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OawvH war 310 nonHbin BUTOK cnupanu AHK-noBopoT Ha
360°
OavH war coctasnaoT 10 nap HyKneoTnaos

IlnvuHa ogHoro wara - HM
PaccTtosiHne mexay ABYyMSA HyKneoTuaamu - HM
MonekynsapHaa macca ogHoOro Hykneorumaa - r/monb

MonekynsipHaa macca ogHOU aMUHOKUCNOTbI —
r/mon

B monekyne OHK: (Mpasuno Yapradda
KoMmnnemeHTapHOCTb HYKINeoTnaoB:

Llenn OHK yaepxunBaroTca BOAOPOAHLIMU CBA3AMM,
KOTOpble 00pa3yrTcAa Mexay KoOMnieMeHTapHbIMU
a30TUCTbIMU OCHOBaHUSAMU: afileHUH C TUMUHOM
COeaAUHAITCA 2 BOOOPOAHLIMU CBA3SIMMU, a T'YaHUH C
LUTO3NHOM

B cpeaHem oanH 6enokK coaepXuT aMUHOKUCIIOT



BbipaBHUBaHUe reHeTU4YECKUX nocriegoBaTesibHOCTEN

B aBonouumn reHeTU4YECKUX nocrieaoBaTesribHOCTEN
NPOUCXOOAT KaK 3aMeHbl, TaK U BCTaBKN U AereLuu.
[MepBbIM 3Tanom counoreHeTU4YECKOro aHanun3a aBnseTcs
naeHTUdpnkKauma BCTaBoOK U gerneuvm, MMeBLUNX MECTO B
3BOJIOLUMOHHON UCTOPUU aHANTU3NPYEMOMU rpynnbl
nocriegoBaTenbHOCTEU. ATy Npouenypy HasbIBalOT
BblipaBHuBaHuem (to align, alignment)
nocneaoBaTeNIbHOCTEMN.

 BbipaBHMBaHMe nocrneaoBaTeribHOCTEN HanpaBneHo Ha
BbiSiBJIEHNUE rOMOJSIOrMYHbIX (MMeroLWmnx oodLlee
3BOJIIOLMOHHOE NMPOUCXOXAEeHNEe) No3nLnn
aHanu3npyembiX nocriegoBaTesnibHOCTEN, YCTAHOBIIEHUE
Hanboree BepPOATHOrO, T.e. TPebyroLwero HamMeHbLUero
yucsna 3BOJIIOLUUOHHbIX COObLITUN, CLUEeHapPUsa 3BONOLUN
aHanM3npyemMou rpynnbil.



111111111122
123456789012345678901
ATACCTGCGATAGCTTCTGAT
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2 ATACCTGCGAAGCTTCTGAT.




123456789012345678901
1 ATACCTGCGATAGCTTCTGAT

LOREERREEE FEERREiy
2  ATACCTGCGA.AGCTTCTGAT




BbipaBHUBaHUe reHeTU4YECKUX nocriegoBaTesibHOCTEN

* Clustal -- 3T0 0gHa N3 caMbIX LULUPOKO UCMONb3yeMbIX
KOMMNbIOTEPHbIX NMporpamMm Afss MHOXXeCTBEHHOro
BbipaBHUBaHUSA HYKINEOTUAHbLIX 1 aMUHOKUCOTHbIX
nocnegoBaTenbHocTen (multiple sequence alignment).

e [lepexoamm No CChbIfKe:

 https://www.ebi.ac.uk/Tools/msal/clustalo/




Clustal Omega

Help & Documentation Bioinformatics Tools FAQ

Input form Web services ® Feedback

Tools = Multiple Sequence Alignment = Clustal Omega

Multiple Sequence Alignment

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile technigues to generate alignments between three

or more sequences. For the alignment of two sequences please instead use our pairwise sequence alignment tools.

Important note: This tool can align up to 4000 seguences or a maximum file size of 4 MB.

STEP 1 - Enter your input sequences

> a set of
PROTEIN v

PROTEIN
DNA
RNA

>

Use a example sequence | Clear sequence | See more example inputs

Or, upload a file: He =518paH 1 0auH ain

STEP 2 - Set your parameters

T

| ClustalW with character counts

The defauit settings will fulfill the needs of most users.
(Click here, if you want to view or change the default settings.)

STEP 3 - Submit your job

"] Be notified by email (Tick this box if you want to be notified by email when the results are available)




Clustal Omega

Input form Bioinformatics Tools FAQ

Tools = Multiple Sequence Alignment = Clustal Omega

Multiple Sequence Alignment

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three
or more sequences. For the alignment of two sequences please instead use our pairwise sequence alignment tools.

Important note: This tool can align up to 4000 seguences or a maximum file size of 4 MB.
STEP 1 - Enter your input sequences

Enter or paste a set of

DNA

equences in any supported T
LJECMIS_JWZa5480

[ TCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCTGGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCAT
ANGACACCTTTGGGTTTTATGGGTTGTTATTTGCTATGTTTTCTATAGTCTGCTTGGGTAGTGTTGTGTGGGGGCATCATATGTTTACAGTAGGTTTAGATGTA
AAGACGGCTGTTTTCTTCAGTTCTGTTACTATGATTATTGGTGTTCCTACCGGTATAAAGGTATTTTCTTGATTATACATGATTCTAAAAAGTCGTGTTTCACTC
CGTGAGCCTGTTTTTTGGTGAGTTTTATCATTTATTGTGTTGTTTACTATTGGGGGTGTTACGGGTATTATTCTTTCAGCTTGTGTGCTTGATAATATTTTGCAT
GATACTTGATTCGTTGTAGCTCACTTTCATTATGTAATGTCATTAGGTTCTTACATAAGTATAATAGTGTTTTTCGTTTGATGATGGCCAGTCATTACAGGTGTAA
GATTGAATAAGTATTTACTA
=SpCmKo_JQ245482

Vi

Or, upload a file: | BuiGop daina | He swiBpax Hu oous daitn Use a example sequence | Clear sequence | See more example inputs

STEP 2 - Set your parameters

OQUTPUT FORMAT

‘ ClustalW with character counts

The default settings will fuifill the needs of most users.

(Click here, if you want to view or change the default settings.)

STEP 3 - Submit your job

") Be nofified by email (Tick this box if you want to be notified by email when the results are available)




Clustal Omega

Input form Bioinformatics Tools FAQ

Tools = Multiple Sequence Alignment = Clustal Omega

Multiple Sequence Alignment

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three
or more sequences. For the alignment of two sequences please instead use our pairwise sequence alignment tools.

Important note: This tool can align up to 4000 sequences or a maximum file size of 4 MB.

STEP 1 - Enter your input sequences

Enter or paste a set of

DNA

sequences in any supported fc

[FDeCMIS_JUZa5480
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCTGGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCAT
ATGACACCTTTGGGTTTTATGGGTTGTTATTTGCTATGTTTTCTATAGTCTGCTTGGGTAGTGTTGTGTGGGGGCATCATATGTTTACAGTAGGTTTAGATGTA
AAGACGGCTGTTTTCTTCAGTTCTGTTACTATGATTATTGGTGTTCCTACCGGTATAAAGGTATTTTCTTGATTATACATGATTCTAAAAAGTCGTGTTTCACTC
CGTGAGCCTGTTTTTTGGTGAGTTTTATCATTTATTGTGTTGTTTACTATTGGGGGTGTTACGGGTATTATTCTTTCAGCTTGTGTGCTTGATAATATTTTGCAT
GATACTTGATTCGTTGTAGCTCACTTTCATTATGTAATGTCATTAGGTTCTTACATAAGTATAATAGTGTTTTTCGTTTGATGATGGCCAGTCATTACAGGTGTAA
GATTGAATAAGTATTTACTA
=SpCmKo_JQ245482

Vi

Or, upload a file: | BuiGop daina | He swiBpax Hu oous daitn Use a example sequence | Clear sequence | See more example inputs

STEP 2 - Set your parameters

OQUTPUT FORMAT

‘ ClustalW with character counts

The default settings will fuifill the needs of most users.

(Click here, if you want to view or change the default settings.)

STEP 3 - Submit your job

") Be nofified by email (Tick this box if you want to be notified by email when the results are available)




Input form

DeCmCh1.2-Hapl
SpTaKo_J1Q2454384
DeClUK_KC812045
SpTaKo_JQ245483
DeTnHoll-Hapl8
DeOkCL_AB62315@
SpCmKo_JQ245482
DeOkCL_AB623149
KlUaKa_AB375661
NiUaKm_JQ245471
DiClbKal-HapB
DiClbKall-HapH
DiClbKa8.9-HapF
DiClbKal6-HaplL
DiClbKal@-HapG
SpCmCh12-HapA
Dipl.grandis_AB42
Dipl.balaenoptera
DeS1Az_AB374223
DeTnHol3-Hap2@
DeTnHo7.8-Hapl5
DeTnHol@-Hapl7
SpCmCh9-Hap12
DeCmSel@.11-Hap7
DeCmCh5-Hap4
DeHsNE_KC812048
DeTnHol5-Hap22

DeBlHol4-Hap21
DeTnHol8-Hap25
DeTnHol6-Hap23

DiOtUS_KY552872
DiClbKa5.6-HapD
DiCsTy_JQ245472
SpOmKi_1Q245477
DiHpJP_AB979518
DiClbKal2-HapI
DiClbKal4.15-HapK
DiClbKa7-HapE
DiClbKal3-Hapl
DiClbKa2.3.4-HapC
DiCsTy_JQ245474
DiSaUK_FM2@9182
SpHsJP_AB488497
UrUaUS_AB685762
UrUaUS_AB6@5763
NiOkJP_AB521677
DeTnHo4.5.6-Hapl4
DeTnHo2.3-Hapl3
DeHsCH_AM412738
DeHsCZ_K(C812047
DeCmSel4-Haple

Web services

5840
e_AB822370

Help & Documentation Bioinformatics Tools FAQ

GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGG
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGG
GGTTTTGGAATGATTAGTCATGTTTGTAGARACTTAGGTTGTTCATATGATACCTTTGGE
GGTTTTGGAATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGAATGATTAGTCATGT TTGTAGAAACTTAGGTTGTTCATATGATACCTTTGGE
GGTTTTGGAATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACTTTTGGE
GGTTTTGGAATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACTTTTGGGE
GGGTTTGGTATGATTAGTCATGTTTGTAGAAATTTGGGTTGCTCATATGACACTTTTGGE
GGGTTTGGTATGATTAGTCATGTTTGTAGAAATTTGGGTTGCTCATATGACACTTTTGGG
GGGTTTGGTATGATTAGTCATGT TTGTAGAAATTTGGGTTGCTCATATGACACTTTTGGE
GGGTTTGGTATGATTAGTCATGTTTGTAGAAATTTGGGTTGCTCATATGACACTTTTGGG
GGGTTTGGTATGATTAGTCATGTTTGTAGAAATTTGGGTTGCTCATATGACACTTTTGGE
GGGTTTGGTATGATTAGTCATGTTTGTAGAAATTTGGGTTGCTCATATGACACTTTTGGG
GGGTTTGGAATGATTAGACATGTTTGTAGTAACTTAGGTTGTTCATATGATACTTTTGGA
GGGTTTGGAATGATTAGACATGT TTGTAGTAACTTAGGTTGTTCATATGATACTTTTGGA
GGTTTTGGAATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGAATGATTAGCCATGTTTGTAGARATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGAATGATTAGCCATGTTTGTAGARATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGG
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGG
GGTTTTGGGATGATTAGCCATGCTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGE
GGTTTTGGGATGATTAGCCATGTTTGTAGAAATTTAGGTTGTTCATATGACACCTTTGGG

TTTTATGGGTTGTTATTTGCCATGTTTTCTATTGTTTGTCTAGGTAGCGTTGTATGGGGG
TTTTATGGGTTGTTGTTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGGGGA
TTTTATGGGTTGTTGTTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGGGGA
TTTTATGGGTTGTTGTTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGGGGA
TTTTATGGGTTGTTGTTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGGGGA
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTTTGTTTAGGTAGTGTTGTATGAGGG
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGAGGG
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGAGGA
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGAGGA
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGAGGA
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGAGGA
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTTTGTTTAGGTAGCGTTGTATGAGGA
TTTTACGGGTTGTTATTTGCTATGTTTTCTATAGTTTGCTTAGGTAGTGTTGTGTGGGGG
TTTTATGGGTTATTATTTGCTATGTTTTCTATAGTCTGTTTGGGTAGTGT TGTGTGGGGG
TTTTATGGGTTATTATTTGCTATGTTTTCTATAGTCTGTTTGGGTAGTGTTGTGTGGGGG
TTTTACGGATTGTTATTTGCTATGTTTTCTATAGTTTGCTTAGGTAGTGTTGTGTGGGGG
TTTTATGGGTTGTTATTTGCTATGTTTTCTATAGTCTGCTTGGGTAGTGTTGTGTGGGGG
TTTTATGGGTTGTTATTTGCTATGTTTTCTATAGTCTGCTTGGGTAGTGTTGTGTGGGGG
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTCTGCTTGGGTAGTGTTGTGTGGGGG
TTTTATGGGTTGTTATTTGCCATGTTTTCTATAGTCTGCTTGGGTAGTGTTGTGTGGGGG
TTTTATGGGTTGTTATTTGCTATGTTTTCTATAGTTTGCTTGGGTAGTGTTGTGTGGGGG




pa3nuyna no gaHHoOM nNo3nuuu
(HykneoTna N aMUHOKUCIIOTA) OTCYTCTBYHOT MexAay
pa3HbIMU NocriegoBaTesribHOCTAMM

no naHHOWU
NO3ULMU NMEIOTCA pPa3fnuina Mexay pasHbiMu
nocriegoBatesibHOCTAMU

YTeHue BbIXOAHbIX OaHHbIX BblpaBHUBaHUA HECKONbKUX NocreaoBaTeribHOCTEN

CMMBO.H Onpe.qenel-me Umesn B BUAYy
3Be3[04Ka nosmuww KOTOpbl€ UMEIOT €AUHCTBEHHBI 1 NMONHOCTLIO KOHCEPBATUBHbIN OCTATOK
COXpaHeHWe Mexay rpynnamu CUNbHO CXOXWUX CBOVICTB

¢ pesynsratom 6onee 0,5 no matpuue PAM 250

COXpaHEeHUE MEXAY rpynnamMmu cnabo cxodHbIX CBOWCTB

nepwo,
P C OLeHKON MeHbLUe unu pasHon 0,5 no matpuue PAM 250

ABOETO4ME

O.ql-m N Te XXe CUMBOJbI NOKa3aHbl Kak ans
BbipaBHuBaHua JHK / PHK, Tak n ana BbipaBHUBaHUA
O0enkoB, NO3TOMY, XOTS CUMBOJbI * (3Be3404Ka)
nosie3Hbl AnA obounx, Apyrue cornacoBaHHble CUMBOJbI
criegyet urHopuposBaTtb npu BbipaBHuBaHun AJHK / PHK.



Clustal Omega

Input form ’ Web services ‘ Help & Documentation ‘ Jioinformatics Tools FAQ

Tools > Multiple Sequence Alignment > Clustal Omega

Results for job clustalo-120220228-023416-0897-41339244-p1m

Result Summary Guide Tree Phylogenétic Tree Results Viewers = Submission Details

Download Alignment File = Show Colors

CLUSTAL 0(1.2.4) multiple sequence alignment

DiOtUS_KY552872
DiClbKa5.6-HapD
DiCsTy_1Q245472
SpOmKi_1Q245477
DiHpJP_AB979518
DiClbKal2-HapI
DiClbKal4.15-HapK
DiClbKa7-HapE
DiClbKal3-HapJ
DiClbKa2.3.4-HapC
DiCsTy_J1Q245474
DiSaUK_FM209182
SpHsJP_AB488497
UrUaUS_AB6@5762
UrUaUS_AB6@5763
NiOkJP_AB521677
DeTnHo4.5.6-Hapl4
DeTnHo2.3-Hapl3
DeHsCH_AM412738
DeHsCZ_K(812047
DeCmSel4-Haple
DeCmIs_JQ245480@
DeCmBa_KC812046
DeCmSel3-Hap9
DeTnHol2-Hapl9
DeCmSel2-Hap8
DeCmCh3-Hap2
DeTnHol7-Hap24

TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAAGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAAGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAAGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAAGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCG
TTATTTCAGCATATGTTTTGATTTTTTGGCCATCCCGAAGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCC
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTGTATGTCTTAATTTTACCC
TTATTTCAGCATATGTTTTGATTTTTTGGACACCCCGAAGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCCGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCCGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATCTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATCTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTTTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT
TTATTCCAGCATATGTTTTGATTCTTTGGTCACCCTGAGGTATATGTTTTAATTTTACCT




clustalo-12022022

Aignments || Result Summary || Guide Tree Results Viewsrs || S

Download Phy

Vance comactions

q.
DeTrHa2
DeTnHo

1ap2 0
45482 0.00183

DeH:
DeCmSe1d-H;
DeTnHo

SpCmCha-Hap120
DeCmSe10.11-Hap
DeCm Hapd 0
DeCmSe13-H;

CB12048 0
DeCmSed-Haps 0

DeTnHo1-Hap3 0
DeTnt 160

h12-Hap1 0
DeTnHo17 0




(aHrn. Basic Local Alignment Search Tool —
cpencTBO NOMCKA OCHOBHOIO JFIOKanbHOro
BbipaBHMBaHUSA) — CEMEUCTBO KOMMbIOTEPHbIX
nporpamMmm, cryxawmx

, AJ1s1 KOTOPbIX N3BEeCTHa
nepBUYHaA CTPYKTypa (nocrnenoBaTtenbHOCTL) UNu ee
doparmeHr.

* Ucnonb3ya BLAST, nccnepgoBartenb MOXeT CPaBHUTb
MMEeKLLYICA Y Hero nocriegoBaTesibHOCTb C
nocnenoBaTeNibHOCTAMU U3 Oasbl AaHHbIX U HAUTU
nocnegoBaTeNnibHOCTU NpeagnosriaraeMbIX rOMOJSIOroB.

e flBNAeTcA BaXKHEULIUM UHCTPYMEHTOM A1
MOJEKYNAPHbIX OMonoros, OMOMH(POPMaATUKOB U
CUCTEeMaTUKOB.



Knaccudumkauma nporpamm cepum BLAST
HykneoTnaHble

npeaHa3sHa4vyeHbl AN CpaBHEHUSA U3y4yaemoun
HYKNeoTUAHON nocrieaoBaTesibHOCTU C 0a30U AaHHbIX
CeKBEHNPOBAHHbIX HYKIIEMHOBbIX KUCNOT U UX Y4ACTKOB:

blasth — MeaneHHoe cpaBHeHUE C LieNnblo NOUCKa BCex
CXOOHbIX NOCsIeA0BaTENIbHOCTEU U AP.

megablast — ObICTpOe cpaBHEeHME C Leribi NOUCKa
BbICOKO CXOAHbIX nocriegoBaTeribHOCTEMWN,

dmegablast — ObICTpOe cpaBHeHME C Leribi NonckKa
ANBeprupoBaBLUMX NocreaoBaTesribHOCTEM,
oOrnagaroWwmnx HeaHaYNTeNbHbIM CXOACTBOM,




° nNpegHa3Ha4vYeHbl ANA CPaBHEHUA U3lyvyaemMmoun
aMMWHOKMCITIOTHOMU NocrieaoBaTeribHOCTU bOernkKa C
nmerowiencsa 6asonm gaHHbIX OeyIkoB U X Y4aCTKOB.

— MeAJIeHHOEe CpaBHEHME C Lefibio MOUCKa BCexX
CXOAHbIX NocneanoBaTesibHOCTEMN,

— CpaBHEeHMe C uesibio NOUCKa roMoNIorM4HbIX
OenkoB No AOMEHHOU apXUTeKType,

— CcpaBHeHuMe ¢ 6a30U AaHHbIX
KOHCepBaTUBHbLIX JOMEHOB,

— CpaBHeHMe ¢ uesnblo NoUcKa
nocnenoBaTenbHOCTEN, 0ONagaloWUX He3HAYUTESIbHbLIM
CXOACTBOM,

— MOUCK OernkoB, coaepXxalwmx onpeaerieHHbI
nosib3oBaTesieM naTTepH u ap.




° CMOCOOHbI TPAHCNNPOBATb HYKNEOTUAHbIE
nocreanoBaTesibHOCTU B aMUHOKUCTIOTHbIE:

— nepeBoOAUT U3yYaeMYyHo HYKITIEOTUOHYIO
nocreaoBaTeNiIbHOCTb B KoAUPYyeMble aMUHOKUCIOThI, a
3aTeM CpaBHMBAET €€ C Mmeruienca 6a3on gaHHbIX
aAMUHOKUCNOTHbLIX NocriefoBaTesibHOCTEN DeNKOB,

— n3yvyaemMass aMMHOKUCNOTHadA
nocreoBaTesIbHOCTbL CPaBHUBAETCH C
TPAHCNNPOBaAHHLIMUY NOCNeA0BaTEeNIbLHOCTAMMU Oas3bl
OaHHbIX CEKBEHUPOBAaHHbIX HYKIIEUHOBbLIX KUCJIOT,

— nepeBOAUT U3Yy4YaeMyHo HYKITeOTUOHYIO
nocnenoBaTesibHOCTbL B aMUMHOKMUCIIOTHYIO, a 3aTeM
CpaBHMBaeT €€ C TPaHCNMPOBaHHbIMU
nocrnenoBaTtesibHOCTAMM 60a3bl AaHHbIX
CeKBEHNPOBAHHbLIX HYKIIEMHOBbIX KUCJIOT.




Knaccudumkauma nporpamm cepum BLAST

[eHOMHbIe

°* npeaHa3HayeHbl ANA CpaBHEHUA N3ly4YyaemMmoun
HYKINeoTUuaHOU nocrenoBaTesibHOCTU € 0a30M AaHHbIX
CeKBEeHNPOBaHHOIo reHoMa Kakoro-nmbo opraHmama
(yenoBeka, Mmbilwn 1 ap.)

* magicblast — kapTupyet npoyteHnsa (puabl) Ha NOSHbLIN
reHoM U TPaHCKPUMNTOM.



 [Mepexooum B cepBUC HaunoHanbLHOro LeHTpa
ounorexHonornyeckom nHdopmauum CLLIA no

CCblJIKe:
e https://blast.ncbi.nim.nih.gov/Blast.cqi

m> U.S. National Library of Medicine

National Center for Biotechnology Information

BLAST® Home Recent Results Saved Strategies Help

Basic Local Alighment Search Tool
ElasticBLAST is here!

BLAST finds regions of similarity between biological sequences. The ElasticBLAST is a new cloud based tool to run your
program compares nucleotide or protein sequences to sequence

s R BLAST searches faster and make you more effective.
databases and calculates the statistical significance. Learn more

Mon, 07 Feb 2022 12:00:00 EST & More BLAST news...

Web BLAST

BLAST Genomes

Microbes




NIH ativnal Library of Medicine

BLAST® Home Recent Results Saved Strategies Help

Basic Local Alignment Search Tool
ElasticBLAST is here!

BLAST finds regionsfof similarity between biological sequences. The N ElasticBLAST is a new cloud based tool to run your
program compares niicleotide or protein sequences to sequence 5 BLAST searches faster and make you more effective.
databases and calcul§tes the statistical significance. Learn more s
Mon, 07 Feb 2022 12:00:00 EST B More BLAST news...
Web BLAST

BLAST Genomes

Human Mouse t Microbes




3apgava 1. Popma ot4yeTa
 Kaxxabiy NMINYHO HA CBOEM KOMNbIOTEpE Aernaetr

CKPUHLWOT/PoTO (TaK, YTOObLI ObLISTO BUAHO HOMeEP
KOMNblTEpPa/MOHUTOPA, BpeMSA HA MOHUTOpE)
cCnUucKa roMosnoroB B cepBuce BLAST

 Kaxabiy NM4YHO oTnpaBnsaeT MHe B Banbepe B
JINYKY: 1) nony4yeHHoe poTO, a TakKe 2) Ha3BaHue
BUa, OT KOTOPOro nosiy4yeHa
nocriegoBaTesibHOCTb HYKNeoTnaoB U 3)
Ha3BaHWe reHa, B KOTOPOM COAEPXKUTCA AaHHASA
nocriegoBaTtesibHOCTb



1. OTKpbITb C NOMOLLbLIO NPOrpaMmbl daunn
C XpomaTorpammou n3
nanku

2. OTO nocnepoBaTesibHOCTb HYKNeoTUAOB,
nony4vyeHHas nytem cekBeHnposaHua HK Ha
OCHOBaHuUM OOpaTHOro npanmMepa

3. NMoaTomy Anga nony4yeHusi NpsiMoun
nocriegoBaTesibHOCTU HEO6X0AUMO NPUMEHUTDL
dyHKUUIO (T.e.
nepeBepHYTb U MNONYYUTb KOMMJSIEMEHTapPHYH Anf
Hee nocrnegoBaTesibHOCTD):
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File Edit Options Help
Undo Ctrl+Z

OPf Redo Ctrl+Y
0

Copy Sequence

Reverse+ Complement
Copy Original to Edited

Next "N" Ctrl+N
Next Redundant Ctrl+R
Find... Ctrl+F




4. BmecTto cumBonoB N noCTaBUTb
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5. COXpaHUTb OTpeaakKTUPOBAHHYIO

nocnepoBaTesibHOCTb B HOBbLIU hann B popmaTte

[ T —n
File Edit Oplighsedtelp
‘ |
-+N M . : E—
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6. OTKpPbITb COXpaHEeHHbIN hann B nporpamMmme

7. Konupos:

@ Uttrakdit-32 -

(@ File

Kutyrev \okymenTel\OBpasosatensHan geatensHocte\bMY\2021\MonekynapHras 6uonorus\Mpaxtuka 1\3aganus\3agaH...

Edit Search Project View Format Column Macro Advanced Window Help

123
00

EICERIEIE ;

aEER®E o S EE S S

>Dip4-CO1-R

CATTGTAGTANATACTTATTCAATCTTACACCTGTAATGACTGGCCATCATCAAACGAAA
AACACTATTATACTTATGTAAGAACCTAATGACATTACATAATGAAAGTGAGCTACALCG
AATCAAGTATCATGCAAAATATTATCAAGCACACAAGCTGAAAGAATAATACCCGTAACA
ICCCCCAATAGTAAACAACACAATAAATGATALAACTCACCAAAAAACAGGCTCACGGAGN

GNAACACGACTTTTTAGAATCATGTATAATCAAGAAAATACCT Format

CCAATAATCATAGTAACAGAAC TGA AGA A A A C AGC C G T C T T T .

AACCCATAAAACCCAAAGGTGTCATATGAACAACCTAAATTTC

53 Copy File Path/Name

Clipboards

Incremental Search

Select All
Select Line
Select Word
£ Select Range
Delete

{3 Date/Time

& Spell Check

3¢ Read Only

= Toggle Word-Wrap

Insert color

Customize Menu...

Ctrl+V
Ctrl+Shift+X
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e https://blast.ncbi.nim.nih.gov/Blast.cgi

m U.S. Natioal Library of Medicine

National Centel for Biotechnology Information Loi

BLAST® Home Recent Results Saved Strategies Help

Basic Local Ajighment Search Tool
ElasticBLAST is here!

BLAST finds regions &f similarity between biological sequences. The ElasticBLAST is a new cloud based tool to run your
program compares nufleotide or protein sequences to sequence

s i BLAST searches faster and make you more effective.
databases and calculages the statistical significance. Learn more

Mon, 07 Feb 2022 12:00:00 EST B More BLAST news...

Web BLAST

BLAST Genomes

Microbes




* 9. BcTaBnsaem nocrnenoBaTesfibHOCTb B OKOLUKO
 10. Haxxnmaem KHonKy

G (A (3  https://blast.ncbi.nim.nih.gov/Blast.cgi?PROGRAM =blastn&PAGE_TYPE=BlastSearch&LINK_LOC=blasthome

BLASTN programs search nucleotide datab using a nucleotide query. more... Reset page

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear Query subrange ©

AACATATGATGCCCCCACACAACACTACCCAAGCAGACTATAGAAAACATA * From !:‘
GCAAATAAC
AACCCATAAAACCCAAAGGTGTCATATGAACAACCTAAATTTCTAC AT

GGCTAATG] o[ ]

B

Or, upload file BbiGop chaiina | He BbiBpaH ... oauk daiin @
Job Title ,

Enter a descriptive title for your BLAST search 0
) Align two or more sequences @

Choose Search Set
Database @ Sstandard databases (nretc.): O rRNA/TS databases (O Genomic + transcript databases (O Betacoronavirus
[ Nucleotide collection (nr/nt) v |®

Organism O o
Optional l o ] exclude | Add organism

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown 9

Exclude D Models (XM/XP)D Uncultured/environmental sample sequences
Optional

Limit to () sequences from type material
Optional =
Entrez Query [ ‘ YoulllfT§ Create custom database '#
Optional

Enter an Entrez query to limit search 9

Program Selection

Optimize for @ Highly similar sequences (megablast)
O More dissimilar sequences (discontjggous megablast)
(O Somewhat similar seque
Choose a BLAST algogis

Search database Nucleotide collection (nr/nt) using Megablast (Optimize for highly similar sequences)
D Show results in a new window




* 11. Nony4yaem B utore CIMCOK roMosioroB, OfiIN3Knx K
Halwewn nocnenoBaTesibHOCTHU

m U.S. National Library of Medicine

National Center for Biotechnology Information

BLAST @ » blastn suite » results for RID-1T3P6FCC013 Home RecentResults Saved Strategies Help

Save Search Search Summary v © How to read this report? @ BLAST Help Videos *DBack to Traditional Results Page

Job Title Nucleotide Sequence Filter Results

RID 1T3P6FCC013 Search expires on 03-01 15:58 pm Download All v
Organism only top 20 will appear [:] exclude

Program BLASTN @ Citation v
Type common name, binomial, taxid or group name

Database nt See details v

=+ Add organism
Query ID Icl|Query_64585

Description None Percent Identity E value Query Coverage

Molecule type dna to to

Query Length 505
Other reports  Distance tree of results MSA viewer @ m
f Graphic Summary Alighments Taxonomy

Sequences producing significant alignments Download ¥ [IJ Select columns ~ Show e

select all 100 sequences selected GenBank Graphics Distance tree of results  [EEMSA Viewer

Max = Total Query E Per. 3 >
Accession

Description Scientific Name
vp - Score Score Cover value Ident
v

v v v L 4

Diphyllobothrium ditremum isolate RK3 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 ... Diphyllobothrium ... 933 933 100% 0.0 100.00% DQ768179.1

Diphyllobothrium dendriticum isolate RK1 18S ribosomal RNA gene,_partial sequence;_and internal transcribed sp... Dibothriocephalu... 933 933 100% 0.0 100.00% DQ768177.1

Dibothriocephalu... 928 928 100% 0.0 99.80% JN153006.1

Diphyllobothrium dendriticum partial ITS1, 5.8S rRNA gene and partial ITS2_country Switzerland Dibothriocephalu... 928 928 100% 0.0 99.80% FM204787 1

Diphyllobothrium sp. DB-01 genes for 18S rRNA ITS1, 5.8S rRNA ITS2, 28S rRNA, partial and complete sequenceDiphyllobothrium ... 909 100% 0.0 99.02% AB437411.3

Diphyllobothrium latum isolate US6770 clone 5 18S ribosomal RNA gene, internal transcribed spacer 1, 5.8S ribo... Dibothriocephalu... 893 100% 0.0 98.61% KF218250.1

i 893 100% 0.0 98.61% KF218249.1

Diphyllobothrium latum isolate proglottids #3 18S ribosomal RNA gene, internal transcribed spacer 1, 5.8S riboso... Dibothriocephalu... 893 100% 0.0 98.61% KF218248 1

Diphyllobothrium latum isolate proglottids #1 18S ribosomal RNA gene, internal transcribed spacer 1, 5.8S riboso... Dibothriocephalu... 893 0.0 98.61% KF218246.1

\ECE<E<E<E<N<N<N<N<]




3apgava 1. Popma ot4yeTa
 Kaxxabiy NMINYHO HA CBOEM KOMNbIOTEpE Aernaetr

CKPUHLWOT/PoTO (TaK, YTOObLI ObLISTO BUAHO HOMeEP
KOMNblTEpPa/MOHUTOPA, BpeMSA HA MOHUTOpE)
cCnUucKa roMosnoroB B cepBuce BLAST

 Kaxabiy NM4YHO oTnpaBnsaeT MHe B Banbepe B
JINYKY: 1) nony4yeHHoe poTO, a TakKe 2) Ha3BaHue
BUa, OT KOTOPOro nosiy4yeHa
nocriegoBaTesibHOCTb HYKNeoTnaoB U 3)
Ha3BaHWe reHa, B KOTOPOM COAEPXKUTCA AaHHASA
nocriegoBaTtesibHOCTb



3agava 2. Popma ot4yeTa
Kaxabin nM4HO oTnpaBnaeT MHe Ha NOoYTYy

sankaar@mail.ru :

1) cpann insulin.fasta

2) insulin_alignment.fas
3) insulin_best model.xls
4) insulin_tree.mts



1. Hantu B HYKNeOTUOHYI0
nocrieaoBaTefibHOCTb reHa (4acTu reHa) MHCyINMHa
yenoBeka https://www.ncbi.nlm.nih.gov/gene/

[Gene
insulin
Homo sapiens insuli
Homo sapiens insulin A chain
COVID-19 Homo sapiens insulin B chain
Public health i Aplysia californica insulin
Aplysia californica insulin precursor
Octodon degus insulin
7 Homo sapiens Insulin receptor subunit alpha
| Homo sapiens Insulin receptor subunit beta
Homo sapiens insulin receptor
Danio rerio insulin
Danio rerio insulin A chain
Danio rerio insulin B chain
Danio rerio insulin C-peptide

Sus scrofa Insulin A chain = of species. A record
1ces (RefSeqs), maps,
» genome-, phenotype-,

Sus scrofa Insulin B chain

Sus scrofa insulin

Homo sapiens insulin-like growth factor |

Homo sapiens insulin like growth factor 1

Using Gene ) -
g Homo sapiens Insulin-like growth factor 1 receptor alpha c...

Gene Quick Start Homo sapiens Insulin-like growth factor 1 receptor beta ch...

Submit Correction RefSeq

Download/FTP Statistics RefSeqGene




. Havntu B

HYKINeOoTUAHYIO

nocrieaoBaTefibHOCTb reHa (4acTu reHa) MHCyINMHa

yenoBekKa https:

« > C o

Gene sources
Genomic
Mitochondria
Organelles

Categories
Alternatively spliced
Annotated genes
Non-coding
Protein-coding
Pseudogene

Sequence content
CCDs

Ensembl

RefSeq
RefSeqGene

Status

v Current

Clear all

Show additional filters

https://www.ncbi.nim.nih.gov/gene/?term=Homo+sapiens+insulin

Tabular« 20 per page » Sort by Relevance «

GENE

INS — insulin

Homo sapiens (human)

Also known as: IDDM, IDDM1, IDDM2, ILPR, IRDN, MODY 10, PNDM4

Gene ID: 3630

RefSeq transcripts (4)  RefSeq proteins (4)

Orthologs Genome Data Viewer

RefSeq Sequences

Search results
Items: 1 to 20 of 2111

o See also 70 discontinued or replaced items.

Was this helpful?

RefSec@(LL PubMed (960)

Send to: «

BLAST

Download

Page | 1 of 106 Next=> Last>>

www.ncbi.nim.nih.gov/gene

v ¢ Gl @ 9 8

Hide sidebar >>

Filters: Manage Filters

Results by taxon

Top Organisms [Tree]
Homo sapiens (2072)
Arthroderma uncinatum (4)
Necator americanus (2)
Aspergillus thermomutatus (2)
Cladophialophora carrionii CBS 160.54 (2)
All other taxa (29)

More...

Find related data

Database: | Select

Search details

(("Homo sapiens"[Organism] OR Homo
sapiens[All Fields]) AND insulin[All
Fields]) AND alive[prop]

| Search | See more...

Name/Gene ID  Description Location Aliases MIM

O IGF1
ID: 3479 1 [Homo sapiens
(human)]

insulin like growth factor =~ Chromosome 12,
NC_000012.12
(102395860..102481839,
complement)

IGF, IGF-I, IGFI, MGF 147440 e
Recent activity

Q_ Homo sapiens insulin AND




. Hantn B HYKNeOTUOHYI0
nocrnenoBaTesfibHOCTb reHa (YacTu reHa) UHCyJIMHa
YyernioBekKa https://www.ncbi.nlm.nih.gov/gene

C )] ) https://www.ncbi.nlm.nih.gov/nuccore/?LinkName=gene_nuccore_refseqgene&from_uid=3630

o COVID-19 Information

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espariol

Species Summary ~ Sort by Default order « Sendto: +  Filters: Manage Filters
Animals (2)
Customize ...

. Analyze these sequences
Items: 2

Molecule types Run BLAST
genomicDAEIGI) (0 Homo sapiens INS-IGF2 readthrough (INS-IGF2), RefSeqGene on chromosome 11
CHSImZE. - 1. 39,008 bp linear DNA

Source databases Accession: NG_050578.1 Gl: 1028630736 Find related data
RefSeq (2) Protein  PubMed  Taxonomy Database: | Select
Customize ... GenBank FASTA Graphics

Sequence Type

Nucleotide (2) Homo sapiens insulin (INS), RefSeqGene on chromosome 11

8,416 bp linear DNA ,
Sequence length Accession: NG_007114.1 Gl: 161086962 Recent activity =
Custom range... Protein PubMed Taxonomy

Turn Off Clear

Release date GenBank FASTA@M Q_ RefSeqGene Links for Gene (Select 3630)
Custom range... (2) Nucleotide

Revision date Q_ Homo sapiens insulin AND (alive[prop])
Custom range... (2111) Gene

Homo sapiens insulin A chain AND

Clearal (alive[prop]) (0) Gene

Q
Show additional filters [E GRCh38.p13 - hg38 - Genome - Assembly -
NCBI Assembly
B

INS insulin [Homo sapiens]




1. Hautu B HYKNeoTUAHYIO
nocrnenoBaTesfibHOCTb reHa (YacTu reHa) UHCyJIMHa
yenoBeka https://www.ncbi.nlm.nih.gov/gene/

ww.ncbi.nlm.nih.gov/nucc / 007114.1?report=fasta

FASTA ~

Homo sapiens insulin (INS), RefSeqGene on chromosome 11

NCBI Reference Sequence: NG_007114.1
GenBank  Graphics

>NG_007114.1 Homo sapiens insulin (INS), RefSeqGene on chromosome 11
GCGGCCAGGGAAGGTCTCTGCCGCCAGGGAAGTGTCCCAGAGACCCCTGGAGGGGCTGCTGACACCCCC
GTGCCCCCACCTCGAGCATGACCCAGGGCTGCCTCTCCCCATCCTTCATCCTCCCTGCTCCACAGGACA
TGGCCTGGCGTCCCTGGGGGCCTCGGATGAGGAAATTGAGAAGCTGTCCACGGTGGGTTGACCCCTCCC

GCAGGGCCTGGGGTGTGGGTTTGGGGGTCTGAATCCAGGCCTCACCCTCTTGCCGTCCAGGCTGAGGCC
CTCCTTCCACCCACGAATTGTGACCCTCACCCTGGCCTGCCTGCATCCTGGCCTGGCCTCCCTGGGGGT
GTATCCTGGTCACGGGTGACCAGGGGCTGCCCGGTGGGCGGCAGCTGTCTCTGGGCTGATGCTGCCCGG
TTCCCCGCAGCTGTACTGGTTCACGGTGGAGT TCGGGCTGTGTAAGCAGAACGGGGAGGTGAAGGCCTA
GGTGCCGGGCTGCTGTCCTCCTACGGGGAGCTCCTGGTGAGAGTCTCTCCTTGCTGCAGCCCCCAGCAG
AGGGGCAGGGCTGGGGGACGGTGCAGGGAGGGGACAGGCTCCCAGTGGGAGGAAACTGAGGCCTGGACCT
CAGGACTCAGGCTCTGTTTGGGAGAAGGCTTGTCTCTGCCCAGTCCTCACCCCACATTATCCCAGGCCT
CGAAGGCCCGGCGGGGGAGATGGGGGTGACTCTACCCAAGGAACCCACCCAGCGTCAGGCCACGGTGCC

CAGTTCCCTCGGGGACCTGGGTGCAGTGGAGTCAGTGATGCCATTGGCCTCCTGCCAGCACTGCCTGTC
GAGGAGCCTGAGATTCGGGCCTTCGACCCTGAGGCTGCGGCCGTGCAGCCCTACCAAGACCAGACGTAC
AGTCAGTCTACTTCGTGTCTGAGAGCTTCAGTGACGCCAAGGACAAGCTCAGGTGGGCTAGGCTGCTAG
GCAAGCCCCCCATGGTGCCCCCAAACTGGGCCAGCCAGGCCTTCCTTCTGGCCTTGAGCAGGGCTGGAC
TGTGAGCCCAGGTCACAGATGAGAAAACCGACCCCTGGTTGCAGCAGCCCCCACACAGCAGGGACACCA
CCGTGAGAAGGACCCCAGCGTCTGGGGAGGGGCAGACCTACAGGACTGGGGGCTGCTGGGTGGCCGGGT
AAGGCCAGTCTTGGAGGTGCTGACAGAGCCTGAGCTTTGTGAGGACGTCCTGTGGAACCTGTCCCGGCC
CCTGCCCTGGGATGGGGAGAAGTCAGGGGGATAGACAGAGT CAAGGTGGGGGACAGGGCGGGAGTGGGG

CCCCAGGGCTGGGGGCCTTTGGTGCAGTGACCAGAGTGTCAGGAGAGGGGAGCAAAGCCCTCTAGCCTC
ATCCTCATAAAAGGTCTCATCATTTTCCCTCCAGCCTCTTATGCACTGGGGAAACTGAGGCCAGGGGCTA
GTGTCCAGCGGACAGGGGTGCTGAATTCCACCCACAGGCTTAGGGATATGGTCAAGGAAAGCTTCCTGG
AGGAGGCCCAGTGGAGGTTCAGGGAGGGATGGGGTGCCCGGCAGTCTCTAGTGGAAAAGGCGCCTAGCCT
ATCTCCCCCATGAACCCCCTCACCCAGCCCTGGAAGAGGCCTCAGTGTCCCGCCTGTGACCAGTTGGCTC
GAAAAGCCCTGGGAGCTCTGAGCCACTGTGAAGGTGGAAACGCGGCCCCTGGCCTCCCCTCTCCTGGAG
CTGCAGACTCTGCCCGCCAGTTGACGAGGGCTCTGCCGCTCTCCTCCCCAGGAGCTATGCCTCACGCAT
CAGCGCCCCTTCTCCGTGAAGTTCGACCCGTACACGCTGGCCATCGACGTGCTGGACAGCCCCCAGGCC

TGCGGCGCTCCCTGGAGGGTGTCCAGGATGAGCTGGACACCCTTGCCCATGCGCTGAGTGCCATTGGCT
AGGTGCACGGCGTCCCTGAGGGCCCTTCCCAACCTCCCCTGGTCCTGCACTGTCCCGGAGCTCAGGCCCT
GTGAGGGGCTGGGTCCCGGGTGCCCCCCATGCCCTCCCTGCTGCCAGGCTCCCACTGCCCCTGCACCTG
TTCTCAGCGCAACAGCTGTGTGTGCCCGTGGTGAGGTTGTGCTGCCTGTGGTGAGGTCCTGTCCTGGCT
CCAGGGTCCTGGGGGCTGCTGCACTGCCCTCCGCCCTTCCCTGACACTGTCTGCTGCCCCAATCACCGT
ACAATAAAAGAAACTGTGGTCTCTACACCTGCCTGGCCCCACATCTGTGCCACAGAGACAGACCCTGGG
ATCCTCAGACTCCCACACCCCCACCCCAGCCTCACTCAGAGGTTTCGCCCTGGCCTCCTTCCTCCTCTGG
AGATGGCTGGCCGCCCTGGCCAGGCAGCTGGCCCCTCCGGGCCTGGTTTCCCCGCTCACCCTGAGGCCC

GCCCAGCTCTGAGCCCCAAGCAGCTCCAGAGGCTCGGGCACCCTGGCCGAGCTGCCCCATCTCCGTGGG
TGCCCTCCCAAGGTGGGGAGCCACGTGACAGTGGGAGGGCCTCTCTCAGGCCTGGCAGGGAGCAGGGG

Change region shown

Customize view

Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features

Find in this Sequence

Articles about the INS gene
Structural mechanism for tyrosine hydroxylase
inhibition by dopamine and r [Nat Commun. 2022]

High aldehyde dehydrogenase 1 activity is
related to [Biochem Biophys Res Commun. 2022]

Tyrosine hydroxylase activity is regulated through
the modif [Biochem Biophys Res Commun. 2022]

Seeall...

Reference sequence information

RefSeq alternative splicing
See 4 reference mRNA sequence splice variants
for the INS gene

More about the INS gene

This gene encodes insulin, a peptide hormone
that plays a vital role in the regulation of
carbohydrate and lipid metabolism. After removal

0...
Also Known As: IDDM, IDDM1, IDDM2, ILP.




2. C nomowbIo NporpaMmmbl HaUTU B
HYKrNeoTUuaHOM Buae roMosioru 3Tou
nocrnenoBaTeNibHOCTMU

m> U.S. National Library of Medicine

- : Log.in
National Center for Biotechnology Information

BLAST @ » blastn suite Home RecentResults Saved Strategies Help

blastp blastx tblastn tblastx

Enter Query Sequence

Standard Nucleotide BLAST

BLASTN programs search nucleotide databases using a nucleotide query. more...

Enter accession number(s), gi(s), or FASTA sequence(s) @ cCiear Query subrange @

CCCACCCAAAAGAGATGCAGCC
ATGGTTCGCGGTGCCCTCGGCTGCCCTGGGCCAGAGCTGGGGCTAGCT Ly l:l
TTCACCTTGTTGAGACCCAGGA
CTCTGTCCCCCAAGCC

or, upload file

| BuiGop taiina | He BbiGpaH Hu oauH dain @
Job Title |

Enter a descriptive title for your BLAST search 9
(] Align two or more sequences @

Choose Search Set

Database @ Standard databases (nr etc.): O rRNA/TS databases O Genomic + transcript databases O Betacoronavirus

| Nucleotide collection (nr/nt) i ‘9

Organism o
Optional | |[J exclude (Add organism

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown e

Exclude (] models (XM/XP)Cl Uncultured/environmental sample sequences
Optional

Limit to [L] sequences from type material
Optional i
Entrez Query | | YoullfiR) Create custom database &
Optional

Enter an Entrez query to limit search (2]

Program Selection
Optimize for @® Highly similar sequences (megablast)
(O More dissimilar sequences (discontiguous megablast)
() Somewhat similar sequences (blastn)
Choose a BLAST algorithm 0

BLAST earch database Nucleotide collection (nr/nt) using Megablast (Optimize for highly similar sequences)
li Show rest R window

== Algorithm parameters




2. C nomowbIo NporpaMmmbl HaUTU B
HYKrNeoTUuaHOM Buae roMosioru 3Tou
nocrnenoBaTeNibHOCTMU

[} . o e
U.S. National Library of Medicine
h tt S U m) National Center for Biotechnrc}llogy Information

BLAST © blastn suite » results for RID-1VOA3AAK013 Home RecentResults Saved Strategies Help

Save Search Search Summary v @ How to read this report? @ BLAST Help Videos 'Back to Traditional Results Page

Job Title Nucleotide Sequence Filter Results

RID 1VOA3AAKO13 Search expires on 03-02 09:13 am Download All v

Program BLASTN @ Citation v Organism _only fop 20 will appear [ ] exclude

Database 1 Seedetae ‘ Type common name, binomial, taxid or group name I
n ee details

=+ Add organism
Query ID Icl|Query_12143

Description None Percent Identity E value Query Coverage

Molecule type dna ‘ ‘ to ‘ \ ‘ ‘ to ‘ ‘ ‘ ‘ to ‘ ‘
Query Length 8416

Other reports Distance tree of results MSA viewer @ m

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download “ [IJ Select columns ~ Show (2]

select all 100 sequences selected GenBank Graphics Distance tree of results [E¥MSA Viewer

Scientific Total Query

Name Score Cover
v v v

Description Evalue Per Ident = Acc.len Accession
v v v v

Homo sapiens INS-IGF2 readthrough (INS-IGF2), RefSeqGene on chromosome 11 Homo sapie.. 15542 100% 0.0 100.00% 39098 NG_050578.1

Homo sapiens insulin (INS),_RefSeqGene on chromosome 11 Homo sapie... 15542 100% 0.0 100.00% 8416 NG_007114.1

Homo sapiens chromosome 11 _clone RP11-889117,_complete sequence Homo sapie.. 15542 100% 0.0 100.00% 170027 AC132217.15

Homo sapiens chromosome 11, clone RP4-539G11,_complete sequence Homo sapie... 15933 100% 0.0 99.37% 171366 AC130303.8

Homo sapiens tyrosine hydroxylase (TH), RefSeqGene on chromosome 11 Homo sapie... 7878 50% 0.0 100.00% 14877 NG_008128.1

.. Homo sapie... 14271 90% 0.0 98.74% 12565 1154401

Homo sapiens haplotype ICa tyrosine hydroxylase (TH) gene, partial sequence;in... Homo sapie.. 12701 82% 0.0 99.60% 7496 AH012037.2

Gorilla gorilla tyrosine hydroxylase (TH) gene,_partial cds; tyrosine hydroxylasefins... Gorilla gorilla 11535 80% 0.0 97.44% 7360 AH011815.2

CE<E<H<E<N<H<N<N<

Pongo abelii BAC clone CH276-476G11 from chromosome unknown, complete se... Pongo abelii 12868 96% 0.0 95.47% 223614 AC199962.4




3apayva 2
3. OTKpbITb HOBbLIX thaun B nporpamme UltraEdit

! @ Uitrakdit-32

File Edit Search Project View Format Column Macro Advanced Window Help

QW ElFT e
7 Open...

=5 Quick Open... Ctrl+Q —

= Close All Files
1y Close All Files Except This

FTP

E;é Revert to Saved

9_1 Save As...

Iy Save Al

_ll.l Rename File

«@ Compare Files...
Sort
Conversions

Special Functions

Print All Files

Print Setup/Configuration

(g Favorite Files...
Recent Files
Recent Projects/WorkSpace

g Exit




4. BbibpaTb cpean HanaeHHbIX FOMOJFIOroB HECKOJIbKO OT
opraHu3smoB (Homo sapiens, Gorilla gorilla n T.4,)
5. OTKPbITb X HYKINEOTUAHYIO NocrieoBaTeNbHOCTb B

bi.nim.nih.gov/Blast.cgi#alnHdr_168986623 e t ¥

Sdve SediCn Sedrcn surrimary v © How to read this report? W BLASI| Help Videos "JBack to Iraditional Results Page

Nucleotide Sequence Filter Results

1VOA3AAKO13 Search expires on 03-02 09:13 am Download All v

Organism only top 20 will appear [:] exclude

BLASTN @ Citation v

t  See detail ’ Type common name, binomial, taxid or group name l
n ee details v

=+ Add organism
Icl|Query_12143

E value

||

Percent Identity Query Coverage

None

‘to’ ‘to‘

dna ‘ ‘ to ‘

8416

Other reports  Distance tree of results MSA viewer @

Taxonomy

Graphic Summary Alignments

Sequences producing significant alignments

Download v [EF Select columns “ Show- (]

select all 100 sequences selected GenBank Graphics Distance free of results [EEMSA Viewer

Max
Score
v

Total
Score
-

Scientific
Name
v

Query

s Accession
v

Description E value Per ldent Acc. Len
- v v v

Homo sapiens INS-IGF2 readthrough (INS-IGF2), RefSeqGene on chromosome 11 Homo sapie... 15542 15542 100% 0.0 100.00% 390 0505781

Homo sapiens insulin (INS). RefSeqGene on chrof G to alignment for Homo sapiens INS-IGF2 readithrough (INS-IGF2), RefSeqGene on chromosome 11

100.00% 6 NG_007114.1

Homo sapiens chromosome 11, _clone RP11-889117 _complete sequence Homo sapie... 15542 15542 100% 0.00% 170027 AC132217.15

Homo sapiens chromosome 11, clone RP4-539G11_complete sequence Homo sapie.. 8381 15933 99.37% 171366 AC130303.8

Homo sapiens tyrosine hydroxylase (TH), RefSeqGene on chromosome 11 Homo sapie.. 7878 7878 50% 100.00% 14877 NG_008128.1

Homo sapiens tyrosine hydroxylase (TH) gene, 3’ end: insulin (INS) gene,_complet... Homo sapie.. 7454 14271 90% 98.74% 12565 L15440.1
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Pongo abelii 6126

Homo sapie.. 5958

Pongo pygmaeus tyrosine hydroxylase (TH) gene, partial cds; tyrosine hydroxylas...
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Homo sapiens INS-IGF2 readthrough (INS-IGF2), RefSeqGene on chromosome 11

NCBI Reference Sequence: NG_050578.1

FA* Graphics .
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Customize view

LOCUS _050578 39098 bp  DNA linear PRI 28-FEB-2022 Pick Primers
DEFINITION sapiens INS-IGF2 readthrough (INS-IGF2), RefSeqGene on
Highlight Sequence Features
ACCESSION R
VERSION NG_050578.1
KEYWORDS RefSeq; RefSeqGene.
SOURCE Homo sapiens (human) -
ORGANISM Homo sapiens Related information
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;

Find in this Sequence

Protein

Catarrhini; Hominidae; Homo. PubMed
REFERENCE 1 (bases 1 to 39098)
AUTHORS  Monk D, Sanches R, Arnaud P, Apostolidou S, Hills FA, Abu-Amero S, Taxonomy
Murrell A, Friess H, Reik W, Stanier P, Constancia M and Moore GE.
TITLE Imprinting of IGF2 P@ transcript and novel alternatively spliced
INS-IGF2 isoforms show differences between mouse and human Gene
JOURNAL  Hum Mol Genet 15 (8), 1259-1269 (2006)
PUBMED 16531418 HomoloGene
COMMENT REVIEWED REFSEQ: This recon has been curated by NCBI staff. The PubMed (Weighted)
reference sequence was derived from AC132217.15.
This sequence is a reference standard in the RefSeqGene project. RNA

Components (Core)

Summary: This locus includes two alternatively spliced read-through
transcript variants which align to the INS gene in the 5' region
and to the IGF2 gene in the 3' region. One transcript is predicted
to encode a protein which shares the N-terminus with the INS reagents

protein but has a distinct and longer C-terminus, whereas the other [ExactAntigen/Labome]
transcript is a candidate for nonsense-mediated decay (NMD). The
transcripts are imprinted and are paternally expressed in the limb

LinkOut to external resources
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NCBI Reference Sequence: NG_050578.1
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>NG_050578.1 Homo sapiens INS-IGF2 readthrough (INS-IGF2), RefSeqGene on chromosome 11 Analyze this sequence
AGGTGCGGATCCTGGGCGGCCAGGGAAGGTCTCTGCCGCCAGGGAAGTGTCCCAGAGACCCCTGGAGGG Run BLAST
CTGCTGACACCCCCGGTGCCCCCACCTCGAGCATGACCCAGGGCTGCCTCTCCCCATCCTTCATCCTCC

TGCTCCACAGGACATTGGCCTGGCGTCCCTGGGGGCCTCGGATGAGGAAATTGAGAAGCTGTCCACGGT Pick Primers
GGTTGACCCCTCCCTGCAGGGCCTGGGGTGTGGGTTTGGGGGTCTGAATCCAGGCCTCACCCTCTTGCC
TCCAGGCTGAGGCCTCTCCTTCCACCCACGAATTGTGACCCTCACCCTGGCCTGCCTGCATCCTGGCCT
GCCTCCCTGGGGGTGGTATCCTGGTCACGGGTGACCAGGGGCTGCCCGGTGGGCGGCAGCTGTCTCTGG Find in this Sequence
CTGATGCTGCCCGGCTTCCCCGCAGCTGTACTGGTTCACGGTGGAGT TCGGGCTGTGTAAGCAGAACGG
GAGGTGAAGGCCTATGGTGCCGGGCTGCTGTCCTCCTACGGGGAGCTCCTGGTGAGAGTCTCTCCTTGE
GCAGCCCCCAGCAGAGGGGCAGGGCTGGGGGACGGTGCAGGGAGGGGACAGGCTCCCAGTGGGAGGAAA
TGAGGCCTGGACCTCCAGGACTCAGGCTCTGTTTGGGAGAAGGCTTGTCTCTGCCCAGTCCTCACCCCA Related information
ATTATCCCAGGCCTCCGAAGGCCCGGCGGGGGAGATGGGGGTGACTCTACCCAAGGAACCCACCCAGCG Protein
CAGGCCACGGTGCCCCAGTTCCCTCGGGGACCTGGGTGCAGTGGAGTCAGTGATGCCATTGGCCTCCTG

CAGCACTGCCTGTCTGAGGAGCCTGAGATTCGGGCCTTCGACCCTGAGGCTGCGGCCGTGCAGCCCTAC PubMed
AAGACCAGACGTACCAGTCAGTCTACTTCGTGTCTGAGAGCTTCAGTGACGCCAAGGACAAGCTCAGGT
GGCTAGGCTGCTAGGGCAAGCCCCCCATGGTGCCCCCAAACTGGGCCAGCCAGGCCTTCCTTCTGGCCT
GAGCAGGGCTGGACCTGTGAGCCCAGGTCACAGATGAGAAAACCGACCCCTGGTTGCAGCAGCCCCCAC Components (Core)
ACAGCAGGGACACCATCCGTGAGAAGGACCCCAGCGTCTGGGGAGGGGCAGACCTACAGGACTGGGGGCT
CTGGGTGGCCGGGTCAAGGCCAGTCTTGGAGGTGCTGACAGAGCCTGAGCTTTGTGAGGACGTCCTGTG Gene
AACCTGTCCCGGCCCCCTGCCCTGGGATGGGGAGAAGTCAGGGGGATAGACAGAGT CAAGGTGGGGGAC
AGGGCGGGAGTGGGGTCCCCAGGGCTGGGGGCCTTTGGTGCAGTGACCAGAGTGTCAGGAGAGGGGAGCA
AAGCCCTCTAGCCTCATCCTCATAAAAGGTCTCATCATTTTCCCTCCAGCCTCTTATGCACTGGGGAA [l b PubMed (Weighted)
GAGGCCAGGGGCTATGTGTCCAGCGGACAGGGGTGCTGAATTCCACCCACAGGCTTAGGGATATGGT [RaLSREEILIEY
AGGAAAGCTTCCTGGAGGAGGCCCAGTGGAGGTTCAGGGAGGGATGGGGTGCCCGGCAGTCTCTAGTG S RNA
AAAGGCGCCTAGCCTATCTCCCCCATGAACCCCCTCACCCAGCCCTGGAAGAGGCCTCAGTGTCCCGCCT
TGACCAGTTGGCTCAGAAAAGCCCTGGGAGCTCTGAGCCACTGTGAAGGTGGAAACGCGGCCCCTGGCC
CCCCTCTCCTGGAGGCTGCAGACTCTGCCCGCCAGTTGACGAGGGCTCTGCCGCTCTCCTCCCCAGGAG
TATGCCTCACGCATCCAGCGCCCCTTCTCCGTGAAGTTCGACCCGTACACGCTGGCCATCGACGTGCTG
ACAGCCCCCAGGCCGTGCGGCGCTCCCTGGAGGGTGTCCAGGATGAGCTGGACACCCTTGCCCATGCGE
GAGTGCCATTGGCTAGGTGCACGGCGTCCCTGAGGGCCCTTCCCAACCTCCCCTGGTCCTGCACTGTCC
GGAGCTCAGGCCCTGGTGAGGGGCTGGGTCCCGEGTGCCCCCCATGCCCTCCCTGCTGCCAGGCTCCCA

Highlight Sequence Features

Taxonomy

HomoloGene

LinkOut to external resources

reagents
[ExactAntigen/Labome]

reagents
S TGCCCGTGGTGAGGTTGTGCTGCCTGTGGTGA [ExactAntigen/Labome]

AT R PR T R PP A AT T A rTAAAAATATATAC

ed?LinkName=nuccore_pubmed_weighted&from_uid:‘1 028630736
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>NG 050578.1 Homo sawiens INS-IGFZ readthrough (INS-IGFZ2), RefSeqgGene on
GAGGTGCGGATCCTGGGCGOENAGGGAALAGGTCTCTGCCGCCAGGGAAGTGTCCCAGAGACCCCTGGAGGG
GCTGCTGACACCCCCGGTGCCCCRACCTCGAGCATGACCCAGGGCTGCCTCTCCCCATCCTTCATCCTCC
CTGCTCCACAGGACATTGGCCTGGCRICCCTGGGGGCCTCGGATGAGGAALATTGAGAAGCTGTCCACGGT
GGGTTGACCCCTCCCTGCAGGGCCTGORGTGTGGGTTTGGGGGTCTGAATCCAGGCCTCACCCTCTTGCC
GTCCAGGCTGAGGCCTCTCCTTCCACCCEARGAATTGTGACCCTCACCCTGGCCTGCCTGCATCCTGGCCT
GGCCTCCCTGGGGGTGGTATCCTGGTCACGORTGACCAGGGGCTGCCCGGTGGGCGGCAGCTGTCTCTGG
GCTGATGCTGCCCGGCTTCCCCGCAGCTGTACTGGTTCACGGTGGAGTTCGGGCTGTGTALAGCAGAACGG
GGAGGTGAAGGCCTATGGTGCCGGGCTGCTGTCCTCCTACGGGGAGCTCCTGGTGAGAGTCTCTCCTTGC
TGCAGCCCCCAGCAGAGGGGCAGGGCTGGGGGACGGTGCAGGGAGGGGACAGGCTCCCAGTGGGAGGALL
CTGAGGCCTGGACCTCCAGGACTCAGGCTCTGTTTGGGAGAAGGCTTGTCTCTGCCCAGTCCTCACCCCA
CATTATCCCAGGCCTCCGAAGGCCCGGCGGGGGAGATGGGGGTGACTCTACCCAAGGALCCCACCCAGCG
TCAGGCCACGGTGCCCCAGTTCCCTCGGGGACCTGGGTGCAGTGGAGTCAGTGATGCCATTGGCCTCCTG
CCAGCACTGCCTGTCTGAGGAGCCTGAGATTCGGGCCTTCGACCCTGAGGCTGCGGCCGTGCAGCCCTAC
CAAGACCAGACGTACCAGTCAGTCTACTTCGTGTCTGAGAGCTTCAGTGACGCCAAGGACAAGCTCAGGT
GGGCTAGGCTGCTAGGGCAAGCCCCCCATGGTGCCCCCAALACTGGGCCAGCCAGGCCTTCCTTCTGGCCT
TGAGCAGGGCTGGACCTGTGAGCCCAGGTCACAGATGAGAAAACCGACCCCTGGTTGCAGCAGCCCCCAC
ACAGCAGGGACACCATCCGTGAGAAGGACCCCAGCGTCTGGGGAGGGGCAGACCTACAGGACTGGGGGCT
GCTGGGTGGCCGGGTCAAGGCCAGTCTTGGAGGTGCTGACAGAGCCTGAGCTTTGTGAGGACGTCCTGTG
GAACCTGTCCCGGCCCCCTGCCCTGGGATGGGGAGALAGTCAGGGGGATAGACAGAGTCALGGTGGGGGAC
AGGGCGGGAGTGGGGTCCCCAGGGCTGGGGGCCTTTGGTGCAGTGACCAGAGTGTCAGGAGAGGGGAGCA
AAGCCCTCTAGCCTCATCCTCATAALAGGTCTCATCATTTTCCCTCCAGCCTCTTATGCACTGGGGARAC
TGAGGCCAGGGGCTATGTGTCCAGCGGACAGGGGTGCTGAATTCCACCCACAGGCTTAGGGATATGGTCA
AGGAAAGCTTCCTGGAGGAGGCCCAGTGGAGGTTCAGGGAGGGATGGGGTGCCCGGCAGTCTCTAGTGGA
AAAGGCGCCTAGCCTATCTCCCCCATGAACCCCCTCACCCAGCCCTGGAAGAGGCCTCAGTGTCCCGCCT
GTGACCAGTTGGCTCAGAAAAGCCCTGGGAGCTCTGAGCCACTGTGAAGGTGGAAACGCGGCCCCTGGCC
TCCCCTCTCCTGGAGGCTGCAGACTCTGCCCGCCAGTTGACGAGGGCTCTGCCGCTCTCCTCCCCAGGAG
CTATGCCTCACGCATCCAGCGCCCCTTCTCCGTGAAGTTCGACCCGTACACGCTGGCCATCGACGTGCTG
GACAGCCCCCAGGCCGTGCGGCGCTCCCTGGAGGGTGTCCAGGATGAGCTGGACACCCTTGCCCATGCGC

20 ‘rllglolllllllllQQIll|llll+9llll

chromosome 11




7. CoxpaHunTb hann nopg HasBaHUEM
@ UitraEdit-32 - [D:\Kutyrev \Jokymentsi\ OBpasosatenshan geatensHocTs\BMY\2021

@ File Edit Search Project View Format Column Macro Advanced Window Help

[« » L S BB P2E[ |E

GFBEDNREEEAdAE s s EdeumEn®r o S RS

IN>-IG 050575.1 Homo sapiens INS-IGFZ readthrough (INS-IGF2), RefSeqgGene on chromosome 11
2 GAGGTGCGGATCCTGGGCGGCCAGGGAAGGTCTCTGCCGCCAGGGAAGTGTCCCAGAGACCCCTGGAGGG
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NOCTPOEHUS

dunoreHeTnyeckoro gepeBa Ansi NOsly4eHHOro
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M5: Find Best-Fit Substitution Model (ML)

10 & B B 2 22

Table. Maximum Likelihood fits of 24 different nucleotide substitution models

Model Parameters BIC

AlCc

InL

D

+G) R

fA)

AD)

AO AG) rAT) HAC) /AG) (TA) H(TC) (TG) /(CA) H(CT) H(CC

3337.959
3340.826
3346.422
3349.091

354.155

3362.311

3362.456

3365.246

3365.289

3370.819

3373.474

3387.500

3390.361

3395.652

3398.609

3417.407

3421.916

3425.870

3429.087

3444284

3448.268

JC+HI 3452.638
JC+GHI 9 3456.730

3279.832
3276.245
3281.841
3278.057
3283.121
3279.537
3284.825
3284.969
3281.307
3281.351
3286.881
3283.085
3290.661
3287.073
3292363
3288.872
3365.735
3363.790
3367.743
3364.506
3399.069
3396.596
3400.967
3398.604

-1630.897
-1628.099
-1630.897
-1628.000
-1630.533
-1627.735
-1630.379
-1630.452
-1627.615
-1627.637
-1630.402
-1627.498
-1630.280
-1627.479
-1630.124
-1627.371
-1674.852
-1672.876
-1674.852
-1672.230
-1692.522
-1690.283
-1692.468
-1690.283

n/a
n/a
0.00
0.00
n/a
n'a
0.05
n'a
n/a
0.00
0.02
0.00
n'a
n'a
0.05
0.00
n/a
n'a
0.00
0.00
n'a
n'a
0.02
0.00

n‘a
0.23
n'a
0.14
n'a
0.23
n'a

n/a

n'a
0.17
n‘a
0.22
n/a

0.22

244
260
244
266
244
2,60
245
244
261
266
245
267
244
261
245
267
244
353
244
259
050
0.50
0.50
0.50

0.176
0.176
0.176
0.176
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.168
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250

0.176
0.176
0.176
0.176
0.184
0.184
0.184
0.184
0.184
0.184
0.184
0.184
0.184
0.184
0.184
0.184
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250

0.324
0324
0324
0.324
0.321
0.321
0.321
0.321
0.321
0.321
0.321
0.321
0.321
0.321
0.321
0.321
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250

0.324
0324
0324
0324
0.327
0.327
0.327
0.327
0.327
0.327
0.327
0.327
0.327
0.327
0.327
0.327
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250

0.024
0.023
0.024
0.022
0.025
0.024
0.025
0.025
0.024
0.023
0.025
0.023
0.023
0.023
0.023
0.023
0.036
0.028
0.036
0.035
0.083
0.083
0.083
0.083

0.044 0.236 0.024 0.236

0.042
0.044
0.041
0.044
0.042
0.044
0.044
0.042
0.041
0.044
0.041
0.034
0.032
0.034
0.032
0.036
0.028
0.036
0.035
0.083
0.083
0.083
0.083

0.240 0.023
0.236 0.024
0.242 0.022
0.238 0.023
0.242 0.022
0.239 0.023
0.253 0.023
0.263 0.022
0.244 0.021
0.254 0.023
0.267 0.021
0.254 0.021
0.263 0.021
0.254 0.021
0.266 0.021
0.177 0.036
0.195 0.028
0.177 0.036
0.180 0.035
0.083 0.083
0.083 0.083
0.083 0.083
0.083 0.083

0.240
0.236
0.242
0.234
0.238
0.234
0.220
0.219
0.239
0.220
0.218
0.221
0.220
0.221
0.219
0.177
0.195
0.177
0.180
0.083
0.083
0.083
0.083

0.044
0.042
0.044
0.041
0.044
0.042
0.044
0.044
0.042
0.042
0.044
0.042
0.052
0.049
0.052
0.048
0.036
0.028
0.036
0.035
0.083
0.083
0.083
0.083

0.024 0.128
0.023 0.130
0.024 0.128
0.022 0.131
0.023 0.134
0.022
0.023
0.023
0.022
0.021
0.023
0.021
0.018
0.017
0.018
0.017
0.036 0.177
0.028 0.195
0.036 0.177
0.035 0.180
0.083 0.083
0.083 0.083
0.083 0.083
0.083 0.083

0.04
0.04
0.04
0.04
0.04

0.03
0.03
0.08
0.08
0.08
0.08

NOTE.—- Models with the lowest BIC scores (Bayesian Information Criterion) are considered to describe the substitution pattern the best. For each model, AlCc value
(Akaike Information Criterion, corrected), Maximum Likelihood value (/nL), and the number of parameters (including branch lengths) are also presented [1]. Non-
uniformity of evolutionary rates among sites may be modeled by using a discrete Gamma distribution (+G) with 5 rate categories and by assuming that a certain fraction
of sites are evolutionarily invariable (+/). Whenever applicable, estimates of gamma shape parameter and/or the estimated fraction of invariant sites are shown.
Assumed or estimated values of transition/transversion bias (R) are shown for each model, as well. They are followed by nucleotide frequencies (f) and rates of base
substitutions (r) for each nucleotide pair. Relative values of instantaneous r should be considered when evaluating them. For simplicity, sum of r values is made equal to
1 for each model. For estimating ML values, a tree topology was automatically computed. The analysis involved 5 nucleotide sequences. Codon positions included were
1st+2nd+3rd+Noncoding. All positions containing gaps and missing data were eliminated. There were a total of 947 positions in the final dataset. Evolutionary analyses

were conducted in MEGAS [2].

Abbreviations: GTR: General Time Reversible; HKY: Hasegawa-Kishino-Yano; TN93: Tamura-Nei; T92: Tamura 3-parameter; K2: Kimura 2-parameter; JC: Jukes-Cantor.
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o 0 rs 2l U =5 UDO U C - - -
&9~ MS5: Find Best-Fit Substitution Model (ML) - m} X
®a FnasHas Bcraska PasmeTka crpar-m
2 & B g 2 gl
o # Beipesats o 3
—j 23 Konuposats ~ Table. Maximum Likelihood fits different nucleotide subs titution models
Bcrasmb o i e Model Parameters BIC . +) ¢#G) R fla) D AO AG) r(AT) rAC) (AG) (TA) n(TC) H(TIG) r(CA) (CT) (CG) r(GA) r(GT) r(GC)
EibenpbuER Wipn T ™2 9 3337.959 327 na na 244 0.176 0.176 0.324 0324 0.024 0.044 0236 0.024 0236 0.044 0.024 0.128 0.044 0.128 0.024 0.044
= e = s ‘ Ml T92+G 10 3340.826 327 na 023 2.60 0.176 0.176 0.324 0324 0.023 0.042 0.240 0.023 0.240 0.042 0.023 0.130 0.042 0.130 0.023 0.042
v fx ode
= = e 5 = T92+1 10 3346.422 328 000 na 244 0.176 0.176 0.324 0.324 0.024 0.044 0236 0.024 0236 0.044 0.024 0.128 0.044 0.128 0.024 0.044
1 2+ 349, 278.057 . .14 2. 1176 0.176 0.324 0.324 0.022 0.04 1242 0.022 0.242 0.04 1022 0.131 0.041 0.131 0.022 0.
1 Model #Param BIC AlCc InL ™2+GH 11 349.091 3278.05 00 0.14 2.66 0.176 0.176 0.324 0.324 0.022 0.041 0.242 0.022 0.242 0.041 O 0.131 0.041 0.131 0. 0.041
2 T92 9 3338 3279.8 -1630, HKY 11 3354.155 3283.121 -1630.533 na na 2.44 0.168 0.184 0.321 0.327 0.025 0.044 0238 0.023 0234 0.044 0.023 0.134 0.044 0.122 0.025 0.044
3 T92+G 10 33408 32762 -1628,1| HKY+G 2 3357.024 3279.537 -1627.735 na 023 2.60 0.168 0.184 0.321 0.327 0.024 0.042 0242 0.022 0238 0.042 0.022 0.136 0.042 0.124 0.024 0.042
4 924 10173346,4 "3281,8 1630  pyv.; 1p 3362311 3284825 -1630379 0.05 ma 245 0.163 0.134 0321 0327 0.025 0.044 0239 0.023 0234 0.044 0.023 0.134 0.044 0.122 0025 0.044
5 T92+G+l 11 33491 32781 -1628 ‘ = BehEs o T A o = i ik R
6 HKY 11 33542 32831 -16305 TNG3 12 3362.456 3284.969 -1630.452 na nla 2.44 0.168 0.184 0321 0327 0.025 0.044 0253 0.023 0.220 0.044 0.023 0.126 0.044 0.130 0.025 0.044
7 HKY+G 12 3357 32795 -1627,7]| TN9+G 13 3365.246 3281.307 -1627.615 na 023 2.61 0.168 0.184 0321 0.327 0.024 0.042 0263 0.022 0219 0.042 0.022 0.125 0.042 0.135 0.024 0.042
8 HKY+ 12 3362,3 3284.8 -1630, HKY+G+H 13 3365.280 3281.351 -1627.637 0.00 0.14 2.66 0.168 0.184 0.321 0.327 0.023 0.041 0244 0.021 0239 0.042 0.021 0.137 0.042 0.125 0.023 0.041
9 'TN93 12 33625 3285 -1630.5 i B 4 4 »
3 NG3+ 3 370. 286.. -1630.402 0. 245 0. 184 0.321 0.327 0.025 0.0 1254 0.023 0.220 0.044 0.023 0.126 0.044 0.130 0.025 0.04
10 TN93+G 13 33652 32813 -16276 IN93H 13 3370.819 3286.881 -1630.402 0.02 na 5 0.168 0.184 0321 0327 0.025 0.044 54 0.023 0 0.044 0.023 0.126 0.044 0.130 0.025 0.044
11 HKY+G+l 13 33653 32814 -1627.6 TN93+G+H 14 3373.474 3283.085 -1627.498 0.00 0.13 2.67 0.168 0.184 0.321 0.327 0.023 0.041 0267 0.021 0218 0.042 0.021 0.125 0.042 0.137 0.023 0.041
12 TN93+ 13 3370,8 3286,9 -16304 GIR 15 3387.500 3290.661 -1630.280 na na 2.44 0.168 0.184 0.321 0.327 0.023 0.034 0.254 0.021 0221 0.052 0.018 0.126 0.047 0.130 0.029 0.046
13 TN93+G+l 14 33735 32831 -1627.5] GrRiG 16 3390.361 3287.073 -1627.479 ma 023 261 0.168 0.184 0321 0327 0023 0.032 0263 0021 0220 0.049 0.017 0.126 0.044 0.135 0028 0.043
14 S T a8 Eacas -1630'31 GTR+I 16 3395.652 3292.363 -1630.124 0.05 na 245 0.168 0.184 0.321 0.327 0.023 0.034 0254 0.021 0221 0.052 0.018 0.126 0.047 0.131 0.029 0.046
15 GTR"’G 16 33904 3287,1 '16275 3393.002 5292.565 -1650.12 0> na 24> . . 3L 3L/ ULs VLS 22 Avra ke 002 & .12 A / .10 VUL 2
16 GTR+l 16 33957 32924 -1630.1] GIR+G+I 17 3398.609 3288.872 -1627.371 0.00 0.13 2.67 0.168 0.184 0.321 0.327 0.023 0.032 0266 0.021 0219 0.048 0.017 0.125 0.043 0.137 0.027 0.042
17 | GTR+G+ 17 3398,6 32889 -1627.4 K2 8 3417407 3365735 -1674.852 na wna 244 0250 0250 0250 0250 0.036 0.036 0.177 0.036 0.177 0.036 0.036 0.177 0.036 0.177 0.036 0.036
18 K2 8 34174 33657 -1674 y . . X s - < N - :
> - K2+G 9 3421.916 3363.790 -1672.876 023 3.53 0250 0250 0250 0.250 0.028 0.028 0.195 0.028 0.195 0.028 0.028 0.195 0.028 0.195 0.028 0.028
19 K2+G 9 34219 33638 -16729) R el R g e R e e e B e g Bt e e
20 K2+ 9 34259 33677 -1674.9 K2+ 9 3425.870 3367.743 -1674.852 0.00 na 2.44 0250 0250 0250 0.250 0.036 0.036 0.177 0.036 0.177 0.036 0.036 0.177 0.036 0.177 0.036 0.036
21 K2+G+l 10 34291 33645 -1672.2 K2+GH 10 3429.087 3364.506 -1672.230 0.00 0.17 2.59 0250 0.250 0250 0.250 0.035 0.035 0.180 0.035 0.180 0.035 0.035 0.180 0.035 0.180 0.035 0.035
22.J¢ 7 34443 33991 -1692, i 7 3444284 3399069 1692522 ma na 050 0250 0250 0250 0250 0.083 0.083 0.083 0.083 0083 0.083 0.083 0.083 0083 0.083 0.083 0083
g UGG B i e IC+G S 3448268 3396.596 -1690.283 1 22 0.50 0250 0.250 0.250 0.250 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083
24 JC+l 8 34526 3401 -16925 t 3448268 3396. - 283 na 022 0. ») 2 .2, 2 i .083 0.083 0.083 0.083 0. i .083 0.083 0.083 0.083 0.083
25 JC+G+l 9 34567 3398.6 -1690.3 JCH 8 452.638 3400.967 -1692.468 0.02 na 0.50 0250 0250 0.250 0.250 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083
26 IC+GH 9 3456.730 3398.604 -1690.283 0.00 0.22 0.50 0.250 0.250 0.250 0.250 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.083
27 NOTE.— Models with the lowest BIC scores (Bayesian Information Criterion) are considered to describe the substitution pattern the best. For each model, AICc value (Akaike Information Criterion, corrected), Maxmum Likelihood
28 value (InL), and the number of parameters (induding branch lengths) are also p ted [1]. Non-uniformity of evoluti y rates among sites may be modeled by using a discrete Gamma distribution (+G) vith 5 rate categories
29 and by assuming that a certain fraction of sites are evolutionarily invariable (+/). Whenever applicable, estimates of gamma shape parameter and/or the estimated fraction of invariant sites are shown. Assumed or estimated
values oftransition/transversion bias (R) are shown for each model, as vell. They are folloved by nucleotide frequendies (f) and rates of base substitutions (r) fnr each nudeotide pair. Relative values of instantaneous r should
30 be considered when evaluating them. For simplicty, sum of r values is made equal to 1 for each model. For estimating ML values, a tree topol vas ally The lysis involved 5 nudeotide sequences.
31 Codon posttions induded were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing data vere eliminated. There were a total of947 positions in the ﬁnal dataset Evolutionary analyses were conducted in MEGAS
| [2].
32
33 Abbrevistions: GTR: General Time Reversible; HKY: Hasegawa-Kishino-Yano; TN93: Tamura-Nei; T92: Tamura 3-parameter; K2: Kimura 2-parameter; JC: Jukes-Cantor.
34 1.Nei M.and Kumar S. (2000). Mol and Fh) dcs. Oxéord UniersityPress, New York
35 2.Tamura K., DudleyJ., Nei M., and Kumar S.(2007). MEGA4 : Mole cular Evoluton aryGenetics Analysis (MEGA) sotware version 4 0. Mblecular Biology and Evoluton 24:15368-1593.
36 Dizclzimer ARNOLgN UITIOR C3R Nashesn t3en 10 VAR Me MMCMRE0TMe @Ptn, e C30T0N 1Kt IS provkied 35 IE It W 30y W mRnY 072y KInd. AUTIOR 30VIER the userto CaRfUlly CIeCKthe CA0T0N PROTLO 15 USE f0r 30y PUMOSE 370 f200R 3Ny SMDFS0T PTODEMET0 the 3uMoRE mmealzly
37 fiwn MegIn MR NRT 11 N0 event 3ll e aUMorsand el employersoe 2l for any damages Inchding butnot imRed 1o ecial, cnsEquential, Oromerdamages AUMOR P2aficall disdaim 3l oner wamntiesexpreed orimpiied, COINg DUtNGt imRed 1 Me detemination ofSRIDIRY
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