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Supplementary Figure 1. Frequency distribution for the mean of the spot blotch disease response of
Bipolaris sorokiniana isolate ND85F as observed on the 120 F;, progeny of the Morex /Steptoe
population, along with the corresponding rating scale developed by Steffenson and Fetch.
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Supplementary Figure 2. Homology of the five spot blotch disease susceptibility candidates Wall-
associated Kinases (WAKS) in barley.
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Supplementary Figure 3. The Shs1 and Shs2 predicted gene and protein structures from spot blotch
susceptible and resistant barley cultivars. 3A) The genomic and cDNA gene structures for Sbsl and Shs2
with cultivar (cv) Steptoe representing the susceptibility group (SG), and resistant cvs Morex and
Bowman representing resistant group 1 (RG1) and resistant group 2 (RG2), respectively. The genomic
and predicted mRNA structures are represented to scale with exon (black bars), intron (black Vs), UTR
(white bars), inducible promoter (yellow bars), noninducible promoter (green bars) transcription start site
(TSS), start codon (ATG), and stop codon (TGA). The position of the TSS, start codon and stop codon
are provided reletive to the start codon. The positions of the BSMV-VIGS and gPCR amplicons are
represented as red bars labeled BV and gP, respectively. 3B) The Sbs1 and Sbs2 protein structures are
shown for cvs Steptoe (SG), Morex (RG1)and Bowman (RG2). The white bar represents the full-length
predicted proteins with blue, grey, red and green bar represents the GUB (galacturonic acid binding),
EGF_Ca (epidermal growth factor —Calcium binding), TM (transmembrane) and STKc_IRAK
(Serine/Threonine kinases, Interleukin-1 Receptor Associated Kinases) domains, respectively. The Shsl
in Steptoe and Bowman encodes a full length protein, however Shsl in Morex encodes a protein with
missing EGF_Ca domain and a truncated STPKc_IRAK. The Sbhs2 in all three cultivars encode a full
length wall-associated kinase protein.
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Supplementary Figure 4. Transcript analysis of 4A) Sbsl, 4B) Shs2 and 4C) HvWak5 was analyzed at
36, 12 and 36 hours post inoculation (hpi), respectively, during the infection process of Bipolaris
sorokiniana in the BSMV:Shs1, BSMV:Shs2 and BSMV:HvWak5 silenced plants of cultivar Steptoe
along with the BSMV-VIGS control (n=3). The reference gene HvSnoR14 expression in each sample at
each time point was used to normalize the transcripts (X-axis). Error bars depict SEM+1(n=3). BSMV-
VIGS control was used as control sample for relative expression analysis (Y-axis).



Morex_Sbs1
NDB112_Sbs1
Robust_Sbs1
Tradition_Sbs 1
Pinnacle_Sbs1
Bowman_Sbs1
ND_Genesis_Sbs1
TR306_Sbs1
Steptoe_Sbs1

Harrington_Sbs 1
Consensus

Conseration
200
Sequence logo

o 0bits
Morex_Sbs1
NDEBE112_Sbs1
Robust_Sbs1
Tradition_Sbs1
Pinnacle_Sbs1
Bowman_Sbs1
NO_Genesis_Sbs1
TR306_Sbs1
Steptoe_Sbs 1

Harrington_Sbs 1
Consensus

Consenation
2.06is

Sequence logo

0.0bis

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC

GTGATCGTAC
GTGATCGTAC

GTETGGEGAC

GT-TGGEGAC

GTETGGEGAC

GTETGGEGAC

GI-TGGEGAC

GGATGGAGAC

GGATGGAGAC

GGATGGAGAC

GGATGGAGAC

GGATGGAGAC
GNATGGNGAC

s+ 1 11 11 1081
GeaTG6aCAC TCTACCACA AGTCATGTOA AGaCGTsGTT GTTCTCTTGT TETICoAGGE CCEATCAGE a6T<GaTTAR

20
CAATGTGGT;
CAATGTGGTT
CAATGTGGTT
CAATGTGGTT
CAATGTGGTT
CACTITGGTT
CACTITGGTT
CACTITGGTT

CACTITGGTT

CACTITGGTE
CANTNTGGTT

TCTGACCACA

TCTGACCACA

TCTGACCACA

TCTGACCACA

TCTGACCACA

TCTAACCACA

TCTAACCACA

TCTAACCACA

TCTAACCACA

TCTAACCACA
TCTNACCACA

Supplementary Figure 5A.

CACAGCGACC

CACAGCGACC

CACAGCGACC

CACAGCGACC

CACAGCGACC

GAGGGCGACC

GAGGGCGACC

GAGBGGCGACC

GAGBGGCGACC

GAGGGCGACC
NANNGCGACC

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA

AGTGATGTGA
AGTGATGTGA

ATGGATGTT+
ATGGATGTTT
ATGGATGTTT
ATGGATGTTIT
ATGGATGTTIT
ATGGATGTTE
ATGGATGTTE
ATGGATGTTE
ATGGATGTTE

ATGGATGTTE
ATGGATGTTN

AGACGTHGTT
AGACGTHGTT
AGACGTHGTT
AGACGTHGTT
AGACGTIGTT
AGGCGTEGTT
AGGCGTEGTT
AGGCGTEGTT
AGGCGTEGTT

AGGCGTEGTT
AGNCGTNGTT

GCGATAATGA

GCOATAATGA

GCOATAATGA

GCOATAATGA

GCOATAATGA

ACTACAACGA

ACTACAACGA

ACTACAACGA

ACTACAACGE

ACTACAACGE
NCNANAANGA

IGRTCGTAG GRaTeGGTT cRealCCACG ATCEATCTTe olichehsCi COARGLsL

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT

GTTCTCTTGT
GTTCTCTTGT

60
GCAAGGCGC+
GCAAGGEGCT
GCAAGGEGCT
GCAAGGEGCT
GCAAGGEGCT
GCAAGGTGCH
GCAAGGTGCH
GCAAGGTGCE
GCAAGGTGCE

GCAAGGTGCE
GCAAGGNGCN

140
|

TGTTCHTABGC
TGTTCTABGC
TGTTCTABGC
TGTTCTABGC
TGTTCHAGGC
TGTTCEATGC
TGTTCEATGC
TGTTCEATGC
TGTTCEATGC

TGTTCEATGC
TGTTCNANGC

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG

CCTAAAGGTG
CCTAAAGGTG

CCGTTGATGG

CCGTTGATGG

CCGTTGATGG

CCGTTGATGG

CCGITGATGG

CCGATGAEGG

CCGATGAEGG

CCGATGAEGG

CCGATGATGG

CCGATGATGG
CCGNTGATGG

80
ATCACCCAG}
ATCACCCAGT
ATCACCCAGT
ATCACCCAGT
ATCACCCAGT
ATCACCCAGT
ATCACCCAGT
ATCACCCAGT
ATCACCCAGT

ATCACCCAGT
ATCACCCAGT

(s CCTARAGGTG ATCACCCAGT

180
CGTCGATTAA
CGTEGATTAA
CGTEGATTAA
CGTEGATTAA
CGTEGATTAA
AGTIGETTAA
AGTIGETTAA
AGTIGETTAA
AGTIGETTAA

AGTIGETTAA
NGTNGNTTAA



Morex_Sbs 1
NDB112_Sbs1
Rebust_Sbs1
Tradition_Sbs 1
Pinnacle_Sbs 1
Bowman_Sbs1
ND_Genesis_Sbs 1
TR306_Sbs1
Steptoe_Sbs1

Harrington_Sbs1
Consensus

Conservation
2.00is

Sequence logo
00

Marex_Sbs 1
NDB112_Sbs1
Robust_Sbs1
Tradition_Sbs1
Pinnacle_Sbs1
Bowman_Sbs1
ND_Genesis_Sbs1
TR306_Sbs1
Steptoe_Sbs 1

Harrington_Sbs 1
Consensus

Consenation
2.0bits

Sequence logo
.06

TETTGEGAAC
TGETTGEGAAC
TBTTGEGAAC
TETTGEGAAC
TETTGEGAAC
TATTGTGAAC
TATTGIGAAC
TATTGTGAAC
TATTGTGAAC

TATTGIGAAC
TNTTGNGAAC

W
AAALGGGTTG

AAALGGGTTG
AAALGGGTTG
AAALGGGTTG
AAALGGGTTG
AAANGGGTTG
AAAAGGGTTG
AAAAGGGTTG
AAANGGGTTG

AMANGGGTTG
AAAAGGGTTG

TGCTACEGBTG
TGCTACEBTG
TGCTACEGTG
TGCTACEGBTG
TGCTACEBTG
TGCTACTATG
TGCTACTATG
TGCTACTATG
TGCTACTATG

TGCTACTATG
TGCTACNNTG

i
AGTGACGAAA

AGTGACGHAA
AGTGACGHAA
AGTGACGAAA
AGTGACGAAA
AGEGATGEEA
AGOGATGEGA
AGOGATGEGA
AGEGATGEEA

AGOGATGEGA
AGNGANGNNA

TaTTGCAAG MRACGGTTC TECTAGoT6 AGsCAcCaeh

ATGECTHAAT
ATGGCTAAAT
ATGECTARAAT
ATGECTHRAT
ATGGCTAAAT
ATGECAEBAT
ATGECAEBAT
ATGECAEGAT
ATGECAEBAT

ATGECAEBAT
ATGNCNNNAT

i
GTTGCGAGGG

GTTGCGAGGG
GTTGCGAGGG
GTTGCGAGGG
GTTGCGAGGG
GTTGCGAGGG
GTTGCGAGGG
GTTGCGAGGG
GTTGCGAGGG

GTTGCGAGGG
GTTGCGAGGG

ACGHEEEGTC
ACGEEEEGTC
ACGHEERGTC
ACGHEEEGTC
ACGEEEEGTC

ATGATAEGTC
ATGATAEGTC
ATGATAEGTC

ATGATAEGTC

ATGATAEGTC
ANGATACGTC

TACATCATA&
TACATCATAG
TACATCATAG
TACATCATAG
TACATCATAG
TACATCATAG
TACATCATAG
TACATCATAG
TACATCATAG

TACATCATAG
TACATCATAG

AATGCTGHEG
AATGCTGEEG
AATGCTGEEG
AATGCTGHEG
AATGCTGEEG
AATGCTGETG
AATGCTGETG
AATGCTGETG
AATGCTGETG

AATGCTGETG
AATGCTGNNG

ATGCTGesl oAAGCOTCG coaoalGTGe TGsGCRGAGE

ACGTCGACHC
ACGTCGACAC
ACGTCGACAC
ACGTCGACHC
ACGTCGACAC
ACGTCGACHC
ACGTCGACHEC
ACGTCGACBGC
ACGTCGATGC

ACGTCGACHEC
ACGTCGACNC

i

AAAGCGTCGA
AAAGCGTCGH
AAAGCGTCGA
AAAGCGTCGA
AAAGCGTCGA
BAAGCGTCGEH
BAAGCGTCGEH
BAAGCGTCGEH
BAAGCGTCGEH

BAAGCGTCGH
NAAGCGTCGN

AAIGTGTCTi
AATGTGTCTH
AATGTGTCTE
AATGTGTCTE
AATGTGTCTH
AABGTGTCTT
AABGTGTCTT
AAGGTGTCTH
AABGTGTCTT

AABGTGTCTT
AANGTGTCTT

EEEEETGTGA
EEEEGTGTGA
FEEEEETGTGA
EEEEETGTGA
EEEEETGTGA
CeGEATGTGR
CeGEATGTGR
ceGeATGTGR
CeGEATGTGR

EEGEATGTGT
CCGGNTGTGN

GEACGAGECH
GCACGAGCCA

@0
TGTCCCGAGG 234
TGTCCCGAGG 234
TGTCCCGAGG 234
TGTCCCGAGG 234
TGTCCCGAGG 234
TGECCCGAGG 240
TGECCCGAGG 240
TGECCCGAGG 240
TGECCCGAGG 240

TGECCCGAGG 240
TGNCCCGAGG

320

ENREEEEEEE 20
ENRENERENE 250
ENRENERENN 250
ENRENERENE 250
ENRENERENE 250

ATEERAMGES 320
ATGEAANGES 320
ATEGRANGES 320

ATEERAMGES 320

ATGEAANGES 320
ATGGAATGCG

. 1w 0§ | I
ATGeCoeeAT GTTCUGACGG AsCaracGTC TAGATGATAG ACGTCGACAC AASCTGICTr ceaceaceen ateeantcs



Morex_Sbs1 HEEEEEEEEE
NDB112_Sbs1 HEEEEEEEEE
Robusi_Sbs1 EEEEEEEEEE

Tradition_Sbs1 HEEEEEEEEE
Pinnacle_Sbs1 EEEEEEEEEE
Bowman_Sbs1 MACAGGGAGA
ND_Genesis_Sbs1 TMACAGGGAGA

TR306_Sbs1 MACAGEEAGA
Steptoe_Sbs1 TACAGEGAGA

Harrington_Sbs1 TACAGGGAGA
Consensus TACAGGGAGA

Conservation
2.0bitw

Sequence logo
0 Dbt

TACAGGGAGA
Morex_Sbs1 GBECAETATAG
NDB112_Sbs1 GECACMATAG
Robust_Shs1 GECACTATAG
Tradition_Sbs1 BECACTATAG
Pinnacle_Sbs1 BECACTATAG
Bowman_Shs1 SSCATEANAG
ND_Genesis_Sbs1 - CATCAAAG
TR306_Sbs1 [ECATNCANAG
Steptoe_Sbs1 LS CATCAAAG

Harrington_Sbs1 SSCATCANAG
Consensus GCCANNANAG

Consenation
2.0bits.

Sequence logo
0.0bits.

M0

InAGATGECT
TTAGATGGCT

TGTAGTATGA
TGTAGTATGA

TGTAGTATQi TTAGATGGET

|
AATCCCTTCT CAEGACTCCT

AATCCCTTCT CAEGACTCCT
AATCCCTTCT CAEGACTCCT
AATCCCTTCT CAEGACTCCT
AATCCCTTCT CAEGACTCCT
AATCCCTTCT CAGACTCCT
AATCCCTTCT CAGACTCCT
AATCCCTTCT CAGACTCCT
AATCCCTTCT CAGACTCCT

AATCCCTTCT
AATCCCTTCT

CATGACTCCT
CANGACTCCT

30

ATAcACETEG
ATACACGTCG

ATACACGTCG

A0
TTGARCCAGA
TTGANCCAGA
TTGANCCAGA
TTGANCCAGA
TTGANCCAGA
TTGANCCHGA
TTGANCCHGA
TTGANCCHGA
TTGANCCHGA

TTGATCCIGA
TTGANCCNGA

FEEECAATEA
FEEECAATEA
FEEECAATEA
FEEECAATEA
FEEECAATEA
CAEBACAATEA
CAEBACAATEA
CAEBACAATEA
CACBACAATEA

CACACAATEA
CACACAATNA

0
GATAGTGTAG

GATAGTGTAG
GATAGTGTAG
GATAGTGTAG
GATAGTGTAG
GATAGTGTAG
GATAGTGTAG
GATAGTGTAG
GATAGTGTAG

GATAGTGTAG
GATAGTGTAG

ANEGTGACTE
ANEGTGACTE
ANEGTGACTE
ANEGTGACTE
ANEGTGACTE
AGGEGTGACTE
AGGEGTGACTE
AGGEGTGACTE
AGGEGTGACTE

AGGBGTGACTE
ANNGTGACTN

cacaCAAT e CATAGTGTAC AecCTOACTe

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT

GGAATTTCAT
GGAATTTCAT

lAGlTTGTT+
GAGATTGTTT
GAGATTGTTT
GAGATTGTTT
GAGATTGTTT
AAGBTTGTTT
AAGBTTGTTT
AAGBTTGTTT
AAGBTTGTTT

AAGBTTGTTT
NAGNTTGTTT

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG

GCAGGATTAG
GCAGGATTAG

7
GEAGAGCATH 325

GEAGAGCAT 325
GEAGAGCAT 325
GEAGAGCAT 325
GEAGAGCAT 325
GTAGAMNCATL 399
GTAGAMNCATL 399
GTAGAMNCATL 399
GTAGAMNCATL 399

GTAGAMNCATL 399
GNAGANCATT

GsAAaCAT

l*
AATCCCAAGG 405

AATCCCAAGG 405
AATCCCAAGG 405
AATCCCAAGG 405
AATCCCAAGG 405
AATCCCAAGG 477
AATCCCAAGG 477
AATCCCAAGG 477
AATCCCAAGG 477

AATCCCAAGG 477
AATCCCAAGG

Eer 1 11 31
ccbhssAahs ARTCCCTTCT CACACTCCT TTGAACCAGA GEARTTTCAT aRGaTTGTTT GCACGATTAG AATCCCAAGS



Morex_Sbs1
NDB112_Sbs1
Robust_Sbs1
Tradition_Sbs 1
Pinnacle_Sbs 1
Bowman_Sbs1
ND_Genesis_Sbs1
TR306_Sbs1
Steptoe_Sbs1

Harrington_Sbs 1
Consensus

Conservation
2.0bis
Sequence logo

™
Morex_Sbs 1
NDEBE112_Sbs1
Robust_Sbs1
Tradition_Sbs1
Pinnacle_Sbs1
Bowman_Sbs1
ND_Genesis_Sbs1
TR306_Sbs1
Steptoe_Sbs1

Harrington_Sbs 1
Consensus

Conservation
20018
Sequence logo

.06t

AATTTTTETT

AATTTTTETT

AATTTTTETT

AATTTTTETT

AATTTTTETT

ACEEETTATT

AREEETTATT

AREEETTATT

AREEETTATT

ASEEETTATT
AATTTTTNTT

ACATTTTETT

ACATTTTETT

ACATTTTETT

ACATTTTETT

ACATTTTETT

ATAATTTETT

ATAATTTETT

ATAATTTETT

ATAATTTETT

ATAATTTETT
ANANTTTNTT

i
TTBATTCGTA

TTGATTCGTA
TTGATTCGTA
TTGATTCGTA
TTGATTCGTA
TTTATTCGTA
TTIATTCGTA
TTTATTCGTA
TTTATTCGTA

TTTATTCGTA
TTNATTCGTA

TETHTTHEGT
TETHTTHEGT
TETHTTHEGT
TETHTTWEGT

TETHTTHEGT
TNTTTTTCGT

GGATTIGATA

GGATTIGATA

GGATTIGATA

GGATTIGATA

GGATTIGATA

GGATTGGATA

GGATTGGATA

GGATTGGATA

GGATTGGATA

GGATTGGATA
GGATTNGATA

GTGACATCAA

GTGACATCAA

GTGACATCAA

GTGACATCAA

GTGACATCAA

ATGACATCAA

ATGACATCAA

ATGACATCAA

ATGACATCAA

ATGACATCAA
NTGACATCAA

o
CTATAGAATT

CTATAGAATT
CTATAGAATT
CTATAGAATT
CTATAGAATT
CTATAGAACT
CTATAGAACT
CTATAGAACT
CTATAGAACT

CTATAGAACT
CTATAGAANT

ACACTCTCTA
ACACTCTCTA
ACACTCTCTA
ACACTCTCTA
ACACTCTCTA
ACACTCTCEA
ACACTCTCEA
ACACTCTCEA
ACACTCTCEA

ACACTCTCEA
ACACTCTCNA

TTTTCEATAA

TTTTCEATAA

TTTTCEATAA

TTTTCEATAA

TTTTCEATAA

TTTTCCATAA

TTTTCCATAA

TTTTCCATAA

TTTTCCATAA

TTTTCCATAA
TTTTCCATAA

GTTCACATTC

GTTCACATTC

GTTCACATTC

GTTCACATTC

GTTCACATTC

GTTCACATTC

GTTCACATTC

GTTCACATTC

GTTCACATTC

GTTCACATTC
GTTCACATTC

e
AAAATCTAGC

AAAATCTAGC
AAAATCTAGC
AAAATCTAGC
AAAATCTAGC
GAAATCTAGC
GAAATCTAGC
GAAATCTAGC
GAAATCTAGC

GAAATCTAGC
NAAATCTAGC

ATGTAGGTTé
ATGTAGGTTG
ATGTAGGTTG
ATGTAGGTTG
ATGTAGGTTG
ATGTAGGTTG
ATGTAGGTTG
ATGTAGGTTG
ATGTAGGTTG

ATGTAGGTTG
ATGTAGGTTG

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA

ATCCACTTCA
ATCCACTTCA

-m: P 1 1 3 | ]|
urr TelT TTEATTCOTA GCATTSCATA GTATAGARST TITICCATAA sMATCTACC ATCCAGTICA AsTTCTToAT

TTAAACTCTT

TTAAACTCTT

TTAAACTCTT

TTAAACTCTT

TTAAACTCTT

TTAATCTCTT

TTAATCTCTT

TTAATCTCTT

TTAATCTCTT

TTAATCTCTT
TTAANCTCTT

=
ATTTCTTAAT

ATTTCTTAAT

e
[
4

ATTTCTTAAT

e
[
4

ATTTCTTAAT 484

ATTTCTTAAT

ACTTCTTGAT

ACTTCTTGAT

ACTTCTTGAT

ACTTCTTGAT

ACTTCTTGAT
ANTTCTTNAT

a?
ATAGAATTGA 557

ATAGAATTGA 557

ATAGAATTGA 557

ATAGAATTGA 557

ATAGAATTGA 557

ATAGAATTGA 633

ATAGAATTGA 633

ATAGAATTGA 633

ATAGAATTGA 633

ATAGAATTGA 633
ATAGAATTGA

[IHNINT T D ——
AsheTTTelT TeTrrrrcar lGACATCAR ACACTCTCRA GTTCACATTC ATCTAGGTTG TTAASCTCTT ATAGAATTCA



Morex_Sbs1
NDB112_Sbs1
Robus!_Sbs1
Tradition_Sbs 1
Pinnacle_Sbs1
Bowman_Sbs1
ND_Genesis_Sbs1
TR306_Sbs1
Steptoe_Sbs1

Harrington_Sbs 1
Consensus

Conseration
2 hitn

Sequence logo
0 0bits

Morex_Sbs1
NDBE112_Sbs1
Robust_Sbs1
Tradition_Sbs 1
Pinnacle_Sbs 1
Bowman_Sbs1
ND_Genesis_Sbs1
TR306_Sbs1
Steptoe_Sbs1

Harrington_Sbs 1
Consensus

Conservation
2.06its

Sequence logo
0 Obits.

AGTGGACAAT
AGTGGACAAT
AGTGGACAAT
AGTBGACAAT
AGTEGACAAT
AGTEGACAAT
AGTEGACAAT
AGTEGACAAT
AGTEGACAAT

AGTETACAAT
AGTNGACAAT

AGTeCACAAT

THAAGTAGGA
THAAGTAGGA
THAAGTAGGA
THAAGTAGGA
THAAGTAGGA
TEAAGTAGGA
TEAAGTAGGA
TEAAGTAGGA
TEAAGTAGGA

TEAAGTAGGA
TNAAGTAGGA

e
BTCACTTCAA

BTCACTTCAA
BTCACTTCAA
BTCACTTCAA
BTCACTTCAA
ATCACTTCAA
ATCACTTCAA
ATCACTTCAA
ATCACTTCAA

ATCACTTCAA
NTCACTTCAA

AGTG.TACCA
AGTGATACCA
AGTGATACCA
AGTGATACCA
AGTGATACCA
AGTGTTACCA
AGTGTTACCA
AGTGITACCA

AGTGTTACCA

AGTGTTACCA
AGTGNTACCA

TATTGTATTG
TATTGTATTG
TATTGTATTG
TATTGTATTG
TATTGTATTG
TATTGTATTG
TATTGTATTG
TATTGTATTG
TATTGTATTG

TATTGTATTG
TATTGTATTG

TTATGTCACT
TTATGTCACT
TTATGTCACT
TTATGTCACT
TTATGTCACT
TTETGTCACT
TTETGTCACT
TTETGTCACT
TTETGTCACT

TTHTGTCACT
TTATGTCACT

e
FTTTTECTGE

FTTTTRCTGH
mrrrIfcTel
FTTTTECTGE
FTTTTIHCTGE
ETTTTECTGE
ETTTTECTGE
ETTTTECTGE
ETTTTECTGE

ETTTTECTGE
NTTTTNCTGN

TTGTAAAIIi
TTGTAAARER
TTGTAAALLR
TTGTAAALLR
TTGTAAALLR
TTGTAAACTE
TTGTAAACTE
TTGTAAACTE
TTGTAAACTE

TTGTAAACTE
TTGTAAACTC

THATGCATTT
THEATGCATTT
THATGCATTT
THATGCATTT
THATGCATTT
TEATGCATTT
TEATGCATTT
TEATGCATTT
TEATGCATTT

TEATGCATTT
TNATGCATTT

EEEEEREEEE
EEEEERERER
EEEEERERER
EEEEERERER
EEEEERERER
meenTmreEe
feenTmreEe
meenTmreEe
meenTmmEEe
!!Illlllll

GG

00

|
TAGAAZEEAT
TAGAREEEAT

TAGARREEAT
TAGAAREEAT

TAGAAREEAT
TERATATCAT
TEAATTTCAT
TGAATTTCAT
TEAATITCAT

TGAATTETEAT
TNNANTTCAT

T80

CCRmAmT - -
CCTT-TTT--

TEATGCAAAT
TEATECAAAT
TEATECAAAT
TEATECAAAT
TEATECAAAT
ATATACAAAT
ATATACAAAT
ATATACAAAT
ATATACAAAT

ATATACAAAT
NNATNCAAAT

- - - BECENTE
---ACCGTTT

HIU

CHGAAAGTCC 634
CAGAAAGTCC 634
CAGAAAGTCC 634
CAGAAAGTCC 634
CAGAAAGTCC 634
CBGAAAGTCC 713
CBGAAAGTCC 713
CBGAAAGTCC 713
CBGAAAGTCC 713

CHBGAAAGTCC 713
CNGAAAGTCC

[ CACTTCAR TATTGTATT ¢TTTT5CTGs TAATGOATTT Taskerrchl achTaCRART CaCRAACTCC

llllllllliSH
EEEEEREREN 671
EEEEERERENR 671
EEEEERERENR 671
HEEEERERER 671
MEGECmEART 792

MEGECTEART 792
MEGECTEART 792
MEGECTEART 792

MEGECTCART 787
TCGCCTCAAT

.. 49
T‘FAAGTAGGA AGTG?TACCA ”ATGTCACT HGTAAACTC TCCTTTTGGG CCTTaTTTee ATTACCGTTT TCGCCTCAAT



Morex_Sbs1
NDB112_Sbs1
Rebust_Sbs1
Tradition_Sbs1
Pinnacle_Sbs1
Bowman_Sbs1
ND_Genesis_Sbs1
TR306_Sbs1
Steploe_Sbs1

Harrington_Sbs 1
Consensus

Consenation
2.0bitn

Sequence logo
006

Morex_Sbs 1

NDB112_Sbs1

Robust_Sbs1 EEEEEEEEEE
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1,020

GATGACARAA GATTCARAAT
GATGACAAAA GATTCAAAAT

TCTTCATATT CTTCTTCCTT TTTATCTATA CCAAATTT&T TTTTTTT.GT GATGACAAAA GATTCAAAAT
1,060 1,080

TAACANACAC AMGCAGAGET
TAACAAACAC ATGCAGAGTT

WATGTITCAN
TATGTTT-AT

AMTATAACAG
TTTATAACAG

GAATAGETEA
GAATAGCTCA

1,100

AMFEMETTEA TEMAANMCAA
ATTCTCTTCA TCTAATTCAA

1,040
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EEEEEREEEE 671
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TACANATAAT 1031
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Morex_Sbs1 EEEEEEEEEE
NDB112_Sbs1 EEEEEEEEER
Robust_Sbs1 EEEEEEEEEE
Tradition_Sbs1 EEEEEEEREE

Pinnacle_Sbs1 EEEEEEEREE
Bowman_Sbs1 [EGGETEANAR
ND_Genesis_Sbs1 MGEGTENANA
TR306_Sbs1 MGGEGTCAAAA

Steptoe_Sbs1 [MIGGGTEANAR

Harrington_Sbs1 TEGETERNAA
Consensus TGGGTCAAAA

Consenation
2.0

Sequence logo
0 0bite

Morex_Sbs1 EEEEEEEEEE

NDB112_8Sbs1 EEEEEEEEEE
Robust_Sbs1 EEEEEEEEEE
Tradition_Sbs1 EEEEEEEEEE
Pinnacle_Sbs1 EEEEEEEEEE
Bowman_Sbs1 AGNARTTARA

ND_Genesis_Sbs1 AGNAATTAKA
TR306_Sbs1 AGANATTAAA
Steptoe_Sbs1 AGANATTANA

Harrington_Sbs1 AGANATTAAR
Consensus AGAAATTAAA

Conservation
2.0bits

Sequence logo
0.Obits

1,140

AErmTTETAE
ACTTTTGTAG

TATTTATTAT
TATTTATTAT

TTErEEEATT
TTGTGGGATT

TGGGTCAAAA ACTTTTGTAENTTGTGGGATT

CHACMEAmAT
CTACTCATAT

1,160

TmeceTeeaT
TTCCCTGGAT

GATGTTTGGA
GATGTTTGGA

TTCCCTGGAL’ GATGTTTGGA

llTAGAACGé TATTTATATG
HETAGAACGG TATTTATATG
FETAGAACGG TATTTATATG
HETAGAACGG TATTTATATG
FHETAGAACGG TATTTATATG
GETAGAACGG TATTTATATG
GETAGAACGG TATTTATATG
GETAGAACGG TATTTATATG
GBETAGAACGG TATTTATATG

GETAGAACGG
GCTAGAACGG

TATTTATATG
TATTTATATG

1,180

CTGGAGGANT
CTGGAGGAAT

TEeeTTCAGE
TGGCTTCAGE

1,200

NNRRENEREH o71
NNRRENEREN o71
NNNEENEEEN o7
ENEEENEEEN 671

EEEEEEEEEE 71
ATATTITEAN 1191
ATAmTITEAR 1191
ATATTTETEAR 1191

ATARTATEAN 1192

ATARTATEAN 1186
ATATTTTGAA

CTGGAGGAALTGGCTTCAGC ATATTTTGAQ

AGAACTCTT&
AGAACTCTTG
AGAACTCTTG
AGAACTCTTG
AGAACTCTTG
AGAACTCTTG
AGAACTCTTG
AGAACTCTTG
AGAACERREG

AGAACTCTTG
AGAACTCTTG

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT

TTCACTGCCT
TTCACTGCCT

T .
acaanrTame TATTTATTAT cracreaTar oc AGRACCG TATTTATATG AGRACTCTTG TTCACTGOCT ACAGGTCAGA

ACAGGTCAGATW
ACAGGTCAGA 719
ACAGGTCAGA 719
ACAGGTCAGA 719
ACAGGTCAGA 719
ACAGGTCAGA 1271
ACAGGTCAGA 1271
ACAGGTCAGA 1271
ACAGGTCAGA 1268

ACAGGTCAGA 1266
ACAGGTCAGA



1,300 1,520 1,340

Morex_Sbsl AGCTCTTACT ACT TGTTGCi GCCACCCTAC TCCT#CJ\CCA GAGTAGTGCA TCCT CTGGGL GCATCAGCAT GGCACGGCCT 799
NOB112_Sbst AGCTCTTACT ACTTGTTGCE GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 799
Robust_Sbai AGCTCTTACT ACTTGTTGCE GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 749
Tradition_Sbs1 AGCTCTTACT ACTTGTTGCE BCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 799
Pinnacle_Sbs1 AGCTCTTACT ACTTGTTGCE GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 799
Bowman_Sbs! AGCTCTTACT ACTTGTTGCH GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 1351
ND_Genesis_Sbs1 AGCTCTTACT ACTTGTTGCE GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 1351
TR30E_Sbe1 AGCTCTTACT ACTTGTTGCH GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 1381
Steptos_Shal AGCTCTTACT ACTTGTTGEN GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 1348
Harringlon_Sbs1 AGCTCTTACT ACTTGTTGCH GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT 1346

Consensus AGCTCTTACT ACTTGTTGCN GCCACCCTAC TCCTACACCA GAGTAGTGCA TCCTCTGGGA GCATCAGCAT GGCACGGCCT

s ATUTTICT RUTTCT G CLOACCCTA TOCTACCR CACTAGTCOA TCOTOTS00R SCRTAGLAT CECACEET

Morex Sbs! GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA 879

NDB112_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA 879

Robust_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAAR 879

Tradition_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA &7

Finnacle_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA &79

Bowman_Sbs! GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA 1431

MND_Genesis_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA 1431

TR30G_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA 1431

Sleploe_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA 1428

Harrington_Sbs1 GGCTGCCCAG ATAAGTGTGG CAACATCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA 1426
Consensus GGCTGCCCAG ATAAGTGTGG CAACACCAGC ATCCCGTTCC CGTTTGGCAT CGGAAAAGGC TGCTTCCAAG AACCCTTTAA

Gonseration

seavrco oo (GTGC0CAC ATRAGTGTGE CAACACCAGE ATCCCGTTCC COTTTGECAT CEGRARAGGC TGCTTCCAAG AACCCTTTAR



Morex_Sbs1 TGTCACATGC AATGGGACCG GCGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 959

NOB112 Sbst TGTCACATGC AATGGGACCG GCGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 950

Robust Sbal TGTCACATGC AATGGGACCG GCGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 959

Tradition_5bs1 TGTCACATGC AATGGGACCG GCGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 955

Pinnacle_Sbs1 TGTCACATGC AATGGGACCG GCGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 950

Bowman_Sts! TGTCACATGC AATGGGACCG GEECATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 1511

ND_Genesis_Sbs1 TGTCACATGC AATGGGACCG GGECATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 1511

TR306_Sbs! TGTCACATGC AATGGGACCG GBECATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 1511

Steptoe_Sbs! TGTCACATGC AATGGGACCG GBGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 1508

Harrington_Sbs1 TGTCACATGC AATGGGACCG GCGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG 1506
Consensus TGTCACATGC AATGGGACCG GCGCATATCT GGGCTCAAAC GGACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGG

sam:,.. TCTCACATEC ARTGGEACCG GeeCATATCT GGGCTCARRC GEACTTAGGG TACTGGACAT CGCTCTTACC TTGGGTGAGS

Morex_Sbst TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1038

NDB112_Sbst TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1039

Robust_Sbst TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1030

Tradition_Sbs1 TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1038

Finnacle Sbst TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1038

Bowman_Sbs! TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1581

MD_Genesis_Sbst TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1581

TR30B_Sbs! TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1561

Sleploe_Sbst TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1588

Harrington_Sbs1 TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA 1586
Consensus TTCGTGTTCA GAATCCACAT ATAGCAACAC GATGCAACTT CAGCAATGGC AGCAATAGCA CCAGTGGTTT CGACGTCTTA

Consenation

soawncato [[(GTGTTOR GARTCCACAT ATACCAACAC GATECAACTT CACCANTEC ACCAATAGCA COAGTGGTTT CGACGTCTTA



Morex_Sbhs! ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT 1118

NOBE112_Shal ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT 1118

Robusi_Sbs1 ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT 1118

Tradition_Sbs1 ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT 1119

Pinnacle_Sbs1 ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT 1119

Bowman_Shsi ACCCTTGATC CTTTACATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGECTTG CAATGGTTGT 1671

ND_Genesis_Sbsi ACCCTTGATC CTTTACATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGECTTG CAATGGTTGT 1671

TR306_Sbhsi ACCCTTGATC CTTTACATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGECTTG CAATGGTTGT 1671

Steptoe_Sbsl ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT 1668

Harrington_Sbs1 ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT 1666
Consensus ACCCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA AGTTGACATC AATCGGCTGT GGTGGACTTG CAATGGTTGT

Consenation

2 dbdis

Sequence logo
atin
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GCEGACTCAT

GCATTTCATC
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E
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GTACCTCACC
GTACCTCACC
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CTGCATGGAC
CTGCATGGAC

GTAAGCAGCA
GTAAGCAGCA

SOOACRAGCC ARGGECRAGR ACCAGCTTGA GTACCTCACC GCoGACTCAT CEATTTCATC CTECATGOAC GTARGCAGCA
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1,800 1820 1.840

Morex_Sbs1 TCGGTAATGG CACAGAGTGC TCTGGCATGG -I-l-li EEEEEEEEEE II-I-I-I e I-l-l-i 1220
NDB112_Sbs1 TCGGTAATGG CACAGAGTGC TCTGGCATGG EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE DEEEEEEEE EEEEEEEEE 1220
Robust_Sts1 TCGGTAATGG CACAGAGTGC TCTGGCATGG ENEENEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE 1220
Tradiion_Sbs1 TCGGTAATGG CACAGAGTGC TCTGGCATGG FEEEEEREEE EEEEEEEEEE DEEEEECEEE EEEEEEEEE e 1220
Pinnacle_Sbs1 TCGGTAATGG CACAGAGTGC TCTGGCATGG EEEEEEEEEE EEEEEEEEEE EEEEEEEEee DoEoEEEEE EeEEEEEey 1220
Bowman_Sbs1 TCGGTAATGG CACAGAGTGC TCTGGCATGG GITGETGCCHA GECCCCTGTT TCAGGAARECA TCAACEBECTRT CeTCAcECAR 1831

;

|

MD_Genesis_Sbs! TCGGTAATGG CACAGAGTGC TCTGGCATGG 1831

TR306_Sbst TCGGTAATGG CACAGAGTGC TCTGGCATGG GITGCTECCA GGCCCCTGTT TCAGGAAACA TCARCGCCTT CHTCACCCAR 1831
Steptoe_Sbs! TCGGTAATGG CACAGAGTGC TCTGGCATGG GTTGETECCA GGCCCCTETT TOAGGAAACA TOARCEECTT CGTCACCCAAR 1826

Harrington_Sbs! TCGGTAATGG CACAGAGTGC TCTGGCATGG GTTGEFGCECA GECECCTETT TCAGEAAARCA TCAACECCTT CGTCACECAR 1826
Consensus TCGGTAATGG CACAGAGTGC TCTGGCATGG GTTGCTGCCA GGCCCCTGTT TCAGGAAACA TCAACGCCTT CGTCACCCAA

Consenation

3 abi
Saquence logo
ddian

GG GTTGCTGC?E.N GGCCCCTGTT TE&GGMA%TCMCGCCTT CGTCACCCAA

1,860 1020

Morex_Sbs1 [EEEEEEEEEE I-I-I-i EEEEEEEEE -I-l-li IENEENE II-I---I L] I-I-I-i 1220
NDB112_sbs1 ENEENEENEE EENEENEENE EEENEEEEEE ENEENEEEEE EENEENEEEE EEEEEEE-EN EEEENEEEER EENEEEEEEE 1220
Robust_Sbs1 [ENEENEENEE EENEEEEENE EEEEEEEEEN ENEENEENEE DENEENEENE EEENEEN-EN EENEEEENEE EENEEEEEEE 1220
Traditon_sts1 ENIENEEEEN EENEENEESE EEEHEEEEEE EEEENEEEEE EENEEEEEEE EEEEEEE-BN ENEEEEENEE EENEENEENE 1220
Pinnacis_Sts1 ENEENEEEEE NENEEEEEEE EEENEEEEEE ENEENEEEEE SENEEEEEEE EEEEEEE-EN EEEENEENEE NEEEEEEEER 1220
Bowman_sbs1 TEEATACCAS WATCAGCTAT AFWACAACTET ACCATTCAGH CTTTCAGCCC GIGCAGCTEC TCATTCGTIE CTGAGEATGA 1911

ND_Genesis_Sbs1 TECATACCAS TATCAGETAT ATACAACTECT ACCATTCAGY ETTTCAGCECE GTGCAGETCC TCATTEGTIG CTGAGGATGA 1911

TR306_sbs1 TEEATACCAG WATCAGETAR AFACAACTCT ACCATTCAGY CTTTCAGECE BIGCAGCTCC TCATTCGTIE CTGAGEATGA 1911

Steptoe_Sbs1 TECATACCAGE TATCAGCTAT ATACAACTCT ACCATTCAGY CTITCAGCCE GTGCAGCTCC TCATTCGTIG CTGAGGATGA 1908

Hamington_Sbs1 FEEATACCAS TATCAGETAT AWACAACTCT ACCATTCAGT CTTTCAGCCE GTGCAGCOACE TOATTCBTIE CTGAGGATGA 1906
Consensus TCCATACCAG TATCAGCTAT ATACAACTCT ACCATTCAGT CTTTCAGCCC GTGCAGC-CC TCATTCGTTG CTGA

|

Consenaftion
280N

Sequence 1000 ' TCCATACCAG TATCAGCTAT ATACAACTCT ACCATTCAGT CTTTCAGCCC GTGCAGCTCC TCATTCGTTG CTGAGGATGA



1,840 1,960 1880 2,

Morex_Sbs1 EREEREERER IEEENEENE NEENEENNEN ENESNNENEE SENSENEENE SUSNNENEEH ENSENAENAN EEREEREERR 2
NDB112_Sbs1 ENEEEEEEEE EENEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE ENEEEEEEEE EEEEEEEEEE 220
Robust Sbs1 ENEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEENEE EEEEEEEEEE EEEEEEEEEE ENEEEEEEEE EEEEEEEEEE 1220
Tradilon_Sbs1 ENEEEEEEEE EENEEEEEEE EEEEEEEEEE ENEEEEEEER EENEEHEEEE EEEEEEEEEE EEEEEEEEER EEEEEEEEEE 1229
Pinnacie_Sbs1 ENEEEEEEEE EENEEEEEEE EEEEEENEEE EEEEEEENEE EENEEEEEEE EEEEEEEEEE EEEEEEENEE EEEEEEEEEE e
Bowman_Sts1 TTEGTTCARG TTTEATCGTN CITATGTCAA CTCTACAAAT TTTGGACGTA AATATACAGA TEETETTCCT WTEETACTCE 1991

1981

g

ND_Genesis_Sbs1
TR306_Sbsi THGETNCAAG WTTEATCGTN CRTANGTCAA CYCTACAAAT WTTGGACGTA AATATACAGA TEGTGNTECT WTEETACTEE 1901
Steptoe_Sbs1 TTEGTTCARG TITEATCGTT CATATGTCAA CTCTACAAAT TITEGACETA AATATACAGA TGETGTTCCT TTGETACTCE 1988

Haminglon_Sbs1 TTGETTCAAG TTTEATCGTT CYTATGTCAA CTCTACAAAT TTTGGACETA AATATACAGA TGETETTCET TTGETACTCE 1986

Consensus TTGGTTCAAG TTTGATCGTT CTTATGTCAA CTCTACAAAT TTTGGACGTA AATATACAGA TGGTGTTCCT TTGGTACTCG

Consenation
A0niw

Sequenceloge, TTGGTTCAAG TTTGATCGTT CTTATGTCAA CTCTACAAAT TTTGGACGTA AATATACAGA TGGTGTTCCT TTGGTACTCG

2080

Morex_Sbs1 [EEEEREEEER l-l-l-i HEEEE -REER -I-l-li EEEEEEEEEE II-I-I-I el l-l-l-i 1229
NDB112_sbs1 ENEEEEEEEE EEEEEEEEEE EEEEE-EEEN EEEEEEEEEE EENEEEEEEE EDEEEEEEEEE EEEEEEENEE EEEEEEEEEE iz
Robust_Shs1 ENEEEEENEE EENEENEENE EEEEE-EEEN EENEEEEEEEE EEEEEEEENE EEEEEEEEEE EEEENEEEEE EENEEEEEEE 1220
Tradition_Sbs1 EEEEEEENEE EEEEEEEEEE EEEEE-EEEE EEEEEEEEEE EENEEEEEEE EEEEEEEEEE ENEEEEEEEE EEEEEEEEEE 1220
Pinnacle_Sbs1 EHEENEEEEE EENEEEEENE EEENE-EEEN EEEEHEENEE SEEEENEENE EEEEEEEEEE EEEENEEEEE DEEEEEEEEE 1220

Bowman_Sbs1 ATTEEETIET AGGTAATGER AGTTETICGE AAGCCACCAM GATGGGATCA CAGTATGCTYT GECAAGACAT GAACAGCAAR 2071

ND_Genesis_Sbs1 ATTEEETTEY ABGTAATGEA AGTTETTCEE AAGECAECAA GATGEGATCA CAGTATGENT GEcAAGACAN GRAEAGEAAR 2071

TR306_Sbs1 ATTEEETTEY AGETAATGEA AGTTETICGE AAGCCACCAA GATGGGATCA CAGTATGCTY GECAAGACAT GAACAGCAAR 2071

Stepto_Sbs1 2068

Harington_Sbs1 ATTGEETTGY AGGTAATGGA AEGTTECTCGE AAGCCACCAA GATGGGATCA CAGTATGETT GCCAAGACAT GAACAGCAAR 2066
Consensus ATTGGGTTGT AGGTAATGGA AGTTG:TCGG AAGCCACCAA GATGGGATCA CAGTATGCTT GCCAAGACAT GAACAGCAAA

Conseration

20k

Seavence logr, ATTGGGTTGT AGGTAATGGA AGTTG<TCGG AAGCCACCAA GATGGGATCA CAGTATGCTT GCCAAGACAT GAACAGCAAA



2,10 ) o am - Sz ' oz

Morex_Sbs1 [EEEEEEEREE I-I-I-i (] -I-I-Ii IEEEEEEENE II-I-I-l L] I-I-I-i 1229
NDB112_Sbet ENEENEENEE IENEENEEEE EEEEEEEEEN ENEENEENEE DEEEEEEEEE EEEEEEEEEE EEEEEEENEE EENEEEEEEE 1220
Robust Sbe1 ENNENEENES EENEENEEEE ENENEEEEEE ENEEEEENES IEEEEEEEEE EEENEEEEEE ENEEEEEEEE EEEEENEEEE 122¢
Traditon_sbs1 ENNENEENEE EENEENEEEE EEEEEEEEEE ENEEEEEEEE IEEEEEEEEE EEEEEEEEEN EEEEEEEEEE DEEEEREEEE 1220
Pinnacie_sbs1 ENNENEENEN EENEENEEEE EEEEEEEEEE ENEEEEEEEE IEEEEEEEEE EEEEEEEEEN EEEEEEEEEE DEEEEREEEE 1220

Bowman_Sbs1 TETGTIGATE TETCCAATGE CECCEGGTTAC CGCTGCAACT GCTCTCAAGE TWATGAAGGE AATCCETACT TACAAGEAGE 2151

ND_Genesis_Shs1 2151

TR306_Sbs1 TETETTGATE TETCCAATGE CCCCGGTTAC CGCTGCAACT GCTCTCAAGE TTATGAAGGC AATCCCTACT WACRAGGAGE 2151

Steptoe_Sbs1 TENGTIGATE TETCCARTGE CCCCEGTTAC CGETGCAACT GCTCTCAAGE TTATGAAGGE AATCCCTACT TACAAGGAGE 2148

Harmington_Sbs1 FETGTTGATE FETCCAATGE CCECEGTTAC CGCTGCAACT GCTCTCAAGE THATGAAGGE AATCCCTACT TACARGEAGE 2146
Consensus TGTGTTGATG TGTCCAATGG CCCCGGTTAC CGCTGCAACT GCTCTCAAGG TTATGAAGGC AATCCCTACT TACAAGGAGG

Consenation

206w

Sequenceloge. TGTGTTGATG TGTECMT?GﬁCECCGGTT&C CGCTGCMCL GCTCTCAAGG TTATGMGGC»MTCCCTMT ThCMGG#EG
A 2, 2.2 2,240

MorexSbe1 ENNENNENEN NENNENNENE NESNNENEEN ENEENEENEE DENEENEENE EESNEENEEN ENEENE-NEN NEEEREERE 1226
NDB112_ste1 NNNENNENEN NENNSNNENE NESNESNEEN ENNSNSENEN DENEENEENN NESNEENEEN ENEENA-NEN EENEEREENE 12
Robust sbet ENNENEENEN NENNENNSNE EESNNSNSEN ENSNESNEN NENSENEENN EESNESNEEN ENEENE-NEN EENEENAEEE 12
Tl g T T T e ————
T T T —————— T —————
Bowman_sbs1 GHGEAARGET EGTATANGE ANCHEGCAGH ANCARAGHAR SENCCTRTAN CNCACAGHAN TCATGNEGAE STNCREETEA 2231

ND_Genesis_Sbs1 GTOBAARGET NEGATATGE MYCHEGEAGA ARCAAAGHAT GOTCENNTAY CYCHCAGAAN TCATGHGEAE GENETEERER 2201

TR305_Sbe! GNOEARAGON AEGNANATGD ATCTCGCAGA ANCKANGEAN OOTCENNTAN CIGACAGANY TCATGNCGAE GTTCHOETEA 2251

Steptos_Sbe1 GTGEAARGET ACCHATATGE ATCTEGEAGA AMCAARCTAR GONCETNTAT CYCACAGAAN FCATGTNGAL GIWETEETEH 2228
Haringlon_Sbs! GTGCARAGOT AEGTATATGE AYCTCGOAGA ANCANAGTAN GOTCCHNNAN CNCACAGANY NCANGNNGAE GITCTCENCH 2226

Consonsus GTGCAAAGGT ACGTATATGC ATCTCGCAGA ATCAAACTAT GCTCCTTTAT CTCACAGAAT TCATGT-GAC GTTCTCCTCA

Consenation
LT

Sequence 1092, GTGCAAAGGT ACGTATATGC ATCTCGCAGA ATCAAACTAT GCTCCTTTAT CTCACAGAAT TCATGT:GAC GTTCTCCTCA



2,260

Morex_Sbs1 EEEEEEEEER I-I-I-i PEEEEEEEE
NDB112_Sbs1 ENEEEEEEEE EEEEEEEEEE EEEEEEEEEE
Robust Sbs1 EEEEEEEEEE EE=EEEEEEE EEEEEE=EEE
Tradition_Sbs1 EEEEEEEEEE EEREEEEERE HEEEEEEEEE
Pinnacle_Sbs1 EEEEEEEEEE EEREEEEERE BEEEEEEEEE

Bowman_Sts1 ENTCETTEAR ATGECAEACA TEAATGAGTE TGAACETCCA AACEAGTCCT TETANCCITE cAA

2,260

a0 2.3

IENEENNEEE NEENEENNES ENEENNENEN EEREEREEER vz
IEEEEEEEEE EEEEEEEEEE EEEENEEEEE EEEEEEEEEE 1220
IEEEEEEEEE EEEEEEEEEE ENEEEEEEEE EEEEEEEEEE 1220
IEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE 1220
IEEEEEEEEE EEEEEEEEEN ENEEEEEEEE EEEEEEEEEE 1220

GTAAT TECAGARREA 2311

IPR——— oy gy

TR306_Sbs! EMTCCITGAR ATGGECAGACA TCRATGAGTE TGAACCTCCA AACCAGTCCT TETANCCETS CAA

GTART TECAGARACHE 2311

Steptos_Sbs1 ENWCCUTGAR ATGECAGACA TCAATGAGTG CGAACETCCA AACCAGTCCY TOTATCCTTGE CARAGGTAAT WECAGARACA 2308

Harrington_Sbs1 EMTEETTGAN ATGECAGACA TEAATGAGTG TGARCETCCA AACCAGTECT TETATCCTTE cAR
Consensus CTTCCTTGAA ATGGCAGACA TCAATGAGTG - GAACCTCCA AACCAGTCCT TGTATCCTTG CAAAGGTAAT TGCAGAAACA

Conseration
20ts

Sequance 199, CTTCCTTGAA ATGGCAGACA TCAATGAGTG

Morex Sbs1 EEEEEEEEEE I-I-I-i BB
NDB112_sbs1 ENEEEEEEEE DEEEEEEEEE EEEEEEEEEE
Robust Sbs1 ENEEEEENEE EENEENEEEE EEEEEEEEEE
Tradition_Sts 1 SN I N I O 0 I O e
Pinnacie_Sbs! EEEENEEEEE EENEENEEEE EEEEEEEEEE
Bowman_Sbs1 EEETHEGEAE ETACACETGN WeATECTCAY

ND_Genesis_Sts1 EEETTEEEAE ETACACETGT TEATEETEAT

TR305_Sbs1 EEETNEGEAGE ETACACCTGT WEATGECTCAT

Steptoe_Sbs! EEETTGGEAE ETACACETET WeATEETEAT

Hamington_Sbs1 CEETTEGEAE CTACACCTGY WEATGCTCANW
Consensus CCGTTGGGAG CTACACCTGT TCATGCTCAT

Conseration

FETTS

TGAACCTCCA

CGEGATTTAG
CGGGATTTAG

GEAAT TECAGARREA 2306

AACCAGTCCT TGTATCCTTG CAAAGGTAAT TGCAGAAACA

IENEENNENE NEENNENEEH A -REENEE I-I-I-i 1229
IEEEEEEEEE EEEEEEEEEN ENE-EEEEEE EEEEEEEEEE 1220
IEEEEEEEEE EEEEEEEEEN ENE-EEEEEE EEEEENEEEE 1220
IEEEEEEEEE EEEEEEEEEE ENE-EEEEEE EEEEEEEEEE 1220
IEEEEEEEEE EEEEEEEEEE ENE-EEEEEE EEEEEEEEEE 1220
GAGCEATGAT CCARAGAGEA TACCCEGTET WCGAGCEGAE 2091
GAGEEATEAT CCARAGRGER TACCCTGTET TEGAGCTEAE 2391
GAGCEATGAT CCAARGAGEA TACCCTGTET WEGAGCEGEAE 2391
GAGEEATGAT CCARAGRGER TACGCTGTET WCGAGCEGAE 2188

GAGCGATGAT CCAARGAGCA TACCCYGNGN TCGAGCWGAD 2286
GAGCGATGAT CCAAAGAGCA TAC-CTGTGT TCGAGCTGAC

Seauencelog®, CCGTTGGGAG CTACACCTGT TCATGCTCAT CGGGATTTAG GAGCGATGAT CCAAAGAGCA TACCCTGTGT TCGAGCTGAC



Morex_Shs1

NOB112_Sbs1

Robust_Sbsi

Tradition_Sbs1

Pinnacle_Sbs1
Bowman_Sbs 1
ND_Genesis_Shs1
TR306_Sha1
Steptoe_Sha i

Harrington_Sbs1
Consensus

Consenation
19t

Saguence logo
Attt

Morex_Sbs1
NDB112_Sbs1
Rebust_Shs1
Tradition_Shs 1
Pinnacle_Shs1
Bowman_5bs 1
ND_Genesis_Sbs 1
TR306_Sbs 1
Sleploe_Sbs i

Harrington_Sbs 1
Consensus

Consenation
Litbdle

Sequence logo

b

CCAAACAAAG

CCAAACAAAG

CCAAACAAAG

CCAAACAAAG

CCAAACAAAG
CCAAACAAAG

ETCTGAAGGE

ETCTGAAGGE

ETETGARGGE

ETETGAAGGE

CTCTGAAGGC
CTCTGAAGGC

4
[Ed M
“SCATTAGGT

4
[E M
SECATTAGGT

ET“‘?”

SSCATTAGGT

,E‘_‘}‘“

SSCATTAGGT

[ —

A=< CATTAGGT
GECETTAGGT
GECETTAGGT
GECETTAGGT
GECETTAGGT

GECCTTAGGT
GGCNTTAGGT

2,440
]

ACGGGGTTAT
ACGGGGTTAT
ACGGGGTTAT
ACGGGGTTAT

ACGGGGTTAT
ACGGGGTTAT
ACGGGGTTAT
ACGGGGTTAT

ACGGGGTTAT

ACGGGGTTAT
ACGGGGTTAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT

AATTGCGCAT
AATTGCGCAT

Z?O

ARATAGAAAT
AAATAGAAAT
AARATAGAAAT
AAATAGAAAT
AARATAGAAAT
AARATAGAAAT
AARATAGAAAT
AAATAGAAAT
AAATAGAAAT

ARATAGAAAT
AAATAGAMAT

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA

CTTTTTCGTA
CTTTTTCGTA

M?

CTTCTTTATG 1287
CTTCTTTATG 1287
CTTCTTTATG 1287
CTTCTTTATG 1287
CTTCTTTATG 1287
CTTCTTTATG 2471
CTTCTTTATG 2471
CTTCTTTATG 2471
CTTCTTTATG 2468

CTTCTTTATG 2466
CTTCTTTATG

CCAAACAAAG

CCAGTCATAT
CCAGTCATAT
CCAGTCATAT
CCAGTCATAT
CCAGTCATAT
CCAGTCATAT
CCAGTCATAT
CCAGTCATAT
CCAGTCATAT

CCAGTCATAT
CCAGTCATAT

CTCTGAAGGC
“
AAGTCCATGT
AAGTCCATGT
AAGTCCATGT
AAGTCCATGT
AAGTCCATGT
AAGTCCATGT
AAGTCCATGT
AAGTCCATGT

AAGTCCATGT

AAGTCCATGT
AAGTCCATGT

ackel AGGT ACGGCGTTAT ARTTCCGCAT AAATACRAAT CTTITICCTA GTICTTIATS

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT

AGAGTACAGT
AGAGTACAGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT

TTGTACAGGT
TTGTACAGGT

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC

ATCATGTAGC
ATCATGTAGE

TD
ARAGGAATGG
ARAGGAATGG
ARAGGAATGG
ARAGGAATGG
ARAGGAATGG
ARAGGAATGG
ARAGGAATGG
ARAGGAATGG
ARAGGAATGG

ARAGGAATGG
AAAGGAATGG

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA

TGAGATGGCA
TGAGATGGCA

2,560
|

CAATATGTGG 1367
CAATATGTGG 1367
CAATATGTGG 1367
CAATATGTGG 1267
CAATATGTGG 1367
CAATATGTGG 2561
CAATATGTGG 2551
CAATATGTGG 2551
CAATATGTGG 2548

CAATATGTGG 2546
CAATATGTGG

0000000
CCAGTCATAT RAGTCCATGT AGAGTACAGT TTGTACACGT ATCATGTAGC ARACGAATCG TCAGATOGCA CAATATGTCG
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Robust_Sbs1
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kil

AACTACTTTT
AACTACTTTT
AACTACTTTT
AACTACTTTT
AACTACTTTT
AACTACTTTT
AACTACTTTT
AACTACTTTT
AACTACTTTT

AACTACTTTT

MACTACTTTT

2ﬁm

TTAGCCAAAT
TTAGCCAAAT
TTAGCCAAAT
TTAGCCAAAT
TTAGCCAAAT
TTAGCCAAAT
TTAGCCAAAT
TTAGCCAAAT
TTAGCCAAAT

TTAGCCAAAT

TTAGCCARAT ATGOGCAATG CCACCAGTTG AAGTAATGCA ACCGTCATGA TTTTCAGECA CATCCGCOGS

L]
§

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

ATGGGCAATG

2,600
1

CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA
CCACCAGTTG AACTAATGGA

CCACCAGTTG AACTAATGGA

a0

2,620 |1m
| 23

2,840
I

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 1447

I

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 1447

|TM

=

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 1447

T™
L=

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 1447

TM

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 1447

Th

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 2831

L

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 2631

L]

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 2631

|TM

==}

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 2628

T™
L=

ACCGTCATGA TTTTCAGGCA CATCCGCCGG 2626
AACTACTTTT TTAGCCAAAT ATGGGCAATG CCACCAGTTG AACTAATGGA ACCGTCATGA TTTTCAGGCA CATCCGCCGG

2700

2730

il |

Lt
TGTCGTCTTC

™M
Ll

CTCATGGTTT

GCATGTTCAC

TCTACGGGCT GAGTATCAGA

1
AARAGGAAGCT GGCGAAAGAG

AAGGAAAGAT

TGTCGTCTTC
M
o

CTCATGGTTT

GCATGTTCAC

TCTACGGGCT GAGTATCAGA

AARAGGAAGCT GGCGAAAGAG

AAGGAAAGAT

TGTCGTCTTC
T

5

TGTCGTCTTC

TM

=

TGTCGTCTTC

TM™

=

CTCATGGTTT

CTCATGGTTT

CTCATGGTTT

GCATGTTCAC

GCATGTTCAC

GCATGTTCAC

¥
TCTACGGGCT GAGTATCAGA

v’
TCTACGGGCT GAGTATCAGA

v
TCTACGGGCT GAGTATCAGA

AARAGGAAGCT GGCGAAAGAG

AARAGGAAGCT GGCGAAAGAG

AAAGGAAGCT GGCGAAAGAG

AAGGAAAGAT

AAGGAAAGAT

AAGGAAAGAT

TGTCGTCTTC
T™
il

CTCATGGTTT

GCATGTTCGC

TCTACGGGCT GAGTATCAGA
¥

AAAGGAAGCT GGCGAAAGAG

AAGGAAAGAT

TGTCGTCTTC
™
=

CTCATGGTTT

GCATGTTCGC

!
TCTACGGGCT GAGTATCAGA

AAAGGAAGCT GGCGAAAGAG

AAGGAAAGAT

TGTCGTCTTC
M
[

CTCATGGTTT

GCATGTTCGC

v
TCTACGGGCT GAGTATCAGA

AARAGGAAGCT GGCGAAAGAG

AAGGAAAGAT

TGTCGTCTTC
11

L=
TGTCGTCTTC

TGTCGTCTTC CTCATGGTTT GCATGTTCNC TCTACGGGCT

- 5
TGTCETCTTC CTCATGGTTT GEATGTICAG TCTACGOCCT GAGTATCAGA ARAGGAAGCT GGECARAGAG AACGAARGAT

CTCATGGTTT

CTCATGGTTT

GCATGTTCGC

GCATGTTCGC

¥
TCTACGGGCT GAGTATCAGA

v’
TCTACGGGCT GAGTATCAGA

AAAGGAAGCT GGCGAAAGAG

AARAGGAAGCT GGCGAAAGAG

AAGGAAAGAT

AAGGAAAGAT

GAGTATCAGA AAAGGAAGCT GGCGAAAGAG AAGGAAAGAT

1827

1827

1527

1527

1527

Al

2711

2

2708

2706



E2

Morex_Sbs1 T

2,140
|

CTTTGATCA GAATGGTGGT

E2

NDOB112_Sbha1 T

CTTTGATCA GAATGGTGGT

2,760 I‘.IIBD
1

£

CAGATACTGT ACCATCAAAT TATGTCAAAG CAGGTCGATA CATTGATGAT ATTCACGCAT 1607

CAGATACTGT ACCATCAAAT TATGTCAAAG CAGGTCGATA CATTGATGAT ATTCACGCAT 1607

E2

Robust_Sbs1 T

CTTTGATCA GAATGGTGGT

CAGATACTGT ACCATCAAAT TATGTCAAAG CAGGTCGATA CATTGATGAT ATTCACGCAT 1607

[ ]

Tradition_Sbs1 T

CTTTGATCA GAATGGTGGT

CAGATACTGT ACCATCAAAT TATGTCAAAG CAGGTCGATA CATTGATGAT ATTCACGCAT 1607

E2

Pinnacle_Sbs1 T

CTTTGATCA GAATGGTGGT

CAGATACTGT ACCATCAAAT TATGTCAAAG CAGGTCGATA CATTGATGAT ATTCACGCAT 1607

Bowman_Sbs1 T

CTTTGATCA GAATGGTGGT

E3

ND_Genesis_Shs1 T

CTTTGATCA GAATGGTGGT

E3

TR306_Sbhs1 T

CTTTGATCA GAATGGTGGT

CAGATACTGT ACCATCAAAT TATGTCAAAA CAGGTCGATA CATTGATGAT ATTCACGCAT 27

CAGATACTGT ACCATCAAAT TATGTCAAAA CAGGTCGATA CATTGATGAT ATTCACGCAT 27T

CAGATACTGT ACCATCAAAT TATGTCAAAA CAGGTCGATA CATTGATGAT ATTCACGCAT 27T

| =]
Steptoe_Sbhst T

CTTTGATCA GAATGGTGGT

CAGATACTGT ACCATCAAAT TATGTCAAAA CAGGTCGATA CATTGATGAT ATTCACGCAT 2788

E3

Harrington_Sbs1 T
Consensus T

Consenration

CTTTGATCA GAATGGTGGT
CTTTGATCA GAATGGTGGT

CAGATACTGT ACCATCAAAT TATGTCAAAA CAGGTCGATA CATTGATGAT ATTCACGCAT 2786
CAGATACTGT ACCATCAAAT TATGTCAAAM CAGGTCGATA CATTGATGAT ATTCACGCAT

sooarcocgy [(TTTCATCA GRATCGTGOT CAGATACTGT ACCATCARAT TATGTCARRs CAGGTCGATA CATTCATGAT ATTCAGGCAT

Ba0

E2 1

Morex Sbs1 GAAGATCTAA AGAAGGCCAC

GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 1887

E2
NDB112_Sbs1 GAAGATCTAA AGAAGGCCAC

GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 1687

E2

Robust_Sbs1 GAAGATCTAA AGAAGGCCAC
E2

Tradition_Sbs1 GAAGATCTAA AGAAGGCCAC
(]

Pinnacle_Shs1 GAAGATCTAA AGAAGGCCAC

GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 1687

GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 1887

GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 1887

=]
Bowman_Sbs1 GAAGATCTAA AGAAGGCCAC GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 2671
] STRe W®RAR ]

ND_Genesis_Sbs1 GAAGATCTAA AGAAGGCCAC

GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 2871

E3
TR306_Sbs1 GAAGATCTAA AGAAGGCCAC GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 2871
B STReRAK
Sleplos_Sbsi GAAGATCTAA AGAAGGCCAC GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 2868
5] . —

Hamrington_Shs1 GAAGATCTAA AGAAGGCCAC
Consonsus GAAGATCTAA AGAAGGCCAC GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG

Conseralion
nm

Sequence logo |y
Gt W

AAGATCTAR AGARGGCCAC

GAATGATTTT GATGAGAGCA GAGAAGTGGG CAGGGGTGGT CATGGCACTG TCTACAAGGG 2866

CRATGATTTT GATGAGAGCA GAGARGTGE CAGGGGTGGT CATGGCACTG TCTACAAGGE



Morex_Sbs! CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 1787

NDB112_Shst CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 1767

Rebust Sbsl CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 1767

Traditlon_Sbs1 CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 1767

Pinnacle_Sbs1 CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 1767

Bowman_Sbs1 CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 2951

MND_Genesis_Shs! CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 2951

TR30E _Shs! CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 2951

Steptoe_Sbal CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 2948

Harrington_Sbs1 CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG 2946
Consensus CGTTCTTAAG GATAACAGGG TAATAGCTGT CAAACGCTCC AAGATCATGA ATGTAGCCGA AACTGATGAA TTTGTGCAGG

s COTTUTTAR CHTBCRCCE THTACCTCT CAMACCOTCL ACRTCATGR ATCTCCLER MACTCATCAR TTTO o

Morex Sbs! AGATTATCAT CCTTTCACAG ATCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAG- -GTGGA AGTCCCCATA 1845

NDB112_Sbs1 AGATTATCAT CCTTTCACAG AFCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAG- -GTGGA AGTCCCCATA 1845

Robust_Sbs1 AGATTATCAT CCTTTCACAG ATCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAG--GTGGA AGTCCCCATA 1845

Tradition_Sbs1 AGATTATCAT CCTTTCACAG ATCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAG- -GTGGA AGTCCCCATA 1845

Pinnacle_Sbst AGATTATCAT CCTTTCACAG ATCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAG- -GTGGA AGTCCCCATA 1845

Bowman_Sbs! AGATTATCAT CCTTTCACAG ACCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAGAGGTGGA AGTCCCCATA 3031

MO Genesis_Sbs1 AGATTATCAT CCTTTCACAG ACCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAGAGGTGGA AGTCCCCATA 3031

TR306_Sbs1 AGATTATCAT CCTTTCACAG ACCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAGAGGTGGA AGTCCCCATA 20M

Steploe_Sbs1 AGATTATCAT CCTTTCACAG ACCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAGAGGTGGA AGTCCCCATA 3028

Hamington_Sbs1 AGATTATCAT CCTTTCACAG ACCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAGAGGTGGA AGTCCCCATA 3026
Consensus AGATTATCAT CCTTTCACAG ANCAACCACC GGAATGTGGT CAGGCTTCTA GGGTGCTGCT TAGAGGTGGA AGTCCCCATA

Conseration

seavncsege. AGRTTATCAT CCTTTCACAG AsCRACCACC GEAATGTOGT CAGECTICTA GOGTGCTECT TAGacGIGEA AGTCCCCATA
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Mores_Sbs1 CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 1925

l

NDB112_Shs! CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 1925

l

Robust Sbs1 CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 1925

l

Tradition_Sbs1 CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 1925

Pinnacle_Sbs1 CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 1925

Bowman_Sbs1 CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 3111

MND_Genesis_Sbs! CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 3111

TR306 _Sbs1 CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 3111

Steptoe_Sbsi CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 3108

Harrington_Shs1 CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA 3106
Consensus CTGGTCTATG AATTCATCCC GAACGGCACT CTTTTTCAGT TCATCCATCG TAACCATGGG AGTCCACCCC CCTCGCTGGA

Conseration

seavrcecge (TGOTCTATG MTTCATCCE GRACGGCAGT CTTTTTCAGT TCATCEATC TAACCATGGG AGTCCACOCE CCTCECTECA

3,940 3,160 180 3,200
| I 1 I

Morex_Sbs! CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 2005

NDB112_Sbs! CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 2005
Robust_Shs1 CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 2005
Tradition_Sbs1 CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 2005

Pinnacle_Sbs1 CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 2005

Bowman_Sbs! CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 3131

MND_Genesis_Sbhs! CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 3131

TR306_Sbs! CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 319

Sleploe_Shs1 CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 3188

Harrington_Sbs1 CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG 3186
Consensus CACCCGGCTC AGGGTCGCTC AAGAATCTGC TGAAGCACTC GCATATTTGC ACCTGTCCAT GAACCGCCCC ATAGTGCACG

Consenation

soavrce o, CAOGCGCETC AGCGTOECTC AKGRATCTCC TCAAGCACTC GCATATTTGE ACCTGTCCAT CAAGCEGCCC ATAGTGOACS
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Morex_Sbsl GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 2085
NDB112_Sbs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 2085
Robust Sbs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 2085
Traditlion_Sbs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 2085
Pinnacle_Sbs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 2085

Bowman_Sbs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 32T

MND_Genesis_Shs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 3271

TR306 Sbs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 32T
Steptoe_Sbs1 GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 3268

GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC 3266
GAGATGTCAA GTCCATGAAC ATTCTCTTGG ATGAAAACTA CATGGTGAAG GTGACTGACT TTGGGGCATC AAGGACACTC

Harringtan_Sbs1
Consensus

Consenation

s, GEATGTOM MEGACACTC

3,

GTCCATEAAG ATTCTCTTGG ATGRAAACTA CATGGTCARG GTGACTEACT TTGGGCCATC

00
I

340
|

A0
|

Morsx_Sbs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 2165
NDB112_5bs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 2185
Robust_Shs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 2165
Tradition Sbs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 2165
Finnacle_Sbs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 2165

Bowman_Sbs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 3351

MND_Genesis_Sbs! CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 3351

TR306_5bs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 3351
Sleploe_Sbs1 CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 3348

Harrington_Sbs1 CCCAAGAATG AGGTTCAGTT CATGACTTTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA 3346
Consensus CCCAAGAATG AGGTTCAGTT CATGACATTG GTGCAGGGGA CCCTGGGTTA CCTGGATCCC GAGTACCTGC AGGAGCGGCA

Consaration
20t
Sequence logo

30

CCCAAGAATG AGGTTCAGIT CATGACATTG GTGCAGGGEA CCGTEOGTTA CETGEATCOC CAGTACCTGC AGCAGCGGCA
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Morex_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 2245
NDOB112_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 2245
Robust Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 2245
Tradition_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 2245

Pinnacle_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 2245

Bowman_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 341

ND_Genesis_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 3411

TR30E_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 341

Steptoe_Shai GCTCACGGAA AAGAGCGACG TCTACAGCTT EGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCTTG 3428

Hamington_Sbs1 GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG 3426
Consensus GCTCACGGAA AAGAGCGACG TCTACAGCTT TGGTGTTGTG CTCTTGGAGT TGATAACGGG GAAGACGGCC ATATATCATG

Consenation

seance e, (CTOACUGAR MGAGCCACG TCTACAGETT YCCTGTIGTC CTCTTGOACT TOATAGGCS CAAGACLGCC ATATATCATG

EX 50 3,520
| I

Morex_Sbs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTGCTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 2325
MOB112_Shs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTEGCTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 2325
Robust_Shs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTHBCTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 2325
Tradition_Shs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTECTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 2325

Finnacle Shs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTECTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 2325

Bowman_Sbs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTECTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 3511

ND_Genesis_Sbs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTECTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 3511

TR306_Sbhs! ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTECTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 3511

Steplos_Sbs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTECTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 3508

Hamington_Sbs1 ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTECTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC 3506
Consensus ATGGCCCCAA GGAAGGCAAG AGCCTCGCGT CGTNCTTCCT GCTCGCGATG AAGGAGGACA GTCTTCATGG CATCCTGGAC

ATGGCCCCAR CORRGGCANG AGECTCECGT CoT<CTICCT CCTCECOATG AAGGAGCACA CTCTICATGG CATCCTGGAC

Consenatlon
20t

Sequence logo

a0k
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Morex She1 GCGAGCATAC TAAGCTITCGG GATGGAGACG CTGCTGAGAG AAATCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 2405
MOBE112 Sha! GCGAGCATAC TAAGCTICGG GATGGAGACG CTGCTGAGAG AAATCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 2405
Robust Sbs1 GCGAGCATAC TAAGCTHCGG GATGGAGACG CTGCTGAGAG AAATCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 2405
Tradition_Sbs1 GCGAGCATAC TAAGCTICGG GATGGAGACG CTGCTGAGAG AAATCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 2405

Pinnacle_Sbs1 GCGAGCATAC TAAGCTICGG GATGGAGACG CTGCTGAGAG AAATCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 2406

Bowman_Sbs1 GCGAGCATAC TAAGCTECGG GGTGGAGACG CTGCTGAGAG AAGTCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 3501

ND_Genesis_Sbs1 GCGAGCATAC TAAGCTECGG GGTGGAGACG CTGCTGAGAG AAGTCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 2581

TR306 Sbs1 GCGAGCATAC TAAGCTECGG GGTGGAGACG CTGCTGAGAG AAGTCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 3501

Steptoe_Sbs1 GCGAGCATAC TAAGCTECGG GATGGAGACG CTGCTGAGAG AAGTCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 3588

Harringion_Sbs1 GCGAGCATAC TAAGCTECGG GATGGAGACG CTGCTGAGAG AAGTCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG 3586
Consensus GCGAGCATAC TAAGCTNCGG GATGGAGACG CTGCTGAGAG AANTCGCCGA GCTTGTGAGA ATGTGCTTGA GCACAAGGGG
Consenation

seanceve ((CRCCATAC TAAGCTSCC0 GiTGGAGACE CTGUTCACAC ARSTCGCCCA GCTTGTGAGA ATCTECTICA CCACAAGCEG

Morew Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGT-CTGA 2484

-

—§C)

NDB112_5bs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGT-CTGA 2484
Robust Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGT-CTGA 2484
Tradition_Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGT-CTGA 2484

Pinnacle_Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGTCTGA 2484

|

Bowman_Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGTICTGA 3671

|

MWD _Genesis Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGTICTGA 3671

I

TR306_Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGTICTGA 2671

I

Sleploe_Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGTICTGA J6E8

I

Harrington_Sbs1 GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGTICTGA 3666
Consensus GGAAGAGAGG CCTTCCATGA CCCAGGTGGC CGACAAGCTG AAGGTTCTGC GAAGCACCTG GAGGGAGAAA TTGGTTCTGA

Gonsenaltion

seavoce e (AACAGACG CCTICCATGA COCAGCTEOC CORCACCTG AAGETTCTCC GRAGCACCTG GAGGEAGAAR TTGGT-CTOA
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CGCACGGCGA

CGCACGGCGA

CGCACGGCGA

CGCACGGCGA

CGCACGGCGA

3,700
|

GGCTGAGCGT
GGCTGAGCGT
GGCTGAGCGT
GGLCTGAGCGT

GGLCTGAGCGT

TTGGTCGTGT

TTGGTCGTGT

TTGGTCGTGT

TTGGTCGTGT

TTGGTCGTGT

720
]

CCTCGTCACC
CCTCGTCACC
CCTCGTCACC
CCTCGTCACC

CCTCGTCACC

TGCAGCTTTG

TGCAGCTTTG

TGCAGCTTTG

TGCAGCTTTG

TGCAGCTTTG

3740
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GCGTTTCATG
GCGTTTCATG
GCGTTTCATG
GCGTTTCATG

GCGTTTCATG

ATCCTCCGTC

ATCCTCCGTC

ATCCTCCGTC

ATCCTCCGTC

ATCCTCCGTC

3,760
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ATCGGTCATG
ATCGGTCATG
ATCGGTCATG
ATCGGTCATG

ATCGGTCATG

CGCACGGCGA
=
CGCACGGCGA

EJ
CGCACGGCGA

EJ
CGCACGGCGA

GGLCTGAGCGT

GGCTGAGCGT

GGCTGAGCGT

GGCTGAGCGT

TTGGTCGTGT

TTGGTCGTGT

TTGGTCGTGT

TTGGTCGTGT

CCTCGTCACC

CCTCGTCACC

CCTCGTCACC

CCTCGTCACC

TGCAGCTTTG

TGCAGCTTTG

TGCAGCTTTG

TGCAGCTTTG

GCGTTTCATG

GCGTTTCATG

GCGTTTCATG

GCGTTTCATG

ATCCTCCGTC

ATCCTCCGTC

ATCCTCCGTC

ATCCTCCGTC

ATCGGTCATG

ATCGGTCATG

ATCGGTCATG

ATCAGTCATG

E3
CGCACGGCGA
CGCACGGCGA

COCACGGCA

TTCTCGACGG
TTCTCGACGG
TTCTCGACGG
TTCTCGACGG

TTCTCGACGG

GGCTGAGCGT
GGCTGAGCGT

GRTEAGRET

GGCCCCACAT
GGCCCCACAT
GGCCCCACAT
GGCCCCACAT

GGCCCCACAT

TTGGTCGTGT
TTGGTCGTGT

CCTCGTCACC
CCTCGTCACC

TGCAGCTTTG
TGCAGCTTTG

GCGTTTCATG
GCGTTTCATG

ATCCTCCGTC
ATCCTCCGTC

ATCGGTCATG
ATCGGTCATG

TTCGTCETCT CCTCGTCAGE TECAGCTTTG GOCTTTCATG ATCETCRGTC ATCAGTCATG

GTCTGGAATA

GTCTGGAATA

GTCTGGAATA

GTCTGGAATA

GTCTGGAATA
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GGTATAGATA

GGTATAGATA

GGTATAGATA

GGTATAGATA

GGTATAGATA

CACCCAGATG

CACCCAGATG

CACCCAGATG

CACCCAGATG

CACCCAGATG

EJ
TTCTCGACGG

GGCCCCACAT

GTCTGGAATA

GGTATAGATA

CACCCAGATG

[=
TTCTCGACGG

GGCCCCACAT

GTCTGGAATA

GGTATAGATA

CACCCAGATG

E3
TTCTCGACGG

TTCTCGACGG

E
TTCTCGACGG

TTCTCGACGG

TTCTCGACEG

GGCCCCACAT

GGCCCCACAT

GGCCCCACET
GGCCCCACAT

GTCTGGAATA

GTCTGGAATA

GTCTGGAATA
GTCTGGAATA

GGTATAGATA

GGTATAGATA

GGTATAGATA
GGTATAGATA

CACCCAGATG

CACCCAGATG

CACCCAGATG
CACCCAGATG
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ATAGTTTCAG

ATAGTTTCAG

ATAGTTTCAG

ATAGTTTCAG

ATAGTTTCAG

ATGGTTTCAG

ATGGTTTCAG

ATGGTTTCAG
Y

‘ATBGTTTCAG

ATGBGTTTCAG
ATNGTTTCAG

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA

ATGATTGTTA
ATGATTGTTA

1,840
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ATTTGTTACA

ATTTGTTACA

ATTTGTTACA

ATTTGTTACA

ATTTGTTACA

ATTTGTTACA

ATTTGTTACA

ATTTGTTACA

ATTTGTTACA

ATTTGTTACA
ATTTGTTACA

GGCCCCACAT GTCTGARTA GOTATAGATA CACCCAGATG ATaGTTTCAG ATGATTGTTA ATTTCTTACA

2564

2564

2564

2564

2564
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CCATGCCAAG

CCATGCCAAG

CCATGCCAAG

CCATGCCAAG

CCATGCCAAG

CCATGCCAAG

CCATGCCAAG

CCATGCCAAG

CCATGCCAAG

CCATGCCAAG
CCATGCCAAG

s

AGTATGGCTT
AGTATGGCTT
AGTATGGCTT
AGTATGGCTT
AGTATGGCTT
AGTATGGCTT
AGTATGGCTT
AGTATGGCTT
AGTATGGCTT

AGTATGGCTT
AGTATGGCTT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT

GCGGTATGCT
GCGGTATGCT

CCATGOOAAG AGTATGECTT GCGOTATGCT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT

AAGTAGGTAT
AAGTAGGTAT
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TGGTTRTTGé
TGGTTATTGC
TGGTTATTGC
TGGTTATTGC
TGGTTATTGC
TGGTTATTGC
TGGTTATTGC
TGGTTATTGC
TGGTTATTGC

TGGTTATTGC
TGGTTATTGC

AACGTATATG

AACGTATATG

AACGTATATG

AACGTATATG

AACGTATATG

AACGTATATG

AACGTATATG

AACGTATATG

AACGTATATG

AACGTATATG
AACGTATATG

3,660
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GTCCACATTT
GTCCACATTT
GTCCACATTT
GTCCACATTT
GTCCACATTT
GTCCACATTT
GTCCACATTT
GTCCACATTT
GTCCACATTT

GTCCACATTT
GTCCACATTT

GTCCACATTT

3,960

CCCT&TGTT;
CCCTATGTTT
CCCTATGTTT
CCCTATGTTT
CCCTATGTTT
CCCTATGTTT
CCCTATGTTT
CCCTATGTTT
CCCTATGTTT

CCCTATGTTT
CCCTATGTTT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT

TGTCCTGTAT
TGTCCTGTAT

3, I!IIIIJ
TTGTGGTACC

TTGTGGTACC

TTGTGGTACC

TTGTGGTACC

TTGTGGTACC

TTGTGGTACC

TTGTGGTACC

TTGTGGTACC

TTGTGGTACC

TTGTGGTACC
TTGTGGTACC

AAGTACTATT

AAGTACTATT

AAGTACTATT

AAGTACTATT

AAGTACTATT

AAGTACTATT

AAGTACTATT

AAGTACTATT

AAGTACTATT

AAGTACTATT
AAGTACTATT

3,820
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ATTAGTGTAG 2724
ATTAGTGTAG 2724
ATTAGTGTAG 2724
ATTAGTGTAG 2724
ATTAGTGTAG 2724
ATTAGTGTAG 3911
ATTAGTGTAG 2911
ATTAGTGTAG 3911
ATTAGTGTAG 3908

ATTAGTGTAG 3806
ATTAGTGTAG

GTCCTGTAT TTGTGGTACE ARGTACTATT ATTAGTGTAC

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT

GTTACGGAAT
GTTACGGAAT

3000

RTTTG&CCT;
ATTTGACCTT
ATTTGACCTT
ATTTGACCTT
ATTTGACCTT
ATTTGACCTT
ATTTGACCTT
ATTTGACCTT
ATTTGACCTT

ATTTGACCTT
ATTTGACCTT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT

TGTTTCTTGT
TGTTTCTTGT

4,000
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GTCTTGTTGC 2804

GTCTTGTTGC 2804
GTCTTGTTGC 2804
GTCTTGTTGC 2804
GTCTTGTTGC 2804
GTCTTGTTGC 3991
GTCTTGTTGC 3991
GTCTTGTTGC 3991
GTCTTGTTGC 2988

GTCTTGTTGC
GTCTTGTTGC

3986

-
ARGTAGGTAT TEGTTATTGC ARCGTATATG CCCTATGTTT GTTAGGGAAT ATTTGACETT TGTTTCTTGT GTCTTGTTGC



Morax_Shsi
NDB112_Shsi
Robust_Sbst
Tradition_Sbs1
Pinnacle_Sbs1
Bowman_5Sbs1
ND_Genesis_Shs1
TR3ID6_Sba1
Steptoe_Sbs 1

Harrington_Sbs 1
Consensus

Conseration
2000

Sequence logo
fr™

Moris_Sbs1
NDB112_Sbs1
Robust_Sbst
Tradition_Shs1
Pinnacle_Sbs1
Bowman_Sbs1
ND_Genesis_Sbs1
TR30E_Sbs1
Sleplos_Shs1

Hamington_Shs 1
Consensus

Consenallon
Lbik

Sequence logo
aan

TTTTCATTCA

TTTTCATTCA
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TTTTCATTCA
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TTTTCATTCA

TTTTCATTCA
TTTTCATTCA
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TGTCATTCCG
TGTCATTCCG
TGTCATTCCG
TGTCATTCCG
TGTCATTCCG
TGTCATTCCG
TGTCATTCCG
TGTCATTCCG
TGTCATTCCG

TGTCATTCCG
TGTCATTCCG

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT

CGATTGCTCT
CGATTGCTCT

TTTTCATTCA TGTCATICCO CCATTGCTCT

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG

TTCAAATAAG
TTCAAATAAG
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TTGTGCEGGA

TTGTGCEGGA

TTGTGCEGGA

TTGTGCEGGA

TTGTGCEGGA

TTGTGCTGGA

TTGTGCTGGA

TTGTGCTGGA

TTGTGCTGGA

TTGTGCTGGA
TTGTGCNGGA

ATGARAAGGG

ATGARAAGGG

ATGARAAGGG

ATGARAAGGG

ATGARAAGGG

ATGAAAAGGG

ATGAAAAGGG

ATGAAAAGGG

ATGAAAAGGG

ATGAAAAGGG
ATGAAAAGGG
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GCAATTATTT
GCAATTATTT
GCAATTATTT
GCAATTATTT
GCAATTATTT
GCAATTATTT
GCAATTATTT
GCAATTATTT
GCAATTATTT

GCAATTATTT
GCAATTATTT

TGARATTTTG

TGARATTTTG

TGARATTTTG

TGARATTTTG

TGARATTTTG

TGARATTTTG

TGARATTTTG

TGARATTTTG

TGARATTTTG

TGARATTTTG
TGAAATTTTG
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ACCTTAGTTT
ACCTTAGTTT
ACCTTAGTTT
ACCTTAGTTT
ACCTTAGTTT
ACCTTAGTTT
ACCTTAGTTT
ACCTTAGTTT
ACCTTAGTTT

ACCTTAGTTT
ACCTTAGTTT

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA

TGACTTTTGA
TGACTTTTGA
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AATTTTGAAR 2884
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AATTTTGAAA 2884
AATTTTGAAA 2884
AATTTTGAAA 4071
AATTTTGAAA 4071
AATTTTGAAA 4071
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AATTTTGAAA 4066
AATTTTGAAA

CCARTTATTT TCARATTTTG ACGTTAGTTT TCACTTTTGA AATTTTCAAA
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CAATTACTAC

CAATTACTAC

CAATTACTAC

CAATTACTAC

CAATTACTAC

CAATTACTAC

CAATTACTAC

CAATTACTAC

CAATTACTAC

CAATTACTAC
CAATTACTAC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGC

AAAAGGAAGT
AAAAGGAAGC
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AARATGTCAGG

AARATGTCAGG

AARATGTCAGG

AARATBTCAGG

AARATBTCAGG

ARATATCAGG

ARATATCAGG

ARATATCAGG

ARATATCAGG

ARATATCAGG
AAATNTCAGG

TACTCCCATG

TACTCCCATG

TACTCCCATG

TACTCCCATG

TACTCCCATG

TACTCCCATG

TACTCCCATG

TACTCCCATG

TACTCCCATG

TACTCCCATG
TACTCCCATG
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CATTTTTAAA 25964

CATTTTTAAA 2064

CATTTTTAAA 2564

CATTTTTAAA 2964

CATTTTTAAA 2964

CATTTTTAAA 4151

CATTTTTAAA 4151

CATTTTTAAA 4151

CATTTTTAAA 4148

CATTTTTAAA 4146
CATTTTTAAA

I S
. TTCRAATARG TTGTGCSGCA ATGRARRGGG CAATTACTAC RARACGAAGE AATATCAGG TACTCCCATG CATTTTTAMA
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GAATGAGAAC

GAATGAGAAC

GAATGAGAAC

GAATGAGAAC

GAATGAGAAC

GAATGEGAAC

GAATGGGAAC

GAATGEGAAC

GAATGEAAAC

GAATGAGAAC
GAATGAGAAC

4.}!-0

AGAGGGGAGA
AGAGGGGAGA
AGAGGGGAGA
AGAGGGGAGA
AGAGGGGAGA
AGAGGGGAGA
AGAGGGGAGA
AGAGGGGAGA
AGAGGGGAGA

GGAGGGGAGA
AGAGGGGAGA

CTCCCTCGTC

CTCCCTCGTC

CTCCCTCGTC

CTCCCTCGTC

CTCCCTCGTC

CTCCCTAGTC

CTCCCTHGTC

CTCCCTAGTC

CTCCCTAGTC

CTCCCTCGTC
CTCCCTCGTE
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TCGTCTTATT
TCGTCTTATT
TCGTCTTATT
TCGTCTTATT
TCGTCTTATT
TCGTCTTATT
TCGTCTTATT
TCGTCTTATT
TCGTCTTATT

TCGTCTTATT
TCGTCTTATT

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG

CTTATAGGAG
CTTATAGGAG
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ATGAGAAGAT
ATGAGAAGAT
ATGAGAAGAT
ATGAGAAGAT
ATGAGAAGAT
ATGAGAAGAT
ATGAGAAGAT
ATGAGAAGAT
ATGAGAAGAT

ATGAGAAGAT
ATGAGAAGAT

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG

TTGAACCGGG
TTGAACCGGG

GARTCRGAAC AGRGCGGACR CTCCCTECTC TCTCTIATT CTIATAGGAG ATGRCARGAT TTGRAGCGGG

ACAACCTTTG
ACAACCTTTG
ACAACCTTTG
ACAACCTTTG
ACAACCTTTG
ACAACCTTTG
ACAACCTTTG
ACAACCTTTG
ACAACCTTTG

ACAACCTTTG
ACAACCTTTG

ACRACCTTTG

TGTTGT 3060
TGTTGT 3060
TGTTGT 3060
TGTTGT 3060
TGTTGT 3060
TGTTGT 4247
TGTTGT 4247
TGTTGT 4247
TGTTGT 4244

TGTTGT
TGTTGT

6176

4242

d, 2I!II}
GCCGGCGACA

GCCGGCGACA
GCCGGCGACA
GCCGGCGACA
GCCGGCGACA
GCCGGCGACA
GCCGGCGACA
GCCGGCGACA
GCCGGCGACA

GCCGGCGACA
GCCGGCGACA

SCCGECGACA

3044

3044

3044

3044

3044

421

4231

423

4228

4226
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ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
Mw A R P G C P D K ¢ G N T ] I P F P F G I G K G € F

|

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
m A R P 6 €C P D K C€C 66 N T s | P F P F 6 | 6 K 6 C F

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
Mw A R P G C P D K ¢ G N T ] I P F P F G I G K G € F

|

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
m A R P 6 €C P D K C€C 66 N T s | P F P F 6 | 6 K 6 C F

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
Mw A R P G C P D K C G N T ] I P F P F G I G K G C F

|

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
m A R P 6 €C P D K C€C 66 N T s | P F P F 6 | 6 K 6 C F

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
M A R P G C P D K C G N T ] I P F P F G I G K G C F

|

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
m A R P 6 €C P D K €C 66 N T s | P F P F 6 | 6 K 6 C F

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
M A R P G C P D K C G N T ] I P F P F G I G K G C F

|

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACATCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA 80
m A R P 6 € P D K C G N I s | P F P F 6 1 6 K 6 € F

ATGGCACGGC CTGGCTGCCC AGATAAGTGT GGCAACACCA GCATCCCGTT CCCGTTTGGC ATCGGAAAAG GCTGCTTCCA

ATGECACGGO CTOGETECCC AGATAAGTCT GGCAACACCA GCATCCCGTT CCCGTTTOGC ATCCCAAARG GCTGCTTCCA

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGCGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N VvV T cC N G T G A Y L G 8 N G L R v L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGCGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N V T € N 6 T 66 A Y L 6 8 N 6 L R V L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGCGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N VvV T ¢C N G T G A Y L G 8§ N G L R v L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGCGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N VT C N G T G A Y L G 8§ N G L R v L D I A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGCGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N VvV T cC N G T G A Y L G 8 N G L R v L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGGECATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N V T € N 66 T 66 P Y L 6 8 N G L R V L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGGECATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N VvV T ¢C N G T G P Y L G 8§ N G L R v L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGHECATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N VvV T c N G T G P Y L G 8 N G L R v L D I A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGBGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N VvV T cC N G T G A Y L G 8 N G L R v L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGCGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA 160
E F N V T € N 6 T 6 A Y L 6 8 N 6 L R V L D | A L

AGAACCCTTT AATGTCACAT GCAATGGGAC CGGCGCATAT CTGGGCTCAA ACGGACTTAG GGTACTGGAC ATCGCTCTTA

o2, AGRACCCTTT ANTGTCACAT GOARTGGEAC CEGe<CATAT CTGGECTCAR ACGGACTTAG GETACTGCAC ATCGCTCTTA
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CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT
L G E v R V Q N P H I AT R € N F 8 N G 8 N S8 T 8 G

CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT
L 6 E VvV R ¥V Q@ N P H I A T R €C N F 8 N G 85 N 8 T s 6

|

CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT
L G E v R V a N P H I AT R C N F 8§ N G 85 N 8 T 8§ G

CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT
L 6 E VvV R ¥V Q@ N P H I A T R € N F 8 N 6 8 N 8 T s 6

|

CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT
L G E v R V Q N P H I AT R € N F 8 N G 8 N S8 T 8 G

CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT
L 6 E VvV R ¥V Q@ N P H I A T R €C N F 8 N G 85 N 8 T s 6

|

CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT
L G E v R V a N P H I AT R C N F 8§ N G 85 N 8 T 8§ G
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L 6 E VvV R ¥V Q@ N P H I A T R € N F 8 N 6 8 N 8 T s 6
CCTTGGGTGA GGTTCGTGTT CAGAATCCAC ATATAGCAAC ACGATGCAAC TTCAGCAATG GCAGCAATAG CACCAGTGGT

CCTTGECTCA GETTCETGTT CAGRATCCAC ATATACCAAC ACCATCCAAC TTCAGCAATG GCAGCAATAG CACCAGTCCT

a2

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT
F D Vv L T L D P F H T VvV 8 N T K N K L T s | G ¢ 6 6 L

=8

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT
F DV L T L D P F H T ¥V 8 N T K N K L T 8 | 6 € 6 6 L

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT
F D V L T L D P F H T VvV 8§ N T K N K L T s | G cC G G

-

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT
F DV L T L D P F H T V¥V 8 N T KN K L T 8 | 6 € 6 6 L

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT
F D V L T L D P F H T V 8§ N T K N K L T § | G cC G G

-

TTCGACGTCT TAACCCTTGA TCCTTTACAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGECT
F DV L T L D P L H T ¥V 858 N T KN K L T 8 | 6 € 6 6 L

TTCGACGTCT TAACCCTTGA TCCTTTACAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGGCT
F D Vv L T L D P L H T VvV 8 N T K N K L T s | G ¢ 6 6 L

TTCGACGTCT TAACCCTTGA TCCTTTACAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGGCT
F D Vv L T L D P L H T VvV S8 N T K N K L T 5 | G c 6 G L

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT
F D V L T L D P F H T VvV 8§ N T K N K L T s | G ¢ 6 G L

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT
F DV L T L D P F H T V¥V 8 N T KN K L T 8 | 6 € 6 6 L

TTCGACGTCT TAACCCTTGA TCCTTTTCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCAATCGGCT GTGGTGGACT

TTCCACGTCT TRACCCTTGA TCCTTTaCAT ACGGTTTCCA ACACCAAGAA CAAGTTGACA TCARTCGGCT GTGETGRACT
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T N D F D E 8 R E V 6 R 6 6 H 6 T V Y K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 700
T N D F b E S R E V G R G G H G T v ¥ K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 700
T N D F D E 8 R E V 6 R 6 6 H 6 T V Y K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 700
T N D F b E 8§ R E V G R G G H G T v Y K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 1120
T N D F D E 8§ R E V 6 R 6 6 H 6 T V Y K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 1120
T N D F b E 8§ R E V G R G G H G T v Y K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 1120
T N D F D E 8§ R E V 6 R 6 6 H 6 T V Y K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 1120
T N D F b E S R E V G R G G H G T v ¥ K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG 1120
T N D F D E 8§ R E V 6 R 6 6 H 6 T V Y K

CGAATGATTT TGATGAGAGC AGAGAAGTGG GCAGGGGTGG TCATGGCACT GTCTACAAGG

CRRCATCTA AAGAAGGCCA CORATGATIT TGATGAGAGC AGGRAGTGG GCAGGGGTGO TCATGECACT GTCTACAAGG




Morex_Sbs1! GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG T80
Translation+1 GV L K D N R v 1 A vV K R 8§ K 1 M N V A E T D E F v a

NDE112_Sbs1t GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 780
Translaion+t G V. L K D N R V I A ¥V K R 8 K I m N V A E T D E F V aQ

Robust_Sbs1 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 780
Translation+1 G V L K D N R vV I A vV K R 8 K 1 m N V A E T D E F v a

Tradition_Sbs1 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 780
Translation+1 6V L K DN R V I A V K R S K I m N Vv A E T D E F v a

Pinnacle_Sbs1 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 780
Translation+t G V L K D N R \ I A vV K R 8§ K I M N VvV A E T D E F v a

Bowman_Sbs1 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 1200
Translatien+t 6V L K D N R V | A ¥V K R 8 K I m N V A E T D E F V Q

ND Genesis_Sbs1 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 1200
Translation+t GV L K D N R v I A YV K R § K I M N V A E T D E F v a

TR306_Sbs1 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 1200
Translatien+1 6V L K D N R V I A V¥ K R 8§ K I m N V A E T D E F V Q

Steploe_Sbs1 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 1200
Translation+t GV L K D N R v I A vV K R § K I M N V A E T D E F v a

Harrington_Wak3 GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG 1200
Translation+t 6V L K D N R V I A ¥ K R 8 K I m N VvV A E T D E F V Q

Consensus GCGTTCTTAA GGATAACAGG GTAATAGCTG TCAAACGCTC CAAGATCATG AATGTAGCCG AAACTGATGA ATTTGTGCAG

Conservation

seawnceege (TTCTTAR GEATAACAGG GTANTAGETG TCARACCCTC CARGATCATG ANTGTAGCCG ARACTGATCA ATTTGTGCA

Morex_Sbs1 GAGATTATCA TCCTTTCACA GATCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAG-LGTGG AAGTCCCCAT 858
Translation+1 E | | | L § a I N H R N V vV R L L G C C L G G § P H

NDB112_Sbs1 GAGATTATCA TCCTTTCACA GATCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGH-GTGG AAGTCCCCAT 858
Translaon+1 E I I I L 8 @ | N H R N V ¥V R L L 6 €C ¢ L G 6 s P H

Robust_Sbs1 GAGATTATCA TCCTTTCACA GATCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGLLGTGG AAGTCCCCAT 858
Translation +1 E I | I L 8§ a I N H R N V v R L L G C ¢C L G G § P H

Tradition_Sbs1 GAGATTATCA TCCTTTCACA GATCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAG-|.GTGG AAGTCCCCAT 858
Translation+1 E | | I L § a I N H R N V v R L L G C C L G G § P H

Pinnacle_Sbs1 GAGATTATCA TCCTTTCACA GATCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAG--GTGG AAGTCCCCAT 858
Translation +1 E I | I L § a I N H R N V v R L L G € C L G G 5 P H

Bowman_Sbs1 GAGATTATCA TCCTTTCACA GAECAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGAGGTGG AAGTCCCCAT 1280
Translaon+1 E 1 I I L & @ T N H R N V V¥V R L L 66 ¢ ¢ L E V E V P I

ND Genesis_5bs1 GAGATTATCA TCCTTTCACA GACCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGAGGTGG AAGTCCCCAT 1280
Translation+1 E | | | L § a T N H R N V vV R L L G C C L E V E V P 1

TR306_Sbs1 GAGATTATCA TCCTTTCACA GAECAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGAGGTGG AAGTCCCCAT 1280
Translaon+1 E 1 I I L 8 @ T N H R N V ¥ R L L 66 € ¢ L E Vv E V P I

Steptoe_Sbs1 GAGATTATCA TCCTTTCACA GACCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGAGGTGG AAGTCCCCAT 1280
Translation +1 E I | I L 8§ a T N H R N V v R L L G C ¢C L E V E V P I

Harrington_Wak3 GAGATTATCA TCCTTTCACA GAECAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGAGGTGG AAGTCCCCAT 1280
Translation+1 E | | I L § a T N H R N V v R L L G C C L E V E Vv P 1

Consensus GAGATTATCA TCCTTTCACA GANCAACCAC CGGAATGTGG TCAGGCTTCT AGGGTGCTGC TTAGAGGTGG AAGTCCCCAT

Conservation

seauceicse (AGATTATCA TCGTTTCAGA GASCAACCAC COARTGTGC TCAGOCTICT AGGGTGCTGC TTAGAGGTEG ARGTCCCCAT



Morex_Sbs1
Translation +1

NDB112_Sbs1
Translation +1

Robust_Sbs1
Translation +1

Tradition_Sbs1
Translation +1

Pinnacle_Sbs1
Translation +1

Bowman_Sbs 1
Translation +1

ND Genesis_Sbs1
Translation +1

TR306_Sbs1
Translation +1

Steptoe_Sbs1
Translation +1

Harrington_Wak3
Translation +1

Consensus

Conservation
2.0bi

Sequence logo
0.0blln

Morex_Sbs1
Trans|ation +1

NDB112_Sbs1
Translation +1

Robust_Sbs1
Translation +1

Tradition_Sbs1
Translation +1

Pinnacle_Sbs
Translation +1

Bowman_Sbs1
Translation +1

ND Genesis_Sbs1
Translation +1

TR306_Sbs1
Translation +1

Steptoe_Sbs1
Translation +1

Harrington_Wak3
Translation +1

Consensus
Consenation

200l

Sequence logo
.0kl

1,300 - 1320 - R T vam

STKCIRAK > i i i
ACTGGTCTAT GANNENEENE EEEEEEEEEN EESESEEEEE EESEEEEEEE SNSEESEEEE EESEESEEEE EEEEEEEEEE 7o
T G L *

ACTGGTCTAT !Allllllll EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEREER s7o
T 6 L

|

ACTGGTCTAT GANEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE 70
T G L ¢

l

ACTGGTCTAT GAEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEER 70
T 6 L

|

ACTGGTCTAT GAEREEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE e70
T G L *

ACTGGTCTAT GANTWCATCE CGAACGGCAC WCMTITTCAG MTCATCCATC GUAACCANGE GAGTCCACCE CECMEGEMGE 1360
L vy E F I P N G T L F @ F | H R N H G s P P P 5 L

ACTGGTCTAT GAATTEATCC CGAACGGCAC TETTTMTCAG TTCATCCATE GTAACCATGE GAGTCOCACCC CCCMCGETGEE 1360
L vy EF I P NGT L Fa F I H R NMHG s P P P s L

ACTGGTCTAT GAATTECATCE CGAACGGCAC MCMITNTCAG TWCAMCCANC GMAACCATGG GAGNCCACCC cCEmCEGETGE 1360
L VY EF I P NGT L F Q@ F I H R NMHG s P P P 5 L

ACTGGTCTAT GAATTCATCC CGAACGGCAC TCTTTATCAG TTCATCCATC GTAACCATGE GAGTCCACCC CCCMCGETGE 1360
L vy EF I P NGT L Fa F I H R NMHG s P P P s L

ACTGGTCTAT GAATTEATCE CGAACGGCAC MCMATITCAG TWCAMCCANE GMAACCATGG GAGNECACCE CCEMCGETGE 1360
L VY EF I P NGT L F Q@ F I H R NHG s P P P s L

ACTGGTCTAT GAATTCATCC CGAACGGCAC TCTTTTTCAG TTCATCCATC GTAACCATGG GAGTCCACCC CCCTCGCTGG

ACTGGTCTAT GA#TTCATCC CGAACGGCAC TCTTTTTCAG TTCATCCATC GTAACCATGG GAGTCCACCC CCCTCGCTGG

1,380 1,400 1,420 1,440

EEEEEEEEEE llllllllli EEEEEEEEEE llllllllli EEEEEEEEEE llllllllli EEEEEEEEEE llllllllli&?o
EEEEEEEEEE EEEEEEEEER EEEEEEEEER EEEEEEEEER EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE s70
EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE sTo
EEEEEEEEEE EEEEEEEEER EEEEEEEEER EEEEEEEEER EEEEEEEEEE EEEEEEEEES EEEEEEEEEE EREEEEEEEER s7o

EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE e7o

ACACCCEGEN CAGEGTCGEN CAAGAATCTG CTGAAGCACT CGCATATTTE CACCTMGTCCA TGAACCGCEC CATAGTGEAL 1440
o T R L R V A Q@ E S A E A L A Y L H L S W N R P | V H

ACAcccE6ET CAGGGTCOGET CAAGAATCTGE CHGAAGCACT CGCATATITE CACCTGTECA WEAACCGECC CATAGTGCAC 1440
D T R L RV A Q@ E S8 A E A L A Y L H L S M NRP 1 V H

ACACCCGEGET CAGEGTCGET CAAGAATCTG CMGAAGCACT CEGCATATITE CACCTGTECA MGAACCEECC CATAGTGCAC 1440
o T R L R V A Q@ E 8§ A E A L A Y L H L 8 ™M N R P |1 V H

ACACCCGGET CAGEGTCGET CAAGAATCTE CHGAAGCACT CEGCATATITE CACCTGTECA MEAACCGECC CATAGTGCAC 1440
0D T R L R V A Q@ E S A E A L A Y L H L S ™M NRP 1 V H

ACACCCGGEN CAGEGTCGEN CAAGAATCNG CTGAAGCACT CGCATAMTTG CACCMGTCCA TGAACCGCEC CATAGTGEAL 1440
Db T R L RV A Q@ E S A EAL A Y L H L S M NZRUP I V H

ACACCCGGCT CAGGGTCGCT CAAGAATCTG CTGAAGCACT CGCATATTTG CACCTGTCCA TGAACCGCCC CATAGTGCAC

. ACACCCGGCT CAGGGTCGCT CAAGAATCTG CTGAAGCACT CGCATATTTG CACCTGTCCA TGAACCGCCC CATAGTGCAC



1,460 1,480 1,500 1,620

i i | |
Morex_Sbs1 EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE 7o

Translation +1

nDe112_sbs1 HENEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEERER s7o

Translation +1

Robusi_Sbs1 EEEEEEEEEE EEEEREEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE 70

Translation +1

Tradiion_sbs1 HEEEEEEEEE EEEEREEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEER s7o

Translation +1

Pinnacle_Sbs1 EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE SEEEEEEEEE EEEEEEEEEE SEEEEEEEEE EEEEEEEEEE s7o

Translation +1

Bowman_Sbs1 GEAGATGTCA AGTCCATGAA CATWENCHTGE GATGAAAACT ACATGGTGAN GGNGACTGAC TITGGGECAT CAAGGACAET 1520

Translation+1 G D V K § M N I L L D E N Y M V K V T D F G A S R T L
S —|
ND Genesis_Sbs 1 llllllllll AehccaATGaAR © M6 GATGAAAACT ACANGGTGAA GGNGACTGAC TNTGGGGCAT CAAGGACACT

Translation+1 G D K 8§ M N D E N Y M Vv K v T D F G A § R

TR306_Sbs1 GEAGANGTCA AGTCCATGAA CATWCTCTTG GANGARAACT ACATGGTGAA GGTGACTGAC TTTGGGGCOAT CAAGGACACT 1520
Translaion+1 6 D V¥ K 8 M N | L L D E N ¥ ™M ¥ K V¥ T D F G A S§ R T L

Steptoe_Sbs1 GGAGATGTCA AGTCCANGAA CATTCTCTIG GATGAMAACT ACATGETGAA GGTGACTEAC WMTMGGEGCAN CAMGGACACT 1520
Translaon+ 6 D Vv K & M N I L L D E N ¥ M V K V¥V T D F 6 A S R T L

Harrington_Wak3 GEAGATGTCA llllllllll llllllllll llllllllll llllllllll GETGACTEAC llllllllll llllllllll 1520
Translation+1 6 D V M v T D

Consensus GGAGATGTCA AGTCCATGAA CATTCTCTTG GATGAAAACT ACATGGTGAA GGTGACTGAC TTTGGGGCAT CAAGGACACT

Consenvation

2.00im

Sequenceloge. GGAGATGTCA AGTCCATGAA CATTCTCTTG GATGAAAACT ACATGGTGAA GGTGACTGAC TTTGGGGCAT CAAGGACACT

1,540 1,560 1,580 1.6

| | |
Morex_Sbe! HEEEEEEEEE EEEEEEEEES EEEEEEE-EE SEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE s7O

Translation +1

-3

NDE112_sbs! HENEEEEEEE ENEEEEEEEE EEEEEEE-EN EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEER s7o

Translation +1

Robust_Sbs1 HEEEEEEEEE EEEEEEEEEE EEEEEEE-EE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE 7o

Translation +1

Tradition_Sbs1 HENEEEEEEE EEEEEEEEEE EEEEEEE-EE EESEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEER s7o

Translation +1

Pinnacle_Sbs1 EEEEEEEEEE EEEEEEEEEE EEEEEEE-EE EEEEEEEEEE EEEEEEEEEE ESEEEEEEEEE EEEEEEEEEE EEEEEEEEEE sTo

Translation +1

Bowman_Sbs1 ECCCAAGAAT GAGGTWMCAGT TCATGACATT GGTGCAGGEG ACCCMGGGNT ACCTGGAMCE CGAGTACCTG CAGGAGCGGE 1600
Translaton+i P K N E ¥ @ F W T L Vv @ 6 T L 6 Y L D P E Y L Q E R

ND Genesis_Sbs1 CECCANGAAT GAGETTCAGT TCATGACATT GGTGCAGEGE ACCCTEGETT ACCTGEANCE CEAGTACETE CAGGAGEGGE 1600
Translaton+t P K N E V @ F M T L V¥ @ 6 T L 6 Y L D P E Y L Q@ E R

TR306_Sbs1 EECCANGAAT GAGGTTCAGY WCATGACATY GGMGCAGGGE ACCCMGGGTT ACCTEGATCC CEGAGNACCTGE CAGGAGEGEE 1600
Translation +1 P K N E V Q F m T L v a G T L G Y L D P E Y L Q E R

Steptoe_Sbs1 ECCCAAGAAT GAGGTTCAGT TCATGACATT GGTGCAGGGE ACCCTEGETT ACCTGGATCE CEAGTACCTGE CAGEAGCEGLE 1600
Translaton+t P K N E ¥ Q@ F M T L ¥ @ 6 T L 6 Y L D P E Y L a E R

Harrington_Wak3 [ECCCAAGAAT GAGGTTCAGT TCATGACTTN GGMGCAGGEE ACCCMGGENT ACCTGGATCE CGAGTACCTG CAGGAGCGEE 1600
Translaten+ P K N E ¥V @ F W T L Vv @ 6 T L 6 Y L D P E Y L Q E R

Consensus CCCCAAGAAT GAGGTTCAGT TCATGAC-TT GGTGCAGGGG ACCCTGGGTT ACCTGGATCC CGAGTACCTG CAGGAGCGGC

Consenation
2.0bis

Seauence 1090, CCCCAAGAAT GAGGTTCAGT TCATGACATT GGTGCAGGGG ACCCTGGGTT ACCTGGATCC CGAGTACCTG CAGGAGCGGC



Morex_Sbs1
Translation +1

NDB112_Sbs1
Translation +1

Robust_Sbs1
Translation +1

Tradition_Sbs1
Translation +1

Pinnacle_Sbs1
Translation +1

Bowman_Sbs1
Translation +1

ND Genesis_Sbs1
Translation +1

TR306_Sbs1
Translation +1

Steptoe_Sbs1
Translation +1

Harrington_Wak3
Translation +1

Consensus
Conservation

2,000t

Sequence logo
00t

Morex_Sbs1
Translation +1

NDBE112_Sbs1
Translation +1

Robust_Sbs1
Translation +1

Tradition_Sbs 1
Translation +1

Pinnacle_Sbs1
Translation +1

Bowman_Sbs1
Translation +1

ND Genesis_Sbs1
Translation +1

TR306_Sbs1
Translation +1

Steptoe_Sbs1
Translation +1

1,620 1,640 1,660 1,880

EEEEEEEEEE Illlllllli EEEEEEEEEE l-llllllli EEEEEEEEEE llllllllli EEEEEEEEEE llllllll-iSTO
EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE E-EEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEE-H s7o
EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE E-EEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEE-E 70
EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE E-EEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEE-R s7o

EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE E-EEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEE-E 70

AGETEACGGA AAAGAGCGAC GTCMACAGET THGETETWGY GETETTGGAG TIGATAACGE GGAAGACGGE CAMAMATCAM 1680
a L T E K s D VvV ¥ S8 F 6 V V L L E L I T 66 K T A I Y H

AGCTCACGEA ANAGAGCGAC GTETACAGET MTGETETTET GOTCTTEGAG TTGATAACGE GEAAGACGGE CATATATCAT 1680
@ L T E K s D V¥ Y 8§ F G V V L L E L I T 6 K T A 1 Y H

L}
a L T E K s D VvV Y S8 F 6 V V L L E L I T 66 K T A I Y H

1680

AGCTMCACGEA ANAGAGCGAC GTETACAGET MCGETETTET GOTCTTGGAG TTGATAACGE GEAAGACGGE CATATATENT 1680
@ L T E K s D V¥V Y 8§ F G V V L L E L I T 6 K T A 1 Y L

AGETEACGGA AAAGAGCGAC GTCMACAGET THGETETWGY GETETTGGAG TIGATAACGE GGAAGACGGE CAMAMATCAM 1680
a L T E K s D VvV Y S8 F 6 V V L L E L I T 66 K T A I Y H

AGCTCACGGA AAAGAGCGAC GTCTACAGCT T-GGTGTTGT GCTCTTGGAG TTGATAACGG GGAAGACGGC CATATATC-T

AGCTCACGGA AAAGAGCGAC GTCTACAGCT TvGGTGTTGT GCTCTTGGAG TTGATAACGG GGAAGACGGC CATATATCAT

1,700 1,720 1,740 1,760

EEEEEEEEEE llllllllli EEEEEEEEEE llllllllli EEEEEREEEE llllllllli EEEEEEEEEE llllllllliSTO
EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEER EEEEEEEEEE EEEEEEEEEE EEEEEEREER s7o
EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE s7o
EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEER EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE s7o

EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE sTO

GAMGGECOCA AGGANGGCAA GAGCCTCECE TOGTECMTEC MGCMCGCEAT GAAGGAGGAC AGTCTTWCATG GCATCCWGGA 1760
D 6 P K E G K 8 L A s 8 F L L A W K E D 8 L H 6 1 L D

GATGGECCCA AGGAAGGCAA GAGCCTCECE TEGTECTTEE MEGCTCGCEAT GAAGGAGGAC AGTCTMCATG GCATCCTGGA 1760
D G P K E G K S L A s 8 F L L A M K E D 8§ L H 6 I L D

GAMGGECCCA AGGANGGCAA GAGCCMCGCGE TEGTECMTEC MGCMCGCEAT GAAGGAGGAC AGTCTMEANG GCATCEWGGA 1760
D 6 P K E G K § L A s s F L L A MW K ED § L H G I L D

GATGGECCCA AGGAAGGOAM GAGCETCGCE WEETECTTCE WEETCGCEAT GAAGGAGGAC AGTETTCAMG GCATCETNGEA 1760
D G P K E G K 8 L A s 8 F L L A M K E D 8 L H 6 1 L D

Harrington_Wak3 GATGECCCCA AGGAAGGCAA GAGCCMCGECE TCGNECTTCE MEGCMCGCEAT GAAGGAGGAC AGTCTTWCATG GCATCCWGGA 1760

Translation +1
c

D 6 P K E G K § L A s 8 F L L A ® K E D § L H G | L D
GATGGCCCCA AGGAAGGCAA GAGCCTCGCG TCGTCCTTCC TGCTCGCGAT GAAGGAGGAC AGTCTTCATG GCATCCTGGA

Consenation

2.0bits

Seauence 099, GATGGCCCCA AGGAAGGCAA GAGCCTCGCG TCGTCCTTCC TGCTCGCGAT GAAGGAGGAC AGTCTTCATG GCATCCTGGA



1,780 1,800 1,820

I
Morex_Sbs1 EEEEEEEEEE EEEEEEEEEE EE-EEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE

Translation +1

NDB112_Sbs1 EEEEEEEEEE SEEEEEEEES EE-EEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE
Translation +1

Robust_Sbs1 EEEEEEEEEE EEEEEEEEES EE-SEEEEEE SEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE

Translation +1

Tradition_Sbs1 EEEEEEEEEE EEEEEEEEEE EE-EEEEEEE EEEEEEEEEE EEEEEEEEEE CEEEEEEEEE EEEEEEEEEE
Translation +1

Pinnacle_Sbs1
Translation +1

Bowman_sbs1 CECGAGCATA CTAAGETCCGE GGGTGGAGAC GCTGCTGAGA GAAGTEGCCG AGCTTGMGAG AATGTGCATE
Translaton+ A 8§ | L 8 8 6 V E T L L R E V A E L V R M € L

1,840

EEEEEEEEER 70

EEEEERERER 70

EEEEEEEEER 870

EEEEERERER 70

AGCACAAGEE 1840
s T R

ND Genesis_sbs1 CGCGAGCATA CTAAGCTCCG GGGTGGAGAC GCTGOTGAGA GANGTCGCCG AGCATGTGAG AATGTGCNTE
Translaton+t A 8 1 L 8§ 8 66 Vv E T L L R E V A E L V R M C L

AGCACARGGE 1840
5 T R

TR306_Sbs1 CECGAGCATA CTAAGCTCEE GEGTGEAGAL GCMGCTGAGA GAAGTCGCCE AGCAMGTGAG AATGTGCNTG
Translaton+ A 8 1 L 8 8 6 Vv E T L L R E V A E L V R M € L

AGCACAAGEE 1840
s T R

Steploe_Sbs1 EGCGAGCATA CTAAGCTCCGE GEATGGAGAC GCMGCTGAGA GAAGTCGCCG AGCTTGTGAG ARTGNGCTTGE
Translaton+1 A & 1 L 8§ 8§ 66 mM E T L L R E V A E L V R M C L

AGCACAAGGE 1840
5 T R

Harrington_Wak3 CGEGAGCATA CTAAGEMCEGE GGATGGAGAC GCMGCTGAGA GAAGTCGCCE AGCMMGTGAG AATGMGCNMG
Translaton+t A 8 I L s s 6 MM E T L L R E V A E L V R M € 1L
Consensus CGCGAGCATA CTAAGCTCCG GG-TGGAGAC GCTGCTGAGA GAAGTCGCCG AGCTTGTGAG AATGTGCTTG

Consenvation
2.00itn

Sequence 1998, CGCGAGCATA CTAAGCTCCG GGaTGGAGAC GCTGCTGAGA GAAGTCGCCG AGCTTGTGAG AATGTGCTTG

1,860 1,880 1,800

| | |
Morex_Sbs1 EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE

Translation +1

NDB112_sbst HEEEEENEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEEE EEEEEEEEER EEEEEEEEER

Translation +1

Robust_Sbs1 EEEEEEEEEE EEEEEEEEEE SEEEEEEEEE EEEEEEEEEE EEEEEEEEEE SEEEEEEEER EEEEEEEEEE

Translation +1
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EGAAGCACET GGAGGGAGAR
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TR306_Sbs1 CeGACARNGET CEANGCACET GGAGGGAGAR
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CGAAGCACCT GGAGGGAGAR
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Harrington_Wak3 GECMTCOANG ACCCAGGTGE CCGACAMGEM GAA CG CGAAGCACCT GGAGGGAGAA
Translaon+1 6 E E R P § M T @ V A D K L K V L R 8 T W R E K
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Morex_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCEAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGECTTC 80

60 an

NDB112_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCEAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGECTTC &0
Robust_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCCAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGECTTC 80
Traition_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCEAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGECTTC 80
Pinnacle_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCEAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGECTTC &0
Bowman_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCGAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGICTTC 80
ND Genesis_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCEBAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGICTTC &0
TR306_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCGAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGICTTC 80
Steptoe_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCGAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGICTTC 80

Harrington_Sbs2 CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCGAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGICTTC 80
Consensus CAAGCCACGC AACTACAGTT TGATTAGTAC TCCGTTTCAC ACCNAGATGA TCCAGGAGAA TTGAGTGCAA GTTTGNCTTC

CAGCGAGEC ARCTAGACTT TCATIAGTAG TOCGTTICAC ACGeAGATCR TCCAGCACAR TTCAGTCGA CTITGSCTIG

140 160
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Morex_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTECAAL FEEEEE CAGC TAGATGGTCG 153
NDB112_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTECAAE R E CAGC TAGATGGTCG 153
Robust Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTECAAL [l CAGC TAGATGGTCG 153
Traition_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTECAAL -l CAGC TAGATGGTCG 153
Pinnacle_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTECAAN FEEEEE CAGC TAGATGGTCG 153

Bowman_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTGBCAAG ITGCAACAAC TAGATGGTCG 160
ND Genesis_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTGCAAG TTGCAACAAC TAGATGGTCG 160
TR306_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTEBCAAG MTGCAACAAC TAGATGGTCG 160
Steptoe_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACAGAATTAA CTGTTGCAAG THGCAACAAC TAGATGGTCG 160

Harrington_Sbs2 CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACAGAATTAA CTGTTGCAAG TTGCAACAAC TAGATGGTCG 160
Consensus CCTTGTGTGT ATATATGGCT CGTATGTAAG TACACACACA ACACAATTAA CTGTTNCAAG TTGCAACANC TAGATGGTCG

Consenation

I B e
seavrca g (CTTGTGTCT ATATATGOCT CCTATGTAAG TACACACACA ACRGAATTAR CTCTTeCAAs rrocanCel TAGATGETCE
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Morex_Sbs2 CATAATACAC GETTGTGAAA AAATAAGGGG GCTACACAAT ACAACTACAT ACGCACGCAT ACATGGGTTG GTCACTGCCT
NDB112_Sbs2 CATAATACAC GETTGTGAAA AAATAAGGGG GCTACACAAT ACAACTACAT ACGCACGCAT ACATGGGTTG GTCACTGCCT
Robust_Sbs2 CATAATACAC GETTGTGAAA AAATAAGGGG GCTACACAAT ACAACTACAT ACGCACGCAT ACATGGGTTG GTCACTGCCT
Traition_Sbs2 CATAATACAC GETTGTGAAA AAATAAGGGG GCTACACAAT ACAACTACAT ACGCACGCAT ACATGGGTTG GTCACTGCCT
Pinnacle_Sbs2 CATAATACAC GETTGTGAAA AAATAAGGGG GCTACACAAT ACAACTACAT ACGCACGCAT ACATGGGTTG GTCACTGCCT
Bowman_Sbs2 CATAATACAC GOTTGTGAAA AAACAAGGGG GCTACACAAT ACAACTACTT ACECACCCAT ACATGGGTTG GTCACTGCCT

ND Genesis_Sbs2 CATAATACAC GGTTGTGAAA AAACAAGGGG GCTACACAAT ACAACTACTT ACECACCCAT ACATGGGTTG GTCACTGCCT

TR306_Sbs2 CATAATACAC GOTTGTGAAA AAACAAGGGG GCTACACAAT ACAACTACTT ACECACCCAT ACATGGGTTG GTCACTGCCT

Sleploe_Sbs2 CATAATACAC GGBTTGTGAAA AAACAAGGGG GCTACACAAT ACAACTACTT ACCCACCCAT ACATGGGTTG GTCACTGCCT

Harrington_Sbs2 CATAATACAC GGTTGTGAAA AAACAAGGGG GCTACACAAT ACAACTACTT ACCCACCCAT ACATGGGTTG GTCACTGCCT
Consensus CATAATACAC GNTTGTGAAA AAANAAGGGG GCTACACAAT ACAACTACNT ACNCACNCAT ACATGGGTTG GTCACTGCCT

Conservation

I B D B
seasceize, CATARTACAC CeTTCTCMA MAAGRAGCGG CCTACACAT AGRACTACAT AGeCGAGeCAT ACATCGGTTG CTCACTOCCT

az0
|

Morex_Sbs2 CCAGGTAAGA ATTTCTTCTé GGCCTAGCTT GCGACCTTG+ TCATGTTGAG CTGTTCTTCA TGTAAAAAAG AACACACTCC
NDE112_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTGAG CTGTTCTTCA TGTAAAAAAG AACACACTCC
Robust_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTGAG CTGTTCTTCA TGTAAAAAAG AACACACTCC
Traition_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTGAG CTGTTCTTCA TGTAAAAAAG AACACACTCC
Pinnacle_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTGAG CTGTTCTTCA TGTAAAAAAG AACACACTCC
Bowman_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTEAG CTGTTCTTCA TGTAAAAAAG AACACACTCC

ND Genesis_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTEAG CTGTTCTTCA TGTAAAAAAG AACACACTCC

TR306_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTEAG CTGTTCTTCA TGTAAAAAAG AACACACTCC

Steptoe_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTEAG CTGTTCTTCA TGTAAAAAAG AACACACTCC

Harrington_Sbs2 CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTEAG CTGTTCTTCA TGTAAAAAAG AACACACTCC
Consensus CCAGGTAAGA ATTTCTTCTC GGCCTAGCTT GCGACCTTGT TCATGTTNAG CTGTTCTTCA TGTAAAAAAG AACACACTCC

Consenvation

. I |
seauencaic (CAGCTAAGR ATTTCTTCTC GGCCTAGCTT GOGACCTIGT TCATGTTeAG CTGTTCTTCA TGTAARAAG AACACACTCC
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CACCCCIHTGC
CACCCCETGC
CACCCCETGC
CACCCCETGC
CACCCCETGC

CACCCCETGC
CACCCCNTGC

cceccecchieTC

ccecceececeTce

CCCCRERRETC

CCCCCCEETC

CCCCCCRETC

ccccciuccrc

cccccaccerc

ccecccmeceTce

cceerceeTc

cccccccerc
cccececececTe

(A CAACCCCCE OCCCeecelC ATGOGAASIA

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT

TCCCCGAGGT
TCCCCGAGGT

Ko
ATGCGAAATA

ATGCGAAATA
ATGCGAAATA
ATGCGAAATA
ATGCGAAATA
ATGCGAAGTA
ATGCGAAGTA
ATGCGAAGTA
ATGCGAAGTA

ATGCGAAGTA
ATGCGAANTA

SUIU
TAATGTGETT

TAATGIGETT
TAATGIGETT
TAATGTGETT
TAATGTGETT
TAATGEATTT
TAATGCATTT
TAATGCATTT
TACTGCATTT

TACTGCANTT
TAATGNNNTT

.81 8 1 1 I8
CCAATATICA CATTTTATAC sCCCcGRGGG ATAArTTCGA GCATGAACTT CACOCCSTE0 TCCCCCAGET TAATGeas!T

707

709

705

Tor

Tor

75

715

715

719

719

784

7886

782

784

784

794

794

794

798

798
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CCTCGBAGTC

CCTCGBAGTC

CCTCGBAGTC

CCTCGBAGTC

CCTCGBAGTC

CCTCGAAGTC

CCTCGAAGTC

CCTCGAAGTC

CCTCGAAGTC

CCTCGAAGTC
CCTCGNAGTC

v
GATAGAAGAT

GATAGAAGAT
GATAGAAGAT
GATAGAAGAT
GATAGAAGAT
GATAGAAGAT
GATAGAAGAT
GATAGAAGAT
GATAGAAGAT

GATAGAAGAT
GATAGAAGAT

GGCTCCTGET

GGCTCCTGET

GGCTCCTGET

GGCTCCTGHET

GGCTCCTGET

GGCTCCTGET

GGCTCCTGET

GGCTCCTGET

GGCTCCTGET

GGCTCCTGET
GGCTCCTGNT

. ﬁﬂ
TGGTGGCTTT

TGGTGGCTTT
TGGTGGCTTT
TGGTGGCTTT
TGGTGGCTTT
TGGTGGCTTT
TGGTGGCTTT
TGGTGGCTTT
TGGTGGCTTT

TGGTGGCTTT
TGGTGGCTTT

CGTCTTGATE

CGTCTTGATE

CGTCTTGATE

CGTCTTGATE

CGTCTTGATE

CGTCTTGATT

CGTCTTGATT

CGTCTTGATT

CGTCTTGATIT

CGTCTTGATT
CGTCTTGATN

CCTCGAAGTC GATAGARGAT GOCTCETGeT TOGTGGCTIT CCTCTTCATS

CATGGATTTT

CATGGATTTT

CATGGATTTT

CATGGATTTT

CATGGATTTT

CATGGATTTT

CATGGATTTT

CATGGATTTT

CATGGATTTT

CATGGATTTT
CATGGATTTT

CATCGTTGCé
CATCGTTGCE
CATCGTTGCE
CATCGTTGCE
CATCGTTGCE
CATCGTTGCA
CATCGTTGCA
CATCGTTGCA
CATCGTTGCA

CATCGTTGCA
CATCGTTGCN

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG

TAGCTCTTGG
TAGCTCTTGG

GATTACTEGT

GATTACTTGT

GATTACTTGT

GATTACTTGT

GATTACTTGT

GAATACTEGT

GAATACTEGT

GAATACTEGT

GAATACTEGT

GAATACTEGT
GANTACTNGT

ACTAAAAAAC

ACTAAAAAAC

ACTAAAAAAC

ACTAAAAAAC

ACTAAAAAAC

ATTAAAAAAC

ATTAAAAAAC

ATTAAAAAAC

ATTAAAAAAC

ATTAAAAAAC
ANTAAAAAAC

850
GCTGTTGGCA ACTTCAACCT
GCTGTTGGCA ACTTCAACCT
GCTGTTGGCA ACTTCAACCT
GCTGTTGGCA ACTTCAACCT
GCTGITGGCA ACTTCAACCT
GCGGETGGCA ACTTCAACCT
GCGGETGGCA ACTTCAACCT
GCBGLETGGCA ACTTCAACCT
GCBGCETGGCA ACTTCAACCT

GCGGCTGGCA
GCNGNTGGCA

(GsbsTGGOA AGTICAAGCT

|
ATTCTTCATT TTATACATGT

ACTTCAACCT
ACTTCAACCT

ATTCTTCATT TTATACATGT
ATTCTTCATT TTATACATGT
ATTCTTCATT TTATACATGT
ATTCTTCATT TTATACATGT
ATTCTTCATT TTATACATGT
ATTCTTCATT TTATACATGT
ATTCTTCATT TTATACATGT
ATTCTTCATT TTETACATGT

ATTCTTCATT
ATTCTTCATT

TTETACATGT
TTATACATGT

u*
TGGGCATCAT 864

TGGGCATCAT 868
TGGGCATCAT 862
TGGGCATCAT 864
TGGGCATCAT 864
TGGGCATCAL 874
TGGGCATCAL 874
TGGGCATCARL 874
TGGGCATCARL 878

TGGGCATCAL &78
TGGGCATCAN

TN s

GGATACTACG 944
GGATACTACG 946
GGATACTACG 942
GGATACTACG 944
GGATACTACG 944
GGATACEACG 954
GGATACCACG 954
GGATACCACG 954
GGATACTACG 958

GGATACTACG 958
GGATACTACG

& 1+ 0§ 0
CATGCATTTT CATCGTTCCe TAGETCTICE GRaTACTSCT A< TARAARAC ATTCTTCATT TTATACATGT GOATACSAC
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TGACATGAGT

TGACATGAGT

TGACATGAGT

TGACATGAGT

TGACATGAGT

TGACATGAGT

TGACATGAGT

TGACATGAGT

TGACATGAGT

TGACATGAGT
TGACATGAGT

[GAGRTCAGT CCRATTICIA TIGAGTTCT

TACGTGGTGA

TACGTGGTGA

TACGTGGTGA

TACGTGGTGA

TACGTGGTGA

TACGTGATGA

TACGTGATGA

TACGTGATGA

TACGTGGTGA

TACGTGGTGA
TACGTGGTGA

o
CGAATTTCTA

CGAATTTCTA
CGAATTTCTA
CGAATTTCTA
CGAATTTCTA
CGAATTTCTA
CGAATTTCTA
CGAATTTCTA
CGAATTTCTA

CGAATTTCTA
CGAATTTCTA

CTAATCCCAA
CTAATCCCAA
CTAATCCCAA
CTAATCCCAA
CTAATCCCAA
CTAATCCCAA
CTAATCCCAA
CTAATCCCAA
CTAATCCCAA

CTAATCCCAA
CTAATCCCAA

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG

TTGAGTTGTG
TTGAGTTGTG

AATTGATAAT

AATTGATAAT

AATTGATAAT

AATTGATAAT

AATTGATAAT

AGTTGATAAT

AGTTGATAAT

AGTTGATAAT

AGTTGATAAT

AGTTGATAAT
ANTTGATAAT

ks
THACTTTGAA

TTACTTTGAA
TTACTTTGAA
TTACTTTGAA
TTACTTTGAA
TEACTTTGAA
TEACTTTGAA
TEACTTTGAA
TEACTTTGAA

TEACTTTGAA
TNACTTTGAA

|.€IIW

TTTAAATAAG
TTTAAATAAG
TTTAAATAAG
TTTAAATAAG
TTTAAATAAG
TTTAAATAAG
TTTAAATAAG
TTTAAATAAG
TTTAAATAAG

TTTAAATAAG
TTTAAATAAG

CTGACAATAA

CTGACAATAA

CTGACAATAA

CTGACAATAA

CTGACAATAA

CTGACAATAA

CTGACAATAA

CTGACAATAA

CEGACAATAA

CEGACAATAA
CTGACAATAA

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT

GTGCTTCCAT
GTGCTTCCAT

1.{?20
TTTTAAGTTA

TTTTAAGTTA
TTTTAAGTTA
TTTTAAGTTA
TTTTAAGTTA
TTTTAAGTTT
TTTTAAGTTT
TTTTAAGTTT
TTTTAAGTTT

TTTTAAGTTI
TTTTAAGTTN

5 TACTTTGAA CrCACAATAR TTTTAAGITs

1,100
|

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT

CATCGAAAAT
CATCGAAAAT

TTGATACCAC
TTGATACCAC
TTGATACCAC
TTGATACCAC
TTGATACCAC
TTGATACCAC
TTGATACCAC
TTGATACCAC
TTGATACCAC

TTGATACCAC
TTGATACCAC

TTGATACCAC

ATACTTTCCA
ATACTTTCCA
ATACTTTCCA
ATACTTTCCA
ATACTTTCCA
ATACTTTCCA
ATACTTTCCA
ATACTTTCCA
ATACTTTCCA

ATACTTTCCA
ATACTTTCCA

m?
ATGGCATATA

ATGGCATATA
ATGGCATATA
ATGGCATATA
ATGGCATATA
ATGGCATATA
ATGGCATATA
ATGGCATATA
ATGGCATATA

ATGGCATATA
ATGGCATATA

ATGTAT

TGCCACGACT
TGCCACGACT
TGCCACGACT
TGCCACGACT
TGCCACGACT
TGCCACGACT
TGCCACGACT
TGCCACGACT
TGCCATGACT

TGCCACGACT
TGCCACGACT

I R . B
TACGTGATGR CTAATCCCAA A«TTCATAAT TTTAAATAAG CTGCTTCCAT CATCGAARAT ATACTTTCCA TGCCACGACT

1024

1026

1022

1024

1024

1034

1034

1034

1038

1038

1104

1108

1102

1104

1104

1114

1114

1114

1118

1118



Morex_Sbs2 TTTGACTTGT
NDB112_Sbs2 TTTGACTTGT
Robust_Sbs2 TTTGACTTGT
Traition_Sbs2 TTTGACTTGT
Pinnacle_Sbs2 TTTGACTTGT
Bowman_Sbs2 TTTGACTTGT

ND Genesis_Sbs2 TTTGACTTGT

TR306_Sbs2 TTTGACTTGT

Steptoe_Sbs2 TTTGACTTGT

Harrington_Sbs2 TTTGACTTGT
Consensus TTTGACTTGT
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Morex_Sbs2 AACAAAGGTA
NDB112_Sbs2 AACAAAGGTA
Robust_Sbs2 AACAAAGGTA
Traition_Sbs2 AACAAAGGTA
Finnacle_Sbs2 AACAAAGGTA
Bowman_Sbs2 AACAAAGGTA
ND Genesis_Sbs2 AACAAAGGTA
TR306_Sbs2 AACAAAGGTA
Steptoe_Sbs2 AACAAAGGTA

Harrington_Sbs2 AACAAAGGTA
Consensus AACAAAGGTA

Conservation
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Sequence logo
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1,140
|

GAATAA--TT TTTTCTAAAA
GAATAA--TT TTTTCTAAAA
GAATAA--TT TTTTCTAAAA
GAATAA--TT TTTTCTAAAA
GAATAA--TT TTTTCTAAAA
GAATAA--TT TTTTCTAAAA
GAATAA--TT TTTTCTAAAA
GAATAA--TT TTTTCTAAAA
GAATAATTTT TTTTCTAAAA
GAATAARTTT TTTTCTAAAA

GAATAA--TT TTTTCTAAAA

|??€|

TCGGCAANAA AAAAAAAGAT

TCGEGEAANAR ARNAANAGAN
TCGGEAANAA AAAAAAAGAN
TCGGCAANAA AAAAAAAGAT

TCGGCANAAAN
TCGNCAAAAA

AANANAAGAT
AAAAAAAGAN

1,160
|

GGGCTATCAT ACALTGCCAA

GGGCTATCAT ACALTGCCAA
GGGCTATCAT ACALTGCCAA
GGGCTATCAT ACALTGCCAA
GGGCTATCAT ACALTGCCAA
TGGCTATCGT AAAATGCCAA
TGGCTATCET AAAATGCCAA
TGGCTATCEGT AMAATGCCAA
TGGCTATCGT AAAATGCCAA

TGGCTATCGT
NGGCTATCNT

AAAATGCCAA
ANAATGCCAA

12\‘10

AACATAACAA AAGAACATCA
AACATAACAA AAGAACATCA
AACATAACAA AAGAACATCA
AACATAACAA AAGAACATCA
AACATAACAA AAGAACATCA
AACAGAACAA AAGAACATCA
AACAGAACAA AAGAACATCA
AACAGAACAA AAGAACATCA
AACAGAACAA AAGAACATCA

AACAGAACAA
AACANAACAA

AAGAACATCA
AAGAACATCA

1,180
|

CTTTTCTGAA
CTTTTCTGAA
CTTTTCTGAA
CTTTTCTGAA
CTTTTCTGAA
CTTTTCTGAA
CTTTTCTGAA
CTTTTCTGAA
CTTTTCTAAA

CTTTTCTAAA
CTTTTCTGAA

ACCAAGAAAA
ACCAAGAAAA
ACCAAGAAAA
ACCAAGAAAA
ACCAAGAAAA
ACCAAGAAAA
ACCAAGAAAA
ACCAAGAAAA
ACCAAGAAAA

ACCAAGAAAA
ACCAAGAAAA

ATGAACTGAA

ATGAACTGAA

ATGAACTGAA

ATGAACTGAA

ATGAACTGAA

ATGAAATGAA

ATGAAATGAA

ATGAAATGAA

ATGAAATGAA

ATGAAATGAA
ATGAANTGAA

ATAATTACAA

ATAATTACAA

ATAATTACAA

ATAATTACAA

ATAATTACAA

ATAATTACAA

ATAATTACAA

ATAATTACAA

ATAATTACAA

ATAATTACAA
ATAATTACAA

m@
AAGACAACAG

AAGACAACAG
AAGACAACAG
AAGACAACAG
AAGACAACAG
AAGACAACAG
AAGACAACAG
AAGACAACAG
AAGACAACAG

AAGACAACAG
AAGACAACAG

5 3 1 8§ I |
TTCRGTIGT CAATAA...IT TTTTCTARAR #GCGTATCol Reha TGCGAR GTTTTCTeRR ATCAAe!GAA AAGACAACA@

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT

TCCTTTTGAT
TCCTTTTGAT

B B
AACARRGOTA TCGecannan nnanshis AACASAACAA ARGRACATCA ACGAACRARR ATAATTACAR TCCTTTTCAT

1181

1183

1179

1181

1181

1192

1192

1192

1198

1198

1249

1251

1247

1249

1249

1272

1272

1272

1278

1278
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ACCATATCAT

ACCATATCAT

ACCATATCAT

ACCATATCAT

ACCATATCAT

ACCATATCET

ACCATATCET

ACCATATCET

ACCATATCGT

ACCATATCAT
ACCATATCAT

TATACGTACA

TATACGTACA

TATACETACA

TATACGTACA

TATACGTACA

TETACATACA

TETACATACA

TETACATACA

TETACATACA

TETACATACA
TNTACNTACA

1,300
|

ATATATACGC
ATATATACGC
ATATATACGC
ATATATACGC
ATATATACGC
ATATATACGC
ATATATACGC
ATATATACGC
ATATATACGC

ATATATACGC
ATATATACGC

TTCATATATG
TTCATATATG
TTCATATATG
TTCATATATG
TTCATATATG
TTCATATATA
TTCATATATA
TTCATATATA
TECATATATG

TECATATATG
TTCATATATG

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA

GGTGAGACCA
GGTGAGACCA

GTCCGTEAGT

GTCCGTEAGT

GTCCGTEAGT

GTCCGTEAGT

GTCCGTEAGT

GTCCGTIAGT

GTCCGTTAGT

GTCCGTIAGT

GTCCGTIAGT

GTCCGTIAGT
GTCCGTNAGT

1,320
|

CTAGAAACTA
CTAGAAACTA
CTAGAAACTA
CTAGAAACTA
CTAGAAACTA
CTAGAAACTA
CTAGAAACTA
CTAGAAACTA
CTAGAAACTA

CTAGAAACTA
CTAGAAACTA

GAAACCTTTA
GAAACCTTTA
GAAACCTTTA
GAAACCTTTA
GAAACCTTTA
GAAACCTTTA
GAAACCTTTA
GAAACCTTTA
GAAGCCTTTA

GAAGCCTTTA
GAAACCTTTA

CTTACGAATC

CTTACGAATC

CTTACGAATC

CTTACGAATC

CTTACGAATC

CTTACGAATC

CTTACGAATC

CTTACGAATC

CTTACGAATC

CTTACGAATC
CTTACGAATC

AAAACACTTA

AAAACACTTA

AAAACACTTA

AAAACACTTA

AAAACACTTA

AAAACACTTA

AAAACACTTA

AAAACACTTA

AAAACACTTA

AAAACACTTA
AAAACACTTA

1,340
I

GAAATGAATG
GAAATGAATG
GAAATGAATG
GAAATGAATG
GAAATGAATG
GAAATGAATG
GAAATGAATG
GAAATGAATG
GAAATGAATG

GAAATGAATG
GAAATGAATG

GTATTAATAA
GTATTAATAA
GTATTAATAA
GTATTAATAA
GTATTAATAA
GTATTAATAA
GTATTAATAA
GTATTAATAA
GTATTAATAA

GTATTAATAA
GTATTAATAA

ATTTTACTIT

ATTTTACTIT

ATTTTACTIT

ATTTTACTIT

ATTTTACTAT

ATTTTACTET

ATTTTACTET

ATTTTACTET

ATTTTACTET

ATTTTACTET
ATTTTACTNT

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA

TTGGTTTCTA
TTGGTTTCTA

1,360
|

TTAAAATATG
TTAAAATATG
TTAAAATATG
TTAAAATATG
TTAAAATATG
TTAAAATATG
TTAAAATATG
TTAAAATATG
TTAAAATATG

TTAAAATATG
TTAAAATATG

I Y
AGCATATCT ATATATACC GCTCACACCA CTACAAACTA CTTAGGAATC GAATGRATG ATTTTACTST TTARAATATC

TCATCACGGA

TCATCACGGA

TCATCACGGA

TCATCACGGA

TCATCACGGA

TCATCACGGA

TCATCACGGA

TCATCACGGA

TCATCACGGA

TCATCACGGA
TCATCACGGA

+: P &8 ¥
TeTACATACA T+CATATAT= GTCCGToAGT CARACCTTTA AAARCACTTA GTATTAATAR TTGGTTTCTA TCATCACGCA

1329
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1327
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1329

1352

1352

1352

1358
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1409

1411

1407

1409

1409

1432

1432

1432

1438

1438
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Pinnacle_Sbs2 TATTCTTTCA
Bowman_Sbs2 TATTCTTTCA
ND Genesis_Sbs2 TATTCTTTCA
TR306_Sbs2 TATTCTTTCA
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Harrington_Sbs2
Consensus

TATTCTTTCA
TATTCTTTCA

TATTCTTTCA
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Robust_Sbs2 AGACTAGTCT
Traition_Sbs2 AGACTAGTCT
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Harrington_Sbs2 AGACEREEEE
Consensus AGACTAGTCT

Conservation
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1,460
ATGCCACTTé TTTTGACTTG
ATGCCACTTC TTTTGACTTG
ATGCCACTTC TTTTGACTTG
ATGCCACTTC TTTTGACTTG
ATGCCACTTC TTTTGACTTG
ATGCCACTTE TTTTGACTTG
ATGCCACTTE TTTTGACTTG
ATGCCACTTE TTTTGACTTG
GTGCCACTTC TTTTGACTTG

GTGCCACTTC
ATGCCACTTC

aTGGOACTTe TTTTGACTTG

1340
TCCAT CCCTTTCCGA

TTTTGACTTG
TTTTGACTTG

cccc-

CCCC-TCCAT CCCTTTCCGA

CCCC-TCCAT CCCTTTCCGA

CCCC-TCCAT CCCTTTCCGA

CCCC-TCCAT CCCTTTCCGA

CCCCETCCAT CCCTTTCCGA
CCCCETCCAT CCCTTTCCGA
CCCCETCCAT CCCTTTCCGA
TTCETTCCGA

TTCETTCCGA

CCCC-TCCAT CCCTTTCCGA

1,480

CCAACAAAAA
CCAACAAAAA
CCAACAAAAA
CCAACAAAAA
CCAACAAAAA
CCAACAAAAA
CCAACAAAAA
CCAACAAAAA
CCAACAAAAA

CCAACAAAAA
CCAACAAAAA

CCAACAA

ATCCCCGGAé
ATCCCCGGAC
ATCCCCGGAC
ATCCCCGGAC
ATCCCCGGAC
TTCCCCGGAC
TTCCCCGGAC
TTCCCCGGAC
TTCCCCGGAC

TTCCCCGGAC
NTCCCCGGAC

GTTCTAAAAT

GTTCTAAAAT

GTTCTAAAAT

GTTCTAAAAT

GTTCTAAAAT

GTTGTAAAAT

GTTGTAAAAT

GTTGTAAAAT

GTTCTAAAAT

GTTCTAAAAT
GTTCTAAAAT

1,500
|

GGCTTTGCTG
GGCTTTGCTG
GGCTTTGCTG
GGCTTTGCTG
GGCTTTGCTG
GGCTTTGCTG
GGCTTTGCTG
GGCTTTGCTG
GGCTTTGCTG

GGCTTTGCTG
GGCTTTGCTG

AAATGACCAA

AAATGACCAA

AAATGACCAA

AAATGACCAA

AAATGACCAA

AAATAACCAA

AAATAACCAA

AAATAACCAA

AAATGACCAG

AAATGACCAG
AAATGACCAA

m$
TATACCCCGC

TATACCCCGC
TATACCCCGC
TATACCCCGC
TATACCCCGC
TATACCCCGC
TATACCCCGC
TATACCCCGC
TATACCCCGC

TATACCCCGC
TATACCCCGC

TTeTARRAT GECTTTCCTG ARATAACCAs TATACGOCGE

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA

CTGAGGAACA
CTGAGGAACA

1500
AGCCCTGGCC

AGCCCTGGCC
AGCCCTGGCC
AGCCCTGGCC
AGCCCTGGCC
AGCCCTGGCC
AGCCCTGGCC
AGCCCTGGCC
AGCCCTGGCC

AGCCCTGGCC
AGCCCTGGCC

cceeeaeece

cceeeaeece

cceeeaeece

ccGeeeeece

ccGeeeeece

ccGeeeeece

ccGeeeeece

ccGeeeeece

ccGeeeeece

ccGeeeeece
cceeeaeece

1 GOIU
GCACGGCCGT

GCACGGCCGT
GCACGGCCGT
GCACGGCCGT
GCACGGCCGT
GCACGGCCGT
GCACGGCCGT
GCACGGCCGT
GCACGGCCGT

GCACGGCCGT
GCACGGCCGT

s e
AGAGsAcTeT ceeCcTCCAT eelrTTCCEA +TCCCOGGAC CTOAGCAACA AGCCCTOGCC CCGCCECCCE GEACGLCCET

1489

1491

1487

1489

1489

1512

1512

16512

1518

1518

1568

1670

1566

1568

1568

1582

1582

1582

1584

1584



Morex_Sbs2 CGCCGGCGAG
NDB112_Sbs2 CGCCGGCGAG
Robust_Sbs2 CGCCGGCGAG
Traition_Sbs2 CGCCGGCGAG
Pinnacle_Sbs2 CGCCGGCGAG
Bowman_Sbs2 CGCCGGCGAG

ND Genesis_Sbs2 CGCCGGCGAG

TR306_Sbs2 CGCCGGCGAG

Steploe_Sbs2 CGCCGGCGAG

Harrington_Sbs2 CGCCGGCGAG
Consensus CGCCGGCGAG
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Morex_Sbsz CCGATCCCCA
NDB112_Sbs2 CCGATCCCCA
Robust_Sbs2 CCGATCCCCA
Traition_Sbs2 CCGATCCCCA
Pinnacle_Sbs2 CCGATCCCCA
Bowman_Sbs2 TCGTECGCCT

ND Genesis_Sbs2 TCGTECGCCT
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Steptoe_Sbs2 CCAGTCCCCA

Harrington_Sbs2 CCAGTCCCCA
Consensus CCGATCCCCA

Consenvation
2.00its

Sequence logo

.0bits

1,620

ATGTCTGAA&
ATGTCTGAAG
ATGTCTGAAG
ATGTCTGAAG
ATGTCTGAAG
ATGTCTGAAG
ATGTCTGAAG
ATGTCTGAAG
ATGTCTGAAG

ATGTCTGAAG
ATGTCTGAAG

1,700
|

CGG-CCGGCG

CGG-CCGGCG
CGG-CCGGCG
CGG-CCGGCG
CGG-CCGGCG
CIGTCCGGCG
CIGTCCGGCG
CIGTCCGGCG
CGG-CCGGCG

CGG-CCGGCG
CGG-CCGGCG

CCGACGGAGT

CCGACGGAGT

CCGACGGAGT

CCGACGGAGT

CCGACGGAGT

CCGACGGAGT

CCGACGGAGT

CCGACGGAGT

CCTACGGAGT

CCTACGGAGT
CCGACGGAGT

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC

GTCTGGTTCC
GTCTGGTTCC

1,840
|

TCCGCCGCCT
TCCGCCGCCT
TCCGCCGCCT
TCCGCCGCCT
TCCGCCGCCT
TCCGCCGCCT
TCCGCCGCCT
TCCGCCGCCT
TCCGCCGCCT

TCCGCCGCCT
TCCGCCGCCT

1,720
|

TCCGGTTGCC
TCCGGTTGCC
TCCGGTTGCC
TCCGGTTGCC
TCCGGTTGCC
TCCGGTTGCC
TCCGGTTGCC
TCCGGTTGCC
TCCGGTTGCC

TCCGGTTGCC
TCCGGTTGCC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC

GGCGCACCAC
GGCGCACCAC

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG

GCCGTCGCCG
GCCGTCGCCG

1,660
|

CAGCCAGTGC

CAGCCAGTGC

CAGCCAGTGC

CAGCCAGTGC
CAGCCAGTGC - -----
CAGCCAGTGT AAAAAGTIGT
CAGCCAGTGT AAAMAGTTIGT
CAGCCAGTGT AAAAAGTIGT
TAGCCAGTGC

TAGCCAGTGC
CAGCCAGTGC

CGOCEOCEAG ATGTCTCARG GCeACEGAGT TCGGCECCET GOCCCACCAC cAGCOAGTGe anannolel]

1,740
|

CCACGTGGGG TTCGCGTGTC

CCACGTGGGG TTCGCGTGTC
CCACGTGGGG TTCGCGTGTC
CCACGTGGGG TTCGCGTGTC
CCACGTGGGG TTCGCGTGTC
CCACGTGGGG TTCGCGTGTC
CCACGTGGGG TTCGCGTGTC
CCACGTGGGG TTCGCGTGTC
CCACGTGGGG TTCGCGTGTC

CCACGTGGGG
CCACGTGGGG

TTCGCGTGTC
TTCGCGTGTC

I
elie.slebla GabC000C CTCTGETICE TCCGOTTOCC GCCGTCGCEG COAUGTGOG0 TTCECGTGTC TGECACTACG

1,880
|

CCGCCTCTGT
CCGCCTCTGT
CCGCCTCTGT
CCGCCTCTGT
CCGCCTCTGT
AAAATGGCTT
AAAATGGETT
AAAATGGCTT
CCGCCTCTGT

CCGCCTCTGT
CCGCCTCTGT

eeeeevere|

1.7680
TGGCACTAC&
TGGCACTACC
TGGCACTACC
TGGCACTACC
TGGCACTACC
TGGCACTACC
TGGCACTACC
TGGCACTACC

TGGCACTACC

TGGCACTACC
TGGCACTACC

1642

1644

1640

1642

1642

1672

1672

1672

1658

1658

1721

1723

1719

1721

1721

1752

1752

1762

1737

1737



Morex_Sbs2 GGCAGGCACC
NDB112_Sbs2 GGCAGGCACC
Robust_Sbs2 GGCAGGCACC
Traition_Sbs2 GGCAGGCACC
Pinnacle_Sbs2 GGCAGGCACC
Bowman_Sbs2 GGCAGGCACC

ND Genesis_Sbs2 GGCAGGCACC

TR306_Sbs2 GGCAGGCACC

Steptoe_Sbs2 GGCAGGCACC

Harrington_Sbs2 GGCAGGCACC
Consensus GGCAGGCACC

Consenation

|ﬂw
GCTTACTCCG

GCTTACTCCG
GCTTACTCCG
GCTTACTCCG
GCTTACTCCG
GCTTACTCCG
GCTTACTCCG
GCTTACTCCG
GCTTACTCCG

GCTTACTCCG
GCTTACTCCG

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC

GCTTCGTATC
GCTTCGTATC

1,800
|

CGCGGCCATT
CGCGGCCATT
CGCGGCCATT
CGCGGCCATT
CGCGGCCATT
CGCGGCCATT
CGCGGCCATT
CGCGGCCATT
CGCGGCCATT

CGCGGCCATT
CGCGGCCATT

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC

TTCCGCCGCC
TTCCGCCGCC

1,820

Alllllllli
ANATGACAGA
ANATGACAGA
ANATGACAGA
ANATGACAGA
ANREEERERE
ANREREREREE
ANREREREREE

ANRERERERE

ANREREREREE
AAATGACAGA

EEEEEEEEEE
TATGTTGTAT

seancog, (GCRGECACE GOTTACTCCG CCTICGTATC CGOGGCCATT TTCCGOCECE Annroacaca rarerrerar

Morex_Sbs2 CETTNTTGETE
NDB112_Sbs2 EEWTINTETE
Robust_Sbs2 EETETITETE
Traiion_Sbs2 EETRTATETG
Pinnacle_Sbs2 EETTITNETE
Bowman_sbs2 EEEEEEEEEE

ND Genesis_Sbs2 EEEEEEEEEE
TR306_Sbs2 EEEEEEEEEE
Steptoe_Sbs2 EEEEEEEEEE

Harrington_Sbs2 EEEEEREEEE
Consensus CCTTTTTGTG

EEEEEEERER
GAGCCAAATG

EEEEEEEERR
ACAGATATCT

EREEEEERER
ACTTCCTCCG

EREEERERER
TTCTTAAATA

EEEEEEERER
TAAGACCTTT

EEEEEEEERR
TAGAGATTGT

1.840

ARGGEARETE 1601
FHGGEATHTR 1803
TTNGGEATTTT 1799
FNGGEARFTT 1801
FNGGEARTTT 1801
EEEEEEEEER 1803
EEEEEEEEER 1803
EEEEEEEEER 1803

EEEEEEEEER 1788

EEEEEEEEEE 1788
TTGGCATTTT

TTGGCATTTT

1.9&]0
ACTAMANACT 1881
ACTATAAACT 1883
ACTATAARCT 1879
ACTAMANACT 1881
ACTAMANACT 1881
EREEERERER 1503

EEEEERERER 1503
EEEEERERER 1503
EEEEERERER 1788

EEEEERERER 1728
ACTATAAACT

Sequencelog?, CCTTTTTGTG GAGCCAAATG ACAGATATCT ACTTCCTCCG TTCTTAAATA TAAGACCTTT TAGAGATTGT ACTATAAACT



Morex_Sbs2
NDB112_Sbs2
Robusi_Sbs2
Traition_Sbs2
Pinnacle_Sbs2
Bowman_Sbs2
ND Genesis_Sbs2
TR306_Sbs2
Steptoe_Sbs2

Harrington_Sbs 2
Consensus

Consenation
2000w

Sequence logo
0.0bite

Morex_Sbs2
NDB112_Sbs2
Robust_Sbs2
Traition_Sbs2
Pinnacle_Sbs2
Bowman_Sbs2
ND Genesis_Sbs2
TR306_Sbs2
Steptoe_Sbs2

Harrington_Sbs2
Consensus

Consenation
2.06is

Sequence logo
0.0bits

EEEEEEEEEE
ACATACGGAT

ACATACGGAT
AARAGGTCTT
AARAGGTETT
AARAGGTETT
ANRAGETEMT
AANRAGETEMT
EEEEERERER
EEEEEEERER
EEEEEEERER
EEEEEEERER

EEEEERERER
AAAAGGTCTT

1,840

EEEEEEEEEE
GTACATAAAC

GTACATAAAC
2020
ATATITmGGET
ATATTTmGGET
ATATTTmGET
ATATTITEET
ATATTITEET
EEEEERERER
EEEEEEERER
EEEEEEERER
EEEEEEERER

EEEEERERER
ATATTTTGGT

EEEEEEEEEE
ATATTTTAGA

ATATTTTAGA
ACGGAGGGAG
ACGGAGGGAG
ACGGAGGGAG
ACEGAGGEAG
ACEGAGGEAG
EEEEERERER
EEEEEEERER
EEEEEEERER
EEEEEEERER

EEEEEREREE
ACGGAGGGAG

1,660

EEEEEEEEEE
GTATAGATTC

1,680

EEEEEEEEEE EEEEEEEEEE
ACTCATTTTG TTCCGTATGT

2,000

AGTETTETAG llllllllliﬂsm
AGTETTCTAG TEAARTACEN 1963
AGTETTCTAG WEAARTACER 1959
AGTETTCTAG WEAARTACET 1961

AGTETICTAE WEAAATRCET 1961
EEEEEEEEEE EEEEEEEEEE 1803
EEEEEEEEEE EEEEEEEEEE 1803

EEEEEEEEEE EEEEEEEEEE 1803
EEEEEEEEEE EEEEEEEEEE 17es

EEEEEEEEEE EEEEEEEEEE 17es
AGTCTTCTAG TGAAATACCT

GTATAGATIEmACTCATTTTG TTCCGTAT?I“AGTCTTCTAG TGAAATAE%L

TATTACTATA
TATTACTATA
TATTACTATA
TATTACTATA
TATTACTATA
TATTACTATA
TATTACTATA
TATTACTATA
TATTACTATA

TATTACTATA
TATTACTATA

[E1 1
ACATGCATAT GGGCTCAGAT

}
AGATCGGTAT GTACATGATA 2041

Ef
ACATGCATAT GGGCTCAGAT

>
AGATCGGTAT GTACATGATA 2043

Ef
ACATGCATAT GGGCTCAGAT

>
AGATCGGTAT GTACATGATA 2039

Ef
ACATGCATAT GGGCTCAGAT

>
AGATCGGTAT GTACATGATA 2041

ACATGCATAT GGGCTCAGAT

>
AGATCGGTAT GTACATGATA 2041

ACTTGCATAT GGGCTCAGAT

AGATCGGTAT GTACATGATA 1853

[E
ACTTGCATAT GGGCTCAGAT

>
AGATCGGTAT GTACATGATA 1853

[
ACTTGCATAT GGGCTCAGAT

>
AGATCGGTAT GTACATGATA 1853

[ES
ACATGCATAT GGGCTCAGAT

>
AGATCGGTAT GTACATGATA 1838

Ef
ACATGCATAT GGGCTCAGAT
ACATGCATAT GGGCTCAGAT

' T
mncerert ararrrreer acceacochc ATTACTATA AGKTGOATAT GEGCTCAGAT AGATCGGTAT GTACATGATA

>
AGATCGGTAT GTACATGATA 1838
AGATCGGTAT GTACATGATA




2100 2120 2,140 2,160

I I 1 1
Morex_Shs2 CIT.GT CTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 2117
NDB112_Shse2 CATFGTCTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 2118

E2

Robust_Sbs2 CATIGTCTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 2115
Traition_Sbs2 CIT.GT CTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 2117
Pinnacle_Sbs2 ClTlGT CTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 2117
Bowman_Shs2 CATHGTCTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 1928
ND Genesis_Shs2 CIT.GT CTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 1928
TR30E_Shs2 CATHGTCTCC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC 1928

[=3
Swepioe_Sbs? CATHGTCTCC CTTGGTCATT BCCTACAGGT CAGAAGCTCT TACTACTTGT CHTEGCCACE CTABECCTAC ARCATAGTAC 1017

Harrington_Sbs2 CATEGTCTCC CTTGGTCART BCCTACAGGT CAGAAGCTCT TACTACTTGT CHTEGCCACE CTAGECCTHC ABMCATAGTAC 1917
Consensus CATTGTCTEC CTTGGTC--- -CCTACAGGT CAGAAGCTCT TACTACTTGT CGCTGCCACG CTGATCCTGC AGCATAGTAC

Consemation

s, GTTGTTCO CTTCGTC. . CCTACAGCT CAGRAGCTCT TRCTACTTGT Cacr6CCAGe CTear(CTel A:CATAGTAC

2180
1 I

Morex_Sbs? CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA 2197

E2
MOB112_Sbs2 CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA 2199

Robust_Sbs2 CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA 2185

Traition_She2 CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA 2197

Pinnacle_Sbks2 CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GUTGCCCAGA CAGGTGTGGT AACGTCAGCA 2107

Bowman_Sks2 CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA 2008

B
ND Genesis_Sbs2 CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA 2008

E2
TRI0G6_Sbs2 CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA 2008

= —
Staplos_Sbs? TACCAETTAT GGGTCTGGAA CETCEGGGEG CATCAACABG GCACGGCCTG GCTGCCCAGA CAAGTGTGGE AACGTCAGCA 1987

Harrington_Sks2 TACCACTTAT GGGTCTGGAA CETCEGGGEG CATCAACABG GCACGGCCTG GCTGCCCAGA CAMGTGTGGE AACGTCAGCA 1907
Consensus CACCGTTTAT GGGTCTGGGT CTTCAGGGAG CATCAACATG GCACGGCCTG GCTGCCCAGA CAGGTGTGGT AACGTCAGCA

Conseration

swavce e AGCat TTAT GOGTCTG0ar GoTCAGGEAG CATCAACAYG GCACGGCCTG GCTGCCCAGA CAGTGTGhs AACGTCAGCA




Maorex_Sbs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2277

NDE112_5bs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2278

Robust Sbs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2275

Tration_Sbs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2277

Pinnacle_Sbs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2277

Bowman_5Sbs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2088

ND Genesis_Sbs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2088

TR306_Sbs2 TCCCGTACCC GTTCGGCACT GGAAAGGGCT GCTTCCAAGA ACCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG 2088

Stepioe_Sbs2? TTCCGTACCC ATTCGGCACT GGAAATGGET GCTTCABAGA ACCCTTTAGT GTTACATGCA AECGAGAGCAG GGCATATCTG 2077

Harringlon_Sbs2 TTCCGTACCC ATTCGGCACT GGAAATGGHT GCTTCAGAGA ACCCTTIAGT GTAACATGCA ACGAGAGCAG GGCATATCTG 2077
Consensus TECCGTACCE GTTCGGCACT GGAAAGGGCT GCTTCCAAGA AGCCTTCAGT GTTACATGCA ATGAGAGCAG GGCATATCTG

s TEU0UTATL TUCCUACT GO S0TTChh AULTTeACT CTTAGATCOA A+GAGRSG SoMATET

Morex_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2357

MDBE112_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2358

Robust_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2355

Traition_Shs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2357

Pinnacle_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2357

Bowman_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2168

ND Genesis_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2168

TR3CE_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2168

Sleploe_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2157

Haringion_Sbs2 GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA 2157
Consensus GCCTCAACCG GAGTTAGGGT ACTAGACATC AACCTTACCT TTGGTGAGGT TCGTGTTCAG AACCCAAAGA TAGCATCGCA

Consanation
2 i

Sequaence logo
0 Dmim
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NDB112_Sbs2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAEGGTT TCCAACACCA 2430

Robust_Sbs? ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAEGGTT TCCAACACCA 2435

Traition_Sbs2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAEGGTT TCCAACACCA 2437

Pinnacle_Sbs2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAEGGTT TCCAACACCA 2437

Bowman_Sbs2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAAGGTT TCCAACACCA 2248

ND Genesis_Sbs2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAAMGGTT TCCAACACCA 2248

TR306_Shs?2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAAGGTT TCCAACACCA 2248

Steptoe_Sbs2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAAGGTT TCCAACACCA 2237

Harringlon_Sbs2 ATGCAACTAC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATAMGGTT TCCAACACCA 2237
Consensus ATGCAACTAGC ACCAACGGCA CCAACAGCAC CAGTTTGGCT GGCTTAAGTC TTGATCCTTT TCATANGGTT TCCAACAGCA

Conservation

sore v, ATOGRAGTAC ACGRACCGCA CCRACAGCAC GAGTTTOCCT GECTTMAGTC TTCATECTTT TCATASGGTT TCCAACACEA

Morax_Sbs2
NDB112_Sbs2
Robust_Sbs2
Traition_Shs2
Finnacle_Sbs2
Bowman_Shs2
ND Genesis_Sbs2
TRI0G_Sbs2
Steploe_Sbs2
Harrington_Shs 2

Consensus

Consenation
2l

Sequence logo
LY

|

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGA&T GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2517

|

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2519

|

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2515

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2517

|

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2517

I

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2328

I

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2328

|

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2328

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG

GCAAGAACCA

GCTTGAGTTA 2317

AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA
AGAACAAGTT GATATCGATC GGGTGTAGTA TGCTTGGAAT GATCGTAGGA

GTGACCAAGG
GTGACCAAGG

GCAAGAACCA
GCAAGAACCA

GCTTGAGTTA 2317
GCTTGAGTTA

ACARCARGTT GRTATCGATC GGGTCTAGTA TCCTTGCAAT CATCGTAGGA GTGACCAAGD CCARGARCCA CCTTGAGTTA



Maorex_Shs2
MDE112_Shs2
Robust_Shs2
Traition_Skbs2
Pinnacle_Shbs2
Bawman_Sbs2
WD Genesis_Shs2
TRIDE_Shs2
Stepioe_Sbs2
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Sequence logo
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Morax Shs2
NDB112_Shs2
Robusi_Shs2
Traition Shs2
Finnacle_Skbs2
Bawman_Ska2
ND Genesis_Sbs2
TRIDE_Sbs2
Stepioe_Sbs2

Harringion_Sbs2
Consensus

Consanation
2

Sequance loge
0 0wi

E2
CCCATTGTCA

E2
CCCATTGTCA

E2
CCCATTGTCA

E2

g
ACTCATGCTT

ACTCATGCTT

ACTCATGCTT

TTCATACTGC

TTCATACTGC

TTCATACTGC

e
ACTGACGCAA

ACTGACGCAA

ACTGACGCAA

GTAGCGTCGA

GTAGCGTCGA

GTAGCGTCGA

e
CGATAGCACA

CGATAGCACA

CGATAGCACA

GAGTGCGCTG

GAGTGCGCTG

GAGTGCGCTG

o
GCATGGGTTG 2507

GCATGGGTTG 2600

GCATGGGTTG 2605

CCCATTGTCA

ACTCATGCTT

TTCATACTGC

ACTGACGCAA

GTAGCGTCGA

CGATAGCACA

GAGTGCGCTG

GCATGGGTTG 2567

E2

CCCATTGTCA
E2

ACTCATGCTT

TTCATACTGC

ACTGACGCAA

GTAGCGTCGA

CGATAGCACA

GAGTGCGCTG

GCATGGGTTG 2567

CCCATTGTCA
E2
CCCATTGTCA

E2
CCCATTGTCA

E2
CCCATTGTCA

E2

ACTCETGCTT

ACTCEBTGCTT

ACTCBTGCTT

ACTCGETGCTT

TTCATICTGC

TTCATICTGC

TTCATICTGC

TTCATECTGC

ACGEGATGCAA

ACGGATGCAA

ACGEGATGCAA

ACGGATGCAA

GTAGCGTCGA

GTAGCGTCGA

GTAGCGTCGA

GTAGCGTCGA

CGATAGCACA

CGATAGCACA

CGATAGCACA

CGATAGCACA

GAGTGCGCTG

GAGTGCGCTG

GAGTGCGCTG

GAGTGCGCTG

GCATGGGTTG 2408

GCATGGGTTG 2408

GCATGGGTTG 2408

GCATGGGTTG 2347

CCCATTGTCA
CCCATTGTCA

ACTCEBTGCTT
ACTCNTGCTT

TTCATICTGC
TTCATNCTGC

CCCATTGTCA ACTCATGCTT TTCATACTGC

2 BED.

ACGGATGCAA
ACNGANGCAA

GTAGCGTCGA
GTAGCGTCGA

CGATAGCACA
CGATAGCACA

GAGTGCGCTG
GAGTGCGCTG

GCATGGGTTG 23467
GCATGGGTTG

OTAGCGTCGA CCATAGCACA GAGTGCGCTG GCATGGOTTG

2,700

2,720

E2

A Ghs GO

CTGCCAGACC
E2

CCCCTTCCAG

GAAACATCAG

CTCCTTCAAC

ACCACATCTA

CGCCAGTACC

AACTGTATAC

AACGCTACCA 2677

CTGCCAGACC

CCCCTTCCAG

GAAACATCAG

CTCCTTCAAC

ACCACATCTA

CGCCAGTACC

AACTGTATAC

AACGCTACCA 2679

E2
CTGCCAGACC

E2
CTGCCAGACC

E2
CTGCCAGACC

E2

CCCCTTCCAG

CCCCTTCCAG

CCCCTTCCAG

GAAACATCAG

GAAACATCAG

GAAACATCAG

CTCCTTCAAC

CTCCTTCAAC

CTCCTTCAAC

ACCACATCTA

ACCACATCTA

ACCACATCTA

CGCCAGTACC

CGCCAGTACC

CGCCAGTACC

AACTGTATAC

AACTGTATAC

AACTGTATAC

AACGCTACCA 2675

AACGCTACCA 2677

AACGCTACCA 2677

CTGCCAGACC

CCCCTTCCAG

GAAACATCAG

CTCCTTCAAC

ACCACATCTA

CGCCAGTACC

AACTGTATAC

AACGCTACCA 2488

E2

CTGCCAGACC
E2

CCCCTTCCAG

GAAACATCAG

CTCCTTCAAC

ACCACATCTA

CGCCAGTACC

AACTGTATAC

AACGCTACCA 2488

CTGCCAGACC
E2

CCCCTTCCAG

GAAACATCAG

CTCCTTCAAC

ACCACATCTA

CGCCAGTACC

AACTGTATAC

AACGCTACCA 2488

CTGCCAGACC

E2
CTGCCAGACC
CTGCCAGACC

CCCCTTCCAG

CCCCTTCCAG
CCCCTTCCAG

GAAACATCAG

GAAACATCAG
GAAACATCAG

CTCCTTCAAC

CTCCTTCAAC
CTCCTTCAAC

ACCACATCTA

ACCACATCTA
ACCACATCTA

CGCCAGTACC

CGCCAGTACC
CGCCAGTACC

AACTGTATAC

AACTGTATAC
AACTGTATAC

AACGCTACCA 2477

AACGCTACCA 2477
AACGCTACCA

r 00000000000 ]
CTGCCACAGE CCCCTICCAG CARAGATCAG CTCCTTCARC ACCACATCTA CECCAGTACC AACTGTATAC RACGCTACCA
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E2
TCCAGTCTTT

E2
TCCAGTCTTT

Lilﬁ
CAGCCCATGC

CAGCCCATGC

AGCTACTCAT

AGCTACTCAT

&F
TCATCGCTGA

TCATCGCTGA

GGTGGACTCG

GGTGGACTCG

2,740
1

TTCAAGTTTG

TTCAAGTTTG

2,800
1

ATCGTTCATA TGCCAGCTCT 2757

ATCGTTCATA TGCCAGCTCT 2759

E2
TCCAGTCTTT

CAGCCCATGC

AGCTACTCAT

TCATCGCTGA

GGTGGACTCG

TTCAAGTTTG

ATCGTTCATA TGCCAGCTCT 2755

E2
TCCAGTCTTT

CAGCCCATGC

AGCTACTCAT

TCATCGCTGA

GGTGGACTCG

TTCAAGTTTG

ATCGTTCATA TGCCAGCTCT 2757

E2

TCCAGTCTTT

CAGCCCATGC

AGCTACTCAT

TCATCGCTGA

GGTGGACTCG

TTCAAGTTTG

ATCGTTCATA TGCCAGCTCT 2757

E2

TCCAGTCTTT

E2
TCCAGTCTTT

Ed
TCCAGTCTTT

CAGCCCATGC

CAGCCCATGC

CAGCCCATGC

AGCTACTCAT

AGCTACTCAT

AGCTACTCAT

TCATCGCTGA

TCATCGCTGA

TCATCGCTGA

GGTGGACTCG

GGTGGACTCG

GGTGGACTCG

TTCAAGTTTG

TTCAAGTTTG

TTCAAGTTTG

ATCGTTCATA TGCCAGCTCT 2568

ATCGTTCATA TGCCAGCTCT 2568

ATCGTTCATA TGCCAGCTCT 2568

E2
TCCAGTCTTT

CAGCCCATGC

AGCTATTCAT

TCATCGCTGA

GGTGGAGTCG

TTCAAGTTTG

ATCGTTCATA TGCCAGCTCT 2657

E2
TCCAGTCTTT
TCCAGTCTTT

[GCRGTCTTT CAGCCCATGC AGCTATCAT TCATCGCTG

CAGCCCATGC
CAGCCCATGC

AGCTATTCAT
AGCTACTCAT

TCATCGCTGA
TCATCGCTGA

GGTGGAGTCG
GGTGGACTCG

TTCAAGTTTG
TTCAAGTTTG

ATCGTTCATA TGCCAGCTCT 2557
ATCGTTCATA TGCCAGCTCT

A G6T6Ae1C TTCRAGITTC ATCCTIGATA TGOAGCICT

EZ

2 830
1

1

ACARATTTCA

GAACTAAATA

TACGGAGGGG

TTTCCTTTGG

TACTTGATTG

GGTTGTTGGT

AATGGAAGTT GTTCAGAAGC 2837

E2

ACARATTTCA

GAACTAAATA

TACGGAGGGG

TTTCCTTTGG

TACTTGATTG

GGTTGTTGGT

AATGGAAGTT GTTCAGAAGC 2839

EZ
ACARATTTCA

E2
ACARATTTCA

GAACTAAATA

GAACTAAATA

TACGGAGGGG

TACGGAGGGG

TTTCCTTTGG

TTTCCTTTGG

TACTTGATTG

TACTTGATTG

GGTTGTTGGT

GGTTGTTGGT

AATGGAAGTT GTTCAGAAGC 2835

AATGGAAGTT GTTCAGAAGC 2837

E
ACARATTTCA

GAACTAAATA

TACGGAGGGG

TTITCCTTTGG

TACTTGATTG

GGTTGTTGGT

AATGGAAGTT GTTCAGAAGC 2837

E2
ACARATTTCA

GAACTAAATA

TACGGAGGGG

TTTCCTTTGG

TACTTGATTG

GGTTGTTGGET

AATGGAAGTT GTTCAGAAGC 2646

EZ

ACARATTTCA

GAACTAAATA

TACGGAGGGG

TTTCCTTTGG

TACTTGATTG

GGTTGTTGGT

AATGGAAGTT GTTCAGAAGC 2648

E2

ACARATTTCA

GAACTAAATA

TACGGAGGGG

TTTCCTTTGG

TACTTGATTG

GGTTGTTGGT

AATGGAAGTT GTTCAGAAGC 2648

E2
ACARATTTCA

E2
ACARATTTCA

GAACTAAATA

GAACTAAATA

TACGGAGGGG

TACGGAGGGG

TTTCCTTTGG

TTTCCTTTGG

TACTTGATTG

TACTTGATTG

GGTTGTTGGET

GGTTGTTGGT

AATGGAAGTT GTTCAGAAGC 2637

AATGGAAGTT GTTCAGAAGC 2637

ACAAATTTCA GAACTAAATA TACGGAGGGG TTTCCTTTGG TACTTGATTG GGTTGTTGGT AATGGAAGTT GTTCAGAAGC

-
ACARATTTCA GRAGTARATA TACGAGGEG TTTCCTTTGE TACTIGATTG GGTTGTTGCT ARTGEARGTT GTTCAGAAGC




Morex_Sbs2 TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2017

NDE112 Shs2 TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2019

Robust Sbs? TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2m15

Traltion_Sbs2 TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2417

Finnacle_5bs2 TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2817

Bowman_Sbs2 TACCAGGATT GGGTCACAAA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2728

MD Genesis_Sbs2 TACCAGGATT GBGTC&Cﬁ.J\ ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2728

TR3I06_She? TACCAGGATT GGGTCACAMA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2728

Steptoe_Sbs?2 TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2717

Harringlon_Sbs2 TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT 2717
Consensus TACCAGGATT GGGTCACAGA ATGCCTGCCA AGCCGTGAAT AGCGAATGCA TTAATGTGTC CAATGGCCCT GGTTACCGCT

Conservation

seavece gz [ACCAGEATT GOGTCACASA ATGCCTGCCA AGCCGTGAAT AGCGRATGCA TTAATGTCTC CAATGGOCCT GGTTAGCGCT

3,020 3,040
1

|
Morex Sbs?2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGATGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2097

NOB112_Sbs2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGATGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2999

Robust_Sbs2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGATGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2005

Traition_Shs?2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGATGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2007

Pinnacle_Sbs2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGATGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2007

Bowman_Sbs? GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGETGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2808

MO Genesis_Sbs2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGETGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2808

TR306_Sbs? GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGETGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2808

Steploe_Sbs2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGETGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2747

Harrington_Sbs2 GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGETGC CGAGGTATGC ACATGCATCT CGCAAAATCA 2707
Consensus GCAACTGCGC TCAAGGTTAT GCGGGTAATC CTTACCTACA AGGAGGNTGC CGAGGTATGC ACATGCATCT CGCAAAATCA

Conservation

ssavrce oo (CARCTECEC TCRAGGTTAT CCGGCTANTC CTTACCTACA AGGRGGATGE CORGGTATGC ACATGCATCT CGCARARTCA
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ACCTATAATT

ACCTATAATT

ACCTATAATT

ACCTATAATT

ACCTATAATT

ACCTATAATT

ACCTATAATT

ACCTATAATT

ACCTATAATT

ACCTATAATT
ACCTATAATT

3 [:GC-

TCTTCTTTAT
TCTTCTTTAT
TCTTCTTTAT
TCTTCTTTAT
TCTTCTTTAT
TCTTCTTTAT
TCTTCTTTAT
TCTTCTTTAT
TCTTCTTTAT

TCTTCTTTAT
TCTTCTTTAT

3140

GTCCACTATT

GTCCACTATT

GTCCACTATT

GTCCACTATT

GTCCACTATT

GTCCACTATT

GTCCACTATT

GTCCACTATT

GTCCACTATT

GTCCACTATT
GTCCACTATT

3.C|03

TTTGTGGGGA
TTTGTGGGGA
TTTGTGGGGA
TTTGTGGGGA
TTTGTGGGGA
TTTGTGGGGA
TTTGTGGGGA
TTTGTGGGGA
TTTGTGGGGA

TTTGTGGGGA
TTTGTGGGGA

ACGTATARTT TCTICTITAT GTCCAGTATT TTTGTGOGEA

TATTCATGTT

TATTCATGTT

TATTCATGTT

TATTCATGTT

TATTCATGTT

TATTCATGTT

TATTCATGTT

TATTCATGTT

TATTCATGTT

TATTCATGTT
TATTCATGTT

- 000 0 O 0000
TATTCATGTT GACGTTCTCC TCACCTCCTT GAAATCACAG ACATCARTGA CTGCGRACAT CCAACATCC CCTTGTATCC

|
GACGTTCTCC

GACGTTCTCC

GACGTTCTCC

GACGTTCTCC

GACGTTCTCC

GACGTTCTCC

GACGTTCTCC

GACGTTCTCC

GACGTTCTCC

GACGTTCTCC
GACGTTCTCC

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT

TCACCTCCTT
TCACCTCCTT

GAAATGACAG

GAAATGACAG

GAAATGACAG

GAAATGACAG

GAAATGACAG

GAAATGACAG

GAAATGACAG

GAAATGACAG

GAAATGACAG

GAAATGACAG
GAAATGACAG

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC

ATTTCTCCTC
ATTTCTCCTC

[TTCTCCTC TATATCAGCT TTATTGCTCT TGCAATGTGA

3,100
]

TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT

TATATCAGCT TTATTGCTCT
TATATCAGCT TTATTGCTCT

3,140

3.12|0

TGGAATGTGA
TGGAATGTGA
TGGAATGTGA
TGGAATGTGA
TGGAATGTGA
TGGAATGTGA
TGGAATGTGA
TGGAATGTGA
TGGAATGTGA

TGGAATGTGA
TGGAATGTGA

[E3
ACATCAATGA

1
GTGCGAACAT CCAAACATGC

¥
3,200
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CCTTGTATCC

E2
ACATCAATGA
[E3
ACATCAATGA
15:]
ACATCAATGA
[E3
ACATCAATGA
[E3
ACATCAATGA

GTGCGAACAT CCAAACATGC

GTGCGAACAT CCAAACATGC

GTGCGAACAT CCAAACATGC

GTGCGAACAT CCAAACATGC

GTGCGAACAT CCAAACATGC

CCTTGTATCC

CCTTGTATCC

CCTTGTATCC

CCTTGTATCC

CCTTGTATCC

[E3
ACATCAATGA

GTGCGAACAT CCAAACATGC

CCTTGTATCC

[E3

ACATCAATGA
[E3
ACATCAATGA
[E3

ACATCAATGA
ACATCAATGA

GTGCGAACAT CCAAACATGC

GTGCGAACAT CCAAACATGC

GTGCGAACAT CCAAACATGC
GTGCGAACAT CCAAACATGC

CCTTGTATCC

CCTTGTATCC

CCTTGTATCC
CCTTGTATCC

077
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anry

aory

2888

2888

2888

2877
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3155

567

3157

2668

2668

2968

2057

2057
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TTGCAAAGGT
E3 I. "
TTGCAAAGGT
=] 'r vl
TTGCAAAGGT
E3 I.- l
TTGCAAAGGT

b e L]

=] |
TTGCAAAGGT
3 1
TTGCAAAGGT
fm
E3 '
TTGCAAAGGT

e

E3 ;
TTGCAAAGGT
=] 'r vl
TTGCAAAGGT
=] {pm
TTGCAAAGGT

3,220
|
AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

AATTGCAGAA

ACACTGATGG

ACACTGATGG

ACACTGATGG

ACACTGATGG

ACACTGATGG

ACACTGATGG

ACACTGATGG

ACACTGATGG

ACACTGATGG

ACACTGATGG

3,240
[

GAGCTACACC
GAGCTACACC
GAGCTACACC
GAGCTACACC
GAGCTACACC
GAGCTACACC
GAGCTACACC
GAGCTACACC
GAGCTACACC

GAGCTACACC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

TGTTCGTGCC

3,260
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CATCAGGATT
CATCAGGATT
CATCAGGATT
CATCAGGATT
CATCAGGATT
CATCAGGATT
CATCAGGATT
CATCAGGATT
CATCAGGATT

CATCAGGATT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

CAGGAGCGAT

3,280

|
GATCCAAAAA 3237

GATCCAAAAA 3230

GATCCAAAAA 3235
GATCCAAAAAR 3237
GATCCAAAAA 3237
GATCCAAAAA 1048
GATCCAAAAA 3045
GATCCAAAAA 3045
GATCCAAAAA 3037

GATCCAAAAA 3037

TTGCAAAGGT AATTGCAGAA ACACTGATGG GAGCTACACC TGTTCGTGCC CATCAGGATT CAGGAGCGAT GATCCAAAAA

TCCARAGOT AATTGCAGAR ACACTGATGE

GTATACCCTG

GTATACCCTG

GTATACCCTG

GTATACCCTG

GTATACCCTG

GTATACCCTG

GTATACCCTG

GTATACCCTG

GTATACCCTG

GTATACCCTG
GTATACCCTG

[

V

3,300
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TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT

TGTTCGAGCT
TGTTCGAGCT

GACTCAAACA

GACTCAAACA

GACTCAAACA

GACTCAAACA

GACTCAAACA

GACTCAAACA

GACTCAAACA

GACTCAAACA

GACTCAAACA

GACTCAAACA
GACTCAAACA

GACCTACACG TGTCGTGGE CATCACGATT CRGGAGCGAT CATCCRARAA

HAGCTCTGRA
AAGCTCTGAA
AAGCTCTGAA
AAGCTCTGAA
AAGCTCTGAA
AAGCTCTGAA
AAGCTCTGAA
AAGCTCTGAA
AAGCTCTGAA

AAGCTCTGAA
AAGCTCTGAA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA

GGTGGCCTTA
GGTGGCCTTA

3,340
I
GGTATGGGTT

GGTATGGGTT
GGTATGGGTT
GGTATGGGTT
GGTATGGGTT
GGTATGGGTT
GGTATGGGTT
GGTATGGGTT
GGTATGGGTT

GGTATGGGTT
GGTATGGGTT

ATAACTTATA

ATAACTTATA

ATAACTTATA

ATAACTTATA

ATAACTTATA

ATAACTTATA

ATAACTTATA

ATAACTTATA

ATAACTTATA

ATAACTTATA
ATAACTTATA

r
- OTATACOCTG TGTTCEAGET CACTCRAACA ARGCTCTGAA GGTGGCCTTA GETATGOGTT ATARCTTATA AGCARCCAAR

3,360
|
AGCAACCAAA 3317

AGCAACCAAA 1119

AGCAACCAAA 3315
AGCAACCAAA 31T
AGCAACCAAA 3317
AGCAACCAARA 3128
AGCAACCAAA 3128
AGCAACCAAA 3128
AGCAACCAAA 31T

AGCAACCAAA
AGCAACCAAA

3T




Marex_Sks2 ATATTTTGCA

NDBE112_Skbs2 ATATTTTGCA
Robust Sbs2 ATATTTTGCA
Traitien_Sbs2 ATATTTTGCA
Pinnacle_Sbs2 ATATTTTGCA
Bowman_Sbs2 ATATTTTGCA
ND Genesis_Sbs2 ATATTTTGCA
TR3DE_Shs2 ATATTTTGCA
Stepioe_Sbs2 ATATTTTGCA

Harrington_Sbs2
Consensus

ATATTTTGCA
ATATTTTGCA
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Sequence logo
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Morex_Sbs2 AGTCTGAGCA
NDBE112_5bs2 AGTCTGAGCA
Robust_Sbs2 AGTCTGAGCA
Traition_Sbs2 AGTCTHBAGCA
Pinnacle_Sbs2 AGTCTEAGCA
Bowman_Sbs2 AGTCTEAGCA

ND Genesis_Sbs2 AGTCTEAGCA

TR306_Sbs2 AGTCTEAGCA

Steploe_Sbs2 AGTCTEAGCA

Harrington_Sbs2 AGTCTEAGCA
Consensus AGTCTNAGCA

Consanation
I

Sequence logo

a0em
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CﬂCCRlTTG+ TCACACATTG
CACCAATTGT TCACACATTG
CACCAATTGT TCACACATTG
CACCAATTGT TCACACATTG
CACCAATTGT TCACACATTG
CACCAATTGT TCACACATTG
CACCAATTGT TCACACATTG
CACCAATTGT TCACACATTG
CACCAATTGT TCACACATTG

CACCAATTGT
CACCAATTGT

TCACACATTG
TCACACATTG

3460
|

GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG
GAGTACAGTT TGTGCAGATG

GAGTACAGTT
GAGTACAGTT

TGTGCAGATG
TGTGCAGATG

3400

CTTG&TR&AA ARCAGAAAGC
CTTGATAAARA AACAGAAAGC
CTTGATAAAA AACAGAAAGC
CTTGATAAARA AACAGAAAGC
CTTGATAAAA AACAGAAAGC
CTTGATAAAA AACAGAAAGC
CTTGATAAAA AACAGAAAGC
CTTGATAAAA AACAGAAAGC
CTTGATAAARA AACAGAAAGC

CTTGATAAAA
CTTGATAAAA

ARCAGAAAGC
AACAGAAAGC

3480
1

TCATGTAGTA AAGCAATCGT

TCATGTAGTA AAGCAATCGT
TCATGTAGTA AAGCAATCGT
TCATGTAGTA AAGCAATCGT
TCATGTAGTA AAGCAATCGT
TCATGTAGTA AAGCAATCGT
TCATGTAGTA AAGCAATCGT
TCATGTAGTA AAGCAATCGT
TCATGTAGTA AAGCAATCGT

TCATGTAGTA
TCATGTAGTA

AAGCAATCGT
AAGCAATCGT

1420
]

TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC
TTTTTTGTGC TTCTTTATGC

TTTTTTGTGC
TTTTTTGTGC

TTCTTTATGC
TTCTTTATGC

3,500
1

GAGATGGCAC AATATGTGTA

GAGATGGCAC AATATGTGTA
GAGATGGCAC AATATGTGTA
GAGATGGCAC AATATGTGTA
GAGATGGCAC AATATGTGTA
GAGATGGCAC AATATGTGTA
GAGATGGCAC AATATGTGTA
GAGATGGCAC AATATGTGTA
GAGATGGCAC AATATGTGTA

GAGATGGCAC
GAGATGGCAC

AATATGTGTA
AATATGTGTA

AGTCTEAGCA CAGTAGAGTT TGTGCAGATG TCATGTAGTA AAGCAATCET CACATGECAC ANTATGTCTA

3,440

CGGCCHTMTAJH?
CGGCCATATA 3309
CGGCCATATA 3305
CGGCCATATA 3387
CGGCCATATA 3397
CGGCCATATA 3208
CGGCCATATA 3208
CGGCCATATA 3208
CGGCCATATA 3107

CGGCCATATA 3197
CGGCCATATA

—
AIATTTTGCR CACGRATIGT TCAGACATTG CTICATAAAR AACRGARACC TTTITIGIGE TTCTTTATGE CGCCCATAIA

TTTTTTﬁGCé
TTTTTTAGCC
TTTTTTAGCC
TTTTTTAGCC
TTTTTTAGCC 3477
TTTTTTAGCC 3288
TTTTTTAGCC 3288
TTTTTTAGCC 3288
TTTTTTAGCC 3277

TTTTTTAGCC 3277

TTTTTTAGCC

TTTTTTAGCC
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TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 3716
E4
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 3718

|- ]
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 3714
E4
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 3716
Ed4
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 1716
Ed4
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 1528
Ed
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 1528

Ed4
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 3528

Ed4
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 3517

Ed
TGGTCAGATA TTGTACCATE AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG 3517
TGGTCAGATA TTGTACCATN AAATTATGTC AAAACAAGTC GATACATTGA AGATATTCAC GCAGGAAGAT CTGAAGAAGG

A
TGGTCAGATA TTGTACCAT: AARTTATGTC AARACARGTC GATACATTCA ACATATICAC CCAGGAAGAT CTGRAGARGG

S FEmAwE e e

CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3796
- esess
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3798

se A&
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3794
B L —
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3796

B SReRAK
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3706
& L
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3608
.
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 1608
e
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3608

L
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3507
Ei L —
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC 3507
CTACAAGCGG TTTTGACGAG AGCAGAGAAG TGGGCAAGGG GGGTCACGGC ACAGTGTACA AGGGCATTCT TAAGGATAGC

e
CTACARGEGG TTTTGACGAG AGCAGAGRAG TOGECARCGS GEGTCACGEC ACAGTCTACA AGGECATICT TRAGGATAGE




Morex_Sbs2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TEATECTTTC 3876

NDOBE112 _5be2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TEATECTTTC 3478

Robust Sks? AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TEATECTTTC 3874

Traltion_Sbs2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TEATECTTTC 3876

Pinnacle_Sbs2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TCATECTTTC 3876

Bowman_Sbs2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA THATACTTTC 3688

MND Genesis_Sbs2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TTATACTTTC 3685

TR3I0E6_Sbs?2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TTATACTTTC 36BE

Sweploe_Sbs? AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TTATACTTTC 3677

Haringlon_Sbs?2 AAGGAAGTAG CCGTGAAGCG CTCAAAGATC ATGAACGTGG CCGAAACTGA CGAATTTGTG CACGAGATTA TTATACTTTC 3677
Consenaus

e OO C0CTCACL: CCHAKATC ATCRMCETCL CCOMMCTOR CCRRTTTETE CACGHCATIA TebrebTTe

Morex Sbs2 ACAGATCAAC CACCGGAATG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3956
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NDB112_Sbs2 ACAGATCAAC CACCGGAATG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3858

Robust_Sbs2 ACAGATCAAC CACCGGAATG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3054

Traition_Sbs2 ACAGATCAAC CACCGGAATG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3856

Pinnacle_Sbs?2 ACAGATCAAC CACCGGAATG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3456

Bowman_Sbs? ACAGACCAAC CACCGTAACG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3766

MO Genesis_Shs2 ACAGACCAAC CACCGTAACG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3768

TR30E_Sbs2 ACAGACCAAC CACCGTAACG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3768

Steploe_Sbs2 ACAGACCAAC CACCGTAALCG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3757

Harringien_Sbe2 ACAGALCCAAC CACCGTAACG TGGTCAGGCT TCTAGGGTGC TGCTTAGAGG TGGAAGTTCC GATGCTGGTC TATGAATTCA 3747
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ACACASCARG CACCUoAASG TOGTCAGGCT TCTAGGOTEC TGCTTACAGG TOGRAGTTCE GATCTCGTC TATCRATIC



Morex_Sbs2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 4036

NDB112_Sks2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 4038

Robust_Sbs2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 4034

Traition_Sbs2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 4036

Pinnacle_Sks2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 4036

Bowman_Sbs2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 3848

MD Genesis_Sks2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 3848

TR306_Shs2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 3848

Stepioe_Sbs2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 3837

Haminglon_Sks2 TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC 3837
Consensus TCCCTAATGG CACTCTCTTT CAGTTTATCC ATCGTAACTA CGGAAGTCCA CCTCCCTCGC TGGACACCCG TCTCAGGGTC

sevecei JCWCTATGE CACTCICTTT CHCTTTCE ATCTTARCTA COUAROTOOR CCTOCOTO%0 TOUACACCCE TOTOACEEe

Maorex_Sbs2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 4116

WDBE112_Sbs2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 4118

Robust_Sbs2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 4114

Traition_Sbs2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 4116

Pinnacle_Sbs2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 4116

Bowman_Shs2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 3028

N Genesis_Sbs? GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 3828

TR3I0G_Sbs2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 3028

Steploe_Shs? GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT 38917

Harmringion_Sbks2 GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT o7y
Consensus GCACAGGAAT CCGCTGAAGC ACTGGCGTAT CTGCATCTGT CCATGAACCA ACCTATAGTA CACGGAGATG TCAAGTCTAT

SCACAGCAAT COGCTGAAGC ACTGECGTAT CTGCATCTCT CCATGAACCA ACCTATAGTA CACCGAGATG TCARGTCTAT

Consenation
2

Sequence logo

Lr T




Morex_Sbs2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC GACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4186

NDE112_She2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC GACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4198

Robust_Sbs? GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC GACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4194

Traition_Sks2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC GACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4196

Finnacle_Shs2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC GACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4196

Bowman_Sbs2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC AACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4008

MWD Genesis_Sbs2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC AACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4008

TR30G_Shbs2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC AMACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 4008

Steploe_Shs? GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC GACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 3047

Harringlon_Sbs2 GAACATTCTC TTGGACGAGA ACTACATGGC GAAAGTGACC GACTTTGGGG CGTCAAGGAT GCTCCCCAAG GACGAGGTTC 3487
Consensus

s AMONTTCT TIGACCACH MCTACHTCEC CAMACTONCC sRCTTTS0% CCTCRACGAT CLTCCCOME Cheohorte

Morex Sbs2 AGTTCATGAC ATTAGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAC ATGCAGGAGA GGAAGCTAAC AGAGAAGAGC 4276
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NDB112_5Sbs2 AGTTCATGAC ATTAGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAC ATGCAGGAGA GGAAGCTAAC AGAGAAGAGC 4278

Robust_Sbs2 AGTTCATGAC ATTAGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAC ATGCAGGAGA GGAAGCTAAC AGAGAAGAGC 4274

Traition_Sbs2 AGTTCATGAC ATTAGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTALC ATGCAGGAGA GGAAGCTAAC AGAGAAGAGC 4276

Pinnacle_Sbs2 AGTTCATGAC ATTAGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAC ATGCAGGAGA GGAAGCTAAC AGAGAAGAGC 4276

Bowman_Sbs? AGTTCATGAC ATTEGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAT ATGCAGGAGE GGAAGCTAAC AGAGAAGAGC 4088

MO Genesis_Sbs2 AGTTCATGAC ATTGGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAT ATGCAGGAGE GGAAGCTAAC AGAGAAGAGEC 4088

TRI0G_Sbs2 AGTTCATGAC ATTGGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAT ATGCAGGAGE GGAAGCTAAC AGAGAAGAGC 4088

Steploe_Sbs2 AGTTCATGAC ATTGGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAT ATGCAGGAGE GGAAGCTAAC AGAGAAGAGC 4077

Harrington_Skbe2 AGTTCATGAC ATTGGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAT ATGCAGGAGE GGAAGCTAAC AGAGAAGAGC 4077
Consensus AGTTCATGAC ATTNGTGCAG GGCACCATGG GCTACCTGGA CCCTGAGTAN ATGCAGGAGN GGAAGCTAAC AGAGAAGAGC

Consaration

soawrcaege \GTTOATGAC ATToGTGCAG GOOAGCATGE GETACCTOOR COGTCAGTAs ATGOAGGAGe GGARGCTAAG AGACRAGAGC




Morex_Sbs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4356

NOB112_5bs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4358

Robuat She? GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4354

Traltion_Sbs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4356

Pinnacle_Sbs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4356

Bowman_Sbs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4168

ND Genesis_Shs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAARAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4168

TRI0DE_Sbs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4168

Stepioe_Sbs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4157

Harminglon_Sbs2 GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCE CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC 4157
Consensus GATGTTTACA GCTTTGGCGT CGTGCTTCTG GAACTGATCA CGGGGAAAAC AGCCATTTAC CACGACGGCC CCAAGGAAGC

ez ATOTTTACK COTTTCCLOT COTCOTTOTS GAMCTGATOA COLCOAARE RCCCATTTA CACCHCG60 CORGCARGL

Morex_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4436

WOBE112_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4438

Robust_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4434

Traition_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4436

Pinnacle_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4436

Bowman_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4248

MND Genesis_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4248

TRIO0G_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4245

Steploe_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4237

Harrington_Sbs2 CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG 4237
Consensus CAAGAACCTC GCATCGTCCT TCCTGCTCGC GATGAAGGAT GGGAGCCTTG ATGACATCCT GGACGCGAGC ATAGTGGGCG

CARGACCTC GEATCGTCCT TCCTCCTCGC GATGRAGEAT GGEAGCCTTG ATGACATCCT GGACGCEAGE ATAGTGGGC

Conservation
2im

Sequence logo
0 e



Morex Sbs2 ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4518

WOBE112_S5he? ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4518

Robust Sbs? ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4514

Traition_Sks2 ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4516

Pinnacle_Sbs2 ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4516

Bowman_Sbs2 ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4328

MND Genesis_Sbs2 ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4328

TR306_She? ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4328

Steploe_Shbs? ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 437

Harminglon_Sks2 ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC 4317
Consensus ACGGGATGGA GACGCTGCTG GGAGAAGTCG CCGAGATGGC GAGTATGTGC TTGAGCACCA GGGGGAAAGA GAGACCTTCC

Consamation

sewore v, AUOCCATGEA CACLCTCCTC CONGMGTC CCACATCG CAGTATCTEC TTCAGGACOR CUGCRRAGA CAGAUCTTCG

EO0L 4520 4640
1 1
Marax_Sbs2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4596

|

|

NDB112_Sbs2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4508

|

Robust_Sbs?2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4504

|

Traition_Sbs2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAMACTGGTG CTCGAGCATG GGAAAATAGA 4508

|

Pinnacle_Sbs2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4508

|

Bowman_Shs? ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4408

|

MO Genesis_Shs? ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4408

|

TR3I0G6_Skbs2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4408

|

Steploe_Sbs2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4387

|

Hamington_Sbs2 ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA 4307
Consensus ATGACCCAGG TGGCTGACAA GCTGAAGGCT CTGCGAAGCA CGTGGATGGA GAAACTGGTG CTCGAGCATG GGAAAATAGA

Conseration

e
soawnceoge. ATGACCCAGE TOGCTGACAR GCTGARGOCT CTGCCAAGCA COTGEATGEA GRAACTGGTG CTCCAGCATC CCRARATAGA
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E4
TCGTCTGGTC

Ed
TCGTCTGGTC

ERT

1
GCTGGCTCCT

GCTGGCTCCT

CGCCTGCAGA

CGCCTGCAGA

.G
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TTTAATGCTT

TTTAATGCTH

TGCGTTCCTC

TGCGTTCCTC

EREH

1
COTCGECGAG

CETCGECGAG

4,720
1

CGTGTTITCG ACTGGGGCCC

CGTGTTITCG ACTGGGGCCC

E4
TCGTCTGGTC

GCTGGCTCCT

CGCCTGCAGA

TTTAATGCTH

TGCGTTCCTC

COTCGOCGAG

CGTGTTITCG ACTGGGGCCC

E4
TCGTCTGGTC

GCTGGCTCCT

CGCCTGCAGA

TTTAATGCTT

TGCGTTCCTC

COTCGECGAG

CGTGTTITCG ACTGGGGCCC

Ed

TCGTCTGGTC

GCTGGCTCCT

CGCCTGCAGA

TTTAATGCTT

TGCGTTCCTC

COTCGOCGAG

CGTGTTITCG ACTGGGGCCC

Ed

TCGTCTGGTC

E4
TCGTCTGGTC

Ed
TCGTCTGGTC

GCTGGCTCCT

GCTGGCTCCT

GCTGGCTCCT

CGCCTGCAGA

CGCCTGCAGA

CGCCTGCAGA

TTTAATGCTE

TTTAATGCTE

TTTAATGCTE

CGCGTTCCTC

CGCGTTCCTC

EGCGTTCCTC

CITCGICGAG

CITCGICGAG

CITCGICGAG

CGTGTTETCG ACTGGGGCCC

CGTGTTETCG ACTGGGGCCC

CGTGTTETCG ACTGGGGCCC

E4
TCGTCTGGTC

GCTGGCTCCT

CGCCTGCAGA

TTTAATGCTE

EGCGTTCCTC

CITCGICGAG

CGTGTTETCG ACTGGGGCCC

E4
TCGTCTGGTC
TCGTCTGGTC

GCTGGCTCCT
GCTGGCTCCT

P71

CGCCTGCAGA
CGCCTGCAGA

TTTAATGCTE
TTTAATGCTHN

Ed

AGATATCTGA

AGTAGGTATA

GAGACACCCA

GATGA 4711

Ed

AGATATCTGA

AGTAGGTATA

GAGACACCCA

GATGA 4713

Ed
AGATATCTGA
Ed
AGATATCTGA
Ed
AGATATCTGA

AGTAGGTATA

AGTAGGTATA

AGTAGGTATA

GAGACACCCA

GAGACACCCA

GAGACACCCA

GATGA 4709

GATGA 4711

GATGA 4711

Ed
AGATATCTGA

AGTAGGTATA

GAGACACCCA

GATGA 4523

E4

AGATATCTGA

AGTAGGTATA

GAGACACCCA

GATGA 4523

Ed

AGATATCTGA

AGTAGGTATA

GAGACACCCA

GATGA 4523

E4
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Ed
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AGTAGGTATA
AGTAGGTATA

GAGACACCCA
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I
ACATATCTGA AGTAGETATA GAGACACCCA GATGA

GATGA 4512

GATGA 4512
GATGA

CGCGTTCCTC
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CITCGICGAG
CNTCGNCGAG

CGTGTTETCG ACTGGGGCCC
CGTGTTNTCG ACTGGGGCCC

I D I D
1GGTETG6TC GCTGOCTCCT CGCCTECAGR TTTAATGCTs <GCGTICCTE CoTCESCEAG COTGTTSTCE AGTEGGGCCE
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M G 8
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M G 5
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M G 8
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M G S

ATGGGCTCAG
Mm G 8

ATGGGCTCAG
M G S

ATGGGCTCAG
M G 8

ATGGGCTCAG
M 6 s

ATGGGCTCAG
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|
ATAGATCGGT
D R 8§ V
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ATAGATCGGT
DR 8 V

ATAGATCGGT
DR 5§ V
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D R § V
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D R 8 V
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D R s V
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DR 8§ V
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b R 8§ V
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Supplementary Figure 6B.
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I
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T L I L a H

CACGCTGATC CTGCAGCATA
T L 1 L Q@ H

CACGCTGATC CTGCAGCATA
T L 1 L Q@ H

CACGCTGATC CTGCAGCATA
T L 1 L Q@ H

CACGCTGATC CTGCAGCATA
T L I L a H

CACGCTGATC CTGCAGCATA
T L 1 L @ H

CACGCTGATC CTGCAGCATA
T L I L a H

CACGCTGATC CTGCAGCATA
T L 1 L a H

CACCCTAGCC CTACAACATA
T L A L Q H

CACCCTAGCC CTACAACATA
T L A L Q@ H

CACGCTGATC CTGCAGCATA

80

I
GTACCACCGT 80
s 1T T V

GTACCACCGT 80
s T T V

GTACCACCGT &0
s 1T T V

GTACCACCGT 80
s T T V

GTACCACCGT 80
5 T T V

GTACCACCGT 80
s T T V
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s T T V
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s T T V

GTACTACCAC 80
s T T 7

GTACTACCAC 80
s T 1T T

GTACCACCGT

I B e w
ATGOCCTCAG ATAGATCGGT ATGTCAGARG CTCTIACTAC TTGTCecer(C CACeCTansC CToCASCATA GTACeACC:t



100

|
Morex_Sbs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G s G § 8

NDB112_8bs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G § G § 8

Robust Sbs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G s G § 8

Tradition_Sbs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G § G § 8

Pinnacle_Sbs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G s G § 8

Bowman_Sbs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G § G § 8

ND Genesis_Sbs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G s G § 8

TR306_Sbs2 TTATGGGTCT GGGTCTTCAG
Translation +1 Y G § G § 8

Steptoe_Sbs2 TTATGGGTCT GGAACCTCCG
Translation +1 Y G s G T 8

Harrington_Sbs2 TTATGGGTCT GGAACETCEG

Translation +1 Y G § G T 8
Consensus TTATGGGTCT GGGTCTTCAG
Conservation

2.0hits

Sequence logo
0 Obity

GGAGCATCAA
G 8§ 1 N

GGAGCATCAA
G 8§ | N

GGAGCATCAA
G 8§ 1 N

GGAGCATCAA
G 8§ | N

GGAGCATCAA
G 8§ 1 N

GGAGCATCAA
G 8§ | N

GGAGCATCAA
G 8§ 1 N

GGAGCATCAA
G 8§ | N

GGGGCATCAA
G G |1 N

GGGGCATCAA
G G | N

GGAGCATCAA

TTATGGGTCT GGerCeTCAG CEACCATOAR CArGECACEG CCTGCCTGCE CAGACASGTG TGG+AACGTC AGCATeCCGT

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
Mm A R P P D R C G N V s I P

(-]
[+]

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
Mm A R P G C P D R C G N V s |1 P

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
Mw A R P P D R C G N V s I P

(-]
[+]

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
Mm A R P G C P D R C G N V s |1 P

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
m A R P P D R C G N V s I P

(-]
[+]

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
Mm A R P G C P D R C G N V s |1 P

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
Mw A R P P D R C G N V s I P

(-]
[+]

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT 160
Mm A R P G C P D R C G N V s |1 P

CAGGGCACGG CCTGGCTGCC CAGACAAGTG TGGCAACGTC AGCATTCCGT 160
R A R P P D K € G N V s I P

(-]
[+]

CAGGGCACGG CCTGGCTGCC CAGACAAGTG TGGCAACGTC AGCATTCCGT 160
R A R P G C P D K € G N V s |1 P

CATGGCACGG CCTGGCTGCC CAGACAGGTG TGGTAACGTC AGCATCCCGT

Morex_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T 6 K

G ¢ F

a E P F s v T € N E § R A Y L A S

NDB112_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T 6 K

G C F

Q@ E P F S8 V T € N E S8 R A Y L A s

Robust_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T G K

G ¢ F

a E P F s Vv T ¢ N E § R A Y L A S

Tradition_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T 6 K

G ¢ F

Q@ E P F S8 V¥V T € N E S8 R A Y L A s

Pinnacle_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T 6 K

G C F

a E P F s v T cC N E § R A Y L A S

Bowman_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translation+1 ¥ P F G T G K

G C F

Q E P F 8 VvV T € N E S8 R A Y L A 58

ND Genesis_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T G K

G ¢ F

@ E P F s v T ¢ N E § R A Y L A S

TR306_Sbs2 ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T 6 K

G ¢ F

Q E P F S8 V T € N E S R A Y L A s

Steptoe_Sbs2 ACCCATTCGG CACTGGAAAT GGGTGCTTCA GAGAACCCTT TAGTGTTACA TGCAACGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T G N

G C F

R E P F s Vv T cC N E § R A Y L A S

Harrington_Sbs2 ACCCATTCGG CACTGGAAAT GGGTGCTTCA GAGAACCCTT TAGTGTAACA TGCAACGAGA GCAGGGCATA TCTGGCCTCA 240

Translaton+1 ¥ P F G T G N

G € F

R E P F 8 VvV T € N E 85 R A Y L A 5

Consensus ACCCGTTCGG CACTGGAAAG GGCTGCTTCC AAGAACCCTT CAGTGTTACA TGCAATGAGA GCAGGGCATA TCTGGCCTCA

Conservation

seavrcioe, GO TO6 CACTOGARA GGcTGCTTCe sAGAACCCTT eAGTGTTACA TGCAReGAGR GCAGGGCATA TCTGECETCA
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Translation +1
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Translation +1
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Translation +1
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Translation +1
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Translation +1
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Translation +1
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Translation +1

Consensus
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2.0bits

Sequence logo
0 Obite

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T G V R VvV L D I N L T F G E VvV R V Q N P K I A § a ¢

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T 6 vV R V L D I N L T F 66 E V¥V R ¥V Q@ N P K I A § Q C N

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T G V R VvV L D I N L T F G E VvV R V Q N P K I A § a ¢

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T 6 vV R V L D I N L T F 66 E V¥V R VvV Q@ N P K I A § Q@ C N

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T G V R V L D I N L T F G E VvV R V Q N P K I A s a ¢

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T 6 vV R V L D I N L T F 66 E V¥V R ¥V Q@ N P K I A § Q C N

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T G V R V L D I N L T F G E VvV R V Q N P K I A s a ¢

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T 6 vV R V L D I N L T F 66 E V R V¥V Q@ N P K I A § Q C N

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T G V R V L D I N L T F G E VvV R V Q N P K I A s a ¢

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA 320
T 6 vV R V L D I N L T F 66 E V R V¥V Q@ N P K I A § Q C N

ACCGGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTGT TCAGAACCCA AAGATAGCAT CGCAATGCAA

ACCEGAGTTA GGGTACTAGA CATCAACCTT ACCTTTGGTG AGGTTCGTCT TCAGARCCOA AAGATAGCAT CGCARTGCAA

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA 400
Y T N G T N § T 8 L A G L -] L D P F H T v 8§ N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAL GGTTTCCAAC ACCAAGAACA 400
Yy T N 6 T N S T S8 L A 6 L S L D P F H T Vv 8 N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA 400
Y T N G T N s T 8 L A G L 8 L D P F H T v 8 N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAE GGTTTCCAAC ACCAAGAACA 400
Yy T N 66 T N S8 T 8 L A 6 L S L D P F H T Vv 8 N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAC GGTTTCCAAC ACCAAGAACA 400
Y T N 6 T N S8 T 8 L A 6 L S8 L D P F H T Vv 8 N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAA GGTTTCCAAC ACCAAGAACA 400
Yy T N 66 T N S T S L A 6 L S L D P F H K Vv 8§ N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAA GGTTTCCAAC ACCAAGAACA 400
Y T N G T N § T 8 L A G L -] L D P F H K v 8§ N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAA GGTTTCCAAC ACCAAGAACA 400
Yy T N 6 T N S T S8 L A 6 L S L D P F H K VvV 8 N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAA GGTTTCCAAC ACCAAGAACA 400
Y T N G T N s T 8 L A G L 8 L D P F H K v 8 N T K N

CTACACCAAC GGCACCAACA GCACCAGTTT GGCTGGCTTA AGTCTTGATC CTTTTCATAA GGTTTCCAAC ACCAAGAACA 400
Yy T N 6 T N S T 8 L A 6 L S8 L D P F H K VvV 8 N T K N
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CTACACCAAC GECACCAACA GCACGAGTTT GEGTGGCTTA AGTCTTGATC CTITICATAs GGTTTCCAAC ACCAAGAACA



a0 440 460 410
| "

GUB_WAK ) i | |
Morex_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480
Translation +1 K L | E] | G C 8 M L G M | v G Vv T K G K N o Q L E L P |

b

GUB_WAK >
NDB112_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480
Translaton+1 K L | 8 I 6 ¢ s M L G M 1 Vv G VvV T K 6 K N Q@ L E L P

[GUE_WAK )

Robust_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480

Translation +1 K L | L I G ¢ 5§ M L G M v G v T K G K N Q@ L E L P |
'GUB_WAK >

Tradition_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480

Translaon+t K L I 8 I 66 € § M L 6 W I ¥V 6 ¥V T K 6 K N @ L E L P |

[GUB_WAK )

Pinnacle_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480

Translation +1 K L 1 -] 1 G [+ 5 ] L G M 1 v G v T K G K N Q L E L P 1
GUB_WAK )

Bowman_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480

Translation+1 K L | S | G C § M L G M | v G Vv T K G K N Q@ L E L P |

GUE_WAK :
ND Genesis_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480
Translation +1 K L 1 -] 1 G c 5 M L G M 1 v G v T K G K N Q L E L P 1

'GUB_WAK )
TR306 Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480
Translation+1 K L I 88 I 6 € § ™M L GG ™M I ¥V 66 ¥V T K G K N Q@ L E L P 1

GUB_WAK )
Steploe_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480
Translation +1 K L I 8 I G C 8§ M L G M 1V G v T K G K N Q@ L E L P |

GUB_WAK >

Harrington_Sbs2 AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT 480

Translaton+1 K L I 8 I G € s M L G M 1 Vv G VvV T K 6 K N Q@ L E [ |

Consensus AGTTGATATC GATCGGGTGT AGTATGCTTG GAATGATCGT AGGAGTGACC AAGGGCAAGA ACCAGCTTGA GTTACCCATT

oo, AGTTGAT SAGGGET STATGOT1 GRATCATOT AGGACTGU, MGGOCAG ACGAS TG 6 TNLCAT

500 520 540 B8

| [ I I
Morex_Sbs2 GTCAACTCAT GCTTTTCATA CTGCACTGAC GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaton+1 VN 8 cC F 8 Y c T D A 8§ 8§ v D D 8 T E C A G M G € C a

NDB112_Sbs2 GTCAACTCAT GCTTTTCATA CTGCACTGAC GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaton+1 ¥ N & € F s Y € T D A S S V D D S8 T E € A G M 6 C € Q

Robust_Sbs2 GTCAACTCAT GCTTTTCATA CTGCACTGAC GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translation+1 VN 8 ¢ F 8 Y c T D A 8§ S8 v D D 8 T E C A G M G C C aq

Tradition_Sbs2 GTCAACTCAT GCTTTTCATA CTGCACTGAC GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaten+t ¥V N S € F s Y € T D A s 8 V D D S8 T E € A G M 6 €C € Q

Pinnacle_Sbs2 GTCAACTCAT GCTTTTCATA CTGCACTGAC GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaton+1 VN 8 cC F 8 Y cC T D A 8§ 8 v D D s T E C A G M G € € a

Bowman_Sbs2 GTCAACTCGT GCTTTTCATT CTGCACGGAT GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaon+1 ¥ N & € F s F € T D A S8 8 V D D S T E C A G M 6 C € Q

ND Genesis_Sbs2 GTCAACTCGT GCTTTTCATT CTGCACGGAT GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaton+1 VN 8§ ¢ F 8 F c T D A 5§ 8 v D D S8 T E C A G M G € C aq

TR306_Sbs2 GTCAACTCGT GCTTTTCATT CTGCACGGAT GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaten+t ¥V N & € F & F € T D A s S8 V D D S8 T E € A G M 6 €C ¢ Q

Steptoe_Sbs2 GTCAACTCGT GCTTTTCATT CTGCACGGAT GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translation+1 VN 8 cC F 8 F c T D A 8§ 8 v D D s T E C A G M G C C aq

Harrington_Sbs2 GTCAACTCGT GCTTTTCATT CTGCACGGAT GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA 560
Translaton+1 ¥ N S € F 8 F € T D A S8 8 V D D S T E C A G M 6 C € Q

Consensus GTCAACTCNT GCTTTTCATN CTGCACNGAN GCAAGTAGCG TCGACGATAG CACAGAGTGC GCTGGCATGG GTTGCTGCCA

Conservation

-1 & _I1F
seavoce g (CMCTCaT GOTTTICATo CTOCACGA GOARGTAGCC TOGAGGATAG CACAGAGTCC GCTGECATCG GTTGCTGCCA



Morex_Sbs2 GACCCCCCTT
Translation +1 T P L

NOB112_Sbs2 GACCCCCCTT
Translation +1 T P L

Robust_Sbs2 GACCCCCCTT
Translation +1 T P L

Tradition_Sbs2 GACCCCCCTT
Translation +1 T P L

Pinnacle_Sbs2 GACCCCCCTT
Translation +1 T P L

Bowman_Sbs2 GACCCCCCTT
Translation +1 T P L

ND Genesis_Sbs2 GACCCCCCTT
Translation +1 T P L

TR306_Sbs2 GACCCCCCTT
Translation +1 T P L

Steploe_Sbs2 GACCCCCCTT
Translation +1 T P L

Harrington_Sbs2 GACCCCCCTT
Translation +1 T P L

5BO

|
CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

CCAGGAAACA
P G N

TCAGCTCCTT
I 5 § F

TCAGCTCCTT
I s 8 F

TCAGCTCCTT
I 5§ § F

TCAGCTCCTT
I 8§ 8§ F

TCAGCTCCTT
I 8§ 8§ F

TCAGCTCCTT
I 8 8§ F

TCAGCTCCTT
I 8§ 8§ F

TCAGCTCCTT
I 8 § F

TCAGCTCCTT
I E] 5 F

TCAGCTCCTT
I s s F

B0D

|
CAACACCACA
N T T

CAACACCACA
N T T

CAACACCACA
N T T

CAACACCACA
N T T

CAACACCACA
N T T

CAACACCACA
N T T

CAACACCACA
NOT T

CAACACCACA
N T T

CAACACCACA
N T T

CAACACCACA
N T T

TCTACGCCAG
5 T P

TCTACGCCAG
s T P

TCTACGCCAG
5 T P

TCTACGCCAG
s T P

TCTACGCCAG
§ T P

TCTACGCCAG
s T P

TCTACGCCAG
§ T P

TCTACGCCAG
s T P

TCTACGCCAG
s T P

TCTACGCCAG
s T P

Consensus GACCCCCCTT CCAGGAAACA TCAGCTCCTT CAACACCACA TCTACGCCAG

Conservation
2.0bis
Sequence logo

Morex_Sbs2 CTTTCAGCCC
Translation +1 8 F & P

NDB112_Sbs2 CTTTCAGCCC
Translation+1 § F § P

Robust Sbs2 CTTTCAGCCC
Translation+1 S F 8 P

Tradition_Shs2 CTTTCAGCCC
Translation+1 8§ F 8§ P

Finnacle_Sbs2 CTTTCAGCCC
Translaton+1 8 F 8§ P

Bowman_Sbs2 CTTTCAGCCC
Translaion+1 § F § P

ND Genesis_Sbs2 CTTTCAGCCC
Translation +1 8 F 8 P

TR306_Sbs2 CTTTCAGCCC
Translation+1 8§ F 8§ P

Steptoe_Sbs2 CTTTCAGCCC
Translation +1 8 F 8 P

Harmrington_Sbs2 CTTTCAGCCC
Translaion+1 § F § P

Consensus CTTTCAGCCC
Conservation

2.00itn

Sequence logo

B0

|
ATGCAGCTAC
c 5 Y

ATGCAGCTAC
c s Y

ATGCAGCTAC
c s Y

ATGCAGCTAC
c s Y

ATGCAGCTAC
c 85 Y

ATGCAGCTAC
c s Y

ATGCAGCTAC
c 5 Y

ATGCAGCTAC
c s Y

ATGCAGCTAT
Cc k] Y

ATGCAGCTAT
c 5 Y

TCATTCATCG
5 F I

TCATTCATCG
s F 1

TCATTCATCG
§ F I

TCATTCATCG
s F 1

TCATTCATCG
85 F I

TCATTCATCG
s F 1

TCATTCATCG
5§ F I

TCATTCATCG
s F 1

TCATTCATCG
5 F 1

TCATTCATCG
s F 1

L
|

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V D

CTGAGGTGGA
A E V E

CTGAGGTGGA
A E V E

ATGCAGCTAC TCATTCATCG CTGAGGTGGA

CTCGTTCAAG
5 F K

CTCGTTCAAG
§ F K

CTCGTTCAAG
8 F K

CTCGTTCAAG
s F K

CTCGTTCAAG
8 F K

CTCGTTCAAG
§ F K

CTCGTTCAAG
8 F K

CTCGTTCAAG
§ F K

GTCGTTCAAG
5 F K

GTCGTTCAAG
§ F K

B20

|
TACCAACTGT
v P T V

TACCAACTGT
v p T V

TACCAACTGT
v P T V

TACCAACTGT
v p T V

TACCAACTGT
v P T V

TACCAACTGT
v P T V

TACCAACTGT
v P T V

TACCAACTGT
v p T V

TACCAACTGT
v P T v

TACCAACTGT
v p T V

TACCAACTGT

700

|
TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

TTTGATCGTT
F D R

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT
Y N A

ATACAACGCT

CATATGCCAG
§ Y A S

CATATGCCAG
s Y A s

CATATGCCAG
§ Y A S8

CATATGCCAG
§ Y A 8

CATATGCCAG
§ Y A S8

CATATGCCAG
§ Y A 8

CATATGCCAG
§ Y A S8

CATATGCCAG
§ Y A 8

CATATGCCAG
8 Y A 8

CATATGCCAG
§ Y A s

CTCGTTCAAG TTTGATCGTT CATATGCCAG

640

|
ACCATCCAGT 640
T 1 Q

ACCATCCAGT 640
T I Q

ACCATCCAGT 640
T 1 Q

ACCATCCAGT 640
T | Q

ACCATCCAGT 640
T 1 Q

ACCATCCAGT 640
T 1 Q

ACCATCCAGT 640
T 1 Q

ACCATCCAGT 640
T 1 Q

ACCATCCAGT 640
T 1 Q

ACCATCCAGT 640
T |1 Q

ACCATCCAGT

e
GACCGCCCTT CCAGGAARCA TCAGCTCCTT CAACAGCACA TCTAGGCCAG TACCAACTGT ATACAAGGCT ACCATCCACT

720

|
CTCTACAAAT 720

§ T N

CTCTACAAAT 720
s T N

CTCTACAAAT 720
§ T N

CTCTACAAAT 720
s T N

CTCTACAAAT 720
8§ T N

CTCTACAAAT 720
s T N

CTCTACAAAT 720
5§ T N

CTCTACAAAT 720
s T N

CTCTACAAAT 720
5 T N

CTCTACAAAT 720
§ T N

CTCTACAAAT

I D
CTITCAGCCC ATGCAGCTA TCATTCATCG CTGAGGTGCA cTCGTTCAAG TTTCATCGTT CATATGCCAG CTCTACAAAT



Morex_Sbs2 TTCAGAACTA
Translation +1 F R T

NDB112_Sbs2 TTCAGAACTA
Translaion+1  F R T

Robust Sbs2 TTCAGAACTA
Translation +1 F R T

Tradition_Sbs2 TTCAGAACTA
Translation+1 F R T

Pinnacle_Sbs2 TTCAGAACTA
Translation +1 F R T

Bowman_Sbs2 TTCAGAACTA
Translaon+1 F R T

ND Genesis_Sbs2 TTCAGAACTA
Translation +1 F R T

TR306_Sbs2 TTCAGAACTA
Translation+1 F R T

Steptoe_Sbs2 TTCAGAACTA
Translation +1 F R T

Hamington_Sbs2 TTCAGAACTA
Translation+1  F R T

Consensus TTCAGAACTA

Conservation

T40

|
AATATACGGA
K Y T E

AATATACGGA
K Y T E

AATATACGGA
K Y T E

AATATACGGA
K Y T E

AATATACGGA
K Y T E

AATATACGGA
K Y T E

AATATACGGA
K ¥ T E

AATATACGGA
K Y T E

AATATACGGA
K Y T E

AATATACGGA
K Y T E

AATATACGGA

GGGGTTTCCT
G F P

GGGGTTTCCT
G F P

GGGGTTTCCT
G F P

GGGGTTTCCT
G F P

GGGGTTTCCT
G F P

GGGGTTTCCT
6 F P

GGGGTTTCCT
G F P

GGGGTTTCCT
G F P

GGGGTTTCCT
G F P

GGGGTTTCCT
G F P

GGGGTTTCCT

760

|
TTGGTACTTG
L v L

TTGGTACTTG
L v L

TTGGTACTTG
L v L

TTGGTACTTG
L v L

TTGGTACTTG
L v L

TTGGTACTTG
L v L

TTGGTACTTG
L v L

TTGGTACTTG
L v L

TTGGTACTTG
L VvV L

TTGGTACTTG
L v L

TTGGTACTTG

ATTGGGTTGT
D w v Vv

ATTGGGTTGT
oD w v Vv

ATTGGGTTGT
D w Vv Vv

ATTGGGTTGT
D w v Vv

ATTGGGTTGT
D w v Vv

ATTGGGTTGT
D w v Vv

ATTGGGTTGT
D w v Vv

ATTGGGTTGT
D w v Vv

ATTGGGTTGT
D w v Vv

ATTGGGTTGT
D w v Vv

ATTGGGTTGT

TBO

|
TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA
G N G

TGGTAATGGA

AGTTGTTCAG AAGCTACCAG 800
5 C 8 E A T

AGTTGTTCAG AAGCTACCAG 800
§ € S8 E A T

AGTTGTTCAG AAGCTACCAG 800
5§ C 8 E A T

AGTTGTTCAG AAGCTACCAG 800
s € s E A T

AGTTGTTCAG AAGCTACCAG 800
§ C 8§ E A T

AGTTGTTCAG AAGCTACCAG 800
§ € 8 E A T

AGTTGTTCAG AAGCTACCAG 800
5 € 8§ E A T

AGTTGTTCAG AAGCTACCAG 800
§ € 8 E A T

AGTTGTTCAG AAGCTACCAG 800
§ C 8 E A T

AGTTGTTCAG AAGCTACCAG 800
§ € S8 E A T

AGTTGTTCAG AAGCTACCAG

ssavrceogo [TCAGAACTA AATATACGGA GOGGTTICCT TTGGTACTTG ATTGGGTTGT TGGTANTGEA AGTTGTICAG ARGCTAGCAG

Morex_Sbs2 GATTGGGTCA CAGAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT B0

Translation +1 I G 8

a N A

c a A V

N 8§ E

[+ I N

vV 8 N G

P G Y R C N

NDE112_Sbs2 GATTGGGTCA CAGAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G s

a N A

c a A Vv

N § E

c 1 N

v 8 N G

P G ¥ R C N

Robust_Sbs2 GATTGGGTCA CAGAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G s

a N A

c a A V

c I N

vV 8 N G

P G Y R € N

Tradition_Sbs2 GATTGGGTCA CAGAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G s

a N A

c a A Vv

N § E

c 1 N

v 8 N G

P G Y R C N

Pinnacle_Sbs2 GATTGGGTCA CAGAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G 8

a N A

c a A V

N 8§ E

[+ I N

vV 8 N G

P G Y R € N

Bowman_Sbs2 GATTGGGTCA CAAAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G 8

a N A

c a A Vv

N § E

c 1 N

v 8 N G

P G Y R C N

ND Genesis_Sbs2 GATTGGGTCA CAAAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT B&o

Translation +1 I G 5

a N A

c a A V

c I N

v 8 N G

P G Y R € N

TR306_Sbs2 GATTGGGTCA CAAAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G s

a N A

c a AV

N § E

c 1 N

v 8 N 6

P G ¥ R C N

Steploe_Sbs2 GATTGGGTCA CAGAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G s

a N A

c a A V

c I N

vV 8 N G

P G Y R € N

Harrington_Sbs2 GATTGGGTCA CAGAATGCCT GCCAAGCCGT GAATAGCGAA TGCATTAATG TGTCCAATGG CCCTGGTTAC CGCTGCAACT 880

Translation +1 I G s
Consensus

Conservation

a N A

c a A VvV

N 8§ E

c 1 N

v 8 N G

P G Y R C N
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swavrcoege. GRTTGOGTCA CARATGOCT GOCAAGCOGT GANTAGCGAA TGCATTAATG TGTCCATGG CCCTECTTAC CECTOCAACT



Morex_Sbs2
Translation +1

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG ATGCCGAGAC
cC A Q G Y A G N P Y L @ 6 &G cC R D

NDB112_Sbs2
Translation +1

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG ATGCCGAGAC
c A Q 6 Y A G N P Y L @ 6 6 c R D

Robust_Sbs2
Translation +1

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG ATGCCGAGAC
C A Q G Y A G N P Y L @ 6 G cC R D

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG
cC A Q 6 Y A G N P Y L @ 6 G

Tradition_Sbs2
Translation +1

ATGCCGAGAC

c R D

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG ATGCCGAGAC
cC A Q G Y A G N P Y L @ 6 ¢ cC R D

Pinnacle_Sbs2
Translation +1

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG GTGCCGAGAC
c A Q@ 6 Y A G N P Y L Q@ 6 6 € R D

Bowman_Sbs2
Translation +1

ND Genesis_Sbs2
Translation +1

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG GTGCCGAGAC
¢c A Q@ GG Y A G N P Y L Q@ 66 GG € R D

TR306_Sbs2
Translation +1

GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG GTGCCGAGAC
¢c A Q@ 6 Y A 6 N P Y L Q@ 6 6 € R D

Steploe_Sbs2 GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG GTGCCGAGAC
Translaton+1 € A Q@ G Y A G N P Y L @ 6 G € R D

Harrington_Sbs2 GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG GTGCCGAGAC
Translaton+1 € A Q G Y A G N P Y L @ G G cC R D
Consensus GCGCTCAAGG TTATGCGGGT AATCCTTACC TACAAGGAGG NTGCCGAGAC
Conservation

2.0bitn

Sequence logo
0.0bits

1,000
|

GTAGTCTTCC TCATAGTTTG
v V F L I v C

RB0

L —
GCAAAGGCAC
cC K G T

Morex_Shs2
Translation +1

TTGTATCCTT
L Y P

ATCCGCTGGT
5 A G

[T™
GCAAAGGCAC
cC K G T

TTGTATCCTT
L Y P

ATCCGCTGGT
s A G

GTAGTCTTCC
v VvV F

TCATAGTTTG
L 1 v cC

NDB112_Sbs2
Translation +1

[T™
GCAAAGGCAC
cC K 6 T

Robust_Sbs2
Translation +1

TTGTATCCTT
L Y P

ATCCGCTGGT
5 A G

GTAGTCTTCC
v V F

TCATAGTTTG
L 1 Vv ¢
[Th
GCAAAGGCAC
c K G T
[T
GCAAAGGCAC
cC K G T
[T™
GCAAAGGCAC
cC K G T

[TM
GCAAAGGCAC
cC K G T

TTGTATCCTT
L Y P

ATCCGCTGGT
s A G

GTAGTCTTCC
v VvV F

TCATAGTTTG
L 1 v ¢

Tradition_Shs2
Translation +1

TTGTATCCTT
L Y P

Pinnacle_Sbs2
Translation +1

ATCCGCTGGT
5 A G

GTAGTCTTCC
v VvV F

TCATAGTTTG
L I v C

TTGTATCCTT
L Y P

ATCCGCTGGT
s A G

GTAGTCTTCC
v VvV F

TCATAGTTTG
L 1 v ¢

Bowman_Sbs2
Translation +1

ND Genesis_Sbs2
Translation +1

TTGTATCCTT
L Y P

ATCCGCTGGT
k] A G

GTAGTCTTCC
v v F

TCATAGTTTG
L 1 Vv cC
™
GCAAAGGCAC
cC K 6 T

TTGTATCCTT
L Y P

TR306_Sbs2
Translation +1

ATCCGCTGGT
s A G

GTAGTCTTCC
v vV F

TCATAGTTTG
L 1 v ¢

TM
GCAAAGGCAC
c K G T

TTGTATCCTT
L Y P

Steplos_Sbs2
Translation +1

ATCCGCTGGT
s A G

GTAGTCTTCC
Vv V F

TCATAGTTTG
L I v C

[T™
GCAAAGGCAC
cC K 6 T

GCAAAGGCAC

TTGTATCCTT
L Y P

TTGTATCCTT

Harrington_Sbs2
Translation +1

ATCCGCTGGT GTAGTCTTCC
§ A G v VvV F

ATCCGCTGGT GTAGTCTTCC

TCATAGTTTG
L 1 v c

Consensus
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2.00its

Sequence logo
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|
ATCAATGAGT
I N E

GCGAACATCC
cC E H P

ATCAATGAGT
I N E

GCGAACATCC
¢ E H P

ATCAATGAGT
I N E

GCGAACATCC
cC E H P

ATCAATGAGT
I N E

GCGAACATCC
cC E H P

ATCAATGAGT
I N E

GCGAACATCC
cC E H P

ATCAATGAGT
I N E

GCGAACATCC
¢ E H P

ATCAATGAGT
I N E

GCGAACATCC
cC E H P

ATCAATGAGT
I N E

GCGAACATCC
cC E H P

ATCAATGAGT
I N E

GCGAACATCC
€ E H P

ATCAATGAGT
I N E

ATCAATGAGT

GCGAACATCC
cC E H P

GCGAACATCC

1.120 )
CGTGTTTGCT CTACGGGCTG
v F A L R A

o
CTACGGGCTG
L R A

CGTGTTTGCT
v F A

CTACGGGCTG
L R A

N,
CTACGGGCTG
L R A

CGTGTTTGCT
v F A

CGTGTTTGCT
v F A

CTACGGGCTG
L R A

'\
CTACGGGCTG
L R A

CGTGTTTGCT
v F A

CGTGTTTGCT
v F A

CTACGGGCTG
L R A

N
CTACGGGCTG
L R A

CGTGTTTGCT
v F A

CGTGTTTGCT
v F A

CTACGGGCTG
L R A

N
CTACGGGCTG
L R A

CGTGTTTGCT
v F A

CGTGTTTGCT
v F A

a0

|
AAACATGCCC 960
N M P

AAACATGCCC
N M P

960

AAACATGCCC
N M P

960

AAACATGCCC
N W P

960

AAACATGCCC
N M P

960

AAACATGCCC
N W P

960

AAACATGCCC
N M P

960

AAACATGCCC
L

960

AAACATGCCC
N M P

960

AAACATGCCC
N M P

960

AAACATGCCC

GOGCTCARGG TTATGCGGCT ANTCETTACC TACRAGGAGG aTGCGGAGAC ATCAATGAGT GCGAACATCC ARACATGOCC

|.0|IICI
AGTATCAGAA 1040
E Y a K

AGTATCAGAA 1040
E Y Q K

AGTATCAGAA 1040
E Y a K

AGTATCAGAA 1040
E Y Q K

AGTATCAGAA 1040
E Y Q K

AGTATCAGAA 1040
E Y Q K

AGTATCAGAA 1040
E Y a K

AGTATCAGAA 1040
E Y Q K

AGTATCAGAA 1040
E Y Q K

AGTATCAGAA 1040
E Y Q K

TCATAGTTTG CGTGTTTGCT CTACGGGCTG AGTATCAGAA

- 000
TTGTATCCTT GOAGCCAC ATCCGCTEET GTAGTCTTCE TCATAGTITG COTGTTTCET CTACGGGCTG AGTATCAGAA
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R K L
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R K L
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R K L

AAGGAAGCTG
R K L
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R K L
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R K L
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Steptoe_Sbs2
Translation +1

Harrington_Sbs2
Translation +1

Consensus
Conservation

2 Obits
Sequence logo

Morex_Sbs2
Translation +1

NDB112_Sbs2
Translation +1

Robust_Sbs2
Translation +1

Tradition_Sbs2
Translation +1

Pinnacle_Sbs2
Translation +1

Bowman_Sbs2
Translation +1

ND Genesis_Sbs2
Translation +1

TR306_Sbs2
Translation +1

Steploe_Shs2
Translation +1

Harrington_Sbs2
Translation +1
Consensus
Conservation

200l

Sequence logo

R K L

AAGGAAGCTG

R K L

AAGTCGATAC
Q@ v D T

AAGTCGATAC
a v b T

AAGTCGATAC
a v b T

AAGTCGATAC
Q v b T

AAGTCGATAC
@ v b T

AAGTCGATAC
Q v b T

AAGTCGATAC
a v D T

AAGTCGATAC
Q v b T

AAGTCGATAC
@ v b T

AAGTCGATAC
Q v b T

AAGTCGATAC

1,080
|

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

GCAAAAGAGA
A K E

AAGGAAGCTG GCAAAAGAGA

I D
ARGGAAGCTG GCARAAGAGA ACCARACATT CTTCGRACAG ARTGGTGGTC AGATATTGTA CCATEARATT ATGTCAARAC

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT
K E R F

AGGAAAGATT

1,140
|

ATTGAAGATA
L K I

ATTGAAGATA
L K 1

ATTGAAGATA
L K I

ATTGAAGATA
L K 1

ATTGAAGATA
L K 1

ATTGAAGATA
L K 1

ATTGAAGATA
L K |

ATTGAAGATA
L K 1

ATTGAAGATA
L K 1

ATTGAAGATA
L K 1

ATTGAAGATA

TTCACGCAGG
F T Q

TTCACGCAGG
F T aQ

TTCACGCAGG
F T a

TTCACGCAGG
F T Q

TTCACGCAGG
F T Q

TTCACGCAGG
F T @

TTCACGCAGG
F T aQ

TTCACGCAGG
F T Q

TTCACGCAGG
F T Q

TTCACGCAGG
F T Q

TTCACGCAGG

1,080

|
CTTCGAACAG
F E Q

CTTCGAACAG
F E Q

CTTCGAACAG
F E @

CTTCGAACAG
F E Q

CTTCGAACAG
F E Q

CTTCGAACAG
F E Q

CTTCGAACAG
F E Q

CTTCGAACAG
F E Q

CTTCGAACAG
F E 0

CTTCGAACAG
F E Q

CTTCGAACAG

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC
N G G

AATGGTGGTC

1,160
|

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA
E D L K

AAGATCTGAA

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

GAAGGCTACA
K A T

1,100

|
AGATATTGTA
a 1 Y

-

AGATATTGTA
Q | Y

-

AGATATTGTA
Q Y

-

AGATATTGTA
Q | Y

-

AGATATTGTA
a 1 Y

-

AGATATTGTA
Q |1 Y

=

AGATATTGTA
a 1 Y

-

AGATATTGTA
a 1 Y

-

AGATATTGTA
a |1 Y

-

AGATATTGTA
a | Y

AGATATTGTA

-

CCATGAAATT
H E I

CCATGAAATT
H E |

CCATGAAATT
H E 1

CCATGAAATT
H E |

CCATGAAATT
H E I

CCATCAAATT
H aQ |

CCATCAAATT
H a |

CCATCAAATT
H a |

CCATCAAATT

H a |

CCATCAAATT ATGTCAAAAC
H a | M 5 K

CCATNAAATT ATGTCAAAAC

1120

1120

1120

1120

1120

1120

1120

1120

1120

1120

AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
5§ 6 F b E § R E V G
L ——
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
s 6 F D E S8 R E V G
T ——
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
§ G F D E § R E V G
L —
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
s 6 F D E 8§ R E V G
BTRe RAK ]
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
8§ 6 F b E § R E V G
L —
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
s 6 F D E S R E V G
T ——
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
5 G F D E 8 R E V G
BTkcIRAK ]
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
§ 6 F D E § R E V G
STRe_RAK ]
AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200
§ 6 F b E § R E V G
L ——

AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC 1200

§ 6 F

D E 8 R E V 6

GAAGGCTACA AGCGGTTTTG ACGAGAGCAG AGAAGTGGGC

e
AAGTCCATAG ATTGAACATA TICACGCAGG ARGATCTCAA GRAGGCTACA AGCGGTTTTG ACCAGAGCAG AGARGTOGGC



Morex_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translation +1 K G G H 6 T V Y K G I L K D 8§ K E v AV K R § K I M

z

NDBE112_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translaion+1 K 6 6 H 6 T ¥V ¥ K 6 | L K D 8 K E Vv A V K R 8 K | M

|

Robust_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translation +1 K G G H 6 T V Y K G I L K D 8§ K E v AV K R 8§ K I M

z

Tradition_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translaien+1 K 6 6 H 6 T V ¥ K 6 | L K D 8 K E VvV A V K R 8 K | M

|

Pinnacle_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translation +1 K G G H 6 T V Y K G I L K D 8§ K E v AV K R 8 K I M

z

Bowman_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translaien+1 K 6 6 H 6 T V ¥ K 6 | L K D 8 K E VvV A V K R 8 K | M

|

ND Genesis_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translation +1 K G G H G T V Y K G I L K D 8§ K E v AV K R 8 K I M

z

TR306_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translaon+1 K G 6 H 6 T V ¥ K 6 | L K D S8 K E VvV A V K R 8 K | M

|

Steptoe_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translation +1 K G G H G T V Y K G I L K D 8§ K E v AV K R 8§ K I M

Harrington_Sbs2 AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA 1280
Translaon+1 K 6 6 H 6 T V ¥ K 6 I L K D S8 K E VvV A V K R 8 K | M

Consensus AAGGGGGGTC ACGGCACAGT GTACAAGGGC ATTCTTAAGG ATAGCAAGGA AGTAGCCGTG AAGCGCTCAA AGATCATGAA

z

Conservation

sewvenceiogs. MGGGGGTC ACGCCACAGT GTACRAGEGC ATTCTTARGE ATAGCAAGGR AGTAGCGGTG AAGCGCTCAA AGATCATGAA

Morex_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATCATC CTTTCACAGA TCAACCACCG GAATGTGGTC AGGCTTCTAG 1360
Translation +1 v A E T D E F VvV H E I I I L § aQ | N H R N VvV Vv R L L

NDB112_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATCATC CTTTCACAGA TCAACCACCG GAATGTGGTC AGGCTTCTAG 1360
Translaton+t ¥V A E T O E F VvV H E I 1 1 L 8 @ | N H R N V ¥V R L L

Robust_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATCATC CTTTCACAGA TCAACCACCG GAATGTGGTC AGGCTTCTAG 1360
Translation +1 v A E T D E F Vv H E I I I L 8§ Q | N H R N VvV V R L L

Tradition_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATCATE CTTTCACAGA TCAACCACCG GAATGTGGTC AGGCTTCTAG 1360
Translaton+1 ¥V A E T D E F ¥V H E I I I L 8 @ | N H R N V V R L L

Pinnacle_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATCATC CTTTCACAGA TCAACCACCG GAATGTGGTC AGGCTTCTAG 1360
Translation +1 v A E T D E F ¥V H E I I I L 8§ Q@ | N H R N V V¥ R L L

Bowman_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATTATA CTTTCACAGA CCAACCACCG TAACGTGGTC AGGCTTCTAG 1360
Translaton+1 ¥ A E T O E F ¥V H E I I I L 8 Q@ T N H R N V ¥V R L L

ND Genesis_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATTATA CTTTCACAGA CCAACCACCG TAACGTGGTC AGGCTTCTAG 1360
Translation +1 v A E T D E F V H E 1 1 1 L 8§ Q T N H R N V VvV R L L

TR306_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATTATA CTTTCACAGA CCAACCACCG TAACGTGGTC AGGCTTCTAG 1360
Translaton+1 ¥ A E T D E F V¥V H E I I I L 8 @ T N H R N V ¥V R L L

Steptoe_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATTATA CTTTCACAGA CCAACCACCG TAACGTGGTC AGGCTTCTAG 1360
Translation +1 v A E T D E F ¥V H E I I I L 8 @ T N H R N V V¥ R L L

Harrington_Sbs2 CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATTATA CTTTCACAGA CCAACCACCG TAACGTGGTC AGGCTTCTAG 1360
Translaton+1 ¥V A E T D E F Vv H E I I I L 8 @ T N H R N V V R L L

Consensus CGTGGCCGAA ACTGACGAAT TTGTGCACGA GATTATNATN CTTTCACAGA NCAACCACCG NAANGTGGTC AGGCTTCTAG

Conservation

seasoncroge. (GTGOCCCAN ACTCACGAAT TTGTGCACGA GATTAT6ATa CTTTCACAGA <CAAGCACCS eAASGTEGTC AGGCTTCTAG



Morex_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440

Translation +1

G € € L E V E v P M L VvV Y E F I P N G T L F a F | H R

NDB112_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440

Translation +1

G ¢ ¢ L E Vv E Vv P M L V¥V Y E F I P N 6 T L F @ F I H R

Robust_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440

Translation +1

G € C L E V E v P M L VvV Y E F I P N G T L F Q@ F I H R

Tradition_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440

Translation +1

G ¢ ¢ L E VvV E Vv P M L Vv Y E F I P N G T L F @ F I H R

Pinnacle_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440

Translation +1

G C C L E V E v P M L VvV Y E F I P N G T L F a F | H R

Bowman_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440

Translation +1

G ¢ ¢ L E VvV E VvV P M L V Y E F I P N 6 T L F @ F I H R

ND Genesis_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440

Translation +1

G € € L E V E v P M L VvV Y E F I P N G T L F a F | H R

TR306_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440
Translaion+t 6 € ¢ L E Vv E vV P M L Vv Y E F I P N G T L F Q@ F I H R

Steploe_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440
Translation+1 G C c L E V E v P M L v Y E F 1 P N G T L F a F | H R

Harrington_Sbs2 GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT 1440
Translation+1 G € € L E V E v P M L VvV Y E F 1 P N G T L F Q F I H R

Consensus GGTGCTGCTT AGAGGTGGAA GTTCCGATGC TGGTCTATGA ATTCATCCCT AATGGCACTC TCTTTCAGTT TATCCATCGT

Conservation
20008
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GOTCCTGOTT ACAGGTOGAA GTTCCGATGE TGGTCTATGA ATTCATCOGT ARTGGCACTC TETTTGAGTT TATCCATCOT

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y G s P P P 5§ L D T R L R V A Q E 8§ A E A L A Y L

z
T

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y 6 s P P P S L D T R L R V A Q E S A E A L A Y L

z
z

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y G s P P P 5 L D T R L R VvV A Q E § A E A L A Y L

z
z

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y 6 s p P P S8 L D T R L R V A Q E 8 A E A L A Y L

z
x

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y 6 8§ p P P 8 L D T R L R V A Q E 8 A E A L A Y L

z
- 4

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Yy 6 s p P P S8 L D T R L R V A Q E 8 A E A L A Y L

z
z

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y G s P P P 5 L D T R L R VvV A Q E 8§ A E A L A Y L

z
I

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y 6 s p P P 8 L D T R L R V A QO E S8 A E A L A Y L

z
x

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y G s P P P 5 L D T R L R Vv A Q E 8§ A E A L A Y L

z
- 4

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA 1520
Y 6 s p P P S L D T R L R V A Q E S A E A L A Y L

AACTACGGAA GTCCACCTCC CTCGCTGGAC ACCCGTCTCA GGGTCGCACA GGAATCCGCT GAAGCACTGG CGTATCTGCA

AACTACGGAR GTCCAGCTCG CTCGCTGEAC AGCCGTCTCA GGGTOGCACA GGAATCGGCT GAAGCACTEG CGTATCTGCA

z
x
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TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8 M N Q P I vV H G D Vv K 5 M N I L L D E N ¥ MmoA K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8§ m N @ P I V¥V H 6 DV K s ™M N I L L D E N Y WM A K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8 M N Q P I vV H G D v K 58 M N I L L D E N ¥ MmoA K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8§ m N @ P I V¥V H 6 D V K 8 MM N I L L D E N Y M A K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8 M N Q P I vV H G D v K 58 M N I L L D E N ¥ MmoA K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8§ m N @ P I V¥V H 6 D V K 8 ™M N I L L D E N Y M A K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 5 ™ N Q P I vV H G D Vv K 5 M N I L L D E N ¥ MmoA K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8§ m N @ P I V¥V H 6 D V K s MM N I L L D E N Y WM A K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 5 ™ N Q P I vV H G D Vv K 5§ M N I L L D E N Y MmoA K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG 1600
L 8 m N @ P I V¥V H 6 D V K s MM N I L L D E N Y WM A K

TCTGTCCATG AACCAACCTA TAGTACACGG AGATGTCAAG TCTATGAACA TTCTCTTGGA CGAGAACTAC ATGGCGAAAG

IGTGTCOATG AAGCARCCTA' TAGTACAGGG AGATGTCAAG TCTATGAAGA TTCTCTTOGA COAGARCTAC ATGECCRAAG

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTAG TGCAGGGCAC CATGGGCTAC 1680
v T D F G A § R M L P K D E v a F Mm T L v @ 6 T MmoG Y

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTAG TGCAGGGCAC CATGGGCTAC 1680
v T b F 6 A 8§ R M L P K D E Vv @ F wm T L ¥V @ 6 T WM G Y

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTAG TGCAGGGCAC CATGGGCTAC 1680
v T D F G A S§ R W L P K D E v a F Mm T L v a 6 T MmoG Y

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTAG TGCAGGGCAC CATGGGCTAC 1680
v T b F 6 A 8§ R M L P K D E Vv Q@ F ™m T L Vv @ 6 T WM G Y

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTAG TGCAGGGCAC CATGGGCTAC 1680
v T D F G A 8§ R W L P K D E v a F Mm T L v Q@ 6 T MmoG Y

TGACCAACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTGG TGCAGGGCAC CATGGGCTAC 1680
vV T N F 6 A 8§ R M L P K D E Vv @ F ™m T L Vv @ 6 T ™M G Y

TGACCAACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTGG TGCAGGGCAC CATGGGCTAC 1680
v T N F G A S R M L P K D E v a F Mmoo T L v a 6 T M G Y

TGACCAACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTGG TGCAGGGCAC CATGGGCTAC 1680
vV T N F 6 A § R MW L P K D E Vv @ F ™m T L Vv @ 6 T W G Y

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTGG TGCAGGGCAC CATGGGCTAC 1680
v T D F G A S8 R M L P K D E v a F Mm T L v a 6 T MmoG Y

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTGG TGCAGGGCAC CATGGGCTAC 1680
v T b F 6 A § R WM L P K D E Vv @ F ™m T L ¥V @ 6 T W G Y

TGACCGACTT TGGGGCGTCA AGGATGCTCC CCAAGGACGA GGTTCAGTTC ATGACATTNG TGCAGGGCAC CATGGGCTAC

o, [OACCAACTT TGGGGCGTCA AGGATGCTCC CCARGGACGA GGTICAGTTC ATGACATTaG TECAGOGCAC CATOGECTAC



Morex_Sbs2 CTGGACCCTG AGTACATGCA GGAGAGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation +1 L D P E Y M a E R K L T E K 8 D V Y 8 F G Vv Vv L L E

-

NDB112_Sbs2 CTGGACCCTG AGTACATGCA GGAGAGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation+t L O P E Y M Q@ E R K L T E K s D V Y s F 6 V V L L E

|

Robust_Sbs2 CTGGACCCTG AGTACATGCA GGAGAGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation +1 L D P E Y M aQ E R K L T E K 8 D V Y 8 F G Vv Vv L L E

-

Tradition_Sbs2 CTGGACCCTG AGTACATGCA GGAGAGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation+t L O P E Y M Q@ E R K L T E K s D V Y s F 6 V V L L E

|

Pinnacle_Sbs2 CTGGACCCTG AGTACATGCA GGAGAGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation +1 L D P E Y M aQ E R K L T E K 8 D V Y 8 F G Vv Vv L L E

-

Bowman_Sbs2 CTGGACCCTG AGTATATGCA GGAGCGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation+t L O P E ¥ M Q@ E R K L T E K 8 D V ¥ s F 6 V V L L E

|

ND Genesis_Sbs2 CTGGACCCTG AGTATATGCA GGAGCGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation +1 L D P E Y M aQ E R K L T E K 8 D V Y 8§ F G Vv Vv L L E

-

TR306_Sbs2 CTGGACCCTG AGTATATGCA GGAGCGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translaion+1 L O P E Y M Q@ E R K L T E K s D V Y s F 6 V V L L E

|

Steptoe_Sbs2 CTGGACCCTG AGTATATGCA GGAGCGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translation +1 L D P E Y M aQ E R K L T E K 8 D V Y 8§ F G Vv Vv L L E

-

Harrington_Sbs2 CTGGACCCTG AGTATATGCA GGAGCGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT 1760
Translaion+1 L O P E Y M Q@ E R K L T E K s D V Y s F 6 V V L L E

Consensus CTGGACCCTG AGTANATGCA GGAGNGGAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGGAACT

-

Conservation

seavece oo (TOGACCCTG AGTAGATGCA GEAGeGOAAG CTAACAGAGA AGAGCGATGT TTACAGCTTT GGCGTCGTGC TTCTGCAACT

Morex_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translation +1 I T G K T A | Y H D G P K E A K N L A 8 5§ F L L A M

NDB112_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translaon+1 I T 6 K T A | Y H D 6 P K E A K N L A 8§ 8§ F L L A ™

Robust_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translation +1 I T G K T A I Y H D G P K E A K N L A S s F L L A M

Tradition_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translaion+1t I T 6 K T A | Y H D GG P K E A K N L A § § F L L A ™

Pinnacle_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translation +1 I T G K T A | Y H D G P K E A K N L A 8 5§ F L L A M

Bowman_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translaon+t I T 6 K T A | Y H D G P K E A K N L A § § F L L A ™

ND Genesis_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translation +1 I T G K T A | Y H D G P K E A K N L A § 5 F L L A M

TR306_Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translaion+t I T 6 K T A | Y H D 66 P K E A K N L A § 8 F L L A ™

Steptoe_5Sbs2 GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translation +1 I T G K T A | Y H D G P K E A K N L A 8§ 5 F L L A M

Harrington_Sbs2 GATCCCGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA 1840
Translaion+1 I P 6 K T A | Y H D 6 P K E A K N L A § s F L L A M

Consensus GATCACGGGG AAAACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCGATGA

Conservation

seavnceicgp (ATCACGOE AARACAGCCA TTTACCACGA CGGCCCCAAG GAAGCCAAGA ACCTCGCATC GTCCTTCCTG CTCGCEATCA



Morex_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaton+1 K D G 8§ L D D I L D A 8 I v G Db G M E T L L G E v A E

NDB112_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaon+t K D 6 €8 L 0 O I L D A s | VvV 66 D 6 ™m E T L L 6 E V A E

Robust_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaton+1 K D G § L D D I L D A 8§ I v G D G M E T L L G E v A E

Tradition_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaon+t ¥ b 6 8 L © O I L D A s | Vv G D 6 wm E T L L 6 E V A E

Pinnacle_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaton+1 K D G 8§ L D D I L D A 8 I v G D G M E T L L G E v A E

Bowman_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaon+t K D 6 €8 L 0 O I L D A s | Vv 66 D 6 ™m E T L L 6 E V A E

ND Genesis_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaton+1 K D G § L D D I L D A 8§ I v G D G M E T L L G E v A E

TR306_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaon+t ¥ b 6 8 L © O I L D A s | VvV G D 6 wm E T L L 6 E V A E

Steptoe_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaton+1 K D G 8§ L D D I L D A 8 I v G D G M E T L L G E v A E

Harrington_Sbs2 AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG 1920
Translaon+t K Db 6 €8 L 0 O I L D A s | Vv 66 D 6 ™m E T L L 6 E V A E

Consensus AGGATGGGAG CCTTGATGAC ATCCTGGACG CGAGCATAGT GGGCGACGGG ATGGAGACGC TGCTGGGAGA AGTCGCCGAG

Conservation

seavacercge. \GCATGOGAG COTTCATGAC ATCCTGEACG CORGCATAGT GGCCGACGEE ATGGAGACGC TGCTOGEAGA AGTCGCCGAG

2,000
|

Morex_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 M A 8§ M € L S T R G K E R PS5 ™M T Q v A D K L K A L R

NDB112_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaten+1 & A S8 M € L 8 T R 6 K E R P 8 wm T Q@ V A D K L K A L R

Robust_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 M A 8§ M Cc L 8 T R G K E R P85 M T a v A D K L K A L R

Tradition_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 ™ A S8 ™m € L 8 T R 6 K E R P S8 wm T @ V A D K L K A L R

Pinnacle_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 M A § M € L 8§ T R G K E R P 5 WM T Q Vv A D K L K A L R

Bowman_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 ¥ A S8 ™ € L 8§ T R 6 K E R P 8§ wm T Q@ V A D K L K A L R

ND Genesis_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 M A 8§ M Cc L 8 T R G K E R P 85 ™M T a v A D K L K A L R

TR306_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 ™M A 8§ M € L 8 T R G K E R P 8 M T a v A D K L K A L R

Steploe_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 M A 8§ M Cc L 8 T R G K E R P85 WM T Q v A D K L K A L R

Harington_Sbs2 ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG 2000
Translaton+1 ¥ A 8 w € L 8 T R 6 K E R P 8 wm T Q@ V A D K L K A L R

Consensus ATGGCGAGTA TGTGCTTGAG CACCAGGGGG AAAGAGAGAC CTTCCATGAC CCAGGTGGCT GACAAGCTGA AGGCTCTGCG

Conservation

seavarercge. ATGGCCAGTA TOTGCTTCAG CACCAGOGGG ARAGAGAGAC CTTCGATGAC CAGGTOGOT CACAAGCTGA AGGCTCTGCG



2,020 2,040 2,080 2.080
| | | |
Morex_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080

Translation +1 § T W M E K L VvV L E H G K I D R L VvV A G 5 § P A D L

NDB112_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation+1 & T W ™M E K L ¥V L E H 6 K | D R L V A 66 § 5 P A D L

Robusl_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation +1 § T W m E K L Vv L E H 6 K I b R L VvV A G § 8 P A D L

Tradition_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation +1 s T W m E K L VvV L E H 6 K I D R L VvV A G s s P A D L

Pinnacle_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation +1 § T W M E K L VvV L E H G K I D R L VvV A G 5 5 P A D L

Bowman_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translaion+1 8 T W ™M E K L ¥ L E H 6 K | D R L V A 6 s 8 P A D L

ND Genesis_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation +1 § T W m E K L Vv L E H 6 K I b R L VvV A G § 8 P A D L

TR306_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation+1 & T W ™M E K L ¥V L E H 6 K | D R L V A 6 s 8 P A D L

Steploe_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation +1 § T W M E K L VvV L E H G K I D R L V A G 5 8 P A D L

Harrington_Sbs2 AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA 2080
Translation +1 s T W m E K L Vv L E H G K I D R L VvV A G s 8 P A D L

Consensus AAGCACGTGG ATGGAGAAAC TGGTGCTCGA GCATGGGAAA ATAGATCGTC TGGTCGCTGG CTCCTCGCCT GCAGATTTAA

Conservation

-
saauenceicge. RAGCACGT GO ATGCAGARAC TGGTGCTCCA CCATGOGAAR ATAGATCETC TGGTCGCTEG CTOCTCOCCT CCAGATTTAR

2,100 2,120 2,140 2,160

| | | |
Morex_Sbs2 TGCTTTGCGT TCCTCCEBTCG CCGAGCGTGT THTCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L € V P P S5 P § Vv F & T G A Q I § E V G I E T P R "

NDB112 _Sbs2 TGCTTTGCGT TCCTCCEGTCG CCGAGCGTGT THTCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L € v P P § P 8§ V F 8 T 6 A @ | s E VvV G I E T P R *

Robust_Sbs2 TGCTTTGCGT TCCTCCEBTCG CCGAGCGTGT TTTCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L € V P P S5 P § Vv F & T G A Q I § E V G I E T P R "

Tradition_Sbs2 TGCTHTGCGT TCCTCCGTCG CCGAGCGTGT TITCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L € v P P § P 8§ V F 8 T 6 A @ | s E VvV G I E T P R *

Pinnacle_Sbs2 TGCTHTGCGT TCCTCCEBTCG CCGAGCGTGT TITCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L € V P P S5 P § Vv F & T G A Q I § E V G I E T P R "

Bowman_Sbs2 TGCTEEGCGT TCCTCCTTCG TCGAGCGTGT TETCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L R ¥ P P § S 8§ V F 8§ T 6 A @ | s E VvV G I E T P R *

ND Genesis_Sbs2 TGCTECGCGT TCCTCCTTCG TCGAGCGTGT TETCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L R V P P S5 § § V F & T G A Q I § E V G I E T P R "

TR306_Sbs2 TGCTEEGCGT TCCTCCATCG TCGAGCGTGT TETCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L R ¥ P P § S 8§ V F 8§ T 6 A @ | s E VvV G I E T P R *

Steploe_Sbs2 TGCTCCGCGT TCCTCCHTCG TCGAGCGTGT TCETCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160
Translaton+1 M L R V P P S § 8§ V F 8 T G A Q | § E V G 1 E T PR

Harrington_Sbs2 TGCTEECGCGT TCCTCCTTCG TCGAGCGTGT TETCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA 2160

Translaton+1 M L R ¥V P P 8 § § Vv F § T G A Q | § E V G 1 E T P R "
Consensus TGCTNNGCGT TCCTCCNTCG NCGAGCGTGT TNTCGACTGG GGCCCAGATA TCTGAAGTAG GTATAGAGAC ACCCAGATGA

.+« 13 3 |
[6Te6COT TCCTCRTCO sCORGCCTCT ToTCCACTGE GECCCACATA TCTGRAGTAG GTATAGAGAC ACCCAGATGA

Consenation
2.0t

Sequence logo




Supplementary Figure 7.

A. Transcript Analysis of HYMAPK3
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Supplementary Figure 7. Time course qRT-PCR transcript analysis of the spot blotch susceptible
cultivar Steptoe and resistant cultivar Morex inoculated with the ND85F isolate of Bipolaris sorokiniana
and their tween control were analyzed for the expression analysis. 7A) HvWak5 transcript were analyzed
during the spot blotch susceptibility in the barley cultivar Steptoe and Morex. 7B) HYMAPK3 was
required during the infection process of Bipolaris sorokiniana in barley. The reference gene HvSnoR14
expression at each time point was used to normalize the transcripts (X-axis). Error bars depict
SEM=+1(n=3). Time point 0 HPI was used as control sample for relative expression analysis (Y -axis).
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28- Transcript analysis of Shsl in Pronase treated
IWF infiltrated in Steptoe at 72 hpi
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Supplementary Figure 8. Two run of the time course gRT-PCR transcript analysis of the Sbsl post
infiltration of the extracted Intercellular Fluid Wash (IWF) from avirulent isolate BS035 and virulent
isolate ND85F of Bipolaris sorokiniana inoculated on cultivar Steptoe (8A and 8B). The reference gene
HvSnoR14 expression at each time point was used to normalize the transcripts (X-axis). Error bars depict
SEM=+1(n=3). Time point 0 HPI was used as control sample for relative expression analysis (Y -axis). 8C)
The qRT-PCR transcript analysis of the Sbs1 post infiltration of the Pronase treated and non-treated
extracted Intercellular Fluid Wash (IWF) from avirulent isolate BS035 and virulent isolate ND85F of
Bipolaris sorokiniana inoculated on cultivar Steptoe. The reference gene HvSnoR14 expression at each
time point was used to normalize the transcripts (X-axis). Error bars depict SEM+1(n=3). Water
infiltrated Steptoe was used as control sample for relative expression analysis (Y-axis).



Supplementary Figure 9. DAB staining to characterize the Bipolaris sorokiniana infection timeline, and
ROS production in the barley cultivar Steptoe and Morex. The panels show B. sorokiniana isolate ND85F
infection on Steptoe and Morex from 6 to 36 hours post inoculation (hpi).



— 1436

A Transcriptome profiles of Susceptibility and Resistance
824

280 308 288
162 123 155 o o
0o 10fo o|_| [] W00 000 0 0 000
= =
52 48 60 80 |—| H 1
178
348 2%

[72] (%2] (D] (72} (72} (%2]
2 £ 2 3 3 2 S Tau o
o —_— (<5} c (&) (&] - <] >
% S = o o 2 @ = S
Q c ) = = = c [}
2 o] S @ Q. o c = =
= - 7 = = o 7 ©
o D o E o S
— s = L .8 %) %_ = o
o m c s} c 75 2 3
= o 0 & 2 o <
@ = X o o o
o) = O ? c @
2 = 'S S
Qo S fut <)
< _ a 8
@ Resistance Increase 2
O Resistance Decrease B
O Susceptibility Increase =
O Susceptibility Decrease ke

2350

Supplementary Figure 10. Differentially expressed genes (DEGS) during the infection process of
Bipolaris sorokiniana in resistant cultivar Bowman and susceptible cultivar Harrington. 10A) A graphical
representation of the DEGs based on their biological function category in the resistant and susceptibility
of spot blotch disease. 10B) Venn- diagram showing the common and/or unique DEGs in the yellow and
red ellipse representing the susceptibility upregulated (Harrington_up) and downregulated
(Harrington_Down); and blue and green ellipse representing resistant upregulated (Bowman_up) and
downregulated (Bowman_Down) at 72 hpi with B. sorokiniana normalized with their non-inoculated
controls DEGs (n=3). 10C) Total reads obtained and mapped to the reference genome of barley in each
sample of the DEGs analysis. 10D) Heat Map represents the Log transformed fold changes of the DEGs
in the susceptibility and resistance to spot blotch disease.
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Supplementary Figure 10. Differentially expressed genes (DEGS) during the infection process of

Bipolaris sorokiniana in resistant cultivar Bowman and susceptible cultivar Harrington (Continued). 10A)

A graphical representation of the DEGs based on their biological function category in the resistant and
susceptibility of spot blotch disease. 10B) Venn- diagram showing the common and/or unique DEGS in

the yellow and red ellipse representing the susceptibility upregulated (Harrington_up) and downregulated

(Harrington_Down); and blue and green ellipse representing resistant upregulated (Bowman_up) and
downregulated (Bowman_Down) at 72 hpi with B. sorokiniana normalized with their non-inoculated
controls DEGs (n=3). 10C) Total reads obtained and mapped to the reference genome of barley in each

sample of the DEGs analysis. 10D) Heat Map represents the Log transformed fold changes of the DEGs
in the susceptibility and resistance to spot blotch disease.
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strength of data support

Supplementary Figure 11. Protein-protein interaction re-analysis of Arabidopsis homologs of 500
differentially regulated (250 upregulated and 250 downregulated transcripts in Harrington at 72hpi with
Bipolaris sorokiniana) genes with STRING database (11A). The green color represents upregulated and
red color represents downregulated genes in the susceptible cultivar Harrington during spot blotch
susceptibility. Line thickness of network edges represent strength of data support and kmeans

network clustering method with three cluster group was specified for grouping. The candidate WAKSs
homologs are represented in the far left in the network. Arabidopsis gene identifiers on each

bubble represents the interacting genes in the network. 11B) Prediction of protein-protein interaction of
361 Arabidopsis orthologs for 500 differentially regulated (250 upregulated and 250 downregulated genes
in susceptible cultivar Harrington at 72 hpi with Bipolaris sorokiniana) along with the Arabidopsis WAK
homologs of candidate WAKS in the rcs5 locus. Yellow color represents the Arabidopsis WAK homologs
of Rcs5 region barley WAK genes added to the list for WAK specific interaction network, green

color represents up-regulated, red represents down-regulated, and blue represents not differentially
regulated genes introduced in the network for making necessary connections by PPIN analysis from

Arabidopsis protein database. Arabidopsis gene identifiers on each bubble represents the interacting genes
in the network.
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Supplementary Figure 11. Protein-protein interaction re-analysis of Arabidopsis homologs of 500
differentially regulated (250 upregulated and 250 downregulated transcripts in Harrington at 72hpi with
Bipolaris sorokiniana) genes with STRING database (11A). The green color represents upregulated and
red color represents downregulated genes in the susceptible cultivar Harrington during spot blotch
susceptibility. Line thickness of network edges represent strength of data support and kmeans

network clustering method with three cluster group was specified for grouping. The candidate WAKS
homologs are represented in the far left in the network. Arabidopsis gene identifiers on each

bubble represents the interacting genes in the network. 11B) Prediction of protein-protein interaction of
361 Arabidopsis orthologs for 500 differentially regulated (250 upregulated and 250 downregulated genes
in susceptible cultivar Harrington at 72 hpi with Bipolaris sorokiniana) along with the Arabidopsis WAK
homologs of candidate WAKSs in the rcs5 locus. Yellow color represents the Arabidopsis WAK homologs
of Rcs5 region barley WAK genes added to the list for WAK specific interaction network, green

color represents up-regulated, red represents down-regulated, and blue represents not differentially
regulated genes introduced in the network for making necessary connections by PPIN analysis from
Arabidopsis protein database. Arabidopsis gene identifiers on each bubble represents the interacting genes
in the network.





