Epoyacoia TNG YETATITUXIOKNG POITATPIAG EATTISAC Znpidov

OTO paBnua Homology modeling and docking.
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O oKoToc TNG epyaciac eivalr va mpayuatoroin®ei homology modeling oe pia
TPWTEIVN ammd TNV TITLXIOKA €Pyacia Tov kKABe @oirnt. Na To okomd avTo,
TTpaypaToToINGnke download o  OULYKEKPIUEVA  XPNOIUA  TTEOYPAUMATA eV
€PELVNONKAV Ol TIPWTEIVEG TNG TITLXIAKNG EQYACIAG WG TTPOG OPICUEVA XAPAKTNPIOTIKA
ToLG. Ta XOPAKTNEICTIKA TIPETTEN va eival Tpia:

1. AyvwoTtng S0ouNng (va pnv uttdpxel avTovoia oty PDB)
2. va LTTAPXOLY OUOAOYEG TTPWTEIVES YVWOTNG SOUNG
3. nmpwTteivn va mpoobéveral og KATI PUIKQOUOPIAKO

MeTa aTro eveAexn £peLVA TRV SIAPOPWY TTRWTEVAOV TNG TITLUXIAKAG £pYACIAg, RPEONKE
pia mpwTeivn, n Cdc 6 (Cell division cycle 6 protein), n omoia TANEEi TIC TAPATTAV®D
TPOoUTTOBETEIC. Na TOV OKOTIO ALTO Eyive apxIKA avalntnon oTic Raoeig NCBI kal
OULYKEKPIUEVA OTNV TTPWTEIVIKN Pdon Tou NCBI
(https://www.ncbi.nlm.nih.gov/protein/AAN10296.1 ) kal oTn cuvéxela otnv PDB
(http://www.rcsb.org/pdb/results/results.doetabtoshow=Current&qrid=E7F6 AB50).
XTNVv PDB &ev PpéOnke KATTOIA TOITOTAYH SOUr), HOVO 0 CLVSLATUO PE AANEG TTOWTEIVEG
WG oAogvluud. MNa TNV eMAAABELON TOL ATTOTEAECUATOG XPNOILUOTIOINONKE KAl N PAon
The Protein Model Portal, n omroia emPBeRaicdce TO yeyovog OTI §ev LTTAPXE YVWOTN
TpIToTayn doun yia Tnv Cdc 6 (https://www.proteinmodelportal.org/ ). Tia Tov €éAeyX0
NG 5eLTEPNG TTAPAUETOOL TTPayuaToTToInOnke Protein BLAST oto NCBI. H diadikaoia
TTOL aKOAOLOEITAI €ival N €ENG :

ITNV KATAAANAN TIEPIOXA TTPOOTIOETAl N aAAnAovyia FASTA.
H epyaocia ovouddletal cdc 6.

Q¢ Database emAéyeral n Protein Data Bank (PDB).

X110 Program Selection 1o blastp.

To blast mpayuarotokeital.

oM

Ta amoTeAéopaTta TToL TTIPOKOTITOLY TTAPOLOIAJOVTAI OTNV TTAPAKATW EIKOVA, KAl
ExoLV TOTTOOETNOE OTNV CEIPA AvAAOYA PE TO TTOCOOTO OPOIOTNTAG.

Sequences producing significant alignments:

Select: All None Selected:0

it Alignments

o

Accession

45L B
415N B

2CCH E
2CCLF

2YVU A
5UiM A
SUJ7 A

4XGC A

5UDCE 9

Hesciption ST::; Jcnc:f; ?:\?3 vafue Idet

=] Chain B, Siructural Mechanism Of Tmeric Pp2a Holoenzyme Involving Pr70. Insight For Cdcf Dephesphorylaion 547 547 3% 2e-07 100%

Chain B, Struciural Of Trimeric Pp2a Holoenzyme Involving Pr70. Insight For Cdc6 Dephosphorylation 543 543 3% 2e-07 100%

Chain E. The crystal structure of CDK2 cyciin A in complex with 8 substrate peplide derived from CDC modified with a gamma-linked ATP analogue 308 308 2% 027 100%

| Chain F, Crystal structure of phospho-CDK2 Cyclin A in complex with a peptide containing both the subsirate and recruitment sites of CDC6 582 582 5% G5e-11 93%

] Chain A Crystal Stucture Of Ape1185 304 304 9% 45  34%

Chain A, Structure of the active form of human Origin Recognition Complex and its ATPase motor module 174 174 T1%  1e-47 29%

_ Chain A Structure Of The Active Form Of Human Origin Complex Atpase Motor Module, Complex Subunits 1. 4.5 158 158 71% 5e-43 29%

Chain A, Crystal Stucture Of The Eukaryolic Origin Recognition Cemplex 154 154 68% 3e-d1 28%

_] Chain 9, Structural basis of MCM2-7 replicative helicase loading by ORC-Cdc and Cdt1 139 139 70% 3e35 27%
al basis of MCM2-7 replicative helicase loading by ORC-Cdc6 and Cdtt 17 M7 46% 4e-27 26% 5UDB A

asis of MCM2-7 replicative helicase loading by ORC-Cdc6 and Cdil 17 M7 46% de-27 26%

Chain A, tal Structure OF A Heterodimer Of Cdc6ORC1 INITIATORS Bound To Origin Dna (From S. Solfataricus) 103 103 65% 1e-23 25%

) Chain A Structure Of The Aeropyrum Pemix Orci Protein in Complex With Dna 103 103 71% 1e-23 25%

MNa v TRITN TAPAUETEO XenoldoTtrolEital n Pacn Ligand Summary Report Tng PDB.
MEOKOTITOLY 99 TTPOCSETES, UEPIKOI ATTO TOLG OTTOIOLG EiVAl PIKOOUOPIAKOI, OTTIWG TO
ATP, 10 78M, 10 3G8, 10 3GS.



https://www.ncbi.nlm.nih.gov/protein/AAN10296.1
http://www.rcsb.org/pdb/results/results.do?tabtoshow=Current&qrid=E7F6AB50
https://www.proteinmodelportal.org/

Modeller

To Modeller eival éva AoyIouIKO TOTTOL Python, TO OTToi0 XENCIUOTTOIEITAI YIa TNV £0PE0N
NG SOUNG HIag TTPWTEIVNG. AQOU e TNV KATAAANAN Siadikacia yivel To download Tou
TTPOYPAUUATOC, TO Modeller eival EToiuo yia xpnon.

H mmpctn diadikacia eival va Bpebolyv Ta amapaitnta dedouéva :

1.
2.

3.

4.

Ebpeon otnv mpwTeivikr) Baon Tou NCBI 1o Afjuua yia Tnv avBpwtrivn cdc 6
Ebpeon TNC TPWTEVIKAG aAAnAovxiag oe popdry FASTA. H aAAnAouxia
ammoOnkeLETAI Kal Siapaleral HEC® TOL notepad.
=AAN10296.1 CDCE cell division cycle & homolog (5. cerevisias)
[Homo sapiens]

MEPQTRSQAQATI SFPERELSRALNEAENSSDARLEPTNVOTVTCSPRVEALPLSPRERLGDDNL
CNTPHL
PPCSPPROGRRENGPPHSHTLEGRRLVFDNQLT IKSPSERELARVHONE ILSSVRESQEITTNS
EQRCETL
EEESACVRLFECEGTCYOOARLVINTAVEDRLEAREREMDV IRNFLREHTI CGREAGSLYLSGAR
GTGETR

CLERILODLERELEGFRTIMLNCMSLRTACAVFEPATACE ICOEEVSREAGEDMMRELEFHMTAE
EGEMIV

LVLDEMDOLDSEGODVLY TLFEWEWLSNSHLVLIGIANTLDLTDRILERLOARERCEEQLLNFE
PYTRNG
IVTILODRLNOVSRDOVLDNAAVOFCAREVSAVSGDVREALDVCRRATEIVESDVESQT ILEEL
SECESE
SEPLIPERVGLIHISOVISEVDGNRMTLSQEGAQDSFPLOOKILVCOSIMLLIROLETEEVTLGE
LYERYS
EVCREQQOVAAVDOSECLSLSGLLEARGILGLERNRETRLTEVFFEIEERETEHATKDRALIGNT
LATGLE

YTN CULVEXEIQ TTPAYMATOTTOIEITE BLAST yia TNV €0PECN TTAPOUOIWY AAANAOLXIWV.
Ta ATTOTEAECUATA £XOLV NN TTEQIYPAPEI TTAPATIAVE.

ITN CULVEXEIQ ETTIIAEYOVTAl TA TTPWTA TECOEOPA ATToTeAéoUaATa. Kal yia Ta TTp@Ta
TEOOEOA ATTOTEAECUATA TTOAYUATOTTIOIEITAI EAEYXOG OTNV PDB yia TNV ebpeoN TV
Sopayv Tous. Kar ota Téooepa amobnkebovTal Ta apxeia oe PDF file (text) Soun.
H TauTtdTNTA TNG AAANAOLXIAG gival N 273122, Sev LTTAPXEI KAWIA TTEQIYPAPN YIa
TO €i60G TNG AAANAOLXIAG KAl TO HOPIaKO TNG PApPOG eival 560 apivoéa.

H 6ebTepNn Siadikacia eival va TTRoETOINACTOLY KATAAANAG T SeiyaTa @OTE va gival
oLUPRATA e TO TTPOYPAUMA.

>

APXIKA oTO notepad 6mouv ATav N aAAnAouvxia FASTA, TNV TOOTTOTTOIOVUE
KATAAANAQ e BAon 1o Seiypa TTov LTTaEXEl oTo Modeller. InuavTko gival va
pNV TTAPARAEWOLWE TNV TIPOCONKN TOL * TTOL LTTOSNAGVEI KAI TO TEAOG TNG
aAAnAovxiag.

Tooo n aAAnAouvxia FASTA 6co kal Ta Téooepa PDB apxeia tTou gixav
ATTOONKELTEI TTPONYOLUEVWGS ATTOBNKELOVTAI OTO Modeller e Ta ovouaTa gseq
kail tseq[1-4] avrioToixa.

17N CLVEXEID AVTIYPAPETAI O SeVTEPOG TTivakag Tou tutorial oto wordpad.

Ta ovopaTta oTo apxeio SlopBcvovTal.

YTN oLveExela amoBnkeLeTal oTo Modeller pe To ovopa scriptl.



6. To IS0 TTOAYUATOTIOIEITAI KAl VI TO dpXEio TO Se0TEPO Kal ovoudadeTal script2.
from modeller import *

env =environ()
aln = alignment{env)
for (pdb, chain) in ({'tseql’, 'A'}, {'tseq2', 'A"), (tseq3', 'A'),
('tsegd’, 'A'}h:
m = model{env, file=pdb, model_segment=('FIRST:"+chain, 'LAST:"+chain))
aln.append_model{m, atom_files=pdb, align_codes=pdb+chain)
aln.malign()
aln.malign3d()
aln.compare_structures()
aln.id_table({matrix_file="family.mat’)
env.dendrogram(matrix_file="family.mat’, cluster_cut=-1.0})

7. Me TIG KATAAANAEG AAANQYEC TOOTTOTTOIEITE KAI O TRITOG TTiVAKAC.

from modeller import *

env =enviran()

aln = alignment{env)

mdl = model{env, file="tseql', model_segment="FIRST:A','"LAST:A'))
aln.append_model{mdl, align_codes="tseql', atom_files="tseql.pdb')
aln.append(file="tseqgl.ali', align_codes="TvLDH")}

aln.align2d()

aln.write(file="gseqgl-tseqgl.ali', alignment_format="PIR")

aln.write(file="gseql-tseql.pap’, }alignmen‘t_format:'P,b.P'}

8. TMapouola Kal O TETAPTOG.
from modeller import *

from modeller.automodel import *

#from modeller import soap_protein_od

env = environ()

a = automodel({env, alnfile='gseql-tseql.ali’,
knowns:'tseqﬂ', seqguence='gseql’,
assess_methods=(assess.DOPE,

#soap_protein_od.Scorer(),
assess.GA341))
a.starting_model =1

a.ending_model =5

a.make()



9. TMapoduola KAl O TTEUTITOC TTOL APOPA TNV ASIOAOYNON TWV ATTOTEAECUATWY TOL
TTEOYPAUMUATOC.

from modeller import *

from modeller.scripts import complete_pdb

log.verbose() #requestverbose output

env = enviran()

env.libs.topology.read(file="S(LIB)/top_heav.lib'} # read topology
env.libs.parameters.read(file="S(LIB)/par.lib") # read parameters
# read model file

mdl = complete_pdb({env, 'gseql.B99930002.pdb')

# Assess with DOPE:
s = selection{mdl) # all atom selection
s.assess_dope(|output="ENERGY_PROFILE NO_REFORT', ﬁle:'qseqﬂ.proﬁle',

normalize_profile=True, smoothing_window=15)

10. Ta apxeia TomoBeTOLVTAI PE TNV KATAAANAN C&Ipd OTOV PAKEAO bin.

5] gseq.ali 12MA2018 32 pp Eyypopo kapivou 1KE
|55 scriptl.py 12/11/2018 8:06 pp ‘Eyypapo epmhou... 2KB
|55 script2.py 12/11/2018 815 pp ‘Eyypapo epgmhou... 1KE
%5 script.py 12/11/2018 8:27 pp - Eyypapo epmhou... 1KE
= scriptd.py 12M2018 837 pp Eyypopo spmhou.., 1KE
|55 script5.py 121172018 8536 pp Eyypaoipo epmhou... 1KB
D tseql.pdb 12/11/2018 608 pp Apyzio PDE 839 KB
D tseql.pdb 21172018 6:08 pp Apyzio PDE 1.767 KB
D tseq3.pdb 12/11/2018 606 pp Apyeio PDB 3346 KB
D tseqd.pdb 121172018 €07 pp Apyeio PDB 1.731 KB

AQoUL pTIGgapE Ta Sedopéva NEBE N CTIVUN YIA TNV XPHoNn TOL TTPOYPAUUATOG. To
TTPOYQAUUA TTAVTA AVOoiyeTal e SIKAIUATA SIAXEIPIoTH.

YTO OLOTNUA OI EVTOAEG TTOL SivovTal gival o1 €En:

1. CAWINDOWS\system32>cd bin/test

2. CAWINDOWS\system32>cd bin/test>dir. Mg Tnv evToAn dir rapovoialovTail
TA APXEIA TOL PAKEANOUL test.

3. CAWINDOWS\system32>cd bin/test>mod?.20 scriptl. Na kabe script amod
1O 1 £¢C TO 5 SiveTal N TTAPATTIAVE® EVTOAN.

4, 'Otav TeAeioel n Sladikacia Ta amoTeAéopaTta Sivovtal oTo pAkeAo test.

5. Apxika SivovTal ol eVTOAEG yia Ta 1 Kal 2 Kal KATOTTV CLYKPIvovTal Ta
ATTOTEAECUATA. H TTIO KAAR OTOIXION XENOCIWOTIOIEITAI YIA TN OTOIXION TOL
script 3.

6. ATO Tn OTOIXIoN TOL Script 4 TTPOKLTITEI O XaAUNAOTELOG apIBuog DOPE o
OTTIOIOG XPNCIUOTIOIEITAI YIA TNV ELPECN TNG EVEQYEIAC WE PACN TO script 5.

7. Ta AmmoTeAEOUATA ALTOL PTTOPOLY VA AVAALBOLY UE TTPOYPAUUATA OTIWG
10 RASMOL.

8. Qseq.profile fie mapovoidlel To SiIGlypaupa TNS eVEPYEIAC.



9. HkaAOTEPN Sopn TNC TTEWTEIVNG eival ALTA PE TO PIKPOTEPO dope score.

META TOV TTPWTO EAEYXO TTPOOSOL ATTOPACIOTNKE N AAAAYR TNG AOKNONG KABWS N
mpwTeivn Cdc 6 eupavile 100% opoloTNTA PE TEIA AfuuaTa ToL BLAST. H kaivoLpyia
Adoknon atraitel TNV €0PECN TNG SOUNG TNG TTPWTEIVNG OTAV gival og CLVSLACUO pE
AANEC TTPWTEIVEG OTIWG OTO TTAPASEIYUA TOL OAOEVIDOL KAl TNV eLPECN TNS SOPNCS TNG
TPWTEIVNG OTAV gival povn TNG. OI €IKOVEG TTOL TTIPOEKLYWAV ATTO TIG SIAPOPES
EPAPUOYEG eival o1 NG -

O1 S0UEG eAEyXONKaV Kal PE TO TTPOYPAUUA Swissprot kal eTmAExOnKay Ta HOVTEAD TA
ottoia eixav QMEAN T1TI0 KOVTS OTO Pn&év KaBmG auTd ival bwnAOTEPNG TIICTOTNTAG.
17N CLVEXEID eAEyXONnke N iU Tm align. Na Tiyég Tm align avdapeoa oto 0,5 kai oTo 1,0 N
opoIOTNTA TV SOV Sev gival Tuxaia.



AINS TM-align

Quick & Accurate Structural Alignment

TM-align Results

B e

TM-align (Version 28178708)

* An algorithm for protein structure alignment and comparison
* Based on statistics:

= 8.8 < TM-score <

@.38, random structural similarity
8.5 ¢ TM-score < 1.88, in about the szams fold
* Reference: Y Zhang and J Skolnick, Mucl Acids Res 33, 2382-3% (2005)

* Please email your comments and suggestions to: zhngiumich.edu
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Mame of Chain_1: Al149292
Mame of Chain_2: B149292
Length of Chain 1: 386 residues
Length of Chain_2: 337 residues

Aligned length-= 232, RMSD=  2.82, Seq ID=n identical/n aligned-= ©.315
TM-score= 8.53756 (if normalized by length of Chain_1)
TM-score= 8.68919 (if normalized by length of Chain_2)
(You should use TM-score normalized by length of the reference protein)
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