SUPPLEMENTARY FILE A: METHODS

1. Genome assemblies and annotation

All of the genome assemblies used in this study are publicly available from either the
National Centre for Biotechnology Information (NCBI) or the Joint Genome Institute (JGI)
(Table S1). All 14 genomes were subjected to gene annotation using the web-based gene
annotator AUGUSTUS (Stanke and Waack, 2003). For the Neurospora genomes, the N.
crassa species-specific gene model parameters were used. The F. graminearum
parameters were used for all three Huntiella genomes, while the Byssochlamys,
Thermoascus and A. flavus genomes were annotated using A. nidulans specific
parameters. These species-specific parameters were chosen based on the closest relative
that could be found in the AUGUSTUS gene model parameter library. In addition to these
genome-wide annotations, the contigs on which the target genes (MAT, pheromone and
pheromone receptor genes) were identified were also subjected to Fgenesh annotation
(Salamov and Solovyev, 2000). The RNA sequence mapping described below was also used

to confirm or correct the predicted gene models.

2. RNA-seq data
The majority of the RNA sequence data used in this study were obtained as raw reads
from the Sequence Read Archive (SRA) and Gene Expression omnibus (GEO) databases of

the NCBI (Table A.1).



Table A.1: The species used in this study, their sexual strategies, the genome assemblies used and, where relevant, the raw RNA reads used.

Species Sexual Strategy Isolate Source  Accession Numbers Reference / Submitter
NeUrosnora crassa Heterothallic OR7A NCBI DNA: AABX00000000.3 Galagan et al., 2003
P FGSC4200 / 2489 RNA: GSE41484 Wang et al., 2014

Neurospora discreta Heterothallic FGSC 8579 NCBI RANX00000000.1 University of California, Berkeley
Neurospora tetrasperma  Pseudohomothallic ~ FGSC 2508 NCBI AFBT00000000.1 Ellisonetal., 2011
Neurospora terricola Primary homothallic FGSC 1889 NCBI CAPR000000000.2 Giotietal., 2013
Neurospora pannonica Primary homothallic FGSC 7221 NCBI CAPQ000000000.2 Giotietal., 2013

. . DNA: CAPO000000000.2  Gioti et al., 2013
Neurospora africana Unisexual (MAT1-1) FGSC 1740 NCBI RNA: ERS213531 European Bioinformatics Institute
Huntiella bhutanensis Heterothallic CMW 8217 NCBI MJMS00000000.1 Wingfield et al., 2016

: . . DNA: JSUI00000000.1 van der Nest et al., 2014
Huntiella omanensis Heterothallic CMW 11056 NCBI RNA: SRP108437 Wilson et al.. 2018
. . . . CMW 10134 DNA: JMSH00000000.1 Van Der Nest et al., 2014
Huntiella moniliformis Unisexual (MAT1-2) CMW 36919 NCBI RNA: SRP108437 Wilson et al., 2018
. . NBRC 109023 RCHWO00000000.1 Prefecture, 2014
Byssochlamys spectabilis Heterothallic NCBI SRP138004 Joint Genomes Institute
Byssochlamys fulva Primary homothallic BYSSO1 NCBI NIXA00000000.1 Ili]rsl[[\llfurtséty of Dayton Research
Byssochlamys nivea Unisexual (MAT1-2) CO7 NCBI QEILO0000000.1 Cornell University
. . JGI DNA: 405671 Singer, n.d.

Thermoascus aurantiacus ~ Unisexual (MAT1-1)  ATCC 26904 NBC| RNA: PRINAGB1677 This study

Thermoascus crustaceus Unisexual (MAT1-2) JCM 12817 NGBI BCICO0000000.1 RIKEN Cenf[er for Life Science
Technologies

Aspergillus flavus Primary homothallic  NRRL 3357 NCBI AAIH00000000.2 Yinetal., 2018




2.1 RNA-seq data for Thermoascus aurantiacus

T. aurantiacus ATCC 26904 was grown in a modified glucose-preculture medium as
previously described (Schuerg et al., 2017). Accordingly, ascospores from 7-day-old
potato dextrose agar plates were harvested and 1 x 10° spores per ml were used to
inoculate glucose pre-cultures (2% glucose [w/v], McClendon, pH = 5.25, 0.8% soy
meal peptone [w/v]). 50 mL pre-cultures were incubated for 48 h in 250 mL
Erlenmeyer flasks at 50 °C and 180 rpm. These cultures were filtered under vacuum,
using a Buchner funnel and Whatman paper #1, each washed with 100 mL defined
McClendon’s medium without peptone (McClendon’s salts pH = 5.25, 0.25 mM
ammonia nitrate) (Mcclendon et al., 2012) and shifted to four new flasks containing
the same medium and either 2% beechwood xylan (Megazyme) or no carbon source.
All cultures were grown under constant incandescent light for 48 hours in a rotary
shaker at 50 °C and 180 rpm. From these shift cultures, samples were taken 1, 4, 6 and
8 hours after shifting. The sampling procedure involved taking an aliquot of 8 mi
culture and vacuum filtering and washing it on a Whatman paper with immediate

freezing in liquid nitrogen.

Total nucleic acids were extracted by grinding the frozen culture samples with a
mortar and pestle in liquid nitrogen and resuspending this in TRIzol® Reagent (Thermo
Fisher Scientific). RNA was isolated with Phenol:Chloroform:lsoamyl Alcohol, ethanol
precipitation and subsequent DNAsel treatment. RNA quantity was determined on a
Qubit (Thermo Fisher Scientific) and RIN values were determined using a Bioanalyzer
(Agilent RNA 6000 Nano). Samples of suitable quality (RIN values > 8) from all time

points of xylan and no carbon cultures were taken for cDNA synthesis and library



construction with the TruSeq® Stranded Total RNA Library Kit (lllumina®). For this

study, only one biological replicate for each condition and time point was sequenced

on a MiSeq (lllumina®).

3. Gene identification

3.1 MAT genes

MAT genes for which reference sequences were available were downloaded from NCBI

(Table A.2) and used in BLASTn queries against their respective genomes in order to

identify the MAT loci. For example, the sequences for matA-1 (MAT1-1-1), matA-2 (MAT1-

1-2) and matA-3 (MAT1-1-3) from N. crassa were downloaded and used as a BLASTn query

against the N. crassa genome. In order to identify the B. spectabilis MAT locus, the MAT1-

1-1 protein sequence was downloaded from NCBI and used as a tBLASTn query against

the B. spectabilis genome. For species whose MAT genes were not available from NCBI

(Table A.2), various BLASTn and tBLASTn searches were conducted against their genomes

using MAT genes from closely related species. For example, to search for the MAT locus

of N. discreta, the three MAT genes from N. crassa were used in BLASTn searchers.

Table A.2: The accession numbers or Gene IDs for all genes used in this study.

Species Gene Accession Number/Gene ID
matA-1 (MAT1-1-1) 3880391
matA-2 (MAT1-1-2) 3880488
matA-3 (MAT1-1-3) 3880489

N. crassa mfa-1 (a-factor pheromone) XM _011396530.1
ccg-4 (a-factor pheromone) XM_960001.3
prel (a-factor receptor) 3872329
pre2 (a-factor receptor) 3875871
matA-1 (MAT1-1-1)2 Appendix B

N. discreta matA-2 (MAT1-1-2) 2 Appendix B
matA-3 (MAT1-1-3) 2 Appendix B



mfa-1 (a-factor pheromone) @
ccg-4 (a-factor pheromone) 2
prel (a-factor receptor) 2
pre2 (a-factor receptor) @

Appendix B
Appendix B
Appendix B
Appendix B

matA-1 (MAT1-1-1)
matA-2 (MAT1-1-2)
matA-3 (MAT1-1-3)

XM_009857139.1
XM_009857138.1
XM_009856640.1

. tetrasperma mfa-1 (a-factor pheromone) @ Appendix B
ccg-4 (a-factor pheromone) XM_009858490.1
prel (a-factor receptor) AM749905.1
pre2 (a-factor receptor) AM904749.1
matA-1 (MAT1-1-1) HE600070.1
matA-2 (MAT1-1-2) HE600070.1
mata-1 (MAT1-2-1) HE600070.1

. terricola mfa-1 (a-factor pheromone) @ Appendix B
ccg-4 (a-factor pheromone) 2 Appendix B
prel (a-factor receptor) 2 Appendix B
pre2 (a-factor receptor) HE861764.1
matA-1 (MAT1-1-1) HE600067.1
matA-2 (MAT1-1-2) HE600067.1
matA-3 (MAT1-1-3) HE600067.1

. mata-1 (MAT1-2-1) HE600067.1

- pannonica mfa-1 (a-factor pheromone) 2 Appendix B
ccg-4 (a-factor pheromone) 2 Appendix B
prel (a-factor receptor) HE861745.1
pre2 (a-factor receptor) HE861760.1
matA-1 HE600066.1
matA-2 HE600066.1
matA-3 HE600066.1

. africana mfa-1 (a-factor pheromone) @ Appendix B
ccg-4 (a-factor pheromone) 2 Appendix B
prel (a-factor receptor) HE861735.1
pre2 (a-factor receptor) HE861751.1
MAT1-2-12 Appendix B
MAT1-2-7 2 Appendix B

. a-factor pheromone @ Appendix B

- bhutanensis o-factor pheromone 2 Appendix B
prel (a-factor receptor) 2 Appendix B
pre2 (a-factor receptor) @ Appendix B
MAT1-2-1 KU950302.1
MAT1-2-7 KU950303.1

OMmanensis a-factor pheromone 2 Appendix B

' a-factor pheromone @ Appendix B
prel (a-factor receptor) @ Appendix B
pre2 (a-factor receptor) @ Appendix B

. moniliformis MAT1-2-1 KU950299.1



MAT1-2-7 KU950298.1
a-factor pheromone 2 Appendix B
a-factor pheromone @ Appendix B
prel (a-factor receptor) 2 Appendix B
pre2 (a-factor receptor) @ Appendix B
MAT1-1-1 GAD92179.1°
MAT1-1-92 Appendix B
B. spectabilis ppoA (a-factor pheromone) @ Appendix B
preA (a-factor receptor) 2 Appendix B
preB (a-factor receptor) 2 Appendix B
MAT1-1-12 Appendix B
MAT1-2-12 Appendix B
B. fulva MAT1-2-4 2 Append?x B
' ppoA (a-factor pheromone) @ Appendix B
preA (a-factor receptor) 2 Appendix B
preB (a-factor receptor) 2 Appendix B
MAT1-2-12 Appendix B
MAT1-2-4 3 Appendix B
B. nivea ppoA (a-factor pheromone) @ Appendix B
preA (a-factor receptor) 2 Appendix B
preB (a-factor receptor) 2 Appendix B
MAT1-1-12 Appendix B
MAT1-1-92 Appendix B
T. aurantiacus ppoA (a-factor pheromone) @ Appendix B
preA (a-factor receptor) 2 Appendix B
preB (a-factor receptor) 2 Appendix B
MAT1-2-12 Appendix B
MAT1-2-4 2 Appendix B
T. crustaceus ppoA (a-factor pheromone) @ Appendix B
preA (a-factor receptor) 2 Appendix B
preB (a-factor receptor) 2 Appendix B
ppgA (a-factor pheromone) 7919755
Aspergillus flavus preA (a-factor receptor) 7912518
preB (a-factor receptor) 7914252

aThis study
b Protein sequence

3.2 Pheromone genes

3.2.1 a-factor pheromone

Pheromone genes for which reference sequences existed were downloaded from

NCBI (Table A.2) and used in BLASTn queries against their respective genomes in order



to identify the gene’s location as previously described for the MAT genes. For species
where the pheromone genes were not available from NCBI (Table A.2), tBLASTn
searches were conducted against their genomes using pheromone genes of closely
related species. This method successfully identified all the a.-factor pheromone genes

in the Neurospora and Huntiella species.

Identification of the a.-factor pheromone genes in the Byssochlamys and Thermoascus
genomes was achieved using a microsynteny approach based on the location of the
a-factor pheromone gene in the A. flavus genome. The proteins encoded by the genes
directly flanking the A. flavus a-factor gene were used in local tBLASTn searches
against the genomes of the Byssochlamys and Thermoascus species. The region
between the identified flanking genes in these species was subjected to Fgenesh
(Salamov and Solovyev, 2000) and manual annotation in order to identify the

pheromone gene.

The predicted a-factor pheromone genes of all species considered in this study were
translated and analyzed using the hydrophobicity and signal peptide predicting
software programs, EXPASy ProtScale (Gasteiger et al., 2005) and Phobius (Krogh et
al., 2007). Hydrophobicity was measured using the Kyte & Doolittle measure, with a
window size of 9, a relative weight of window edges compared to window centers of
100%, a linear weight variation model and no scale normalization. Probability outputs
from both programs were used to generate plots using the ggplot2 package in R
(Wickham, 2010; Wilkinson et al., 2005) (Figs S1 and S2). The potential mature o-

factor repeats were manually annotated (Table A.3).



Table A.3: Structure and repeat sequence of the a-pheromones from each species.
2The gene sequence for the a-pheromone from N. pannonica was split across two
contigs and had to be manually assembled. It is likely that sequence data is missing

and thus there may be a peptide repeat missing from this schematic.

Species Pheromone Structure Repeat Sequence

. crassa ---N-E-N-E-E--- m QWCRIHGQSCW

m QWCRIHGQSCW
m QWCHIHGQSCW

. tetrasperma ---N-E-E-E-E--- m QWCRIHGQSCW

m QWCRIHGQSCW
m QWCQIHGQSCW

m QWCRIHGQSCW

. discreta —-E-E-E-E-E---

. terricola —--E-E-E-E-E---

. pannonica @ —-p-E-E-E-E---

m QWCRIHGQSCW

. africana TEEEme m QWCRIRGQSCW

m DSNGGLPGELL
m NSNGGLPGELL

m DSNGGLPGELL
. omanensis ---g-E-E-E-E-E-E-E--- m NSNAGLPGELL
m YSNAGLPGELL

m DANGGLPGELF
m DAWGGLPGELF

. bhutanensis -—-g-E-E-E-E-E-E-E-E-E-u---

. moniliformis ---g-E-E-E-E-E---

— — W W w

.spectabilis  —-me--

. fulva ---m--- m WCVDPGQVC
.nivea e

.aurantiacus - N/A

. crustaceus —--m--- m WCSLNGQGC

3.2.2 a-factor pheromone
In order to identify the a-factor pheromone genes from the Neurospora and Huntiella

genomes, we used the same method as was used for the a-factor pheromone gene



identification (Table A.2). These genes were all translated into their predicted proteins

to confirm the presence of the conserved C-terminal CaaX domain (Table A.4)

Table A.4: Sequence of the a-pheromones from the Neurospora and Huntiella

species. The C-terminal CaaX domains have been indicated in red.

Species Pheromone Sequence
N. crassa MPSTAASTKVPQTTMNENGYCVVM
N. discreta MPSTAASTKVPQTTMNENGYCVVM
N. tetrasperma MPSTAASTKVPQTTMNFNGYCVVM
N. terricola MPSTAASTKVPQTTMNENGYCVVM
N. pannonica MPSTAASTKVPQTTMNENGYCVVM
N. africana MPSTAASTKVPQTTMNENGYCVVM
H. bhutanensis MAATKNITSSKNAARGVDQSNPCNVMRGVDQSNPCAVMRGVDQSNPCTVM
H. omanensis MAAITKNTTTSKNAARGVDQSNPCAVMRGVDQSNPCAVMRGVDQSNPCTVM
RGVDQSNPCTLM
H MPSIKNHTPSTKTSGNET IQPPTSNAGRGAIQSP INPITRGVTQAPPCNV

. moniliformis MRGVTQAPPCNVM

A similar approach was not conducted for the Byssochlamys and Thermoascus
genomes, because no a-factor pheromone has been identified in the genomes of any
other Eurotiomycetes species and thus no pheromone sequences were available from
closely related species. Thorough tBLASTn searches using all the a-factor pheromone
sequences from (Dyer et al., 2003; Pdggeler, 2002) yielded no significant results. A
method similar to the microsynteny-based approach used above also failed to
produce usable results. Instead, all of the predicted coding sequences in the
Byssochlamys and Thermoascus genomes were translated into putative protein

products. These proteins were then filtered for those harboring the terminal CaaX



domain. These proteins were then screened to identify proteins with other similarities

to previously identified a-factor pheromones.

3.3 Pheromone receptor genes
The receptor genes were identified using the same method as was used to identify the
MAT genes (Table A.2). Thus, where sequences were available from NCBI, they were used
to identify the genes in the genomes. Where sequences were not available, sequences of
closely related species were used in BLASTn and tBLASTn searches as necessary. The a-
and a-factor receptor genes from each of the 14 species were translated and subjected
to functional domain discovery using the NCBI Conserved Domain Search (Marchler-bauer
et al., 2015) to confirm their identity. These proteins were also subjected to
hydrophobicity analysis using Phobius (Krogh et al., 2007) in order to identify putative
transmembrane domains. Probability outputs from Phobius were used to generate plots

using the ggplot2 package in R (Wickham, 2010; Wilkinson et al., 2005).

4. Gene, protein and functional domain comparisons

All nucleotide and amino acid comparisons were conducted using the Create Alignment
and Create Pairwise Comparison functions in CLC MainWorkbench V8.1 (CLC bio, Aarhus,
Denmark). The gene, protein and functional domain alignments were conducted using the
default settings, which includes gap open and gap extension costs of 50 and the “Very
accurate (slow)” alignment setting. Pairwise comparisons were also conducted using the
default settings and included gap, differences, distance, percent identity and identity

comparisons.
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5. RNA-seq mapping

Expression analysis was conducted using CLC Genomics Workbench V7.5 (CLC bio, Aarhus,
Denmark). The raw data were filtered to retain only reads with a Phred score of at least
20 (Q >0.01). The filtered reads were then mapped to the contigs containing the various
genes of interest using the NGS Core Tool Map Reads to Reference. No masking was
included, and the mapping settings were maintained at default. To ensure maximum
mapping, the minimum length fraction and minimum similarity fraction values were set
at 0.5 and 0.8, respectively. These relatively lenient mapping parameters ensured that
reads spanning introns could successfully be mapped. This also ensured that successful
mapping occurred despite the genome and transcriptomes originating from different
isolates, as is the case for the majority of the species considered in this study. The resulting
gene mappings were used to: 1) confirm or correct the gene models predicted by the
various gene annotation programs and, 2) determine whether the various genes of

interest are expressed in the two different sexual systems.
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SUPPLEMENTARY FILE B: SEQUENCES OF INTEREST

Note: Because these sequences were extracted and predicted from publicly available genome

and transcriptome data, they could not be resubmitted to a publicly available database.

N. discreta, matA-1, MAT1-1-1 protein

Gene sequence:

ATGTCGGGCGTCGACCAAATTGTCAAGACATTTGCTGACCTCGCTGAGGACGACCGCGAAGCGGCA
ATGAGAGCTTTCTCAACGATGATGCGTACCGAACCTGTTCGCCAAATCCCCGCGACAAAGAAGAAG
GTCAACGGCTTCATGGGTTTCAGATGTAAGTTAAATCTGAATCTTGTCGATAATCCATGCTGACTG
CTCTTCATTTCAGCGTACTATTCCCCGCTCTTCTCTCAGCTCCCGCAAAAGGAGAGATCGCCCTTT
ATGACCATTCTCTGGCAGCACGATCCCTTCCACAACGAATGGGATTTCATGTGCTCGGTGTATTCG
TCAATCCGTACCTATCTTGAGCAGGAGAAGGTTACTCTGCAACTTTGGATTCACTATGCTGTTGGC
CATCTGGGAGTGATTATCCGCGACAACTACATGGCATCGTTTGGCTGGAACCTCGTCCGTCTGCCC
AACGGCACACACGACCTCGAGCGCACCGCTCTTCCCTTGATTAGGCACAATCTCCAGCCCATGAAC
GGCCTATGCCTGCTCACAAAGTGCCTCGAGAGCGGATTGCCTCTTGCCAATCCTCACTCTGTCATC
GCCAAGCTTTCAGATCCTAGCTACGACATGATCTGGTTCAACAAGCGTCCTTACAGTCAGCAGAAA
CATTTTGGTCAAACTGACGATTCTGAACTCGAAGTGTCGGCGATGTTCCCTCGCAATTACGCAGTC
GCCGCAGAGGCAGATGGTATCACCAATCTTCCTCTCTCCCATTGGATTCAGCAGGGAGATTTCGGT
ACTGAGTCCGGATACTCAGCTCATTTTGAGACTTTGTTGGATTCTATTCTCGAGAATGGACACGCC
TCCAGCAATGACCCCTACAACATGGCTCTGGCTATGGATGTTCCTATGATGGGTTAG

CDS annotation:

join(l..157,212..915)
Protein:

MSGVDQ I VKTFADLAEDDREAAMRAFSTMMRTEPVRQ I PATKKKVNGFMGFRSYY SPLFSQLPQKE
RSPFMT I LWQHDPFHNEWDFMCSVYSSIRTYLEQEKVTLQLWIHYAVGHLGV I IRDNYMASFGWNL

VRLPNGTHDLERTALPL IRHNLQPMNGLCLLTKCLESGLPLANPHSV IAKLSDPSYDMIWFNKRPY
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SQQKHFGQTDDSELEVSAMFPRNYAVAAEADG I TNLPLSHWIQQGDFGTESGYSAHFETLLDSILE

NGHASSNDPYNMALAMDVPMMG>

N. discreta, matA-2, MAT1-1-2 protein

Gene sequence:

ATGGATCTCATCAACATGCAACCTAGAAAGTCAGAGCAACCGGTTAGGTTTGAAGAAAACCGTGTC
TCTAGCCAGGAAGGCCAGGATCTCGAAGTGATGTACAAGGTAACTATTTTCTGACTCAAAAAAAAA
CTCATTTACTTGTCACTGATGAATTGGTCAGAAACTCCATCAGCTACAGGCTAGGCTTTCCCGTTC
AGTTCTTTCAGAGGCAATCAAGGAGTTCGAAGAGAATCTTCGGTGTCTCTTCTATGAAGCCAAGCT
CTTACTATGCACAACACGAACGAAGTATCGCCAAAGCTGGTTCGGTTCTAGCAACGAGTTTGGGTC
TATCGACGAGAGCAGGATTATCAAGGCATCGTGCTGTATCATTGAGTCGGCCAACACAATTCTCAA
TTTTCTCTCATTTATTGAGAAGAAACGAGGATTGCCATCAGGCGGAGATCAAAGACTCCAACAAGC
TGCCTACAAAGGCCAGCAGTTTGCGTTTCGCCTCCTTCGCTCACTTACATGCCACAAAGATGCTCA
GGAGGCTCCCGGAAAGGAATTTGGCTTGGCCTACGGAAAAGAGGTGTATGTAATGGATGGCCATCT
TTTGCACAGGTCAAAGCAAGAGGTCGTGGGGCAGGCGGGAGGAAGAAACTGGCATATCGACCATAC
TCTCCACCCTTTGAGGCGCGTCCCAGGCACCCCATGGCACAAGTTCTTTGGCAATCTCGAAGTCGA
CGCCGACAAGCAACTTCGCCTCTTCGATGATGGTACGTCTGTCGACAATGATCGAGTCGGACCTCG
GAAGTTCTTTGTAGTTGTTCCGGAAACTGCTGAATTCATTTTGGACGAAATCAGGAGCGAGCATCA
GAGAGTCGCTACGATTCACACAGAGGTGATTACTTCAACGCGTCGAAACAGACCAAAACTCGCACG
ACTGACTTATGGTAGAGTGGACATGCCCAGCCGCCAGTACCGACATCTATTCAGCAAGAGGTAAGT
TCCTTTGGCCCGTCTCAACGTCATGCTATCCCATCGTGCAGAGCACAATGCACGCTCTTTCGACTC
ACTAATGATGACTGACATTATTGAAGGCTCTCCTCAGGAAGTTGGACTTTGCCATGACAACACCGT
TCCATGGTTACGTTGTAGAAGGACAACCTGAGATTGTGTTCCATCATGAAGGCTTGCGCCAGGTTC
GTATGATCCTGCCCACTGCTCACGGATGATAATGTGCTAACAACTGATCAACAGGTCCCCATTGAC
TACAGCCAGGAGCGCCAACTCAGCATCCTCTCCCATGTTTTCACTCGACCCGCACTTTGGGGGGAA
GGTCTGGAGCTTGCGGATAACTTTGACCCGCGAGACGGTGTGCAGCAAGAAGAGCACATCTATTAC

ACCTGA
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CDS annotation:

jJoin(1..105,164..883,940..984,1083..1184,1243..1392)

Protein:
MDL INMQPRKSEQPVRFEENRVSSQEGQDLEVMYKKLHQLQARLSRSVLSEAIKEFEENLRCLFYE
AKLLLCTTRTKYRQSWFGSSNEFGSIDESR1 IKASCCI 1ESANT I LNFLSF1EKKRGLPSGGDQRL
QQAAYKGQQFAFRLLRSLTCHKDAQEAPGKEFGLAYGKEVYVMDGHLLHRSKQEVVGQAGGRNWHI
DHTLHPLRRVPGTPWHKFFGNLEVDADKQLRLFDDGTSVDNDRVGPRKFFVVVPETAEFILDEIRS
EHQRVATIHTESGHAQPPVPTS IQQEALLRKLDFAMTTPFHGYVVEGQPEIVFHHEGLRQVPIDYS

QERQLSILSHVFTRPALWGEGLELADNFDPRDGVQQEEHIYYT>

N. discreta, matA-3, MAT1-1-3 protein

Gene sequence:

ATGTCTGCCTTAGACGTTGATGCAATCAGCGACATCGCACCCGGTCTCAGCCCTGTAACTGCCCTT
CACTATGGCAGGATCCAGGTAATGCTGTTTAGATCCCATCTGGCCGATTTTGCTGAAGAGGATCTT
GTCTATGCGATGGACAACTCAGCGTGAGTCTTGCCCCAAGGAAAGCTTCTTTCAGATCTCATAGCT
GACTCGTTGTAGTGTCGTATTTGGCGAAGAGGCTTTGCTTATGGTTGCCCCCGATGAGACAAGCAT
CGCGATTTGCACGTATCCAGTTGGACTCATGATGGTGGAATGGGGAAACTGGGACATACTCGCGGT
TTCGCCCCCTCGTAAGTTCTCCAACATTGGGCGCCCTGCACTCAAGCTAATGAGACATTCCAGCGC
AAACTCCTACCATTCCCGGCGAGAACACCTTGAGCATCTCAAATCAAGGAGGTGCTAATCCCGAGC
AGCAAGAGCAAAGCTCCCATACCGTCGACATGACTCTGCCCATCAACTTTTTTGAACAGAGTTCGG
TAACCCAGAGCAATGGTACTAGCCGCCCCCGCAACCAGTTCGTTCTATATTACCAATGGCTCTTGG
ATACTCTGTTCTCCGAAGATCCAAGTCTATCAGCTCGCGATATTTGTATGTGAACGAACTCTCCCG
TCCTGTATGGCATTTATTGACAATATCTACACAGCTCAAGTTGTTGCGGGCTTGTGGAACAACGAG
CACCCCGCGGCAAAAGCTCGCTTCATGGAACTGGCGGAAATGGAGGTTCAGCGTCACCGAGCTGAG
AATCCTCACCTTTACCCCGACCAGTCGCGATTTCCCACGACTGACCCCGTTCCTCCTCGCATGAGA

TATCCTTGCGTAATCTCGCCTGAAGATCGGCAACGAATTCTGCGGATGCTCGACTTTGTCTGGGAA
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GAGTCGAACGGTCAGCTGGCTGCCGAAGAAGCCGCATTTAACGATACCGAACAAACCCAAGAAGCC
GAAGAGGTCGACCCTTTCCCCGACTACGAGTGGGAGGAGCCCAACCAGATTATTGACATGTCGACC
GACCTGTCCGTAGCGCAGGACCCGGACTTCATGATGACGGAGGACGACTCCATGGGATTCCTTCTC
AAGCAGGCGTGCTGA

CDS annotation:

join(1..155,211..341,394..639,695..1137)

Protein:
MSALDVDAISDIAPGLSPVTALHYGRIQVMLFRSHLADFAEEDLVYAMDNSAVVFGEEALLMVAPD
ETSIAICTYPVGLMMVEWGNWD ILAVSPPPQTPT IPGENTLS 1 SNQGGANPEQQEQSSHTVDMTLP
INFFEQSSVTQSNGTSRPRNQFVLYYQWLLDTLFSEDPSLSARD I SQVWAGLWNNEHPAAKARFME
LAEMEVQRHRAENPHLYPDQSRFPTTDPVPPRMRYPCV 1 SPEDRQR I LRMLDFVWEESNGQLAAEE

AAFNDTEQTQEAEEVDPFPDYEWEEPNQ 1 IDMSTDLSVAQDPDFMMTEDDSMGFLLKQAC*

N. discreta, mfa-1, a-factor pheromone

Gene sequence:

ATGCCTTCCACCGCTGCTTCCACCAAGGTCCCCCAGACCACCATGAACTTCAACGGTTACTGCGTT
GTTATGTAA

CDS annotation:

(1..75)
Protein:

MPSTAASTKVPQTTMNFNGYCVVM*

N. discreta, ccg-4, a-factor pheromone

Gene sequence:

ATGAAGTTCACTCTCCCTCTTGTCATCTTCGCCGCCGTGGCCTCCGCCACCCCGGTCGCCCAGCCA

AACGCTGAGGCCGAAGCCCAGTGGTGCCGAATCCACGGCCAGTCCTGCTGGAAGGTCAAGCGTGTT
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GCCGATGCCTTCGCCAACGCCATCCAGGGCATGGGTGGTCTCCCGCCTCGCGATGAGTCCGGCCAC

CAGCCCGCTCAGGTCGCCAAGCGCCAGGTTGACGAGCTTGCCGGCATCATTGCCCTCACTCAGGAG

GACGTCAACGCCTACTACGACTCGCTTGGCCTCCAGGAAAAGTTCGCCCCATCCACCGAGGAGGAG

AAGAAGACCGAGAAGGTCGCCAAGCGTGAAGCCGAGGCCGAGGCACAATGGTGCCACATCCACGGC

CAATCGTGCTGGAAGAAGCGTGAGGCCGAAGCCCAGTGGTGCCGCATTCACGGTCAGTCCTGCTGG

AAACGTGACGCCCTCCCCGAGGCCGAGCCCCAGTGGTGCCGCATTCACGGCCAGTCCTGCTGGAAG

AAGCGTGACGCCGCTCCCGAGGCTGCTCCCGAGGCTGCTCCCGAGGCTGAGGCCAACCCGCAATGG

TGCCGCATCCACGGCCAGTCCTGCTGGAAGGCCAAGCGCGCCGCCGAGGCCGTCATGACCGCCATC

CAGTCCGCCGAGGCCGAGTCTGCCCTCCTTCTCCGTGACAATACCTTCAGCCCCGTCGACCGGGTC

GGCAAGCGCGATACTTGCTGGAACGTCAGGCTCCCCGGTGGTGTCAAGAGCTCCTGCTGGAAGCGT

GATGCCTCCCCAGAGGCGGCTTGCAATGCTCCCGACGGCGCTTGCACCAAGGCCACCCGTGACTTG

CACGCCATGTACAACGTCGCTCGTGCCATCCTCACTGCTCACTCCGATGAGAACTAG

CDS annotation:

(1..915)

Protein:
MKFTLPLV I FAAVASATPVAQPNAEAEAQWCR IHGQSCWKVKRVADAFANA I QGMGGLPPRDESGH
QPAQVAKRQVDELAG I IALTQEDVNAYYDSLGLQEKFAPSTEEEKKTEKVAKREAEAEAQWCH IHG
QSCWKKREAEAQWCR I HGQSCWKRDALPEAEPQWCR IHGQSCWKKRDAAPEAAPEAAPEAEANPQW
CRIHGQSCWKAKRAAEAVMTAIQSAEAESALLLRDNTFSPVDRVGKRDTCWNVRLPGGVKSSCWKR

DASPEAACNAPDGACTKATRDLHAMYNVARAILTAHSDEN*

N. discreta, prel, a-factor pheromone receptor

Gene sequence:

ATGAACAACACTGATTCCTGGGCAAGTGTCGCCAACATCACCACCTCCTACACCACCACACCTGAA
GAACGACTTGGCCCTCCCGCTCCTTACACCAATATTGGTCTTCAGGTCAACCTCTTCTTCAGAGTC
TTTCTGGGAATTCTCGGAATACTCATTCCTCTTGTGCCTGCAAGGCTGTTATGGATCAATGGCGAA

TTTTCTGCCACGGTACATTGCATGTCAACAGTCACGCTCAACTTCTTTTACGTCGTCAACTCGCTC
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ATATGGCGAGACAACAATGTCAAGAAATGGTATGCCGGCTATGGGTGGTGCGATTTTCATACTTAC
GTCTTCTTTGCGGTTGAAACTATCTTCCACACCACTCTCTTCGACATCATGCTCGGTCTTGCCATC
AAGATCGGTAGCCCGCGAGTCACCAGCCTCAGTCCTAAGGAAAAGAAACGCAAGGACCGAGTTTCG
GCCCTCATCATCTTCGCCAATCCGGTCTTACAGGTCTTGCTCACCTACTTTCTCATTACGCAACGG
TACGACGTCTTCACTCTTGCCGGTTGCAATGCCATCTTCGATCCCAATGGCGTCTTCTTCGTTTTC
TTCATTCTCCCATCGCCAGTCTTCACGCTTGGGGCGGCTGGCTTGGCAGGTAAGATACAAAACCAA
GTCCATGGCATGTTTCGCAATCGCTCACAATGTACACAGGGGTTTGTTTTTACAAGTACCGGCAGC
TGGAGAAACTCACCCGCGAAGTCTTACCAAGTGATGACAGTATACGAACCGCGAGACAAAAACGCC
TGAGGAGAAAGCTCTACTTTCTCACTCTCTCTATTCTCGTCTTAGTCGTGCCGACTGTTTGCGTCT
TCTTCGTCTTCAACCTCATTCAAGGTTGGCCGTGGTCACTGCCGTTCGACCTCCATCGCATTCACG
CCAACATCAACTTTGTCTCGTTCACAACGACGGAAAGAATGAAAGTCTCCGCAGTCCTTACCAACT
ATGTGCCAGTGGTGAGCTCAGCGGCAATTTGCATCACCTTCGGCACAACAGTCGAGGCATATAACC
AATACCGCTTAGTTCTCGTCTTCCTTGGCTTAGGAAAAGTTTGGCCCAAGCTGTATCAGGAATATG
ACCCCGATGAGTCTGGACCACCATCTGAGCTTAGCACGCAAACAAGTTCGAAATCGTGGTGGTCAT
CCATAACGACAAACAACAAAAGGGGTACAGTCACAAGGTATAAGATCACACACCTCACAACATAAC
TATCACATTGGATCATCTGGATGCTGACGTACAGTTGAATAAGCAGCCAGTGTGGAAATGACTTCT
CTATCCTCCCTATTACTGAGGACATACCACTCACAAACCAATCTAAACCTGCACAAACGGGTGAAG
GCTCCTATACCGTCCCGGGTTATGCATACGATGAACTCGGAAAAGAAATCTCGAACCAGTATTCTA
CCCAGTCCTCAGCCACAGCAAAATCCGACCATAATCCATGGCCCGATCTGTCAGACAATCACCCCC
CTCCAGCACGCAACCCATGGTATTTCCGACCGAATGCTTTCCACGTCCCGATCACATTGCCAATGC
CACTGTCGCCCATTTACATACCGTCTCTGCATGCGGGTCAAGCAAAGCAGACGGAGGGAACGCAGA
AACGGACGACAGTCAACAGGCTTTCTCAAGGCTACACCGCACTCAGTAGCTCCTCCACAACAATCC
TACCCCCCTCGAATTCACCTACCTGCCCTCTTCCCCCGATTCCAATCTCCACATCCTCCTCAAGAC
ATTCACCACAGGAGGAACGACACTGGGCGACGAGAAAGACACAAAAACAGAAAGAACCAGACACGC
AAAATAGCACAAGCAATGGGACAACCAAGAACCCATTGACACCAGCGGATCCATGGAGTCCCTTTG
CTTCCAGTCACACCAACACTACCCTGGGAGTTGACACACGCGTGTGGTCCCAGAAGGATAACGACG
ACTCTGCGGGTCCTACCCAAGACTCACCGATCTCCCATGCTTCTCGTTCAATCACGGGACCCCAGC

TCTCACCGCCGCCATCATACAGTGTCGCTGTTGGTCAAGAATCCTCCTTTGCTTCCGCTGCCGATC
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AATCGGCAGGATTCGAAATCAGTCGGCCTGAAAATCAACAGATTGGGACGGCGTTAGGACATCCAC

CGAGAGGCGGGGTGGTTAGAGTAGAGACCCATATAGCGAGTGAGATTGAGGTCATTAGCAGTCTTG

GGCGTGATGATGGTAATGATCGTGTTGGTGATCAACGAGGTGGAAGGGGGTGGTAG

CDS annotation:

join(1..643,700..1225,1301. .2300)

Protein:
MNNTDSWASVANITTSYTTTPEERLGPPAPYTNIGLQVNLFFRVFLGILGILIPLVPARLLWINGE
FSATVHCMSTVTLNFFYVVNSL IWRDNNVKKWYAGYGWCDFHTYVFFAVET IFHTTLFD IMLGLAI
KIGSPRVTSLSPKEKKRKDRVSAL I I FANPVLQVLLTYFLITQRYDVFTLAGCNAIFDPNGVFFVF
FILPSPVFTLGAAGLAGVCFYKYRQLEKLTREVLPSDDS IRTARQKRLRRKLYFLTLSILVLVVPT
VCVFFVFENL1QGWPWSLPFDLHRIHANINFVSFTTTERMKVSAVLTNYVPVVSSAAICITFGTTVE
AYNQYRLVLVFLGLGKVWPKLYQEYDPDESGPPSELSTQTSSKSWWSSITTNNKRGTVTSQCGNDF
SILPITEDIPLTNQSKPAQTGEGSYTVPGYAYDELGKE ISNQYSTQSSATAKSDHNPWPDLSDNHP
PPARNPWYFRPNAFHVP I TLPMPLSP 1Y IPSLHAGQAKQTEGTQKRTTVNRLSQGYTALSSSSTTI
LPPSNSPTCPLPPIPISTSSSRHSPQEERHWATRKTQKQKEPDTQNSTSNGTTKNPLTPADPWSPF
ASSHTNTTLGVDTRVWSQKDNDDSAGPTQDSP I SHASRS ITGPQLSPPPSYSVAVGQESSFASAAD

QSAGFEISRPENQQIGTALGHPPRGGVVRVETHIASEIEVISSLGRDDGNDRVGDQRGGRGW™>

N. discreta, pre2, a-factor pheromone receptor

Gene sequence:

ATGGCCTCCTCCGTCGACATCTACAGCGGCATAACCCAATCCCTCAACTCCACCCACGCCACTCTC
ACCCTCCCCATCCCCCCCGCCGACCGCGACCACCTCACGAACCAAGTCCTCTTCTTCTTCGACAAC
TACGGCCACCTCCTCAACGTAACCACCACCGAAGTCGACACCCTCACCGACATGGTCATCTCCACC
GCCATCAACTACGCCACCCAAATCGGCGCCACCTTCATCATGCTCGCCATCATGCTTCTCATGACG
CCCCGCCGCCGTTTCAAGCGTCTACCCACCATCATCAGCGTCTTGGCCCTTTGCATGAACCTGATC
CGCGTCGTCCTGCTTGCGCTCTTCTGCCCGTCGCACTGGACCGATTTCTACGTCTTGTACTCGGGC

GACTGGCATTCCGTGCCCCGCAGCGACATGCAAATCAGCGTGGCAGCCACGGTGCTCAGCATCCCC
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GTCACGGCCCTGCTGCTGTCGGCGCTCATGGTGCAAGCGTGGAGTATGATGCAGCTGTGGACACCG

CTATGGCGGGCCCTGGTCGTGTTGGTCTCTGGTCTGCTTTCGTTCGCGACCGTGGCGCTTTCGTTT

GCCAATTGCATTTTTCAAGCCAAGAATATCCTGTATGCGGACCCGTTCCCGCCGTATTGGGTGCGC

AAGCTGTACCTGGCGATGACGACGGGGTCGATTTCGTGGTTTACCTTCTTGTTCATGATTCGCTTG

GTCATGCATATGTGGACTAACAGGAGTATCTTGCCGAGTATGAAGGGGTTGAAAGCCATGGATGTG

TTGATTATTACTAACTCCATCTTGATGCTGATTCCGGTCTTGTTTGCCGGGCTGGAGTTCCTGGAC

TCGGCCAGTGGGTTTGAGAGCGGTTCGCTTACGCAGACGAGCGTCGTCATTGTCTTGCCGCTTGGC

ACGCTGGTTGCGCAACGGATTGCTACGAGGGGATACATGCCTGACTCTTTGGAGGCTTCTGGACCT

AACGGAAGTTTGCCGCTGAGCAATTTGAGTCTTACCGGTGGCGGTGGTGGTGGTGGAGGTGGTGGT

CACCAAGATAAAGGAAATGGAGGAGGAGGAGGAGGTAGACAAAATGGCACCATCCCTCCCACCACC

ACCAATAACAACAACAACATAGCAACCACCTTTTCTTCCTCCATCGCGTGCAGCGGCATCAGCTGC

CTGCCCAAGGCAAAGCGCATGACGGCCAGCTCGGCATCTTCCAGTCAACGACCCCTTTTGACAACG

ACCAACTCGACCATAGCCAGCAATGACTCGTCGGGTTTCCCGAGTCCAAGCGTCCACAATGCCACG

CAATACCAATATGCGATGAACATGAACATGAACATGCCCCACTACCACCCACCTGTTCCTTATCCT

GGGTACAACAGCCGTAACACGGGCGTTACCTCTCACATTGCCAGCGACGGCGGACACCACCAGGGT

ATGAACCGACATCCGAGCGTCGACCACTTTGATCGCGAGCTGGCGAGGATAGATGATGAAGATGAT

GTGGACAACCAAGATGTGTACCCCTTTGCGTCATTCGAGAAGGCGGTCATGGATGGCGATGATAAT

GATGATGATGTAGAGAGGGGGAGGGGGAGAGCCCTACCTCCGCCGCCGCTTGGGGGAGTGAGAGTG

GAGAGAAGGATTGAGACTAGGAGTGAGGAGAGGATGCCGTCGCCTAATCCGTTGGGAGTCACAAAG

CCGAGGTCTTTTGAGTAG

CDS annotation:

(1..1734)

Protein:
MASSVDIYSGITQSLNSTHATLTLP IPPADRDHLTNQVLFFFDNYGHLLNVTTTEVDTLTDMVIST
AINYATQIGATFIMLAIMLLMTPRRRFKRLPT 1 1 SVLALCMNL IRVVLLALFCPSHWTDFYVLYSG
DWHSVPRSDMQI SVAATVLSIPVTALLLSALMVQAWSMMQLWTPLWRALVVLVSGLLSFATVALSF
ANCIFQAKNILYADPFPPYWVRKLYLAMTTGS I SWFTFLFMIRLVMHMWTNRS I LPSMKGLKAMDV

LITTNSILMLIPVLFAGLEFLDSASGFESGSLTQTSVVIVLPLGTLVAQRIATRGYMPDSLEASGP
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NGSLPLSNLSLTGGGGGGGGGGHQDKGNGGGGGGRQNGT IPPTTTNNNNNIATTFSSSIACSGISC
LPKAKRMTASSASSSQRPLLTTTNST IASNDSSGFPSPSVHNATQYQYAMNMNMNMPHYHPPVPYP
GYNSRNTGVTSHIASDGGHHQGMNRHPSVDHFDRELAR IDDEDDVDNQDVYPFASFEKAVMDGDDN

DDDVERGRGRALPPPPLGGVRVERRIETRSEERMPSPNPLGVTKPRSFE™*

N. tetrasperma, mfa-1, a-factor pheromone

Gene sequence:

ATGCCTTCCACCGCTGCTTCCACCAAGGTCCCCCAGACCACCATGAACTTCAACGGCTACTGCGTT

GTTATGTAA

CDS annotation:

(1..75)
Protein:

MPSTAASTKVPQTTMNFNGYCVVM*

N. terricola, mfa-1, a-factor pheromone

Gene sequence:

ATGCCTTCCACCGCTGCTTCCACCAAGGTCCCCCAGACCACCATGAACTTCAACGGCTACTGCGTT

GTTATGTAA

CDS annotation:

(1..75)
Protein:

MPSTAASTKVPQTTMNFNGYCVVM*

N. terricola, ccg-4, a-factor pheromone

Gene sequence:
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ATGAAGTTCACCCTCCCTCTTGTCATCTTCGCCGCCGTGGCCTCCGCCACCCCGGTCGCCCAGCCT

AACGCTGAGGCCGAAGCCCAGTGGTGCCAGATCCACGGCCAGTCCTGCTGGAAGGTCAAGCGTGTT

GCCGATGCCTTCGCCAACGCCATCCAGGGTATGGGTGGTCTCCCGCCCCGCGACGAGTCCGGCCAC

CAGCCCGCCCAGGTCGCCAAGCGCCAGGTCGACGAGCTCGCCGGCATCATCGCCCTCACCCAGGAG

GACGTCAACGCCTACTACGACTCCCTCGGCCTGCACGAGAAGTTCGCTCCCTCCACCGAGGAGGAG

AAGAAGACCGAGAAGGTCGCCAAGCGCGAGGCCGAGGCCGAGGCGCAATGGTGCCGCATCCACGGC

CAGTCGTGCTGGAAGAAGCGTGAGGCCGAAGCTCAGTGGTGCCGCATCCACGGCCAGTCCTGCTGG

AAGCGTGACGCTCTCCCCGAGGCCGAGCCCCAGTGGTGCCGCATCCACGGTCAATCTTGCTGGAAG

AAGCGCGATGCTGCTCCCGAGGCTGCTCCCGAGGCCGAGGCCAACCCGCAATGGTGCCGCATCCAC

GGCCAGTCCTGCTGGAAGGCCAAGCGCGCCGCCGAGGCCGTCATGACCGCCATCCAGTCCGCCGAG

GCCGAATCTGCTCTTCTCCTCCGTGACACCACCTTTAGCCCCGTCGACCGCGTCGGCAAGCGCGAT

GCCCAGTGGTGCAATGTCAAGTTCCCCGGCGGTGTTAAGGGCAACTGCTGGAAGCGTGATGCCTCC

CCCGAGGCGGCTTGCAACGCTCCCGATGGTGCTTGCACCAAGGCCACCCGTGACTTGCACGCCATG

TACAACGTCGCTCGTGCCATCGTCACTGCTCACTCCGATGAGAACTAG

CDS annotation:

(1..906)

Protein:
MKFTLPLV I FAAVASATPVAQPNAEAEAQWCQ IHGQSCWKVKRVADAFANA I QGMGGLPPRDESGH
QPAQVAKRQVDELAG I IALTQEDVNAYYDSLGLHEKFAPSTEEEKKTEKVAKREAEAEAQWCR IHG
QSCWKKREAEAQWCR I HGQSCWKRDALPEAEPQWCR I HGQSCWKKRDAAPEAAPEAEANPQWCR IH
GQSCWKAKRAAEAVMTAIQSAEAESALLLRDTTFSPVDRVGKRDAQWCNVKFPGGVKGNCWKRDAS

PEAACNAPDGACTKATRDLHAMYNVARAIVTAHSDEN™*

N. terricola, prel, a-factor pheromone receptor

Gene sequence:

ATGAACAACACAGATTCCTGGGCAAGTGTCGCCAACAGTACCACCTCCTACACCACCACACCCGAA

GAACGACTTGGCCCTCCCGCTCCTTACACCGATATTGGTCTCCAAGTCAACCTCTTCTTCAGAGTC
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TTTCTAGGAATCCTCGGAATTCTTATTCCTCTCGTTCCTGCGAAGCTATTATGGATCAACGGCGAA
TTTGGGGCCACGGTACATTGCATGTCAACAGTCACACTCAACTTCTTTTACGTCGTCAACTCGCTC
ATATGGCGAGACAACAATGTCAAGAAGTGGTATGCTGGCTATGGGTGGTGCGATTTCCATACTTAC
GTCTTCTTCGCGGTTGAAACCATCTTTCACACCACTCTCTTCGACATCATGCTCGGTCTTGCCAAC
AAGATCGGTAACCCGCGAGTCACCAGCCTCAGTCCCAAGGAAAAGAAACGCAAAGACCGAATCTCG
GCCCTGATCATCTTCGGCAATCCGGTCCTACAGGTCTTGCTCACTTACTTTGTCATTACTCAACGG
TACGACATCTCAACCCTTGCCGGTTGCAATGCCATCTTCGACCCCAATGGCGTCTTCTTCGTTTTC
TTCATTCTCCCATCGCCAGTCTTCACGCTTGGTGCGGCAGGCTTGGCAGGTAAGATACAAAGCCAA
GTACATGGTATGTTTCGTAATCGCTTACAATATACGCAGGAGTTTGTTTTTACAAGTACCGACAGC
TGGAGAAACTCACTCGCGAAGTCATACCAAGTGATGATAGTATACGAACCGCGAGACAAAAACGCC
TGAGGAGAAAGCTCTACTTTCTCACTCTCTCTATTCTCGTGTTAGTTGTGCCGATTGTTTGCGTCT
TCTTCGTCTTCAACCTCATTCTGGGTTGGCCGTGGTCGCTGCCGTTCGACCTCCATCGCATTCACG
CCAACATCAACTTTGTCTCGTTCACAACGACGGAAAGAATGCAAGTTACCGCGGTCCTTACCAATT
ACGTTCCAGTGGTGAGCTCGGCGGCCATTTTCATCACCTTCGGCACAACAGTTGAGGCATATAACC
AGTACCGTTTGGTTCTCGTTTTCCTCGGCTTTGGAAAGATTTGGCCCAAGCTGTATCAAGAATATG
ACCCCGATGACTCTGAGCCACCATCTGAGCTTAGCACGCAAACAAGTTCGAAATCGTGGTGGTCAT
CCATGACGAAGAACAGCAAAAGGGGTACAGTCACAAGGTATGAGACTCGCAAGCTTCCCAACATAA
CCATCACATTGGACTATCTGGATGCTAACGCACAATTGAATGAACAGCCAGAGCGGAAACGATTTC
TCTATCCTCCCTATTACTGAGAACATACCTCTCACGAACCGATCAACACCTGCACAGACAACGGGT
GAATGCTCCCATACCGTCCCATGTTCTCCATACGATGAGCTCAGAAAAGAATTCCCGGACCTGTAC
CCTACCCAGTCCTCACCCACAGCAAAAGCCAACCATAACGCCTGGCCCGATCTGTCAGACGACCCT
CCTGCTCCAGCACGCAGCCCATGGTATCTCCGACCGGATGCTTTCCATGTCCCGATCAAACTGCCG
ATGCCACTGTCACCCATTTACATACCATCCCTGCACGCGGATCAAGAAAAGAAGACGGAGGGAAAG
CAGAAACGAGCCAGTGTCAACAGGCTCTCTGCAGGCTACACCGCGCTCAGTGGTTCCTCCACAACA
ATCCTGCCGTCCTCGCAGTCACCCACCTGCCCTCTTCCCCCGCTTCCAACCCCCACATCCTCCTCA
AGATATTCACCACAGGAGGAGCGCCACCGGCCAACAAGAAAGAAACAAAAACAGAAAGAACCAGAG
ACGCAAAACAGCACAAGCAATGGGACACATAAGAAGAACTCATTGACGCCAGCAGCACCATGGAGT

CCCTTCGCTTCTACCCACACCCACACCACACTAGGAGTTGACACTCGCGTATGGTCGTCCCAGAAG
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GATAACAACGGAAAAGACCATGCTGCTGCTCACCCACAAGACTCGCCAGTCTCCCATTTTTCTCGC

TTAACCTCAGGACCTCAGCTTTCACCGCCGCCATCGTACAGCGTCGCTGTCGGTGAATCCTCCTTT

GCTTCCGCTTCCGATCGATCGACGGGACTCGGAATCAGTTCGCCCGAACAACAACAGATCGGGACG

GCGTTGGGACACCCGCATCCGCTAAGGGCCCTCGGGGTGGTGAGGGTTGAGACGCATATAGCGAGC

GAGATTGAGGTTATTGGTGGTTCTGGACGTGATGATGGTAATGATGGTGATGGTGATCAACGGGGT

GGAAGGGAGTGA

CDS annotation:

jJoin(1..643,700..1225,1302. .2322)

Protein:
MNNTDSWASVANSTTSYTTTPEERLGPPAPYTDIGLQVNLFFRVFLGILGILIPLVPAKLLWINGE
FGATVHCMSTVTLNFFYVVNSL IWRDNNVKKWYAGYGWCDFHTYVFFAVET IFHTTLFD IMLGLAN
KIGNPRVTSLSPKEKKRKDR ISAL I IFGNPVLQVLLTYFVITQRYDISTLAGCNAIFDPNGVFFVF
FILPSPVFTLGAAGLAGVCFYKYRQLEKLTREVIPSDDS IRTARQKRLRRKLYFLTLSILVLVVPI
VCVFFVFENLILGWPWSLPFDLHRIHANINFVSFTTTERMQVTAVLTNYVPVVSSAAIFITFGTTVE
AYNQYRLVLVFLGFGKIWPKLYQEYDPDDSEPPSELSTQTSSKSWWSSMTKNSKRGTVTSQSGNDF
SILPITENIPLTNRSTPAQTTGECSHTVPCSPYDELRKEFPDLYPTQSSPTAKANHNAWPDLSDDP
PAPARSPWYLRPDAFHVP IKLPMPLSP 1Y 1PSLHADQEKKTEGKQKRASVNRLSAGYTALSGSSTT
ILPSSQSPTCPLPPLPTPTSSSRYSPQEERHRPTRKKQKQKEPETQNSTSNGTHKKNSLTPAAPWS
PFASTHTHTTLGVDTRVWSSQKDNNGKDHAAAHPQDSPVSHFSRLTSGPQLSPPPSYSVAVGESSF
ASASDRSTGLGISSPEQQQIGTALGHPHPLRALGVVRVETHIASEIEVIGGSGRDDGNDGDGDQRG

GRE*

N. pannonica, mfa-1, a-factor pheromone

Gene sequence:

ATGCCTTCCACCGCTGCTTCCACCAAGGTCCCCCAGACCACCATGAACTTCAACGGCTACTGCGTT

GTTATGTAA

CDS annotation:

26



(1..75)
Protein:

MPSTAASTKVPQTTMNFNGYCVVM*

N. pannonica, ccg-4, a-factor pheromone

Gene sequence:

ATGAAGTTCACCCTCCCTCTTGTCATCTTCGCCGCCGTGGCCTCCGCCACTCCGGTCGCCCAGCCC

GCCGCCGAGGCCAACGCTCAGTGGTGCCAGCTCCACGGCCAGTCCTGCTGGAAGGTCAAGCGTGTC

GCCGAGGCCTTCGCCAACGCCATCCAGGGCATGGGTGGTCTCCCGCCCCGCGACGAGTCCGGCCAC

CAGCCCGCCCAGGTCGCCAAGCGCCAGGTCGACGAGCTCGCCGGCATCATCGCCCTCAGCCAGGAG

GACGTCAACGCCTACTACGACTCCCTCGGCCTCCACGAGAAGTTCGCCCCCTCCACCGAGGAGGAG

AAGAAGACCGAGAAGGTCGCCAAGCGCGAGGCCGAGGCCGAGGCGCAATGGTGCCGCATCCACGGC

CAGTCGTGCTGGAAGAAGCGTGAGGCGGAGGCTCAATGGTGCCGTATCCACGGCCAXXXXGCCGAG

CCCCAATGGTGCCGCATCCACGGTCAATCTTGCTGGAAGAAGCGTGACGCCGCTCCCGAGGCTGCT

CCCGAGGCTGAGGCCAACCCGCAATGGTGCCGCATCCACGGCCAGTCCTGCTGGAAGGCCAAGCGC

GCCGCCGAGGCCATCATGACCGCCATCCAGTCCGCCGAAGCCGAATCTGCTCTTCTCCTCCGTGAC

ACCACCTTCAGCCCCGTCGACCGCGTCGGCAAGCGCGATCCCCAGTGGTGCCGCATCCACGGCCAG

TCCTGCTGGAAGCGTGATGCCTCCCCCGAGACGGCTTGCAACGCCCCCGATGGTGCTTGCACCAAG

GCCACTCGTGACTTGCACGCCATGTACAACGTTGCTCGTGCCATCGTCACCGCTCACTCCGATGAG

AACTAG

CDS annotation:

(1..864)

Protein:
MKFTLPLV I FAAVASATPVAQPAAEANAQWCQLHGQSCWKVKRVAEAFANA I QGMGGLPPRDESGH
QPAQVAKRQVDELAG I IALSQEDVNAYYDSLGLHEKFAPSTEEEKKTEKVAKREAEAEAQWCR IHG
QSCWKKREAEAQWCR I HGxxxxxXxXAEPQWCR IHGQSCWKKRDAAPEAAPEAEANPQWCR IHGQSC

WKAKRAAEAIMTAIQSAEAESALLLRDTTFSPVDRVGKRDPQWCR IHGQSCWKRDASPETACNAPD
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GACTKATRDLHAMYNVARAIVTAHSDEN>

Note: This protein was encoded by a gene that was found on the ends of two scaffolds and
thus could not be fully assembled. This is why the xxx is found in the middle of the gene and

predicted protein.

N. africana, mfa-1, a-factor pheromone

Gene sequence:

ATGCCTTCCACCGCTGCTTCCACCAAGGTCCCTCAGACCACCATGAACTTCAACGGCTACTGCGTT

GTGATGTAA

CDS annotation:

(1..75)
Protein:

MPSTAASTKVPQTTMNFNGYCVVM*

N. africana, ccg-4, a-factor pheromone

Gene sequence:

ATGAAGTTTACCCTTCCTCTTGTCATCTTCGCCGCTGTGGCCTCCGCCACCCCGGTCGCCCAGCCC
AACGCCGAGGCCGAAGCCCAGTGGTGCCGCATCCACGGCCAGTCCTGCTGGAAAGTCAAGCGTGTT
GCCGATGCCTTCGCCAACGCCATCCAGGGTATGGGTGGTCTCCCGCCCCGCGACGAGTCCGGCCAC
CAGCCCGCCCAGGTCGCCAAGCGCCAGGTCGACGAGCTCGCCGGCATCATCGCCCTCACCCAGGAG
GACGTCAACGCCTACTACGACTCCCTCGGCCTGCACGAGAAGTTCGCCCCCTCCACCGAGGAGGAG
AAGAAGACCGAGAAGGTCGCCAAGCGCGAGGCCGAGGCCGAGGCGCAATGGTGCCGCATCCACGGC

CAGTCGTGCTGGAAGAAGCGTGAGGCCGAAGCTCAGTGGTGCCGCATCCACGGCCAGTCTTGCTGG
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AAGAAGCGTGATGCTGCTCCCGAGGCTGCTCCTGAGGCCAACTCGCAATGGTGCCGCATTCGCGGT

CAGTCCTGCTGGAAGCGTGATGCCTCCCCCGAGGCGGCTTGCAACGCTCCCGATGGTGCTTGCACC

AAGGCCACCCGTGACTTGCACGCCATGTACAACGTGGCTCGTGCCATTGCCACTGCTCACTCCGAT

GAGAACTAG

CDS annotation:

(1..669)
Protein:

MKFTLPLV IFAAVASATPVAQPNAEAEAQWCR IHGQSCWKVKRVADAFANA1QGMGGLPPRDESGH
QPAQVAKRQVDELAGI IALTQEDVNAYYDSLGLHEKFAPSTEEEKKTEKVAKREAEAEAQWCRIHG
QSCWKKREAEAQWCR IHGQSCWKKRDAAPEAAPEANSQWCR IRGQSCWKRDASPEAACNAPDGACT

KATRDLHAMYNVARAIATAHSDEN™*

H. bhutanensis, MAT1-2-1, MAT1-2-1 protein

Gene sequence:

ATGGAAAACTTCCTCATTGATCCCACCTTGATGGGCCCAGCTCATCTTGAGACTTCGGCTTTGGAA

ACTGCAGGTCTTGATCCATTGGTATACTTCACAGTCCAACAACAACAGATTCTCCAATCTGCATGG

GCAGCAGCAACAGTCCAAATATCACCATTTTCCAAAGTCGCAGCATTACATGCGAACATGGTACTA

GCCCTCAGCGAGGACTCCCAAAAGTCATTGCTGGCTGATTTCACGTACGAATATTTACTTCAAACC

AATTTTTAGTATACTGACATCATTTCTCCAGGAACGTGATAGGCGCCCCGGCCTTATTGGTTAGAG

ATTCTTCCGATCTCGATCGCTTTTTTATCGGATCCTTACAAGAATTTTCGTCCATCAACCAGTCGC

TCATCATGATGCCAGGATATGATCATTTCCTTTTGGTTTCGACTGGAGATGCTTCCATCCAAAGTG
GTCTCCCCTCTCCAATAAGCGTTCAAGGTCACGAATCCGACGACAGTAATAAAGATGACGTCAAAC
AAAAACTACCTCGCCCGCCTAATGCGTACATATTGTACCGTAAAGAGCGCCACCATTCCGTCAAAG
ACGAGTTTCCGGGGATCTGTAACAACGAAATTTGTGAGTCCTAATTATCATACAACCCTCACTGAT
ATAAGGCTTACTAACATAGCTATTAAGCGCGAATTCTTGGCCGCCGATGGAAGGAAGAAAGCGAGA
CAGTTCGGGCGTTCTACAAAGAGCAATCTGAAAACTACAAACAAAACTTCATGAACACCCACCCAG

ACTATCAATACAGACCGCGCAAGGCAGGAGAAAAGAAGAAGAGGAACAGGCGTGTTCAACCCAAAG
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ACTCCGAGAACACTGGGTTACAATCACCCGTTTCTGCTAGGGGAACCCCAAAGGTGTTGTTCGCTG

AGAGCCCTATTTAA

CDS annotation:

join(l..242,296..627,688..938)

Protein:
MENFLIDPTLMGPAHLETSALETAGLDPLVYFTVQQQQ I LQSAWAAATVQISPFSKVAALHANMVL
ALSEDSQKSLLADFTNVIGAPALLVRDSSDLDRFFIGSLQEFSSINQSL IMMPGYDHFLLVSTGDA
S1QSGLPSPI1SVQGHESDDSNKDDVKQKLPRPPNAY ILYRKERHHSVKDEFPG ICNNEISRILGRR
WKEESETVRAFYKEQSENYKQNFMNTHPDYQYRPRKAGEKKKRNRRVQPKDSENTGLQSPVSARGT

PKVLFAESPI*

H. bhutanensis, MAT1-2-7, MAT1-2-7 protein

Gene sequence:

ATGGACATTGACGCCGTGCGACACCTCCAGCACCTTTGGGTAACCTGTCGCGAAAAACCAAAATGG
CAGATGCTGGCGTCTCTCATTCTTATCATTCACACCATCCAGACTCAGGAAGGAGTACCCCTCATC
CATCCTTGCGCATTGATACCATCAGCCGCCTCTTTGCTCGAAGTTATCCCCCCAAATCGATATCTC
CAGAACTGCTTCCAACAGCCACCTTCCTTCACAATGGACCTCCCTCTTCTCTTCAAGAGACTAGCT
TTTGAGAAAGGCTTCATGGGGATTTCCGGCCGATACATGTACCGATACTATGTCTCTGTCTACATG
AACGCCATGCTTGATCTCCCAGAAGATGCAGTTTCATTGCATGGAGTCAGTGCCTTTGCACATCAA
ATTTCACGCCTCACATCCCGAAGCTCTCGCGCATACTTCATCGAACTGGGCAACGGAGTTCTCTGG

GCATAA

CDS annotation:

(1..468)

Protein:
MD IDAVRHLQHLWVTCREKPKWQMLASLILIIHTIQTQEGVPLIHPCAL IPSAASLLEVIPPNRYL
QONCFQQPPSFTMDLPLLFKRLAFEKGFMGISGRYMYRYYVSVYMNAMLDLPEDAVSLHGVSAFAHQ

I SRLTSRSSRAYFIELGNGVLWA™*
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H. bhutanensis, a-factor pheromone

Gene sequence:

ATGGCCGCTATCAAGAACATCACCTCCTCCAAGAACGCCGCCCGCGGCGTCGACCAGTCCAACCCG
TGCAACGTCATGCGTGGTGTTGACCAGTCCAACCCGTGCGCTGTCATGCGCGGTGTTGATCAGTCC

AACCCCTGCACCGTCATGTAA

CDS annotation:

(1..153)
Protein:

MAATKN I TSSKNAARGVDQSNPCNVMRGVDQSNPCAVMRGVDQSNPCTVM*

H. bhutanensis, a-factor pheromone

Gene sequence:

ATGAAGTTCTCTACCATCCTGGCTGTTGCCTCTGGTCTCGCTGCCGTCGAGGCCGCTGCCATCACC
CCCGTCGAGGCCCGCGATACCGCCCCTACTGTTGAAGCTCGCGGCAAGTTCTTGAAGAACTCCAAC
GGCGGTCTCCCCGGTGAACTCCTCCGCCGCTTCTTGGACGACTCCAACGGTGGTCTTCCCGGTGAG
CTTCTTCGCCGCGAGGAGCCTACTCTTGAGGCTCGCGGCAAGTTCCTGAAGAACTCCAACGGTGGT
CTCCCCGGTGAGCTTCTCCGTCGTGAGGAGTCCATCGAGGCCCGTGATGAGGCTACTCTTGAGGCT
CGTGGCAAGTTCCTGAAGAACTCCAACGGTGGTCTTCCTGGTGAGCTTCTCCGCCGCAAGTTTCTC
CAGAACTCCAACGGTGGTCTTCCCGGTGAGCTCCTCCGCCGTGAGGAGGCTACCCTTGAGGCCCGC
GGTAAGTTCTTGAAGAACTCCAACGGTGGTCTTCCCGGTGAGCTTCTCCGCCGTGAGGAGCCTACC
CTTGAGGCTCGTGGCAAGTTCCTGAAGAACTCCAACGGTGGCCTTCCTGGTGAGCTTCTCCGCCGC
TTCTTGGACGACTCTAACGGTGGCCTTCCCGGTGAGCTTCTTCGCCGTGAGGAGCCTACCCTTGAG
GCTCGTGGCAAGTTCCTGAAGAACTCCAACGGTGGTCTTCCCGGCGAGCTTCTCCGTCGCGAGGAG
TCCATCGAGGCTCGCGATGAGGCTACCCTTGAGGCTCGCGGCAAGTTCCTGAAGAACTCCAACGGT
GGTCTTCCTGGTGAGCTTCTCCGCCGCGAGGAGCCTACTCTTGAGGCCCGCGGTAAGTTCTTGAAG

AACTCCAACGGCGGTCTCCCCGGTGAGCTTCTGTAA

CDS annotation:
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(1..894)

Protein:
MKFST I LAVASGLAAVEAAA I TPVEARDTAPTVEARGKFLKNSNGGLPGELLRRFLDDSNGGLPGE
LLRREEPTLEARGKFLKNSNGGLPGELLRREES I EARDEATLEARGKFLKNSNGGLPGELLRRKFL
QNSNGGLPGELLRREEATLEARGKFLKNSNGGLPGELLRREEPTLEARGKFLKNSNGGLPGELLRR
FLDDSNGGLPGELLRREEPTLEARGKFLKNSNGGLPGELLRREES | EARDEATLEARGKFLKNSNG

GLPGELLRREEPTLEARGKFLKNSNGGLPGELL*

H. bhutanensis, prel, a-factor pheromone receptor

Gene sequence:

ATGAGTAATTTCTCAAACAGCAATCCGGCCCTCCGCATAGTCGATGGCATGTCTGTTATCGACTTC
TCATACCTCATGACGAGCCCATCAAACCCCAACCAAATAATTCCCAACAGCGATGGCGTCGAAGCT
TACCCCGGCCATGTATATACTGATCGAATCCTTCGACTCACACTCGGCCCTCTTGCCATTCTCCTT
TACTTTATGCCACTTCGTATCCTCTACAGACACAATGAGTTCTGCGCCTTCATCATGGTGTTTTGC
TGGTTGATAAACACCGTGTTTTTCACTCTTAGCGCTATACTGTGGCCGTCGCATGATACCAGTAAT
TGGTGGTCTGGAAAAGGGTATTGTGATGTTCATTTAACATTCTACGCGGCTGTTCCTACCATGGCC
ATGTCTGCTCTCTACATCATGTTAGCTACCCTTTCTCGCTCCATAACACTCGCCAGTGAGGGTCCG
TTATTACGGGCTGAAGCTCGCCGTGTAAAGCTCAAACAAGGCCTCTTCATTTTCACACCCGCTATC
ATCGTTGGCCTCTTATCAAATCTCGCTGCCTCCAACCGGTTCGTTTTATATCCTATAGCCGGCTGC
GTACGCCTCTGGGATACGTCATGGCCTACCCTTGCCGTCAACATCATTCAAGAGATATTCTGCCTC
ATGGCTGGGTTTACAGCTGGTAAGTAACAAAGATTCCGCACGTCAACTGCTACAAATCTTACTGAC
ACTACTTTACTAGTCAAACTTTTGTGGACTTATTACAGGTCTCAACGGAGAAACAAATCTGCCACC
GCCCTGATGAACAATCCGCTAGCCCGCCAATCCAGTAACCGTGCCCGTCGTCGTCTAGTCATGCTC
GCAGTAACCATTCTAGTACCCTACGTCCCCATATCGACATACATTATCATCACAAACATCAAGGTT

CTTATACCCTTGAATGCGTATTCCTTCGCCGGGCTCCATAAGAACATAGATTTAGGCTTTGGTGAG
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ATTTCATGGCAGGCAATATATTTCATGACAGGCGAATGGGTAAATAACCGTGCTGTATTGAACACA
TGGATTCCAATAGCTGCAGTTATCCCATGTTTCGGGTTCTACGGGCTCTCAACCGAAGCTATAAAC
TCCTATCGGAGAGGTCTCCTCAACCTCGGTCTTGGCCCCCGGTATCCAATTCTCTACACGGAATAC
ACACCCGGTCGTCGCACATCATCAACGCCCTCATGGCTCGCCTCATTCGTTTCTTCGCGGCCTGGA
GAGATCTCCAAGAATAAACCATCTGAATTAAGTTCGGGGAGCGCATGCGCATCATTACAAGGACTT
GAAAGCCCAGCAGTTGCCCACATTAAAACAGAAAGTGGTAGACCAATGGTATGGGACGGTCTTTCT
CGAGCAACAGGTGGAGAGGCTGGTGCTGTAACCACTGATTGTTATGGCGAGGGGAGTCTACAGAGA
GTAGGCACCGGTGACGGGAACGTGACGGTGATGACGGAGATTGACCTGAGAAGTACCCGAGGCGAG

CGGGCTCAAGAAGAAGTATAG

CDS annotation:

join(l..679,740..1539)
Protein:

MSNFSNSNPALR 1VDGMSVIDFSYLMTSPSNPNQ I IPNSDGVEAYPGHVYTDRILRLTLGPLAILL
YFMPLRILYRHNEFCAFIMVFCWL INTVFFTLSAILWPSHDTSNWWSGKGYCDVHLTFYAAVPTMA
MSALY IMLATLSRS ITLASEGPLLRAEARRVKLKQGLFIFTPAI IVGLLSNLAASNRFVLYPIAGC
VRLWDTSWPTLAVNI I1QE I FCLMAGFTAVKLLWTYYRSQRRNKSATALMNNPLARQSSNRARRRLYV
MLAVTILVPYVPISTYTHITNIKVLIPLNAYSFAGLHKN IDLGFGE 1 SWQATYFMTGEWVNNRAVL
NTWIPIAAVIPCFGFYGLSTEAINSYRRGLLNLGLGPRYPILYTEYTPGRRTSSTPSWLASFVSSR
PGE I SKNKPSELSSGSACASLQGLESPAVAHIKTESGRPMVWDGLSRATGGEAGAVTTDCYGEGSL

QRVGTGDGNVTVMTEIDLRSTRGERAQEEV™>

H. bhutanensis, pre2, a-factor pheromone receptor

Gene sequence:

ATGACCGATTCACTTTTATTTCTTCATACAATATCCACTTTTCAGAGCCACTTGATGGCTCGTGAT
GATAGTAACCAGACCATCGACTTCGACCCGAAAAGTGTACCGTTCAACATCACCACTCCAAGTGGT

GGAGTCGTGACAGTAACTATGCATGTCGTCGAATACTACTCTCGGTATCTGGTTAACTACTCTATA

TCACGCGGGCTACAAACTGGAATGTTAGCCATGACATTAATGGCTTTGATATTTTTCAGCCCCAAG
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GACCGCATCCTCAAAAAGAACATCGTCATTCAAATCATCACTTTATGCGTTGCCATCATCAAAAGC

GTCCTCCTACTCAGATGGGCTACATCGGGGTGGGGATCGATGTACAGCATCATCACCGGAGATTAC

TCCAACCTGAAGGCTTCAGACTCCAACAACCAAATCGTTCTATCAGTCGCTAGCATTCTACTCATT

CTTTTTGTTGAACTGATGCTGCTGCTACACAGCTGGACTATCTTTCGCATGTGGAGGCCGACCATA

AAGTACATTTGTTTGGTTTTATCAGTGTTCTTAGGAACTTCCACAGTCGCTATGCGAACAGTATAT
CAGGCAATAGGACTGAAATCTGTGTTAGATGTGGCGGCTGACAGGGAATCATCAGAGTCTACCGAC
TTGTTACTCGTAACTGTATTGTTTTTCTCAAACTTGGCTCTCGCTATTTCAACCGTTTGGTTTACA
GCGATCTTCAATGTCAAATTAATTAGTCATATGTGGAAGACTAAACGGCTGCTACCCAGTCGTAAA
GGCATGACGCCGATGGAGATTTTAACTGCAACTAATGGTTTTCTCATGATTGCACCATGTAAGTGT
AATTGAATTTGTCTTGTGTCATTATAGATACTAATCTTCCTTTCTTCAGTGATCTTTGTTTGTCTG
TCCAGCTCGAAGCTCTCACACACAGTAGACTTTGCTACATGGACCACCACTGCCATTCCTATGATT
CTGCCATTTGGGTCCCTCATTGCTCAAAGACTTATCAGCGGCCAAAAAGTCTCTTCACTTGTTCAC
ATCTCAGCCGTGTCAAGCAACAGCAGCAATACCCCAACACTTCCATTGTTTAACGGAGGACAAGAC
CTTACCATGACTGCAGCAACTAACAAGACAATGGTCGAGACCGGGGCGACTGGCGAGTTTCCAGAT
GATCGCGATGATTGTGTCAATATTCACAGAGATGTTGACCAAAGAAGTGAGCGTCGTGTAGCTCAA

AATTGA

CDS annotation:

join(l..850,908..1260)
Protein:

MTDSLLFLHT ISTFQSHLMARDDSNQT IDFDPKSVPFN I TTPSGGVVTVTMHVVEYYSRYLVNYSI
SRGLQTGMLAMTLMAL IFFSPKDRILKKNIVIQI ITLCVAI IKSVLLLRWATSGWGSMYSIITGDY
SNLKASDSNNQIVLSVASILLILFVELMLLLHSWT IFRMWRPT IKY 1 CLVLSVFLGTSTVAMRTVY
QAIGLKSVLDVAADRESSESTDLLLVTVLFFSNLALAISTVWFTAIFNVKL ISHMWKTKRLLPSRK
GMTPMEILTATNGFLMIAPL IFVCLSSSKLSHTVDFATWTTTAIPMILPFGSL IAQRLISGQKVSS
LVHISAVSSNSSNTPTLPLFNGGQDLTMTAATNKTMVETGATGEFPDDRDDCVNIHRDVDQRSERR

VAQN*
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H. omanensis, a-factor pheromone

Gene sequence:

ATGGCCGCTATCAAGAACACCACCACCTCCAAGAACGCCGCCCGCGGCGTTGACCAGTCCAACCCC
TGCGCCGTCATGCGCGGCGTTGACCAGTCCAACCCCTGCGCTGTCATGCGCGGCGTCGACCAGTCC

AACCCCTGCACTGTCATGCGCGGTGTTGACCAGTCCAACCCGTGCACCCTCATGTAA

CDS annotation:

(1..189)
Protein:

MAATKNTTTSKNAARGVDQSNPCAVMRGVDQSNPCAVMRGVDQSNPCTVMRGVDQSNPCTLM™*

H. omanensis, a-factor pheromone

Gene sequence:

ATGAAGTTCTCTACCATCCTGGCTGTCGCCTCTGGTCTTGCCGCCGTCGAGGCCGCCGCCATCGCC
CCCGTTGAGGCCCGCGATGCCACCCCCGCTGTTGAGGGTCGTCACTTCCTGGACGACTCCAACGGT
GGTCTCCCCGGTGAGCTTCTCCGCCGCGAGGAGTCTACCGTCGAGGCTCGCCACTTCTTGGAAAAC
TCTAACGCTGGCCTCCCCGGTGAGCTTCTTCGCCGCTTCTTGGAGGACTCCAACGGTGGTCTTCCT
GGTGAGCTTCTTCGCCGCTTCTTGGAGGACTCTAACGGTGGTCTTCCCGGTGAGCTTCTTCGCCGT
GAGGAGCCTACCGTCGAGGCTCGCCACTTTCTTCGTCGCTTCTTGGAGGACTCCAACGGTGGTCTT
CCTGGTGAGCTTCTCCGTCGCTTCTTGGAGGACTCCAACGGTGGTCTTCCCGGTGAGCTTCTCCGC
CGCGAGGAGCCTGCCGTCGAGGCTCGTCACTTCCTGAAGTACTCCAACGCCGGTCTCCCCGGTGAG
CTTCTCCGCCGTGAGGAGCCTGCCGTTGAGGCTCGCCACTTCCTGAAGTACTCCAACGCTGGTCTC

CCCGGTGAGCTTCTGTAA

CDS annotation:

(1..612)
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Protein:

MKFST I LAVASGLAAVEAAAIAPVEARDATPAVEGRHFLDDSNGGLPGELLRREESTVEARHFLEN
SNAGLPGELLRRFLEDSNGGLPGELLRRFLEDSNGGLPGELLRREEPTVEARHFLRRFLEDSNGGL
PGELLRRFLEDSNGGLPGELLRREEPAVEARHFLKYSNAGLPGELLRREEPAVEARHFLKY SNAGL

PGELL*

H. omanensis, prel, a-factor pheromone receptor

Gene sequence:

ATGAGTGATTTCTCAGGCAGTAATCCGGCTCTTCGCATGGTCGATGGCATGTCTGTCATCGACTTC
ACATACCTCATGACAAGCCCATCAGACCCCAATCAGATAATTCCCAACAGCGATGGCGTTGAAGCT
TACCCCGGCAATGTATATACTGATCGAATCCTTCGACTTACACTCGGCCCTCTTGCCATTCTTCTT
TACTTTATGCCACTTCGTATCCTCTACAGACACAATGAGTTCTGCGCCTTCGTCATGGTGTTTTGC
TGGTTGATAAACACTGTGTTTTTCATTCTTAACGCTATAATGTGGCCGTCACATGATACCAGAAAT
TGGTGGTCTGGAAAAGGGTATTGTGATGTTCATTTAACATTCTATACGGCTGTTCCTACCATGGCC
ATGTCTGCTCTCTACATCATGTTAGCTACCCTTTCTCGCTCCATAACACTCGTCGCCGAGGGTCCG
TTATTACGGGCTGAAGCTCGTCGTGTAAAGCTCAAACAAGGCCTCTTCATTTTCACACCCGGAATC
ATCATTGGTCTCTTATCAAATCTCGCTGCCTCCAATCGGTTCGTTTTATATCCCATAGCCGGCTGC
GTGCGCCTCTGGGATACGTCATGGCCTACCCTTGCCGTCAACATCATTCAAGAGATATTCTGCCTC
ATGGCTGGGTTTACAGCTGGTAAGTGATACAGATCCCGCAAATCAACTGCTATAAATCTTACTGAC
ACTACTTTACTAGTCAAACTTTTATGGACTTATTACAGGTCCCAACGGAGAAACAAATCTGCCACT
GCCCTAATGAACAATCCGCTAGCCCGCCAGTCCAGCAACCGTGCTCGTCGTCGTCTCGTCATGCTC
GCAGTAACCATTCTAGTGCCCTACGTCCCCATATCCACATACGTCATCATCACAAACATCAAGGTC
CTTATACCCATGAATACGTATTCCTTCGCCGAGCTCCATAAAGACAGAGATATAGGCTTTAGTGAG
GTTTCATGGCAGACAATATATTTCATGACAGGCGAATGGGTAAATAACCGTGCTGTATTGAACACA
TGGATCCCAGTAGCTGCAGTTGTCCCATGTTTCGGGTTCTACGGGCTCTCAACCGAAGCTATAAAC
TCCTATCGGAGAGGTCTCCTCAACCTCGGTCTTGGCCGGCGGTATCCAATTCTCTACACGGAATAC

ACACCCGGTCGTCACACATCATCAACACCCTCATGGCTCGCCTCATTCGTTTCTTCGCGGCCTGGA
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GAAATCTCTAAGAATCAACCATCGGAATTAAGTTCAGGGAGCGTATGCGCATCATTACAAGGACTT

GAAAGCCCAGCAGTTGCCCATGTTAGAACGGAAAATAGTAGACCAATGGTATGGGATGGTCTTTCT

CGGGCGACAGGTGGGGAGGCTGGTGCTGTGACCACTGATTGTTATGGTGAGGGCAGTCTACAGAGA

GTAGGCACCGGCGACGGGAACGTGACGGTGATGACGGAGATTGATCTGAGAAGTACCCGAGGCGGG

CGGGCTCAAGAAGAAGTATAG

CDS annotation:

join(l..679,815..1539)

Protein:
MSDFSGSNPALRMVDGMSV I DFTYLMTSPSDPNQ I I PNSDGVEAYPGNVYTDRILRLTLGPLAILL
YFMPLR I LYRHNEFCAFVMVFCWL INTVFF I LNA IMWPSHDTRNWWSGKGYCDVHLTFY TAVPTMA
MSALY IMLATLSRS I TLVAEGPLLRAEARRVKLKQGLF IFTPG 11 IGLLSNLAASNRFVLYPIAGC
VRLWDTSWPTLAVN I 1QE I FCLMAGFTAARQSSNRARRRLVMLAVT ILVPYVP ISTYVIITNIKVL
IPMNTYSFAELHKDRD IGFSEVSWQT I YFMTGEWVNNRAVLNTWIPVAAVVPCFGFYGLSTEAINS
YRRGLLNLGLGRRYPILYTEYTPGRHTSSTPSWLASFVSSRPGE I SKNQPSELSSGSVCASLQGLE
SPAVAHVRTENSRPMVWDGLSRATGGEAGAVTTDCYGEGSLQRVGTGDGNVTVMTE I DLRSTRGGR

AQEEV*

H. omanensis, pre2, a-factor pheromone receptor

Gene sequence:

ATGAGCGATTCACCTTTTTTTCTTCATACGATATCCACTTTTCAGAGCCACTTGATGGCTCGCGAT
GATAGTGACCAGACCATAGGCTTCGACCCGAAAAGTGTACCGTTCAACGTCACCACTTCAAGCGGT
GGAGTCGTGAAAGTAACTATGCATGTCGTCGAATCCTACTCTCGGTATCTGGTCAACTACTCTATA
TCACGCGGGCTACAAACTGGAATGTTAGCCATGACATTAATGGCCTTGATATTTTTCAGCCCCAAG
GACCGCATCCTCAAAAAGAACATCGTCATACAAATCATCACTTTATGCGTTGCCATCGTCAAAAGC
GTCCTCCTACTCAGATGGGCTACATCGGGATGGGGATCGATGTACAGCATCATCACTGGAGATTAC
TCCAACTTGAAGGCTGCAGACTCCAATAACCAAATCGTTCTATCAGTCGCTAGCATTCTACTCATT

GTTTTTGTTGAACTAATGCTGCTACTACACAGTTGGACTATCTTTCGCATGTGGAGACCGATCATC
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AAGTACATTTGTTTGGCTTTATCAGTGTTGTTGGGATCTTCCACAGTCGCTATGCGAACAGTATAT
CAGGCAATAGGACTGAAATCTGTGTTAGATGTGGCGGCTGACAGGGCATCGTCAGAGTCTACCGAC
ATGTTACTTGTAACTGTATTCTTTTTTTCAAACTTGACTCTCGCTATTTCAACTGTTTGGTTCACA
GCCATATTCAATGTCAAGCTGATTAGTCATATGTGGAAGACTAAACGGCTGCTACCCAGTCGTAAA
GGCATGACGCCGATGGAGATTTTAACTGTAACTAATGGTTTTCTCATGATTGCACCAAGTAAGTGA
AATTCATCCTGTCTTGCGTTATTATACAATACTAATCTTCTTTTGTTCAGTGGTATTTGTTTGTCT
GTCCAGCTCGAAGCTCTCACACGTAGCAGACTTTGCTACATGGACGACCACTGCCATTCCTATGAT
TCTGCCATTTGGGTCCCTCATTGCTCAAAGACTCATCACCAGCCAAAAAGTCTCTTCACTTGTTCA
CATCTCAGCTGTGTCAAGCAACAGCAGCAATACACCAACACTTCCATTGTTTAACGGGGGACAAGA
CCTTACCATGACTGCAGCAACCAACAAGACAATGGTCGAAACCGGGGCGACTGGCGAGTTTCCAGA
TGATCGCGATGATTGTGTCAATGTTCACAGAGATGTTGACCAAAGAAGCGAGCGCCGTTTAGCTCA

AAGCTGA

CDS annotation:

join(l..850,909..1261)

Protein:

MSDSPFFLHT ISTFQSHLMARDDSDQT I GFDPKSVPFNVTTSSGGVVKVTMHVVESYSRYLVNYSI
SRGLQTGMLAMTLMAL IFFSPKDRILKKNIVIQI ITLCVAIVKSVLLLRWATSGWGSMYSIITGDY
SNLKAADSNNQIVLSVASILLIVFVELMLLLHSWT IFRMWRP 1 IKY I CLALSVLLGSSTVAMRTVY
QAIGLKSVLDVAADRASSESTDMLLVTVFFFSNLTLAISTVWFTAIFNVKL ISHMWKTKRLLPSRK
GMTPMEILTVTNGFLMIAPMVFVCLSSSKLSHVADFATWTTTAIPMILPFGSLIAQRLITSQKVSS
LVHISAVSSNSSNTPTLPLFNGGQDLTMTAATNKTMVETGATGEFPDDRDDCVNVHRDVDQRSERR

LAQS™

H. moniliformis, a-factor pheromone

Gene sequence:
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ATGCCTTCCATCAAGAACCACACTCCGTCTACCAAGACCTCTGGCAATGAGACCATCCAACCCCCC

ACTAGCAACGCCGGGCGTGGAGCGATTCAGTCTCCCATCAACCCGATCACCCGCGGCGTCACCCAG

GCTCCGCCGTGCAATGTGATGCGTGGAGTTACTCAAGCCCCCCCTTGCAATGTCATGTAA

CDS annotation:

(1..192)
Protein:

MPSIKNHTPSTKTSGNET IQPPTSNAGRGAIQSP INP ITRGVTQAPPCNVMRGVTQAPPCNVM*

H. moniliformis, a-factor pheromone

Gene sequence:

ATGAAGTTCTCCACCATCTTGGCTGTTGCCTCCGTTCTTGCCGCCGTTGAGGCCGCTGCCATTGAG

CCCCGCCGCGACATCTTGAAGGACGCCAACGGTGGTCTTCCTGGCGAGCTTTTCCGCCGCGAGGAG

TCCGTCATTGAGCCCCGCCGCAAGATCCTCAAGGACGCCAACGGTGGTCTTCCCGGTGAGCTCTTC

CGCCGCGAGGAGGCTGCTGTTCTCGAGCCCCGCCGCAAGATCCTCAAGGACGCCTGGGGTGGTCTC

CCTGGCGAGCTTTTCCGCCGTGAGGAGTCTGTCATTGAACCCCGCCGCAAGATCCTCAAGGACGCC

AACGGTGGTCTCCCTGGCGAGCTCTTCCGCCGCGAGGAGGCTGCCGTTCTCGAGCCCCGCCGCAAG

ATCCTCAAGGACGCCTGGGGTGGTCTCCCTGGCGAGCTTTTCCGCCGTGAGGAGTCTGTCATTGAA

CCCCGCCGCAAGATCCTCAAGGACGCCAACGGTGGTCTTCCCGGTGAGCTCTTCTAA

CDS annotation:

(1..519)
Protein:

MKFST I LAVASVLAAVEAAAIEPRRD I LKDANGGLPGELFRREESV I EPRRKILKDANGGLPGELF
RREEAAVLEPRRKILKDAWGGLPGELFRREESV I EPRRK 1LKDANGGLPGELFRREEAAVLEPRRK

I LKDAWGGLPGELFRREESV IEPRRKILKDANGGLPGELF*

H. moniliformis, prel, a-factor pheromone receptor

Gene sequence:
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ATGAGCAATCTCTCAGCCAACAACCCGGCCTTCCGTACGGTGAATGGAATGTCTATTCTCGACTTT

TCATATCTCATGACGGACGCAGCAAACCCAAACTACATAACAATGAACGCCGACGGTGTCCCTGCT

TATCCCGGCCATTTGTATACTGATCGAATACTCCGACTTATATTCGGGCCTCTTGTCATACTCCTT

TACCTTATCCCACTCCATATCCTCCACAGACACGATGAGTTCTGCGCCTTCATAATGGTTTCTTGC

TTTGTGGTATACGCCATATTTTTCACCCTCAACGCTATAATGTGGCCGTCACAGGACACTAGCAAT

TGGTGGTCTGGTATCGGGTATTGCGACATCCAGTTAACATTCTATACTGCCGTTCCTACAGTAGGT

ATGGCGGCACTTTACATGATGTTGGCTGCTCTGTCTCGTTCTATAACACTCGCCACAGAGGGCCCT

TTGCTACGGGCTCAAGCTCGCCGGTTAAAACTCAAGCAAGGACTCTTCATTTTCACACCTGGTGTC

TTTGTTGGCCTTCTATCAAACCTCGCTGCCTACAATCGGTTCGCTATATATCCTACCGCTGGCTGC

ATGCGTATCTCGGATGCATCATGGCCTGTCTTTGTCGTCAACATTATCCAAGAGTTATTTTGCCTC

ATGGCCGGGTTCACAGCTGGTAAGTTACACAGAACCCGCATGCATGTCAACCACCACAAATCTTAC

TGACATTTATTTCACTAGTCAAAATTTACTGGACTTATTTCAAGTCTCAACGAAGGAACAGCTCAG

CTACAGCCCTGATGAATAATCCTCTAGCCCGCCAATCCAGTAACCGGGCTCGTCGTCGTCTCTACA

TGCTCGCAGTAACCATTCTGGTGCCCTACGTCCCTCTGTGCACATACCTGATCACCATAAACATTA

AAGCTCTTGTACCCATGAATTCATATTCCTTCAAACAGCTCCATGCGCCCAAAGATTTAGGCTTTG

GTGAAGTTTCATGGCAGACCATCTATTTCATGGCAGGCGAATGGGTGAATACCCGTACTGCATTCT

ACACATGGGTTCCAATATTTGCAATTTTCCCATGTTTCGGGTTCTACGGTCTTTCAACCGAAGCTA

TAAACTCTTATCGGAGAGGTCTACTTAAACTCGGCCTTGGCTCCCGGTATCCAATTCTTTACACGG

AATACACACCCGGTCGTCGCGCGTTATCAAATCCTTCATGGCTTGCCTCATTTGTCACATCACAGC

CTAGAGATGTTCCCAAGACTCAACAATGTGAATTTAGTTCTGGAAGTCCTCGTACGTCACTCCAAG

GACTTGCGACCCCAGGAGTTGCTCATGTCAGACCAGATGATGACAGACCAATGGTATGGGACGGTC

TTGCTCGAGCAACAGGTGGTGGGGCTGGTGCAGTAACTACTGATTGTTATGGTGAGGGTAGTATAC

AGAGAGTAAGCACCGGTGACGGGAACGTCAAGGTGATGACGGAGATTGACCTGAGAAGCACCCGAG

GCGGACGGGATCAAGAAGAAGTATAG

CDS annotation:

join(l..679,745..1544)

Protein:
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MSNLSANNPAFRTVNGMS ILDFSYLMTDAANPNY I TMNADGVPAYPGHLYTDRILRLIFGPLVILL
YLIPLHILHRHDEFCAFIMVSCFVVYAIFFTLNAIMWPSQDTSNWWSGIGYCDIQLTFYTAVPTVG
MAALYMMLAALSRS ITLATEGPLLRAQARRLKLKQGLFIFTPGVFVGLLSNLAAYNRFATYPTAGC
MRISDASWPVFVVN I 1 QELFCLMAGFTAVKITYWTYFKSQRRNSSATALMNNPLARQSSNRARRRLY
MLAVTILVPYVPLCTYLITINIKALVPMNSYSFKQLHAPKDLGFGEVSWQT I'YFMAGEWVNTRTAF
YTWVPIFAIFPCFGFYGLSTEAINSYRRGLLKLGLGSRYPILYTEYTPGRRALSNPSWLASFVTSQ
PRDVPKTQQCEFSSGSPRTSLQGLATPGVAHVRPDDDRPMVWDGLARATGGGAGAVTTDCYGEGSI

QRVSTGDGNVKVMTEIDLRSTRGGRDQEEV™>

H. moniliformis, pre2, a-factor pheromone receptor

Gene sequence:

ATGACTTATCCACCTTTCTTTGATCATACTATATCCACTTTCCACAGCTACTTAATGGCTCGTGAT

GAGAGTAACCAGACCATAGACTTCGATCCCAAAGATATAACATTCAACATCACCACCACAGAGGGT

GAAGTTCTGACCATCAATATGTATACCATCGAATACTACTCTCGATATCTGGTCAACTACTCTATA

TCACGCGGGCTCCAAACCGGAATGTTAGCCATGACATTGATGGCTTTGATATTTTTCAGTCCAAAA

GACCGCATCCTCAAGAAAAACATCGTTATACAAATCGTTACCCTGTGCATTGCTGTCGTCAAGAGC

GTCTTTCTGCTCAGATGGGCTACGTCGGGGTGGGGTTCAATGTACAGCATCATCACTGGAGATTAC

TCGTATCTCAAAGCTTCAGATTCCAACAACCAAATTGTTCTGTCAGTCGCTGGCATCTTTTTGGTT

CTTTTCATCGAGATAATGTTGTTGCTTCATGGCTGGACTATCTTTCGCATGTGGAAGCCCATCATC

AAGTACATCTGTTTGGTTCTGTCGGTGTTCTTCGCCATTGCAACAGTCGTTATGCGAGCTGTATAT

CAAGTAATAGGACTGAAATATCTTTTGACCACGGCGGCTGGCAAGCTGATGTCACAGGCTTCCGAC

GATTTAGTCGTGGTTTCATTGTTTTTTGCAAATTTGGCTCTCGTTATTTCAACCATTTGGTTTACA

GCAATCTTTAATGTCAAATTGGTTAGCCACATGTGGAAGACTAAACGAATATTGCCTACCCGTAAA

GGTATGACACCGATGGAGATTTTAACCGTCACCAATGGTTTGCTCATGATTGTACCATGTAAGTCT

CAATTTCTCGTCTTCTGCCACGTTAGATACTAATCCTTCCTTGTTCAGTTGTATTTGTTTGTCTGT

CAAGTACAAAGCTTTCACATCAAATAGACTTTTCTACATGGACCATAACTGTAATCCCCATGATTT

TGCCATTTGGATCCCTCATTACCCAGAGGCTTATCGGCAACCAAAAAGTCTCTTCACTTGCTCACA
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TATCAGTTGCGTCGAGCAGCACCAGCAACACACCAACGCTTCCATTGTTTAATGGGGGACAGGACC
TGACCATGACTCCAGCAACCAACAAGACCATGGTAGAAACTGGGGCGGCTGGCAAATTCCCGAATG
ACTGCGATAATTGTGTCAATGTTCACAGAGATATTGACCAGAGAAGCGAGCGTCGGTTGGCTCACA

ATTGA

CDS annotation:

join(l..850,1063..1259)

Protein:
MTYPPFFDHT ISTFHSYLMARDESNQT IDFDPKD I TENITTTEGEVLT INMYTIEYYSRYLVNYSI
SRGLQTGMLAMTLMAL IFFSPKDR ILKKNIVIQIVTLC IAVVKSVFLLRWATSGWGSMYST I TGDY
SYLKASDSNNQIVLSVAG IFLVLF IE IMLLLHGWT I FRMWKP I IKY I CLVLSVFFAIATVVMRAVY
QV IGLKYLLTTAAGKLMSQASDDLVVVSLFFANLALVISTIWFTAIFNVKLVSHMWKTKRILPTRK

GMTPMEILTVTNGLLMIVPFASSSTSNTPTLPLFNGGQDLTMTPATNKTMVETGAAGKFPNDCDNC

VNVHRD IDQRSERRLAHN*

B. spectabilis, MAT1-1-9, MAT1-1-9 protein

Gene sequence:

ATGAAGTCGAAGAAACCTTGTTTCTGTCATGCCTGGAAATGCGACAGAGGGCAGCTAGATGGTATG
GATATCTCGGCATCTGAAATACGTGGATGCTGACTATACTCAGAGAACGGTCAGGTGCTCCGGAAG
AGTTCTGAGCTATTTCTACTCGAACTGGAAGATACCGTGGAAGATGCCTATGCGCAAGTCTTTCAG
TTTGTCTTCCTGAGCATCCAGGAATCTGATAGGCCAATCCATAGAATTATCCCTCAGCCAGAACTC
CTGAGCTTTATTTTGGATGATATTTACCTTTCTATCGAGGAAGCTACATCTACTCTGTTAGTGGTG
GTTCCCGAGCTCCGTCGACTCCAGCGCCAGCAACATCTTTATCCATCCTTAGACTCAGCAAAGAGA
TTCCTCTGTTCTATGAAAAGCAAAATTAGCATCAACCATAAGAGAACCCTCTCAGCCGCCAAAAAG
ATGCACGAAAGTCTCTGCTGGGAAAGAATACATAGAGCGGAAGAACAGATAGTTCTAGCTATTCAA
CATCCTACTTACGACCCACATCTGCGTCCGTGGCAACAGTTTCTGATGGATGGGGCTCCCGGTAGT
GGTCTCAATGCTCGAGACATATTCTACAACAGAAAGCCAGACTCTATTACTAGCCCCTCCAAGGAT

TCGTCGTTTCGCATACTCCCCCCTGGGGCTGTATGTCTCCTAAGGGAATTACATTCAAATGCAAGA
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GAGATGGAGAGAAAATGCAGAGAGGTAAATTCCTGAATTTAAACAGAAAGCAATCGTGTGATACCA
ATGTGTAGGGAAAGACCGCAATGCCAGGGATCCTTTCGTCTGGTCCGTCGCAGATACATACACATA
CAATCCAGGTACGCCAGTAGACCTCAGTATTCATTGGTATTATTGATGAATATTCGCTTACTTCTA
GAAGGTTCCAACGACCAAAGATCAGGTTCCTTCTTTCGGTCTACGACACGAAATGGTTCGAGTATG

A

CDS annotation:

jJoin(1..43,140..724,773..819,929..991)

Protein:
MKSKKPCFCHAWKCELFLLELEDTVEDAYAQVFQFVFLSIQESDRPIHRITPQPELLSFILDDIYL
SIEEATSTLLVVVPELRRLQRQQHLYPSLDSAKRFLCSMKSKISINHKRTLSAAKKMHESLCWERI
HRAEEQIVLAIQHPTYDPHLRPWQQFLMDGAPGSGLNARDIFYNRKPDS I TSPSKDSSFRILPPGA

VCLLRELHSNAKSNRV IPMCRERPQCQVPTTKDQVPSFGLRHEMVRV*

B. spectabilis, ppgA, a-factor pheromone

Gene sequence:

ATGAATTTCTCTCTTGTCTTTCTTGTCGTACTGCTGGCAGTATCCGTGCAGACAATAGCCAGTCCT
CTAGATCGATGGTGCCGTCGTCCCGGCCAGCCATGTATAAAGATCAAGCGGGGAATCCAACTCTGG
AAGTCGGAACTTGGGACATCAGAACCTAGAGAGAAGGAGACTCTCGCTTTTGGACTCTTCAACAGT
CGACCGCCGGAGTTTTCTGGTCGATCTATTCATCATAGTTCAAGAGAGACGTCGAGTCTAGTTCCG
TACGCATCGCATACGAGTATAGCTTGA

CDS annotation:

(1..291)
Protein:
MNFSLVFLVVLLAVSVQT IASPLDRWCRRPGQPCIKIKRGIQLWKSELGTSEPREKETLAFGLFNS

RPPEFSGRSIHHSSRETSSLVPYASHTSIA™*

B. spectabilis, preA, a-factor pheromone receptor
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Gene sequence:

ATGGCTGACATTGAGTATAAACGTGCTCCTGAGGCCATTATTATTCCGTTTCTATCCCTCCTCTCA

ATAATACTGAGCATCACTCCGTTGATGTGGCACTTGAGAAACTCCAACTTCCCCGCTGTCTGTCTC

GTCTGTTGGTTCCTCATCAATAATCTGTTCAACATCGTGAATGCCTTCATCTGGCCTACTGACAAT

ATTGATTCCTGGTGGAGCGGCGTCGGACTCTGCGATATCGAAGTCAAATTGATGGTGGCAAGCTAC

GTTGGCATACCGGGAGCTCTGTTGTGTATCTTCCGCCATCTTGCGGAAGTTCTGGACACAGATCGT

ACAGTTCTTGTCCCTTCTGGAAGTCAGCGTCGGAAGAAGCTTGCCATTGAGATAGCATTCTGCTTA

GTCGTGCCTGTCTTGGCCATGATCACACACTACTTTGTCCAGAAAACCCGTTACATGCTCTACACG

ATTTCAGGGTGTGTGAACAACTTTGACGAAAGCTGGGTTACGTTTGTTCTATCTTACCTGTGGCCG

ACTGTGATATGCGTCATTGCAGCTTACTACTGCTGTACGGATATCCTATCGCCAATTACCAATGAT

TGCAAGATGCTAACTACTTCCTAGGTCTCGTGATGTACCGGATTATCAAGTACAACAGAGAGTTCG

GAGCTATCCTGAGTGGTTCTCGGGGGAGTAGTCTTAACAAAACGAGGTTCTTACGCCTGTTTTGCA

TGGCATCTGTGATGCTGTTGGCGATACTTCCTACCCAGGCCTACGTCCTCTATGTTGATATCCAAC

TGTCACTGCCATGGCACGATTACTCCTTTACCAGGATGCACGGTCCTGAATGGAACACAATTATCA

AGGTTGCGACCCATGGACAGAGCTTTTTCGATCGTTGGATACCAATTGGTGGAATACTTGTTCTGT

TCGTTTTCTTCGGTTTCGGAAAGGATGCGACTTCGATGTACCGTTCGATCTTCACCAAGCTTGGAG

TTGATCGCTGGCTCCCAGCAAAGTCACATTCCGATATCTACTCCGGCAAAACTACGAGCTCTTCAG

GTAGTCGAATGAGTAAACTAGGGAAAATGTTTACCTGGAGTCTCCAGTCCAACACCACAAGGTCAG

TGCCGGATTTTGCCGGATTCCTTTTGTAAGAAAACCCGTCTCCCCGCTAACTGAGAAGCAGAATTT

CACGAACTAGCTCTGTTTCCCATGATCCTTCCAGCAGTTCTTCTACTTCTACTACCGACCTGGAAA

AAGGATCCGGCATCCACTCCGTAGACAGGAACATGACCAATGAATTGTCGTTCTTCAGTAGACTCG

CCCGTCTGAGGATGTGGACGGTCTTCCGCACCGCAACAGGAAATGCCCCTGCTGGACCTCCTAATA

ATAACAGTGTTGGGGCCCCACGCGGGATGGGCGATACTCATCCAGATGCTGGTCCTTCGCCGAAAA

TAGAGTCGGGCATCAAGGTCAAGCACGTCATTCGCCAGACCAAGGTGTCCATCTGCCCACATTGCG

GTGACGAGATCGTGTCTTACGAGCCTTGA

CDS annotation:

join(1..562,619..1117,1181. .1547)

Protein:
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MADIEYKRAPEAT I IPFLSLLSIILSITPLMWHLRNSNFPAVCLVCWFL INNLFNIVNAFIWPTDN
IDSWWSGVGLCD IEVKLMVASYVGIPGALLCIFRHLAEVLDTDRTVLVPSGSQRRKKLAIEIAFCL
VVPVLAMITHYFVQKTRYMLYT I SGCVNNFDESWVTFVLSYLWPTVICVIAAYYCCLVMYRIIKYN
REFGAILSGSRGSSLNKTRFLRLFCMASVMLLAILPTQAYVLYVDIQLSLPWHDYSFTRMHGPEWN
THIKVATHGQSFFDRWIP 1GGI LVLFVFFGFGKDATSMYRS I FTKLGVDRWLPAKSHSDIYSGKTT
SSSGSRMSKLGKMFTWSLQSNTTSRISRTSSVSHDPSSSSSTSTTDLEKGSGIHSVDRNMTNELSF
FSRLARLRMWTVFRTATGNAPAGPPNNNSVGAPRGMGDTHPDAGPSPKIESGIKVKHVIRQTKVSI

CPHCGDEIVSYEP*

B. spectabilis, preB, a-factor pheromone receptor

Gene sequence:

ATGCAGAAATCTTTCGACCCTTTCACGCAGAGCGTGACCTTCCATCTGGCAGATGGATCTCCTCTC
CCAGTTTCCGTCGGAGAGCTGGACGACTTCGTTCAGTATGGTATCAAGATCTGCATCGTCTACAGC
TCTCAGCTTGGTGCGTCCCTGGCCTTGCTTGTGCTGGTTCTCCTCTTGACGAAGAGAGACAAGCGA
CTGTCCCCGGTTTTCCTGCTCAATGGCTCTGCTTTAATCTTCAATGCGTGCCGCTTGATCTGCAAT
TCCGTCTATTTCACTACCGAGTTCTCCAAGGTGTATCCTTACTTTTCAGGAGACTACTCCCGAGTT
CCAGCCAGTGCTTATGCGAACTCCATTCTGGCTGTTGTCTTCCAGGTGCTGCTGCTGGTTGCCATT
GAGTGCTCCCTCATCTTGCAGACTCAGGTTATCTGTGTCACTCTTCGTCAGCTTTACAAGAACATA
CTTCTGGGTATCTCTGTGGTTATCTCTTTGCTTGCGGTGGGATTCCGCCTGGCTCTGGCTGTTGAG
AATTCGATCGCTATCGTGCAAGCGGCCAACTTTGATGCTGTCTGGTTAGAAAGCGCCACCAATATT
ACTACCATCATTAGCATCTGCTTCTTCAGCTGCATTTTCATCGCCAAGTTGGGACATGCCATTCAG
CGACGCAAGAGGATGGGAATCAGGCGGTTCGGCGCGATGCAGGTGATTTTCATCATGAGCTGCCAG
ACACTGATTGTTCCATGTATGTTATCCGTACCGATATCACGATGGATTCTGCTAACTCATGATACA
GCCATCTTTGCGATCCTGCAGTATTGTGTCGAGGTTCCTGAAATCGACTCCTTCGTTCTCACTCTC
GTCGCGATCTCTCTCCCTCTGACCTCCCTGTGGGCGACGTCTTTGACCAGCAATGGTAGCCAAGCA
TCCAGCGGGTCAACTGAACGTAACAGACTTTGGAAGCCGATTCGTCTTGGAAGCGCAGAGAAGCTT

AAGCAGTCTTCTACGCAAGGCCCGTCCAGTTTGGCTTCTGTAGCTACTTCAAGCCCGACTGGGGCA
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GCGCATATGAATTCCCTCTGCCCTGACCTTGAGGCTGGAACAGCGATTGGGGTGAAGCACGATGTT
ACAGTTGCTTCTAACAACATGTAG

CDS annotation:

join(l..742,794..1146)
Protein:

MQKSFDPFTQSVTFHLADGSPLPVSVGELDDFVQYG IKICIVYSSQLGASLALLVLVLLLTKRDKR

LSPVFLLNGSAL IFNACRL I CNSVYFTTEFSKVYPYFSGDYSRVPASAYANS I LAVWFQVLLLVAI

ECSLILQTQVICVTLRQLYKNILLGISVVISLLAVGFRLALAVENS 1 AIVQAANFDAVWLESATN I

TT11SICFFSCIFIAKLGHAIQRRKRMG IRRFGAMQV I FIMSCQTL1VPSIFAILQYCVEVPEIDS

FVLTLVAISLPLTSLWATSLTSNGSQASSGSTERNRLWKP IRLGSAEKLKQSSTQGPSSLASVATS

SPTGAAHMNSLCPDLEAGTAIGVKHDVTVASNNM*

B. fulva, MAT1-1-1, MAT1-1-1 protein

Gene sequence:

ATGGCCGCCGTCACGACTCCCCTCCAGCAGGCGTTTAACAACTTTTTGTTGACTATGCCGCCTGAT
CGTCTGGAAGAGCTGCTCAGGTATCTCAATGAAGCCAGAGAGGGTTCAGACAATGAAACTCATGGG
GACAATACTGGGGCCGCGAATCCATTTTTTGACGCTCTTCCTCGTCCTATCTTGCCGACAACTGCA
GCCCCTCGCTCACCAGCTTTGCGTGGGAGACGTCCGCGCGAAGGGAAGCTAAGGCCTCTTAACAGC
TTTATTGCCTTCAGAAGTAAGTTAGATAATCCCAGACAGAATTGAAATACTGAGCTAAACCATGAG
CAGGCTTCTATTCGAACATCTTCCCCGACTTGACTCAAAAGGCGAAGTCCGGAATTCTCAAATTTC
TCTGGCAGAACGACCCTTTCAAGGCCAAATGGGCTGTACTCGCCAAAGCATATTCCATTGTTCGCG
ATTCTCATATTGGCGAGGTCTCTCTTGATTCGTTCTTGAATTTGAACTCCGGTTTCCTTGACATCG
TGGACCCTGCCCATTACCTTGAAGCTATGGGATGGGAGTTGACCAACCAGGGACAGAGTCAGTACA
CCATGGCTAAGGTCAGATCAGTCCCTATTGTCGAGGTCGAGGTTTCTACCATTCATTCGGTGAACG
ATATTGTCACTCGTTGTTACGAACTGGGCTACGTGTCTGGAGAAAAGCGTAACCATACGTTGAGTC
GGGGCAATGACGGCCCAGCTTCTAACATGGCATTTGTCGCTCAGCCAACATTGATTGTCAACGAGA

ACAACGCAGTCCAGATCTCTGGACCTGACAACAATGTGGTCATTGACCTCGATGCGAAAGCTGACG
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CTGAAGTTTTCCCCAATAACGCTCCAGCAGGAACTCCGTCTCCGGCTCCTAGCGACTTGAGTTCGA
TGGTTCACGATAATTTCGGGACGGAGCCTGAAGTACACCATGTGATGCCTCAGTCTAAGGTTGACA
ACGGCTTCAATGCCAATGTGCAGTTTGCTGATGCGCATGACCCTGAAGTCTTCTTTCCTCTGGAAG
TGCTTCATACTCCCCTTATGCCCTACGATCCTCTCATCTCAGGGCCCATGGAGAACTACGACATTG

ACAGATTCCTGAATCTTTAA

CDS annotation:

join(l..280,334..1142)

Protein:
MAAVTTPLQQAFNNFLLTMPPDRLEELLRYLNEAREGSDNETHGDNTGAANPFFDALPRPILPTTA
APRSPALRGRRPREGKLRPLNSF I AFRSFYSN I FPDLTQKAKSG I LKFLWQNDPFKAKWAVLAKAY
SI1VRDSHIGEVSLDSFLNLNSGFLDIVDPAHYLEAMGWEL TNQGQSQYTMAKVRSVP IVEVEVST I
HSVNDIVTRCYELGYVSGEKRNHTLSRGNDGPASNMAFVAQPTL IVNENNAVQ 1 SGPDNNVVIDLD
AKADAEVFPNNAPAGTPSPAPSDLSSMVHDNFGTEPEVHHVMPQSKVDNGFNANVQFADAHDPEVF

FPLEVLHTPLMPYDPL ISGPMENYD IDRFLNL*

B. fulva, MAT1-2-1, MAT1-2-1 protein

Gene sequence:

ATGGCGATGATACCTATTGCAGTGAAGGCAGCTGCCGAACCTACGGACAAAGTCACGGAGTTGATC
TGGCAGGATGCTTTGCGTCACCTCGAATCTACGAACAACGAAGTCCTGCTTCCAACGAACATCACC
GACATGATCGGCCAGGACAATCTCGACAAGATAAAGTCTCGTCTCAGGTAAGATGCCCGTTTGGAT
TACAGAGAATGGACAAGCTAATACGCAGACAGCGCCCTCATTGATGCTCCGGTTCTGGCCTTCGTC
GACAACTCGATCAATGCTCTTCGTGTCATGCGTATTCCTGCATTTGCGGGCACTGTGATCTCTCTG
TCGTCTCATACCATGATTCCCAATTTGCAGAACGAAGCCGCCGCGAACGCGGATAAGTCCGATGAA
AAATCCATCCGTGCGAGAATTTCGAGAGTTCCACGACCCCCGAATGCTTTTATCTTGTATCGCCAG
CATCATCACCCGAAAATTAGAGCTGCGTACCCTGAATTTCACAATAACGATATTTGTGAGTATACT
TAATACCCTGATACCTGGGAAGTACCGCTAATGGAGATAGCAAAAATGCTTGGAAAACAGTGGAAC

GCTGAGTCCGATGAAGTCAAAGCCCATTACAAGTTGCTCGCGGACGACATCAAGCGCAGACACGCC
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GCGGAGAATCCGGGATACCAGTACGCACCTCGCAAATCATCTGAAAAGAAGCGTCGGATGGCATCG

CGCCAGTTTCAAAATGGCAGAAAGCCTAGTACAACTGCGTTGGCCGACTCCCCCGGATCCAATGCG

ACGGCCGTCTCATCCATCGTGACGACCCCAATTCCCTTTCATCCAGCTCTTGCTGAAAGAGCAAGA

AATACCGGGGCAAACGGAAACATATGTGACCTAGAACATGTGAACGTTGCCATCGGTCAAAATGAT

GTCGTGGGCGACCTGAACTTCGACTTCGACTCTGGCACCTTCGACGATTTGATCCAGCGAGCCGAA

AGCGACCAGGAAAAGGCCATGCTGTGTCAGCATATCAGTCACAAGAGTCATCAGGGAACTGGAGAC

TCTTTTAACTTCTCCGAATTTATTACTGACTGCTACTGA

CDS annotation:

join(l..179,231..517,569. .1095)

Protein:
MAMIP 1 AVKAAAEPTDKVTEL IWQDALRHLESTNNEVLLPTNITDMIGQDNLDKIKSRLSAL I DAP
VLAFVDNS INALRVMR I PAFAGTV I SLSSHTMIPNLQNEAAANADKSDEKS IRAR I SRVPRPPNAF
I LYRQHHHPK IRAAYPEFHNND I SKMLGKQWNAESDEVKAHYKLLADD I KRRHAAENPGYQYAPRK
SSEKKRRMASRQFQNGRKPSTTALADSPGSNATAVSS IVTTP I PFHPALAERARNTGANGN ICDLE

HVNVAIGQNDVVGDLNFDFDSGTFDDL 1 QRAESDQEKAMLCQH ISHKSHQGTGDSFNFSEF I TDCY

*

B. fulva, MAT1-2-4, MAT1-2-4 protein

Gene sequence:

ATGGACTTGTACTGCCGCACTGTTGTGAGAGTTCTTGGGGCCATGGCTCAGGACGCGACTTTGCCC
TCTGAGCAAAGACACCAGGCCCTGTACGCGGCTGTCTCGTTCTTCAGTCACCGTAACCCCTTTCGG
CTTATGGCCCAGGTATCTGCTATAAACGATGGCAGATCGTTGATCCAGCCTCCCCATCAGACTACA
GCGGTGGCGGAGAATGGCGACTCCCCAGTCAACCGCTACGGAATGTTTATCAATGCCATTATTACC
GACTCTCGTGTCGTCCCCACGAATGCGGACTTCGAAGGCCACCCGATTGAACTGTTTAGTACACTG
GACCCTCGTATTGAAAATGCGTTGAATGGTGCCCAGAAATTTCAAGTTCACCGGGCCTTGCTTTCT
TTGGAGCAGGATGCCAATCAAGACCTCGTCAGATGTACCAGGAAGTACGGCTATCACTACATCTTC

AGGGCTGGATTGAGGCAATATTACATGACGTAAGTTCAAGGAACAATGAATATTTGAAGTTGCTCA
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CGCTTTAGCAGAAAAATTGTCGCGGAGAACTTGAATTTCTGGAGAGCGGACGCGCGTGGCAATGAG
TACAGAGTCAGCGCACAGAAACTCTGCTATGAAGCAATGGAAAAGCAGGTCAAGCTGAATGCTACT
GAAAAAAGAATTCTCATACAGGCGCTCGGTTGCTCGGCAGAGGACGCGCACAGATTCTGTGAGTAC
CTCTGAATTAGACATGTCGAACGCGCTAACGCTAGTAACCAGGGAGCTGGCTAGAGAGGAATCGAG
GCGCCTACATTGCAATGAAGACTTGCATTTCTCTGCTAGAGCACCTCAACTGTAACGATTCCACAC

AGGACACATAG

CDS annotation:

join(l..491,540..718,769..869)
Protein:

MDLYCRTVVRVLGAMAQDATLPSEQRHQALYAAVSFFSHRNPFRLMAQVSAINDGRSLIQPPHQTT
AVAENGDSPVNRYGMF INATITDSRVVPTNADFEGHP I ELFSTLDPRIENALNGAQKFQVHRALLS
LEQDANQDLVRCTRKYGYHY IFRAGLRQYYMTKIVAENLNFWRADARGNEYRVSAQKLCYEAMEKQ

VKLNATEKRILIQALGCSAEDAHRFWSWLERNRGAY IAMKTCISLLEHLNCNDSTQDT*

B. fulva, ppgA, a-factor pheromone

Gene sequence:

ATGAGGCTCTCTTCAATTCTTCTTCTGACCCTGGCTGCCGCCGCAGTGCAGGCTCTCCCAACCGGC
CTCGAACGCCCAGCCACCGAGAGCGATATCACATTGGATGCCCGTAACCATCCTCCTCGTCCTAAA
GGCTCCTACGGATACAAGAATTGGTGTGTAGACCCGGGTCAAGTTTGTGAACCGCTCAAGGTCAAA
CGCACCCCCGACGCTCTCGAGGAACGCGAGATACTTACGGAGCGCGAGACGGATCTACAGCTTTAG

CDS annotation:

(1..264)

Protein:

MRLSSILLLTLAAAAVQALPTGLERPATESDITLDARNHPPRPKGSYGYKNWCVDPGQVCEPLKVK

RTPDALEEREILTERETDLQL*
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B. fulva, preA, a-factor pheromone receptor

Gene sequence:

ATGGGCCCTCCGATCGCTAAATTGAGGCCAAATCCGCACGCACCGCTAGAGACACATCCCTCTGCT

ATCGCTAGGGCCATACCGGCTCTGGCCTGTGTCTCTATATTCGTCACTATCCCAACTCTGATCTTA

CACCTGAAAAACCGCAACTGGCCCGTTACGTGCATCACCGCTTGGTTTATTATAGCCAACCTCTTC

TCTATGGCAAACGCCCTGATCTGGAGCACGAACGATCTGGATTCGTGGTGGAGCGGCGAAGGGCTT

TGTGATGTTGAAACCAGACTCATGGCAGCCAGCTACGTTGGTGTGCCAGGCGCCTTGGTCTGTCTG

TTTCGAAATCTGGCCGCCGTGCTAGATACGAGCCGTACTACTCTCGTCCCTAGTCAGGCACAACTC

CGGCGCAAGATTTTCCTGGAGATTTTGTTCTGCCTGGTGATTCCGGCCATGTTGATGGTTACCAGC

TACATGGTGCAGACGAATCGGTATGCGATCTTCGAGATCTCAGGATGCACCTCCCTGTGCGATCAA

AGCTGGGTGAGCATCGTGCTGCTCTATATGTGGCCCGGGATAATCTGCCTGATAGCCATCTACTAC

TGTTGTAGGTCCCCGTCCTACGAAAACCAACACCTTTGCTGCTTGACTAATGAGACTGTCCAGGCC

TAGTACTGCTCCGTGCCTACAAATACCGAGCCCAATTCGGAGATATCCTCAGGGCGTCTGGTACCA

GTTGGACTAAGTCCAGGTTCTTTCGTCTTTTCGCACTCGCCCTCTTGATCCTGCTCGCAATCACCT

CATTTCAGACATACTTCCTTTACGACAATGTACGGTGGCTCGTTCCGGGCTGGCACGGTTTTTCTT

GGCGCGGAGTTCACGGGCCTGAATGGAAGATTGTTCTCATGGTCTCCACGGATGGCAATAGTTCCA

TCGACTGCTGGGTGTTCATTATTGGCGGCTTTATTGTCTTCGTCTTCTCCGGATTTGGCCGAGATG

CCATTCAGATGTACCGCTCTGCGCTTTCTCGCCTTGGATGCGAGCGTTTCTGTGATTGTCTATCGC

GTCTATTTCGCCAGCGGGAAGGCGTACTCCCCATTTCAAACTCTTCAAAAAATAAAAATACCAGAT

CGACACGGGAACAAAAATGGCCAATATCACAGTATGTTCTATTTTTGTTTTTTTTTTGTTTTATAT
ATTTGTTTTGTGGGATCTCTGCCGGCCGTGAAGTGCTAACAACGTAACACCAGGAACTCTTCCAGA
CCGGCTCCAGATACTCTTGACCCAATACGTCAAGACTCCGGATACCGCATTCCATCAAGGCAAAAC
GAGACGAATGCGAATAATACTCCTTCCTGGCCAAGAAGAGCGTGGAAGTCCTTCCGAACACCCTTG
TCTTCTTCTCCCTCTGCATACAGTGACAACTTCAGGCCCACAGCTGCTTCCAGGCTTCATCCCACA

TTGAACAGTGTCTCTGCCAGTGCGTGGGCAGATAGAAGCCAAAAGAGCCACGGCAGTAGCACCTTG
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CGTTCCTCGTCGTCTTCTGCAGAAGAGGGGATTATTCAGGTGAGGCAAATGATCAGTCAGAAGAGC

GATGTTGCGAACCGTGATGTCTAG

CDS annotation:

jJoin(1..598,658..1180,1257..1608)
Protein:

MGPP 1AKLRPNPHAPLETHPSATARAIPALACVSIFVTIPTLILHLKNRNWPVTCITAWFI TANLF
SMANAL IWSTNDLDSWWSGEGLCDVETRLMAASYVGVPGALVCLFRNLAAVLDTSRTTLVPSQAQL
RRKIFLEILFCLVIPAMLMVTSYMVQTNRYAIFEISGCTSLCDQSWVSIVLLYMWPGIICLIALYY
CCLVLLRAYKYRAQFGDILRASGTSWTKSRFFRLFALALLILLAITSFQTYFLYDNVRWLVPGWHG
FSWRGVHGPEWK IVLMVSTDGNSS IDCWVF I I GGF I VFVFSGFGRDAIQMYRSALSRLGCERFCDC
LSRLFRQREGVLP I SNSSKNKNTRSTREQKWP 1 SQYVLFLFFFWAPDTLDP IRQDSGYR IPSRQNE
TNANNTPSWPRRAWKSFRTPLSSSPSAYSDNFRPTAASRLHPTLNSVYSASAWADRSQKSHGSSTLR

SSSSSAEEGI 1QVRQM 1 SQKSDVANRDV*>

B. fulva, preB, a-factor pheromone receptor

Gene sequence:

ATGGCATCTGAATCATTCGACCCGTTGAAGCAGAATGTCACTTTCCATTACGATGATGGGACTCCG
TTCGACGTGCCGATGGACCAATTGGACAAGTTCTCCCAGTACAACATTCGGATGTCCATCAACTAT
GGAGCCCAGCTTGGTGCCAGTCTTATCGTCCTGGTCGCTTTCGTTACTTTGACCAAGCCGGATAAA
CGCAAGTCAGCTATCTTCTTGCTGAACGTCTCTGCATTGCTCTCCAATATTGGCCGGCTGTTTTGT
CAACTCTTCTATTTCGTGGGCCCCTGGCATGAAATATATACCTATTTCGCGTATGACTATTCAAGG
ATCCCGGACAGCGCCTACGCCAACTCTGTCCTTACCGTTATCTTCAGCATCGTCCTGCTAATATTC
ATCGAGCTCTCGTTGGTCTTTCAGCTTCGGGCTCTGTGTGCGACGCTCCGGCGTCGTTACCGGCTC
CCACTTCTCATTGTGTCGTCCGGCCTGGTTCTTCTTTCAGTTGGCTTTCGGATTTGGCTCGGTGTC
CTCAATTGCTTGAATATCGTGCGATCGGTGTACTCGACGGATTTGATATGGTTGCAGAGAGCGAAC
AATATCGTTCTGACCGTCAGCATCTGCTTCTTTTCAGCGGCTTTCGTCGTCAAACTGGGCTATGCG

ATCAAGGCTCGGAAGCGACTGGGTATAACGGATCTTGGGCCGACGAAAGTTCTGTTTATTGTCGGA

51



TGTCAGACCATGCTTGTTCCAGGTAGGAGCATTTCTTTCTTCCTTGTTGTCTCTCTATGTCTCTCT

CCCCCCTTTCTACTCCAAGTTCAACTACAAAATGATCCAGACCAAACACATCCGCATAAATCACCA

AACTCGTTCCTAATACCAATGACAGTGCTATTCGAGACCATACAATACGGCACCACCTTCCCAGAA

ATATCCGCCAACTGCCTGACAATTATCTCGATCTCGCTTCCTCTTTCCTCGCTCTGGGCCAAGCAC

AGTCTCGACAGCAATCTCGCAAAAAGGAAAGCTGCTCTTTCCCCGCCATCGATGGGCATGGGGCAC

TCATATAACTCCAACGCTACGTGCTTTTCAGGGAAGAATCACCCGCGCCACTATGACCTGGAATCC

GGACAGGAGAAGGGCATTTCTATCGCCCGCGACATTTCAGTCCTTAGCTTCAAGAACAGTAATAAC

AGCCAGCCTAGTGGCCACCGTGTGGATATCCATCAGCCCATTTAG

CDS annotation:

join(l..748,884..1233)

Protein:
MASESFDPLKQNVTFHYDDGTPFDVPMDQLDKFSQYN IRMS INYGAQLGASL IVLVAFVTLTKPDK
RKSAIFLLNVSALLSNIGRLFCQLFYFVGPWHE I YTYFAYDYSRIPDSAYANSVLTVIFSIVLLIF
IELSLVFQLRALCATLRRRYRLPLL IVSSGLVLLSVGFRIWLGVLNCLN IVRSVYSTDL IWLQRAN
NIVLTVSICFFSAAFVVKLGYAIKARKRLG I TDLGPTKVLF IVGCQTMLVPVLFETIQYGTTFPEI
SANCLT11S1SLPLSSLWAKHSLDSNLAKRKAALSPPSMGMGHSYNSNATCFSGKNHPRHYDLESG

QEKGISIARD I SVLSFKNSNNSQPSGHRVD IHQP I™*

B. nivea, MAT1-2-1, MAT1-2-1 protein

Gene sequence:

ATGGCCACAGTTTCTGCGGCCGTCATAAAATCCGCTTCTGAATCGATGGACCAGGTAACCGAATTA
CTCTGGCAAGACGCTCTGCATCACCTTGGTGCTACTAACAACGAGGTTCTGCTGCCAATCAACGTC
ACCGATCTGATCGGTCAAAGCAATGTCAACAAGCTCAAGGCGCGTCTTTGGTAGGATGCCCGAACC
TCTATAGCTAGAAAGGATACTAAAGCATGAGAGTAGTGCCCTTATTCGTGCCCCTGTTGTGGCATT
TGTTGACGAATCTATCAACGCGCTTCGCATCATGCGTACTCCAGCTTTCGCCGGCTCGGCTGCTTC
TGCAGCTTGTCATGTTCTGACTCCGGCTCTCAACGTACCCATCCATGATGAAGCTGGCTTCAATGT

GGTGAAAGAAGCTGGAGATTTCGGGACCAATTCCAAAGGAGCCAAGATTCCTCGTCCTCCCAATGC
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GTTTATCCTCTACCGTCAGCACCACCATCCGATCGTCAAAGCGGCGCATCCTGAGTTTCATAACAA

TGATATCTGTAAGGTGTCACATCACCTATAATAGTTGAAGTAATGCTAAAATTTATAGCTGTCGTT

TTAGGAGAACAGTGGAAACAAGAGCCTCAGCATGTCAAAGCTCACTTCCAAGCCCTTGCAGAGGAG

ATAAAGCGCAAACATGCTGAAGCCTATCCAAACTACCAATACAGTCCTCGCAAGTCTACCGAGAAA

AGGCGTCGGACTCTTACTCCGCGCCAGCCTCTCTGCAGGCCGAGTGATCTCATGTCGATACCACAA

GACACGTCGCCAATTGAGTCGACCACCGCAGCTTCTGTCAAACAGTCCATTAGAACGGCCATGCCT

ATTCAGATTGATTCGATTCCTTTCCAGGATCTTGACTCTCACGTGGAGAGCCAGGTGTCCGATTTT

TTTTTCGGGGAAATGATTGACTACGAAAACATCGAGTTTGACGAAGAAGAATTCGAATCTATGATT

CAGCAGGCTGAGAGCGCACAGGACAGGGCAGCACTGTTTGAAGAAATCACCATCGTCCCAGCTGCC

ACTCCTGACCCTAACGACTGGATGAACTTCATTATGTAA

CDS annotation:

join(l..182,235. .536,587..1095)

Protein:
MATVSAAV I KSASESMDQVTELLWQDALHHLGATNNEVLLP INVTDL I GQSNVNKLKARLCAL IRA
PVVAFVDES INALR IMRTPAFAGSAASAACHVLTPALNVP I HDEAGFNVVKEAGDFGTNSKGAK I P
RPPNAF I LYRQHHHP 1 VKAAHPEFHNND 1 SVWLGEQWKQEPQHVKAHFQALAEE I KRKHAEAYPNY
QYSPRKSTEKRRRTLTPRQPLCRPSDLMS 1PQDTSP IESTTAASVKQSIRTAMP1Q1DS 1PFQDLD

SHVESQVSDFFFGEMIDYEN IEFDEEEFESM 1 QQAESAQDRAALFEEIT IVPAATPDPNDWMNF IM

*

B. nivea, MAT1-2-4, MAT1-2-4 protein

Gene sequence:

ATGTACATATCAGCCTTTTTCAATGTTCATCACAACGCCACTCGTCTCGTTGCCCAAGTTTCAGAG
TTCACAGCTGGAGATATGGATATCGCTCATTGCCATGGACTAGGAAATACAACCAGAATGAAGGAT
AAGGCAGTAGACTACCATATTGAACTCCTTCAGTCGATTCTTACAGATTTCGGGGTTGTTCCTAAT
ATCGCAGACTTTGAGGGCCATGCTATAGAGTTGATTAGCACTCTTCCTGCAGGAATTGAAAATTTA

CTTGGCCCTGAGAAAAGGCTCGATTTTCATAGGGATCTACTTCATCTCGAAAAAGAAGCAAATGAA
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AATCTTAACGAATATACGAACAAGTATGGTTATCACTATATCTTCAGAACCGGACTTCGAAATTAC
TGCACGACGTTGTTTTTACAAAACTTGATCCATAATCAACATAAAACAGACGCGAAATAGGAGGGG
TGTCGTCAAGCATATCAATTTCTGGAGGCCGGACCCTCGCGGTCCAGGATATCGAGAGTTCGCTCA

GAGACTATACTATGAAGCTATCGAAAAACACCCGGCACTCAATCCTGCAGAAAAGCGTGTCATCAT

TATAGCAATAAGGTGTTTCCCAGAGGACGCTTTGAGATTTTGTGGGTATGATCCTCCACTAGTTCT
CAGTTTGTCTAACACGTGTATCAGGGAACTGGATCACTAAACACCGTATGGCGTATTATGCGATGA
GAACATGTACCGTGTTACTTGAAGAGCAGCAATGCTTGAATTGTACGTACAGAGAGTTTACAATGC

TGATTTTACTGAGGAACCCAGAACTATTTCGATGA

CDS annotation:

join(l..404,451..635,685..827)
Protein:

MY I SAFFNVHHNATRLVAQVSEFTAGDMD IAHCHGLGNTTRMKDKAVDYHIELLQSILTDFGVVPN
IADFEGHAIEL 1 STLPAGIENLLGPEKRLDFHRDLLHLEKEANENLNEYTNKYGYHY IFRTGLRNY
CTTNRRGVVKHINFWRPDPRGPGYREFAQRLYYEAIEKHPALNPAEKRV I 1 IAIRCFPEDALRFWN

WITKHRMAYYAMRTCTVLLEEQQCLNCTYREFTMLILLRNPELFR™*

B. nivea, ppgA, a-factor pheromone

Gene sequence:

ATGAAGCTCTGCCTTATCCATGTTCTCATGCTGCTGGGTGTATCTCTGAAGACGACAGCAAGCCCC
CTAGTCAATCTAAATCATTGGTGCCGTCGTCCCGGGCAGCCCTGTGCAGTGAGAAAACGTGCCGTT
GAACATTGGCAGTCGGAGTCCGAGTCGTCTAAGCTTAATGACCGGCAGCCTTTTACTTTCGGACTT
TTCAACAGTCAATCTCCAAGCTCTTCGAGTAGACCAATTGAAGGTATCTCCAGGGAAGCATCGATA
TCGTTGCGTAAGCATATGGACCATCAATTGACGGGCATGTGGACCGACTGCCAGGCATAG

CDS annotation:

join(1..324)

Protein:
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MKLCLIHVLMLLGVSLKTTASPLVNLNHWCRRPGQPCAVRKRAVEHWQSESESSKLNDRQPFTFGL

FNSQSPSSSSRP 1EG I SREAS I SLRKHMDHQL TGMWTDCQA*

B. nivea, preA, a-factor pheromone receptor

Gene sequence:

ATGGTTTCCAGCAATTACGAGCGTGCTCCTGCGGTCATTATCATCCCAGTCCTATCGCTCCTGTCA
ATCATACTGAGCATGACGCCCTTAGTCTGGCACTTGAGGAACTCCAACTTTCCTGCTGTGTGTCGG
TTGGTTTCTGGTCAATAACGTCTTCAACATTGTGAACGCCTTCATCTGGCCTACGGATAATATTGA
CTCATGGTGGAGCGGTGTTGCACTCTGCGATATCGAAGTCAAGCTGATGGTAGCCAGTTATGTTGG
CATGCCTGGAGCCCTGCTATGCATCTTTTGCCACCTTGCGCAGGTTCTGGATACGGACCGTACAGT
TCTCGTCACTAGTCACAGTCAGCGTCGGCAGGAACTTGTTATCGAGATAACTTTTTGCTTGGCCGT
GCCTGCCATAACTATGATCACCCACTACTGTGTTCAGAAGACTCGTTATATGCCCTACACGATTTC
GGGCGGTGTAAACAACTTCGACGAAAGCTGGGTCACTCTTATGCTTTCTTACCTGTGGCCAAGAGT
GATTTGCAATAATTGCGGCTTACTATTGCTGTATGACTTTCCTATCCTTGGTATGACGACCGAAAT
ACTAACTACTACCAGGCCTCGTGATATACCGTATCGTCAAGTACAACAGAGAGTTCGGAGCCATCC
TTAGTAGTTCCAGCGGAAGCAATCTGAACAGGACAAGGTTCTTACGACTGTTCTGCATGGTGTCTG
TGATGCTACTGGCAATTCTTCCCACACAGGTCTACGTCTTTATGTTAATGTCCAGCTATCACTGCC
ATGGCACGAATACTCCTTTGCCAAGATCCACGGTCCCGACTGGAATATCATCATCAAGGTTGCAAC
TCATGGCCAGATTTTCTTTGACCGCTGGATACCAATTGGTGGGGCGCTTCTTCTATTTGTCTTCTT
CGGCTTTGGAAAAGATGCTACTTCCATGTACCGTTCGATCTTCGTCAAGTTGGGGATGGAGCATTT
CCTCCCATCTAAGTCAAATTCCGATATCTTCTCTGAGAAGAGTATGAGCTCCTCCGGGAACAAACT
GGGTTCTCTTAGCATTCGTGCTAAACGAGTGTTTACCTGGGGACAATCCACCGTGTCAAGGTCAGT
TTGTGCCTTTCCTGTGAGAAATCATTTGTCCTCTAACTTGAATGCAGCAGCATGAGAACGGGATCT
GTCTCTACTGATCCTTCCACTCCCCCTGCTACCGATTTGGAGAAAGGACCCCGCATCCACTTCACA
GAAAGGAACATGACTAAAGCTCTACGATCCAGAATGGCTCCTCCGCGAATCTGGAGTCTTTTCCAT
GCCCAACGAGGAAGCAGCTCTACTGTGCCTGAAAATAACAATCTTGCTTCTACGGAAAACACTGTT

TCTACCAGTGCCTGTGCAGGTCATAGTCCGTGTGAGATGGGTGATGCCGTCCCATCACCGAAAACA
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GAGGGGGCTATCAAAGTCAAGCATGTCATTCGCCAGGCCAAGGTCTCCATCTGCCTATACTGCGGC
TATGAGATCGTGTCTTACGAACCATGA

CDS annotation:

join(1..558,610..1116,1167..1545)

Protein (Truncated):

MVSSNYERAPAV 11 IPVLSLLS I ILSMTPLVWHLRNSNFPAVCRLVSGQ™

Note: The red stop codon is the in-frame stop codon that disrupts this gene and produces a

truncated protein.

B. nivea, preB, a-factor pheromone receptor

Gene sequence:

ATGGAGAGATCTTTCGATCCCTTCACACAGAATGTAACCTTCTACTTAGCCAACGAATCTCCTCTT
GAGGTCTCCGTCGGAGACTTGGACGATTTCATCCAATACGGCATCAAGATCTCCACCGTCTACAGC
TCTCAGCTTGGTGCTTCGCTGGCGCTGCTCGTCCTTCTACTCCTCCTGACCAAGCGTGACAAGCGA
GAGTCTCCAGTCTTCTTACTCAACAGCTCAGCTCTGATTCTCAATGCTTGCCATTTGATCTGCAGC
TGCGTCGATTTCACTACTGAATTCTCGAAGGTCTATCCTTACTTCTCCGGAGACTACTCTCGGGTC
CCGGCCAGCGCCTACGCCAATTCCATTCTCGCGGTTGTCTTCCAAGTGCTGCTGCTGATCGTCATT
GAATGCTCCCTTATCTTGCAGACTCAAGCTATCTACGTCACGATTCGCGACGTCCAGAAGCATATA
CTGCTGGGTGTCTCCGTTCTGATCGCTCTCCTTGCAATAGGGTTCCGCCTGGCCCTGGCTGTTGAA
AACTCCATTGCTATTGTCCAGGCGGCGAGTTTCAACGCGGTCTGGTTGGAAAGCGCTACCAACATC
ACCACAATTATCAGCATCTGCTTCTTCTGCGTCCTTTTTATTTTCAAGCTGGGACATGCCATCCGA
CGGCGCAAGATGCTGGGGATCAAACAGTTTGGAGGGATGCAGGTGATCTTCATCATGAGCTGCCAG
ACCTTGATTGTCCCATGTATGTCTCTCTCAGCTTAGGTTGTATTGAAATGAACTGACTTGTCATAC
AGCTATCTTCGCGATCCTGCAGTACTGCGTTGACGTCCCTGAAATGGAGTCCTTCGTTCTTACTTT
TGTCGCGATTTCTCTCCCACTTACCTCTCTGTGGGCGACATCTTTCACCACCAACCGTAGCGAGCC
AGGAAGCGAATCTAGTAGACGCTATAGGTTGTGGAAGCCGCTCTCCAACGGAAGCTCAGAGAAGAA

CGGACGGTCTTCTACGACGGAGTCTTCTGCATCGGGTGCCCTCAATACGACCTCTGTGGGTAGTTC
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AAGCGCGACTATTGCGCAGATGAATACTCTCTACCCTGACCTCGAGGCGGCACTGAGATCGGTATC

AAGCAGGATGTGA

CDS annotation:

join(l..742,795..1135)

Protein:
MERSFDPFTQNVTFYLANESPLEVSVGDLDDF1QYGIKISTVYSSQLGASLALLVLLLLLTKRDKR
ESPVFLLNSSAL ILNACHL I CSCVDFTTEFSKVYPYFSGDYSRVPASAYANS I LAVVFQVLLLIVI
ECSLILQTQAIYVT IRDVQKHILLGVSVLIALLAIGFRLALAVENSIATIVQAASFNAVWLESATNI
TT11SICFFCVLFIFKLGHAIRRRKMLG IKQFGGMQV I FIMSCQTL 1VPS1FAILQYCVDVPEMES
FVLTFVAISLPLTSLWATSFTTNRSEPGSESSRRYRLWKPLSNGSSEKNGRSSTTESSASGALNTT

SVGSSSATIAQMNTLYPDLEAALRSVSSRM*

T. aurantiacus, MAT1-1-1, MAT1-1-1 protein

Gene sequence:

ATGGCTGCGAACGTTTCTCCTCTTCAGCGTGCTTTCAACAATTTTCTTACGACAATCCCACAGAAG
GAGCTAGAAGAGCTGCTCGAGTACCTGCATAGTCTTAATGCTGGAGGAAACAGTCCAATTCCTCCG
CATGCTGAAGGTGCTCCTGCGGCTATAGCCTCTGTTGAAAATAATAACCGTCGTCCAACCTCAGCC
CTCAATGCTGGTATTCGACCGATGTCTTCGCGTGGAAAGCGCTTCCGCGAGGGGAAGCTTAGGCCC
CTTAACAGCTTCATTGCTTTCAGAAGTTTGTGACATCCCTACTAAACAATGAGAAAAAAAAGAACT
GACTAATCCCACAGACTTCTATTCGGTTATCTTTCCGGATCTCACTCAGAAGGCAAGGTCAGGGAT
TCTCAAGTTTCTCTGGCAGAATGATCCATTTAAGGCCAAATGGGCCATTCTCGCGAAAGCTTACTC
CATCATTCGCGACAATCATGTGGGCGAAGTTTCTCTTGATTCCTTCCTTAACCTGAATGGAAACTT
CATCGGAATTCTGGAGCCAAATCGCTATCTTGCAGCTATGGGCTGGGAGCTCATTGTCGATGACCA
GCACCAGTACACCATGGTGAGGGTCAATCCGACTTATCCAACCGAGACTGAGGCCGCGACCAATTA
CTCGGTCAATGATATTGTTAATCGCTGCTACGAGACAGGTTATGTTTCTGGTGATCCTCGTCCATG
CAATATCAACTACCAGGGAACTAGCCCTCTGATGGCGTTCGCTGCTCAGCCAACTGTTGTCAATGG

TAGCAGTGATATCCAGGCTACTGCACCCAAAGGAATCGTGGGTGGCAACGAAAACACAAGCATGGA
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CTACAATGAAAATTTCGATGCGGATGCCATCAATCACGCTCACTACATTCCTAGCGAGGTGGCACG
CGCAGGTACTGATGAGGCTCGTCCTGCAATTCCTGAATTACTCAACGTCCGCAGTGGCCCGCATAC
GCAGGAGGAGTTCATTGCTGAACTTGACGACGCAATTCATGAAATGCGAATCCCAAATCCAAAGGA
CGACGAGTTGTTCGTGCCATTCAATCCAGACATCCAGTCTCCAATTTTGCGCTATGATCCAATGGC

GCAGGAACCATTAGATGCCTTCGATATCAATGAATTTGTCAATTTTTGA

CDS annotation:

join(l..289,345..1171)

Protein:
MAANVSPLQRAFNNFLTT IPQKELEELLEYLHSLNAGGNSP IPPHAEGAPAAI ASVENNNRRPTSA
LNAG IRPMSSRGKRFREGKLRPLNSF IAFRNFYSV I FPDLTQKARSG I LKFLWQNDPFKAKWA I LA
KAYS 1 1RDNHVGEVSLDSFLNLNGNF 1G 1LEPNRYLAAMGWEL 1VDDQHQY TMVRVNPTYPTETEA
ATNYSVND 1VNRCYETGYVSGDPRPCN INYQGTSPLMAFAAQPTVVNGSSD 1QATAPKG I VGGNEN
TSMDYNENFDADA INHAHY I PSEVARAGTDEARPAI PELLNVRSGPHTQEEF I AELDDATHEMR 1 P

NPKDDELFVPFNPD 1QSP ILRYDPMAQEPLDAFD INEFVNF*

T. aurantiacus, MAT1-1-9, MAT1-1-9 protein

Gene sequence:

ATGGTAGAGGGCAGGTTAATGGTTAGTGTTTCATTTCATATCGACGAGTAAGTTACAGTAGATTAA
CGGATCACTTAGGAGAAGGCCTCGTGCTTGAGAAATGTGACGCTCTGTTTCTTATGGAGCTGGATG
AAGCGGTGAAAATACCTACGAACAAGATTTTCAGTTCATTTTGTCGATATCGAAGAGTCCGACGGT
CCTTATGGCGAAATTCATCCTGACCCCGGACAGTTCGAGCTCATTCTCGAGGACATTTATCTTGCT
ATCGAAGCTGCTTACGTTCTCCTATCGGTCGCTCCTGAAATCCGTCGTATTCAACGATATCAAGAT
CTGTACCCAACGGAAGAACTGTTGCAAAAGTTTCTCTGTTCCATAAAGAACAGCCTTACAGTGAAC
CACAGACGCACTCTGGCTGCCGCAAAGAAGATGCGGGATGAGTCTTACTGGGAAAAAATCCATAGA
GCTGAGCGTCTGGTTGTTCTGGCAATTCAACGTCCAACGTTCTATCCCCACCTCAATCAGTGGCAG
CAGTTCCTTATCAGTGGTGCACCAGGAAGTGGCATTGACGTGCGCAATATGTTCTACAGCAGGTTA

CCAGAAGAAGCTCGGACGGCATCTGAAGCTTCACCAGATTCTGCGTTCCAGACCCTCCCAGTTGGC
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GCAATGGCCCTTTTGGGAGAGTGGCGGGCTAGAGCAAGGGGCCTCGAGAGAAAATGCAGAGAAATG

AGCCACATATATTGGACAAGTAAATTTGAGGATGCAAGTTCTCACTCTATCCTCCTTCAGCCAGCT

GTTCCGGAGAACATGCAGCAACATGATTCAACAAATACAGTAAGCTTCTAAACAATCTATTGAACA

GCCATAATTTTTGAACACATCCTTAGAACAGTACATCTTCTCGGATTTCTCTTCCATCCTTTCGGG

TCAAACATAAAATACTCCCGGTATGATTACCCTCTAAGAATCACATAGTCGCTTCCACTAACAGTT

ATTTTAGTTTACTTATGATCCTAATATCTGGTTCCCTGTATGTCGAGTTCCTCTTTACTCATTCCT

TCATAAACTTGAGTTTTTGATTTTCAACATTTTAACTGACATCCCACAGCGTCAGCCAAAGATTCC
AAATACCTCGTCTACTGTAAGGCTTGAAGATCTTTCTCTGATGATCGGTATGCTTCAAGCTCTACG
TTCCAATTTAAAAGTCTTCACTAACTTATATAACCTGCAGACCAAATAGAGGAATTGCAACCAAGG
CGTGCGTATGCGATGAGCCACGCATATGGTGTGATCATTCGAACGGAGTGTTCCTCTGATGGTAGG

ATCATTCATCATGAAGTTCCTCTTCTGTGA

CDS annotation:

join(1..47,159..831,885..944,998..1027,1106..1169,1229. .1350)

(1..289,345..1171)

Protein (Truncated):

MVEGRLMVSVSFHIDE>

Note: The red stop codon is the in-frame stop codon that disrupts this gene and produces a

truncated protein.

T. aurantiacus, ppgA, a-factor pheromone

Gene sequence:

ATGAAACTTCATTCCGTCCTCGCTGCCATCCTGGCAATGTCGTGGAGGCAGTAG

CDS annotation:

(1..54)
Protein:

MKLHSVLAAILAMSWRQ*
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T. aurantiacus, preA, a-factor pheromone receptor

Gene sequence:

ATGGCTGCCGGAACTTATGCCCTTTCTGCTCAAGCTGTGGTCGTACCGGCCCTGTCTGTCTTTTCG

ATCATTCTGAGCATCCCTCCCTTGGTCTGGCACTCGAAGAATCACAACTTTCCTGCTTCATGCCTT

GTCATCTGGTTCCTTATCAACAACATTTTCAACATCGTGAACGCCGCTATCTGGCCGACAGATGAT

GTCGATTCGTGGTGGAGCGGCGTTGGCCTCTGCGATATCGAAGTTAAGCTGATGATAGCCAGCTAT

GTGGGCGTACCAGGAGCCCTGATGTGTATCTTCCGTACCCTCGCCCATCTCCTGGACACGGACCGT

GTCGTTCTGGTCCCTAGCCGCGAGCAGTCCCGGCGGCGCCTTGCCTTCGAAGTATTCTTCTGCTTG

GTTGTGCCAGCCATCTCCATGATCACGCACTACGTCGTCCAGAAGAATCGATTCATGCTCTACACG

ATTGCCGGTTGCGTCAACTCCTTCGACGAAAGCTGGGTGACGCTCGTGCTTTCTTTCATCTGGCCC

ACAGTTATCTGCCTGATTGCCGGGTACTACTGCTGTATGGCCTTCTTTTTCCCCTTTGATCTGAGT
ATCCAATTCTGACGAGCCGTTTACAGGTCTGGTGCTATTCCGCCTCTGGAGGTACAAGAATCAATT
CGGGACGATCTTCAGGTCTTGTGACAGCAGCCTAAGCAAATCACGCTTCCTACGACTCTTTTTCCT
CGCATTCATGACGCTTCTCGTTATCCTGCCTGCGCAGGCTTACGTTCTCTACACCAACGTGGAATT
CTCGCTTCCATGGCACTCGTACTCGTGGAGCAAGATACACGGACCGAGCTGGAACATGATAACCAA
GATCGCGACGCACGGCCAGATCTTCTTCGACCGTTGGATTCCCATTGCCGGCGGCATCCTGCTATT
CTTCTTCTTCGGATTCGGAACGGACGCAACCATGATGTACCGCTCGTTCCTCCTGAGGCTGGGACT
GGGCCGCTGCTTTCCCGCTCTGTCACACCCTCACATCTGCAGTAGCCGTAGGACGAGTACAAGTTC
TGTGAGCCCAATAGTATCATTCAGCAGCCGCGCGAAGCTGCTATTCAGTCGGACTCAATCTATCGT
GTCGAGGTGAGACTCCCTCTCTTATCATCCTTCTCGGATCCAATTAGGTATTTACGTAGGAGTGGC
AGGACAAACTCCGTATCCACTGAACCCTTCGCGCCCTCTTCTTCTTCTTTTCCTTCTAAGGATCTC
GAGAAAGGATTCCCTTCCATTTCCAATACCACTACTACATTTCCACGCCGTCACCAACTCTGGGGC
CTCTTCACCCCCAACCGCGAGCGTCGCCGTAGCCGTCACCGTCACCGTGACATTCCCATCCCTCGC
CTCCCAGGCTCAGAGAATACGGTTTCCACCACGGCTTGGGCAGGCAAGGGCGAGCGGCGCTCGAGC
GAGGCCGATACCGACACCATCCCGTCTCCTTCCAAGAATGGCATCATCAAGGTGAAGCAGATGATT

CGGCAGACAAGCGAGAAGAGGTGA

CDS annotation:
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jJoin(1l..562,621..1128,1182..1542)
Protein:

MAAGTYALSAQAVVVPALSVFSI ILSIPPLVWHSKNHNFPASCLV IWFL INNIFN1VNAAIWPTDD
VDSWWSGVGLCD IEVKLMIASYVGVPGALMCIFRTLAHLLDTDRVVLVPSREQSRRRLAFEVFFCL
VVPAISMITHYVVQKNRFMLYT IAGCVYNSFDESWVTLVLSFIWPTVICLIAGYYCCLVLFRLWRYK
NQFGTIFRSCDSSLSKSRFLRLFFLAFMTLLV ILPAQAYVLYTNVEFSLPWHSYSWSKIHGPSWNM
ITKIATHGQIFFDRWIPIAGGI LLFFFFGFGTDATMMYRSFLLRLGLGRCFPALSHPHICSSRRTS
TSSVSPIVSFSSRAKLLFSRTQSIVSRSGRTNSVSTEPFAPSSSSFPSKDLEKGFPSISNTTTTFP
RRHQLWGLFTPNRERRRSRHRHRD IP IPRLPGSENTVSTTAWAGKGERRSSEADTDT IPSPSKNGI

IKVKQMIRQTSEKR™*

T. aurantiacus, preB, a-factor pheromone receptor

Gene sequence:

ATGGATATCAGTGACCCATATACTCAGAGTTTTACTCTCATAGGCGCCGATGGCACTACTTTCAAT
GCGACTTTGTACGAGATAGACGACTATCTCCAGTATAGCATCAAGATCTGCATCAACTACGGCTCC
CAGATCGGTGCTTCCATCGTACTCTTTATCGTCCTGCTGCTGTTGACAAGGCTTGACAAGCGTCAT
TCTCCCGTGTTCTTCCCCAACAGCTGCGCTCTCTTTTTCAACATCTGCCGGCTAATCTGCATGGTC
ACATATTTTACCACTAAGATTTTCAGGGCCTATCCCCTCCTCTCGGGCGACCTCTCGGAAGTCCCA
CTCAGCGCCTACGTCAACTCCATCCTGGGTGTTATCTTGACATTCTTCCTGGTGGTCTGCTTTGAT
CCTGCAGACACAAGTCGTCTGTACGACTCTCCGCAATGTTTACAAACGCATCATCTTCGTGATGTC
AATCCTCATAGCTCTTGTTCCAATCGGATTCCGTCTGGCGTTTGTAGTCGAAAACTCAAAAACCAT
GGCGTCAGAGGGTTCTACTCGATATGCCTGGCTGCTAAATGCCACAAACATCCTCATAACCATCAG
CATCTGCTTCTTCAGCGCGATCTTCGCAATCAAGCTGGGTTACACCATTTGGCAGCGCAGGCAGCT
CGGACTGAAGCAGTTTGGTCCAATGCAGGTAATCTTCATTATGGGCTGTCAGACTATGATCGTTCC

TGGTAA

CDS annotation:

(1..732)
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Protein:

MDISDPYTQSFTLIGADGTTFNATLYEIDDYLQYSIKICINYGSQIGASIVLFIVLLLLTRLDKRH
SPVFFPNSCALFFNICRLICMVTYFTTKIFRAYPLLSGDLSEVPLSAYVNSILGVILTFFLVVCFD
PADTSRLYDSPQCLQTHHLRDVNPHSSCSNRIPSGVCSRKLKNHGVRGFYS ICLAAKCHKHPHNHQ

HLLLQRDLRNQAGLHHLAAQAARTEAVWSNAGNLHYGLSDYDRSW*

T. crustaceus, MAT1-2-1, MAT1-2-1 protein

Gene sequence:

ATGGCGACTATCTCTTCCATTGCGATAAAATCAGCTGCCGAATCCATGGACCAAGTGACAGAATTG
CTCTGGCAGGACGCTATGCGTCAACTCGGCTCTACCAACAACGAGATCCTCTTACCGACCAACGTG
ATTGACTTGATCGGCCAGGCCAACGTCGACAAGATCAAAGCCCGTGTTTGGTAATGTTTTTGTTCT
ATTTTGATGACTCTAGCTCATTAAATGCAGTGCTCTAATTCGTGCTCCTGTTGTGGCATTCATTGA
CGAGTCGATCAATGCTCTCCGCATCATGCGTAGACCGGCGTTCGCAGGCTCAGCCAGTTCTGCAGC
GTCCCACGTCGTCGTTCCGCTGTATAGTGTCGCCGGCCATAAAGACATGGCTTCTGAGAATATGAC
GGCTACACCTAAAATTGGAACTCCTGCAAAGGCTGCAAAAATTCCTCGTCCTCCGAATGCCTTCAT
TCTCTACCGTCAACACCATCATCCCATGGTCAAGGAGGCGCATCCCGACTTTCATAACAATGACAT
CTGTATGTATTTCTGTCTATCTTCCCTCCTTATTTAACAAGGAATTACTGACGAACAATTAGCAAT
CATGCTCGGAAAGCAGTGGAAAGAGGAGTCAGCCGATGTCAAAGCTCACTTCAAAGCTCTTGCAGA
TGAAATCAAGCGCAAACATGCTGCAGATTATCCAGACTATCAATATGCCCCTCGAAAGCCGTCTGA
AAAGAAACGCCGGTCGACTTCTCGCAATGCTTCAACTAGAGAGCAGCGCAATCTACCCCCCTTGCC
AGTGGCATCCTCATCTGTCCCATCCGCCATTTCGGCGCCAGCTGAGCAGTCTGCTCTTACGATAGG
GGATATCGATAATATTGATTCGATGAATGACATGTTATCCTTCAACGCTGCTCTTGGCGTTAGCAC
TAATTATGAAAATGCTGAGTTTGACAATGAAGAGTTCGATGCTATGATCCAGCGCGTCCAGGACGA
CCATGATCGAGTGGCATTCCATGAAAACTTCAACCTCACATCCAGCGCCCCGTTGGATACGCTGCA

CTTCTCGGACTTTATCGTTGACTACTATTGA
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CDS annotation:

join(l..182,229..530,591..1087)

Protein:
MAT 1SS 1A 1KSAAESMDQVTELLWQDAMRQLGSTNNE I LLPTNV1DL I GQANVDK IKARVCAL IRA
PVVAF IDESINALR IMRRPAFAGSASSAASHVVVPLYSVAGHKDMASENMTATPK 1 GTPAKAAK I P
RPPNAF I LYRQHHHPMVKEAHPDFHNND 1S IMLGKQWKEESADVKAHFKALADE I KRKHAADY PDY
QYAPRKPSEKKRRSTSRNASTREQRNLPPLPVASSSVPSAISAPAEQSALT IGD I DN IDSMNDMLS

FNAALGVSTNYENAEFDNEEFDAMIQRVQDDHDRVAFHENFNLTSSAPLDTLHFSDFIVDYY*

T. crustaceus, MAT1-2-4, MAT1-2-4 protein

Gene sequence:

ATGGACCCATACGGCGCTATCCTCCTACAGTGGCTTCAAGAAATGGCTGCGGATGCAAACCTTGGG

CCGGCCAAAAGAAGTAAGGCATCGTATATCGCAACCTCATTCCATACTCATCGCAATACCATTCGC

CTTTATGGCCCAAGTTTTAGCTCTTTTTAG

CDS annotation:

(1..162)
Protein:

MDPYGAILLQWLQEMAADANLGPAKRSKASY IATSFHTHRNT IRLYGPSFSSF*

T. crustaceus, ppgA, a-factor pheromone

Gene sequence:

ATGAAGCTTCTTTCCATATTCGCTGCCATTCTCGCAGTCATCGTTGTGGAGGCAGTTGCGATTCCT

GGCGTCCATAACGGCGGTAATTGGTGCTCTTTAAACGGCCAGGGCTGCAAGCTCAAACGTACTGCA

GTCCCTGTCGAGGATTCCCTCGCCAAACCTGAACCCAATGCCGAGGCCGCCGACAAACACGCTGCC

TTCTGA

CDS annotation:
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(1..204)
Protein:

MKLLSIFAAILAVIVVEAVAIPGVHNGGNWCSLNGQGCKLKRTAVPVEDSLAKPEPNAEAADKHAA

F*

T. crustaceus, preA, a-factor pheromone receptor

Gene sequence:

ATGGTCTCTGAAACTTACCCCCTTTCTGCTCAAGCAGTGGTCATACCGGTTCTGTCTTTCTTTTCG

ATCATTCTGAGTATCCCACCCTTAGTCTGGCACTCGAAGAATCGCAACTTTCCTGCATCATGCCTT

ATCGTCTGGTTCCTTATCGACAACGTCTTCAACATAGTGAACGCTGCTATCTGGCCGACTGACAAT

ATCGATTCGTGGTGGAGCGGCGTTGGCCTCTGCGACGTCGAAGTTAAGCTGATGGTAGCCAGCTAT

GTGGGCGTACCTGGAGCCCTGATGTGCATCTTCCGTACCCTTGCCCACCTCCTGGACACGGATAGC

GTCACTCTGGTCCCAAGTCGCGGACAGTGCCGAAGGAGACTTGCTTTCGAAATACTTTTCTGCTTA

GTCGTACCGGCTATCTCCATGGTGACCCACTACGTCGTCCAGAAGAATCGATTCATGCTCTACACG

ATTGCTGGGTGCATCAACTCTTTCGACGAAAGCTGGGTGACGCTCGTGCTCTCTTTCATCTGGCCC

ACGGTGATCTGCCTGACTGCCGCGTACTACTGCTGTATGGTTTTCTTTCCTTTCATTTGGATCTCC
AAGACTGACGAGCCGTTATAGGCATGGTGCTATTTCGCATCTGCAAATACAAGAATCAATTTGGGA
CGATTCTCAAGTCTTCTGATAGCAGCTTGAGCAAATCAAGATTCCTACGACTTTTCTTCCTTGCAT
TTCTGACGCTTCTCGTTATTCTCCCCGCACAGGCTTGCGTTCTCTACACCAACGTGGCACTCTCAC
TTCCATGGCACCGATACTCCTGGGGCAATATACACGGGCCGAGCTGGTATACGATAACCAAGGTGG
CTACGCACGGCCAGGCCTTCTTCGACCGTTGGATTCCTATTGCCGGTGGTATTCTGCTATTCTTCT
TCTTCGGTTTTGGAACAGACGCGACCATGATGTACCGCTCGTTCCTCTTGAGACTGGGACTCGGAC
GTTGTTTTCCCGATCTGTCGCGCCCTCGTAACTGCAGCGCTCGCAGGATGAGTTCAATTTCTGTAG
GCCCAGTAGAATCATTCAGCAGTCGCGCGAAGACGCTATTCAGTCGAACGCAGGCTATGGTTTCAA
GGTAAGGTGTTCTAACTGCACTGTGCAACTCTCCGATCATCCTTAGACCGAATTATTTACAAGCGT
ACTAGGACCAATTCTATCGCCACGGACCCCTTCACGCCCTCTTCTTCCAGCGATATTGAGAAAGGA

TTCCCCATTTCAAACGGTTCCATAAACACCATCCCACATCGTCACCAACTTTGGGGTCTATTCACT
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CCTAACGGCCAGCGTAACCGTAACATGTCCGTTCCTCATCTTCCGGGCTCAGAGAATACGGTTTCC

ACCACAGCTTGGGCTGGGAAAGACCAGCGCCGCTCGAGCGAAACCGATGCAGAGACCATCCCGTCT

TCTGTCAAAAATGACATTATAAAGGTGAAGCAGATGATCCGGCAGACGAGCGAGAAGAGGTGA

CDS annotation:

jJoin(1..562,616..1123,1194..1515)
Protein:

MVSETYPLSAQAVVIPVLSFFSIILSIPPLVWHSKNRNFPASCL IVWFL IDNVFN IVNAATWPTDN
I DSWWSGVGLCDVEVKLMVASYVGVPGALMCIFRTLAHLLDTDSVTLVPSRGQCRRRLAFEILFCL
VVPAISMVTHYVVQKNRFMLYT IAGC INSFDESWVTLVLSFIWPTVICLTAAYYCCMVLFRICKYK
NQFGT I LKSSDSSLSKSRFLRLFFLAFLTLLVILPAQACVLYTNVALSLPWHRYSWGNIHGPSWYT
I TKVATHGQAFFDRWIPIAGGI LLFFFFGFGTDATMMYRSFLLRLGLGRCFPDLSRPRNCSARRMS
S1SVGPVESFSSRAKTLFSRTQAMVSRTNS IATDPFTPSSSSD IEKGFP ISNGSINT IPHRHQLWG
LFTPNGOQRNRNMSVPHLPGSENTVSTTAWAGKDQRRSSETDAET IPSSVKND I IKVKQMIRQTSEK

R*

T. crustaceus, preB, a-factor pheromone receptor

Gene sequence:

ATGGTCCCTATTGACCCATATACTCAGAATGTTACTCTCCACCGCGCTGATGGCACTCCTTTAGAG
GTGCCTGTGGGCCAGGTGGACTACTTCGTCCAGTATGGCATCAAGATCTGCATCAATTACGGCTCG
CAGATCGGTGCTTCCATCATCCTCCTCATCGTCCTGCTAATGTTGACCAAGCCTGAGAAGCGCTAT
TCCCCCGTGTTCTTCCTGAACAGCAGCGCTCTCGTCTTCAACATCTGCCGGCTGATCTGCATGGCC
ACGTTTTTCACCACCGAGTTTTGCAAGGCCTATCCTTTCCTCTCGAACGACTTTTCAAGCGTTCCA
CTCAGTGCCTACATCAACTCCGTCCTGGGCGTTATCCTGACATTCCTCCTGCTGATCTGCATTGAG
ATCTCCTTTATCCTACAGACCCAGGTCATCTGTTCCACCCTCCGCAACGTCTACCAACGCATCATC
TTCTGGGCATCGATGCTTATGGCTCTCGTTCCAATCGGATTCCGTTTCGCGTTTGTCATCCAAAAC
TCAATACTCATCATGGGAGCAGAGGCCTTTACTTCATATACCTGGCTGCAGAGCGCCACAAATATC

GTCATAACCATCAGCATCTGCTTCTTCAGCGCGATCTTCGTCGTCAAACTGGGCTACACTATTCGG
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CAGCGCAGGAAGCTTGGGGTGAGGAAGTTTGGTCCAATGCAGGTCATCTTCATTATGGGCTGTCAG

ACCATGATCGTTCCAGGTAAGCATAGTATTCCGTGCGTATGCATAGGCAAACTTGGCTGACCTTGC

CAGCTTCTTTCTCAATCATGCAGTATTATATCCCCGTGCCTGAAATGGAATCAAACGTTCTAACGC

TCGTCGCGATATCTCTTCCGCTTTCCTCAATGTGGGCTGCGTCTGCTCTTCACAACCAATCTGAAT

CAGCAGGCGATTCCATCGAACGCCGTAAGCTTTGGAACCCATTTTCATCTTTCAGCCTCGATACGA

GCAGACGGTGGTTGATATTCAAGAATTCCTCTTCGACCGTCACCCACATCAGCAGCGTCTCTTGCT

CGAACTCGACTATGCTTGACCGTCTCTACCCTGACGTGGAGGCTGGAAAGGGGATAGGAGTACACC

GTGACTTCTCAGTGTCCAACTCGCACTGCAAAGAAGTTCTGAATGCGTGA

CDS annotation:

join(l..742,796..1172)

Protein:
MVP 1DPYTQNVTLHRADGTPLEVPVGQVDYFVQYGIKICINYGSQIGAS I 1LL IVLLMLTKPEKRY
SPVFFLNSSALVFN ICRL ICMATFFTTEFCKAYPFLSNDFSSVPLSAY INSVLGVILTFLLLICIE
ISFILQTQVICSTLRNVYQR I IFWASMLMALVP I GFRFAFV IQNS I L IMGAEAFTSYTWLQSATNI
VITISICFFSAIFVVKLGYT IRQRRKLGVRKFGPMQV I F IMGCQTMIVPASFS IMQYY IPVPEMES
NVLTLVAISLPLSSMWAASALHNQSESAGDS I ERRKLWNPFSSFSLDTSRRWL IFKNSSSTVTHIS

SVSCSNSTMLDRLYPDVEAGKG I GVHRDFSVSNSHCKEVLNA™*
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