YERR: 20244 11 A 18 H
2026 4203 H 18 A

YASARA Fa— kU7l
IW—TEFYY

MR T 7 =4 A R

BEE : YASARA Structure(Version24.10.5)(C85%, #/R0BEREIED KN — T R KRBRIGOET V7 HIEIZONT, F=
—RT AR CHALET,

1. [FL®IZ

YASARA Ti¥, BuildLoop 2> REEITTHIET, Fo -V ED KB LI —TRKMGEET VT THIENTEET, /L
— 7 (F721 K M) 1L, PDB O FRIZIE SO THEYIRET VMRS E T, AF2—N T LTk, V—7LRENRKBL TN
PDB 7 7-/L (PDB ID:2AC3) & #it xiAZ . KIBFE T OB, IEREOV T 7 A 10 EOBRIFEZATVET,

1.1 BFa—F)T7ILDOFEN
AKF 2—RTIVONFIZLLFIZR0ET,

2EOFTEN
1 FL®HIZ
2 i
2.1 PBArO—REBERT
2.2  HIRE (FEHFOHIR)
2.3 REHREOHR
24 =GR (—XFIa—F) ORI
2.5 RIBEEHETUI—DFEHROERE
3  REEHFDOET'Y >4 (BuildLoop)
31 2L HL—TOETIVY
3.2 RELEXRFROETYVY
4 EFTYIUTEH DOEREIL (Optimizeloop)
4.1 Y —=—2 N
4.2 ETILOREF VY (RELED
4.3 ETY2ILEL—T - XKiiDO&R#EE
4.4 ETILOREFIvVY (RELHER)
5 BEEAOUIFAY
51 BEBEYIFAVHAIIBI7AILOET
6 SEER




2. #fE
N—T BTV T AT MG E Gt A F, BB EZITWET, 5 ENEL, BERD Mnk2 ¥ —TFERAAS O, PDB
ID:2AC3 DffiEZEHALET,

21 PDBA Y AO—FEEERT
A==—7b File > Load > PDB file from Internet %38 L , PDB ID IZ[2AC3] & A JJ, £l TInclude residues only

present in SEQRES | IZF =y 7% AN TUEE) . PDF 77 A V& T a—RT 54, HifE L2237 3D fENR RS Ed,

W% Download PDB file from RCSB, PDB-Redo or EBI AlphaFold
PDB ID Center Correct Transfer

Include residues only

Download present in SEQRES
@ from www.RCSB.org (official structure)
O from PDB-Redo (re-refined structure) )
Electron density

O from both, take the better structure contour level

: : Sigma
O from RCSB with electron density surface '
O from RCSB with electron density wire frame b
O from EBI AlphaFold, specify UniProt 1D above oK

Figure 2-1 PDB 77 A /L DX 7 a—K

lnclude residues only present in SEQRES |ZH 3 5L, SEQRES L' a—NR LIZAFIET Db D OMEE P IZITAFTE LW iR A
BOTHHAAENE T, BHOETETHRIEHYEE AN, ZOH%D 2.3 KFFRIEOMHETR ) OBIZEFRI2D T, ZZTIIARIILT
FEFT (LoadPDB 2~ FD[SeqRes = Yes ) 47 a C# 4 LET, ),

FTHL FORDINT, KL TWDIRIED Ca HVKADKRTRBSNET,

Effects Options  Window Help

nnnnn

Pro 12/-[Mem83 [sys L | UASARA Nemdtams YASARAZ Sim Off [Obj all | 2416 Atoms

Figure 2-2 SeqRes=Yes (Z&0 KHEFEILD Co PHisES NI M

2.2 RIE (FEHFOHIER)
ZOBEIIN—T TV 7B THRIEHVEF AN, 2 TRER ) T 2HIBRL TR EET, Al HUDISCENE CONTENT

MWOF T V= NONEEREBLET,
AEIEEIRAITER T P 2V MIKRGF DB PABIR 53 FLLTEENTWHOT, Edit > Delete > Waters 38R L, K5y 1% —

FEHIBRLET,



[Tips] RE > 70328 5455 & 0O WL 5 ik

Edit > Select 72X MO MBSy AR PUIRAEIZL TR %, Edit > Delete MR Z A7 12 ¢ Belongs to or has U AR
[Selected | #3&I L . YA T DI Negate attribute | IZF =72 AN THENIL T OK 27V 7358 BIRLIoy T LS e —FE
HIFRCEET,

23 REBEDOHER
WIZ, RBLTOWABREE SR LET, IRE-T- FIEIZHVEEAN, WLONDHEEZU FICTHRMNT50T, 2nbas s
EITKBLTWAEEOFR S 2ERL TSN,

Q (Listia<w N THRTIHIE

av U REM S THIET 5D T, Space ¥ —% L C, =Y — /VEE AW TEIS W, 2 — VEHEEZFHWS, RO~ R
AL, Enter ¥ —%HLTEITLET, CKXPDB 7 7A /LDt iA B HZ ., Tnclude residues only present in SEQRES | & 4
LCNDIZENHIRERVET, )

ListAtom CA Occupancy=0

T5HE LTFDOISNTKAEBL TV (Occupancy =0 O C o J&F-) DUARRBH ENET,

=ListAtom CA
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
Atom
fAtom

AltlLoc
AltLoc
AltLoc
AltlLoc
AltLoc
AltlLoc
AltLoc
AltLoc
AltLoc
AltlLoc
AltLoc
AltLoc
AltLoc
AltlLoc
AltLoc
AltLoc
AltlLoc
AltlLoc
A1TLoc

O 0w

s
~ 1 m e

e e e e e R R R e R e S R S

Figure 2-3 ListAtom :r“\?/]\ Hjjj ﬁ@**ﬁ

e L CADH &, 232-250, 306-309, 370-385 DFLIEF E N RKIBL TNDHIENLNDET, CRFRIFH 226-228 1FFHEFEITIEX
BLTHRWDOT, FRWTHET, )

(fife)

PDB 7 7 A /L D3t A &K, TInclude residues only present in SEQRES |28 L TH<E, KL TWAEEDEHRL S D
THEENFRENET, ZOLE, KIBLTWAEOEEL, Ca R FOHNKAEDEREL THERE, Occupancy DfEIXOIZE
ESNET, 207, IList) 2~ FFEELIR 700 1RV AN R T 53+ R) T, Occupancy=0 @ Ca R & HH 17
HZET, REBLTWDEEEZVANK R THIENTEET,

B, KL TWRWERE T, EEMESMRVIEEIZ Occupancy 230 ESIHLTWAIEA DY VAMIH I ENAZERHY
T (S EIOFITIE, FHHE S 226-228), ZOHA 1L, YASARA ¢ 3D b = —M A CHEEZ TR 5, £/, Bfactor fEA3H )
SITVDH, PDB 77 A/ (TF AP T 42 TRIKZEMNTEET) DIZERO OCCUPANCY RESIDUES | DI HIZFEdiS 41T
DNERIHERL TR TLIES N,



Q FarArT—EN\CITHERTDHiE
RCSB 7'u7 A7 —4/3 7 (https:/iwww.resb.orgl) (27 72 AL, £ EOMFBRERIZI2ACI I EA N L THRBELET,

RCSB PDB Deposit v Search v Visualize v Analyze v Download v Learn v About v Documentation v Careers COVID-19 | MyPDB v ‘ ‘ Contact us ‘

% . 224,931 Structures from the PDB
~ 3D Structures @ 2AC3| Include CSM @

p ROTEIN DATA BANK @ 1,068,577 Computed Structure
Models (CSM) in Entry ID(s)

2AC3

Help

I 2PDEB 2onarcore BNAKB {Guwres € PDB-Dev

' L3 Access Computed Structure Models (CSMs) of available model organisms | Learn more
o) P (CsMs) ganisms | Leam mor |

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in September Molecule of the Month

science and education by providing access and tools for exploration,
visualization, and analysis of:

A Welcome

. Experimentally-determined 3D structures from the Protein Data

#™ Deposit
Bank (PDB) archive

Figure 2-4 707 A7 —H/3 7D HP

9-5&, PDB ID:2AC3 D~_—U 3B DT, [Sequence| ¥ 7 IR T DL, v —F U ADFEMERAEMR TEET, E2b4oH
DOTUNMODELED | DIEH D, 7L —DE A N RBEILIZRVET, L —DW DI~ ARG — " —F 5L 5 BICs%Y D5k
DFEFINFRINET, LD lauth:~] 723, YASARA N TOERIEE L —HTIHOT, 2Hboa#E2 TRBEET,

RCSB PDB Deposit + Search v Visualize v Analyze v Download v Leamn ~ About v Documentation v Careers COVID-19 ‘ MyPDB ~ ‘ ‘ Contact us ‘

SPDB &onureore HNAKB (G ris € PDB-Dev m_

Structure Summary Structure Annotations Experirner{l Genome Versions

2AC3

Structure of human Mnk2 Kinase Domain

K Display Files ® Download Files v

CHAIN No coordinates for this residue are reported in model 1
A MAP kinase-interacting serine/threonine-protein kinase 2 - Homo sapi
. r . unmodeled residue [PDB] | Position: 163 - 181 Jauth: 232 - 250]
0 50 100
CHAIN A
UNIPROT Q9HEHY Q o)
SECON m— I ) — [ e ey i
UNMODELED
ZERO OCCl
RAMACHANDRAN QUTLIER (1] o [ ]
ANGLE OUTLIER ”
ROTAMER OUTLIER [ ) [ ) (__J [ [ ] [ ] [ ]

Figure 2-5 Sequence %~



Q PDBZ7ANVTHERTEHE
BIROFNE 3.1.2 TEHHL72&HI12, RCSB 7T A5 —4 /37T PDB ID:2AC3 O_X—IIZT7 78 ALET, AMICHD
[Download Files] %2V~ 7 . [PDB Format| %R L. PDB 77 AV & & 7 a—RLE9,

RCSB PDB Deposit + Search ~ Visualize ~ Analyze ~ Download ~ Leamn ~ About ~ Documentation ~ Careers COVID-19

% 224,931 Structures from the PDB
e ~ 3D Structures @ Enter search term(s), Entry ID(s), or sequence Include CSM @
PROTEIN DATA BANK @ 1,068,577 Computed Structure
RSIESIESM) Advanced Search | Browse Annotations Help
n S
T CPDEB #onarcore 5NAKB 5o @ PDB-Dev m_

Structure Summary Structure Annotations Experiment Sequence Genome Versions
S i Display Files >~ @ Download Files ~ [ER=ZoEIEpNS]
( Biological Assembly 1 @ )
FASTA Sequence
< 2AC3

Structure of human Mnk2 Kinase Domain

PDBx/mmCIF Format

PDBx/mmCIF Format (gz)

PDB DOI: https://doi.org/10.2210/pdb2AC3/pdb BinaryCIF Format (g2)

Classification: TRANSFERASE
Organism(s): Homo sapiens PDB Format
Expression System: Escherichia coli BL21
Mutation(s): No @

PDB Format (gz)

Deposited: 2005-07-18 Released: 2005-10-04 PDBML/XML Format (9z)

Figure 2-6 PDB 77 A /L DX v m—K

Wz, ¥y a—RL7z PDB 77 A NVEAERAREDT IR AT 4 X THREET, Ctrl + F $—72 CITREMARK 465 MISSING
RESIDUES |t/ ar ®aR#BE T 5L, RIPBEEOBEHRNPHER TEXHOT, BREFEEXTBEET,

TREMARK 465
REMARK 465 MISSING RESIDUES
REMARK 465 THE FOLLOWING RESIDUES WERE NOT LOCATED IN THE
REMARK 465 EXPERIMENT. (M=MODEL NUMBER; RES=RESIDUE NAME; C=CHAIN
REMARK 465 IDENTIFIER; SSSEQ=SEQUENCE NUMBER; I=INSERTION CODE.)
REMARK 465
REMARK 465 M RES C SSSEQI
REMARK 465 GLY A 232
REMARK 465 ILE A 233
REMARK 465 LYS A 234
REMARK 465 LEU A 235
REMARK 465 ASN A 236
REMARK 465 GLY A 237
REMARK 465 ASP A 238
REMARK 465 CcYs A 239
REMARK 465 SER A 240
REMARK 465 PRO A 241
REMARK 465 ILE A 242
REMARK 465 SER A 243
REMARK 465 THR A 244
REMARK 465 PRO A 245
REMARK 465 GLU A 246
REMARK 465 LEU A 247
REMARK 465 LEU A 248
REMARK 465 THR A 249
REMARK 465 PRO A 250
REMARK 465 ASP A 306
REMARK 465 ARG A 307
REMARK 465 GLY A 308
REMARK 465 GLU A 309
REMARK 465 GLY A 370
REMARK 465 CYs A 371
REMARK 465 ALA A 372
REMARK 465 PRO A 373
REMARK 465 GLU A 374
REMARK 465 ASN A 375
DEMADYK AARR TUD A R7A

Figure 2-7 PDB 77 {/L®OREMARK 465 MISSING RESIDUES | 7=



O  Sequence Selector 2>bRERT D5 ik

YASARA C PDB 77 A V&X' v a—R4 512 Nnclude residues only present in SEQRES | &L T\ bE, KIBFERED
A&t Sequence Selector [ZFR /RSN FE 9, KA (IEFEIZIT Occupancy =007 ) 13, 7' —CTERESI, IRIEEE#
HRITTNDDT, ZIbER T 2ZLbTEET, ORFRIEF S 226-228 [ Occupancy 23007287 L — TRARIITUVET D3,
KIBLTOBIRTIEARVOTHEELTIES,)

lnclude residues only present in SEQRES | ##EhIZ L TRt AAA TG A | R B DSRA TWBE & R L CRIBAE ik
BITHIELTEETH, KA KRBL TG A TR CTERVO THEENLETT,

B < " A >
ARG CYS GLY SER ASP CYS GLY TRP ASP ARG GLY GLU ALA CYS PRO ALA CYS GLN
298 299 300 301 302 303 304 305 306 307 308 309 310 311 312/ 313 314 315

0bj2,MolA ¢ C C C C C ¢ H H H H H

Pro 11/1[Mem83 [Sys L | YASARA Stauetzs NOVA Sim Off [Obj all | 2416 Atoms

Figure 2-8 Sequence Selector D~ (5% H:3& 5 306-309 23 KHEL TV 5)

24 =R (—XFI2—F) Om#F

T/BEECSIE YASARA @ Sequence Selector X2 PDB 77 A L bb R CEE T, IRONA—TEFT V7 LI TRICIZRIA
BlF| %7 /8D — 3L Fa— RN THRET L0, FNI—XFa—RFOESIFEREZIEGL TH<ELWTT, LTFOflZ23I1Z,
fasta 77 AV %X D a—RL7Z0, YASARA CTT /O EaA T 278U T BFEREBEGL £,

Q fasta BTV EEETS

FIE 2.3 DI RIBILILOMETE 12 SE12, RCSB 7 a7 AT —X /7D~ —U )5 Download Files ) %8R, — % o> [Fasta
Sequence | &7V 7 LT fasta 77 AV EZ 70 —R L, @l Y2 GINRIEL TR W TLKIESW, fasta 7 7 A /VIZAE R EDTF R
T A2 CTRKZENTEET,

O YASARA TT/EEELFIZH 135

SequenceRes 2~ REFIHTAHZET, 7I/BEESE — X Fa— R THAHTHZENTEET, A=2—05 Analyze >
Sequence of > Residue Z#{R L, 450 Belongs to or has VAR>S AminoAcid 23R 5728 LTHEITTHE, vy —/LHEEIC
BN HASNET, RIROBIRICOW T, BT /MIGE THEERIGL TEEN, )

~SequenceRes AminoAcid

HIRSRVFREVEMLYQ RNVLELIEFFEEEDRF \GGSILSHIHKRRHFNELE
AEYMAPEVVEAFSEEASI JLWSLGVILYILLSGYPPFVG
JRLSAAQVLOHPW APENTLPTPMVLOR

Figure 2-9 SequenceRes =1~ > K i /) i

25 RIEMEEETVH—DEROEHR

ZO%BOKBIFEILEOETVZ1ZIE BuildLooop 2~ REFEITLETH, ZOBRICLEREREAZICEAEL CHEET, av
UROFEITRHZML BTG RIT, OBFMGEK TOT U — (8 2~3 BROOBRREEFLEEO—Fa—R) & OXKERS (—
LFa—R) 1TV ET,
FIFEBG LI — 7 AER AR 35728 LT, KBS O (— 305 —R) R O 7 > —F R L TIZEN,

(RCSB O AT PDB ID:2AC3 O-_X—T % B& ., [Structure] ¥ 7 & BH< &, BLAIERAERENE T, RIEEDBIKATERE
NTWBDT, ZIMHRIBESIER S 2R T2 TEET, 2770, KR Tl S ERNH L 0D EH RN 0
IR ESILTWATR L (1] Res226-228) I DWW ThH IR B TR R SNAD THEZE L TIIEENY, )



PLTFIX, =47 AD Fasta 7 7 AV EE O LIZS DT, danNT o h— (T h—I23ds 2~3 FEIFEELET) | RO KA
BeF| 72> TVNVET,

>2AC3_1|Chain A|[MAP kinase-interacting serine/threonine kinase 2|Homo sapiens (9606)
GSTDSFSGRFEDVYQLQEDVLGEGAHARVQTCINLITSQEYAVKIIEKQPGHIRSRVFREVEMLYQCQGHRNVLELIEFFE
EEDRFYLVFEKMRGGSILSHIHKRRHFNELEASVVVQDVASALDFLHNKGIAHRDLKPENILCEHPNQVSPVKICDFDLG
SGIKLNGDCSPISTPELLTPCGSAEYMAPEVVEAFSEEASIYDKRCDLWSLGVILYILLSGYPPFVGRCGSDCGWDRGEAC
PACQNMLFESIQEGKYEFPDKDWAHISCAAKDLISKLLVRDAKQRLSAAQVLQHPWVQGCAPENTLPTPMVLOR

IMPTORBER S E RS DL, LT DIV ES, VNITEEF ST,

BRIGDT > T — RAEELS wToTsii—
...LGS (...Res 229,230,231) | GIKLNGDCSPISTPELLTP (Res 232-250) CGS... (Res 251,252,253...)
...CGW (...Res 303,304,305) | DRGE (Res 306-309) ACP... (Res 310,311,312...)
...WVQ (...Res 378,368,369) | GCAPENTLPTPMVLQR (Res 370-385) 7L

Table 2-1 KB GEIRE I PHO T o 1 — 15



3. REBLLOET >Y (BuildLoop)

TIBERIED KL Ty OIEEZET V7 L THEET, YASARA Tl BuildLoop =<=> REf->TIv 7 v—7
BETVTTHIENTEET, 2, RLa~2RT, N R C RO KBEATLELE T LN TEET,

ZATIE, FIE 2.5 THERRLIZ 3 AT KIBEMLZNAICE TV 7L TnE T,

31 SYSVHTIL—TOETIVY

ITLIZ, BuilLoop 2~ RO A FIEERBA LN H, —DHDIvI 7L —7 Res 232-250 3 a2 L THET,
BuilLoop == RiX, PDB 7 —# X =2 b OMEEARR L &7 7 ANV O KRB LI —T K& TV 7 TEDLa~
VRTY, GElE, 2 —F —~<==7/1® BuilLoop 2= R _R—=IIZRRFHENTHDEDO T, THERLIEEN, )

BuilLoop =~ RiE, 2 Y —Apba<w U RTCRITTHIENT, A=a—0bbFITTELDOT, ENENOFATHFIEEZRPILET,

EHHLTEITLTHEARMIZFCAE P THONLD T, B HDFETET V7L TLESY,

FEATHNZ, FFIEIv T F v —FTRes 232-250 | DECHI|OT o h—E 0 DIE WAL TRBEET,

7 3 /BRI oERE
—_— f ........... ? o Ckis
CHRim NS
N—THRBOTh— \ )$
TRovn 0 | I |
E—Cla—C—le—Cla—C—f\ll—Cl(/.-COOH H2N—CI(;.—C—I\IJ—C|<1—C—ITI—CIa—§
Ri HR, HRs Rk, H Rs H Rg
R‘és Rés Rés R;s R;s R;s
229 230 231 251 252 253
Ri8H5)
GIKLNGDCSPISTPELLTP
Re+s R+es
232 250

Figure 3-1 Iy 7 /L —7"TRes 232-250 | OELH| & T 21—

F79°, BuidLoop =¥ RO ERITRHI L B EHE FLO TBEET,

Q A—T7HG-KTOT =T

RABBLHN LR T DRy D, IR — et aZn i 3 DU BIEELET, #l2I3, Figure 3-1 DE > 7 T/R

LIe Ry IR = R0, #if CRLTZ CAIREREEZ R ELET,

[Note]PDB DRI F 57 D 122> T

NEEA,

71— R A1 Figure 3-1 O 7 (0 TR UIZ RS 3 D DN IR — VR -2 IR (A~ ROEEIFRBEO T h—%
[C-N-CA]. ¥& T D7 51—% [CA-C-NJOFXTIEE) Lizha . KEFH 0N 17 5KELINTHIL PDB DY AT /A
AL Ty AR AL IR RS SN ET, 2L MOy 7 R— VR T EREL IS

Wi, ZORNEERR 3R 130 FH <




LITIZ, av FEITROIREFEVONRLET, v ROANBITERBLET 2 A=2—00EITTHHAIE, Th
ERRIET DR T2 BN HE LT

k1) BIERR R D FIRER 45 B (B 7t CTRULEZR 216 E)
BHAET 1 —Jf+:C Res 230 or NCARes 231 #& 77 —JE+:CAC Res 251 or N Res 252

F1E2) CofrF#Ex 3 MBELIH GEETATANIZR T 246 E)
BRUAET > J1— i+ : CA Res 229-231 T 7 —JHF: CARes 251-253

J7HE3) 28BSy DN IR =R R FEED THREL-A
BHAET 71—+ Backbone Res 230-231  #& T 77— 5+ : Backbone Res 251-252

Q XKEESI(TUI—EET)
KRIEESNIE, T IR ELER TN TEEZED T X TFa— R THRELE T, BEOWT L, ¥ /EE
R N RIE—C KIEDOEH| D H AN EhETANLET, BFHIIEEREREVELLIEICEELET, )
A EIOFITIE, RIBL TS Res 232-250 DELAIIE, BIZHEFRL 728D TGIKLNGDCSPISTPELLTP | T, =~ FEITHE
W, SHUCT v —IC B L A A TR ELE T,

B z1E, LRROFEIRLFEIOINCT v I— R FEELEEAIT. 7o I—H T2 2 B ESITBLTWDEDT, #nb
ZEDTUTFTOINRELET, GEOITTh—ER)
GSGIKLNGDCSPISTPELLTPCG

TN —RAEFE2OINHRE LIS B, T A=A 3FERENITBL TWAO T, LT ORI KIRRLAI & E L
9, REET > —E)
LGSGIKLNGDCSPISTPELLTPCGS

311 A Za—MoEFTTHE
FNTITERBIC N—TFEFV T EETLET, T A=ma—b—2>HDIvI 7L —7 Res 232-250 45 %6112, I
T N—T BT D EERHLET,

O A==—7>5 Edit > Build > Loop %%
N—THREE LT WAL TLoop ) . N R HEZEL 72\ GA 1 TN-terminal loop |, C KinafELEL 72V EE1ETC-
terminal loop | ZZ N EARIRLET, A EE, L —FZHELIZOOT, lLoop) ZRINLE T,

W YASARA - Yet Another Scientific Artificial Reality Application

File Edit Simulation Analyze View Effects Options Window Hz

ATOMF yndo .
number: Redo
circ ’ :
Res)dug u_nseled 4 Genome
z:iio Add »  Molecule from sequence file
Delete »  Molecule and fold with Al | .
Speed:. Remove »  Molecule from SMILES string {
Split »  Oligosaccharide
Tota Join Loop < 2
Active Clean N-terminal loop
Forces:  Build C-terminal loop
Tota Swap »  Residue in protein
??n?;‘:)e Duplicate »  Residuein DNA/RNA
= %532 Re.place } &ymn'.letry related residues
Leng Oligomerize »  Functional group
° Uhe Crystalize > Bridge
g Polymerize Atom grid
¥, Geometry > Atom
i ey Gt

Figure 3-2 L —7EF V7 Ama—



BAGRT v J1— R T DR

THE, TUH—RTFORRE N FRENDD T, V—TBIEDT v 1 — T (22D C RN 213K L
FI, FBEHET AR D310 I —F DTV T 1B R TLESD, 22 TRAIEL T, EEE 5 229-
231 D CARTHIREL, 7o h— 1% Cirl F— %ML EERINLUET, OK 227Uy 7 L TR O H 12 A F
7
(FoRENBZ AT /121, N-terminal anchor LFE#EELTWET A, KIBREAID N RS T2 I — LW EHRTT, )

i W% Select N-terminal anchor atoms (C-N-CA for fast indexed search) * W% Select N-terminal anchor atoms (C-N-CA for fast indexed search)
[ -
| Sequence: X = . Sequence % 2 é Name Belongs to or has
A [ [{ EECRTOIEAR S5 oo b "Hec N a -
| @D |Leu 229 - @ D1 |tew 229 |Ah QA » Selected
‘ @ CD2 |Leu 229 Res 229 ® CAHERL &9 @ CD2 Leu 229 |Af QCB » AminoAcid
@ N |Gy 230 |ATT @N |cy 230 (A @ CD » Protein
Q@CA Gy 230 A1 @ cD1 » Nucleotide @CA oy 230 |Af @ cp1 » Nucleotide
| @cC [y 230 [A] @ CD2 » NucAcid @cC oy 230 |af @ Cp2 » NucAcid
@0 gy 230 |Afi Q CE » HetGroup @0 oy 230 |Af @ CE » HetGroup
S, S0 . DT L[ SE BB M 8%, lNET
QICA " Ser BT A @ CA [ser 231 |Afl
QcC Ser 231 Al @cC Ser 231 Al
- @0 fser 21 |Al v [] negate [ | Negate C @0 fser 231 Al v [[] Negate [ | Negate
name attribute ‘ name attribute
and/ ot this manually typed selection and/ or {this manually typed selection:
‘ @ O oK ‘ @ O Res 229-231| oK

Figure 3-3 (/&) 7> I —1RE 1L 2 Ca lkFE% 3 DHE (F) Name CA LI EE 2 W8 EH

T T — R DRI
Bt T > 1 — R ERICIDNC, T T — 725 % 5 251-253 O CA R T2 EL. OK & 27Uy 7L ET,

W4 Select C-terminal anchor atoms (CA-C-N for fast indexed search) 1 W Select C-terminal anchor atoms (CA-C-N for fast indexed search) g
Sequence X 2 Name Belongs to or has Sequence % 2p Name! Belongs to or has
@CA Cys 251 A1 A @cC " » All A @CA |[Cys 251 |A[1 A @cC A » All A
QcC Cys 251 |A[1 @cCA » Selected dcC Cys 251 [A[1 QCAl » Selected
Q0 Cys 251 |A[l @ cB » AminoAcid Q0 Cys 251 |A]l @ CB » AminoAcid
* Ja:) Cys 251 AN @ co » Protein P cCB Cys 251 Al @ cp » Protein
@SG |Cys 251 |A @ cp1 » Nucleotide @sSG [Cys 251 (A1 @ D1 » Nucleotide
QN |Gy 252 |A[ @ D2 » NucAcid QN [Gy 252 |Af @ cD2 » NucAcid
Q@CA Gy 252 A1 @ CE » HetGroup @CA Gy 252 |Af1 @ CE » HetGroup
‘ @C |Gy 252 |Af Q cal » Water @C Gy 252 [Af @ cel » Water
@0 Gy 252 |Af @CE2 v  » Outside v @0 Gy 252 (AN @ CE2 v  » Outside v
QN Ser 253 Al QN Ser 253 Al
QICA Ser 253 A1} Q@ CA [ser 253 |Af1
| @C ser 253 |Al v D Negate I:] Negate @c Ser 253 |Al1 v D Negate D Negate
‘ name attribute name attribute
and/ or this manually typed selection and/ or this manually typed selection
‘ OJ@) oK @ O Rres2s1-253 ok

Figure 3-4 (/2) 7> I —8EH1L 2 Ta RF%E 3 DEE (h) 5RHEE 5 251-253 O CA R 7245 & L7=H#

T — kG RERSN DN oA T a BRE
[Sequence in one letter code... ] CHAED AN, KELIIZ —LFa—RTANLET, TV I—DREEZEDHT
SICEEL, BR D313 v 7N —F DTV 7 1 BB IR ELTIES N,

AENXT V= T 3RESITBLTHDO T, LLTOIDIZ AN LET, GEAIEXT VI —%R)

LGSGIKLNGDCSPISTPELLTPCGS

Fo, ZOmAEHITA T T ar FRETEETN, Z2TIET 7AMMEEDOEE, OK 22Uy s, BTV I ETL
F9, AT T ar OFERIC W T, #iR16.2 BuildLoop <> RO T a iz onT 1 a I ELIZEN,

10



% Define loop

Residues extracted from the loop database should be mutated...
..to match Sequence below  ..never ..to Ala ..to Ala if mismatch

O) O O O

Sequence in one [etter code, including anchor residues;
LGSGIKLNGDCSPISTPELLTPCGQ

Secondary structure (H,E,T,C for Helix,Sheet,Turn and Coil)

Bump sum Show best Allow cysteine bridges
A A |
0A 14 |
O K
loops

Figure 3-5 BLHID AT LA T a BER] (it 3 FEE T A —IZHE LT-f)

312 a7V FTEITTH5E

WIZ, 2 DHDIy 7 /V—7TRes 306-3091 B2, 2w R TOIATHIEEZIALET, AR L72L1Z, BuildLoop =<K
IFFEDIEATT U — R %48 E T 5L PDB ORIFFRZEAEHAINLD T, SENLZOBATEITL TAET, (A=a—0b
FATTHEL ., FEROT I — A E T IUEAIRERBR 2R A LT V7 BRBETT, )
KRIBESNSLT > H—IZOWTETFIA 2.5 TEED TVETO T, ZHLLIBRITEEN,

e BuildLoop 2= FD7+—<vMIDWT
av NI LFO7 4 —<y NCEITLET,

BuildLoop [V —7 Bt D7 > 1 —1,[@QKBEF|(T > —%E L) [ON—TK T OT > I1—],[DA 7 a]

N RIRZHERE T DE AL, OV —FBBO T I —IZNone ] E AL ET,
¥C RIAEE T DAL, QL —TK TOT v 1—IZNone]E AL ET,

OODT v A—R DI E 7L, @D KBEFIOIEE T IEIL, FIRDI3.1Iv v TN —T DET V7 | T EIZE N,
@D T2 A 2N TR, fiE16.2BuildLoop 2~ ROF T2 a2 DN THZEED TWDD TELLEZ BIIZEN,

PLEXD, Res 306-309 DIy v 7 N —TF aAEE 450~ RENILL T O IR0 ES, GERIZT b —FElk)
J7EL O~ RiL, PDB O EIRFRZE S E A SND BRI > TWDDO T, S EIFZDa~vr REFEITLTAET,

751k 1) BuildLoop C Res 304 or N CA Res 305,GWDRGEAC,CA C Res 310 or N Res 311
J51% 2) BuildLoop CA Res 303-305,CGWDRGEACP,CA Res 310-312
751k 3) BuildLoop Backbone Res 304-305,GWDRGEAC,Backbone Res 310-311

s avURNOELT
N TEILU FTOFIETAIV U REE T, Iy 7 =T 2 ELE T, Z2TIEFIEL T, PDB O RIIFR 3R 236 il S 4L
L7 ONED) ZFATLTAET,

a Space ¥ — &L T, a2/ — LVEEAHXET,

Q TRoav o MzZae —3 508U T, ayyY—Emica~v e ANLET,
BuildLoop C Res 304 or N CA Res 305,GWDRGEAC,CA C Res 310 or N Res 311

11



a Enter ¥ —Z#L Ca~ FE2EITLET,

>BuildLoop C Res 304 or N CA Res 305,GWDRGEAC,CA C

Loop 1, object 1: From PDB file 2pqg (resolution

Figure 3-6 BuildLoop =1~ K 3174

EITTHE, Yy — VEmEICEHASN PDB #1ED ID M 1&nET, ZORXTT U — A2 ETHE, EORETE
TV BARETT,

32 RELEEXWDETY VT

RV N—T R TED, FOTXRIBLTWS C Kk (Res 370-385) DET VL7 &IV ET, N Kl C Rimd/KIE
IZ DWW T, BuildLoop 2~ REESCTREROBIETET VN TEET, 2Hobar Yy —Ahba~v R CETTLHEE, A
Za—2bFETTHHEZIEICHPALET, EITROLENFIZEAMICFE 2O T, BHER T TEITLTLES N,
KIBLFNRLT > =122 TIE, FIE 2.5 TEED TWET O T, THLEMHERLARNRSHED TEEW,

321 AZa—hmBEFTITIHEHE
FEARMIZIIN—T T V7 LRICERIEIZRDET,

Q A==—25 Edit > Build > C-terminal loop %33R
(N R2EF V7 Lm0 A 1T, TN-terminal loop ) Z IR £4, )

Q BT R OFIR
N—T BTV TR ERIBROFE BT IE TR T VI — R 728N L E7, (IN-terminal loop ) ZBHR L7254 13, #&T
TUA— R ERIRUET, )
PUTFIZ, ZEXD TR I 5 368-369 DNy VAR — V7245 & L 7=l (PDB O RNk 3R 2598 F S iV H e 1) L A
DR FLF 5 367-369 D CAJR T AIEE LBl A TN EIURLET,

W% Select anchor atoms at the loop start (the end is free) X W% Select anchor atoms at the loop start (the end is free)
Sequence % R Name Belongs to or has Sequence: X 4B #
W ijracsos SINITE A@ .  AREAl ~ @cz3 [rp 367 |AIT 1~ - .
A}
82"3:{;2§l2h QA » Selected @ ch2 [tp 367 |ap | BIEICBRSTOEEA D
NN VRS Y e (" Nd:) » AminoAcid N val 368 |Af 5
Il el T g @ co » Protein @CA val 368 A1 | Res367 D CALERLET
@ cc1 Val e ik @ cp1 » Nucleotide @C |val 368 |Af -~
@ cc2 Val 368 |ah @ Cp2 » NucAcid @0 val 368 |[A[1 @ CD2 » NucAcid
P-4 'a @ CE » HetGroup @CB |val 368 |Af1  CE » HetGroup
o E‘A gl" ggg : : @ cal » Water @ CG1 |val 368 |Af @ cel » Water
@cC GI: 369 Al QCE2 v » Outside v @ CG2 |val 368 Al @ CE2 v » Outside v
@0 (oI 369 |Afl S N [Ghn 369 Al
@cs o369 |Afl v [ ] Negate [] Negate ARSI, ] negate [ ] Neghs
name attribute name attribute
and / or this manually typed selection and / or this manually typed selection
@O ok @O ok

Figure 3-7 (/) B AF+ 368-369 DNy IR —V R T-ZFE L7 (F) 735 367-369 O CA R & fE L7l
A 7rh—E5CXREEINOANDESTT a3 E

N—TET VT DOREERILIINC, T I —% & TRBIREOESZ AL, SRbA T v adT 74V ED

FFOKZIUI L CETFILV I HFETLET,

#11)  VQGCAPENTLPTPMVLQR (2R DOBMGT v —%ELIZHE
$12) WVQGCAPENTLPTPMVLQR (375 DBMET I —% R ELTI-HE)

12



W Define loop %

Residues extracted from the loop database should be mutated...
..to match Sequence below  ..never ..to Ala ..to Ala if mismatch

O O O O

Sequence in one letter code, including anchor residues:

VQGCAPENTLPTPMVLQR

Secondary structure (H,E,T,C for Helix,Sheet,Turn and Coil)

Bump sum Show best Allow cysteine bridges
A A
10 A 1
v v
loops 0K

Figure 3-8 BLSIDAF LA T L a BER (2 7RIy 2 BlRT o 1 —ZHRE L)

322 a2 FTEITTHEE
HARMIZIIN—T TV ERUARDT, F 312 DIa<w R TCEFTLHRS  ERRICa~ L REFEITLET, 72750,
AENE CARMMAKIBLTEY, & TOT o A= IPFELZWZD 20X None ) SR ELE T,
(N RERAS RIBL TODIBE T, BT > 1 — 5 1 D38 EH 4y % TNone) L LE T, )
LUFMa~< RN ET GRATRMIET v —5E L) 728, flloa~< Rk PDB ORIF#RE S #EASA X TT,

f511) BuildLoop C Res 368 or N CA Res 369,VQGCAPENTLPTPMVLQR,None
512) BuildLoop CA Res 367-369,WVQGCAPENTLPTPMVLQR,None
513) BuildLoop Backbone Res 368-369,VQGCAPENTLPTPMVLQR,None

13



4. BTV VIS O&EIE (OptimizeLoop)

FWT, BB L= TV & Bl k3 5=~ K, OptimizeLoop Z#4TL. EF A DEE R EARAET, EFLOMEIT,
Z-A27 (Check =< F) TH#EL THET,

41 Yy—z=vgng
FRNZI) == TR A T TEBEET, LTFO Clean av U FEFEITL. RERS TRHIUTHIRL THEET,

Q  Edit > Clean > All
42 ETLOREFTv Y (B#EILHD
b OptimizeLoop 2~ R&ffo THER LI L — 7" ORI DET VAR LE TR, FITRIHZOET VO MEE KL
72V DT, Check 2~ R&EM > TIRBALATOET /LD Z-Aa7 2R L TRBEET,

HFNZE% YASARA2 (2R EL TS, Check v U REESTERIEDET N D Z-AaT 5 F 2o 7 LET,

Q  Simulation > Force field 23R L, UARSTYASARA2 | 238N L CIOK, and~ &2V~

W% Select molecular dynamics force field -
{Force field: Force field terms

» AVIDEKYY A ¥

» NOVA W4 Bond Planarity

» NOVA2

» YAMBER Angle ¥4 Coulomb

» YAMBER2

» YAMBER3 Dihedral Van der Waals

I OK, and if a force field is selected above, also set its default parameters I

Set these two parameters instead: Cutoff
10.50000 A

EI Use PME for longrange electrostatics

Figure 4-1 J335003% & i

O  Analyze > Check > All 725, ModelQuality:~] & %L, OK

W% Select check to perform X

Check

Isomers: Correctness of enantiomers A
PepBonds: Absence of cis-peptide bonds

NameConv: Adherence to naming conventions

WaterPos: Normality of water locations

Bonds: Normality of bond lengths (current force field)
Angles: Normality of bond angles (current force field)
Dihedrals: Normality of dihedral angles (current force field)
Planarity: Normality of planar groups (current force field)
NonBonded: Normality of VdW and Coulomb energies (c..
Packing1D: Normality of 1D packing (YASARAZ2 force fiel..

vlv v vVVvVvVvVYTVYTVvYVYyywy

ModelQuality: Normality of dihedrals and packing (YASAR.

- J

= J

Figure 4-2 Check ==~ >R D FEFTE H

14



THE ALY —AVHEEIIC Z-Aa T B IENET, (T —R O EFEICL S TE O ENBRAGEENHY
£, ) ZOBI T, KIELATD Z-2=71% -1.895 TLI=, -

DONE

Object 1 (2ac3) has an overall model quality Z-score of |-1.895
Interpretation: < -2 is poor, < -4 is bad

Figure 4-3 Z-A=7 DR

43 EFYVHLEL—T - XinDO&HEIE

VT, OptimizeLoop 2~ R&FITL, MERLT- RIS O it 24TV EJ, OptimizeLoop 2~ RiL, 7o h—JR T (&,
FRELIG AT ki) 25 B L T HBELZEOHES PDB NOIHL, L —7 OfiE{bE = 3L —5E ATV, kb A2
THRED T AEE RSN E T, BuildLoop 2~ RO FE(FHELRILIANCT v — R T2 ELTEITLET,

LITFIC, awy R CEIT TG E Ama—bFETT D550 FIEEZIEISHENLET,
MICIFERE LD TEEEZ B R E9728, OptimizeLoop 2~ R FETHIT N4 YASARA2 ([ZL TR EMHERS N TV ET,

4312a<Y RTEFITIEE
A< R TIEITTHEESIE. LTI 73—~y MRV ET,

OptimizeLoop [D/L—7BRIED T I —],[@N—T K T OT v h—], [@A T =]

OL@D7 o J1—1%, BuildLoop = FERICIIIZHEL £, £72. BuildLoop =~ FE[EER, BlArDT 1 —%TC-N-CA].
BT OT v —% ICA-C-NIDOERTHRETDE, KEHE M 17 LN THIIE PDB DIAv I T IR AL T v I A M AL
AR AN E A SN ET R=ma—2bIIT T BB R .

@A T arTik, PDB LI 32V 0 7 ke ks E A e E T E3, ML, =2 —F—~=a2T
OptimizeLoop 2~ RR_R—=CE T B MLZESW, AL, &7 v ar i EeFICETLET, GEELRWES., o7 v iis
TANRT 100 IR ESNET, )

PUTFiZa<rRlE R OT, BIEEETV 7 L3 DO KIEH /& it L TAhTIZE, ZOFITIXT > I —F I L AN
WBENEAENDEREEALTCOET,

OptimizeLoop C Res 230 or N CA Res 231,CA C Res 251 or N Res 252
OptimizeLoop C Res 304 or N CA Res 305,CA C Res 310 or N Res 311
OptimizeLoop C Res 368 or N CA Res 369,None

432GUlI A= a—hHETTHIHE
A= a2 —bFEITTDEAE, IROBIEEI TV E T, A==2—5 Edit > Optimize Z23&R L, L — 7 D LA TV 20
EAd Loop %, N KD ¥4 1% N-terminal loop, C KD 413 C-terminal loop N2 VS8 IRLE T,

1) A —7(Res 232-250) DHEL
Q A==—2>5, Edit > Optimize > Loop ZiEiR
Q BT AR T ORI
BuildLoop 2~ RDEITHRFEFILLHITEIRL . OKZ 27>, (ffil:Res 230 D C & Res 231 ™ N, CA)

15



W% Select N-terminal anchor atoms (C-N-CA for fast indexed search) x
Sequence! B 4 2% Name Belongs to or has
W LA |uly 5V Al A @cC A » All =
@ HA G:y 230 (AR @ CA » Selected
@ HA [Gly 230 |Afl @ CB » AminoAcid
QcC G:y 20 A1 @ CD » Protein
g 3 |€Y ;;3 I: |: @ CD1 » Nucleotide
el @ CD2 » NucAcid
Q H [ser 231 |A Q@ CE » HetGroup
gogEpLIAD. Q& e
& :
@ cC ser 231 Ah Q@CE2 v Outside v
@0 Ser 231 Al
@ CB [Ser 231 All v D Negate D Negate
name attribute
and/ or this manually typed selection
@O ok

Figure 4-4 BRI4AT > — R+ DBER B

Q ®KTT7UI—FTOER
ZH 5% BuildLoop 2~ RO EFTRFEFICLHIZER L, OK 22>, (f5]:Res 251 & CA, C & Res 252 O N)

% Select C-terminal anchor atoms (CA-C-N for fast indexed search) s
Sequence 5 2% Name Belongs to or has
wn [Lys 251 A1 A QcC A » All N
@CA Cys 251 A1 @ CA » Selected
@ HA |[Cys 251 |A @ cB » AminoAcid
g 8 Eys gg:} 2 '_: @ CD » Protein
ys @ CD1 » Nucleotide
@ CB [Cys 251 Al @ CD2 » NucAcid
@ HB [Cys 251 [Af @ CE » HetGroup
@ HB [Cys 251 Al @ CE1 » Water
@ SG [Cys 251 |A @CE2 v ) Outside v
@ HG |Cys 251 Al
QN Gly 252 A1
@+ oy 252 ANl v [] nesate [T] Negate
name attribute
and/ or this manually typed selection
@O s

Figure 4-5 #& 77 —JR 1 DERR B

Q A FvarRE-FET
W, AT ar OB Em A& E T, [Samples| Tl PDB /S A& D324 & TEAD T AEEICE
FLTIZEN, < ROBEITTIHEADT 74 /VMED 100 720D T, ZZTHEAIEL T 100 ICEEL ., OK 227V
LCEITLET, AENIEZEMOFFICL COET . FTOMIIE ZREEOERETRETHZELTEET,

W% Configure optimization protocol *

Number of conformations to sample:

100

Secondary structure (H,E,T,C for Helix,Sheet,Turn and Coil)

(Leave empty to keep the current secondary structure)

O K

Figure 4-6 A7 a @R
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2) v —7(Res 306-309) DL

DEFRBRICEEL, V—T DO L& T > TEE D,

A== —7nb, Edit > Optimize > Loop % 3&R

BASAT I — IR TF- DI (] :Res 304 ™ C & Res 305 ® N, CA)
BTT o —IRF DR (ff]:Res 310 ® CA, C & Res 311 @ N)
AT al RE-FEIT (B Samples % 100 ICRE (EE))

3)  CK¥(Res 370-385) D& L
EARBICIE 1) ERC IS0 BAEI RV ET,
Q A==—»5, Edit > Optimize > C-terminal loop % &
a BILET 1 —JR D3R (5] Res 368 ™ C & Res 369 @ N, CA)
Q A7 ariiE- £ (5 Samples % 100 (7% E (ER))

44 ETLORKREFI VY (F#ik#k)
FTNVORBALBE T LD, HE Z- 227 2B L TAET,

Q  Analyze > Check > All 25, [ModelQuality:~ | Z 341 L, OK

Object 1 (2ac3) has an overall model quality Z-score of

Interpretation: < -2 is poor, < -4 is bad

Figure 4-7 Z-A=7 D

ALY, Z-A3 7 )8 -1.895 755 -1.326 (2T HZENTEEL,

RIFLIZI— T RKIGOET Vo 7 OEEITLL B ET OT, fERRL7ZET /L% File > Save as HIRFEL TR T &0 E T,
Z- AT HELIZHE LW AT, FOEFROFIETS HEERAKRDY 7 74 1A TEEN,

17



5. BEREDYIFAY

BT NOIFVT 4 2EHIZEHEBELIZWIG S, FIZRD 2 DOFERGVET, 1 BT &SR0z ¥ —F/MuEHEE
1TOFET, 2 DA W&V 7 74 A OV MD §HE ~27a (md_refine.mer) ZFH 35515 T, FORERTERITLIEWGS
IETE . 2T O 56 135%E 2RI TSN,

A& O TR — /MU DWW L, B DY 2 7 AN H ARFET 2— T AEABL TWETOT, EH0E 5B IZFETL
TLEEW, (YASARA HiffiiE#~<— https://lwww.affinity-science.com/yasara-tech/)

ZITHE, B OWIEV 7 7 A D~ a7 7 ANV RAT T2 IEERRNTLET,

51 &YV 274 VBRI B I PAILDEST

YASARA [ZI3iEE) 7 7 A OB N2 — v ar E T~ 7u, md_refinemer B{HELTHET, 2O~/ r2ETTHE,
500 ps DI 3=l — a9 Thoh, 25 ps T8I PDB 7 7 A A DBMEFESNET, EBIZ, HFAFT YT L av DT R X — [l K2k
WrLT=fE R 7 7 AL (tab 7 74 V) BMERRESNET,

aQ EETALZ7NOIER
~ Ik EITTDICHTEVANE I T 7 ANERENT DT AL IR (T4 05) BBl /ER L ET (Windows CTld=2
27'm—7 Linux TiE mkdir 3w FEEZEED , (FRGFTC7 7 AV A IHEE TREHV EE A, YASARA £ T
FARDENDIZD . BARFEE G 20 EHNTLTIEE N,

Q WBEZ7ANVORE
ET VT UIAEIE T 7 AN TR FEENER LI ET AL 7 MR IFL E T,
A==2—0 File > Save as > PDB file 2°b, fR1FT 547 =7k (2ac3) 38R L T OK, Browse 2>H5EI1FE 1R LIZ1E
T AV TN EARAFIEICHREL | Filename AT D7 7 A /L4 (H: 2ac3-model.pdb 72L) ZFEEL T OK,
X7 7 AVIERUZ, PDB 77 A VTR OMIZ YASARA Object FE 7 71V (.yob) TEALFIH TEET,

Q ~re¥—SyroEE
A==—0 Options > Macro&Movie > Set target 7°5, v 7BZ—7 v i ELET,
VBT AL 7N D BIIFE CIRAFLIAEE ” 7V (#i]: 2ac3-model.pdb 728) 238K L, 1> Remove... 47 =
o Ifile extension | |2 F = 7% ANV THRIRF 2RI CTHEEL £ 9,

Q ~7u77AN0OELT
A==—@ Options > Macro&Muvie > Play macro 7>5., md_refine.mecr 238/ C OK 227V 3%&, MD #HHE

FasaL£9
= o
WU vASARA Macro 24,04 10¥Y ASARA 3pp¥Ce F¥md_retine.mct - [=] X
file Edit S ion  Analyze View Effects Options Window Help @) & g T
ATOM PROPERTIES SCENE CONTENT
Number: 52060 3. 3 obj| Name vis|Act| Atom
me: W (2 of 2) (HW)
:Hydrogen ( 1}2ac3_model |ves|vi 1
Occupancy:100% BFactor: 0.68
Residue:HOH 5870 A
Object: 3 (Water) 2lsimcell ves| v
Position: X = 000069.51456 g
Y - 000063.24479
G ol L 3twater Yes|ves| 4938
Speed: X = -2133.6582 /s
Y « 01674.3398 m/s 4 No | Ne
7 = 03351.953
Total = 84311.7866 m/s
5 No | Ne
Active X = 0001643341 N
Forces:Y = -600209239 fN
7 - 0004425985 fN 6 No |No
Total - 0064725854 N
Bonds: 1 y | SO No Mo |---en-
1) Type - to 0O (HOM 5870 )
Length 6.997 &
2) Type BA, Smoe i cameomans LI LG * 57, T N e e O T W e W T VRt Rl SN o S [ RN | YPAR [YT .
Length } N No | No
,,,,,,,,, )
i | No |No [------
1 r0leoos U [ P
H

Marked Angle -
Marked Dihedral: -----l--- ©

# Running refinement simulation, waiting for 500 ps, 1.36% completed
"x_' *’.&W 1';‘ %

Pro 11/1]Mem79 [Sys L | YASARAZ SimOn |Obj all [ 53908 Atoms

Figure 5-1 md_refine.mcr 31T 9 [ (i
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FERT 7 AN DHER

PRab—var MR T 5L, v ruf =Sy MURELIAE 7 7 ANV DIRFIR DT AV 21T,

(MacroTarget) _results.tab ({5l : 2ac3-model_results.tab)

EVORRIDZ T KGN TR ANT 7 ANV IPMERENE T, ZOT 7 ANVEFRKE ATy T Tay MO R 2R
TEET, HFATITNE, Bb=FAF —PEEEDO ATy 7 v ay OB TREHE SN TOET, BT+, %
AT w7 vayh® PDB 7 7 AV IRGFSNE T, SRIDFEITHITIE, AT v 7 Tayh 18 DRI T b Lin-7D T,
AENIZOREEE R AT 52U ET, (2ac3-model_snapshot18.pdb)

Srapshot Erergy Dihedrals PackinglD PackinglD bweraze
0.00 -159635 .05 31 -(1.96 -0.97 -0.37
1.00 -170604 .56 1.26 .95 -0.82 -0.17
2.00 -169743.88 1.35 -0.92 -0.92 -0.18
2.00 -169498 .28 1.31 -1.02 -1.95 -0.22
4.00 -170804 .50 1.36 -0.80 -0.87 -0.10
5.00 -171407.96 1.46 .88 -0.75 -0.06
B.00 -173161.85 1.61 -0.81 -0.71 0.03
7.00 -172950.02 1.65 -0.87 -0.69 0.03
a.00 -171616.61 1.53 -0.87 -0.73 -0.02
9.00 -171674 .77 1.56 -1.01 -0.74 -0.06

10,00 -172847 .82 1.54 -0.87 -0.62 0.0z
11.00 -172970.72 1.62 -01.93 -0.64 0.02
12.00 -173408 .83 1.53 -00.90 -.66 -0.01
13.00 -172696 .69 1.51 .88 -0.74 -0.03
14.00 -173871.54 1.65 -(1.93 -0.63 0.03
1500 -172729.95 1.54 -0.91 -0.68 -0.02
16.00 -174044 .84 1.50 -0.90 -0.62 -0.01
17.00 -173170.53 1.68 -0.97 .68 0.07
18.00 -174456 .89 1.70 -0.91 -0.62 0.0%
19.00 -174078 .60 .60 -0, -0.67 0.03
Smapshot 18 has minimum enerzy -174456.89 and snapshot 18 has maximum qual ity score 0.055

Figure 5-2 #&ER7 7 AL DHL 14

KT#HETNDIFVT4(Z-22T ) DRHER

B UIAETEIZOW T, B Check 2~ REEITL, Z-Aa7 2L CHET,

— Hiiii% 2V 7 (Clear Scene 7= (Q) ) £2Vv2) L, JelEE RN L=~ 7 A L %BA & £ (File > Load >
PDB file /21377 A NVER T 7 7Ry, %V T, Analyze > Check > All 2>5, [ModelQuality:~ | Z 38R L
OK %27,

Object 1 (2ac3_model_s) has an overall model quality Z-score of -08.365

Interpretation: = -2 is poor, = -4 is bad

Figure 5-3 Z-Z2a7 DiERG

oY — )V TER T DE, Z-Aa713-0.365 L7220, ~ /a7 7 AV EITRID-1.326 MO KIEICHETHIENTEE
L7,
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6. SEHER

6.1 SampleLoop AT Y FEFALEETY VJITD\T

BuildLoop 2~ REBIT D~ RiZ, SampleLoop 3% £, BuildLoop %, RIEBL TCWDEDDET NV EEE ST Ha~v R
T A3, SampleLoop 1. BEIZAFTEL TWHL—T (RKM) IZOWT, BApBar T A—Tar B AT 2a~v R TT,
SampleLoop IZREfF DV —T7 % 53419 572, BuildLoop & #7200 KIBEF O A JIEARFE T, OptimizeLoop DIANZT v H—JR T
ERRETHIETTERITTEET, FiE, FlE 2.1 DLIIZ PDB 77 A /L DFi A A KREZ SeqRes 47 a4 Yes ICFREL TELLE,
RIBFEFEDOHE ML B O THRAIAENST=®, SampleLoop =2~ F T PDB 77 A /L DRIBE D HET V7T HIENTEET,
7-72L. BuildLoop & SampleLoop #FIUSMCTEITLTh, RIUEEAELND DT TlEenEHTT, (3 filED PDB #ik% M
WCHlH DI~ REFITLTTARNIZEZA, Wb BuildLoop O 5 A 0@ ERE T VAR LE L, ) KIERSI%
EETHLEN/2N 5, SampleLoop 2~ REFI AL B BICET V72 RITTEETH, TORICHEL TTRIHALEE
W, I ROFEMIZ OV TIE, YASARA O—H —<=o7 /L& ZHBIIZEN,

723, YASARA = — W' —<=a27/L®, LoadPDB =~ R~X—|Z|%, SampleLoop =~ R4 F|HL, BEIT PDB 771 /L®
KABER Sy DTV 7 il (OptimizeLoop <2 R) #4TH 28N TEL </ afilRFRHMSIN THET DT, LALITHNIEZ SR
LTEEWN,

6.2 BuildLoop AT > FOF T 3 2DV T
BuildLoop X~ RiZiX, IROA 7T ar R ET, GEMIZ OV TIX, YASARA 2 —W —<=a7 /L Dav RX—Ubh b
TIBMLITZSN,)

FFar FRENE 7 7 4/VME

Structures LW EF VAR ELET, 1

Mutate All | None | MismatchAla | Ala 753 R All
RSN PDB A IE LR E LTSI DM O — B - A —H OB EEEELET,

Bumpsum Ny R—2 O T OEBEO G PRSI AME (A) ZHELET, 1.0

SecStr T UAEEERTEELEY, B2 H (Helix), E (Strand), T (Turn), C(Coil) FRERL
Yes |No THEE

BridgeCys R LT — T LR RO AT A DY AN T 4R (S-S) S EEHT 5 | Yes
HEHRELET,

(ff )

-Mutate 47> ar

ANEFNERBENTZT —H X —AELFI DB D — B - R—BDFE DI IFEICDONWT, L FORIZEED ET, BuildLoop
A RTIEL, ANBSIBRRRLGEIL X CRIMO T I/ ia—R) 2R TEET, —FLHOFNL. ANESND X D6 O
NEIZ720ET,

AJIBLF: BuildLoop == REATIRFIZ A S LTz, RIBFRILOELF
7 —H~_—2FF: BuildLoop =+ REFTRFICKR BRIz PDB 7 — X X —ADFlFl|

Mutate — R—% AR (X) 7
All A DIELF) ADIELF T — S —2F |
None T —H X — AR F| T — 2T T — 2FL T
Ala 77=(Ala) 77=(Ala) 7Z=(Ala)
MismatchAla Ll 7= (Ala) T R ZF |

-BridgeCys A 7> =

[Yes WP EL THEATL, B LT —F DR L OIS AV T ARG DB SHTZ35E . D% OptimizeLoop =<K
B RATT DLV AN TARFEGDILND RN SV ET, KT 2 —NT A OFITIET AL T AREE PRI RN F 7
a v EFR ELER A TLIZA, OptimizeLoop =~ REFEITTH T ENHLLEITIE, NoJIZHETHZENHERINTHET,

“GUI DA a R E mimE
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W% Define loop X

Residues extracted from the loop database should be mutated...
..to match Sequence below  ..never ..to Ala ..to Ala if mismatch

All @ None —O Ala—o

GSGIKLNGDCSPISTPELLTPCG

Mutate# 7'+ 3 >~

MismatchAla

Secondary structure (H,E,T,C for Helix,Sheet,Turn and Coil) o
SecStrr 7 av

Bump sum Show best Allow cysteine bridges|
A A
104 114
loops 11 K
Bumpsum Structures BridgeCys
F7vav FFav F7vav

Figure 6-1 GUI OA 7 T a 7% E M

63 A—Y—I=_aT7I)IDOEBER—TIZDVT
ARF 2—RNT A THALES T~ RROBIEOFEMIZ OV T, YASARA .—H%—<==7/L (Help > Show user manual) ® .
LT OB 2T ELEE0,

. o< FR—
Commands - Tell YASARA what to do > Index - All commands in alphabetic order >
+ BuildLoop - Build central or terminal loop
+ OptimizeLoop - Optimize central or terminal loop
+ SampleLoop - Sample central or terminal loop

o ZURUBEREDYT 7 AL NTONT
Recipes - Perform complex tasks > Refine a protein model

6.4 ZTDHDEBEEH
TRNF =/ MLy F BN R AR Y T 2 T A M CEEF 2 — N T VAL COET, TOMEMTFHRIZ OV
Tk, 7/ @B FER FAQLH LTI B MITZEN,

YASARA H RFEF 2—hKIT L
https://www.affinity-science.com/yasara-tutorial

Affinity Science Blog/.org
https://www.affinity-science.org/

YASARA J<H5HE R
https://www.affinity-science.com/yasara-faq/

Uk
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