %R LT 5, ldock play] % 457E

FTHIET, FoyXr /R EEE CHRETE S,
[Proceed to cluster analysis| Zi&RT 2L, 7 T AX =3B LT-b0O0, LT ¥ —- U H Y FEOMAEVEAR (H-Bonds,
Hydrophobic, Pi/Pi, Cation/Pi) IZOWCHERT D Z &N TE D,

VELRAS Vg o chue,

“ e B Simdaon Anakze Wew illeds Qptions Woedow b B D S O US OO0 00

L

erryreeet
Step backward

[Step fooward

Fast backward

—_—
|Fast forward

—_— o s
[Rovend to sart |

cluster anabysis

60 Kz [Mem 9B |Sys L 1 Sim Off | Ob) all 7316 Atoms

a O magm 8 e Y
Figure 3.2 ldock_play] ZZ{7THig

B VALARS Vane choe.

O B Smidition A

|Step forward
—————
|F et backwerd
=
Fast forward

Mﬂmtoum
o ) 4

B0 e

60 Kz [Mem 98 [Sys L

Figure 3.3  [dock_play] 7 T 2% — /380 BEAEH OFE R



3.3 RMSD §&

Ry ZT CEONIBAER— X LSO U T NEELZ T 5729, RMSDIEZHETAZ &N TE 5,

A RIAL UMD Ry XU F N 2% L7-5A X, YASARA GUI #28) L Ky % 7R Tdh 5 YASARA
Scene 7 7 A VE R — KT 5, ZiZid, lFile] — lLoad] — ['YASARA Scene] & LT “MacroTarget.sce” 7 7 A /L& F5
ETHDGUl FICHS 7 7 AV E KT 7 & Fuy 735 (KFa— kU 7Tl 5idv.sce),

feu T, TFile] — TlLoad] — [PDB file from Internet] % 721X TPDB file from local PDB] %£7>5 RMSD #5H%5 D il g
i1k % FiAiA e (PDB file from Internet % EITHE A DA . 7 — W VT 4 A2 LIZPDB 7 7 A AR ABIRFE I T 5 PDB
IDIZ5I3vEATL, OKARHF %7V v rT5),

Iz TAnalyze] — TAlign] — [Objects with MUSTANG] Zi&R L, source 7= b (@)L, 2 2 Tkl
BT —4& (Bidv)) btarget A7 Vs~ (@L< RN, 22TV Z— (Receptor)) ZIEEL., 77 A A
v MNEIT I,

W% Select source objects to align with another object s WU Select target object for structural alignment with MUSTANG s
This function is provided by MUSTANG, please cite: Konagurthu AS, Note that YASARA performs some post-processing of the initial
Whisstock JC, Stuckey PJ, Lesk AM (2006) Proteins 64,559-574 MUSTANG result, consult the Align documentation for details.
Sequencel Name Belongs to or has Name Belongs to or has
# 1 Receptor A # 5i3v A » All A A % 5i3v A » All A

# 2 Ligand # Ligand » Selected # Ligand » Selected
i 4 5i3vi # Receptor » AminoAcid # Receptor » AminoAcid
» Protein » Protein
» Nucleotide » Nucleotide
» NucAcid » NucAcid
v » HetGroup v » HetGroup
» Water » Water
v D Negate name » SecStr Helix v D Negate name » SecStr Helix

and/ or this manuall typed selection and/ or this manuall typed selection

O o ®O0

Figure3.4 7 74 A Y MNEHE

ZO#% . RMSD 2 HETAHSTAEZLEETE (ZOFITIE, Fyxr 7 Uy FE L ERIEED Y T K& 0 LT,

108G RE

SCENE CONTENT

Obj| Name Vis|Act| Atom
20l Yes|Yes 5767
Mol 1 Yes|Yes 5767
Yes|Yes 5829

Mol L Yes|Yes 5891
Mol L Yes|Yes 5953
Mol L Yes|Yes B6E15
Mol L Yes|Yes 6077
Mol L Yes|Yes 6139
Mol L Yes|Yes 6201
Mol L Yes|Yes 6263
Mol L Yes|Yes 6325
Mol L Yes|Yes 6387
Mol L Yes|Yes 6449
Mol L Yes|Yes 6511
Mol L Yes|Yes 6573
Mol L Yes|Yes 6635
Mol L Yes|Yes 6697
Mol L Yes|Yes 6759
Mol L Yes|Yes 6821
Mol L Yes|Yes 6883
Mol L Yes|Yes 6945
Mol L Yes|Yes 7ea7
Mol L Yes|Yes 7069
Mol L Yes|Yes 7131
Mol L Yes|Yes 7193
Mol L Yes|Yes 7255
37SimCELL Yes|Yes|------
41513v Yes|Yes 7317
Mol A Yes|Yes 7317
Yes|Yes| 18234

Yes|Yes| 18237

Yes|Yes| 18267

Figure 35 RMSD Ft5HxI55+ (L& REVKEMEL) &oFa0LEF (f)



%W T, TAnalyze] — IRMSD of] — [Molecules] Z#IR L, #ali&#AHE L7z 2 52 RAEH%, [Atomname] & TAtom
alternate location indicator] F = v 7Ry 7 AHMIL, OKRZ %27 U v 7 35HL a3V —) i RMSD OIEHH A
o,

% Set parameters

Superpose only atoms present in both selections by matching the...

Atom name Atom alternate location indicator

D Residue name D Residue number D Molecule name

D Flip chemically equivalent groups to minimize RMSD

Return RMSDs per Object Molecule! Residue Atom
OK

>RMSDMol 0,1,Match=AtomName+AltLoc,Flip=No,Unit=Mol
Molecule 0 and Molecule 1 have 0.5107 ARMSD

Figure 3.6 RMSD &ZjEmim () &HIFER ()

34 RMSD BE (/ORI AICK 2EHAFO—ELE)

12oDAT V=7 FNICE TN DEES T EBBAN T O RMSD #H 2 —fHAH 3 2854, RO X 5~ 27 a&Ff+
e TXAMZT 4 ZE2HNTRONED lcalc_rmsd.mer] ~27 w7 7 A /L%ER L, [Options)] — [Macro & Movie] —
[Play macro] b2 D7 7 A NVERELEITT D, XA T RIVERRIN, A7 V=27 ’NEF (FREFIATV=7 M)
EBRADTADANERDOENDDTHEANIL, OKRZ %7 U w7352 & THENMTDRLD,

#
# A simple macro for renaming each molecule name
#  and calculating RMSD with a reference molecule
#
targetobj="
refmol="
if targetobj=="or refmol=="
targetobj,refmol = ShowWin Type=TextInput,
Title="Calculate RMSD",
Text="Please enter a target object number and reference molecule name",
Text="0Object Number for docked ligands",
Text="Molecule Name for Reference (e.g. 0)"
console off
first="A'
mollist() = ListMol Obj (targetobj)
for i=1 to count mollist
NameMol (mollist(i)),(chr (ord first+i-1))
RMSDMol (refmol), (mollist(i)),Match=AtomName,Unit=Mol
console open

Figure 3.7 calc_rmsd ~27 o 7 7 A )L



A= nZFITTHLETRELT T V=27 O FANY) x—b &N (ABC...LIERZEFE), bR
FLDORMSD N 2 Y — v BB D &2 (KR~ 0 Tl KT 62 DOF% L CRHEREE) ., Z2BAS I
KLUTHEERR2WE )N T4 ERET D (ZOFITIZ 0 2$EE),

B " YASARA Scene C:¥Users¥TT¥Desktop¥yasara_data¥tutorial_docking¥Si3v.sce

File Edit Simulation Analyze View Effects Options Window Help (€
ATOM PROPERTIES SCENE CONTENT

Number : 0bj| Name Vis|Act| Atom

Name : Ztyigand Yes|Yes| 5767

Element: Mol A Yes|Yes 5767

Occupancy: % BFactor: Mol B No |Yes 5829

Residue: Mol C No [Yes 5891

Object: Mol D No |Yes| 5953

Mol E No |Yes 6015

Position: X = 000000.00000 Mol F No |Yes 6077

Y = 000000.00000 Mol G No |Yes 6139

Z = 000000.00000 Mol H No |Yes 6201

Mol I No |Yes| 6263

Speed: X = 0000000000 m/s Mol J No |Yes 6325

Y = 0000000000 m/s Mol K No |Yes 6387

Z = 0000OOEEOO m/s Mol L No |Yes 6449

Total = 00EEEEEEOO m/S Mol M No |Yes 6511

Mol N No [Yes 6573

Active X = 0000000000 fN Mol 0 No |Yes 6635

Forces:Y = 0000000000 fN Mol P No |Yes 6697

Z = 0000000OOO fN Mol Q No |Yes 6759

Total = 0000OOOOOO fN Mol R No |Yes 6821

Mol S No |Yes 6883

Bonds: Mol T No |Yes 6945

1) Type to ----{-mmeen- ) Mol U No |Yes 7007

Length --.--- R Mol V No |Yes| 7069

2) Type to “oosgfemaaaaas ) Mol W No |Yes 7131

Length --.--- R Mol X No |Yes| 7193

3) Type to sooipperrrrrese ) Mol Y No |Yes 7255

Length --.--- e 3tsimCELL No |Yes|------

4) Type 10 ~snaselannnnnans ) 41513v Yes|Yes 7317

Length --.--- R Mol A No |Yes| 7317

Mol A No |Yes| 10234

Marked Distance: ----- s R Mol © Yes|Yes| 10237

Marked Angle: — ----- .--- 0 Mol A No |Yes| 10267
Marked Dihedral: ----- .--- 0

10726 Atoms

60 Hz [Mem98 [Sys L
Molecule ® and Molecule W have 6.1395 A RMSD

Sim Off |Obj all

Molecule @ and Molecule X have 5. 31 A RMSD

Molecule © and Molecule Y have 6.6373 A RMSD

Figure 3.8 calc_rmsd = 7 7 1T#% &
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