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Figure S1: Nucleotide sequence of the D. macquariensis strain D50 TEF1 gene (bold text) with 5’ and 3'-flanking

aatctcgttg
tacaagtgtg
ttaggtaagg
agaggtatca
attattgatg
gctgattgtg
aaggatggtc
attgttgeta
gtcaaggaaa
gtcccaatct
tacaagggtt
getattgatg

tagtact aas

atgagaa atttt

ga Cagacyg

gtccttggat

C ac atcc

tcattggtca
gtggtatcga
gttctttcaa
ccattgatat
ctccaggtea
ctattttgat
aaaccagaga
tcaacaagat
cctetaactt
ctggttggaa
gggaaaagga
ctatcgaace

&é&ti&ét[&
cgtcgattet
taagagaacc

acagcaatcg

gececttaatt

» tcatgeattt

cagccaaaat
tcatccagaa

ctccagegta

ga ctcatctctg

atcaaaatgg
ggtaaatcta
attgaaaagt
gtacgcctgg gttttagaca agttaaaggce

cgctttatgg aagttcgaaa

cagagatttc
tattgetggt
acacgcttta
ggactctgte

atcaagaaca
ggtattggtg
ttagcttaca
aaatgggaca

cgtcaagaag gteggtttca

cggtgacaac
uccamcl:
accaaccaga

caagatgtct acaagategg tggtattggt
atcatcaagg ccggtatggt tgtcacctte
tcogttgaaa tgoatcacga acaattaace
aacgtcaaga atgtttcogt taaggaaatc
aacgacccac caaagggtge tgactcttte

ggtcaaatct
aagttcgaca

cetetggtta
ctttaatcga

ctctecagte
aaagattgac

cctaagttca tcaagtctgg tgatgetget
tgtgttgaag ctttcactga ctacccacca

caaactgttg

aagctacttg
ttattttgat
aggaacctat
gacctcaatc
cgaaaaattt
tgataagece
ttctttaaca
tattgtaggt
cagagtcagt
tattagccta
ttaatatcat
ataaaccaaa
taatagattyg
tgcatcgagt
agtttacgat
tcatcttggt
tttggacgayg
gattcaacca

ctgtcggtgt
ctcaaaaggce
aatttgaatt
aagtaatttt
ccaatttgaa
gtcggatatt
ccttatcaag
accaaactta
cagctggtac
agaaaagtta
aaaataccgt
tgaagtattt
tcatctttty
aaaaaataga
tttaccttga
agcagatttet
ccaagtgcca
cctaccectyg
tttttgagea
caacaaggtt

tatcaagtct
tgctaagaaa

acgtaaattt
atactttaat
cgcaaactct
atgtccaaca
ccacatgtga
tattaagate
cctcaactgt
gtgaaaaate
gttaaatatt
aaaccatcga
ataaatacaa
gaaggatgat
ccagatctgt
tagcttcaaa
agactgtgte
acaatgtcaa
aagccatece
acactgaget

regions. The putative promoter sequence is red.

atgattgage
ggtaagtcct
ccaactgaca
actgtgccag
gecccagetg
gaaggtgttce

aattgaatta
gtaaagaaaa
ctaccaccgg
tcgaaaagga

ctccaaagtt
tgattactgg
aattcgaagc
ccttaggtgt
aggccagatt
acccaaagag
catcctctaa
ctggtaagac
aggctttaag
teggtagagt
gtgttaccac
caggtgacaa

gggctcatct
acttccatat

ctgc

¢ catataaccg
L atttgttaaa

aatttcagaa
ggctectigt

ccacgtcace
tacttcccaa
cggtatctce
taagcaattg
cgacgaaata
tgttccatte
ctgtccatgyg
tttgttagaa
attaccattg
tgaaaccggt
tgaagtcaag
cgttggttte

agaagaggta acgtctgtgy tgactccaag

accgctcaag
ttagattgte
agaagaactg
attgtcaaga
ttaggtagat
gttgaaaagt
taagctoctt

cgagtttttt
gtttaatagt
attcggactg
tcagtcgatyg
aaagtcgtee
cctgttatat
ttcaaacttt
atcattgaac
tttcattgac
gaatcctttt
tataatcata
ttcaagagtt
tccaaaggta
ggecgacaca
tttgggcaat
gacgatgttg
agagcacgtt
ggaaatgttyg

ttattgtctt
acactgctca
gtaagaagtt
tggtcccate
tegetgtgag
ctgacaagtc
aatttgaaat

ccctacagtt
tgatctaaac
cagtatacac
ccatgaacac
tcaatgacga
gaagttccat
gagatggatt
cgagtcataa
tctgagtggt
aaaatgacaa
gaattaattt
gttgcaagat
tacaatttga
tcatcagcag
ttggatacgt
agtaccttgg
ttatacaaaa
gaacatttge

aaaccatcca
cattgettgt
agaagacaac
taagccaatg
agatatgaga
cggtaaggtt
tgtccgggag
agaattctgt
gcteetttgt
agttcccgtt
aaaagccgtc
gtcaaagatc
ttttcacata
agtattgcgt
tctggggaaa
acaactttcg
taaagtagtt
tttttgtttt
cggctegtge
acttgaaaat
attatgaaaa
tcgccagacg
gatacaagga

gggcattaca
aaaaattgge
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Figure S2: Nucleotide sequence of the D. macquariensis strain D50 IEF2 gene (bold text) with 5" and 3'-flanking

tgggtaaaga aaagactcac
ctaccactac cggtcactta
agttcgaaaa ggaagecget
acaagttaaa ggctgaaaga
aaactccaaa gttccacgte
acatgattac tggtacttcc
gtgaattcga agetggtate
acaccttagg tgttaagcaa
acaaggecag attcgacgaa
tcaacccaaa gagtgttcca
aaccatcatc taactgtcca
cctctggtaa gactttgtta
acaaggcttt aagattacca
cagtcggtag agttgaaacc
ctggtgtcac cactgaagtc
ttccaggtga caacgttggt
gtaacgtcetg tggtgactee
aagttattgt cttaaaccat
gtcacacage tcacattget
ctggtaagaa gttagaagac
agatggttce atctaageca
gattcgetgt cagagatatg
agtctgacaa gtccggtaag

i ddaaaaaatt tcgcce

tataaggaat

gttaatcttg ttgtcattgg tcacgtcgat
atttacaagt gtggtggtat cgataagaga
gaattaggta agggttcttt caagtacget
gaaagaggta tcaccattga tatcgcttta
accattattg atgctceccagg tcacagagat
caagctgatt gtgctatttt gattattget
tecaaggatg gtcaaaccag agaacacget
ttgattgttg ctatcaacaa gatggactct
atcgtcaagg aaacctctaa cttcegtcaag
ttcgtoccaa tototggtty gaacggtgac
tggtacaagg gttgggaaaa ggaaaccaag
gaagctattg atgctatcga accaccaace
ttgcaagatg tctacaagat cggtggtatt
ggtattatca aggccggtat ggttgtcace
aagtccgttg aaatgcatca cgaacaatta
ttcaacgtca agaacgtttc cgttaaggaa
aagaatgacc caccaaaggg tgetgactet
ccaggtcaaa tctectcectgg ttactctcca
tgtaagttcg acactttaat cgaaaagatt
aaccctaaat tcatcaagtc tggtgatget
atgtgtgttg aagctttcac tgactaccca
agacaaactg ttgccgtcgg tgttatcaag
gttaccaagg ctgctcaaaa ggctgctaag

attaatgtag
actttaaaaa
gtggegtgge
tgaacttcac
aacaaagaac
gtattaatta
tatcatgttc
gacatagaac

aattttatat
tgattgtage
caagtatety
actggcgaac
gtacctgacg
atagecatggt
aactggaaat
cgtgttgacy

tggttacttg
ctecgataag
gegeatgeac
cctactagtt
ttataatcaa
gaaaattttt
agatacagtt
ataage

regions. The putative promoter sequence is pink.

ttttatatta
cactagcetta
atttateget
aaacgacttt
catatgccat
ttagcacaat
aaatgaactt

ggctttttga
ttgtctcetgt
aaagactatt
tatactttte
atcaccttct
agatactgta
tgttgataga

taaatte

aaag

tCaaacaaaa

tccggtaaat
actattgaaa
tgggttttag
tggaagttcg
ttcatcaaga
gotggtattyg
ttattagett
gtcaaatggy
aaggtcggtt
aacatgattg
getggtaagt
agaccaactg
ggtactgtge
ttegecccag
accgaaggtg
atcagaagag
ttcaccgete
gtcttagatt
gacagaagaa
getattgtea
ccattaggta
tctgttgaga
aaataagctyg

atacatatga
aaatcgttat
taatagaatt
tccgagtaat
aggtccttag
tacaaccaga
gggtctattt
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cattatatac
ttctgtacgt
tcttcacate
cggtegtgte
tccataggte
tgacttegey
999tgcgcgyg

actecratatc
ctattggtcg
ggtgttatta
tgggtaacaa
gggtccgacyg
cagacgtcat
tctttttcce

ctattggtat
gatctgacat
acatgttcaa

atgaagtaga
aattcgecga
ggcgacaceg
atgcgttacg
aaagcctcac
cgaccectyg
ctctcccgga

ccaattcrrt
aatatacata
aaacccttaa
ctacacccat
ttccgeacac
ggctegtgtt
cgacctatca
tcagttcatsa

CCgaatataa tt

taacggttte
caaggttgtt
gtacgattct

ggtegtattg
gocgtcaatg
actcacggta

aacactgtga
cttcctgtat
accccegett
tcgectaaate
cacatccatt
cggtettege

caccacaatt

agaatattta
gacgtttagt

atccattcat

gatacaaggg

acaccttagt catcgacggt caatctatca aggttttcgg
ttccatgggg taaggtcggt gttgactacg tcatcgaate
tggaaggtgc tcaaaagcac attgacggtg gtgccaagaa
cctcagatge tccaatgttc gttgttggtg ttaacgaaca
aaaatacacc ccagacttga agattgtttc caacgcttct tgtactacta actgtttgge
tccattagec aaggttatca acgacacctt cggtattgaa gaaggtttaa tgaccactgt
ccactccatc actgccacce aaaagaccegt tgatggtcca tcccacaagg actggagagg
tggtagaacc gottctggta acattatccc atcttccace ggtgotgoca aggeggtogy
taaggttatt ccagaattaa acggtaagtt gaccggtatg tctttgagag ttcctactgt
cgatgtttca gttgttgatt taaccgtcag attgaagaaa cctgctacct acgaagaaat
ctcecgaaget atcaagtetg cttctaacgg tgaattaaag ggtgtcttag gttacactga

1141
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1261
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1381
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1621
1681
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Figure S3: Nucleotide sequence of the D. macquariensis strain D50 GAP gene (bold text) with 5" and 3'-flanking

agatgctgtt
ggecggtate
cggttactee

agecgacecet
aaaatgtatt
aattettagg
ctatattaac
aaattctata
atatttectt
ggacaaatta
cttgactcaa
gttggttaat
aatcactcat
caagggatta
cgcatcatea
tctaattcag
attcaacgag
agataattat
atcgaacgat
atcggattec
aaattttaat

gtttccaccg atttcttagg ttccagctac
ttattatecce caaccttegt caagttgate

accagagttg tcgatttatt agaacacgtc

aaactataat
tattttaaca
ctegtatyggy
cgttetaata
catatacatt
attacctaaa
tttctagate
caacaattgg
gatatgatat
agctegagac
ttgectcgac
ttcaatacygt
gegattgaaa
aaatatctca
gctgaggtca
tcattaagaa
aaaggactca
aacctacctt

ttatttatgg
ttaaaacact
tttecaacey
tettgtgegt
atcactatca
tttgacacty
aaacattcaa
actatatctc
cagattacag
agtttaatca
aaaccataat
tggtgatgat
atctacctac
acttaattat
taggtgacygt
acatcatcat
ttaataacgt
tgattcggtt

regions. The putative promoter sequence is green.

tttategtee
tgtatatgta
tagetggtgt
atttatttgt
catacattat
ctectegtty
attatacaaa
aacaataaca
atcatttgag
atttacaatec
attcatcaaa
aaaaacaacqy
agaagttcce
aaataatgta
tgaattgatt
caatatteee
caatgattte
cacttcaagg

tottctatet
tettggtacg

gccaaggett

ctagcatata
gcgagtttgg
aggtgtgatg
aaatattcac
cactattata
ttacaacggt
tcaaatgata
tgtcaatatt
gatttactce
acatatattt
gctactgata
aactcatcet
ataatagtac
tctaacaget
tatcaaacta
gaaaaagatg
ttgaaacaaa

tcgatcaaaa
ataacgaatt
ctaattaact

tatgcgcaat
catgtatgtg
tacttttaaa
atatttgttt
tacacagtgce
ttctetteat
ctgtaccteca
tattccaaac
tagattttaa
ccataagaca
ctaacgacaa
tattaaggat
gggaattaaa
tattatctat
gccacctegt
taagtattat
cgagcctgtt
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Figure S4: Nucleotide sequence of the D. macquariensis strain D50 CYC1 gene (bold text) with 5" and 3'-flanking

aggaattaca
aattgcatte
aagctttctg
taaccaggtt

ggtgctaact
cacaaggttg
tactcttaca
gactacttgg
aagaaaccta

atttattaga
gaatttaget
gattaaatgce
ttcacgtgac
attatattac

aatagaagee
gttaacaatt
gcccgattca
tcttaacata

tatttaaaac

gtccaaactt
ctgatgccaa
aaaacccaaa
aggacagaaa

tgttgaaaag
agttacacat
ttacagtaga
ccagtatgag
aattagtggc

ataaatatat
atgagaaatt
aaacaagttg

tcattectgt
tttcacctty
ttaattccca

atataaatat
attggaacat
taatataatc

tagccaataa
atataaaagqg
ttttatattt

tatcatgcca gotccatttg aaaaaggttc cgaaaagaag

cagatgttta
acacggtatt
taaaaagaag
gaaatatatc
cgatttgatc

tttactegte
ttatctgtat
gtacaagcag
tgaaaagttc

aac

caatgtcaca
attggtagaa
ggtgttcaat
ccaggtacca
acctatatag
gttttgtaca

atacatgaat
tgggggttat
gccaagtcaa

ctgttgaaga
catctggtca
ggactgaaca
agatggcctt
ccgaagctac
aacactgttt

aatattaacy

atttggatgg
ccactgtatt

regions. The putative transcriptional terminator sequence is purple.

aggtggtcca
agccgetggt
aactttatcc
cggtggttta
caaataaacc

aatgggccte
aacgatgtta
acattatctg
acagacggca
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Figure S5: Nucleotide sequence of the C. santamariae strain G12 TEF1 gene (bold text) with 5" and 3"-flanking

atatttatta
agacatgtaa
tgaaattgta
caaagacaga
ttctctgatt
ggaaagataa
ctaaatcaac
ctttcaatat
aggtttatgt
aaaaaataaa
ggtctcatcg
taactactag
gaatcaaata
tacatttata

at
ccggtaagte

aaagaaaaga
cgagttgaat
gaaggtatgc
gagttcttac
tggtgcatgg
acattatatg
tatttgagte
acagttcaaa
tgggcggtaa
aaattattga
acttatcgat
gttatagtaa
ctctacatga
tttcataacc

gggtasagat

aaccactact

aatagatcaa
tttataataa
gtttagaaag
atttatetta
gttgctttat
caggtcactt
caaaatttta
taataaaaat
attacacaaa
tctgaagatt
ccgecaaagt
agacgattga
atttatttte
tctctttaa

aagaatcacg
ggtcacttaa

gattaatcca
aaaaagaaaa
gagctgaagt
gacgaattag
tgttgcaaaa
aaacacttga
cataaattac
tagggttage
gttgagaaga
LLLtLLeLty
gtaacctaaa
gtaagtcagg
ccctetaagt

ttaacgtegt
ttttcaagtg

aggttgttta
tatatgattt
taacgagatg
gatgcttcat
tagtggggga
taaagtcatc
ataaattact
gtagataaaa
taagatgcgc
gagatttcgg
tagtgaaacc
attgggataa
ctcatttctc

cgteattggt
tggtggtatt

ctattgaaaa gttcgaaaag gaagctaatg aattaggaaa aggttcttte
gggttttaga caagcttaag goctgaaagag aaagaggtat cactattgat
ggaagttcga aactccaaag tatcacgtta
tcattaagaa tatgattact ggtacttctc
gtggtattgg tgaattcgaa geocggtattt
tattagctta caccttaggt gttaaacaat
ttaaatggga taaggctaga tttgaagaaa
aggttggtta caatccaaag actgttccat
acatgattga accatctget aactgtccat
ceggtaaggt cactggtaag actttattag
gaccaactga taagccatta agattaccat
gaactgtgee agttggtaga gttgaaaccg
tegecccage tggtgttace actgaagtca
ttgaaggtgt tccaggtgac aatgttggtt
ttagaagagg taacgtttgt ggtgacacca
tcaatgctca agttattgte ttaaaccate
ttttagattg tcacaccgec catattgett
atagaagaac tggtaagtca atggaagatg
ctattgttag aatggtccca tccaagecaa tgtgtgttga

cattaggtag
ctgttgacaa
agtaaacaac

aaatatatat
cgtattatag
tgtgatttat
ttyggcatgtt
ttcatagtgt
tttatgcage

attcgetgtt
gtoagnmg
ctagtttace

aaaaaaaaay
gtgaattact
gattttatta
aagggtteta
tgcagcgaat
taaattatat

agagatatga
gttggtaagg
tttgatgtaa

tagaaatgag
gtgaaatatg
aacaaaagag
agaggtttat
aaattttttg
taaagggtac

regions. The putative promoter sequence is blue.

ctgttattga
aagctgattg
ctaaggatgg
taattgttge
tttcaaagga
tcgttccaat

tgcetccaggt
tgotgtttta
tcaaaccaga
tgtcaacaag
aacctctaat

ctetggttgy

aaagaagaca
aaagtataca
cattcaattt
tgtagtagat
gaggggaaga
ataaaacaac
ttttgaaatt
cgaatattgt
tacaaagtga
aaaattttga
taaacccaaa
aaaaataatt
attttatatt

cacgtcgatt
gataagagaa
aagtacgctt
attgctttat
cacagagatt
attattgetg
gaacatgctt
atggattceg
ttcgttaaga
aatggtgata

ggtacaaggg ttgggaaaag gaaaccaagg
atgctattga tgctattgaa ccacctcaaa
tacaagatgt ttacaagatt ggtggtattg
gtatcattaa ggctggtatg gttgttgttt
agtccgttga aatgcatcat gaacaattag
tcaatgttaa gaatgtttcc gttaaggaaa

aggttgatce
caggtcaaat
gtaagttcga
aaccaaaatt

gacaaactgt
tecaccaagte
gtagttttte

cgtattatgt
tcttaatatt
tataatgtga
atctatgeac
aataaaatca
ctacagetga

accaaaggct
ttotgotggt
tcacttagtt

catcaagtce
agctttcact

cgctgtceggt
tgotgttaag
tttgactaat

aactgtttge
tatgtcactc
tatttaggat
ggagaaaaaa
atcggaatta
gttggattac

gctgottcat
tactctccag
gaaaagattg
ggtgatgetg
gactacccac
gttatcaagt
gotgctaaga
gtatgaaatt

tgcgaaaaat
gagccacaaa
aaaacaaaat
gtaaaagaag
gtaaccttct
gttggaatgt
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tttacgtcety
gaaccaaaca
gacctgtata
aataatagat
ttcactttte

cagctccatt
tacaatgtca
tectttggtag
wm
ttccaggtac
tcacttactt
ataaaagcga
agtgagagag
atactetettat
atcgagatta
cacttteccta
cgtgtcatat

attctatttc
ttcatctgaa

ttgactaace gete

LLtrtatattet
atttctcact
taaccgtttt
gattctaata
ttttttttet

tgaacaaggt
caccgttgaa
aaaatctggt
ttggtctgaa
caagatggct
agcaagtget

aatgctctgt
attgtaage

cttatcctag

agaataactt

agcggactta
cgaccggttce
tagatgatta
tataagtgaa
cttttctict

tccgaaaaga

teggggtgaq
gacgaataag
aaaattteat
aagtttccag
cctaacatac

agggtgctac

gcgggeacaa
aattgaaaaa

gttagcqggt
aatgttattt
atacatacaa

tctctttaaa

aaaggtggtc caaacaaggt tggtccaaat
ttagcagatg gtttctctta tactgatget

caaaccatgt

atataataat
cccagaaaat
atgggttgct
aagttgaatt
gaataatcte

tctataatca

tatgtgcaac

ac ttetettteyg

ctgattactt
taaagaaacc

tttagaacac

Ltatgtttta
gaagaaaaat
ttatgcaagqg
tataataggc
cattaatcaa
tctetatege
tctcactcte
tagtgttteyg
tcaaactteg

agaaaaccca
aaaagacaga
tctagataag

tttaatgata
atttattgat
gagatgcagt
gtattagagg
aaacacaaac
cettEtcetee
actttcactc
atatatcgat
cttacattat

tecggaaacte
atagtaattt
aattttgtgt
ttttgcggtt
ttaatcatge

actagatgtt
ttacatggtg
aacaagaaga
aagaagtata
aacgatttag

Cdaaaagcaaa

gagtgtagag
gaagatgaga
tttgcatgag
tagaaaatag
attaactaag
tttttctecag
tttgacttgt
ctgtacctte
aat

Figure S6: Nucleotide sequence of the C. santamariae strain G12 CYC1 gene (bold text) with 5" and 3'-flanking
regions. The putative transcriptional terminator sequence is brown.

Table S1. Extracellular proteolytic activity and concentration of extracellular proteins of yeast strains isolated
from soil samples collected from various sampling sites in Antarctica ! after 72 h of cultivation.

Proteolytic activity at  Proteolytic activity at  Extracellular proteins

Yeast strain pH 7.0 (nmol/mL x min) pH 4.0 (nmol/mL x min) concentration (mg/mL)

Debaryomyces

. 7. .
macquariensis D50 630 50 0.030
Debaryomyces hansenii
IBT-D1 6.97 3.20 0.032
Goffeauzyma gastrica IBT- 2111 8.68 0.060
D7
Goffeauzyma gilvescens
BT-D13 16.18 8.56 0.096
Goffeauzyma gilvescens
IBT-D15 11.45 12.36 0.112
Goffeauzyma gilvescens
BT-D16 11.84 14.54 0.136
Goffeauzyma gilvescens
IBT-D20 15.98 24.47 0.122
Goffeauzyma gilvescens
IBT-D60 13.02 15.79 0.178
Leuconeurospora sp. IBT- 38.63 17.70 0362
D59
Naganishia globosa IBT-
D37 17.76 8.90 0.158
Naganishia adeliensis IBT- 11.45 12.43 0215
D58
Naganishia albida IBT-D62 27.60 18.30 0.329



Rhodotorula mucilaginosa

IBT-D12 28.22 17.50 0.150
Rhodotorula mucilaginosa

BT-D34 18.55 12.17 0.105
Rhodotorula mucilaginosa

IBT-D38 18.29 8.29 0.099
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Genetic and biochemical characterization of yeasts isolated from Antarctic soil samples. Polar Biol. 2017, 40, 1787-
1803, doi: 10.1007/s00300-017-2102-7.



