Figure S1. Nucleotide sequence comparisons of the chromosomal translocation

regions in the lager brewing yeast with the corresponding chromosomal regions of S.

cerevisiae and S. bayanus

For sequence alignment analyses, the nucleotide sequences of S. cerevisiae and

S. bayanus were referred to the Saccharomyces Genome Database

(http://www.yeastgenome.org/). ldentical bases are indicated by red letters with gray

boxes, and similar bases are indicated by blue or black letters with gray boxes,

respectively.  Underlining indicates the predicted breakpoints. Details of each

alignment are summarized below.

1-1) Scer-chrll: S. cerevisiae, chromosome XI, 10149-9160 bp; Scl11-Scll: lager

brewing yeast, ScXI-ScX| type chromosome; Sc15-Scll: lager brewing yeast,

ScXV-ScXIl type chromosome; Scer-chrl5: S. cerevisiae, chromosome XV,

1056621-1057610 bp.

1-2) Shay-c532: S. bayanus, contig 532, 13376-17198 bp; Sb02-Sb04: lager brewing

yeast, Sbll-SblV type chromosome; Sb04-Sb02: lager brewing yeast, SbIV-Sbll type

chromosome; Shay-c611: S. bayanus, contig 611, 48907-52796 bp. In S. bayanus, the

chromosomal region corresponding to YDRO12W is recognized as ORF, but not

annotated. The translocation breakpoint is not specifically indicated because the



location of the breakpoint could not be determined due to unusual homology between

YBRO31W and YDRO12W.

1-3) To avoid confusion about the results, these two types of chromosomes, VIII-XV

and XV-VIII, are separately aligned. ~ Although chromosomes VIII and XV are thought

to be crossed at intergenic regions, YHRO14W/YHRO15W and YOR018W/YORO19W, the

location of the breakpoint could not be determined. a) Shay-c668: S. bayanus, contig

668, 27312-32543 bp; Sb08-Sb15: lager brewing yeast, SbVII11-SbXV type chromosome.

b) Shay-c606: S. bayanus, contig 606, 22955-32725 bp; Sb15-Sh08: lager brewing yeast,

SbXV-nonScVIII type chromosome.

1-4) The chromosomal translocation between Sclll and Sblll was found to occur at the

MAT locus. a) Based on the result of blastn analysis, the MAT loci on the Sclll-Sclll

type chromosome of lager brewing yeast were predicted to correspond to the Sb and

alpha type mating cassette. ~Scer-chr03: S. cerevisiae, chromosome 111, 199242-201154

bp; Sc03-Sc03: lager brewing yeast, ScllI-Sclll chromosome; Shay-chr03: hypothetical

nucleotide sequence obtained by connection of S. bayanus contig 675, 147973-148289

bp with contig 623, 38628-37011 bp. The former sequence corresponds to YCR038C,

and the latter, to YCLO67C, YCL066W (the silenced copy of alpha type mating factors),

and dubious YCLO65W (recognized as ORF, but not annotated in S. bayanus). b)



Based on the result of blastn analysis, the MAT loci on the Sblll-Sclll type chromosome

of lager brewing yeast were predicted to correspond to the Sc and A type mating

cassette.  Scer-chr03: S. cerevisiae, chromosome Ill, 199222-201147 bp, but the

nucleotide sequence corresponding to the alpha type mating cassette, 199542-200965 bp,

is replaced with that of the A type mating cassette (accession no. V01313, 878-2196 bp);

Sb03-Sc03; lager brewing yeast, Sblll-Scllll type chromosome; Shay-chr03:

hypothetical nucleotide sequence obtained by connection of S. bayanus contig 675,

147953-148174 bp, with contig 666, 22173-23783 bp. Although the genes encoding

mating factors are not annotated in S. bayanus, blastn and blastx analyses indicate that

the former sequence corresponds to YCR038C and the latter covers the region from

MATa2 to the dubious YCR0O41W.

1-5) Scer-chr07: S. cerevisiae, chromosome VII, 178823-179748 bp; Sc07-Sc07: lager

brewing yeast, ScVII-ScVII type chromosome; Sc07_SbO7: lager brewing yeast,

ScVII_SbVII type chromosome; Shay c674: S. bayanus, contig 674, 83431-84356 bp.

1-6) Scer-chrl0: S. cerevisiae, chromosome X, 453366-454521 bp; Sc10-Sc10: lager

brewing yeast, ScX-ScX type chromosome; Sc10-Sb10: lager brewing yeast, ScX-ShX

type chromosome; Sb10-Sc10: lager brewing yeast, SbX-ScX type chromosome;

Sb10-Sb10: lager brewing yeast, SbX-SbX type chromosome; Shay-c646: S. bayanus,



contig 646, 71599-72758 bp.

1-7) Scer-chrll: S. cerevisiae, chromosome XI, 353594-354433 bp; Sc11-Scll: lager

brewing yeast, ScXI-ScXl type chromosome; Scl1-Sh1l: lager brewing yeast,

ScXI-SbXI type chromosome; Sb11-Sbll: lager brewing yeast, SbhXI-SbXI type

chromosome; Shay-c652: S. bayanus, contig 652, 59787-58948 bp.

1-8) Scer-chrl3: S. cerevisiae, chromosome XIlII, 870225-871229 bp; Sc13-Sc13: lager

brewing yeast, ScXII-ScXIll type chromosome; Sh13-Sc13: lager brewing yeast,

SbXI-ScXIll type chromosome; Sbay-c671: S. bayanus, contig 671, 7526-6516 bp.

1-9) Scer-chrl6: S. cerevisiae, chromosome XVI, 96309-99947 bp; Sc16-Scl6: lager

brewing yeast, ScXVI-ScXVI type chromosome; Scl16-Sb16: lager brewing yeast,

ScXVI-SbXVI type chromosome; Shay-c637: S. bayanus, contig 637, 7836-4211 bp.

Since YPL240C is not annotated in S. bayanus, the location of the gene is not

demonstrated in the figure.

1-10) Scer-chrl6: S. cerevisiae, chromosome XVI, 862374-863580 bp; Scl16-Sb16:

lager brewing yeast, SCXVI-SbX VI type chromosome; Sh16-Sh16: lager brewing yeast,

SbXVI-SbXVI type chromosome; Sbhay-c654: S. bayanus, contig 654, 16023-17229 bp.

1-11) Scer-chrl6: S. cerevisiae, chromosome XVI, 917583-922418 bp; Sbh16-Scl6:

lager brewing yeast, SbXVI-ScXVI type chromosome; Shay-c654: S. bayanus, contig



654, 69146-73739 bp. Since YPR192W is not annotated in S. bayanus, the location of

the gene is not demonstrated in the figure.

Supplementary Figure S2. Comparison between the 36 predicted chromosomal

sequences and the optical mapping

Alignments between the optical maps and DNA sequenced-based maps from the 36

predicted chromosome sequences were created with the MapViewer software (OpGen,

Inc., Madison, WI) with default parameters except for ScXIl. ScXIl was separated

into two parts at the rDNA position and aligned to the corresponding opmap using the

parameters (OM stderr of 1.0). The names of Sc and Sb show the restriction patterns

of 36 provisional chromosome sequences of lager brewing yeast of restriction patterns

using the enzyme Xhol. The names of Opmap show the restriction patterns using the

enzyme Xhol obtained from optical mapping. The lines connect the regions of

significantly similar restriction patterns.

(A), (B), (C), and (D) are the results of a comparison of chromosomes without

translocations, chromosomes with translocations between Sc-type chromosomes,

chromosomes with translocations between Sh-type chromosomes, and chromosomes

with translocations between Sc- and Sb-type chromosomes, respectively. Green and



white indicate regions displaying similarity and lack of similarity between the

provisional chromosome and the optical mapping.

Supplementary Figure S3.  Unrooted phylogenetic tree of ITS sequences among
Saccharomyces species

Sequences of 1TS1-5-8S-1TS2 of the Sc- and Sb-types of lager brewing yeast, S.
cerevisiae S288C, S. bayanus CBS 380 (Genbank accession no. Z95945.1), S. uvarum
CBS 395 (Genbank accession no. Z95946), S. pastorianus CBS 1538 (Genbank
accession no. Z95949), and S. carlsbergensis CBS 1513 (Genbank accession no.
Z95950) constructed from Kimura 2 distances and the neighbor-joining algorithm.

The scale bar indicates the genetic distance.

Supplementary Figure S4. MtDNA of lager brewing yeast and comparison of S.
cerevisiae and S. bayanus

Detailed gene maps of MtDNA of lager brewing yeast and S. cerevisiae are shown.
Genes on one strand and the opposing one are indicated by red and blue thick lines,
respectively. Introns are indicated by thin black lines. Staggered lines represent genes
with overlaps. (C) A gene map of S. bayanus determined by the mapping with

restriction enzymes® is shown.



Supplementary Table S1. Cosmids covering the Sb-type chromosomes and showing

chromosomal rearrangements between Sc- and Sb-type sub-genomes

The 11,794 sequences from both ends of the 5,897 cosmids were aligned against the 16

chromosomes of S. cerevisiae using NCBI-BLAST BlastN, and the longest alignments

were considered to be significant. The Sb-type cosmids in which both end sequences

(forward and reverse sequences) have relatively lower similarity (<90) to S. cerevisiae

were selected. Then, the Sb-type cosmids covering all 16 S. cerevisiae chromosomes

(from the left to the right telomeric regions) were selected and are shown in (A). Eight

cosmids with one end sequence identified as the Sc-type and the other as the Sb-type,

which were considered as candidate cosmids for chromosomal rearrangement between

Sc- and Sh-type chromosomes, were also selected and are shown in (B).

Chr No; the chromosome number of S. cerevisiae match

Start Position and End Position; start and end position in alignment of S. cerevisiae

chromosome with each cosmid end sequence.

Alignment Length; length in alignment of each cosmid end sequence with the S.

cerevisiae chromosome (bp).

Identity; the percent nucleotide sequence identity.



Estimated Cosmid Length (kb); cosmid length (kb) estimated by the alignment of the

both cosmid end sequences against S. cerevisiae chromosome.

Supplementary Table S2.

This file describes the matches of lager brewing yeast predicted ORFs (pORFs) against

S. cerevisiae S288C and S. bayanus CBS7001. In these files, all the matches are

reported for every lager brewing yeast ORF.

1. ORF ID; unique identifier of the predicted Open Reading Frame (pORF)

2. chr No; chromosomal number of lager brewing yeast

3. p_len (aa); predicted protein length in amino acids (if single exon protein)

4. category,

s (single match); pORF in a cluster including only one S. cerevisiae ORF was

assigned its functional role according to the description of the S. cerevisiae ORF

m (multiple match); pORF in a cluster including more than two types of S.

cerevisiae ORFs was not a conserved gene synteny.

p (paralog); a single match pORF in a cluster including one S. cerevisiae ORF was

not a conserved gene synteny.

b (match with only S. bayanus); pORFs in a cluster including not S. cerevisiae ORFs



10.

11.

12.

13.

but S. bayanus pORFs.

LS (lager brewing yeast specific pPORF)

n (no match with S. cerevisiae, S. bayanus, or nr)

contig ID; supercontig to which the pORF belongs. contigID, supercontig to which

the pORF belongs _ ORF _ pORF strand in the contig _ start position in the contig _

pORF end position in the contig _ orf

sys.gene; the ORF name of the S. cerevisiae match

fun.gene; the gene name of the S. cerevisiae match

Feature Type; feature type field from the SGD

AA length (Scer); protein length of S. cerevisiae ORF

identity (Scer); the percent amino acid identity in the match of lager brewing yeast

ORF with S. cerevisiae ORF

s_sta (Scer); start position in alignment of S. cerevisiae ORF with lager brewing

yeast pORFs

s_end (Scer); end position of alignment of S. cerevisiae ORF with lager brewing

yeast pORFs

g_sta (LBYG); start position in alignment of lager brewing yeast pORF with S.

cerevisiae ORF



14.

15.

16.

17.

18.

19.

20.

21.

g_end (LBYG); end position in alignment of lager brewing yeast pORF with S.

cerevisiae ORF

S.bayORF; S. bayanus pORF ID

identity (Shay); the percent amino acid identity in the match of lager brewing yeast

ORF with S. bayanus pORF

s_sta (Shay); start position in alignment of S. bayanus pORF with lager brewing

yeast pORFs

s_end (Sbay); start position in alignment of S. bayanus pORF with lager brewing

yeast pORFs

g_sta (LBYG); start position in alignment of lager brewing yeast pORFs with S.

bayanus pORF

g_end (LBYG); end position in alignment of lager brewing yeast pORFs with S.

bayanus pORF

orf type; assignment of type depending on whether the pORF was matched higher

with either S. cerevisiae (Sc) or S. bayanus (Sb) pORF

Supplementary Table S3. Other chromosomal features except for large chromosomal

translocations (Table 2)



Supplementary Table S4. Nucleotide sequence comparison of genes on lager brewing

yeast mtDNA with S. cerevisiae and S. bayanus

Genes that showed similarities with e-values below e-50 in BLASTN similarity search
against mitochondrial genes of S288C and Genbank nonredundant database are listed
with the results of analyses. Although some genes had a high level of similarity to more
than one sequence, only the subjects that give the longest alignment between queries are

shown.

Supplementary Table S5.  List of truncated ORFs

ORFs with length less than 75% of that of the corresponding S. cerevisiae ORF are

shown. 5’ ORFs were shown when the genes were split into two ORFs. “Hq” and

“confirmed” indicate high-quality ORFs (more than 40 phred sequence values

throughout the sequences when each ORF was aligned against the corresponding S.

cerevisiae ORF) and the ORFs confirmed by PCR amplification and sequencing. GO

Annotations (biological process, molecular function, and cellular component) and

Systematic deletion fields were retrieved from the SGD. These ORFs were confirmed



to have no sequence polymorphisms by PCR amplification and by sequencing or
manual checks because lager brewing yeast is allopolyploid; therefore, two of more

alleles are expected to exist. Note that confirmed sequences are listed in SI sequence.

1 Cardazzo, B., Minuzzo, S., Sartori, G., Grapputo, A., and Carignani, G. 1998,
Evolution of mitochondrial DNA in yeast: Gene order and structural organization of the

mitochondrial genome of Saccharomyces uvarum. Curr Genet., 33, 52-59.



1-1) ScX1/ScXV

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

<«—Scer_YKL220C

<«—Spas ScYKL220C
..... TTTGTTTAGCTGGCACAATGGTTTTCTTTTCCTTTGCAGTATTCA
..... TTTGTTTAGCTGGCACAATGGTTTTCTTTTCCTTTGCAGTATTCA
..... TTTGTATAGTTGGTGTTATGGTGTTTTTTTCTTTGGCAATGTTCA
..... TTTGTATAGTTGGTGTTATGGTGTTTTTTTCTTTGGCAATGTTCA

Spas_ScYOR381W/YKL220C—>

Scer_YOR381W—»

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll_Scli
Scl5_Scli

Scer_chrl5

Scer_chrll
Scll Scli
Scl5_Scll

Scer_chrl5

Scer_chrll
Scll Scli
Scl5_Scll

Scer_chrl5

GGAAGTATTTTTATGAAGCCTTTCTTTTTCTTCATATCGTCCTTGGTGCA
GGAAGTATTTTTATGAAGCCTTTCTTTTTCTTCATATCGTCCTTGGTGCA
GAAAGTTTATCTATGAAGCCTTCTTATTTCTCCATATTGTGCTTGGCGCA
GAAAGTTTTTCTATGAAGCCTTCTTATTTCTCCATATTGTGCTTGGCGCA

ATGTTCTTTTATGCATGTTGGGAGCATGTTGTTAGTTTAAGTGGCATTGA
ATGTTCTTTTATGCATGTTGGGAGCATGTTGTTAGTTTAAGTGGCATTGA
TTGTTCTTTTATACGTGTTGGGAGCACGTCGTAGAATTGAGTGGGATTGA
TTGTTCTTTTATACGTGTTGGGAGCACGTCGTAGAATTGAGTGGGATTGA

GTGGATATACACTGCTATTGCGATTTGGATCGTTGACCGGATTATTAGAA
GTGGATATACACTGCTATTGCGATTTGGATCGTTGACCGGATTATTAGAA
GTGGATATACGCTGCTATTGCTATCTGGACTATTGATAGGCTAATTCGAA
GTGGATATACGCTGCTATTGCTATCTGGACTATTGATAGGCTAATTCGAA

TTATCAAAGCTTCTTATTTTGGTTTCCCCAAAGCTTCCCTACAACTAATC
TTATCAAAGCTTCTTATTTTGGTTTCCCCAAAGCTTCCTTACAACTAATC
TTGTTAGAGTATCTTATTTCGGTTTCCCTAAGGCTTCCTTACAGTTAGTT
TTGTTAGAGTATCTTATTTCGGTTTCCCTAAGGCTTCCTTACAGTTAGTT

GGGGATGATCTCATTCGTTTAACAGTTAAAAAACCGGCAAGGCCATGGAG
GGGGATGATCTCATTCGTTTAACAGTTAAAAAACCGGCAAGGCCATGGAG
GGCGATGACATCATTCGAGTCACAGTCAAACGACCAGTAAGGCTATGGAA
GGCGATGACATCATTCGAGTCACAGTCAAACGACCAGTAAGGCTATGGAA

GGCCAAACCTGGGCAATATGTTTTCGTTTCGTTTTTACATCCACTGTACT
GGCCAAACCTGGGCAATATGTTTTCGTTTCGTTTTTACATCCACTGTACT
AGCCAAACCAGGACAGTATGTTTTCGTTTCATTCCTACACCACCTGTATT
AGCCAAACCAGGACAGTATGTTTTCGTTTCATTCCTACACCACCTGTATT

TCTGGCAGTCACATCCATTTACTGTTTTGGATTCAGTAAGCAAGAATGGT
TCTGGCAGTCACATCCATTTACTGTTTTGGATTCAGTAAGCAAGAATGGT
TTTGGCAGTCACATCCTTTCACAGTCTTAGATTCAATTATCAAAGATGGT
TTTGGCAGTCACATCCTTTCACAGTCTTAGATTCAATTATCAAAGATGGT

GAACTGGTTATTATCCTGAAAGAAAAAAAGGGAGTAACAAGACTTGTCAA
GAACTGGTTATTATCCTGAAAGAAAAAAAGGGAGTAACAAGACTTGTCAA
GAGCTGACTATTATCCTGAAGGAAAAAAAGGGAGTAACAAAACTTGTCAA
GAGCTGACTATTATCCTGAAGGAAAAAAAGGGAGTAACAAAACTTGTCAA

AAAGTATGTGTGTCGCAATGGAGGTAAGACATCTATGAGACTAGCTATAG
AAAGTATGTGTGTCGCAATGGAGGTAAGACATCTATGAGACTAGCTATAG
AAAGTATGTGTGTTGCAATGGAGGTAAGGCATCTATGAGACTAGCTATAG
AAAGTATGTGTGTTGCAATGGAGGTAAGGCATCTATGAGACTAGCTATAG

Scl5 > Scli

AAGGTCCATATGGTTCTTCATCTCCGGTCAATAATTACAATAATGTATTG
AAGGTCCATATGGTTCTTCATCTCCGGTCAATAATTACAATAATGTATTG
AAGGTCCATATGGTTCTTCATCTCCGGTCAATAATTACAATAATGTATTG
AAGGTCCATATGGCTCTTCATCTCCAGTCAATAATTATGATAACGTCTTG

TTACTCACTGGAGGTACCGGTTTGCCTGGACCTATTGCACATGCAATTAA
TTACTCACTGGAGGTACCGGTTTGCCTGGACCTATTGCACATGCAATTAA
TTACTCACTGGAGGTACCGGTTTGCCTGGACCTATTGCACATGCAATTAA
CTACTTACGGGAGGTACTGGTTTGCCAGGGCCCATTGCACACGCCATTAA



Scer_chrll
Scll Scil1l
Scl5_Scill

Scer_chri5

Scer_chrll
Scll Scill
Scl5_Scll

Scer_chri5

Scer_chrll
Scll Scill
Scl5_Scll

Scer_chri5

Scer_chrll
Scll Scill
Scl5_Scill

Scer_chri5

Scer_chrll
Scll Scill
Scl5_Scill

Scer_chri5

Scer_chrll
Scll Scill
Scl5_Scill

Scer_chri5

Scer_chrll
Scll Scill
Scl5_Scill

Scer_chri5

Scer_chrll
Scll Scill
Scl5_Scill

Scer_chri5

pas_Sc

<«—Scer_YKL220C
<«—Spas_ ScYKL220C

8 2 —

Scer_YOR381W—»



1-2) Sb11/SblV

Sbay YBRO30W —»
Spas_SbYBRO30W —»

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

..... GTCTTTGCCAAGACTGACATTGGGCAGGGCGAGGCAATAT-TGAC
..... GTCTTTGCCAAGTCCGACATTGCGCAGGGCGAGACAATAT-TGAC
..... GTCGTTT---ATGCTTTCATTTTGTGGTGTTACACAGCCTGTTTC
_____ GTCGTTT---ATGATTTCATTCTGTGGTGTTACGCAACCCGTTTC

Spas_SbYDRO11W—»
Sbay_ YDRO11W—»

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Spas_SbYDRO11W—>
Sbay YDRO11W—>

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

ATTGAA-CAAGTCCTCAATT-TTTTCTGCGTCCAACAGCTCCATTGCCAA
GCTGAA-TAAGTCCTCAATT-TTCTCTGCATCTAACAGCTCCATTGCCAA
ATTGATGCCTGGCTTCTGGACTTTTATGTGGAAGGCTTCTCCATACACCT
TTTGATGCCTGGTTTCTGGACTTTTATGTGGAAAGCATCTCCATACACCT

TTTATTATGCGATAACGATATTGACGGCATGT TAGCGCTAAACATGGCAT
TTTGTTATGCGATAACGATATTGACGGTATGTTGGCGCTAAACATGGCAT
ATTTTGTTCAGA-——-- ACCTTGTCGGTATAATGCTGCACAAAAAACCAG
ATTTTGTTCAAA-——-- ACTTGGTCGGTATAATGTTGCACAAAAAGCCAG

TTATCTACGAAACCACAGTTTTTAAGAACACGAGCCAC-—---- TGGTACT
TTATCTACGAAATCACAGTTTTCAAGAACACTAGTCAT———-- TGGTACT
TCGTATGCAAAAAGAAAGAATTAAACTACTTTAACCCACCAGATGGTTCA
TCGTGTGCAAAAAGAAAGAACTGAACTACTTCAACCCACCAAATGGTTCA

CCTTTCTGCGAACCATCCGGATCCACGATGATCAAGGGCGTCTGAATCTA
CCTTTCTGCGAACCATCCGGTTCCACGATGATAAAGGCCGCTTGAATCTA
ACGTG-TGGGGAGTACATGAAACCATTCTTAGAAAAGTCTACTGGCTATA
ACGTG-CGGCGAGTACATGAAATCATTTTTAGAGAAATCTACTGGCTACA

CCGCCAAGCTTTTGG--AGTGCAGACGGTA-AAAAACTTTTGAAGGG--—
CCGCCAAGCTTTTGG--AGTACAAATGGCA-AGAAACTTTTGAAGGG--~
TCAAAAATCCGGACGCTACCTCAGATTGTGCATACTGTGTTTATGAGGTA
TTAAAAATCCGGACGCTACCTCAGATTGTGCATACTGTATTTATGAGGTT

—————— AACCAGTTTCGATACTTTAT-TCGATGCTTTGGCACCAGAGGAT
—————— AACTAGTTTTGATACTTTAT-TCGATGCTTTGGCACCAGAGGAT
GGTGATAACTATTTGACACACATTAGCTCTAAATATAGCTACTTGTGGA-
GGTGATAGCTATTTGACGCACATCAGCTCTAAATATAGCTATCTGTGGA-

GAAATCATACAAGGGTTTGAAATCGCCGTAGATTTGGCACACAAATGGAA
GAAATCATACAAGGATTTGAAACCGCCGTAAATCTGGCACACAACTGGAA
GAAACTTTGGGATATTTTGGATTTACATT--TTCTTCAATATCGTCGGTA
GAAACTTCGGGATATATTGGATCTACATC--TTCTTCAATATAGTCGGTA

TGAAGAATTTGGGCTGGAGGTACC---TG---CAGAGTTCT-TCC-----
TGAAGAATTTGGATTGGAGGTACC---TG---CAGAATTCT-TCC——---
TGGTGTGCGTGTACTACCTCTTCCACGTGAGACAGAGTTCTCTCCTAAGC
TGGTTTGCGTATACTATCTCTTCCATGTGAGACAAAGTTCTTTCCTAAGC

---AGATTGACGGGAAGCAGCGTGAAAAGGATTATAAGT TG-AAGCTA--
---ACATTGATGAGAAGCAGCGTGAAAAAGATTATAAATTG-AAGCTA--
CCTAAATTTATGTTAAAAAAAATAAAAAACATAAGGAAAAGTAAGCAATG
CCTAAGTTTATTATAAAAAAGATCAAAAACATAAGGAAAAGCAAAAAATG

-—-—-GAAAGGTTCATTTCGGTGGCATACACGTTAT-CGTCAAGGGGGTTT
-——-GAAAGGTTCATTTCGGTGGCATACACGTTAT-CGTCAAGGGGGTTT
AAGAGAAAGT TTCAGATTTTAGACATTTTCATTCTACATCTGTATTTCTG
AAGGGAAAGT TTCAGATTCTAGACATTTTAATTAT--GTCCGTATT--TT

GAAAT---CGATTCGTATC--ATGAAACAGCGCTCGTGCCCATTGCGGAC
GAAAT---CGATTCGTTTC--ATGAAACAGCGCTAGTCCCCATTGCGGAC
GTAATACGCCTTTCTTTTTTTATCATACATAATAAAAAAGCTTGAAAATC
CTAATA--GTTATCCTTTATTACCATATACAAT-AAAAAGCGTGAACA-C



Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

Sbay c532
Sb02_Sh04
Sb04_Sb02
Sbay c611

CTTTTCAATCACCATGCTACGCAACCTGATT----TGAAGTTT-GTATC-
CTGTTCAATCACCATGCTACAAAACCTGATT----TGAAGTTTTGTATC-
TTTTTGTCTCGCTTTTATATAGACCTTCATACAA-TTAAGCAATACACC-
ACCTCGTTTTGTTTTTATATAGACGTTCATTAAAATCAAATAATACATTT

—————— GTTGTATGATGTTTG---T6-—-——-——-—————————/ACAAAT
------ GTTGTATGATGTTTG---T6-—-——————-———————-ACAAAT
—————— GATACCACATGATAA-——TA-————————————————_ATTTTA

ATAATTGATACCATATGATAAGTTTATCTTGTCTTTCACTTCATATTTTG

GTGGC----GAGC----CCGGTATGTGCAAACACTTGATAGCGGAGGAAT
GTGGC----GAGC----CTGGTATGTGCAAACACCTGATAGCGGAGGAAT
TTACCCTTTGTTC-——-CTTATTT-TACTGAAACTATATCTATTATGAAA
TTTCACTTCTTTCACTTCTTGTTT-TGCTGTAACTGTGT TTATTATAAAA

ACC--TG----GAAGCAAAG--GAA---CAAGAGGA----GTATGCGCCT
TCC--TG----GAAGCAAAG--GAA---CAAGAGAA----GCATACGCCT
ACC--TTTTTTGAAGCAAAATTGAATTGCTAGAGGC----GGAAACGG--
GCCAATTTCTTGAAACGATTGGAAAGCTCAAGTTGCTAGAGGGAACGGAA

GCGACAAGTGGTGCAAACACTGCTGCTATTGA--CGATGATTTGA-TTAA
GCGACGGGCGGTACAGGTACTGCTACTATTGA--CGATAACTTAA-TCAA
GACTCAAGTCATTATAGGCCAGTATCTATCTATACGACGGCTTTT-GTAA
GT-TCAAGCTATTATAGTCCGGTATCTAT--A--CGATGCTTTTTAGTAT

TAGACTAGAAAAT -—-AATT--TGGAGGACGCATATTCTAATAAGAGCGC
TAGGCTCGAAAAT -—-AATT--TGGAGGACGCATGCTCTAATAAGAGCGC
GACTTCCGAGAATTTGAGGTACTCGAGTAGAGCTTTCCACTTTGTTTCGC
GACTTTCGAGAATTTGTAGTACATATTTATAG-TTTCCCCTTTGTTTCGC

GGATGACGAAGACGATGATAATG---GAATACAAAACCCAGACGAATGCG
GGATGACGAAGACGATGATGATGATGGTATACAAAACCCAGACGAATGCG
ATATGT--TACCTGTTCCATATG---CTTAGCAAAACAGAGTAAATTATC
ATATGT--TACCTGTTCCATATG---CTTAGCAAAACGGAGTAAATTATC

TTGACTTGGTGC—---- TGAAGAACGATGTAAGCCAGGGCCAAGAAATAT
TTGACTTGGTGC-—--- TAAAGAACGATGTAAGCCAGGGTCAGGAAATAT
TGGCGTGTCAGCC--TTTGGACAAAAATTAAAACTTGGTTGGACACATTT
TGGCGTGTCAGTCGTTTTGGCCAAAAACTAAAACTTGGTTGGACACAC-T

TCAATTCCTATGGCGAGCTGTCGA-A-CGTTTTTCTATTGGCCAGATAT-
TTAATTCATATGGCGAGCTGTCGA-A-CGTTTTTCTATTGGCCAGATAT-
TGGAGTTACAGTGGTTTCTGAGAAGA-GGCGCGCCGAATGCGCACAAA-—
TGGGCCTACGGCGATTTCTAAGTAGACGGGGAGGCGGTTGTGCATAAATC

---GGCTTTACCATACCT ---GGGAACCTATATGATATTGTTCATCTGGG
---GGGTTTACCATACCT---GGAAACCAATATGATATTGTTCATTTGGG
---GTCAGAACTACCCTT---AGGTTGCCCAA--AAAGGGGACACCCAGT
GAGGGTTACCCTACCCTTTTTGCGTTGCCCAA--AAAGAAGACACCCAGT

ACCCGACTTTATGGAGATCTTGAGGAAAGATGACAAACACCAAGAGAAAG
ACCCGATTTTTTGGAAATTT TCAGGAAAGATGACAAACACCAGGAGAAAG
GAAAAACTGGCGTCACAAAGT-AGTAAAGACCCAACCAACCACGTTTAAA
GAAAAACTGGCGTCGCAAAATCGGTAAAGACCCAACCCACCACGATCTGC

TTAAGTGGTGGAGCCAAGTCGGCCATGGTTTGTTTTGTGCGTGGTACGCC
TTAAGTGGTGGAGCCAAGTCGGCCATGGATTGTTTTCTGCATGGTACGCT
AGAA----TCCAATGTAGTAGTCGCAGTACTGATTAATCCCTGGAATGCT
AGAA----TTCAATATAGTAATGGTAGTAC----TAATCCCTAAAAGGCT

A-AAATGCGTGAGGAAGAAGATGAAGATGAAGATGAAGATGAAGATGAAG
C-AAATGCGCCAGGAAGAAGATGAAGACGAACAGAACGAAGCACAATCAG
T-AGTTGACTAAAAGCCATGGGGGGGGGGTTCTGTTACTGTCAGTTTTTC
TTAGTTG---GA--ATCATTAT-—---—- TTAAGTTACTATCAGTTTTGG
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Sbay YBRO30W—»
Spas_SbYBRO30W—»

ATG---——- AAGACGAACAGAAC---GAAGCACAGTCAGATGCCTCGCAC
ATGGCTCGCACCAGGAAGTGAACAGTGAAATAGAGGAAGAAAGCGATGAG
GGCGCCTGTTCCGCTATAGCAGTATTGAAAAATTATTAGCGCTCCGACAC
ACA-————- CCCGCTACAGCAATATTGAGAAAGGAATGGTGCTCCAGCAT

CAGGAAGCGGACAGTGAAATGGAGGAAGAAAGCGAGGAGGAGGAAGAGGA
GATGAGGATGAGGATGAGGATGAGGATGAGGATGAGGATGAGGACGAGGA
AACTA-GTAGAAATAGAAATGGGGAAAGTCTGCTTTTATTCA-AAGTGTA
ATCTA-GGAGGGATACAAATAGGGAAAGTCCGCTTTTACCCAGAA-TATA

GGAAG----- AGGAGGAAGATGGTTTG--AAATCGTGGCTATCCCAACTA
TGAGG———-- ACGAGGAAGATGTTTTG--AAGTCGTGGCTATCCCGACTA
TATAT-———- CGTTTTAAGGTATTGTGGTAATTACTTACCATTCTTTCCC

TATATTGTACCGTTTCTAGCTATTATAATAACTGTATAACATTATTTTCC

TACATTG--ATTTCAGCGGCGAGCCTTCCCCTTCGACGTGGGCC-CTGGC
TACATTG--ATTTCAGCGGCGAGCCTTCGCCTTCGACGTGGGCC-CTGGC
AATGTTATTATTTCTG-GCCTCGAGTTATGT TGCCAGCAGTACT-ACAGC
AATGTTATCATTCCTG-GCCTCGAAATATGTTGTGAGCAGTACAGACCGC

CAACCTGCTAACTTTAACA-ACTGCGCAATGGGACACATTCTTC----TC
CAATCTGCTAACTTTAACA-ACAGCGCAATGGGACACATTCTTT----TC
---ACTG-TAACTATATCATAGTTCATAATACAGCAGTCGCTACGTAGTC
---ACTG-TAGATATAGCA----T---AACAAGAATATCGCTACGCGCTC

TCAAAAGTCAACTCTCCACATCACCGACTCTATTATCAACGAGGAAAAAC
TCAAAAGGCATCTCACCATATCACCGACTCTATCATCAACGAGGAAAAAT
CGACAAAGTAGCCCCCCCC--CCCCCCCCCCAATTCAAGCTCTGTATTAT

CAGAAGAGTAGTTCCC-——--——————————— AATCCAAGCT--GTA----
TGCCCTTTCTAGC-——---- CAAGACCGACAA-CTTACACGCCA-AGAAA
TGCCCTTCTTAGC-———--— CAAGACCGACAA-CCTACACACCA-AGAAA

TTTTTGTTTTACGTCTCT--CTATACTGCAAAGCTTGCGCATTTTACAAG
TCTTTGTTTTACGAGTCTCACTATACTGCAAAGCTTGCGCATTTTACGAG

ATGCTGTCGAAGCTGCTAAAGGACAAGCAACTGCCCCCTCTAACCGACAG
ATACTGTCGAAGCTACTAAAGAACAAGCAACTGCCCACTTTAACCGATAG
AATCTTTCTAGAACGT TTGAAAACAA -~ -~ TGCTAGTTCGTTCCGTTGT
GATCTATCTAGAACGTTTGA-AACAA---—- TGCTAATTTGTGCCGTTGT

CAACGCACCAAGGGGAGCAGGAGTCACTGACGCCATGCTCCATAACT-CT
CCACGCAGTAAAGGAAGCAGGAGTGACTGAGGCAATGCTCCAGAACT-CT
GGAAGTTCTT---GAATCTGC--TTAATGTCAAAACAATTCAGAAATGCT
AGAAGTTTTT---GAAGCTGC--TTGATACCAAGA-AATTCAGAAACATT

CGGATTTTGGTGCAAT--CAGAGCACGAT-ATCTTAGATAGATGTCTCAA
CGCATCTTGGTGCAAT--CCGAGCAAGAA-ATTTTAGATAGATGTCTCAA
TGC--CTTAGTACTATTTCCATGTATGATGACCATGCATCCATCTCGCAT
TGC--CTTAGTGCAATTTCTATGTATGAC——----- CATGCATCTCACAT

AAGACTAACCTAAATAGCAT T----AAGTATTTCATAGCGTAT-TACTAT
AAGACTAACCTAAATAGCATT----AAGTATCTCATAGCGTAT-TACTAT
ATGCTTTAGCTGCTTGCCATTCTT-AAATATACGCCAGCTTTTGTTCTAT
ATGCTTTAGCCACTTGCCTTTCCCCACATATCGTGCAGTTTCTGTCCCAT

CACGCCACA-CGAGA-GCA--ATAGTGAAAAAAAAA-———————— TGAAA
CACGCCACA-CGAGG-GCA--ATAGTGAAAAAAAAAAATGAAAAATGAAA
TAAACATCATCGTGTTGCACGATATTATCGCACCCA-———-———- CGCAA
--AACATCA---TGCGGCACGATATCATCGCACCGA---—————- CGCAA

AAAAA-——AT-TTTTTTCATCTGAAAAAATATTTAAGCGAAGAGATACTT
AAAAATGAAA-AATTTTCGCCTGAAAAATTATTTAAGCGAAGAGATACTT
TCGTTTTCATCATTTTTTTTTTCAAGCATGATTTTAAAAAAAATTTTCAT
TTTITTTTTT-TTTTTTTTTTTCAAGCATAAGTTTAAAAAAA--TTTCAT
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TCATCTCTTT--CTCTTTAGACATTACTACTTACATATTGTTTTTCTTTT
TCAAATCTTTT-CTCTTTAGGCATTGCTACTTGGGTTTTCTTTTTCTTTT
CCAAACTTTCAACACATCAGTTTTTTTAACTGTGTGATGCATTTTTTATC
CCTAACTTCGAACAGTTTAGTTCGTT-AACTATGTAATGC-TTTTTGATC

TGTAATTGC--—————- CCAATCAT---CCAAG--AACAATCAT--CGA-
AGAGTTTGC-—————-- TCAATATA---CCAAG--AACAATCAT--CGA-
TGGTTTTACTT-ACATACCAATAAATAACCAATTAAACAAACAAA-CTAT
TGGCTCTACTTTACATATCAATAAAAAACTAATAAAACAAGCAAATTTAT

—Sbay YBRO31W

— Spas_SbYBRO31W/SbYDRO12W
ATGTCCCGTCCACAAGTTACTGTTCACTCCTTGACCGGTGAAGCTACTG
ATGTCCCGTCCACAAGTTACTGTTCACTCCTTGACCGGTGAAGCTGCTG
ATGTCTCGTCCACAAGTTACTGTTCACTCTTTGACCGGTGAAGCTACTG
ATGTCTCGTCCACAAGTTACTGTTCACTCTTTGACTGGTGAAGCTACTG
—Spas_SbYDR012W/SbYBRO31W

—>Sbay ORF(not annotated)

>>r>

CCAATGCCTTGCCATTGCCAGCTGTCTTCTCCGCTCCTATCCGTCCAGAC
CCAATGCCTTGCCATTGCCAGCTGTCTTCTCCGCTCCTATCCGTCCAGAC
CCAATGCTTTGCCATTGCCAGCCGTCTTCTCCGCTCCTATTCGTCCAGAC
CCAATGCTTTGCCATTGCCAGCCGTCTTCTCCGCTCCTATCCGTCCAGAC

ATTGTCCACACTGTTTTCACCTCTGTGAACAAGAACAAGAGACAAGCTTA
ATTGTCCACACTGTTTTCACCTCTGTGAACAAGAACAAGAGACAAGCTTA
ATTGTCCACACTGTTTTCACCTCTGTGAACAAAAACAAGAGACAAGCTTA
ATTGTCCACACTGTTTTCACCTCTGTAAACAAGAACAAGAGACAAGCTTA

CGCTGTTTCTGAAAAAGCTGGTCACCAAACCTCTGCTGAATCCTGGGGTA
CGCTGTCTCTGAAAAGGCCGGTCACCAAACCTCTGCTGAATCCTGGGGTA
CGCTGTCTCTGAAAAGGCCGGTCACCAAACCTCTGCTGAATCCTGGGGTA
CGCTGTTTCTGAAAAGGCCGGTCACCAAACCTCTGCTGAATCCTGGGGTA

CCGGTCGTGCTGTCGCCCGTATTCCAAGAGTTGGTGGTGGTGGTACCGGT
CTGGTCGTGCTGTCGCCCGTATTCCAAGAGTTGGTGGTGGTGGTACCGGT
CTGGTCGTGCTGTCGCCCGTATTCCAAGAGTTGGTGGTGGTGGTACCGGT
CCGGTCGTGCTGTCGCCCGTATTCCAAGAGTTGGTGGTGGTGGTACCGGT

AGATCCGGTCAAGGTGCTTTCGGTAACATGTGTCGTGGTGGTCGTATGTT
AGATCCGGTCAAGGTGCTTTCGGTAACATGTGTCGTGGTGGTCGTATGTT
AGATCCGGTCAAGGTGCTTTCGGTAACATGTGTCGTGGTGGTCGTATGTT
AGATCCGGTCAAGGTGCTTTCGGTAACATGTGTCGTGGTGGTCGTATGTT

CGCTCCAACTAAGACCTGGAGAAAGTGGAACGTTAAGGTTAACCACAACG
CGCTCCAACTAAAACCTGGAGAAAGTGGAACGTTAAGGTTAACCACAACG
CGCTCCAACTAAAACCTGGAGAAAGTGGAACGTTAAGGTTAACCACAACG
CGCTCCAACCAAGACCTGGAGAAAGTGGAATGTTAAGGTTAACCACAACG

AAAAGCGTTACGCCACTGCTTCTGCTATTGCTGCTACTGCTGTTGCCTCT
AAAAGCGTTACGCCACTGCTTCTGCTATTGCTGCTACTGCTGTTGCCTCT
AAAAGCGTTACGCCACTGCTTCTGCTATTGCTGCTACTGCTGTTGCCTCT
AAAAGCGTTACGCCACTGCTTCTGCTATTGCTGCTACTGCCGTTACCTCT

TTGGTCTTGGCCAGAGGTCACAGAGTCGAAAAGATTCCAGAAATCCCATT
TTGGTCTTGGCCAGAGGTCACAGAGTCGAAAAGATTCCAGAAATTCCATT
TTGGTCTTGGCCAGAGGTCACAGAGTCGAAAAGATTCCTGAAATTCCATT
TTGGTCTTGGCCAGAGGTCACAGAGTCGAAAAGATTCCAGAAATCCCATT

GGTTGTTTCCACCGATTTGGAATCCGTCCAAAAGACCAAGGAAGCTATTG
GGTTGTTTCCTCCGATTTGGAATCCGTCCAAAAGACTAAGGATGCCATTG
GGTTGTTTCCTCCGATTTGGAATCCGTCCAAAAGACTAAGGATGCCATTG
GGTTGTTTCCACCGATTTGGAATCCGTCCAAAAGACCAAGGAAGCTATTG

CTGCTTTGAAGGCTGTTGGTGCTCACTCCGACTTGTTGAAGGTCTTGAAG
CTGCTTTGAAGGCTGTTGGTGCTCACTCCGACTTGTTGAAGGTCTTGAAG
CTGCTTTGAAGGCTGTTGGTGCTCACTCCGACTTGTTGAAGGTCTTGAAG
CTGCTTTGAAGGCTGTTGGTGCTCACTCCGACTTGTTGAAGGTCTTGAAG
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TCCAAGAAATTGAGAGCCGGTAAGGGTAAGTACAGAAACAGAAGATGGAC
TCCAAGAAATTGAGAGCTGGTCAAGGTAAGTACAGAAACAGAAGATGGAC
TCCAAGAAATTGAGAGCTGGTCAAGGTAAGTACAGAAACAGAAGATGGAC
TCCAAGAAATTGAGAGCCGGTAAGGGTAAGTACAGAAACAGAAGATGGAC

TCAAAGAAGAGGTCCATTAGTCGTCTACGCTGAAGACAACGGTATTGTCA
TCAAAGAAGAGGTCCATTAGTCGTATACGCTGAAGACAACGGTATTGTCA
TCAAAGAAGAGGTCCATTAGTCGTATACGCTGAAGACAACGGTATTGTCA
TCAAAGAAGAGGTCCATTAGTCGTCTACGCTGAAGACAACGGTATTGTCA

AGGCTTTGAGAAACGTTCCAGGTGTCGAAACCTCTAACGTTGCCTCTTTG
AGGCTTTGAGAAACGTCCCAGGTGTCGAAACCTCTAACGTTGCCTCTTTG
AGGCTTTGAGAAACGTCCCAGGTGTCGAAACCTCTAACGTTGCCTCTTTG
AGGCTTTGAGAAACGTTCCAGGTGTCGAAACCTCTAACGTTGCCTCTTTG

AACTTGTTGCAATTGGCTCCAGGTGCTCACTTGGGTAGATTCGTCATCTG
AACTTGTTGCAATTGGCTCCAGGTGCTCACTTGGGTAGATTCGTCATCTG
AACTTGTTGCAATTGGCTCCAGGTGCTCACTTGGGTAGATTCGTCATCTG
AACTTGTTGCAATTGGCTCCAGGTGCTCACTTGGGTAGATTCGTCATCTG

GACTGAAGCTGCCTTCTCCAAGTTGGACCAAGTCTGGGGTTCCGAAACCG
GACTGAAGCTGCCTTCTCCAAGTTGGACCAAGTCTGGGGTTCCGAAACCG
GACTGAAGCTGCCTTCTCCAAGTTGGACCAAGTCTGGGGTTCCGAAACCG
GACTGAAGCTGCCTTCTCCAAGTTGGACCAAGTCTGGGGTTCCGAAACCG

TTGCCTCTTCCAAGGTCGGTTACACTTTGCCATCCCACATCATTTCCACT
TTGCCTCTTCCAAGGTCGGTTACACTTTGCCATCCCACATCATCTCCACC
TTGCCTCTTCCAAGGTCGGTTACACTTTGCCATCCCACATCATCTCCACC
TTGCCTCTTCCAAGGTCGGTTACACTTTGCCATCCCACATCATTTCCACT

TCCGATGTCACCAGAATCATCAACTCTTCTGAAATCCAATCTGCTGTTAG
TCCGATGTTACCAGAATCATCAACTCTTCTGAAATCCAATCTGCTGTTAG
TCCGATGTTACCAGAATCATCAACTCTTCTGAAATCCAATCTGCTGTTAG
TCCGATGTCACCAGAATCATCAACTCTTCTGAAATCCAATCTGCTGTTAG

ACCAGCTGGCCAAGCTACTCAAAAGCGTACCCACGTTTTGAAGAAGAACC
ACCAGCTGGTCAAGCTACCCAAAAGCGTACCCACGTTTTGAAGAAGAACC
ACCAGCTGGTCAAGCTACCCAAAAGCGTACCCACGTTTTGAAGAAGAATC
ACCAGCTGGCCAAGCTACCCAAAAGCGTACCCACGTTTTGAAGAAGAACC

CATTGAAGAACAAGCAAATCTTGTTGAGAATGAACCCTTACGCCAAGGTT
CATTGAAGAACAAGCAAATTTTGTTGAGAATGAACCCTTACGCCAAGGTT
CATTGAAGAACAAGCAAATCTTGTTGAGAATGAACCCTTACGCCAAGGTT
CATTGAAGAACAAGCAAATCTTGTTGAGAATGAACCCTTACGCCAAGGTT

TTTGCTGCTGAAAAGCTAGGTTCCAAGAAGGTCGAAAAGACTGGTGTCAA
TTTGCTGCAGAAAAGCTAGGTTCCAAGAAGGTCGAAAAGACCGGTACCAA
TTTGCTGCTGAAAAGCTAGGTTCCAAGAAGGTCGAAAAGACCGGTACCAA
TTTGCTGCTGAAAAGCTAGGCTCCAAGAAGGTCGAAAAGACTGGTGTGAA

Sbay YBRO31W—>

Spas SbYBRO31W/SbYDRO12W—
GCCAGCTGCTGTCTTCACTGAAACTTTGAAGCACGATTAAACTTTATATT
ACCAGCTGCTGTCTTCACTGAAACTTTGAAGCACGATTAAGCTTTGTATT
GCCAGCTGCTGTCTTCACTGAAACTTTGAAGCACGATTAAGCCTATTAGT
GCCAGCTACCGTCTTCACTGAAACTTTGAAGCACGATTAAGCCTATTAGT
Spas_SbYDR012W/SbYBRO31W—>

Sbay ORF(not annotated) —»

A--TAGAAATTTAATTATAATCTAAATATCTTTTATATAAACTTTTAATC
A--TAGAAATTTAATTATGAACTAAATATCTTTTATA--AACTTTCAATC
ACGTATGAATATTCTAGTTACTTCTATATACTG-ACACACACTTCTAAGT
ACGTATGAATATTCTAGTTACTTCTATATATCG-ACAAATACTTTTAAGC

AAACTCCAATTTTTTTTAT---TGAAGTGTAT----CTTTT--GTATCAT
AAACTCCAAATTTTTTTTTACATGAAGTGCAT----CTTTTTTGTATATT
CA--TTAAAGTAGTACTCC--ATAAACTTGAG----CACCCTGCCAAGGT
CA--TTAAAGGAGTACACC--ATGAACTTGACATGACCCGCTGCCAAGGT
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ATCTAGTAACTGTAACGCACATAGCACCAGCACACATCATGTAAGAACCG
ATCTAGTAACTGCAGCGTACATAGTATCAGTACACAACATATATGAATTA
CCCAAGAAACT-TATTTAACCTTTAACTCTCCCAC-TGAGACATGTGCCA
TGCAAGAAACT-TAGTTAGCCTTTAATGCTACCCACTGAGACAATAGCCA

--—-T-GCCACTCGACCTTG--CGCA-GCAGATCGATCCGG---TTCATT
CTTCT-GAACCTTGACTTTG--CGCA-GCAGACTGAATCGG---TTCATT
TAGATAGCACAGTAACTATG--TGGAAGAAAAGCGTGCCTGGAATACACT
TAGGTATCGCAGTAAGTAACCATGGAAGAAAAGCGTGCCTGGAAAACACT

-GCTCCTGAAGAAAATGCTTCTTTCACAGATTTGGGTGTTTTTTGCTTAT
-GCTCCTGAAGAAAATGCTTTTTTCGAA--TTTGAGCAACTTTTGCTTAT
CGATGTTGACATAGATATGCCCCTCTAAG-CAAGAATGTCTTACACCCAA
CGATCTAAACGTAGGCATGCCCCTCTAA-——-- GAATGCTCCACGACCAA

TA--CTGTAGCGACGCGAAATTTGTAGTCTATTAAGTAACTGACGAGTAA
TA--CTCTAGCGACGCGAAATTTATAGTCTATTAAGTAACTGACGAGTAA
TAGGCTGCAGCAAGGTGCTGAT-ATGGTTTACTTTGGTTCTTCTTCCCCC
TAGGCTACACACGGATGCTCAT-ATGGTTTACTTTGGTTC-————- cccc

GTAAGTAA-AGGCAAT---AGAGTTAAAAGAAAAAAAG---AGGACAAGT
GTAAGTAT-ACGCAG----AGAGTAAAAAGGAGAATA----AGGAAAAGT
TTCACCCCCACGTTTTTC-CGCTTGACGCGGCTACCTG--TCGGGCAAGT
TCCACCCCCACTTTTTTCCCGCTTGATGCGGCTACCTTGTTCGGGTCAGT

Sbay_ YDRO13W

Spas SbYDRO13W
GC--TTCTGTAACCCGTCATCACAAGAACCCATGTATGGAGATTTAGCCA
GT--CTCTGTAACCCATCATCACAAGATCCCATGTATGGAGATCTAGCCA
GTAGTCCGCTAACACGAACTGCAATGAAA--ATCATTGGCTAAACACTGC
GTAGTCCGCTAACGTGAACTGCAATGAAA--ATCATTGGCTCGGTGCAGC

AT---AAGCTGGTGT TAGAAG—------—- CCAAGAGAACAAAACAATTGT
AT---AAGCTGGTTTTAGAAG——----—- CCAAGAGGACGAAACAATTGT
GG---CGAACGGTTGTCTATG————---- CATGTATATATGTATATTTAT

GGTTGCATATGCATGTATATATATATACTCATATATATAAGTATATACAT

ACACAAGAAACAATCATAATGCCAAGCTGCCTATGTATCACGAAGATATA
ACACAAGAAGCAACCAGAATGCCAAGCTACCTATGTATCACGAAGATATA
ATATATGGTTTTTTGAGA--GGCTAGCTAGAATAACATTATGTTGTTTTT
ATGTACGGGGGTTTAACA--TGCTAGCTAGAATAATATAATGTTGTTGTT

ATACGAAATATCCTAAAGGAGATCTC--GAATCTACGTAAAAATACAGAG
ATACGAAATATCTTAAAGGAAATTTC--GAATCTACGCAAAAATACAGAG
GCTGAATTTTTCTTTATAGAGCTTGCCTGTACTTACTTCGT TTTAGAGAA
GCTAAAATTTTCTTTGTAGAGCTT----GTACTTGCTTCGTATTAGAGAA

TATCTAAAGGAGCAACAGCAAT-TGGGTAAGCTGGACGACAAGGTGGCCA
TACCTAAAAGAACAACAACAAT-TGGGTAAGCTCGACGACAAGGTGGCCA
TAGCTC--GTAGCTGCAGCCCGCTGCGTTTAATATATAAAAATCAAAC-A
TAGCTC--GTAGCTGCAGCCCGCTGCGTTTAATATATAAAAATCAAAC-A

AATGTCAATATTTCGTAACGTT-—--ATT--ATGTATGGAACGAAA---T
AGTGTCAATACTTCGTCACGTT-—--ATT--ATGTATGGAACGAAA---T
ATCTACAAGATGTCGCAACATGCCCCAATCAATGTATACGACGAAA---T
ATCTACGAGATGTCGCAACATACCCCAACCAATGTATACGACACAACAGT
Spas_SbYBRO33W
Sbay_YBRO33W

AAGAGATGCCTCCTGGCATATCAAAAAT TAAGAACTGATATGTTGGATTC
AAGAGATGCCTCTTGGCATATCACAAATTAAGGACTGATATGCTGGATTC
ATCT-AGTCCTTACGAACGCCCAAATATTGTTACTTCAATGGGTGGAGAG
ACCT-AGTCCTTACGAACGCCCAAGTATTGTTACATCAATGGGTGGAGCA
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TAT-GGCGTGGAATAATAACGGCCTAGACTTGATGAATAGCATAGCCTTT
TAT-GGCTTGGAATAATAACGGCCTAGACTTGATGAATAGCATAGCTTTT
AATTGGCGTGAAACTAGGAGGAATTGTAAACCA--GATAGTAGAAAGATC
AATTGGCATGAAACCGCCAGGAATTGTAAATCT--GATAGTAAAAAGATC

AGTCAGCAGGATACAAATGATCT TTCCCATCAAGAACAG-GAATATTTGA
AGTCAGCAGGATACAAATGACCTTTCTCATCAAGAGCAA-GAGTATCTAA
ACCAAGCAAAGGAAGAAGGCTTCTCGCGCTTGTGACCAATGTAGAAAGAA
ACGAAGCAAAGGAAGAAGGCTTCTCGCGCTTGTGACCAATGTAGAAAGAA

AAGAATACTCGGATTTGATCACTGATCTGAAAAGTGGTGATCTCGCTGAT
AAGAATACTCGGATTTGATCACTGAGCTGAAAAGTGGTGATCTGGCTGAT
AAGAAT---CAAATGCGAATACA-ATCAACATACCAGAGT T----- TGCC
AAGAAT---CAAATGCGAATACA-ATCAACATACCAGAGTT-——-- TGCC

ATCGATTTATCTGGCTCCTTGGTACCTCCAAGTGATGTTTTTATTGACGT
ATCGATTTCTCTGGCTCTTTGGTACCTCCGAGTGATGTTTTTATCGACGT
AGGGGT-—----- GCTTTGAGGTAGGTC-—---- AAGTTTGCCTCTTTGT
AGGGGT-—----- GCTTAGAGGTCGGCG—————- AGTTCTGTCTGTTTGT

CAGAGTTCTCAAAGACGCTGGTGAAATCCAAACGGAATACGGTGTATTCA
CAGAGTCCTCAAAGACGCTGGCGAAATCCAAACCGAATATGGTGTGTTCA
CAGAGTTC-CACTGAAACGTGGCCCAACCAAAAAAAAAAC-——-——- T-CA
CAGAGTTC-CACTGAAACGTGGTCCAACGAAAAAAAGGAC------ TCCA

Sbay YDRO13W—

Spas SbYDRO13W—»
ACCTAATCAAAGATTCTCAATTTTTCGTAAGGCAATCTGATGTAG. . ...
ACCTAATCAAAGATTCTCAATTTTTCGTAAGGCAATCTGATGTAG. .- - - .
GGAAATTGCAAG--TGACAAGATGAGCTCCGTAAATAACCTTCTT. - - - .
GGG-ACGACAAG--TGACAAAATGAGCTCGGAGAATAGTCTTTTT. .. - .

Spas_SbYBRO33W—»

Sbay YBRO33W—»
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1-3-a) Sbvill > SbXV

<—Sbay YHR013C
..... TG
..... cC

<«—Spas_. RO

GAC C GAG
TG GAAGAG
G GTC G AGACACC G
C TGCTGC C C CTAC
TTCGAACACTTG - GTAT
CcC TATC TC
T C TAATCATC
T --ACTTG GAAGCC T G
CACTG CTACC GTAATACT CCTTIG
TCT GATATG G T
GCC --—-TTCG CG
G G GTTACACT
CCTAGC CTAGACAG
G CG
G TTC G
GAG GGTAGG C C
TA--TCAC AAC T T
Sbay_YHRO014W

(@k=!
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CTGC C G G T
T G C G GC
GGC G

T C

G C G

T T
TGATT T
CGGGC CGACC G

ARG CAATAGTCTCCECCTCCTTTEATAMATCATTEAAGT TTGABGACATA
C
C GCCT
C GCCAC
c
T CCTORCCCATCTATAACTTCAACCCGTATCARAA T TTACAGGBAAC
G C CG
G G T
C G T T
CGT G C
C TAATT C
C G T
C TCAC T G
T G
T C
G T
G C C
T T
C
T

Sbay YHRO14W—s)

Sbay c668
Sb08_Shi15

G TTCCAGGTT T
CTT CGTC - C

Spas_SbYHRO14W—s|

Sbay_c668
Sb08_Sb15

Sbay_c668
Sb08_Sb15

TGTT

GTTG GG TC
CT. TTA- G C CT.
ATATATCARAGCOCAMAANA - ACGHCAACTECACORTTTEAAGCTECRE
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GGGCAGAGCCCAAAAGATTTCTAATCTTTCGCCTTAACCACTCGGCCAAG
GGGCAGAGCCCAAAAGATTTCTAATCTTTCGCCTTAACCACTCGGCCAAG

TTGCCTTTGTTTTATATAAATTTAATAGC--AATAATAATATATAAATAT
TTGCCTT-GTTATATATATATTATATAGTGAAACAGTAATAAATCTTTAT

ACTTAGTTTCAGTATGAACTCAACCCTTTTTCCGTTTGTGAAAAGTGAAA

————————————— TTAGTAACT = ———————Cmmm o — oo
TGTACGTTGATATTTAGTAACT TTAGTAAGTAGTAGTAATCAAGAATAAG

——————————————— GTCGAA-——————————————————__ATATCAAA
AGTAGATGGACGATAGTAGAATCTTGTTCCAGCAGATTGGTTATATGAAA

TCC--T—---CA-———- R TTGACGAC-————- TGAGCTCA
TCCAGTGGTTCAGGAATAATTCGGAACATTGATGATAAGTTATCAGGTAT

TATCATTGACGTAAATCCTAGAATTAGAATTTACCTATTCCAATAAAGCA

------------------------------- TGTATGTT--GCAAGAACA
TTAAATCCCTAATTGAATTCAACCTTTTTTTTATATATATAGCAAAAATA

TTAGACTTGAGTTGCCTAGAACAGTTGCTTTCATATTCATCGTTTGTTTT
TGAAGCCTCACTTGCTTACAATATTITT-TTTGATAATAACTGTTTGTTTT

CGTGAGCCACTTGATGGCACCGGATTTTTTAAAATTTAGTTCTAATCTGA
TTTGAGCTACTCAAAGGCTATGAATATTT--AATTTTAGTTTCAACCTTA

AGTTTTA-AGGAAAAAAGACAAAAAAAACAAACAATGCCGTTCCAAATGA
AGTTTTGTAAAAGAAAAAACAAAAAAAACAAACAAGGCCGTTCCAGATAA

GGCCTAGTTGTTTGCTATGTATCTA- — = — =~
GGCCAAATTTTTTAATATATATATACAAGAGGTAATAACGCACCGTTGAG

ATCGAGATGGCAGTAAGGACACAACAGGAGACTTCAGAGAAACATAACAT
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------------------ TCTAT--AA---GAGGTECTTAATTCAGECCA
AATATGATCGCAACGCTTTCAATGAAAAAAAAGGCGCTTAGTTCGGGTTG

GGCCATGTGTACG--AGAGCTACGTCTTTAAAGAA--—-ATTTTAGT---
TGCCATATGTTCGGGAGAGTCACGTCTTTAAAGAAGATAATTTGAATGAA

————CCTCmmmmmmm e ACCCTAACTA—-———————————————
AAAACCTCGAGTTGTTTTCGGTTACCCAAAATAACCCGACGAAAAGAAAT

———————————————————— TGTTGATGGC-TTATGACACTCAAGTTGAT
GTTATTCTTTTTATTTCTCATGTTGTTATCCTTATGGCGCTTAAGTTGAT

TAATCAGCCTTCTAGAATCCCAGCTCAGTAGAGGCCGTCTTTTTTCAAGC
TAATCAGTCTTTTAGAAGCCTATTTITTATGCGGGCCGTCCTTTTTCAAGG

CTTGCGCGGCTGAGTTTTTCAAGGGGCAGTA-TTTTTGTGAAAAGTGAAC
CTTACGCGGCTGAGTTTTTCAAGGGGCAGTACTTTGTATCAAAAGTGATC

TCCTATTATTAGTAGTG---ATTTGGTCTGCAAT-ACGGGCTCATAGACC
TCCTATTATTAGTGGTAGCACTTTGATCTGTAAACATAGGCTCATAGATC

CTTCCATGTTTGACGCTCTAATATTTCACTGCTATACCACACTAGAATAT
CrcC---——————-—-————- AATATTTCACTGCTCTACCACACTAGAA---

AAGAAGGCCGAAACTAATAATTTCTTGCAATAGGGGCTTTTCGCTGATTT
AAAAGCTTCAGGACTAACGGTTTCTTGCAATAGGGGCTTTTCGCTGATTT

TTTTTTTTTTTTATTTCAGTCTGCTATCAATTACGCGCCCACCAAGCAGA
ACCTTCCCT---ATTTCAGTTTGCTATTAATTACGCGCCCGCCAAGCAGA

Sbay YORO19W
CCAACATCAGGTTATTATGGTTTATGTTTGCCCGGAAAATGACTTACAGA
CCAACATCAAGCTATTATGGTTTATGATTGTCCAGAATATGACTTAAAGA

Spas_SbYORO19W

CCTGTTACAGAAACCTTACCTTCAAAGTGCGCAAGAATAACTCAGAGGCA
CCTGCTACAGAAACCTTACCTTCAAGGTGCGCAAAAAAAATTCAGAGGCA

ACAAATAGACAGAA-————————— ACAGTCAAATAAAAATGATATCTTCCA
ACAAATAGACAGAACTTGCAGAAACAGTCGAAGAAAAACGATAACTTCCA

GCCTTCAGTTGCATTTAACACTGTCCCTTTGACTCTAGGTTATTCTTCAA
GCCTTCCGTTGCCTTTGACACTGTCCCTTTCACTCTAGGTTATTCTTCTA

TACACGACAGTAGAGAAGGATTTCTGGGCGTACCTGTTCCTCATGATTAC
TACACGACAGTAGAGAAGGATTTCTAGGTGTACCTGTTCCCAATGATTAC

ACTATAGACGAGTATCACGATAGTGAAACAGACTCTCTCTCACCGAACTT
ACTATGGAAGAGTGTTACGATAAAGAAACAGACTCTCTCTCAGCGAATTT

ACAATATTACCTAAGAGACACATTCCAATCGCCACCTTCTTTGAAGGCCA
ACAATATTACCTAAAGGACACATTCCAATCGCC---TTCTTTGAAGGCCA

GAAAAAACGATGAGTCTGCTTCCAACAGTCCTCCAATAAAATCTCCGAAG
GGAAAGAGGATGACTCTGTTTCCAACATTCCTCCAATAAAATCTCCAAAG

CTTCTGAAGAAAAGAACTGACATTAAAAATATTTTCTTAGTATCTCAAAA
CTTTTGAAGAAAAGAACTGACATTAAGAAGATTTTCTTAGTATCTCAAAA
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CACTC
TACTT
G CTG C
GT G C

CTCAT G G
TTCAG G

G GGCC
G T
T G
C
T
G GGAC
T CAGACTGC C
CGACCG C T
G G
CIG C
CGCTATC
C C G
C G G
T GGACTTCC C G
C CCTAG G G T
GCTC G
CCCC
T C
G G C
C GAAT G
TAG G C CAACG G
- C CAATG G
G CAC C C C
T G T CGAG
T G G
C -
C CTGTTCAG G
AG
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C C G
C G G TG C
TCAAT CATGBCGCAGATEGATGTG
CGGAAATGTAGCC C C
G TC G
GTCCT G
C GTCEAG G C
C C C
TICTT G G
CTCTC
C G C
T CcTCC G G
TG C T
C GTCC CAACTCAGTC
C C
T G
CACC G
TAG G C
cec
G
TACCEETG C
C C G C G
TG ACAANAAGCTCATCCAG TTATACCACCGCAAAT GG TTTTACTGGT
G C
¢
CAG--- G
T G C
RO AGTATCOTACOGCAACAANAGAACAAAAACAAAAAGTCATTGTTT

Shay YORO19W—>

Sbay c668
Sb08_Shi15

Sbay_c668
Sb08_Sb15

Sbay_c668
Sb08_Sb15

Sbay_c668
Sb08_Sb15

M&

Spas_

T. C C T
CG C C T TCCAC-
—_—

A G G C T
GCCC C T GC
GAATGGG G TT
CAGC T ——

T
C
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<—Sbay_YOR020C
Sbay _c668  ATCAGTGAAACCTG.....
Sb08_Sb15  ATCAGTGAAACCTG. . ...

<«—Spas_SbYOR020C

1-3-b) SbXV > SbVIII
Sbhay_ YORO17W—s

Sbay c606  ..... C TT
Sbl5 Sb08  ..... CCTG
Spas_SbYORO17W—>

Sbay_c606 G T T G
Sb15 Sb08 CTTG C

Sbay c606 (6

Sb15 Sb08 G

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Shay YORO17W—»|
Shay c606 T GTGCCAAG C
Sb15_Sb08 G G G

pas_SbYORO17W—»

G
T
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T G c GAGT
TAGCGCC c ~AAT c
cer G
TCC G
c
G c -
GAC CCGATAT GCCAT. -
GGGGGCGGGTATTTTTA--~---
G G G CATC
TACC - c T
C C CATGA c cIce
- TGIGTC T T
AG GACAGC C GCTCAG
c T c CCTAACTATTC
GCATGTT
GCGG- G

G C CGCTC T
G T TC C

Shay YORO18W
G

G CAAGTCTCITG C
C T T GTTG
C C
T
G
C
G T
G C
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G
G G C
AT AGCOCAATCATTCCAGGTTCBTOCTACAMAGT CTCCAAGBTCT
GATC
C G CATT
T
C C
B TOAAMAACTTCATTATACRATCTCTATTCCARCTAAGBCOATTECEA
C
G
GG T G
C T
T G
C G G
G T
T G C
T C
C C GGC
C G T
GAGC
C cC C
T T
AT AAMATTACAATAAG T TACTAAATCCOGATCECCATATT TCAGAATT
G G
C T
C G T
G C
TCATATCAGOCCACAACTCAAMACOATAGTTCATTTACCAACAAAAGATT
T C
C T C
G G T
C
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T T. G G
C CG TACC
ACTCTANT GG TTCETCETARCTACCOARATCATCT TTATEATCTGTAT
T CACCG
G G CCCAG
T C
G T

G ——
G CT
CCCC T
T C C
C CGATC
TGACT G

C C T
GTGGAG G C
G G G T
G C
T GGTCAC
C CCCAT
C
G
A C T
C GC C C
GTTGGCT
CTTG---
C GGC
CTG C T G
T C
C G G
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TCGAAACTCAGAGATCACGCTCCTCATCAGTCAGGAGTAATAACAGTAAC
TCGAAACTCAGAGATCACGCTCCTCATCAATTAGAAGTAATACCAGTAAC

TCACCATCTAGACAAAAGACGGGTTCGTTTTCCAACTTCATGGAGATGTT
TCACCATCTAGACAAAAGACCGGTTCATTTTCCAACTTCATGGAGATGTT

Sbay YORO18W—
CACAAGACGAGACCGCGGATAGAGCATTTCCCATTTCGTTGATATCCGTC
TACAAGACGAGACCGCGCATAGATCATTTCC--———-— TTTATATTCGTC

Spas_SbYORO18W—»

CGAACTTTAACATACAAACTATAAATAGTCAACGTATATCTGTACAGCTA
CGAACTCTAACATGCGATCTGTAAGTAGTGAACGTATATCTGTACAGCTA

GGCATATATATTATGATCAAATAATCAAATGTATCATACAGTTTAAAAAG
GGCATATATATTATGATTGAATAATCAAATGTATCATACAATTTAAAATA

ACACTAAGAATCGGTTGAGTGTCCTTG-GGTGGTGTATTTGTCTCATTAC
AGACTAAGAATCCGTTGGATGTCCTCGAGGTGGTGAATTTGTCTCACTAC

ATCGCTTTCCAGAAGTGCCACATTTATATCAATAAATGGGGTTCTGGTAA
ACCACTTTCCGGAAGTGCCACGTTCATCTCAATAAATGGGATTATGGTGA

CCAAGGCGAAAACGGTTTTGCCAAGAAAACATTTTACGCTTACGTAATAT
CCAGGCCGAAAACTATTTTGCCAAGTAAACGATCCATGCTTACGTAATAT

TGCCTCATCTCACTCACCTGCACTTTAAAACAATAGAAA-GCGGAAGGAG
TGCCTAATCTCAC----CTGCACTTAAAAACAATAGAAAAGCGGAAGGGG

GCCGGATTTGGGAAACGCCAAAGTAGAAACAAATGCGAAACCAATCAGAA
GCCGAATTTGGAAAATGTAAAAGTAGAAACAAATGCGAAACCAACCAGAA

AGACCTCAACAGTGCTGCTCTGATTTAATTCGCACACATTTGCTACTTTC
AGTCCTCTGTAGTGCTGATATAATCTCACTCGCACGCATTTGCTATITCCC

AGGACTACTATCAAAAA-TTTGAATCGTTTGGTTAAAGTCTATACTATTT
AGGAGTACTCCCAAAAAATTCGAATTGTTTTGTTGAAGTTTGTAATTTTT

-AAGATCTATTTGACGTTGTCTACCCTAAATGTTCCTCTCAGGCCTCTAT
TAAGATCTATTTGATGTTTTCTACCCTAAATATTGCTCTAAGGCCTCTAT

AGTTTATATTTATACCTACAATATCTCTT-AATGCAAATCC----AATCA
———————— TTTATGCCTACGATATCTCTTGAGTGCAAATTCTGGAAATCA

TTTCCCTTCAATAGTTACCAGTCTCTGCAGTTAAAAGAGTTTAGGGCTCC
CTTTC-TCAAATAGTTACGAACC-CTCCTGCAAAAGGAGTTTGGGGTTTC

TTGCTTGATGACCCTTCTTTTTCTGCACATGTAATCAAGTGTCGCTCGAT
TTGCTTATTG-CCCTACTTCTTCTACGCAGGCAATCAAGCCTCGCTCTAT

TGTATGTCCAGAATAACCGATATGGCAAAGTAAGAAATAAATTTTAGAAA
AGTACGTCCAGAATAAACAACGCGGCTTAGTGAGTATTAGATTTGGACAA

TCATTGTTCAAGTCAG-—————————— - mmm oo
TCACTGTTCAAGTCTGCATATTTCACAAATGTTTAGGTGTTTTTGTAGTA

GGAAGATGACATAAATCACAGGACCGGCAAGACAAGATTTAAACTTTGAT
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CGAAATTAATGGGATCTGGAAGCGCAAAGATTGATATTATAATAGGATCA

Ny o —
ATGAACGGAGTGCATAAAAAGTAAGATATGATCACTTACAGTATTATGCA

_______ -—-——————
AAATCACTTATTATAGTTTGTGGATTCCCAAATCCATGAGAAGAATATCT

___________ Cm oo
ACTATAATCCGTACACATAATATTATAACATTAAGACATAATGGAATACC

GAAGATTATCATCAAATTTTAAAGGTCGATAATGTTGTATTAGGTTCGTA

------------- ATTCGTTGGAGTGTCTCCTG--- - --—---ATCAAAC
GCTTATATCTTTCAGTCGTCGAGGTGCCTCCTGTATAGATTTGATCAAAC

ATGACTAATGTTTGCCACTAAAATATAAATTTGAGAGAAAATGCTATACT
ATGACTAATGTTTGATACTAAAATATGATTTTGGGGGAATA--CT-TATT

TTTGCATCCTCAAGATAGCCGAAACTCTTTCTGGCATTTTCGAGTTTTCA
TTTAAATCTCCGAGAGAGCCAAAA---TTTCTG----TTTCGGGTCTTCG

TTC-TTTACTACA-CGGTAAACCAGTTTTCATTTGTATTTAAAAGAGTTT
CTCCTTTTTIGTATCGTTACACAAGTTTTCATTTCTATTTGAAAGAGTT -

GCCGCTGCCGCTCTATCATTCCTTTGATATTGAATAAACTGAAATGTTCT
GCCGCTACCGCCCCATTATACCCTTGATATTGAACATACTGAA-TATTCT

CTTTTTCAATTACGCACAAGCAACGAAGAACCGGAGAAAAAGTTACGTTA
CTTTTTCAGTTACGCGCAAATAACCAAAAACACGAGAAAAAGTCACGTAA

TATCCGTTCCAACCAATATTAACAGAATCGCTC-TTTCAACTTGTTGGAA
TGTCCGTTGTAACCAATCTTAACAATACTGTTGATATTTAGTTAATCTAG

CAAGATTCCACTATCGTCCATAT--ATTACTATTATAT-ACGGTGTGAAA
TAAGTTTTAATAATTAAGGATTAGCAGTTCTTTICTTATTATTATTATATA

AGATGACGTAAATTACAAGACCAGTAAGACAAGATTGAAA--CTG-TCGT
AGA-GAGGTATATAAAACACACGCTGATTGGTTATTTAAAACCTAATAGT

CGAAATTAATGGAAGCTGAAGCGCAAGGATTGATATTGTA--ATAGGATC
TCAGACATAGTTCAGAATATGGAAAATGAGTTATCATGTATAACTCGTCC

AATGA-ATGATAACATATAAAAGAGGAATAGAATTATTTAGAATACTATG
TCTTATATCTTAATTTCTGATCAATTAATAGACCT-TTAATCTTATCTTC

CAAAATTAC-AGATTCCTTTTTGTGGAT--TCCTAAATCCATGAGGAGAA
ATTAATTACCAGATTTGGTTATTTGTATCATGATGAAACAATGTTTATAA

~TAT--CTAGT--------~- TTAATCTATATACATAATATTATAACAT -
ATAGTAATAGTGCAAATATTATTATTCTTGTTTCAGA-TATTTTATCATA

CAAAAATAATGGAATCTCAAAAGTCATC-ATTAAATTTTGTAGGTCAATA
CATGAATTGATCTGTGTCTGAAGACATCTATTGCAACAAATACGGCTCTT

-CAACTGCATTCGAAGCGTTGGATGAGTCGTTTCTTACTAAGACATATAT
TCGACTACACATAAACCACCTGATGGATGGTTTCGTACTACGACAAGTAC



Sbay c606 T T

Sb15 Sb08 CATGAGGAGCC C

Sbay c606

Sb15 Sb08

Sbay_c606 TTTC G TAA

Sb15 Sb08 ——— TGACAGC--

Sbay c606 GTT GGCGGC G c
Sbl5 Sb08  --- CCG TC G
Sbay_c606 TAGCATTTGAGACATAT TATT G

Sbl5 Sb08  ATTTAAG-------- CAC ——— GCAG

Sbay YHRO15W

Sbay c606 T GGEG G TITG G
Sb15_Sh08 G CGCAC C

pas_SbYHRO15W

Sbay c606 G C
Sb15 Sb08 GG T

Sbay_c606 G C G TC

Sb15 Sb08 T C

Sbay c606 T G GTG G

Sb15 Sb08 C GCTGG
Sbay c606 C

Sb15 Sb08 G G
Sbay_c606 C T GTTCGAG

Sb15 Sb08 C GAAAGT C
Sbay_c606 T GGAATGTAC

Sb15 Sb08 G C TATTCAT

Sbay_c606 GTTC GC C T
Sb15 Sb08 CAAAGGGCAT T C
Sbay c606 C C
Sb15 Sb08 G T
Sbay_c606 T CGCCAAAG T

Sb15 Sb08 C TAAGT C

Shay_c606 GTGAAGGG
Sbh15_Sb08 G

Sbay c606  CCGATG T G TT G
Sbl5 Sh08 T G C

Sbay c606 (6

Sb15 Sb08 G

Sbay c606 T

Sb15 Sb08 G




Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

AC C
GTG GG G G

GCTG T T
CCAG

TTCT
TTT CTCCCCG
T TCG CCTC
C G C G T



Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay_c606
Sb15_Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

G CAC G C
-AT GACG -
G C GCTCT-
G GCAC TGATT
G G TCACT C
G TAAG CTGG TTT
G G C
G C GC

T T G
GTTCG G
C
GACT
C C
T G TAG
G GGTTGGCGAT
C TCGAG
GGGTAGCTTG C CTCTG
TGGCG CG TG G
G TTGG G
G G C G



Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

CTC T C
GTCTTT C G
T C T
C TAT T C G
C CCTG T
T
CCG C CTG
C T T CTCT CCTTC G
TAG TGCTGC G T C G
CGC C TCAG T
C T
C
C
G
G T G T
GTTTIC G (¢
C G GAAG
G C
G G T
C
TATCG
GTC G
TTCC G
CCTC C G



Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay_c606
Sb15_Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay c606
Sb15 Sb08

Sbay_c606
Sb15_Sb08

G G G
G
C T
G TGAC-AAC G
TTTCGTG CG C
TATC TAT

C G G
C T
T C TGT G CTTT
C T C G
T C C GAC
G T G TC
T C G
G C
G G G T T C
C C C

Sbay YHRO17W

----------- TGGC
G GACCAACAAAAC G

pas_SbYHRO17W

C
TCCCC
CTAG GTTT
(¢

Sbay YHRO17W—>
G
G
pas_SbYHRO17W—»




1-4-a) Sclll > Sclll

<«—Scer_ YCR038C
<—Spas_ScYCR038C
Scer_chr03  -----
Sc03_Sc03 -----
Sbay _chr03  -----

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03

Sc03_Sc03

Sbay_chr03
Sbay_YCR

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03

Sc03_Sc03

Sbay_chr03
_MATalpha

Spas_MATalpha2

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03




Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_MATalpha2
Spas_MATalpha2
Scer_chr03
Sc03_Sc03
Sbay_chr03
Sbay_YCLOG6

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03 T- C CTTTTT- G cC
Sc03_Sc03 C C
Sbay_chr03 G G

Scer_MATalphal
Spas MATalphal

Scer_chr03
Sc03_Sc03
Sbay_chr03

Scer_chr03 T AGCATCC TAC C CGGTTT
Sc03_Sc03 AAAAA G AC
Sbay_chr03 G A GCT

Scer_chr03 GC C TGAGCATGTGAGG CTTC
Sc03_Sc03
Sbay_chr03 (o G

Scer_chr03 C GATATCCAG TGT CTCTCG
Sc03_Sc03
Sbay_chr03



Scer_chr03

ATTTTTAAATAAAATCCAAATTCACAGGATAGCGTCTGGAAGTCAAAATA

Sc03_Sc03 ATTTTTAAAGAAAATCCAACTATATAGAATAGCGTCTGGAAATCAAAATG
Sbay_chr03 ATTTCTAAAGAAAATCCAACTATATAGAATAGCATCCGGAAATCAAAATA
Scer_chr03 CTCAGTTTCGACAGTTCAATAAGACATCTATAAAATCTTCAAAGAAATAT

Sc03_Sc03 TACAATGCCGACAGTCTAGAAAAGCATCATTAACATCATCTAAGAAGTAT
Sbay_chr03 TTCAATGCCGACAGTCGAGAAAAGCATCAATAACACCATCTAAGAAGTAT
Scer_chr03 TTAAACTCATTTATGGCTTTTAGAGCATATTACTCACAGTTTGGCTCCGG

Sc03_Sc03 CTAAATTCTTTCATGGCATTCAGAGCTTACTATTCTCAGTTTGGCGCCGG
Sbay_chr03 CTAAATTCTTTCATGGCATTCAGAGCTTACTATTCTCAGTTTGGCGCCGG
Scer_chr03 TGTAAAACAAAATGTCTTGTCTTCTCTGCTCGCTGAAGAATGGCACGCGG

Sc03_Sc03 TGTTAAGCAGAACATCTTGTCTTCTTTACTTTCTGAGGAATGGCACGCGG
Sbay_chr03 TGTTAAACAGAACATCTTGTCTTCTTTACTTTCTGAAGAATGGCACGCGG
Scer_chr03 ACAAAATGCAGCACGGAATATGGGACTACTTCGCGCAACAGTATAATTTT

Sc03_Sc03 ACAAAATGCAGCACGGAATATGGGACTACTTCGCGCAACAGTATAATTTT
Sbay_chr03 ACAAAATGCAGCACGGAATATGGGACTACTTCGCGCAACAGTATAATTTT
Scer_chr03 ATAAACCCTGGTTTTGGTTTTGTAGAGTGGTTGACGAATAATTATGCTGA

Sc03_Sc03 ATAAACCCTGGTTTTGGTTTTGTAGAGTGGTTGACGAATAATTATGCTGA
Sbay_chr03 ATAAACCCTGGTTTTGGTTTTGTAGAGTGGTTGACGAATAATTATGCTGA

Scer_YCRO41W
Spas ScYCRO41W
Scer_chr03 AGTACGTGGTGACGGATATTGGGAAGATGTGTTTGTACATTTGGCCTTAT

Sc03_Sc03 AGTACGTGGTGACGGATATTGGGAAGATGTGTTTGTACATTTGGCCTTAT

Sbay_chr03 AGTACGTGGTGACGGATATTGGGAAGATGTGTTTGTACATTTGGCCTTAT

Sbay ORF(not annotated)

Scer_MATalphal—
Spas_MATalphal—

Scer_chr03  AGQAGTGTGGTCGTGGCGGAGGTTGTTTATCTTTCGAGTACTGAATGTTGT
Sc03_Sc03  AGAGTGTGGTCGTGGCGGAGGTTGTTTATCTTTCGAGTACTGAATGTTGT
Sbay_chr03  AGAGTGTGGTCGTGGCGGAGGTTGTTTATCTTTCGAGTACTGAATGTCGT

Shay "YCLO66W—>]

Scer_chr03  CAGTATAGCTATCCTATTTGAAACTCCCCATCGTCTTGCTCTTGTTCCCA
Sc03_Sc03  CAGTATAGCTATCCTATTTGAAAATCCCCATCGTCTTGCTCTTGTTCCCA
Sbay_chr03  CAGTATATCTATCCTATTTACAAATCCCCATTCTCTTGCTCTTGCTCTCA
Scer_chr03  ATGTTTGTTTATACACTCATATGGCTATACCCTTATCT----ACTTGCCT
Sc03_Sc03  ATGTTTGTTTATACACTCATATGGCTATACCCTTATCT----ACTTGCCT
Sbay_chr03  ATGTTTGTTTACATAATCCTATTGCTATGTGTTTATGTTTATATATACCT

Scer_YCRO41W—>

Spas ScYCRO41W—»
Scer_chr03  CTTTTGTTTATGTCTATGTATTTGTATAAAATATGATATTACTCA- - - - -
Sc03_Sc03  CTTTTGTTTATCTCTATGTATTTGTATAAAATATGATATTACTCA- - - - -
Sbay_chr03 -TACTGTGTACATATATGTATATATGCTTG-TCGTATATTAATCT - - - - -

Sbay ORF(not annotated) —

1-4-b) Shblll Sclll

<«—Scer YCRO38C

Scer_chr03  ----- GGCCGTTCTCATGCTGTCGAGGATTTTTTTTGGGACGATATTGTC
Sb03_Sc03  ----- GGCCGTTCTCATATTATCGAGGATTTTTTTTGGGACGATATTGTT
Sbay chro3  ----- GGCCGTTCTCATATTATCGAGGATTTTCTTTGGGACGATATTGTT
<«—Spas_ShYCR038C
<«—Sbay_YCR038C
Scer_chr03  ATTATAGGGCAGTGTGTGACTTATGAATTGT TGTAGAAGGACGTCTETGA
Sh03_Sc03  GTTATGATTCTGTGTGTGGCTTAAGAACTGTATTAGGAGTACATCGGTAA

Sbay_chr03

GTTATGATTCTGTGTGTGGCTTAAGAACTGTATTAGGAGTACATCGGTAA



Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_MATa2

Spas_MATa2
Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer YCRO38C

—Scer_MATa2
—Spas_MATa2




Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_MATal
Spas MATal

Scer_MATal
Spas_MATal



Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_chr03
Sb03_Sc03
Sbay_chr03

Scer_YCRO41W
Spas ScYCRO41w

C
C C TC
C C CTATT GTG GT-

Scer_YCRO41W—>
Spas ScYCRO41W—>




1-5) ScVIl / Sbvil

<«—Scer_YGL173C
<«<—Spas ScYGL173C
Scer_chr07  -----

Sc07_Sc07  -----

Sc07_Sb07  -----

Sbay c674  -----

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674



Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay_c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay_c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay_c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay_c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay_c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

Scer_chr07
Sc07_Sc07
Sc07_Sb07
Sbay c674

<«—Scer_YGL173C
<+«—Spas_ScYGL173C
C

<—Spas_ScYGL173C/SbYGL173C
<«—Sbay YGL173C



1-6) ScVIill 7/ Sbvlll

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

<«—Scer_YHR165C

<+«—Spas_ScYHR165C

<+«—Spas_ScYHR165C/SbYHR165C
----- CATCGGATATCTCAATAAACTTCTTTAATAAATTTTTTGGAAGGA
----- CATCGGATATCTCAATAAACTTCTTTAATAAATTTTTTGGAAGGA
----- CATCGGATATCTCAATAAACTTCTTTAATAAATTTTTTGGAAGGA
----- CATCAGATATCTCAATAAATTTCTTTAATAAATTTCTTGGGAGCA
----- CATCAGATATCTCAATAAATTTCTTTAATAAATTTCTTGGAAGTA

<«—Spas_SbYHR16C

<—Sbay_YHR165C

CGTAAACATTCTGTTCCTCCACGAAATCATCAGCCGAAACATAAATGTTT
CGTAAACATTCTGTTCCTCCACGAAATCATCAGCCGAAACATAAATGTTT
CGTAAACATTCTGTTCCTCCACGAAATCATCAGCCGAAACATAAATGTTT
CATAAACATTCTGCTCTTCTACAAAATCATCGGCTGAGATATAAGTGTTT
CATAGACATTCTGCTCCTCTACAAAATCATCAGCTGAGATATAAGTGTTT

TTTAACCTCAAATATAATAGTGTATTAGCAATTGCAGATTTTCTCCATTC
TTTAACCTCAAATATAATAGTGTATTAGCAATTGCAGATTTTCTCCATTC
TTTAACCTCAAATATAATAGTGTATTAGCAATTGCAGATTTTCTCCATTC
TTCAGTCTCAAATGTAATAATGTATTGGCGATGGCTGATTTTCTCCACTC
TTCAACCTCAAATGTAATAACGTATTGGCGATGGCAGATTTTCTCCACTC

ATTCTTTGAACTAAACGTTTGACTTTCGTAATCAGCGGAAGCTACTACAA
ATTCTTTGAACTAAACGTTTGACTTTCGTAATCAGCGGAAGCTACTACAA
ATTCTTTGAACTAAACGTTTGACTTTCGTAATCAGCGGAAGCTACTACAA
GTTCTTCGAGCTAAACGTTTGGTTTTCGTAATCAGCAGAAGCTACTACGA
GTTCTTCGAGGTAAATGTTTGATTTTCGTAATCAGCAGAAGCTACCACGA

CTATCTCCTCACCTTGCGCATTGATAGTTTTAGTTTTCATAACAGTTGAT
CTATCTCCTCACCTTGCGCATTGATAGTTTTAGTCTTCATAACAGTTGAT
CTATCTCCTCACCTTGCGCATTGATAGTTTTAGTCTTCATAACAGTTGAT
CAATTTCCTCACCTTGCGCATTTATGGTCTTAGTCTTCATAACAGTTGAT
CGATTTCTTCACCTTGCGCGTTGATAGTCTTGGTCTTCATAACAGTTGAT

GCACCTGCAGCTTCTTCGTCGTTCTGCTTTTCTGACCTGGCAGCTTCTAA
GCACCTGCAGCTTCTTCGTCGTTCTGCTTTTCTGACCTGGCAGCTTCTAA
GCACCTGCAGCTTCTTCGTCGTTCTGCTTTTCTGACCTGGCAGCTTCTAA
GCACCTACAGTTTCTTCATCATTTTGTTTTTCAGCCCTAGCAGCCTCTAA
GCACCTACAGTTTCTTCGTCATTTTGCTTTTCAGCCCTAGCAGCCTCCAA

TTCAGCCATTTTTTGTCTCTTCACAGATGGTGCCTTGATATTTTGACCCA
TTCAGCCATTTTTTGTCTCTTCACAGATGGTGCCTTGATATTCTGACCCA
TTCAGCCATTTTTTGTCTCTTCACAGATGGTGCCTTGATATTCTGACCCA
TTCAGCCATTTTTTGTCTCTTGACAGATGGCGCTTTGATATTTTGCCCCA
TTCAGCCATTTTTTGTCTCTTGACAGATGGCGCCTTGATATTTTGCCCCA

ATATAATATCTTTAATTTCCGTTTGAGTTAAGGCAGATATATTGACATTG
ATATAATATCTTTAATTTCCGTTTGAGT TAAGGCAGATATATTGACATTG
ATATAATATCTTTAATTTCCGTTTGAGTTAAGGCAGATATATTGACATTG
ATATGATATCCTTTATTTCAGTTTGGGTTAAGGCAGATATATTGACATTG
ATATGATATCCTTAATTTCAGTTTGAGTTAAGGCAGATATATTGACGTTG

TATTTTCTGCCGTACTCAGTCAAAATCAAATCTCTCATTTGAGATTCGAT
TATTTTCTGCCGTACTCAGTCAAAATCAAATCTCTCATTTGAGATTCGAT
TATTTTCTGCCGTACTCAGTCAAAATCAAATCTCTCATTTGAGATTCGAT
TATTTTTTACCGTATTCTGTTAAAATTAAATCTCTCATTTGAGACTCGAT
TACTTTTTGCCGTATTCTGTAAGAATTAAATCTCTCATTTGAGACTCAAT

AGTGATCCATTGTTCATCAGTGAATGAAGGCCATAAATGGTACGATTTGA
AGTGATCCATTGTTCATCAGTGAATGAAGGCCATAAATGGTACGATTTGA
AGTGATCCATTGTTCATCAGTGAATGAAGGCCATAAATGGTACGATTTGA
ATTAATCCATTGTTCGTCAGAGAAAGATGGCCATAAATGGTACGATTTGA
ATTAATCCATTGTTCGTCGGAGAATGATGGCCATAAATGGTACGATTTTA



Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sb08
Sbay c599

Scer_chr08
Sc08_Sc08
Sc08_Sh08
Sb08_Sh08
Sbay c599

TAGTGATCGTGGGGTCACTGAGTAGAATCATTTTGGCACTTTCCTCGTTC
TAGTGATCGTGGGGTCACTGAGTAGAATCATTTTGGCACTTTCCTCGTTC
TAGTGATCGTGGGGTCACTGAGTAGAATCATTTTGGCACTTTCCTCGTTC
TCGTGATCGTTGGGTCACTGAGTAGAATCATCTTCGCACTTTCTTCATTT
TAGTGATCGTGGGGTCACTGAGTAAAATCATCTTTGCACTTTCTTCATTT

GTCTTTAAAGCTCTTAAAAGTAGTGTAAGTCTAGAAAATGCAGTGTACGA
GTTTTTAAAGCTCTTAAAAGTAGTGTAAGTCTAGAAAATGCAGTGTACGA
GTTTTTAAAGCTCTTAAAAGTAGTGTAAGTCTAGAAAATGCAGTGTACGA
GTCTTCAAAGCTCTCAACAGTAACGTAAGTCTAGAAAACGCTGTATACGA
GTCTTCAAAGCTCTCAACAGTAATGTAAGTCTAGAAAACGCTGTATATGA

TGAAATACGGTCTAACCAATCATCATAAATGTTAAACAGAACCATCTGAG
TGAAATACGGTCTAACCAATCATCATAAATGTTAAACAGAACCATCTGAG
TGAAATACGGTCTAACCAATCATCATAAATGTTAAACAGAACCATCTGAG
CGAAATACGCTCCAACCAGTCATCGTAGATATTGAAAAGAACCATTTGAG
TGAAATACGTTCCAACCAGTCATCGTAGATATTGAAAAGAACCATTTGAG

GTTCAGTAGCTTTCATCACAACATCAGAAAGTTTATCTATTGACATTGCA
GTTCAGTAGCTTTCATCACAACATCAGAAAGTTTATCTATTGACATTGCA
GTTCAGTAGCTTTCATCACAACATCAGAAAGTTTATCTATTGACATTGCA
GCTCCGTAGCTTTCATGACAACATCAGAAAGTTTATCGATTGACATCGCA
GCTCAGTAGCTTTCATGACAACATCAGAAAGTTTATCTATTGACATCGCA

GCTGAAAATGGTAGTCGCAGCTCTGTTGGCCTGATTGCTATGTTAGGAAA
GCAGAAAATGGTAGTCGCAGCTCTGTTGGCCTGATTGCTATGTTAGGAAA
GCAGAAAATGGTAGTCGCAGCTCTGTTGGCCTGATTGCTATGTTAGGAAA
GCAGAAAATGGCAATCTGAGTTCTGTAGGCCTGATTGCTATGTTAGGAAA
GCCGAAAATGGCAACCTGAGTTCCGTAGGTCTGATTGCTATGTTAGGAAA

GTCAAGCATGTGAACCTCTAAAGGATCAAGCATTGCCTTTCTTGTGACGA
GTCAAGCATGTGAACCTCTAAAGGATCAAGCATTGCCTTTCTTGTGACGA
GTCAAGCATGTGAACCTCTAAAGGATCAAGCATTGCCTTTCTTGTGACGA
ATCAAGCATGTGAACTTCTAAGGGATCTAGCATTGCCTTTCTCGTGACTA
GTCAAGCATGTGAACCTCTAAGGGATCTAGCATTGCTTTTCTCGTAACTA

TAATTTGTTTTGGCTGCTCTTCTTTGGGCAAAGATCTCACAAGAGCACTA
TAATTTGTTTTGGCTGCTCTTCTTTGGGCAAAGATCTCACAAGAGCACTA
TAATTTGTTTTGGCTGCTCTTCTTTGGGCAAAGATCTCACAAGAGCACTA
TGATTTGTTTTGGTTGTTCTTCTTTGGGTAGAGACCTTACAAGAGCGCTA
TAATTTGTTTTGGTTGTTCCTCTTTAGGTAGAGACCTTACAAGGGCACTA

ACTTCCTCAGCTGTTTTCCATTTGGCCAATTGGCTTAAACGTTTTTGACC
ACTTCCTCAGCTGTTTTCCATTTGGCCAATTGGCTTAAACGTTTTTGACC
ACTTCCTCAGCTGTTTTCCATTTGGCCAATTGGCTTAAACGTTTTTGACC
ACTTCTTCGGCGGTTTTCCATTTTGCCAACTGACTCAGACGCTTTTGACC
ACTTCTTCGGCAGTTTTCCATTTTGCTAACTGACTCAGACGCTTTTGACC

GGCCCATACAGAGGTATGGATAATTTTCAGAAACAGATGCCCAGTCTTTG
GGCCCATACAGAGGTATGGATAATTTTCAGAAACAGATGCCCAGTCTTTG
GGCCCATACAGAGGTATGGATAATTTTCAGAAACAGATGCCCAGTCTTTG
AGCCCATACAGAAGTATGAATGATTTTCAAAAATAAGTGGCCAGTCTTAG
AGCCCATACAGAAGTATGGATGATTTTCAAAAACAAATGGCCAGTCTTAG

GATTTAAAGTGAAAATGCAACCATTAATTGCTTTTGTAGCAACGTTCCCT
GATTTAAAGTGAAAATGCAACCATTAATTGCTTTTGTAGCAACGTTCCCT
GATTTAAAGTGAAAATGCAACCATTAATTGCTTTTGTAGCAACGTTCCCT
GGTTTAAAGTGAAAATACAACCATTTATTGCCTTCGTAGCAACGTTTCCT
GGTTTAAAGTGAAAATACAACCATTGATTGCCTTTGTAGCAACGTTTCCT

TCAAAAGTCTTGTGGACAGTAACTCTATACACATTAGTGTCGTCAACGAA
TCAAAAGTCTTGTGGACAGTAACTCTATACACATTAGTGTCGTCAACGAA
TCAAAAGTCTTGTGGACAGTAACTCTATACACATTAGTGTCGTCAACGAA
TCAAAAGTCTTGTGGACAGTAACTCTATAAACATTAGTGTCATCCACAAA
TCAAAAGTCTTGTGGACAGTTACTCTATAAACATTAGTGTCATCCACAAA
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GAGTTTAATGTCGTTATTGAATAACTCGGCATAGTTTGAGGAGTTTAAAA
GAGTTTAATGTCGTTATTGAATAACTCGGCATAGTTTGAGGAGTTTAAAA
GAGTTTAATGTCGTTATTGAATAACTCGGCATAGTTTGAGGAGTTTAAAA
AAGTTTTATATCGTTATTGAACAGTTCTGCATAGTTTGAAGAGTTCAAAA
AAGTTTTATATCGTTATTGAACAGTTCGGCATAGTTTGATGAGTTCAAAA

ATGGTTCCTGTACACTAGATTGATATATTTGAAGACCTTTTCTAATACGT
ATGGTTCCTGTACACTAGATTGATATATTTGAAGACCTTTTCTAATACGT
ATGGTTCCTGTACACTAGATTGATATATTTGAAGACCTTTTCTAATACGT
ACGGTTCCTGTACACTAGATTGATATATTTGAAGACCTTTTCTGATACGC
ACGGTTCCTGTACACTAGATTGATATATTTGAAGACCTTTTCTAATACGC

TCACGAAGGACATATAATGCTGGGTTAGCTTTCATAATTGTTCTCATACT
TCACGAAGGACATATAATGCTGGGTTAGCTTTCATAATTGTTCTCATACT
TCACGAAGGACATATAATGCTGGGTTAGCTTTCATAATTGTTCTCATACT
TCACGAAGAACATACAATGCTGGATTGGCCTTCATAATCGTTCTCATACT
TCACGAAGAACATACAATGCTGGGTTAGCTTTCATAATCGTTCTCATGCT

ATTTTGTATCAAAGGTTTTAATCCGTTGAACCAATTACCATAGGCATCAT
ATTTTGTATCAAAGGTTTTAATCCGTTGAACCAATTACCATAGGCATCAT
ATTTTGTATCAAAGGTTTTAATCCGTTGAACCAATTACCATAGGCATCAT
ATTTTGTACCAGAGGTTTTAATCCGTCAAACCAGTTACCATAAGCGTCGT
ATTTTGTACCAAAGGCTTTAATCCGTTAAACCAGTTACCATAAGCATCGT

ACATGTTATAAGCCAAATCGATACCGATCATAACACCTGTTGGGGAGGGA

ACATGTTATAAGCCAAATCGATACCGATCATAACACCTGTTGGGGAGGGA

ACATGTTATAAGCCAGATCGATACCAATCATAACACCAGTTGGTGAGGGA

ACATATTGTAGGCCAGATCGATACCAATCATAACACCAGTTGGTGAGGGA

ACATATTATATGCCAAATCGATACCAATCATGACACCAGTTGGTGAGGGA
Sc08 > Sb08

TACATGCTGACATTATCTGTTGTATAATCGAGGAATTTTGCCCTCACATA
TACATGCTGACATTATCTGTTGTATAATCGAGGAATTTTGCCCTCACATA
TACATGCTGACGTTATCCGTTGTATAATCAAGAAATTTTGCTCTCACATA
TACATGCTGACGTTATCCGTTGTATAATCAAGAAATTTTGCTCTCACATA
TACATGCTAACATTATCCGTCGTATAATCAAGGAATTTTGCTCTCACATA

ACGAGATATATCATGAGAATCATAATCACCGTATCTCAATTGTACATCAA
ACGAGATATATCATGAGAATCATAATCACCGTATCTCAATTGTACATCAA
ACGAGATATATCGTGGGAATCGTAATCACCATATCTCAATTGCACATCAA
ACGAGATATATCGTGGGAATCGTAATCACCATATCTCAATTGCACATCAA
ACGAGATATATCGTGGGAATCGTAATCACCATATCTCAATTGCACATCAA

ACCACATTTTGTTGGTAATCAATCCCTTAAATGAGTCATTTGTTTCATGT
ACCACATTTTGTTGGTAATCAATCCCTTAAATGAGTCATTTGTTTCATGT
ACCACATCTTATTGGTAACCACATCCTTGAAGTTATCATTAGTTTCATGT
ACCACATCTTATTGGTAACCACATCCTTGAAGTTATCATTAGTTTCATGT
ACCACATCTTATTGGTAACCACACCCTTAAAGTTATCGTTGGTTTCATGT

AATAGGGAGGGTTTTGAAACTTCCCATTCATGAACACTTTCCATAGTTAT
AATAGGGAGGGTTTTGAAACTTCCCATTCATGAACACTTTCCATAGTTAT
AATAAGGAAGGTTTCGAGACCTCCCATTCATAAACACTATCCATGGTGAC
AATAAGGAAGGTTTCGAGACCTCCCATTCATAAACACTATCCATGGTGAC
AATAAAGAAGGTTTCGAAACTTCCCATTCATAGACACTATCCATGGTGAC

GTCAGCGGCAGATGAATTCATCTTGTACGATTTGCGGGGATGCACTGTTT
GTCAGCGGCAGATGAATTCATTTTGTACGATTTGCGGGGATGCACTGTTT
ATCAGCAGCGGATGAGTTCATTTTGTATGATTTACGGGGATGAACGGTTT
ATCAGCAGCGGATGAGTTCATTTTGTATGATTTACGGGGATGAACGGTTT
ATCAGCGGCGGATGAGTTCATTTTGTATGATTTACGGGGATGGACGCTTT

CTTTAGTCACAGATTCAATTTGCAAAACATCTAGCTCACCATCGAGAATT
CTTTAGTCACAGATTCAATTTGCAAAACATCTAGCTCACCATCGAGGATT
CCTTCGATACAGATTCAATTTGTAGAACATCTAACTCCCCGTCAAGAATC
CCTTCGATACAGATTCAATTTGTAGAACATCTAACTCCCCGTCAAGAATC
CCTTCGATACAGATTCAATTTGCAGAACATCTAATTCCCCGTCAAGAATC
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TGACAAATATCAAAAACTATACTTTCATGTATTTTTTGCCACAAATGAGC
TGACAAATATCAAAAACTATACTTTCATGTATTTTTTGCCACAAATGAGC
TGACAAATATCAAAAACTATACTTTCGTGTATTTTTTGCCACAAATGAGC
TGACAAATATCAAAAACTATACTTTCGTGTATTTTTTGCCACAAATGAGC
TGACAAATATCAAAGACTATACTTTCGTGTATTTTTTGCCACAAGTGAGC

ACGGAATATTTGAATTAAAGATATTTTTAACGTAGGAATTTTACCATGGA
ACGGAATATTTGAATTAAAGATATTTTTAACGTAGGAATTTTACCATGGA
ACGAAATATTTGAATTAAAGATATCTTTAGTGTGGGAATTTTACCGTGAA
ACGAAATATTTGAATTAAAGATATCTTTAGTGTGGGAATTTTACCGTGAA
ACGAAATATTTGAATTAAAGATATCTTTAGAGTAGGAATTTTACCGTGAA

GGAAGATACCAGTCAGATCCAATTGCACCAAGAAACCGACATAGACATTT
GGAAGATACCAGTCAGATCCAATTGCACCAAGAAACCGACATAGACATTT
GGAATATACCAGTCAGATCTAATTGTACTAGGAAACCAACGTAAACGTTT
GGAATATACCAGTCAGATCTAATTGTACTAGGAAACCAACGTAAACGTTT
GGAAAATACCAGTCAAATCTAGTTGTACTAGGAAACCAACATAAACGTTT

GCTCTGTTAATAGTTGGTGACCACCATAAGGTAAATCTACGATTTGGAAT
GCTCTGTTAATAGTTGGTGACCACCATAAGGTAAATCTACGATTTGGAAT
GCTCTATTGATAGTTGGAGACCACCATAGAGTAAACCTACGATTTGGAAT
GCTCTATTGATAGTTGGAGACCACCATAGAGTAAACCTACGATTTGGAAT
GCTCTATTGATAGTTGGCGACCACCATAAAGTAAACCTACGATTTGGAAT

TTGGCTTAAACCAGTTCTTTGAGCATGAGTTAGCTTCTTAAATTGCATGG
TTGGCTTAAACCAGTTCTTTGAGCATGAGTTAGCTTCTTAAATTGCATGG
TTGACTTAAACCTGTTCTTTGTGCATGAGTTAACTTTTTAAATTGCATGG
TTGACTTAAACCTGTTCTTTGTGCATGAGTTAACTTTTTAAATTGCATGG
TTGGCTCAAACCGGTTCTTTGAGCATGAGTTAACTTTTTAAATTGCATTG

AATCCTCAAACCCGGACGCCTTTTCCCAAAACAAACCTTCCCATGAATTA
AATCCTCAAACCCGGACGCCTTTTCCCAAAACAAACCTTCCCATGAATTA
AATCCTCAAAACCGGAAGCCTTTTCCCAAAACAGACCTTCCCATGAATTA
AATCCTCAAAACCGGAAGCCTTTTCCCAAAACAGACCTTCCCATGAATTA
AATCCTCAAAACCGGAAGCTTTTTCCCAAAACAGACCTTCCCATGAATTG

AAACCAGTCCCCTTAAATAAAGTGTGTTCCAAAATTGTTTCAATACCTCC
AAACCAGTCCCCTTAAATAAAGTGTGTTCCAAAATTGTTTCAATACCTCC
AATCCGGTTCCCTTGAATAGAGTATGTTCCAAAATTGTTTCAATACCGCC
AATCCGGTTCCCTTGAATAGAGTATGTTCCAAAATTGTTTCAATACCGCC
AACCCAGTTCCCTTGAATAGAGTATGTTCCAAAATCGTTTCAATACCGCC

TAGGGCTTGAATCACATCAGTTCTATAGGCATTTAAATTCCATAATTTAC
TAAGGCTTGAATCACATCAGTTCTATAGGCATTTAAATTCCATAATTTAC
AAGCGCTTGGATAACATCGGTTCTATACGCATTCAAATTCCACAACTTAC
AAGCGCTTGGATAACATCGGTTCTATACGCATTCAAATTCCACAACTTAC
GAGCGCTTGGATAACATCGGTTCTGTACGCATTCAAATTCCATAACTTAC

CGTCATGGTGGGAGTTTGTCCACCAAAAGGGGCTGTTTCTCTCTAGAGAG
CGTCATGGTGGGAGTTTGTCCACCAAAAGGGGCTGTTTCTCTCTAGAGAG
CATCGTGGTGTGAGTTTGTCCACCAAAATGGACTGTTTCTCTCTAGTGAG
CATCGTGGTGTGAGTTTGTCCACCAAAATGGACTGTTTCTCTCTAGTGAG
CATCGTGGTGTGAGTTTGTCCACCAAAATGGACTGTTCCTCTCTAAGCAG

TACTGTTTAAATTCCCTACGGATTCTGTGACCTCTGTCATACGCTAGAGT
TACTGTTTAAATTCCCTACGGATTCTGTGACCTCTGTCATACGCTAGAGT
TACTGCTTAAACTCCCTACGGATTCTATGACCTCTATCATAAGCCAGGGT
TACTGCTTAAACTCCCTACGGATTCTATGACCTCTATCATAAGCCAGGGT
TATTGCTTGAACTCTCTACGGATTCTATGACCCCTATCATAGGCCAGAGT

ATGTCGATCTCTTTGAAATAAAGTGCTAATACGAGGTATACCACGATCCC
ATGTCGATCTCTTTGAAATAAAGTGCTAATACGAGGTATACCACGATCCC
GTGCCTATCTTTTTGAAATAGTGTACTGATACGCGGTATACCACGATCCC
GTGCCTATCTTTTTGAAATAGTGTACTGATACGCGGTATACCACGATCCC
GTGTCTATCTTTTTGAAATAGCGTACTAATACGCGGTATACCACGATCCC
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ACGATCCTTCAAGTTCTTCAAAAGCTAACCTCCTATTCTGCTGAATAGCT
ACGATCCTTCAAGTTCTTCAAAAGCTAACCTCCTATTCTGCTGAATAGCT
ATGATCCTTCTAGTTCTTCAAAAGCCAGTCTTCTATTTTGCTGTATAGCT
ATGATCCTTCTAGTTCTTCAAAAGCCAGTCTTCTATTTTGCTGTATAGCT
ATGATCCTTCCAGTTCTTCAAAGGCCAGTCTTCTATTTTGCTGAATAGCT

TCCTGCCTTTTCGTTGCATACTCGGCCCACACCCTTTGAGAGTCTAAAAA
TCCTGCCTTTTCGTTGCATACTCGGCCCACACCCTTTGAGAGTCTAAAAA
TCTTGTCTTTTGGTTGCATACTCGGCCCATACCCTCTGAGAGTCTAAAAA
TCTTGTCTTTTGGTTGCATACTCGGCCCATACCCTCTGAGAGTCTAAAAA
TCTTGTCTTTTAGTTGCGTATTCGGCCCATACCCTCTGAGAGTCCAAAAA

TTCATTTTCCCAAGTAGTGATGTAACGGAAGATAGTTGGGATTAATTTTT
TTCATTTTCCCAAGTAGTGATGTAACGGAAGATAGTTGGGATTAATTTTT
TTCCGTTTTCCCAAGTAGTTATATAACGGAAAATCGTGGGAATCAATTTTT
TTCGTTTTCCCAAGTAGTTATATAACGGAAAATCGTGGGAATCAATTTTT
TTCATTTTCCCAAGTAGTTATATAGCGGAAAATCGTGGGAATCAATTTTT

CATCCTCGTGCGTCATACCAGCACGAAAATGCGTAATTCCAGTATCGGTC
CATCCTCGTGCGTCATACCAGCACGAAAATGCGTAATTCCAGTATCGGTC
CGTCCTCATGTGTCATACCAGCACGAAAGTGTGTGATTCCAGTATCAGTT
CGTCCTCATGTGTCATACCAGCACGAAAGTGTGTGATTCCAGTATCAGTT
CGTCCTCGTGTGTCATACCAGCACGAAAGTGTGTGATTCCAGTATCAGTT

TGTTTTGACCAACTTAAGTCAGATGCAGGAATTAAAATATGAGAAGCACT
TGTTTTGACCAACTTAAGTCAGATGCAGGAATTAAAATATGAGAAGCACT
TGTTTTGACCAGCTCAAGTCTGATGCAGGAATTAAGATATGGGAAGCACT
TGTTTTGACCAGCTCAAGTCTGATGCAGGAATTAAGATATGGGAAGCACT
TGTTTTGACCAGCTTAAGTCTGATGCAGGAATTAAAATATGGGAAGCACT

AATCATACCCAACCCACCAAGTTCTTTTGGTGTATAAAAAACAGCAGGTG
AATCATACCCAACCCACCAAGTTCTTTTGGTGTATAAAAAACAGCAGGTG
GATCATACCTAAACCACCCAGCTCCTTTGGTGTGTAAAAAACGGCAGGTG
GATCATACCTAAACCACCCAGCTCCTTTGGTGTGTAAAAAACGGCAGGTG
AATCATACCTAAACCACCAAGTTCCTTTGGTGTGTAGAAAACGGCGGGTG

GAAATCTTGTTGGCATTTTCGAATTTAAACCAAGTTTGACACGGTTTTGA
GAAATCTTGTTGGCATTTTCGAATTTAAACCAAGTTTGACACGGTTTTGA
GAAATCTTGTTGGCATTTTTGAGTTTAGACCTAGTTTGACTCTGTTTTGA
GAAATCTTGTTGGCATTTTTGAGTTTAGACCTAGTTTGACTCTGTTTTGA
GAAATCTTGTTGGCATTTTTGAATTTAGGCCTAGTTTGACTCGGTTTTGA

ATTCTTGTTTCTCCTTTCACCAGGATATCTAATAACGGCTCCGTGGCAAC
ATTCTTGTTTCTCCTTTCACCAGGATATCTAATAACGGCTCCGTGGCAAC
ATTCGTGTCTCTCCTTTTACAAGTATATCTAATAGAGGCTCTGTGGCAAC
ATTCGTGTCTCTCCTTTTACAAGTATATCTAATAGAGGCTCTGTGGCAAC
ATTCGTGTCTCTCCTTTTACAAGTATATCTAGCAAAGGCTCTGTCGCCAC

AATGGCTTCTCTAAAGTATGTGAAAAGGGATATCAGTGAAGTGTTCCATT
AATGGCTTCTCTAAAGTATGTGAAAAGGGATATCAGTGAAGTGTTCCATT
AATAGCTTCCCTGAAGTAAGTGAAAAGAGATATTAAAGAGGTATTCCATT
AATAGCTTCCCTGAAGTAAGTGAAAAGAGATATTAAAGAGGTATTCCATT
GATAGCTTCTCTGAAGTAGGTGAAAAGAGATATTAAAGAGGTATTCCATT

TAGCGGCCACTTTAGTAAAAGTGGTTGAACCGGAGGCCATCAATATGCCT
TAGCGGCCACTTTAGTAAAAGTGGTTGAACCGGAGGCCATCAATATGCCT
TTGCCGCAACTTTGGTGAAAGTGGTGGAACCGGACGCCATTAATATGCCT
TTGCCGCAACTTTGGTGAAAGTGGTGGAACCGGACGCCATTAATATGCCT
TTGCAGCGACTTTCGTGAAAGTAGTGGAACCGGACGCCATTAATATGCCT

CTTATTCTGCTGTCAAATTTTTTGATTTCTTCTTCAGATACCTTTAAATA
CTTATTCTGCTGTCAAATTTTTTGATTTCTTCTTCAGACACCTTTAAATA
CTTATTCTGCTGTCAAATTTATCGATTTCTTCTTGAGATACCTTCAAGTA
CTTATTCTGCTGTCAAATTTATCGATTTCTTCTTGAGATACCTTCAAGTA
CTTATTCTGCTGTCAAATTTATCGATTTCTTCTTGAGATACCTTCAAGTA
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TGCTTTTGCAGTTCTTTGCTTGGTTCTTTCGTCAACTAAATCCCAAACAC
TGCTTTTGCAGTTCTTTGCTTGGTTCTTTCGTCAACTAAATCCCAAACAC
CGCTTTTGCTGTTCTCTGCTTTGTTTTCTCGTCGATTAAATCCCAAACAC
CGCTTTTGCTGTTCTCTGCTTTGTTTTCTCGTCGATTAAATCCCAAACAC
CGCTTTTGCTGTTCTTTGCTTTGTTTTTTCGTCGACTAAATCCCAAACAC

CTTCATCGTTAGAAACCACCTCTTCCATTCTTTGTCTTGGTAATATTCTG
CTTCATCGTTAGAAACCAGCTCTTCCATTCTTTGTCTTGGTAATATTCTG
CTTCATCATTGGAAATTACATCTTCCATCCTTTGTCTTGGTAAAATCCTA
CTTCATCATTGGAAATTACATCTTCCATCCTTTGTCTTGGTAAAATCCTA
CTTCGTCATTGGAAATCACTTCTTCCATCCTTTGTCTTGGTAAAATTCTA

ACTTCAAAACCACACATAGAGAAGAGTAAGTTCGGATTGTTTTTACTGTA
ACTTCAAAACCACACATAGAGAAGAGTAAGTTCGGATTGTTTTTACTGTA
ACCTCAAAGCCACACATAGAGAATAATAAATTTGGATTATTTTTACTATA
ACCTCAAAGCCACACATAGAGAATAATAAATTTGGATTATTTTTACTATA
ACCTCAAAGCCACACATAGAGAAAAGCAAATTTGGATTGTTTTTACTATA

TACGGAAACAAAAGCATTTTCCCATTTAATTGACGTTAACGAAGTTGGCA
TACGGAAACAAAAGCATTTTCCCATTTAATTGACGTTAACGAAGTTGGCA
CACTGAAACAAATGCATTTTCCCATTTTATGGATGTAATTGAAGTAGGCA
CACTGAAACAAATGCATTTTCCCATTTTATGGATGTAATTGAAGTAGGCA
CACAGAAACAAATGCATTTTCCCATTTTATGGATGTTAGTGAAGTAGGCA

CCCTACTTTGAATTTCCCAAAACACTGCTCGCCCTAGGTTAACGTCCTGA
CCCTACTTTGAATTTCCCAAAACACTGCTCGCCCTAGGTTAACGTCCTGA
CTCTGCCTTGAACTTCCCAAAACACTGCACGTCCCAAGTTTACATCCTGG
CTCTGCCTTGAACTTCCCAAAACACTGCACGTCCCAAGTTTACATCCTGG
CTCTGCCTTGAACTTCCCAGAACACAGCACGTCCTAGGTTTACGTCTTGG

CGTATTAGCCTCATGCGCGAATCTTTGGGCCAGCATTTTCTATTATTGTA
CGTATTAGCCTCATGCGCGAATCTTTGGGCCAACATTTTCTATTATTGTA
CGGATTAGCCTCATGCGTGAGTCCTTAGGCCAGCATTTTCTGTTATTGTA
CGGATTAGCCTCATGCGTGAGTCCTTAGGCCAGCATTTTCTGTTATTGTA
CGGATTAACCTCATTCGTGAGTCCTTAGGCCAGCATTTTCTGTTATTGTA

TCCGATGCTGTTTTCAAAGTTTGGATCTGGATTCTCTGCCAAGTATTCAT
TCCGATGCTGTTTTCAAAGTTTGGATCTGGATTCTCTGCCAAGTATTCAT
TCCAATGCTATTTTCAAAGTTTGGATCTGGGTTTTCCGCTAAATATTCAT
TCCAATGCTATTTTCAAAGTTTGGATCTGGGTTTTCCGCTAAATATTCAT
TCCGATGCTGTTTTCAAAGTTTGGATCTGGGTTTTCCGCTAGATATTCAT

CAGTCAATTCCTCTCCCTCATCTTCTTCAAAGTGAAAAAGCATATATATA
CAGTCAATTCCTCTCCCTCATCTTCTTCAAAGTGAAAAAGCATATATATA
CTGTCAGTTCATTTCCCTCACTTTCTTCAAAGCGAAAGACCATATAAATG
CTGTCAGTTCATTTCCCTCACTTTCTTCAAAGCGAAAGACCATATAAATG
CAGACAGTTCATTTGCCTCGCCTTCTTCAAAGTGAAAGACCATATAAATG

CGATCTAAATATCTGGTGTAAAGTCTGATCGGATGTGCCTTTTCTACTTC
CGATCTAAATATCTGGTGTAAAGTCTGATCGGATGTGCCTTTTCTACTTC
CGATCCAAATATCTGGTATAGAGCCTGATCGGATGTGTCTTTTCTGTTTC
CGATCCAAATATCTGGTATAGAGCCTGATCGGATGTGTCTTTTCTGTTTC
CGATCCAAATATCTAGTATAGAGCCTGATCGGATGTGTCTTTTCTGTTTC

TTTGCTCTTGAATTGCATAAATTCATTTGGATTGTTAGCTGGACCAGCCA
TTTGCTCTTGAATTGCATAAATTCATTTGGATTGTTAGCTGGACCAGCCA
TCTGCTTTTGAATTGCATAAAATCATTTGGATTGTTGGCAGGGCCAGCCA
TCTGCTTTTGAATTGCATAAAATCATTTGGATTGTTGGCAGGGCCAGCCA
TCTGCTTTTGAATTGCATAAAATCATTTGGATTGTTGGCAGGGCCAGCCA

AATCTGTAGCCCTTTCCTGACCCAATAGTAAAAGATCTATAACTAGTCCG
AATCTGTAGCCCTTTCCTGACCCAATAGTAAAAGATCTATAACTAGTCCG
AATCAGCAGCCCTTTCTTGGCCCAACAACAAAAGATCAACAACTAGTCCA
AATCAGCAGCCCTTTCTTGGCCCAACAACAAAAGATCAACAACTAGTCCA
AATCAGCAGCCCTTTCTTGGCCTAATAATAAGAGATCAATAACTAATCCA
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1-7) ScX / SbX

Scer_YJROO8W—
Spas_ScYJROO8W—

Scer_chrio ..... CACAGAGTTCTCATGTGACAAGTATTGATGATAGTAGTGTCAGTT
Scl10_Scio ..... CACAGAGTTCTCATGTGACAAGTATTGATGATAGTAGTGTCAGTT
Scl0_Shi0 ..... CACAGAGTTCTCATGTGACAAGTATTGATGATAGTAGTGTCAGTT
Sb10_Scl0 ..... CACAGAGTTCTCACGTGACAAGTATTGATGATAGTAGCGTTAGTT
Sb10_Sb10 ..... CACAGAGTTCTCACGTGACAAGTATTGATGATAGTAGCGTTAGTT
Sbay c646  ..... CACAGAGTTCCCATGTGACAAGTATTGATGATAGTAGCGTTAGTT

Spas_SbYJRO08W—
Sbay_YJRO08W—>

Scer_YJROO8W—

Spas ScYJROO8W—»

Scer_chril0 ATGCTTCAGGTTATGTTACTATAGGATAATGATCACGGCTAAAACGGTCG
Scl10_Sci0 ATACTTCAGGTTATGTTACTATAGGATAATGATCACGGCTAAAACGGTCG
Scl10_Sb10 ATACTTCAGGTTATGTTACTATAGGATAATGATCACGGCTAAAACGGTCG
Sb10_Sc10 ACACTTCAGGATATGTTACTTTAGATTAGCTATTGTGCATTAACAG-TTG
Sb10_Sb10 ACACTTCAGGATATGTTACTTTAGATTAGCTATTGTGCATTAACAG-TTG
Sbay c646 ACACTTCAGGATATGTTACTTTAGATTAGCTATTGTGCATTAAGAC-TTG
Spas_SbYJROO8W —

Sbay YJROO08W—»

Scer_chrl0  AATGTAAGCATATATCTTTCGATTGTATAATTGTTCCCAAATACTACAGC
Scl10_Scl0  AATGTAAGCATATATCTTTCGATTGTATAATTGTTCCCAAATACTACAGC
Scl10_Sb10  AATGTAAGCATATATCTTTCGATTGTATAATTGTTCCCAAATACTACAGC
Sb10_Scl10  AATGCGTACATATAC---TCATATGTATCATTTTGTACAATAAATGAAAT
Sb10_Sb10  AATGCGTACATATAC---TCATATGTATCATTTTGTACAATAAATGAAAT
Sbay _c646  AATGCATACATATAT---TCGTAAAAATCGTTTTGTATAAGCAATGAAGT

Scer_chri0  ATCTCAAGGAAAAAAAAACAA----—- AAACTTCC--AAAAAAATCGAAT
Scl10_Scl10  ATCTCAAGGAAAAAAAA-CAA---——- AAACTTCC--AAAAAAATCGAAT
Sc10_Sb10  ATCTCAAGGAAAAAAAA-CAA---—-—- AAACTTCC--AAAAAAATCGAAT
Sb10_Scl0  ATAATAAAAAAACAGTAACAA---—---- AGCCTTTTAAAAAAAATAAAAT
Sb10_Sb10  ATAATAAAAAAACAGTAACAA---—-——- AGCCTTTTAAAAAAAATAAAAT

Sbay _c646  AAAATATAAAAAAAACAATAATTAACGAAGCT TCTTAAAAAAAATAAAAT

Scer_chrl0  CCC---TGAGGAATCTTTAATACATTTTCAATCTATTTAAGTTTTATAAA
Scl10_Scl10  CCC---TGAGGAATCTTTAATACATTTTCAATCTATTTAAGTTTTATAAA
Scl10_Sb10  CCC---TGAGGAATCTTTAATACATTTTCAATCTATTTAAGTTTTATAAA
Sb10_Scl0  TCCACATGTGGAACCTTTAACAAATTCTTAATCTATTTATGTTTTATAAA
Sb10_Sb10  TCCACATGTGGAACCTTTAACAAATTCTTAATCTATTTATGTTTTATAAA
Sbay _c646  TCCAT-TGTGGAACCTTTAACAAATTCTTAATCTATTTATGTTTTATAAA

Scer_chrl0  CGTGTATATGAGATGTCATGAGCATGAATTATTAATAATAAAAACTAAAT
Sc10_Scl10  CGTGTATATGAGATGTCATGAGCATGAATTATTAATAATAAAAACTAAAT
Scl10_Sb10  CGTGTATATGAGATGTCATGAGCATGAATTATTAATAATAAAAACTAAAT
Sb10_Scl0  CGTGTAT--GAGATATCATGAGCATGAATTATTAATTATAAAAACTTAAT
Sb10_Sb10  CGTGTAT--GAGATATCATGAGCATGAATTATTAATTATAAAAACTTAAT
Sbay_c646  CGTGTAT--GAGATGTCATGAGCATGAATTATTAATTATAAAAACTTAAT

— Scer_YJR0O09C

— Spas_ScYJR009C

— Spas_ScYJR009C/SbYJR0O09C
Scer_chrl0  CATTAAAGTAACTTAAGGAGTTAAATITTAAGCCTTGGCAACGTGTTCAAC
Scl10_Scl0  CATTAAAGTAACTTAAGGAGTTAAATITTAAGCCTTGGCAACGTGTTCAAC
Scl10_Sh10  CATTAAAGTAACTTAAGGAGTTAAATITTAAGCCTTGGCAACGTGTTCAAC
Sb10_Scl10  CATTAAAGCAACTTAAA-AGTCAAATITTAAGCTCTGGCAACGTGTTCAAC
Sh10_Sbh10  CATTAAAGCAACTTAAA-AGTCAAATITTAAGCTCTGGCAACGTGTTCAAC
Sbay _c646  CATTAAAGCAACTTAAAAAGTTAAATITTAAGCCTTGGCAACGTGTTCAAC

— Spas_SbYJR009C/ScYJR009C
— Spas_SbYJR009C

— Sbay_ YJR009C

Scer_chrl0  CAAGTCGACAACTCTGGTAGAGTAACCGTATTCGTTGTCGTACCAGGAAA
Sc10_Sc10  CAAGTCGACAACTCTGGTAGAGTAACCGTATTCGTTGTCGTACCAGGAAA
Scl0_Sb10  CAAGTCGACAACTCTGGTAGAGTAACCGTATTCGTTGTCGTACCAGGAAA
Sb10_Scl10  CAAGTCGACAACTCTGGTAGAGTAACCGTATTCGTTATCGTACCAGGAGA
Sb10_Sb10  CAAGTCGACAACTCTGGTAGAGTAACCGTATTCGTTATCGTACCAGGAGA
Sbay_c646  CAAGTCGACAACTCTGGTAGAGTAACCGTATTCGTTATCGTACCAGGAGA



Scer_chrl0
Sc10_Sc10
Scl1l0_Sb10
Sb10_Sc10
Sb10_Sb10
Sbay c646

Scer_chrl0
Sc10_Sc10
Scl1l0_Sb10
Sb10_Sc10
Sb10_Sb10
Sbay c646

Scer_chrl0
Sc10_Sc10
Scl1l0_Sb10
Sb10_Sc10
Sb10_Sb10
Sbay c646

Scer_chrl0
Sc10_Sc10
Scl1l0_Sb10
Sb10_Sc10
Sb10_Sb10
Sbay c646

Scer_chrl10
Scl10_Sci10
Sc10_Sh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl10
Scl1l0_Sci10
Sc10_Sh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl10
Scl1l0_Sci10
Sc10_Sbh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl10
Scl1l0_Sci10
Sc10_Sbh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl10
Scl10_Sci10
Sc10_Sh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl10
Scl10_Sci10
Sc10_Sh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646
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Scer_chrl0
Sc10_Sci10
Sc10_Sbh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl0
Sc10_Sci10
Sc10_Sbh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl10
Scl10_Sci10
Sc10_Sh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl10
Scl10_Sci10
Sc10_Sh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

Scer_chrl0
Sc10_Sc10
Scl1l0_Sb10
Sb10_Sc10
Sb10_Sb10
Sbay c646

Scer_YJRO09C—»
Spas_ScYJRO09C—>
Spas_ScYJR009C/SbYJRO09C—»

Scer_chrl10
Scl1l0_Sci10
Sc10_Sbh10
Sb10_Sc10
Sb10_Sb10
Sbay_c646

c
Spas_SbYJRO09C—>
Shay_YJRO09C—»



1-8) ScX1 / SbXl

Scer_YKLO45W—>
Spas_ScYKLO45W—>

Scer_chrill
Scll_Scili
Scll_Sbhil1l
Sb11l_Sbi11l
Sbay c652

Spas_ScYKLO45W/SbYKLO45W—

..... CGTTTTTGTTCAAAATTAGATTTAACATGCTAACCTCCACCGATC
..... CGTTTTTGTTCAAAATTAGATTTAACATGCTAACCTCCACCGATC
..... CGTTTTTGTTCAAAATTAGATTTAACATGCTAACCTCCACCGATC
..... CTTTCCTGCTCAAGATTAGGTTCAATATGCTGACCTCAGCCGACC
..... CCTTCCTGCTTAAGATTAGGTTCAATATGCTGACCTCAACTGACC

Spas_SbYKLO45W—»
Sbay_ YKLO45W—>

Scer_chrll
Scll_Scli
Scll_Sbil1l
Sb11l_Sb11l
Sbay c652

Scer_chrill
Scll_Scili
Scll_Sbhil1l
Sb11l_Sb11l
Sbay c652

Scer_chrll
Scll_Scli
Scll_Sbil1l
Sb11l_Sb11l
Sbay c652

Scer_chrill
Scll_Scli
Scll_Sbil1l
Sb11l_Sb11l
Sbay c652

Scer_chrll
Scll_Scli
Scll_Sbi11l
Sb11l_Sb11l
Sbay c652

Scer_chrill
Scll_Scili
Scll_Sbil1l
Sb11l_Sbi11l
Sbay c652

Scer_chrll
Scll_Scli
Scll_Sbi11l
Sb11l_Sb11l
Sbay c652

Scer_chrill
Scll_Scili
Scll_Sbhil1l
Sb11l_Sb11l
Sbay c652

Scer_chrill
Scll_Scili
Scll_Sbhil1l
Sb11l_Sb11l
Sbay c652

AAACAAAATTTGTTCAATCATTGGACTTACCCTTACTACAGTTTATCTCA
AAACAAAATTTGTTCAATCATTGGACTTACCCTTACTACAGTTTATCTCA
AAACAAAATTTGTTCAATCATTGGACTTACCCTTACTACAGTTTATCTCA
AAACAAAATTCGTTCAATCGTTAGATCTGCCTTTACTACAGTTTATTTCC
AAACAAAATTCGTTCAGTCGTTGGATCTGCCTCTACTACAGTTTATTTCC

AATGAAGAAAAGGCCGAATTATCTCATCAGTTGTATCAAACAGTTTCTGC
AATGAAGAAAAGGCGGAATTATCTCATCAGTTGTATCAAACAGTTTCCGC
AATGAAGAAAAGGCGGAATTATCTCATCAGTTGTATCAAACAGTTTCCGC
AACGAAGAAAAGGCGGAATTGTCACACCAGTTGTACCAAACCGTCTCAGC
AACGAAGAAAAGGCGGAATTGTCGCACCAGTTGTACCAAACCGTTTCAGC

GTCTCTACAGTTCCAATTGAATTTAAACGAGGAACATCAAAGAAAACAGT
GTCTCTACAGTTCCAATTGAATTTAAACGAGGAACATCAAAGAAAACAGT
GTCTCTACAGTTCCAATTGAATTTAAACGAGGAACATCAAAGAAAACAGT
TTCTTTACAGTTCCAATTGAATCTTACTGAAGAACACCAAAGAAGGCAGT
TTCTTTACAGTTTCAATTGAATCTTAACGAGGAACACCAAAGAAGACAGT

ATTTCCAACAGGAAAAATTCATAAAATTACCTTTCGAAAATGTGATAGAA
ATTTTCAACAGGAAAAATTCATAAAATTACCTTTCGAAAATGTGATAGAA
ATTTTCAACAGGAAAAATTCATAAAATTACCTTTCGAAAATGTGATAGAA
ACTTCCAACAAGAGAAATTCATAAAACTACCGTTCGAAAACGTGATAGAG
ACTTCCAACAAGAGAAGTTCATAAAGCTACCGTTCGAAAACGTGATAGAG

CTGGTAGGAAACCGTTTAGTGTTTTTGAAGGACGGGTACGCATATTTACC
CTGGTAGGAAACCGTTTAGTGTTTTTGAAGGACGGGTACGCATATTTACC
CTGGTAGGAAACCGTTTAGTGTTTTTGAAGGACGGGTACGCATATTTACC
CTAGTGGGTAACCGCCTAGTGTTTTTGAAAAACGGCTATGCTTATTTGCC
CTAGTGGGTAACCGTCTAGTGTTTTTGAAAAACGGCTATGCTTATTTGCC

ACAATTCCAGCAATTGAATTTACTTTCTAATGAGTTTGCTAGCAAATTGA
ACAATTCCAGCAATTGAATTTACTTTCTAATGAGTTTGCTAGCAAATTAA
ACAATTCCAGCAATTGAATTTACTTTCTAATGAGTTTGCTAGCAAATTAA
GCGGTTCCAACAGCTGAATTTGCTATCCAATGAATTTGCTAGTAAATTGA
ACAGTTCCAACAACTGAATCTGCTGTCTAATGAGTTTGCTAGTAAGTTGA

ACCAGGAGTTAATAAAAACGTACCAGTACTTACCAAGACTGAATGAGGAT
ACCAGGAGTTAATAAAAACGTACCAGTACTTACCAAGACTGAATGAGGAT
ACCAGGAGTTAATAAAAACGTACCAGTACTTACCAAGACTGAATGAGGAT
ACGAGGAGCTATTGAAGGCCTACCAGCATCTTCCAAGACTGAACGAAGAT
ACGAGGAGCTATTGAAGACCTACCAGTATCITCCAAGATTGAACGAGGAT

GACCGGTTGTTACCAATTCTAAATCATCTTTCGTCGGGGTACACTATCGC

GACCGGTTGTTACCAATTCTGAATCATCTTTCGTCGGGGTACACTATCGC

GACCGGTTGTTACCAATTCTGAATCATCTTTCGTCAGGATACACAATTGC

GACAGGTTGCTGCCAATTTTAAACCATCTTTCGTCAGGATACACAATTGC

GACAGGTTGCTGCCGATTTTAAACCATCTTKETTCAGGGTACACAATTGC
Scll > Sbl1l

GGATTTCAACCAGCAAAAGGCAAACCAATTCAGTGAGAACGTAGATGATG
GGATTTCAACCAGCAAAAGGCAAACCAATTCAGTGAGAACGTAGATGATG
AGACTTTAACCAGCAAAAGGCAAACCAATTCGGTGAAAATGTAGACGATG
AGACTTTAACCAGCAAAAGGCAAACCAATTCGGTGAAAATGTAGACGATG
GGATTTTAACCAGCAAAAGGCAAACCAATTCGGTGAAAATGTAGACGATG



Scer_chrill
Scll_Scil1l
Sc11_Sbl1
Sb11l_Sbil1l
Sbay_c652

Scer_chrll
Scll Scii
Scll_Sbhil1l
Sb11l_Sbi11l
Sbay c652

Scer_chrill
Scll_Scil1l
Sc11_Sbl1
Sb11l_Sbil1l
Sbay_c652

Scer_chrll
Scll Scili
Scll_Sbhil1l
Sb11l_Sb11l
Sbay c652

Scer_chrill
Scll_Scil1l
Sc11_Sbl1
Sb11l_Sbil1l
Sbay_c652

Scer_chrll
Scll Scii
Scll_Sbil1l
Sb11l_Sb11l
Sbay c652

Scer_YKLO45W—>
Spas_ScYKLO45W —
Spas_ScYKL045W/SbYKLO45W —»

Scer_chrll  ACACTATCCTTTCCAAGCCCAGACCTGGGCGCGGAGATTATCATG. - - ..
Scll Scll  ACACTATTCTTTCCAAGCCCAGACCTGGGCGCGGAGATTATCATG. .- - .
Scll_Sh1l  ACACCATTCTATCTAAGCCCAGACCCGGCCGCGGCGATTATCACG. .. ..
Sb11 Sb11l  ACACCATTCTATCTAAGCCCAGACCCGGCCGCGGCGATTATCACG. - . - -
Shay c652  ACACCATTCTCTCCAAGCCCAGACCCGGCCGTGGCGACTATCACG. - ...

_ SbYKLO45W—
Sbay_ YKLO45W—



1-9) ScxX111 7/ SbXl1l1l1

Scer_chril3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chril3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chrl3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chril3
Sc13_Sc13
Sb13_Sc13
Sbay c671

Scer_chril3
Sc13_Sc13
Sb13_Sc13
Sbay c671

<«—Scer_YMR302C

<«—Spas ScYMR302C
..... TCTACCAGTTTCAAAACCCACAACCTTTAATAAGTAACGGGTTTT
..... TCTACCAGTTTCAAAACCCACAACCTTTAATAAGTAACGGGTTTT
..... CCTGCCGGTTTCAAAACCTACAACCTTTAATAAGTAGCGAGTTTT
..... CCTGCCGGTTTCAAAACCTACAACCTTTAATAAGTAACGAGTTTT

<+«—Spas_SbYMR302C/ScYMR302C

<—Sbay_YMR302C

TAGCACTTTTGCGAGTTCAGGATCGTTGATCAAGTATGTGAATGCTGCCC
TAGCACTTTTGCGAGTTCAGGATCGTTGATCAAGTATGTGAATGCTGCCC
CAACACCTTTGAAAGTTCAGCATCGTTAATCAAATATGTGAATGCTGCTC
CAACACCTTTGAAAGTTCAGCATCGTTAATCAAATATGTGAATGCTGCTC

TGTATAGCGGTTTGGCAGGCCTGATTTCCTGTAAAACACCCCTATCTCTA
TGTATAGTGGTTTGGCAGGCCTGATTTCCTGTAAAACACCCCTATCTCTA
TGTATAGTGGTTTGGCAGGTCTAATCTCCTGTAAAACACCCCTATCCCTG
TGTATAGTGGTTTGGCAGGCCTAATCTCCTGTAAAACACCCCTATCCCTG

GATACAGTTATTAAACCATTATTCTCCAATTCCATGATTCCCGTTTCTGG
GATACAGTTATTAAACCATTATTCTCCAATTCCATGATTCCCGTTTCTGG
GACACAGTGATTAACCCATTGTTTTCCAGTTCCATGATCCCTGTTTCTGG
GACACAGTGATTAACCCATTGTTTTCCAGTTCCATGATCCCTGTCTCTGG

TGCGGCTTTGAATAATGGCTTGTTAACGATTTCATGGAATGGAATGACTG
TGCGGCTTTGAATAATGGCTTGTTAACGATTTCATGGAATGGAATGACTG
AGCCGCCTTGAATAATGGCATATTAACAACTTCGTGGAATGGAAGCACTG
AGCCGCCTTGAATAATGGCATATTAACAACTTCGTGGAATGGAAGCACTG

GGTTCGCACTCAATAATTCGATTAATTCCCAGGCTTGTGCACTTTTATTG
GGTTCGCACTCAATAATTCGATTAATTCCCAGGCTTGTGCACTTTTATTG
GATGGGAACTCAATAATTCGATCAGTTCCCAAGCTTGGGCACTCTTTGTA
GATGGGAACTCAATAATTCAATCAGTTCCCAAGCTTGGGCACTCTTTGTA

CTGTCAATCTTGTCACTTAAAAACATTTGAGTTATTTGCTCAGAAGCCTG
CTGTCAATCTTGTCACTTAAAAACATTTGAGTTATTTGCTCAGAAGCCTG
CCATCAATTTTGTCACTCAAAAACATTTGAGTTATCTGTTCAGAAGCCTG
CCATCAATTTTGTCACTCAAAAACATTTGAGTTATCTGTTCAGAAGCCTG

TTCAATCATTTTGTCTACTGCTTCCGAGGGCTCTTCTCCTGACTTTACCC
TTCAATCATTTTGTCTAATGCTTCCGAGGGCTCTTCTCCTGACTTTACCC
TTCAATCATCTTGTCTAGCGCTTCGGTAGGCTCTTCTCCTGATTTGACTC
TTCAATCATCTTGTCTAGCGCTTCGGTAGGCTCTTCTCCTGATTTGACTC

TTCTTACAAATGCCTGTAAGTCTAACATCCTACCACCCAATGGCTCTAAA
TTCTTACAAATGCCTGTAAGTCTAACATCCTACCACCCAATGGCTCTAAA
TTCTTACAAATGCTTGCAAATCTAACATTCTACCGCCCAATGGTTCTAAG
TTCTTACAAATGCTTGTAAATCTAACATTCTACCGCCCAATGGTTCTAAG

GAAGCGTCAATTTCCTGTAATTCCTTTTCATTTAAAATAACCTCAGCTTT
GAAGCGTCAATTTCCTGTAATTCCTTTTCATTTAAAATAACCTCAGCTTT
GAAGCGTCAATTTCCTGTAATTCCTTTTCATTTAAAATAACCTCAGCTTT
GAAGCGTCAATGTCTTGCAGTTCCTTTTCGTTTAAAATAACCTCAGCTTT
Sb13 > Sci13

TTTGACACTCGTATC---GGCCTCACTA---TCAGAATCATTATTTTCAG
TTTGACACTCGTATC---GGCCTCACTA-—-TCAGAATCATTATTTTCAG
TTTGACACTCGTATC---GGCCTCACTA---TCAGAATCATTATTTTCAG
CTTCTTATCTGAATTCAAGTCATCATTAGCCTCAGAATCATCGTTTTCAT

CAGTTTCCTTTTCTGATTCAGGTTCTTTTACGTTTTCACCCTTGGATTTT
CAATTTCCTTTTCTGATTCTGGTTCTTTTACGTTTTCACCCTTGGATTTT
CAATTTCCTTTTCTGATTCTGGTTCTTTTACGTTTTCACCCTTGGATTTT
TCTITTTCTTTTCCTCTTCAACTTCCTTTGCGTCTTCTCCCTTGACCTTC



Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl1l3 Sci13
Sb13_Sc13
Sbay_c671

Scer_chrl3
Scl3 Sci13
Sb13_Sc13
Sbay_c671

T CTCCGTCGCT TGAAG
G G C GGTC

<«—Scer_YMR302C
<+«—Spas_ScYMR302C

<«—Spas_SbYMR302C/ScYMR302C
<«—Sbay_YMR302C



1-10) ScXVI1 7/ SbXxvl

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

GATTCTTCGCGTTTTGTATGACACACTAGACGCG———————--— TCGGAAT
GATTCTTCGCGTTTTGTATGACACACTAGACGCG---————-- TCGGAAT
GATTCTTCGCGTTTTGCATGACACACTAGACGCG————————— TCGGAAT

CTTTTTTCGCGTCTTGAATATAACCTAAGGCGCCCCCCCGCTTTCGCTAT

--AGT----GA------- AAACTCTAAAAAAAT ————— ACATTGTAATGT
--AGT----GA--—---—- AAACTCTAAAAAAAT ———-— ACATTGTAATGT
--AGT--G--A-—---—- AAACTCTAGAAAAAT ————— ACATTGTAATGT

GTAGTTGGCGATACTTCGAAATTCATTTAAAATTTTTTACTTTCATGTIGT

T-—-—--TTACCCAGTTATTTCCATGCAGATGCCCTATTTACATACTTATTT
T----TTACCCAGTTATTTCCATGCAGATGCCCTATTTACATACTTATTT
T--—-TTACCCAGTTATTTCCATGCAGATGCCCTACTTACATACTTATTT
TTTTTTTACCTAGTTTATTTTATGCAGATGCCCTATTTACACTTTITACT-

ATTCATTCGAATACCTATACGTTATATTA--TGTTTTGTTTA-———- TAA
ATTCATTCGAATACCTATACGTTATATTA--TGTTTTGTTTA-——-- TAA
ATTCATTCGAATACCTATACGTTATATTA--TGTTTTGTTTA-———- TAA

ATTTATTCGAATACTTATACGTTACGTTATATGTTTTGTTTGCAACCTAA

l«—Scer_YPL240C
«—Spas_ScYPL240C

CCTATTCAAGGCCATGATGTTC---TAGCTAATCTACCTCTTCCATTTCG
CCTATTCAAGGCCATGATGTTC---TACQCTAATCTACCTCTTCCATTTCG
CCTATTCAAGGCCATGATGTTC---TAGCTAATCTACCTCTTCCATTTCG
CCTAATCAGGG--ATGAGGCTCCTTTACCTAATCGACTTCTTCCATTTCG

GTGTCAGCTGGAACCTCTTCAACCGGAGCTGCGGTGGATGCTTCTGGAGC
GTGTCAGCTGGAACCTCTTCAACCGGAGCTGCGGTGGATGCTTCTGGAGC
GTGTCAGCTGGAACCTCTTCAACCGGAGCTGCGGTGGATGCTTCTGGAGC
GTGTCAGCTGGGACTTCTTCGACTGGAGCATCAGTAGCTGCATCAGTAGC

AGTCTCTGTTTCTTCATCCTCATCAATGTTCAAACCCAAAGAGATCAATC
AGTCTCTGTTTCTTCATCCTCATCAATGTTCAAACCCAAAGAGATCAATC
AGTCTCTGTTTCTTCATCCTCATCAATGTTCAAACCCAAAGAGATCAATC
AGCTTCAGTCTCTTCTTCTTCATCAATGTTCAAACCCAAAGAAATCAATC

TGTTAATTCTTGATGCAAAGGAAGTTGGTTCGTCCAAACTGAAGCCGGAA
TGTTAATTCTTGATGCAAAAGAAGTTGGTTCTTCCAAACTGAAACCAGAA
TGTTAATTCTTGATGCAAAGGAAGTTGGTTCGTCCAAACTGAAGCCGGAA
TGTTAATTCTTGAAGCAAACGAGGTTGGTTCTTCCAGACTGAAACCAGAA

GTCAACAAAGCAGTTTCATATAATAACTTAGTCAAGTCCTTGACAGTCTT
GTCAACAAAGCGGTCTCGAATAATAACTTAGTCAAGTCCTTGACAGTCTT
GTCAACAAAGCAGTTTCATATAATAACTTAGTCAAGTCCTTGACAGTCTT
GTTAACAGAGCGGTTTCGAATAATAAGTTGGTCAAATCCTTGACAGTCTT

GTCTTGAGCACCACCTTCGTCAACTCTCTTTTTCAATTCCTTGATAATTG
GTCTTGAGCACCACCTTCGTCAACTCTCTTTTTCAATTCCTTAATAATTG
GTCTTGAGCACCACCTTCGTCAACTCTCTTTTTCAATTCCTTGATAATTG
ATCTTGAGCACCGCCTTCGTCAACTCTCTTTTTCAATTCCTTGATGATTG

GAGATTTTGGAGAAATTTCGAAAGTCTTCTTGGAAGACATGTAGGAGGAC
GAGATTTTGGAGAAATTTCGAAAGTCTTCTTGGAAGACATGTAGGAGGAC
GAGATTTTGGAGAAATTTCGAAAGTCTTCTTGGAAGACATGTAGGAGGAC
GGGATTTTGGAGATATTTCAAATGTCTTCTTGGAGGACATGTAAGAGGAC

ATGGAAGAGTCTCTCAAGGCTTGAGCCTTCATGATTCTTTCCATGTTAGC
ATGGAAGAGTCTCTCAAGGCTTGAGCCTTCATGATTCTTTCCATGTTAGC
ATGGAAGAGTCTCTCAAGGCTTGAGCCTTCATGATTCTTTCCATGTTAGC
ATGGAAGAGTCTCTCAAGGCTTGTGCCTTCATAATTCTTTCCATGTTAGC

l—Spas_ScYPL240C/SbYPL240C



Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

Scer_chrl6
Scl6_Scl16
Scl6_Sb16
Sbay c637

AGACCAACCAAATTGACCAGTTCTGATAGCAGCTGGGGCATCCAACAATT
AGACCAGCCGAATTGACCAGTTCTGATGGCAGCTGGAGCATCTAGCAATT
AGACCAACCAAATTGACCAGTTCTGATAGCAGCTGGGGCATCCAACAATT
GGACCAACCGAATTGGCCAGTTCTGATGGCAGCTGGGGCGTCCACTAGTT

TGTAAGAAACAACAACTTTCTCCACTTGGTCACCCAAAATTTCTTTCAAG
TGTAAGAAACAACAACCTTCTCCACTTGGTCACCCAAGATATCCTTCAAG
TGTAAGAAACAACAACTTTCTCCACTTGGTCACCCAAAATTTCTTTCAAG
TGTAGGAAACAACAACCTTTTCAACTTGGTCACCCAAGATGTCTTTCAAG

GCCTTGGTCAATGGTTCATATTCTTTGATCTCCTTCTCTCTTTCAGCTTT
GCCTTGGTCAATGGTTCGTATTCTTTGATCTCCTTCTCTCTTTCAGCTTT
GCCTTGGTCAATGGTTCATATTCTTTGATCTCCTTCTCTCTTTCAGCTTT
GCCTTGGTCAATGGTTCGAATTCTTTAACTTCCTTTTCTCTTTCAGCTTT

TTCTTCGTCAGTTTCTTCCAATTCGAAATCTTTAGTAATGTCAACCAAAG
TTCTTCGTCTGTTTCTTCCAATTCGAAATCTTTAGTAATGTCAACCAAAG
TTICTTCGTCAGTTTCTTCCAGTTCGAAATCCTTGGTGATATCGACCAAAG
CTCTTCGTCAGTTTCTTCCAGCTCGAAATCCTTGGTGATATCGACTAAAG
Scl6 > Sbl6

TTTTACCTTCGAATTCCTTCAATTGAGTGAAGGCGTATTCATCAATTGGG
TTTTACCCTCGAATTCCTTCAATTGAGTGAAAGCGTATTCATCAATTGGG
TCTTACCTTCGAATTCCTTCAATTGGGTGAAAGCGTATTCATCGATTGGA
TCTTACCTTCGAATTCCTTTAATTGAGTGAAGGCGTATTCATCGATTGGA

TCGGTCAAGAACAAAACCTCGAAGTTTTTAGCCTTCAAGGCATCCAAAAA
TCGGTCAAGAACAAAACTTCAAAGTTCTTAGCCTTCAAGGCGTCCAAGAA
TCAGTCAAGAACAAAACTTCAAAGTTCTTAGCCTTCAAAGCGTCCAAGAA
TCAGTCAAGAACAAAACTTCAAAGTTCTTAGCTTTCAAAGCGTCTAAGAA

TGGAGACTTTTCGACAGCCTTTAGAGATTCACCAGTGATGTAGTAGATGT
TGGAGACTTTTCGACTGCCTTTAGAGATTCACCGGTGATGTAATAGATGT
TGGGGATTTTTCAACGGCCTTTAGAGATTCACCTGTGATGTAGTAAATGT
TGGGGATTTTTCAACAGCCTTCAAAGACTCACCTGTGATATAGTAGATGT

TCTTTTGGTGTTCTGGCATTCTGGTAACGTAATCAGTTAAGGAAGTCAAC
TCTTTTGGTGTTCTGGCATTCTAGTAACGTAATCAGTCAAGGAAGTCAAT
TCTTTTGGTGTTCTGGCATTCTGGTGATGTAATCGGTCAAAGAAGTTAAT
TCTTTTGGTGTTCTGGCATTCTGGTAATATAATCAGTCAAAGAAGTCAAT

TCATCTACGGACTTGGTAGAGTTGTAACGTAACAACTTAGCCAAAGCAGC
TCATCGACAGATTTAGTAGAATTGTAACGTAGCAACTTAGCTAAAGCAGC
TCGTCGACGGACTTGGTGGAGTTGTAACGTAGTAACTTAGCCAAGGCAGC
TCGTCAACGGACTTGGTGGAGTTGTAACGTAGCAATTTGGCCAAGGCAGC

CCTGTTTTGGGTATCTTCATGTACACCCAACTTGATATTTTTGGAGAAAG
TCTGTTTTGAGTGTCCTCATGTACACCCAGCTTAATGTTCTTAGCGAAGG
TCTGTTTTGAGTGTCTTCGTGGACACCCAATTTGATGTTCTTAGCGAAGG
TCTGTTTTGAGTGTCTTCATGAACACCCAATTTGATGTTCTTAGCGAAGG

CCGAGTAGAACTTTTCAAATTGTTCAGAGTCTTCAGCAATTTCGTTGAAG
CAGAGTAAAATTTGTCAAATTGCTCGGAGTCTTCAGCGATTTCGTTGAAG
CAGAGTAGAACTTTTCGAATTGTTCAGAGTCTTCAGCAATTTCGTTGAAA
CAGAGTAGAACTTTTCGAATTGTTCAGAGTCTTCAGCGATTTCGTTGAAG

GCTTCAATCAACTTTTTGACAATGTTCTTTCTAATAACCTTCATGATCTT
GCTTCAATCAATTTCTTGACAATATTCTTTCTAATAACCTTCATAATCTT
GCTTCAATTACCTTCTTGACGATGTTCTTTCTGATAACCTTCATGATCTT
GATTCAATCATCTTCTTAACGATGTTCTTTCTGATGACCTTCATGATCTT

ATTTTGTTGTAACATTTCTCTGGACAAATTCAATGGTAAATCCTCAGAGT
ATTTTGTTGTAACATTTCTCTGGACAAATTCAATGGTAAATCTTCAGAGT
GTTTTGTTGTAGCATTTCTCTGGACAGGTTCAATGGTAAGTCTTCAGAGT
GTTTTGTTGCAACATTTCTCTGGACAAGTTCAATGGTAAATCTTCGGAGT
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CAACAACACCCTTGACGAAAGATAACCACTCTGGAATCAAGTCTTCAGCT
CAACAACACCCTTGACGAAAGATAACCACTCTGGAATCAAGTCTTCAGCT
CAACAACACCCTTGACAAAGGACATCCATTCTGGGATCAAGTCTTCAGCT
CAACAACACCCTTGACGAATGACATCCATTCTGGAACCAAGTCTTCTGCT

TCATCAGTGATGAAAACACGACGAACGTACAACTTGATATTATTCTTCTT
TCATCAGTGATGAAGACACGACGAACGTACAACTTGATATTGTTCTTCTT
TCGTCGGTGATGAAAACACGACGAACATACAACTTGATGTTGTTCTTCTT
TCGTCGGTGATGAAAACACGACGAACGTACAACTTAATGTTGTTCTTCTT

CTTTTTACTCTCAAACAAGTCGAATGGTGCTCTCTTTGGAATGAATAAGA
CTTCTTACTCTCAAATAAGTCGAATGGTGCTCTCTTTGGAATGAACAAGA
CTTCTTACTTTCGAATAAGTCAAATGGAGCTCTCTTTGGAATGTACAAGA
CTTCTTACTTTCGAATAGGTCAAATGGAGCTCTCTTTGGAATGTACAAGA

TAGCTCTAAATTCCAATTGACCTTCAACGGAGAAATGCTTAACGTACAAT
TAGCTCTAAATTCCAATTGACCTTCAACAGAGAAATGCTTAACGTACAAT
TGGCTCTGAATTCTAACTGACCTTCGACGGAGAAGTGCTTAACATATAGT
TAGCTCTGAATTCTAATTGACCTTCGACAGAGAAATGCTTAACATATAGT

GGGTCTTCCCAGTCGTTTGAAATAGACTTATAGAAAGCATTGTATTCTTC
GGGTCTTCCCAGTCGTTAGAAATAGACTTATAGAAAGCATTGTATTCCTC
GGGTCTTCCCAATCGTTGGAGATGGATTTGTAGAAGGCATTGTATTCTTC
GGGTCTTCCCAGTCGTTGGAGATGGATTTGTAGAAAGCATTGTATTCTTC

TTGAGTGATATCAGATGGGTTTCTAGTCCACAAAGGCTTAGTCTTGTTTA
TTGAGTGATATCAGATGGGTTTCTAGTCCATAATGGCTTAGTCTTGTTCA
TTCGGTGATTTCGGATGGGTTTCTGGTCCATAGAGGCTTAGTCTTGTTTA
TTGCGTAATTTCGGATGGGTTTCTGGTCCATAAAGGCTTAGTCTTGTTTA

GTTCTTCTATCTCTTGAACTTCTTCTTTAACTTTTTTCGTCTTTGGCTTC
ACTCTTCTAATTCTTGAACCTCTTCTTTAACTTTTTTGGTTTTTGGCTTC
GTTCTTCTAATTCTTGAACTTCTTCCTTGACTTTCTTGGTCTTTGGCTTC
GTTCTTCTAATTCTTGAACTTCTTCCTTGACTTTCTTGGTCTTTGGCTTC

TTTTCCTCTTCTTC---ATCGACTTCTTCCAATTTTGGTTTCTTGTCGTC
TTTTCTTCTTCTTCTTCATCGACTTCTTCCAATTTTGGTTTCTTGTCATC
TTTTCCTCTTCTTCTTCATCGACTTCTTCCAATTTTGGTTTCTTGTCATC
TTTTC-—-TTCTTCTTCGTCGACTTCTTCCAATTTTGGTTTCTTGTCATC

TTCATCCTTCTTTTCCTCATCCTTCTTTTCCTCGTCTTTCTTTTCTTCTT
TTCATCCTTCTTTTCCTCATCCTTCTTTTCCTCGTCTTTCTTTTCTTCTT
TTCATCCTTCTTTTCTTCGTCTTTCTTTTCTTC-==~=~~=~ TTCTTCTT
TTCATCCTTCTTTTCTTCGTCCTTCTTTTCTTCACC--~--~- TTCTTCTT

CTGGAATTGGAACTTCCTTTTCAACTTCCTTGGTGACGACTAATTGGATT
CTGGAATTGGAACTTCCTTTTCAACTTCCTTGGTGACTAGAAGTTGGATA
CTGGGATTGGAACTTCCTTTTCAACTTCCTTGGTGACTAGCAATTGGATT
CTGGGACTGGAACTTCCTTTTCGACTTCCTTGGTGACTAGTAACTGGATA

GGGTAGGCCACGAACTCAGAATGTCTCTTGATAACTTCCTTTATTCTCTT
GGGTAAGCAACGAATTCAGAATGTCTCTTGATGACTTCTTTAATTCTCTT
GGGTAAGCAACAAATTCAGAATGTCTCTTGATGACTTCCTTAATCTTCTT
GGGTAGGCAACGAATTCAGAGTGTCTCTTGATGACTTCCTTAATCTTCTT

TTCTTCCAAGTACTCCAATTGGTCATCTTTCAAGAATAACCTCAAGATGG
TTCTTCCAAGTACTCCAATTGGTCATCTTTCAAGAATAATCTCAAGACGG
TTCCTCCAGGTATTCCAATTGGTCGTCCTTCATGAATAACCTCAAGACAG
TTCCTCCAGGTACTCCAATTGGTCGTCCTTCATGAACAACCTCAAGACTG

TACCCCTACCAATTCTTTCATTAACTTCGTCTAGAGTAACAGTGAAAGAA
TACCTCTACCAATTCTTTCGTTAACTTCGTCCAAAGTAACGGTGAAAGAA
TACCTCTACCGATCTTTTCGTTAACTTCGTCTAGAGTAACAGTGAAAGAA
TACCTCTACCGATCTTTTCGTTAACTTCGTCTAATGTAACAGTGAAAGAA
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CCACCAGCGTTGGATTCCCAGATGTATTGTTCGTCGTCGTTGCTCTTTGA
CCACCGGCATTAGATTCCCAAATATATTGTTCGTCCTCATTGTTCTTGGA
CCGCCTGCGTTGGACTCCCAGATGTATTGTTCATCGTCGTTGTTCTTAGA
CCACCTGCGTTGGACTCCCAGATGTATTGTTCATCGTCGTTGTTCTTAGA

AATAACCTGAACTCTGTCGGCAACTAAGAATAAAGAGTAAAAACCAACAC
AATAACTTGAACTCTGTCGGCGACTAAGAATAAAGAGTAAAAACCAACAC
GATAACTTGGACCCTATCAGCGACCAAGAATAAAGAGTAGAAACCAACAC
GATAACTTGGACTCTATCAGCGACTAAGAATAAGGAGTAGAAACCAACAC

CGAATTGACCAATCATGGATACATCGGCACCAGCAGATAGAGCTTCCATG
CGAATTGACCAATCATGGATACATCGGCACCAGCAGATAGAGCTTCCATG
CGAATTGGCCAATCATGGAGACATCGGCACCAGCAGAAAGAGCCTCCATA
CGAATTGACCGATCATGGAGACATCGGCACCAGCAGAAAGAGCTTCCATG

AAGGCTTTGGTACCAGACTTGGCAATGGTACCCAAGTTATTAATCAATTC
AAAGCTTTAGTACCAGACTTAGCAATGGTACCCAAATTGTTAATCAATTC
AAGGCCTTGGTACCAGACTTAGCGATGGTACCCAAGTTGTTGATCAATTC
AAGGCCTTGGTACCAGACTTGGCGATGGTACCTAAGTTATTGATCAATTC

AGCCTTGGTCATACCAATACCAGAATCTCTGATTTCCAAAACTTTTTGCT
AGCCTTGGTCATACCAATACCAGAATCTCTGATTTCCAAAACTTTTTCTT
CGCCTTGGTCATACCAATACCAGAATCTCTGATTTCCAAGACTTTTTCTT
CGCCTTGGTCATACCAATACCGGAATCCCTGATTTCCAAGACCTTTTCTT

CTGGCTTTGGAGTGATTCTAATAAAGAGATCTGGTTCTGTTTCCAATTGC
CTGGTTTTGGGGTGATTCTAATGAACAAATCTGGTTCAGTTTCCAATTGC
CCGGTCTTGGAGTGATTCTAATGAACAATTCAGGTTCAGTTTCTAATTCC
CTGGTCTTGGAGTGATTCTAATGAATAATTCAGGTTCAGTTTCCAGTTGC

TTTGGATCAGACAAAGATTTGTATCTAATTTTATCCAACGCATCCGAGGC
TTTGGATCAGACAAAGCTTGGTATCTAATTTTGTCTAAAGCATCGGAGGC
TTTGGGTCGGACAAAGCCTTATATCTGATCTTGTCCAACGCATCGGAGGC
TTTGGGTCGGACAAAGCTTTGTACCTGATCTTGTCTAACGCATCTGAGGC

ATTAGATATCAGTTCTCTCAAGAAAATTTCCTTGTTAGAATAGACGGTGT
GTTAGAGATCAGTTCTCTCAAGAAAATTTCCTTGTTAGAATAGACAGTGT
GTTAGATATCAGTTCTCTCAAGAAAATCTCCTTGTTAGAATAGACAGTGT
GTTGGATATCAGTTCTCTCAAGAAAATCTCCTTGTTAGAATAGACAGTGT

TGATGATCAAACTCATCAACTGAGTAATTTCAGCTTGAAATTCAAAAGTT
TGATGATCAAACTCATCAACTGAGTGATTTCAGCTTGAAATTCAAAAGTT
TGATGATCAAACTCATCAACTGAGTGATTTCTGCTTGAAATTCAAAGGTT
TGATGATCAAACTCATCAACTGAGTGATTTCTGCTTGAAATTCAAAGGTT

Scer_YPL240C
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Spas-ScYPL240C/SbYPL240C
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TCACTAGCCATATCTTTGCGTGTTTGTTTGTGCTTTTGTTT—————————
TCACTAGCCATATCTTTGCGTGTTTGTTTGTGCTTTTGTTTGTGCTTTTG
TCACCAGCCATATTTGT———--— TTTATTCGCGTTCTTGTTT-———-----—
TCACCAGCCATATTTGT----- TTTGTTCGTGTTCGTIGTTT-—————---

-——ATAGGACTCTATTTTCTATCAGGTATGATTTCTTGAAC--TC-—-TA
TTTATAGGACTCTATTTTCTATCAGGTATGATTTCTTGAAC--TC---TA
-—-—-GTAGTGCTCTATCTTCTATCAGACCTAGCGTATTCAACCTTCCAAAA
-——ATAATTCTCTATCTTCTATCAGACCTAGTGTATTAAGCCATC-AGAA

ATACAGCGGGAAGAAATGAGGAGGTCACAGATGTTAAGAATTGAAGGGAT
ATACAGCGGGAAGAAATGAGGAGGTCACAGATGTTAAGAATTGAAGGGAT
GTAAACGTGAAAGAAGCGA--CTGCAACAGACC--ACGAATCGAAGGGAC
GTAAAGGTGAAAGAAACGA--ACCCAACAGACC--ACAAATCGAAGGGAT

AAGCTGCATATTTATATGTTTTAGGGGGT-GGCGGAAGGACCTGGTTGGT
AAGCTGCATATTTATATGTTTTAGGGGGT-GGCGGAAGGACCTGGTTGGT
AAACAGCGTATTTATATAATTTAGGGGGGCGGCGGAAGGGCATGTCTTGT
AAACTGCTTATTTATATAATTTAGGGGGGCGGCGGAAGGGCCTCTCTTGT
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ATTAAGATGAGAATTAACCGCTCATAAAACCATGCGCGTGTTTT-TCTTC
ATTAAGATGAGAATTAACCGCTCATAAAACCATGCGCGTGTTTT-TCTTC
ATAAAGATGAGGATTAACCGCTCATAGAATTATGCGCGTGTTTTCTTTTC
ATAAAGATGAGGATTAACCGCTCATAGAATTATGCGCGTGTTTTCTTTTC

CACGGCGTTCTAGAAAAAAAAGAAAAATTCAAAAA--GTTCTGCGAAACT
CACGGCGTTCTAGAAAAAAAAGAAAAATTCAAAAA--GTTCTGCGAAACT
CACGACGTTCTAGAAAAAAAAGAAAAAACCAAAAAAAATTGTGCAAAGCT
CACGACGTTCTAGAAAAAAAAGAAAAAACCAAAAAAAATTCTGCAAGGCT

CGAAA-GAACCAGAATTGTTCGAACAATATGTGACAAGCGTATGAGTTAA
CGAAA-GAACCAGAATTGTTCGAACAATATGTGACAAGCGTATGAGTTAA
CGAAAAGACATAGAACTTCTTGAGTGATGTATGGCCGCCGTTACGGCCTT
CCAAAAGACTCAGACCTGCTTGAGTGATGTATGGTTGCCATTACGGCAGC

TAATCCGATTA-AGCTTTATTCCTGTTCTTTTTTACGTGTATGTAAAACT
TAATCCGATTA-AGCTTTATTCCTGTTCTTTTTTACGTGTATGTAAAACT
TTATGAGTGTATAGACTCACAAAGATGCATTTACACTTATCCGTGCTTCG
TAATGAGTGTATGGCCTCTCAGATATTCATTTCTACTATTCTGTGCTTCG

GGTTTATGGATTACTGTGTTGAGAGAGGGGGGGTGACACCCTCCGGAATG
GGTTTATGGATTACTGTGTTGAGAGAGGGGGGGTGACACCCTCCGGAATG
AGAGGCGGG--TCATGCATCGGTAAGATTGAAG-AGCACCG-CATAAAGC
AGGGGCGGG--TTCCGCATCGGTATTGTTGAAGGAGCACCG-CGTAAAGC

TGATATATCACACGCTTGCACGTTGGTTCATAT--CGTAACCACGAAGAA
TGATATATCACACGCTTGCACGTTGGTTCATAT--CGTAACCACGAAGAA
TAATTTTTTGAACGCCCACGGTACGGTCCAAAACACGCTTCAAATAGAAA
GAATATCCTGCACGCACACGGTACGGTACAAAATACGCTTCGAATAAAAG

TACAAATACGCAC--ACGCAAGCTAAGTTATATTTTAAAATATTCTGTCA
TACAAATACGCAC--ACGCAAGCTAAGTCATATTTTAAAATATTCTGTCA
GACATTCAAAGAACGATGCACTTGAACTACTACGATCTCGGCTTGC-TGC
GACATACAAACAGCAATGCACTTGCACAACTACGATACTAGCTTGA-TGT

TCAAGC----TTCCAAATACTTCTAACCATCTCTTATTCTCCTCTTAGTA
TTAAGCCACCTTCCAAATACTTCTAACCATCTCTTATTCTCCTCTTAGTA
TCGAGCGT-TCAGCAAACAATCTTGACT--GCGCTCTTATCCGGTG-GTA
TTGAGTATCTTAGCAA-CAATCTTGGCC--CCGTTCGTATCCGGCG-GTA

GCCATTCTTTGCCACGAGGAATAAAAAGTCC-CGCGCCACTAATTACAGG
GCCATTCTTTGCCACGAGGAATAAAAACTCC-CGCGCCACTAATTACAGG
GTC-TCC-CTGCCATGGGGGTTAACAATCC--CGCGTCACTAATTGTAGG
GTC-TCCTCTGCCATGGGGGCTTACAGTCCCCCGCGTCACTAATTGCAGG

AAAAGAAAAATAGGACAATTCCATTTGATGTCACCGTGGTAATATCACCA
AAAAGAAAAATAGGACAATTCCATTTGCTGTCACCGTAGTAATATCACCA
GAGGAAAGAA----TCAATT--ATTTGCTGTCA----——————— TCACTG
GAGGAAAGAA----ACAATT--ATTTGCTGTCA-—-———————- TCACTA

TGAACGATGATATGAAATTTTCATAGAATAAGAAGGAAAAGTAATAAAAG
TGAACGATGATATGAAATTTTCATAGAATAAGAAGGAAAAG-AATAAAAG
GATACGGAAGTCTGAAATTTTCATGGCAGT———--- GAAAAG--——————-
GACACGGAGGTCTGAAATTTTCATAGAAGT -—--- GAAAAG-——-—--—-

AAAAAGAGAATCTGAGAAAAAATCGATGAGTTAATTATCATTTGTGTAAA
AAAAAGAGAATCTGAGAAAAAATCGATGAGTTAATTATCATTTGTGTAAA
AAAGAGAGGAATTAG---AAAATCGATGAGTTAATCACCACTTGTGAGAA
AAAGAGAGGAAATGGG--AAAATCGATGAGTTAATCACCACCTGTGAGGA

ACAAAAACGAATTGTAATACGATAGGCAAAATTGTTCGCGCTCTATCTCA
ACAAAAACGAATTGTAATAAGATAGGCAAAATTGTTCGCGCTCTATCTCA
T-—-AATAGTAGCTCTTATCTGGTAAATACAATTATCCT-GCTCGTITC--A
T--ACTAGTAGCTTCTATCTGGTAGACACAATTATCCT-GCTCGTTC--G
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AAGAAAGTAATTATTTCCAAATAGAAAAAAAAAA---TCTACATATACGC
AAGAAAGTAATTATTTCCAAATAGAAAAAAAAAAAAATCTACATATACGC
AGGGAAGTAAT -——————- AACAGAAATCAACAT---CACATCCACACGC
AGGAAAGTAGT-—------ AACAGCAAACAACAT---TATATCCACACGC

Scer_YPL239W

Spas ScYPL239W
AGATIATGGGCCTACACAGTGAACCGTTAGATCAAGAGGACCAAGACACCA
AGATIATGGGCCTACACAGTGAACCGTTAGATCAAGAGGACCAAGACACCA
AGACATGGGCCTACACACTGAACCTTTGGAACAAGAAGACCAAGACGCGA
AGAGATGGGCCTACACACTGAACCTTTAGAACAAGAAGACCAAGACGCGA

Spas_SbYPL239W

Sbay_YPL239W

TAATACTCGATGCAAGAGCTGGCGATTTGGATTCTCTGAAAGATATATTT
TAATACTCGATGCAAGAGCTGGCGATTTGGATTCTCTGAAAGATATATTT
TAATACTCGACGCCAGAGCTGGCGACCTGGATTCGCTTAAGGATATATTT
TAATACTCGACGCCAGAGCTGGCGACCTGGATTCGCTTAAAGATATATTT

ACAACTTTAGTCAGTCCCGAGTTACTTTCGACTTGTAAGGAAAGTGAATC
ACCACTTTAGTCAGTCCCAAGTTACTTTCGACTTGTAAGGAAAGTGAATC
AGCACTTTGATCAGCCCCAAGTTGTTGGTCTCGTGCAAAGAAAGCGGGTC
AGCACTTTGATCAGCCCCAAGTTGTTGGTCTCATGCAGAGAAAGTGGGTC

TGATTCTACGGCTTTACATATGGCTGCTGCCAACGGTCATATAGAGACCG
TGATTCTACGGCTTTACATATGGCTGCTGCCAACGGTCATATAGAGACCG
CAACTCTACAGCTTTGCACATGGCTGCAGCAAACGGCCATGTTGAGACAG
CAACTCCACAGCTTTGCACATGGCCGCAGCAAATGGTCATGTCGAGACAG

TTCGGTATATACTGGAGACGGTTTCTCGCGCAAATAGTGCCGAAGACTTG
TTCGGTATATACTGGAGACGGTTTCTCGCGCAAATAGTGCCGAAGACTTG
TCCAGTACATACTTGAGACGGTTTCTCGCGAGAACAGTGCTGAAGAGTTG
TCCAGTACATACTTGAGACGGTTTCTCGCGAAAACAGCGCTGAAGAGTTG

AAAGCTTTTGTTAATGAGGTGAACAAAACAGGCAACACGGCTTTACATTG
AAAGCTTTTGTTAATGAGGTGAACAAAACAGGCAACACGGCTTTACATTG
AAAGCCTTCATCAATGAGGTAAACGAAACAGGCAACACCGCACTTCATTG
AAAGCCTTCATCAATGAGGTGAACGAAACAGGCAACACCGCGCTTCATTG

GGCGTCGTTGAATGGCAAATTAGACGTGGTCAAGCTACTGTGTGATGAAT
GGCGTCGTTGAATGGCAAATTAGACGTGGTCAAGCTACTGTGTGATGAGT
GGCCTCGTTGAACGGCAAACTGGACGTGGTCAGATTACTATGTGACGAAT
GGCCTCGTTGAACGGCAAACTGGACGTGGTTAGACTACTATGTGACCAAT

ATGAGGCAGACCCCTTTATTAGAAACAAATTCGGCCACGATGCTATCTTT
ATGAGGCAGACCCCTTTATTAGAAACAAATTCGGCCACGATGCTATCTTT
ATGAGGCCGACCCCTTCATCAGAAATAAGTTTGGCCACGATGCCATCTTT
ACGAGGCTGACCCCTTCATTAGAAACAAGTTTGGCCACGATGCCATCTTT

GAGGCCGAGAACAGCGGGAAGGAAGAAGTGGAAACATACTTTTTGAAGAA
GAGGCCGAGAACAGCGGGAAGGAAGAAGTGGAAACGTACTTTTTGAAGAA
GAAGCCGAGAACAGCGGGAAGGAAGACGTAGAGACGTACTTCTTGAAGAA
GAAGCCGAGAACAGCGGGAAGGAAGAAGTAGAGACGTACTTCTTGAAGAA

Scer_YPL239W—>

Spas ScYPL239W—>
GTATGATGTCGAACCTGA. . . -.
GTATGATGTCGAACCTGA. . . ..
ATACGATGTTGAGCCCGA. - - ..
ATACGACGTCGAGCCCGA. . . ..

Spas_SbYPL239W—-»

Sbay YPL239W—>
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..... GGTGTGCTGCATCCTTACACGACATCTTAAGAAGATTCAAAAAAT
..... GGTGTGCTGCATCCTTACACGACATCTTAAGAAGATTCAAAAAAT
..... GGTGTGCTGCATCCCTGCACGATATCCTAAGAAGATTCAAAAAAT
..... GGTGTGCTGCATCCTTGCACGATATCCTAAGAAGATTCAAAAAGT
Spas_SbYPR160W—»

Sbay_ YPR160W—>

CCAAGAGGCCATGGACTGAATTTCCTGACCAAGTGGCTATTCAGTTGAAT
CCAAGAGGCCATGGACTGAATTTCCTGACCAAGTGGCTATTCAGTTGAAT
CCAAGAGGTCATGGACCGAGTTCCCTGAACAAGTGGCTATTCAATTGAAC
CTAAGAGATCATGGACCGAGTTCCCTGAGCAAGTGGCTATTCAATTGAAT

GATACTCATCCAACTTTAGCCATCGTTGAATTACAGAGAGTTTTGGTCGA
GATACTCATCCAACTTTAGCCATCGTTGAATTACAGAGAGTTTTGGTCGA
GATACTCATCCAACTTTAGCTATCCTTGAATTGCAAAGAGTCTTGGTTGA
GATACCCATCCAACGTTAGCTATCGTTGAATTGCAAAGAGTCTTGGTCGA

TCTAGAAAAACTAGATTGGCACGAGGCTTGGGACATCGTGACCAAGACTT
TCTAGAAAAACTAGATTGGCACGAGGCTTGGGACATCGTGACCAAGACTT
TTTGGAAAAATTGGACTGGCACGAAGCTTGGGACATTGTCACCAAGACCT
TTTGGAGAAATTAGATTGGCACGAAGCTTGGGACATTGTCACCAAGACCT

TTGCTTATACTAACCACACTGTTATGCAAGAGGCCCTGGAAAAATGGCCC
TTGCTTATACTAACCACACTGTTATGCAAGAGGCCCTGGAAAAATGGCCC
TTGCTTATACCAACCACACTGTTATGCAGGAAGCCTTGGAAAAATGGCCT
TTGCTTACACCAACCACACCGTTATGCAAGAAGCCTTGGAAAAATGGCCC

GTCGGCCTCTTTGGCCATTTGCTACCCAGACATTTGGAAATTATATATGA
GTCGGCCTCTTTGGCCATTTGCTACCCAGACATTTGGAAATTATATATGA
GTTGGCTTGTTCGGCCATTTGTTGCCCAGACATCTGGAAATCATTTACGA
GTTGGCTTATTCGGCCATTTGTTGCCCAGACATCTGGAAATTATCTACGA

TATCAACTGGTTCTTCTTGCAAGATGTGGCCAAAAAATTCCCCAAGGATG
TATCAACTGGTTCTTCTTGCAAGATGTGGCCAAAAAATTCCCCAAGGATG
TATTAATTGGTTCTTCTTGCAAGATGTTGCAAAGAAATTCCCCAAGGATG
TATTAATTGGTTCTTCTTACAGGATGTTGCAAAGAAATTCCCCAAGGATG

Scl6 > Sbl6
TTGATCTTTTGTCTCGTATATCCATCATCGAAGAAAACTCTCCAGAAAGA
TTGATCTTTTGTCTCGTATATCCATCATCGAAGAAAACTCTCCAGAGAGA
TTGATCTTTTGTCTCGTATATCTATCATCGAGGAAAACTCTCCAGAGAGA
TTGATCTTTTGTCTCGTATATCCATCATCGAGGAAAACTCTCCAGAAAGA

CAGATCAGAATGGCCTTTTTGGCTATTGTTGGTTCACACAAGGTTAATGG
CAGATCAGAATGGCCTTTTTGGCTATTGTTGGTTCTCATAAAGTCAACGG
CAGATCAGAATGGCCTTTTTGGCTATTGTTGGTTCTCATAAAGTCAACGG
CAGATCAGAATGGCCTTTTTGGCCATTGTTGGTTCTCATAAGGTCAACGG

TGTTGCTGAATTGCACTCTGAATTAATCAAAACGACCATATTTAAAGATT
TGTTGCGGAATTGCACTCTGAATTAATTAAGACCACCATCTTCAAAGATT
TGTTGCGGAATTGCACTCTGAATTAATTAAGACCACCATCTTCAAAGATT
TGTTGCTGAATTGCACTCTGAATTAATTAAGACCACCATTTTCAAAGATT

TTGTCAAGTTCTATGGTCCATCAAAGTTTGTCAATGTCACTAACGGTATC
TCGTCAAATTCTACGGTGCATCAAAGTTTGTCAACGTTACTAACGGTATC
TCGTCAAATTCTACGGTGCATCAAAGTTTGTCAACGTTACTAACGGTATC
TCGTCAAATTCTACGGTGCATCAAAGTTCGTAAATGTTACTAACGGTATC

ACACCAAGGAGATGGTTGAAGCAAGCTAACCCTTCATTGGCTAAACTGAT
ACACCAAGAAGATGGTTGAAGCAAGCTAACCCTAACTTGGCTAGATTGAT
ACACCAAGAAGATGGTTGAAGCAAGCTAACCCTAACTTGGCTAGATTGAT
ACACCAAGAAGATGGTTAAAGCAAGCCAACCCTGCCTTGGCTAGGTTGAT
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CAGTGAAACCCTTAACGATCCAACAGAGGAGTATTTGTTGGACATGGCCA
TAGCAAAACTCTTAACGATCCTACAGAGGACTATCTACTAGACATGACAA
TAGCAAAACTCTTAACGATCCTACAGAGGACTATCTACTAGACATGACAA
TAGTGAAACTCTTAACGATCCTACAGAGGAGTATCTACTAGATATGACAA

AACTGACCCAGTTGGGAAAATATGT TGAAGATAAGGAGT TTTTGAAAAAA
AGTTAACTCAACTGGCAAAGCACCTTGAGGATAAGAAGTTTTTGAAAGAG
AGTTAACTCAACTGGCAAAGCACCTTGAGGATAAGAAGTTTTTGAAAGAG
AGTTAACTCAATTGGCAAAACACATTGAGGATAAGAAGTTTTTGAAGGAA

TGGAACCAAGTCAAGCTTAATAATAAGATCAGATTAGTAGATTTAATCAA
TGGAATCAAGTCAAACTCAATAATAAGATCAGATTGGTGGACCTAATCAA
TGGAATCAAGTCAAACTCAATAATAAGATCAGATTGGTGGACCTAATCAA
TGGAACCAAGTCAAGCTCAACAATAAGATCAGATTAGTGGATCTAATCAA

AAAGGAAAATGATGGAGTAGACATCATTAACAGAGAGTATTTGGACGACA
AAAAGAAAATGGTGGTGAAGACATCATTAACAGAGAGTATCTAGACGATA
AAAAGAAAATGGTGGTGAAGACATCATTAACAGAGAGTATCTAGACGATA
AAAAGAAAATGACGGTGAAGACATCATTAACAGAAAGTATCTAGATGACA

CCTTGTTTGATATGCAAGTTAAACGTATTCATGAATATAAGCGTCAACAG
CTTTGTTTGATATGCAAGTTAAACGTATTCACGAGTATAAACGTCAACAA
CTTTGTTTGATATGCAAGTTAAACGTATTCACGAGTATAAACGTCAACAA
CTTTGTTTGATATGCAAGTTAAACGTATTCATGAGTATAAGCGTCAACAA

CTAAACGTCTTTGGTATTATATACCGTTACCTGGCAATGAAGAATATGCT
CTAAACGTCTTTGGTATTATTTACCGTTACTTAGCAATGAAAAATATGCT
CTAAACGTCTTTGGTATTATTTACCGTTACTTAGCAATGAAAAATATGCT
CTAAACGTCTTTGGTATTATTTACCGTTACTTGGCAATGAAAAATATGCT

GAAGAACGGTGCTTCGATCGAAGAAGTTGCCAAGAAATATCCACGCAAGG
AGAGAACGGTGCTTCCATCGAGGAAGTGGCCAAGAAATATCCACGTAAGG
AGAGAACGGTGCTTCCATCGAGGAAGTGGCCAAGAAATATCCACGTAAGG
AGAGAACGGTGCTTCTATCGAAGAAGTGGCCAAGAAATATCCACGTAAGG

TTTCAATCTTTGGTGGTAAGAGTGCTCCTGGTTACTACATGGCTAAGCTG
TTTCTATCTTCGGTGGTAAGAGTGCACCCGGTTACTACATGGCTAAGTTG
TTTCTATCTTCGGTGGTAAGAGTGCACCCGGTTACTACATGGCTAAGTTG
TTTCTATCTTCGGTGGTAAGAGTGCACCCGGTTACTACATGGCTAAGTTG

ATCATAAAATTGATCAACTGTGTTGCTGACATTGTTAATAACGACGAGTC
ATCATCAAACTGGTCAACTCTGTCGCTGAAATTGTTAACAACGACGAATC
ATCATCAAACTGGTCAACTCTGTCGCTGAAATTGTTAACAACGACGAATC
ATCATCAAATTGGTCAACTCTGTCGCAGAAATTGTTAACAACGACGAATC

AATTGAGCATTTGTTGAAGGTTGTCTTTGTTGCTGATTATAATGTTTCTA
AATCGACGACTTATTGAAAGTTGTCTTCATTGCTGATTATAATGTATCCA
AATCGACGACTTATTGAAAGTTGTCTTCATTGCTGATTATAATGTATCCA
AATTGATGATTTATTAAAAGTCGTATTCATTGCTGATTATAATGTGTCCA

AGGCTGAAATCATTATTCCAGCAAGTGACTTGAGTGAGCATATTTCTACT
AGGCCGAAATTATTATTCCAGCAAGTGATTTAAGTGAACATATTTCAACT
AGGCCGAAATTATTATTCCAGCAAGTGATTTAAGTGAACATATTTCAACT
AGGCTGAGATTATTATTCCCGCAAGTGATTTGAGTGAACATATTTCAACT

GCTGGTACTGAAGCGTCTGGTACTTCTAATATGAAGTTTGTTATGAACGG
GCTGGTACAGAAGCGTCAGGTACTTCTAATATGAAGTTTGTCATGAATGG
GCTGGTACAGAAGCGTCAGGTACTTCTAATATGAAGTTTGTCATGAATGG
GCTGGTACAGAAGCGTCAGGTACTTCTAATATGAAGTTTGTCATGAATGG
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<«—Scer YPR190C
..... TGGCATTAGTTTGCTATATGGAACATAGTAAACACCTGGTTTGGT
..... TGGCATTAATTTACTATACGGAACGTGATAAACACCTGGTTTTGT
..... TGGCATTAGTTTACTATACGGAACATAATAAACACCTGGTTTTGT

<—Spas_SbYPR190C

<—Sbay_ YPR190C

TTCGTTCAAAAAGGGGAAATTTGATGATGCTAGGATTTTTAAATGACTAT
TTCGTTTAGGAATGGAAAATTTGATGATGCTAAGATTTTCAAATGGCTAT
TTCGTTTAGAAATGGAAAACTTGACGATGCTAAGATTTTTAAATGGCTAT

TTATCAAAGAAGCTGAGTGAGGATCCTCAGTGTCTGCATCCAAATCCTCC
TTATTAACGAAGCTGAGTGTGGATTTTCCATATCTGCATCCAATTCATCG
TTATCAACGAAGCTGAGTGTGGATTTTCCATATCTGCGTCCAATTCATCG

TCCTCTTCGTCTTCTTCTTGT-——-——~ GTA----- TCTCCACTTTCTTG
TCGTCCTCGGCTTCTTGTTCTCCTCCTTGTTCTCCTTCTTCACTATCTTG
TCGTCATCGGCTTCTTGGTCTCCT -~~~ ~~~~--~-~ TCTTCACTCTCCTG

AAGAGATTTGGAAACAGCAGCAGGTAGCGCCGGGATCACAAATCCATCTT
AACAGATTTGAGTATGCCAGCAGGTAGCGCAGGAATGGCAAATCCATCTT
AACAGATTTGAGTATTCCTGCAGGTAATGCAGGAATGGCAAATCCATCTT

CGGTTTTTAATTTTTTACTGGGTAATGATGCAGCAGCGTTTGAGCCAGAA
CAGTTTTCAGTTTCTTATTTGCTGGTGGTGGAGCGGAGTTCGAACCGGAA
CAGTTTTCAGCTTCTTATTTGCCGGTGATGAAACAGAGTTTGAACTGGAA

CGCTTTTTATTGTCAGAGGGCTTTCTAGATAATAAGCTTCCACGCAAGTC
CGTTTCTTATTGTCAGAGGGCTTCTTGGTTACTAAGCTGCCGCGCAGGTC
CGTTTCTTATTGTCAGAGGGCTTCTTAGTCACTAAGCTGCCACGCAGGTC

CAATTCTGCGGGGAGATGTCTTGCCAAGTCAATAGCATTAAAGGTAAGCC
CAATTCTTTAGGGATATGCTTAGCCAAGTCAATAGCGTTAAAGGTTAAAC
CAATTCTGTAGGGATATGTTTTGCCAAGTCAATAGCGTTGAAAGTTAAAC

CTGGTGTCTTCTCCTCAACAAGTTCGGCTTCGTCTTGAAACGATTTTGCT
CTGGCGTCTTTTCCTCAATGAGCTCTAGTTCTTCCTGAAACGATTTTGCC
CTGGCGTCTTTTCCTCAATAAGCTCTAGTTCTTCCTGAAACGATTTTGCC

TCCTCCAAATCTTGTAAAAGCCCAGTTTGAGTTAGTGGATCTCTAATTTT
TCATCTAAATCCTGTAAAAGACCAGTTTGAGTTAATAGATCTATAATGCA
TCTTCTAAATCCTGTAAAAGACCTGTTTGGGTAAGGGGATCTATAATGCA

AGGAGACTTTTGCTCTGTGAGTCTTAATGCAATTTTGTAAACTTGAGCTG
GGGAGATTTTTGCTCTGTGAGTCTTAATGCAATGCTGTAAACCTGAGCTG
AGGAGATTTTTGCTCTGTGAGTCTTAATGCAATTCTGTAAACCTGAGCCG

TGACGGAGCCGACTCTTGTCTTGGCCAAGTTAATCAATTGTTTAGATCTT
TAATGGATCCGACTCTCGTTTTGGCCAAATTGGTCAATTGTTTGGATCTT
TAATGGATCCGACTCTCGTCTTGGCCAAATTAGTCAATTGTTTGGATCTT

CTACCTTTCATAAATCTATCCAAATTAATCGTCAGAGAGACTGTAGGTTT
CTGCCCTTCATAAACCTATCTAAATTAATAGTTAAGGAGACCGTAGACTT
CTGCCCTTCATAAACCTATCTAAATTAATAGTTAAGGAGACCGTAGGCTT

AACAATCCTCAATGAGGTCTTTGGATCAACCGTTAAGATTTGTGAAAGCT
AACGACCCTCAATGAAGTCTTGGTGTCAACGGTTAAGATTTGTGAAAGGT
GACCATCCTTAATGAAGTCTTAGTGTCAACGGTTAAGATTTGTGAAAGGT

CATTTGGTTTATTTATGATTTTGGCAAAATCAGTTTTCGCATTCATCTTG
CGTTTGGTTTACTCAAAATTTTTGCAAAATCGGTCTTTGCATTCATCTTC
CGTTTGGTTTACTCAAAATTTTGGCAAAATCGGTCTTTGCATTCATCTTC
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GCTTGGGATCTTTTCTTCAAATCGGACAACGGGGAGTTTCTGGGAATATT
GCTTGAGATCTTTTCTTCAAATCCGATAAGGGAGAGTTTCTGGGGATTGT
GCTTGAGACCTTTTCTTCAAATCTGATAATGGAGAGTTTCTGGGAATTGT

TTTGTAATGTTTTTCATATAAAAATTGCCAGAGATCTTCGATTGGGGTAT
GTTATAATGCTTGTCGAATAAGAATTGCCACAGGTCTTCAATCGGAGTAT
ATTATAATGCTTATCGAATAAGAATTGCCACAGGTCTTCGATCGGAGTAT

AATGCAATTTTGATATTTGAATAAGATATCCCATTTCACACAGTTGCACG
AATGTAATTTCGATATTTGAATAAGATATCCCATTTCACATAATTGCACG
AATGTAATTTCGATATTTGAATAAGATATCCCATTTCACACAATTGCACG

AATAGTGATGAAATGGTGTACTTCATGGAATCTGACGTGACACTACTTAG
AAGAGTGACGAAATGGTATACTTCATGGATTCTGATGTGACGCTACTTAA
AAGAGTGACGAAATGGTATACTTCATGGATTCTGATGTGACGCTGCTCAG

ATAATCTTCCACTGTTAAGGACCCTAATGATATAACGTTTTGTACAATTT
ATAGTCCTCGACAGTCAGGGAGCCCAATGATATGACGTTTTGTACGATTT
GTAGTCCTCGACAGTTAGGGAACCTAAAGATATGACGTTTTGTACAATTT

CAGCCACCAGCTGTTTATGCTCCTCTTCGTCGTTTACACGCATTTGCGTA
GTGCCACTAATTGCTTATG——---- TTCATCGTCAACACGCATTTGAGAT
GTGCCACTAATTGCTTATG------ TTCATCGTCAACACGCATCTGAGAT

ATAATTTCGTCAATAATCAACCCTGAGTAGAGTAAAATGTGTATCCCTTC
GTAATTTCGTCAATAATCAACCCTGAGTAAAGCAGTAGATGAATCCCTTC
GTAATTTCGTCAATGATCAACCCTGAGTAAAGCAAGAGATGAATCCCTTC

CTCGTTATAGTAATAATAAGTCGTTTTTTTCCCGGATATTGCTGTTTCTT
CTCGTTATAATAATAATAGGTGGTTTTTTTCCCGGAAATCGCTGTTTCTT
CTCGTTATAGTAGTAATAGGTGGTTTTCTTCCCGGAAATCGCTGTTTCTT

GCAGGTACTTAACACACCTTAATTGAGTTAATGAGACTAGTGTCGTCTTG
GCAAAAACTTAACACACCTCAATTGCGTCAATGACACTAACGTGGTCTTG
GCAAAAATTTAACACACCTCAATTGCGTCAATGACACTAACGTGGCCTTG

ACGCTGTCTACATCCATACCATCTATTTTCTCCACTAACTCGCGCACACT
ATGCTCTCCGTATGCATGCCATCTATCTTCTCCTCCAACTCCCGAACACT
ATACTCTCCGTATCCATGCCTTCTATCTTCTCCACCAACTCCCGGACACT

CAATCTGCCCAGCGCAACCAACATCCCAATTACAGAAGCTGCTCTTTCAC
CAATCTGCCCAGTGCAGCCAGCATTCCGACCACAGAGGCAGCCCTCTCAC
CAATCTTCCCAGTGCAACCAGCATTCCTACCACAGAGGCCGCCCTCTCAC

CCAGATGTGCCTTCACCAACTCTTTGTAAAGAAACAAATCGGGATTCAAG
CCAGATGTGCCTTCACCAATTCCTTATATAGAAACAAATCAGGATTCAAA
CCAGATGTGCCTTCACTAATTCCTTGTATAGAAACAAATCAGGATTCAAA

GTTCTCTGTTCCAAGGATGATATGGTCATAACATCTTCGGGGGTGACCAA
GTCCGCTGTTCCAAGGAAGATATGGTCATAACGTCTTCGGGCGTGACCAG
GTCCGCTGTTCCAACGAAGATATGGTCATAACGTCTTCGGGCGTGACCAT

CTTCTCAGATTCGACAGTGCTCTCACCTGTTTGGTTCTCTGCACTAAGCG
TCTCTCGGACTCTGCCCCGCCTTGACCTGCTTGATTTTCCGCACTTACCA
TCTCTCGGACTCTGTCCCGCCTTGACCTGCTTGATTGTCCGCATTTGCCA

Scer YPR190C
CTTCTCCCAGTAACTCGTCCA
CATCCTTCAGTAGCTCGTCCA
CATCGTTCAGTAGCTCGTCCA

Spas_SbYPR190C

Sbay_ YPR190C

TGGATCTTGCTCAACAAAAATTTITTCC
CTAATGTCGACCAATTCG--TGCTTCC
GTAATATTGGCCGATTCG--TGCTTCC
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CTATTCCTGTGTCAGCAATTCTCTATTGTTCTCAATATTTCTTCCACTAT
GG--TCCTATACCA-CCGCCCTCTATTGTTCTCAATGCATCTTTCAT--T
GG--TCCTATACCA-CCGCCCTCTATTGTTCTCAATGCATATTTCAT--T

TATTATTTTGATCCAAAATTATTT-T-—-TTTCCTTCAATGCGATGAGCT
TATTATT--GATCCGGATTTTTTT-TAATTTTTTCTCAATGCGATGAGCT
TATTATT--GATCCGAATTATTTTATTTTTTTTTCTCAATGCGATGAGCT

TTTGAAAAATTTCTGATCATTCCCAACGAACCAATAGAAGGCCCGCCCCG
CTTGAAAAATTTCAGATCGCTTAAGACGAACCAATAGAAGGTCCGCCCCG
CTTGAAAAATTTCAAATCGCTTGGAACGAACCAATAGAAGGTCCGCCCCG

TCTTATATCCGTTAGCCTACCAAATATATATATAAAGAACAAGGGCCTTT
TCTTATATCCGTTAGCGTATCGAATATATATATAAAGAACAAGGGCCTTT
TCTTATATCCGTTAGCGTATCGAATATATAT--AAAGAACAAGGGCCTTT

CCTCAGAGCGTTTGCTGACGAAGTTTTAGAAGTTAATAAGGTTTTTAACA
CTTCAGAGAGTTTGTTGGTGAAGTTCTTGAAATTGGTTAGGTTTTGAACA
CTTCAGAGCGTTTGTTGATGAAGTTCTTGAAGTTAGTTAGGTTTTGAACA

GCAGTGTGCTCGAACGATTAGGACGGGAGAGTTAAAATTATTAAAAGGAA
GGAGTGTGCTCGAACGATTAGGACGGGAGACTTAAAAACTATAAAAGGAA
GGAGTGTGCTCGAACGATTAGGACGGGAGAGTTAAAAACTATAAAAGGAA

Scer YPR191W
AAAAGAAGAACGTTGATGTTGTCAGCAGCTAGATTGCAATTTGCCCAGGG
AATAGAAAAATATTGATGTTGTCTGCAGCTAGATTGCAATTTGCCCAGGG
AAGAGAAAAACATCGATGTTGTCTGCAGCTAGATTGCAATTTGCCCAGGG

Spas_SbYPR191W/ScYPR191W

Sbay YPR191W

GTCAGTTAGAAGGTTGACCGTTTCCGCTAGAGACGCACCTACTAAAATAT
GTCAGTTAGAAGATTGACTGTGTCAGCCAGAGACGCTCCTAGTAAAGTGT
GTCAGTTAGAAGATTGACTGTGTCAGCCAGAGACGCTCCCAGTAAAGTGT

CTACATTGGCTGTTAAGGTCCATGGAGGGTCTCGTTATGCAACCAAGGAT
CTACTTTGGCTGTCAAGGTCCATGGTGGATCCCGTTATGCAACCAAGGAC
CCACTTTGGCCGTCAAGGTCCATGGTGGGTCTCGTTATGCAACCAAGGAC

GGTGTGGCCCATCTTTTAAACAGATTCAACTTTCAAAACACGAACACTAG
GGTGTAGCCCATCTTTTGAACAGGTTCAACTTCCAGAACACAAATGCTAG
GGTGTAGCTCATCTCTTGAACAGGTTCAACTTCCAAAACACAAATGCCAG

ATCAGCTTTGAAATTAGTCAGAGAATCCGAATTATTAGGGGGAACTTTTA
GTCTGCGTTGAGATTGGTCAGAGAATCCGAATTATTAGGGGGAAATTTTA
GTCTGCGTTGAGATTGGTCAGAGAATCCGAATTATTAGGGGGAATTTTTA

AGTCTACCTTGGATAGGGAATACATCACTTTGAAAGCTACCTTTTTGAAG
AGTCCACTTTGGATAGGGAATACATCACTCTAAAAGCTACATTCTTGAGG
AGTCCACTTTGGACAGGGAATATATCACTCTAAAAGCCACCTTCTTGAGG

GACGACCTTCCCTACTACGTCAATGCCCTAGCAGACGTGCTATACAAGAC
GACGACCTTCCTTACTACGTCAATGCCTTGGCAGATGTGTTGTATAAGAC
GATGACCTTCCTTACTACGTCAATGCCCTGGCAGATGTGTTGTACAAGAC

TGCCTTCAAACCTCACGAGCTCACCGAATCTGTTTTGCCTGCTGCTAGAT
TGCCTTCAAACCCCACGAGCTGTCTGAATCTGTTTTGCCTGCTGCCAGAT
TGCCTTCAAGCCCCACGAGCTACCTGAATCTGTTTTGCCTGCTGCCAGAT

ACGATTATGCGGTCGCTGAACAATGTCCGGTAAAGAGCGCCGAAGACCAA
ACGATTATGCGGTTGCTGAGCAGTGCCCCGTAAAAAGCGCAGAAGAACAG
ACGATTATGCTGTTGCTGAGCAGTGCCCCGAAAAAAATGCAGAGGAACAG
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TTGTATGCCATTACATTCAGAAAGGGTTTAGGAAACCCATTGTTATACGA
TTATTCGCTATTACATTTAGAAAGGGCTTGGGAAATCCATTGTATTACGA
TTGTTCGCTATTACATTCAGAAAGGGCCTGGGAAACCCATTGCTCTACGA

TGGTGTGGAAAGAGTCAGTTTGCAAGATATCAAGGACTTTGCGGACAAAG
CGGTGTGGAAAAAGTCAGCTTGCAAGATATCAAGGATTACGCTGACAAAG
CGGCGTGGAAAAGGTCAGCTTGCAAGATATCAAGGATTACGCTGACAAAG

TCTATACCAAGGAGAACCTTGAAGTTAGCGGTGAAAATGTTGTTGAGGCC
TCTACACTAAAGAGAATCTTGAAATTACAGGTGAAAATATTGTTGAGGCC
TCTACACTAAAGAGAATCTTGAAATCACAGGTGAAAATATCGTTGAGGCC

GATTTGAAAAGATTTGTTGACGAGTCACTGTTAAGCACTTTGCCTGCAGG

GATTTGAAAAGATTTGTTGACGAGTCACTGTTAAGCACTTTGCCTGCAGG

GATTTGAAAAGATTCGTTGACGATTCCTTGTTGGCCACTTTACCCACAGG
Sb16 > Scl6

TAAGTCATTGGTGAGTAAATCCGAACCAAAATTCTTTTTGGGTGAAGAAA
TAAGTCATTGGTGAGTAAATCCGAACCAAAATCCTTTTTGGGTGAAGAAA
CAAATCACTGGTAAGTAAATCCGAACCAAAATCCTTCTTAGGTGAAGAAA

ACAGGGTAAGGTTTATCGGTGACTCCGTTGCCGCCATTGGTATCCCGGTA
ACAGGGTAAGGTTTATCGGTGACTCCGTTGCCGCCATTGGTATCCCGGTA
ACAGACTAAGATTCCTCGGTGATTCCGTTGCTGCCATCAGTATCCCTGTG

AACAAAGCCTCCCTAGCTCAATATGAAGTATTGGCCAACTATTTGACCTC
AACAAAGCCTCCCTAGCTCAATATGAAGTATTGGCCAACTATTTGACCTC
AACAAAGCATCTCTAGCCCAATACGAAGTCTTGGCCAGCTATTTGACCTC

TGCCCTATCCGAGCTTTCCGGTTTAATCAGCTCGGCTAAACTTGATAAAT
TGCCCTATCCGACCTTTCCGGCTTAGTCAGCTCGGCTAAACTTGATAAAT
CGCGCTTTCCGATCTCTCCGGCTTGGTCAACACTGCCAAACTACAAAAAT

TCACTGACGGCGGCCTATTTACTCTGTTTGTAAGAGACCAGGACAGCGCC
TCACTGACGGCGGCCTGTTTACTCTGTTTGTAAGAGACCAAGACAGCGCC
TCAGTGACGGCGGTCTCITCACTTTGACCGTCAGAGATCAAGACAGCTCT

GTGGTATCTTCCAACATCAAGAAAATTGTTGCGGATTTGAAGAAGGGCAA
GTGGTATCTTCCAACATCAAGAAAATTGTTGCGGATTTGAAGAAGGGCAA
GTGGTGTCCGCAAACATCAAGAAGATTGTTGCAGACTTGAAGAAGGGTAA

GGACTTATCCCCTGCAATAAATTACACAAAGTTAAAGAATGCCGTCCAAA
GGACTTATCCCCTGCAATAAATTACACAAAGTTAAAGAATGCCGTCCAAA
GGATTTATCACCTGCGGTAAATTACACCAAATTGAAGAATGCTGTACAAA

ATGAATCTGTTTCCAGCCCAATTGAACTAAATTTTGACGCCGTGAAGGAC
ATGAATCTGTTTCCAGCCCAATTGAACTAAATTTTGACGCCGTGAAGGAC
ATGAACATGTTTTCAACGCAGCCGAATCGAAACTCGACGGCGTGAAAGAC

TTTAAGTTGGGAAAATTCAACTATGTAGCCGTCGGTGATGTTTCCAACTT
TTTAAGTTGGGAAAATTCAACTATGTAGCTGTCGGTGATGTTTCCAACTT
TTCAAGCTAGGTAAGTTTAACTACGTAGCTGTTGGTAATGTTTCAAACTT

Scer YPR191W—]
GCCATATTTGGACGAATTGTAAGAGGAAAGTATTTGTACAAAACGAAAAA
GCCATATTTGGACGAATTGTAAGAGGAAAGTATTTGTACAAAACGAAAAA
GCCATATTTGGATGAATTGTAA----AAAGTACGTGTGCACAA--—-AAA

Sbay YPR191W—s|

CTAAAGGCAAATATATATATAGATGTTGCCGCGCACCTTTTTTTT-AATG
CTTCAGGCAAATATATATATAGATGTTGCCGCGCACCTTTTTTTTTAATG
C--CAGGCA---GCACACATAGAA--TGCCACCCACGCTTTTT---AATG
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AATATTCACACA-———-———————— AATATTGAAAATAAAAACAAACAA-
AATATTCACACA-———————————- AATATTGAAAATAAAAACAAACAA-
AATATTCACAAATGATACGTTGAGTAGTATCAAAAAAAATAAAAAAAAAT

-——AATTCAAATAACAACATGTAAGACCAAAAAAAAATCCCTCATTATTT
---AATTCAAATAACAACATGTAAGACCAAAAAAAA-TCCCTCATTATTT
ACCAAATCAAATAACAACATGTAAGACCAAAAC--—-TCCTTCATTATTT

ATTCCTTACCCTTTCCAAA-TTCTTACTATACTAGTAAATATATATTTAA
ATTCCTTACCCTTTCCAAA-TTCTTACTATACTAGTAAATATATATTTAA
ATTCCTTATCTTTTTCAAAATTCTTATTGAACTAGTAAATATATATTTAA

TTATCCTTTTTTCTACTTCAGCAT-ACAATCCTTCTTTTGCCGCAGGTTT
TTATCCTTTTTTCTACTTCAGCAT-ACAATCCTTCTTTTGCCGCAGGTTT
T--TCCATTCTT-TATTTAAGATTTACAATTTITCTTTT----CAGTTTA

ATAGTTAGACCCCTCAATTCTGTCAAGTTTCAGTGGTACGTTATTTTATG
ATAGTTAGACCCCTCAATTCTGTCAAGTTTCAGTGGTACGTTATTTTATG
CTAAATTTAC--G----TTTTG----GCTTCACCGGCATG---ATTCACG

TCTCATCTCACGATC-CTGGCAAAAAAAGAAAGGCATGTAATTTGAGGAG
TCTCATCTCACGATC-CTGGCAAAAAAAGAAAGGCATCTAATTTGAGGAG
-CC---CTCAAGAACTCACTCAATTGTAAAAAAACTTCTACAAAGGGACC

GCGATTCACCCTCATTTTTA--CGCAACAACAATGCTGTGTGGCTTACAC
GCGATTCACCCTCATTTTTA--CGCAACAACAATACTGTGTGGCTTACAC
AAGGAACACACACAGGACAAGTCACAGGGACAACATTGGCAAACTGA-AT

GCCTCTGCGTACATA-TCTACATATTTAACGGTCCTGTATTTTCAAGCAC
GCCTCTGCGTACATA-TCTACATATTTAACGGTCCTGTATTTTCAAGCAC
ACCACTTACTACCTGCTCTTCCGGAATTATTA-CCTCTACAGTCACGTGC

GCAAGGCTGAAATAAACGGTTGTTTGCTTATGCGCGAT--GCACTCCGCC
GCAAGGCTGAAATAAACGGTTGTTTGCTTATGCGCGAT--GCACTCCGCC
GCCCGACTG-—————————- TGCTTTTTGAAGCGGGGACGGTACGCCGCA

GAACATCACCGCAAAAGCACCGTAGGCGGAGATCTCCCAGC-TAGTATGG
GAACATCACCGCAAAAGCACCGTAGGCGGAGATCTCCCAGC-TAGTATGG
GTATTCGAACGCG---GCCACGTAAGCAAAGTGCTGTAATCCTAGTAGGG

GCATGACGGAACCACGATTTCCAGATATAGATACTTAAAAGCACTAAAAG
GCATGACGGAACCACGATTTCCAGATATAGATACTTAAAAGCACTAAAAG
TCTCAGCTGA---————- CGGCA---ACACATCCACAAA--TACAAACAC

GTCTATACATAAAACGCAGACTTACGTAAGATACATAGCAACTGCCGATA
GTCTATACATAAAACGCAGACTTACGTAAGATACATAGCAACTGCCGATA

TGGACGCCGCCATGCCGAATGACAAAGGGAGAATGTAGTACTAATTGATA
TGGACGCCGCCATGCCGAATGACAAAGGGAGAATGTAGTACTAATTGATA
——GACGCACCAGTACC-—————————————-— A-TGTAG--CCGAT---—-

TCGTCTTATCCTCTCAGGAATGCAAACTTAAAACATACTTTCTCCCGTCC
TCGTCTTATCCTCTCAGGAATGCAAACTTAAAACATACTTTCTCCCGTCC
--GTCT--CCCTTTCGGATAAGGAAGCCCAAAAGA-ACTTCCTTCCGTTG

TAACAACGCCGGTTGTCGACGATAAATACCCCAAGAAATGCCCGCACAGA
TAACAACGCCGGTTGTCGACGATAAATACCCCAAGAAATGCCCGCACAGA
CAGCAACGACA-TTGGCATCG-TGCGGCCCCCCAGACGGGGCCGCACCGC

ATCTCCT--CCGTTAGGTGGTCATGCCCCGAGGGTGCGAGGTTGTTTCCT
ATCTCCT--CCGTTAGGTGGTCATGCCCCGAGGGTGCGAGGTTGTTTCCT
ACCGCCGTCCCGCTAAGT---CAT--CGCAAGGGTGCC-G———————- CT
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GCACGGTAAATCGGGATGCCATGAAAGCCGGCCCTCCCCACGCGTCCCCT
GCACGGTAAATCGGGATGCCATGAAAGCCGGTCCTCCCCACGCGTCCCCT
GCACGGTAAATCTGGCT-—=======—= CGTCCCGTCCC-CTATICTGCT

AATTTTTTTCCAAGTGAATATCTGCATCGGCCACCGTTTTATATTACTTC
AATTTTTTTCCAAGTGAATATCTGCATCGGCCACCGTTTTATATTACTTC
CGTTATTT--GACGTACTTAACCACATCAGCCCTC-TCGTACTTCACCAC

GATAAGCTTGCCTTAAACTCATTATTGCCGTCGTTTATCCCTCAAAGCTT
GATAAGCTTGCCTTAAACTCATTATTGCCGTCGTTTATCCCTCAAAGCTT
C-TGGGCCTGGCTGGG-CTCACATCTGCCGTCGTTTATCGCTGAAACCTT

AATCTTACAAGAATTAGAAAGAAGAAAAGTTTATTCGTAT-AGACTTCCT
AATCTTACAAGAATTAGAAAGAAGAAAAGTTTATTCGTAT-AGACTTCCT
AGTCTT-CTGCTATGGGAAA-——-- AAAACTCAC-CGAATGAGCTTTTCT

TATGCCTGATGTCCTTCCACCCTCTTACACAGTAGGATTAGTCTAGAAGT
TATGCATGATGTCCTTCCACCCTCTTACACAGTAGGATTAGTCTAGAAGT
TCTTC-TGAT----- TCCAGTCTCTAA--——- TCTGGTT--———--—— T

GGTAAATTGCAGGATAGCATATACGCGACAAGGAAAAGAAAGAAGGAAAA
GGTAAATTGCAGGATAGCATATACGCGACAAGGAAAAGAAAGAAGGAAAA
GGTGTAATACAGAACAGGAATTTT————- AAGGAAAA-AAAAAAGGAGTG

ATATTTTACGTCGGAAATTGTGTGATATGCCGTTTGAATTCGAGGTATAT
ATATTTTACGTCGGAAATTGTGTGATATGCCGTTTGAATTCGAGGTATAT
CCCTTTCATTTIGGCACAA---GTTTICTCTTATTTTAATTCG-GCTATAT

TAAGCGCAGTGCTTTTCCCTGCATCGCATTCTGTCTGTTCTTCCGAGTGT
TAAGCGCAGTGCTTTTCCCTGCATCGCATTCTGTCTGTTCTTCCGAGTGT
TAAT---AAAGCTG--CCCTTCAAC-——-- CAGCCG--TCTTCCCGCTGT

CGATTCCCACAATTCGTCTTGTCCTTTTGATATTTTGTTTTTTT-TTTCC
CAATTCACACAATTCGTCTTGTCCTTTAGATATTTTGTTTTCTT-TTTCC
C--TTGCGACATCAATIGITGTCTTTCTCTTGCTTGCTTTCCGAATTTCC

TTCTCTTTTTTTATTCTTTGTATTTGGTGCTGTCTGTCAATACGGCACAT
TTCTCTTTTTTTATTCTTTGTATTTGGTGCTGTCTGTCAATACGGCACAT
TTCTCGTAT-—--—- C-TT-———————— CTCTC-GTGGATA---CAAAC

Scer_YPR192W

Spas ScYPR192W
AAAGTAACATGTAATTAACTATAACATGTCTTCGAACGATTCGAACGATA
AAAGTAACATGTAATTAACTATAACATGTCTTCGAACGATTCGAACGATA
AGAGTAACTCCTCTCTCTC-ACAGCATGTCTTCTAACGATTCGAACGACA

CCGACAAGCAACATACACGTCTGGATCCTACCGGTGTGGACGACGCCTAC
CCGACAAGCAACATACACGTCTGGATCCTACCGGTGTGGACGACGCCTAC
CTGACAAGCAACACACCCGTTTGGACCCCACAGGGGTCGATGAC-—----

ATCCCTCCGGAGCAGCCGGAAACAAAGCACCATCGCTTTAAAATCTCTAG
ATCCCTCCGGAGCAGCCGGAAACAAAGCACCATCGCTTTAAAATCTCTAG
——————— CGGAACAGCCGGAAACTAAGCACACGCGTTTCCACATCACTAA

GGACACCCTGAGAGACCACTTTATCGCTGCGGTCGGTGAGTTCTGCGGCA
GGACACCCTGAGAAACCACTTTATCGCTGCGGTCGGTGAGTTCTGCGGCA
GGATACCTTGAGAAACCACTTTATCGCCGCCGTCGGCGAGTTTTGTGGTA

CATTCATGTTTTTATGGTGCGCTTACGTTATCTGCAATGTCGCTAACCAT
CATTCATGTTTTTATGGTGCGCTTACGTTATCTGCAATGTCGCTAACCAT
CCTTCATGTTTTTATGGTGCGCTTACGTTATCTGTAACGTCGCCAACCAT

GATGTCGCACTCGTTGCAGCGCCTGACGGTTCCCATCCGGGTCAATTGAT
GATGTCGCACTCGTTGCAGCGCCTGACGGTTCCCATCCGGGTCAATTGAT
GATGTCGCACTGACTGCGCAGCCTGACGGTTCCCACCCGGGCCAATTGAT
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Supplementary Figure 1, Nakao et al.



(A) Chromosomes without tranclocations
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(B) Chromosomes with translocations between Sc-type chromosomes

ScVv

Opmap23
-ScXI [

ScV-SeXI

ScXI

-ScXV

Opmap06
SeXI-SeXV

(C) Chromosomes with translocations between Sh-type chromosomes

Shll Opmap03
-SbIV I
SbII-SbIV
Shilv Opmap08
-Sbll
SbIV-SbII

Shviil | Opmap13
-ShXV
| SbVIII-SbXV
SbhXV Opmap18
-ShVill

I

SbXV-SbVIII

(D) Chromosomes with translocations between Sc- and Sbh-type chromosomes
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Figure S2, Nakao et al.



S. pastorianus CBS 1538
S. bayanus CBS 380

S. carlsbergensis CBS 1513

S. uvarum CBS 395
Lager brewing yeast Sb-type

0.0206

S. cerevisiae S288C / Lager brewing yeast Sc-type

0.002

Figure S3, Nakao et al.
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