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Table S1. Sequences of oligonucleotides

Oligonucleotide

Sequence (5'to 3')

DNA oligonucleotides

RNR1 Xhol 5’ GCATCTCGAGAGAAATATTTCGTAGCCCTGGAACGAG
RNR1 Sacl 3 GTAGAGCTCTTCTCATTGAAGAACGATATAGGCGCAT
GPD/TDH3 promoter Sphl GGGAGAGAGAAAAGAAAAAAAAAGAAAAGAAGTTGCATGCGAAATGGC

GAGTATTGATAATGATAAACTC

RNR1 start — GPD/TDH3 promoter

GGACAGGTTCTTTACGACCGTCTCTTTTATAAACGTACATTTTGTTTGTT
TATGTGTGTTTATTCGAAAC

RNR1 start

ATGTACGTTTATAAAAGAGACGGTCGTAAAGAACC

RNR1 vector Xhol

CTAAAGGGAACAAAAGCTGGGTACCGGGCCCCCCCTCGAGTTCTCATT
GAAGAACGATATAGGCGCAT

RMD9 knockout forward

GTGTCATTTTCTTACACTATTCGGAGAGTCCATATACTGCAAAAGGGAC
AGCGTTTCGGTTGATGACGGTA

RMD9 knockout reverse

TTATTTACAAGCATGCATAAATTGAGATGGGGAGAATGAATGCGCTAGT
ACCTGATGCGGTATTTTCTCCTTTTACGC

KANB2 GCACGTCAAGACTGTCAAGG

RMD9 knockout check CTGTCTTTGCCTTGGTAGTTGCATCCA
probe 1105 TGCAGCACGAACTAAAGACAAC

probe 1460 ACGCGTGATGAGTGATTAGTGC

probe 1594 GGTTCCCCTACGGTAACTGT

RT primer TACACGACGCTCTTCCGATCT

lllumina TruSeq Read 1 sequencing primer

ACACTCTTTCCCTACACGACGCTCTTCCGATCT

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.j. 15S (R37265)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGACCCTAATGTTGTGG
GCTATAGACG

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.j. ATP9 (R4145)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGGAGCAGGGATCGGA
ATTGCTATCG

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.j. COX1 (R25576)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCAAGGAATGCCTCGTA
GAATTCCTG

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.I. 15S (F16674)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCGCGAACTAGAGTGTC
GCGGTG

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.I. ATP9 (F24432)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGGATTAGGAGGAGCAG
CGATAGG

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.I. COX1 (F2699)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGGTATGCCTCGTCGTA
TACCTC

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.s. 15S (F24836)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGGATTACTCTCTGTAAC
TCGAGAG

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.s. NAD4 (F30205)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTIGGTGAATTATTAAGTC
TTACTGGTGC

5'-truncated lllumina TruSeq Read 2
sequencing primer for C.s. NAD5 (F37708)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCCTCTTATCTTAGGTC
TTAGTCTATCTAG

5'-truncated lllumina TruSeq Read 2
sequencing primer for M.o. 15S (F5789)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGAGATGGGCTATCGAC
GTGTTAC

5'-truncated lllumina TruSeq Read 2
sequencing primer for M.o. ATP9 (F230)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGGTGCAGGTATTAGCA
CTTTAGCC

5'-truncated lllumina TruSeq Read 2
sequencing primer for M.o. COX1 (F56349)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCTTAGGACTTAATGGTA
TGCCTCGTAG

5'-truncated lllumina TruSeq Read 2
sequencing primer for S.c. 15S (F7684)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTAAGTTCATAAACGAACA
AAACTCCA

5'-truncated lllumina TruSeq Read 2
sequencing primer for T.d. 15S (F12406)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCGCACTAATCACTCAT
CACGCGTTG

5'-truncated lllumina TruSeq Read 2
sequencing primer for T.d. COX1 (F25928)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTCCTGATGCATTTGCAG
GTTGAAAC

5'-truncated lllumina TruSeq Read 2
sequencing primer for T.d. COX2 (F1348)

GACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCTTCAGTTGTTGTAC
CTGTTGATACAC
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RNA oligonucleotides

Cm-15S CAUUAUCUAUUCUUUUAUCU
Cm-COX1 ACUUAUCUAUUCUUUUAAAU
Cs-15S UAUUAUCUAUUCCUUAUUCA
Cs-COX1 AUCUAUCUAUUCAUUAUUUA
NSC UUAAUUAUAUUCAAAUAUUU
Sc-156S UUAAUUAAAUAUUCUUAUUU
Sc-SCE| UUAAAAUAAUAUUCUUAUUU

Chimeric and modified DNA/RNA oligonucleotides

3’-terminated DNA adapter

NsAGATCGGAAGAGCGTCGTGTAdIC*

5’-adenylated, 3’-terminated DNA adapter

rAppN+AGATCGGAAGAGCGTCGTGTAdAC*

* ddC - 2',3'-dideoxycytidine-5'-monophosphate residue; N4 - four base-randomized 2’-

deoxynucleoside-5'-monophosphate residues; rApp - adenosyl 5’-pyrophosphoryl.

Gene-specific sequence of each 5’-truncated lllumina TruSeq Read 2 sequencing primer is

underlined.

Table S2. Putative 3'-RPEs in the Saccharomycotina subphylum of Ascomycota fungi

. . In mRNAs
Species Accession In 155 rRNA
Consensus Deviant sequences
Debaryomycetaceae
Aciculoconidium _ ATP9 AAUCUAUUCAUU
B, OR703834 UAURMUAUUCWUU ADhI GUUAUADUGAGD AAUAUAUUCUUU
banielozyma OR7039172 AwwUAUUCAUWGAU NAD3 AUAUAUUCAUUGAA AUAUAUUCUUUACU
ontarioensis —
beb i_g gg}l’ ces OR7039192 AhMUAUUCAUWG COB AUAUAUUCUUUG AUAUAUUCAUUC
bebaryomyces NC 010166 ANmMUAUUCAUWG COB AAAUAUUCUUUG AUAUAUUCAUUC
hansenii - —_—
ATP6 UAUUUAUUCUU
Candida gorgasii OR7038772 UAUUUAUUCAU COB UAUAUAUUCAU CAUUUAUUCUC
COX1 UAAUUAUUCAU
Candida maltosa NC_013830 UAWhUAUUCYUWUA ATP9 GAUUUAUUCUUUUA UAUCUAUUCUUUUA
Candida margitis NC_063596 AUAWhUAUUChU ATP9 UUAAUUAUUCUU UUAUCUAUUCAU
Candida COX2 UAUAUAUUCUUUUA
NC 005253 UAWwUAUUCWUUUU UAUCUAUUCUUUUA
parapsilosis - WS NAD5 UAUUUAUUCUUCUU
ATP9 UAACUAUUCAUCAU
jae NC_013839 UAwyUAUUCAUUAU A5 UALCUADUGCUGAD UAUCUAUUCCUUAU
ATP9 UAUUUAUUCUCUU
Candida theae NC_022169 UAWwUAUUCUUUU NAD4 UAUAUAUUCAUUU UAUCUAUUCUUUU
NAD5 UAUUUAUUCUUCU
[Candida]
: NC 036103 AhMUAUUCAUWG none AUAUAUUCAUUC
psychrophila - —_—
[Candida] NC 063703 AhwUAUUCAUhGUU none AAUUAUUCAUUGUU
railenensis - _—
Hyphopichia OR7039312 AwdUAUUCAUUGA none ACUUAUUCAUUAC
burtonii —_—

Hyphopichia gotoi OR7038782 AUwUAUUCAUUUA none AUAUAUUCUUUCU
Kodamaea OR7039512 AUAUAUUCAUAU none AUAUAUUCUUAU
laetipori —_—

Kurtzmaniella OR7039602 AhwUAUUCAUWGUU COX1 AAUUAUUCAUAGGU AUUUAUUCUUUAUA
cleridarum —_—
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Priceomyces

COX3 AAAUAUUCAUAGGAG

oeon OR7040182 AwhUAUUCAUAGAAU NAD2 AUCUAUUGUUAGUAD AUUUAUUCUACCCAC
Sch elfl fgenrossofg ces OR7040292 AJAUUUAUUCAUWKU C0X3 UUAUUUAUUCAUUGU UGACUUAUUCACCAA
Suhomyces . ATP9 AAUUUAUUCCUUCU
ooponyees OR703871 UAUhUAUUCHUUVU NAD3 UAUAUAUGCUUACD AAUAUAUUCUUAUA
Teunomyces OR7038762 UwUAUAUAUUC none UAAAUAUAUUC
gatunensis —_—
Teunomyces OR7038852 UAUAUAUUC none AAUAUAUUC
kruisii —_—
Wickerhamia . ATP9 UAUAUAUUCC
fluorescens OR704052 UAUADAUUCA COB GAUAUAUUCA CAUAUAUUCU
, ] ATP9 UAUUUAUUCAUCU
Yamadazyma tenuis CP117544 UAUhUAUUCAUUU COX3 CADCUAGUGAUDD UAUUUAUUCUACC
Dipodascaceae
Dipodascus N ATP9 UAAUAACUAUUCC
VP, OR703925 AwwUAACUAUUCC COx? AAUUAACUAUUCG UCUUGACUAUCCC
Dipodascus OR7039262 UAwyUAACUAUUCCWU ATP9 UUUUUAACUAUUCCUU AUCUUGACUAUCCCCC
geniculatus —_—
Geotrichum NC 025768 UhJdUUAACUAUUC ATP9 ACGUUUACUAUUC AUCUUGACUAUCC
candidum — —_—
Magnusiomyces NC 024095 UAACUAUUC none UGACUAUCC
capitatus - —_—
Magnusiomyces NC_ 020043 ACUAACUAUYC NADI UCUAACUAUCC CUUGACUAUCC
magnusii -
Saprochaete NC 058229 UAACUAUUCU none UGACUAUCCC
ingens - —_—
Saprochaete ATP9 UUCUAACUAUCC
e NC_058213 CwCUAACUAUYC AD5 CACUAACUAGUD UCUUGACUAUCC
Metschnikowiaceae
NC_022161 AUWUAUUCAULUU NAD3 AAAUAUUCAUCUU AUUUAUUCAUCUU
Metschnikowia NC 050377 AUWUAUUCAUWUAU ATP9 AAAUAUUCAUAUAU AUUUAUUCAUAUAU
aberdeeniae - —_—
Met S;;; - ekso wia NC_050343 AhWUAUUCAUwWWA NADI UAUUAUUCAUUAU AUUUAUUCAUUUA
Metschnikowia COB AUAUAUUCCUAUA
. NC_050838 AUAUAUUCAUAUA AD3 ARAUAUUCAUAUA AUUUAUUCAUCUA
Metschnikowia NC 050304 AJhUAUUCAUWUAU ATP9 AGAUAUUCAUAUAA AUUUAUUCAUAUAA
arizonensis - -
Metschnikowia ATP9 AUUUAUUCAUAUA
e NC_050376 AUAUAUUCAUAUA N AD3 AUAUAUUCAGUUA AUUUAUUCAUCUA
Metschnikowia NC 050844 AUAUAUUCAUAUAU COX2 AUAUAUUCAUAUAA AUUUAUUCAUCUAU
bowlesiae — Pl
Metschnikowia NC 050344 AUAUAUUCAUAUA none AUUUAUUCAUCUA
cerradonensis - —_—
Metschnikowia
; ; NC 050341 AUAUAUUCAUAUA none AUUUAUUCAUCUA
continentalis - —_—
Metschnikowia NC 050342 AUAUAUUCAUAUAU COX2 AUAUAUUCAUAUAA AUUUAUUCAUCUAU
dekortorum - b
Metschnikowia
. NC 050338 AUWUAUUCAUWUA none AUUUAUUCAUUUA
drakensbergensis - —
Metschnikowia NC 050840 AUUUAUUCAUUUA COB AAUUAUUCAUUUA AGAUAUUCAUUUA
drosophilae - —
Metschnikowia ATP9 UAAUAUUCAUAUA
e NC_050340 AwAUAUUCAUWUA OB AUCUAUUCAUAUA AUUUAUUCAUUUA
Metschnikowia COB AUUUAUUCAUUUAU
P NC_050846 AwwUAUUCAUAUAU NADS AUUUADUCAUAGAD AUUUAUUCAUAUAU
Met ifg i }1(]; o NC_050837 AwAUAUUCAUAUA ATP9 AAUUAUUCAUAUA AUUUAUUCAUCUA
Metschnikowia NC 050374 AUAUAUUCAUAUA none AUUUAUUCAUCUA
lochheadii — —_—
Me ts;gi;i owta NC_050382 AUAUAUUCAUAUA none AUUUAUUCAUCUA
NC_050842 UdwAUAUUCAUAUAU NADI CAUAUAUUCAUAUAU UAUUUAUUCAUCUAU
Metschnikowia NC 050379 AUAUAUUCAUAUA none AUUUAUUCAUCUA
santaceciliae - —_—
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Metschnikowia

N NC_050845 AUAUAUUCAUAUAU COX2 AUAUAUUCAUAUAA AUUUAUUCAUCUAU
Me ttsoc: - szoim a NC_050839 AUUUAUUCAUUUA COB AAUUAUUCAUUUA AGAUAUUCAUUUA
[Candida] .
, , LT6357712 AUWUAUUCAUUUU ATP6 AUAUAUUCAUAUU AUUUAUUCAUUUU
intermedia —_—
[Candida] ATP9 AUUUAUUCAUAUA
ipomosas NC_050380 AUAUAUUCAUAUA COx? CUAUAUUGAUADA AUUUAUUCAUCUA
Phaffomycetaceae
Barnettozyma NC_022159 UhhAUAUUC none UACAUAUUC
californica - —_—
Barnettozyma - ATP6 UUAAUAUUCCAU
OR7038452 UwhAUAUUChUU UACAUAUUCACA
populi WhAZATE NAD4 UAAUUAUUCUUU
Barnettozyma OR7038462 UwAAUAUUCHUU COX3 UAAAUAUUCUUC UACAUAUUCAAA
pratensis I
or COX2 UACAUAUUCAAU
NC_022163 UwCAUAUUCAUU OB UUCAUAUUGADC UUCAUAUUCAAA
Cyberlindnera NC 022167 UUWUUMAUAUUCTWU COB UAUUUCAUAUUCAUU UUAUUCAUAUUCACA
suaveolens - —_—
rCandida) ATP6 UUAUAUAUUCAUU
andtda NC_022175 UUUAAUAUUCWUU ATP9 UAUAAUAUUCUUU UUACAUAUUCAUA
norvegilca NAD3 CUUAAUAUUCUUU
[Candida] NC 022164 UwUUCAUAUUCA COX1 UAUUCAUAUUCC UUUUCAUAUUCA
vartiovaarae - -
Phaffomyces OR7040072 UwAAUAUUCWhU none UACAUAUUCAUA
opuntiae -
Starmera OR7040382 UAAUAUUCUhWUA none ARAUAUUCUAUUA
amethionina —_—
Wickerhamomyces NC 001762 UhAAUAUUCWU none UACAUAUUCUU
canadensis - —_—
i okorhamomees COX1 UUAAAUAUUCCUU
P, sy NC_022171 UUwAAUAUUCAUU COX2 CUUAAUAUUCAUU UUUCAUAUUCAAC
COX3 UUAAAUAUUCAUA
Saccharomycetaceae
Kazachstania COX1 AUAUUAAUAUUCU
P NC_036748 UUAKUAAUAUUCU vAR] UAAUUAAUAUUGU UCUUUAAUAUUCU
Kazachstania NC 036378 AUUAAUAUUCU ATP9 AGUAAUAUUCA UUUUAUAUUCC
unispora - —_—
Kluyveromyces NC 036023 UUAAAUAUUCUUWU VARI AUAAAUAUUCUUUU UCUAAUAUUCUCUU
marxianus - _—
Lachancea
oachances HE983611 UUUKUAAUAAUAUUCUU ATP6 CAUGUAAUAAUAUUCUA UAAUCUUUAAUAUUCUU
Lachancea COB UUUGAUAAUAUUCUU
HE983614 UJUAAUAAUAUUChU AUCUUUAAUAUUCUU
meyersii == C0X3 AGUAAUAAUAUUCUU
Lachancea COB  UGAUAAUAUUCUAUU
aonancee HE983613 UAAUAAUAUUCUw U van] UAAUAAUAUUGUUAR CUUUAAUAUUCCUUU
Lachancea HE983612 UAAUAAUAUUCUUWU ATP9 UGAUAAUAUUCUUAU CUUUAAUAUUCUUUU
nothofagi —_—
ATP6 UUAUAAUAAUAUUCUUUA
Nakaseomyces COB AAUUAAUAAUAUUCUUUA
baciliisporas NC_012621 UAWUAAUAAUAUUCUULA Cox] UAUUARUAAUADUCUUCH UAUCUUUAAUAUUCUUZA
VARI UAAUAAUAAUAUUCAUUA
ATP9 AUAUAAUAUUCUUAUUAA
Nakaseomyces
aseom e NC_036380 AUAUAAUAUUCUUwUAAA COB AUAUAAUAUUCUUUUAAU CUUUAAUAUUCUUUUAAA
S18 VAR] UUAUAAUAUUCUUUUAAA
ok ATP6 UUUUAAUAAUAUUCUU
ac jsste eoﬁy ces NC_012620 UwAUAAUAAUAUUCUU ATP9 UUACAAUAAUAUUCUU AUAUCUUAAUAUUCUU
. VARI AAAUAAUAAUAUUCUU
N;ﬁj;i onrees NC 012619 AUAAUAUUCUUwwAAAWA VARI AUAAUAUUCUUUUAUAAU UUAAUAUUCUUUUAARAU
Nakascomees ATP9 AUAAUAAUAUUCUUUUUAA
s enys o NC_036379 AwwAUAAUAUUCUUUUAAA COB UAUAUAAUAUUCUUUUAAA UCUUAUAAUAUUCUUUUAAA
COX1 AAAAUAAUAUUCUUAUAAA
Naumovozyma NC 036377 AAUAAUAUUCA COX2 UAUAAUAUUCA UUUAAUAUUCU
dairenensis - —_—
Saccharomyces NC 031511 AAUAAUAUUCUU ATP6 AAUAAUAUUCAU UUAAAUAUUCUU
arboricola - —_—
oechoromens ATP9 AUUAAUAAUAUUCUUCU
bayan u§s’ e NC_031513 UwUAAUAAUAUUCUULU COX2 UAUAAUAAUAUUCUUAC AUCUUAAAUAUUCUUCC

COX3 UAAAAUAAUAUUCUUAU
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Saccharomyces

: NC 031514 UwwAAUAAUAUUCUU ATP9 AUUAAUAACAUUCUU AUCUUAAAUAUUCUU
cariocanus - _—
sa :‘Zgz ; o Zes NW_017264706 UAAUAAUAUUCUUhU COX2 UAAUAAUAUUCUUAC CUUAAAUAUUCUUCC
Saccharomyces N ATPY9 UAAUAACAUUCUU
e LT986467 UAAUAAUAUUCUU VARI AAAUAADAUUGUU CUUAAAUAUUCUU
Saccharomyces NC_031184 UwUAAUAAUAUUCUU none AUCUUAAAUAUUCUU
kudriavzevii - —_—
sa c;fi; ‘;’:f; ces NC 031185 UwwAAUAAUAUUCUU ATP9 AUUAAUAACAUUCUU AUCUUARAUAUUCUU
Saccharomyces NC 018044 UwwAAUAAUAUUCUU ATP9 AUUAAUAACAUUCUU AUCUUAAAUAUUCUU
paradoxus — —_—
Sacoharomyoes ATP9 AUUAAUAAUAUUCUUCU
e n}; NC_031512 UwUAAUAAUAUUCUULU COX2 UAUAAUAAUAUUCUUAC AUCUUAAAUAUUCUUCC
COX3 UAAAAUAAUAUUCUUAU
NC_027433 UAAUAAUAUUC C0X3 UGAUAAUAUUC CUUUAAUAUUC
Torulaspora KM595069 UAAUAAUAUUCU COX3 AAAUAAUAUUCU CUUUAAUAUUCU
franciscae —_—
Torulaspora ATP9 AUAAUAUUCUUAUA
slobos NC_027459 AUAAUAUUCUUwWwWU VARI AUAAUAUUGCUUAU UUAAUAUUCUUCCC
Torulaspora ATP9 ARUAACAUUCUU
microsilipseides KU920678 AAUAAUAUUChU VAR1 AAUAAUAUUGCC UUUAAUAUUCCU
Torulaspora KM595071 AAUAAUAUUCU none UUUAAUAUUCU
pretoriensis —
Torulaspora KY989230 UAAUAAUAUUCUU none CUUUAAUAUUCUU
quercuum —_—
Zygosaccharomyces ATP9 AUAUGAUAAUAUUCUC
P NC_036374 UwdUAAUAAUAUUCUU VAR1 UUAAUUALAUADUCUD UAUCUUUAARUAUUCCC
S oosaceharomyees ATP9 AUUUAAUAAUAUUCU
Y9 il ly CP019506 UAWUAAUAAUAUUCU C0X3 UAUUGAUAAUAUUCU UAUCUUUAAUAUUCC
p VAR] UAUUUAUUAUAUUCU
S ootorulasoora ATP9 AUUAUAUAUUCUU
Y9 P P NW_023500906° UAAUAAUAUUCWU COB UAAUAAUAUUCUA CUUUAAUAUUCCU
VARI AAAUAAUAUUCUU
Saccharomycodaceae
ATP9 AAUAAUUAAAUAAUAUUCAU
Saccharomycodes COB AAUAUAAUAAUAAUAUUCUA
Tudwigli NC_037703 AwWAUhWURRUARUAUUCHU | oo (o e AUUCAD AAUAUCUAUAAUAUAUUCCA
VAR]1 AAAUUCAUAAUAAUAUUCUU
Trichomonascaceae
biddensiella PPJD010000272 UAACUUUACA ATP9 UAACUUUACU UAACUAUACA
caesifluorescens
Diddensiella COX2 UCACUAUACAAA
NC 022155 UhACUAUACAUA UUACUAUACACA
santjacobensis — COB UUACUAUAUAUA
Sugiyamaella CP014499 UhUAACUWUAC COX1 UAUCACUAUAC CUUUACUAUCC
lignohabitans
Trichomonascus MN850735 AUUUACUAUWC NADI AUUAACUAUUC CUUAACUAUCC
ciferrii
Wickerhamiella ATP9 AUUUAAUUUUACA
PR OR703884 AUUUwwUUUUACU NADG AUAUAUUUUUAGU CUUUUUUUUUACU
Trigonopsidaceae
Tortispora ] ATP6 UAUCACUUAUUUUUAGU
OR7040452 UUUCAChUAUUUUUAGU
caseinolytica COX3 UUUCACAUAUUAUUAGU pone
Tortispora ] ATP9 UUAUCACUUAUUUUUAGU
OR7040462 UUUUCACyUAUUUUUAGU
ganteri Y COB AUUUCACUUAUUAUUAGU pone

The nucleotides comprising 3’-RPE consensus in each species are shown in bold. Nucleotide

positions deviant from the consensus are in red. Variable nucleotides within 3'-RPE boundaries

are in lower case and annotated according to the standard nucleotide nomenclature (‘d’ - A, G,

orU;'h’-A, C,orU; K —GorU; m-AorC;r-AorG; 'v-A G, orC;'w-AorU;‘y -Cor
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U). The common motif UAUUC found in most 3’-RPEs is underlined. Species analyzed in this

work are highlighted in green.

Michael Anikin

@ Annotated with MFannot (Kehrein et al. 2015)

® Putative 3'-RPEs in Kazachstania sinensis have been previously proposed (Szaboova et al.

2018), however some of them differ from the ones reported in this work.

Table S3. Occurrence of putative 3’-RPEs inside continuous ORFs.

Species | ORF | Sequence of 3’ end (5’ to 3’)
Debaryomycetaceae
Aciculoconidium NAD1 | UGGUUUUAUAUUCAUUUAUCUUGAACCUCUUUGUCAA
aculeatum GAUGUACCAACCGGAAGGGAAAAUUUAUUUCCACCCU
AUAUUUGACCUAGAGGGUCAUAUUCAUUCACGAGUUC
Ccuccececece
CAUACUCUCGUAUGAGGUUCUUUAUUGAGGGAUAUAU
ACAACUAUUCGUGGCUGAAGGGUGUUAUUACAUAGAU
UUGGUAUACUUUUCAAUUAUUAG
NAD4 | AUUAUAUAUAUUCAUUUAA
NADS5 | UUUAUAUAUAUUCAUUCAUCUCUACCACCCGUGGUCG
GGAUAA
Debaryomyces NAD1 | GGAUACCUAUUCAUAGAAUAA
hansenii* NAD4 | UUAUAUAUAUUCAUAGUAUACCGUACUUUUAUUAAAA
UAUCCAUCCCAUGAUUAUAA
NAD5 | CUUUAUCUAUUCAUUGUUUUUUUUCUUUAUAUAAAAU
AUUUUUAUAUUAUUCCCGCUACGCGGGGAAGAAAAUU
AUAUAUAAUUUUAUAUACAAAAUGUAUAAUUAACAUU
UUUCAUACGCCAGAGGCGGGCAUUAUCUAA
Danielozyma NAD4 | UUAUAUAUAUUCAUUGAUUUUAUUUAA
ontarioensis NAD5 | UUAUAUUUAUUCAUUGAUAAAAAUAAUUUAAUAAGGU
AA
Candida maltosa* NAD4 | AUUAUAUAUAUUCUUAUAG
Candida marygitis NAD4 | UAUUAUAUAUAUUCAUUUAA
Candida parapsilosis NAD4 | AUUAUAUAUAUUCAUUUUAAUAUAUAAUAUAUAUAUA
UAA
NADS5 | AUUAUAUUUAUUCUUCUUUUAUAGGUAG
Candida sojae NAD4 | ACUUUAUUUAUUCAUUAUAAUGAAUAAGUUAUAUAUA
ACUAUAUAA
NAD5 | UCUUUAUCUAUUCCUUAUUCUUAAUAUCUCUUUAUGU
UAUAUCUAUUAUCCAUGCUAUUAG
Candida theae NAD4 | AUUAUAUAUAUUCAUUUAA
NAD5 | AUUAUAUUUAUUCUUCUUUUUAUAG
NAD1 | GGAUACCUAUUCAUUGAAUAUUAA
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[Candida] NAD4 | UUAUAUAUAUUCAUAGUUUUUUAA
psychrophila* NAD5 | CUUUAUCUAUUCAUUGUUUUGUACCUUUAUAUUUAUU
UAUAUAUUUAUAUAUAUAUAUGAAUAUUUAUAUAUUA
UAUAUUCUUCCACAGGGAAAGAUAUAUGCCCGCUUCG
CGGGCAUAUAUUAUAUUACUAAUUUUUAAUACCCUGU
CCAAUGGGCAGGGCAUAGGUUAUAUAUAA
[Candida] railenensis NAD1 | GCUAAUUUAUUCAUUGUUAUCUUUAAUUUAUUAUUAU
UUUAUAUAUUUAUUAUACUUUUUUAUAAAUUAUAA
NAD3 | AACUAUAUAUUCAUUGUUAA
NAD4 | UUAUAUUUAUUCAUUGUUUAA
NAD5 | AUUUACAUAUUCAUUGUUAAUACUUAUUAUUUUAUAA
GAUAA
Hyphopichia burtonii* NAD1 | GCUUAUAUAUUCAUUGAUUUAUCCCUCAGAAAUAUCC
UUUCUAGCAGUCAACAUUACUAA
NAD4 | UAUUAUAUAUAUUCAUUGAUUUUAUAGCAACUAACUU
UUGUUGUUAA
Hyphopichia gotoi* NAD1 | GCUUAUAUAUUCAUUUAUUUAUAUUAUAUUUCUUCUU
UUAAUAUAAUCUUCUUUAUAAAUUAUAUUAUAAGGUA
A
NAD4 | UUAUAUAUAUUCAUUUAUUAA
NAD5 | AUUUAUUUAUUCAUUUAAUAUUAA
Kodamaea laetipori NAD1 | GGUAAUAUAUUCAUAUUUUCCCCCCUCCCCACAUUCA
UAUUCCCCUGGCCGAUGGACAGCGAUUAUUAUAUUUC
GAAGAUCGCCAAUAUAUCUUUUAGUAUAUAA
NAD4 | UUAUAUAUAUUCAUAUUUGCCCCUAUUCCCUAUUAUA
UUCCCUAA
NADS5 | AUAUAUAUAUUCAUAUAUCAAUUCUCCUACAGAGAAG
CCAAAUAA
Kurtzmaniella NAD1 | CUCAACUUAUUCAUUGUUCCUCUCUCUUUUAUUCUUA
cleridarum UUCUUAUUUACCUUACUUUAUCUUACUUUUAUUUUAC
CCCCCUUUAUAUUUUAAUUAUAUUUUUAACCUAUUUU
ACCCUAUAUAUCUUACUUAUAUUUUACCCUUUAUAUU
UUAA
NAD5 | AUUUAUAUAUUCAUAGUUAUAUUAUUAUAA
Priceomyces medius NAD1 | UCUUAUAUAUUCAUAGUAUAUUAUAUUAUAUUAUAUU
AUUAUAAAAUAAUAAUAAAAGGUAAGUAUAAAAGAUA
A
NAD4 | UUAUAUAUAUUCAUAGUAUUUAUAAGUAUAUAA
NAD5 | UUAUAUCUAUUCUUAGUAUUUUAA
Teunomyces NAD4 | UUAUUAUAUAUAUUCGUAUUUAUAAAUAUAAAAAAAU
gatunensis* AA
Teunomyces kruisii* NAD4 | AUUAUAUAUAUUCGUAGAAAGGUAA
Suhomyces NAD1 | UGCUUAUAUAUUCGUUGUAUAUAUAUAA
emberorum* NAD4 | AUUAUAUAUAUUCGUUAUAUUAUAUAUAUAUAUUUAU
AUAUAA
NADS5 | AUUAUAUUUAUUCAUUGUUUAA
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Wickerhamia NAD1 | CGGAUAUAUAUUCAUAUAUUAA

fluorescens NAD3 | AAAUUAUAUAUUCAUARAUAG

NAD4 | AUUAUAUAUAUUCAUAUAUAUAUAUAGGUAA
Yamadazyma tenuis* NAD1 | UGCUUAUUUAUUCAUUUUAUAUCCCCUCUUAUUAUCU
CUUUAUAUCCCCUCUUAUUAUCUCUUUUAUAACUUCU
ACUAUUAUAUCUUUUAUAUCCCCUUCUAUUAUAUAUU
UUAUAUUAUUUAUUUUAUUUUAAUUCCCUCUUAUUUU
AAUUUAAUAUUUUAUUUUAAUAAUUUAGUAAAUAUUA
AUUAUAUAAUUUAUAUUAUAUAUAUUUAA

Metschnikowiaceae
Clavispora lusitaniae NAD4 | UUAUAUAUAUUCAUAUUUAUAAACAUCUCGCCACCAC
UGGUGGUGGGUUAUUUAUCAUAUCACCAUUGGUGGUA

G
Metschnikowia NAD3 | AAUUAUUUAUUCAUUUAUCUUCCUCUUAUCUUAUAGU
agaves™ UUAA
Metschnikowia NAD3 | CUUUAUAUAUUCAUUUAUUAUUUAUUUACUUCCCUAU
arizonensis UUACAURAUAA
Metschnikowia NAD1 | GCACAAAUAUUCAUAUAUACUUUAAUCUAUAUAUUAG
hawaiinensis AUUCACAAAUAUUCAUAUAUACAUUAUAUACAUUAAA
UUAA

NAD4 | UAAAAUAUAUUCAUAUAUAGGUAAGAUAUAA
[Candida] intermedia NAD4 | UUAUAUAUAUUCAUUUUCCCUUUAUGGAAAAUGGAUA
CCCGAGCUCUGCUCGGCUAUUCAUUUUCAAAGAAAAA
GGAUACCCCACCGAAGGUGGGCUAUUCAUUUUUAAAU
AAAAUGGAUACCUGCCUUUUAAGCAGUUAUUUAUUUU
AUAAAUAA

Conserved and deviant nucleotide positions in putative 3'-RPEs are shown in blue and red,
respectively. Stop codons are highlighted in yellow. Asterisks indicate species where ORFs
overlapping with the downstream tRNA were also found (see Supplemental Table S4). tRNA

sequences are underlined.

Table S4. Occurrence of overlapping between ORFs and tRNAs.

Species | ORF/tRNA | Sequence of 3’ end (5’ to 3’)
Debaryomycetaceae

Debaryomyces COX2/tRNA*" | CAAGAAAAUGUUUAUGUAGCUUAAAGGCAAAGC
hansenii

Candida maltosa COX2/tRNA*" | UNAUGCUAAGUCUUAGUAGCUCAAU

[Candida] COX2/tRNA*" | CAAGAAAAUGUUUAUGUAGCUUAAAGGCAAAGC
psychrophila
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Hyphopichia burtonii COX2/tRNA*" | UUGUUUUAUGUUUAUGUAGCUUAAUGGUAAAGC
AAUGUACUGUUAAUACAUUGAUCUUGGUUCAAU

UCCAGGCUUAAACGUUUGUU

Hyphopichia gotoi COX2/tRNA*" | AAAUAUAUAGUUUAUGUAGCUUAAUGGUAAAGC
Priceomyces medius COX2/tRNA*" | CAAGAUUGUGUUUAUGUAGCUUAAUGGUAAAGC
Scheffersomyces COX2/tRNA*" | GUUGACUUAGCUUCUGUAGCUUAAUGGUAAAGC
lignosus

Suhomyces COX2/tRNA*" | AUCGAUAUAGCUUUUGUAGCUUAAUUGGUAAAG
emberorum

Teunomyces COX2/tRNA*" | AUCGAAAUUGCUUUUGUAGCUUAAAGGUAAAGC
gatunensis

Teunomyces kruisii COX2/tRNA*" | AUCGAAAUUGCUUUUGUAGCUUAAAGGUAAAGC

Yamadazyma tenuis COX2/tRNA*" | AAGAAUAUUGUUUAUGUAGCUUAAAGGUUAAAG
CAAUGUACUGUUAAUACAUUGAU

Metschnikowiaceae
Metschnikowia NAD3/RNA*? | UCUUCCUCUUAUCUUAUAGUUUAAUGGTTAGAA
agaves

Stop codons of indicated ORFs are highlighted in yellow. Previously annotated tRNA sequences

are underlined.
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Supplemental Figures

Saccharomyces cerevisiae Naumovozyma castellii

AI5B AUUAAAUAAUAUUCUUUUUU (39) ATP6 UAUUAAUAAUAUUCAUCUU (80)

ATP6 UUUUAAUAAUAUUCUUUUAU (86) ATPS UAUUAAUAAUAUUCARUAU (26)

ATPY9 ARUUAAUAACAUUCUUAUAA (83) COB  UAAUAAUAAUAUUCAUACU (26)

COB  CUUUAAUAAUAUUCUURAAAR (97) COX1 UAUAAAUAAUAUUCAUARAU (25)

ggﬁé Eéigzigiiﬂiﬁggggiiiﬁ Egg; COX2 UAUAAAUAAUAUUCCAUAU (28)

COX3 UUAUAAUAAUAUUCUUACAA (100) COX3  URUUUAUARUAUUCAAURU  (38)

ORF1 UUUUAAUAAUAUUCUUUUAU (157) VARI ARRUARUAAUAUUCAUARC (13)

SCET UUAAAAUAAUAUUCUUAUUY WORF1 UAAUAAUAAUAUUCAUACU (17)

VARI AUAAAAUAAUAUUCUUAAUU (579) yCOB AUAUAAUAAUAUUCAUACA (25)

Nakaseomyces glabratus Kazachstania servazzii

([Candida] glabrata) ATP6 GAAAUUAAUUAAUAUUCUCCC (179)

ATP6 AUAUUAUAAUAUUCUUUAAU (29) ATP9 AAGAUUAAUUAAUAUUCAAUC (35)

ATP9 AUAUUAUAAUAUUCUUAAUA (33) COB AUUCUUAAUUAAUAUUCUUCA

COB UAUAUAUAAUAUUCUUAACU (22) COX1 AAUCUUAAUUAAUAUUCUUAC

COX1 UAAUUAUAAUAUUCUUUAARU (20) COX2 AUAUAUAAUUAAUAUUCUAUC (20)

COX2 UAUAUAUAAUAUUCUUAUUU (107) COX3 CAUAUUAAUUAAUAUUCAUUU (28)

COX3 UAUAUAUAAUAUUCUUUAUU (14) ORF1 UUAUUUAAUUAAUAUUCUAUU (31)

VAR] AUAAUAUAAUAUUCUUUAUA (320) ORF1 AGAAUUAAUUAAUAUUCAAUC (142)
VAR] UAAAUUAAUUAAUAUUCAUAC (120)

Lachancea thermotolerans

(Kluyveromyces thermotolerans)

ATP6 CAUGUAAUAAUAUUCUAUUU (47)

ATP9 ACUAUGAUAAUAUUCUUAUU (36)

COB AUAUUAAUAAUAUUCUUUUU (42)

COX2 UUAGUAAUAAUAUUCUCCCU (75)

COX3 UAAGUAAUAAUAUUCUAUUC (26)

VAR] UAUGUAAUAAUAUUCUAUUU (67)

COX1 AUUUUAAUUAUAUUCUUAUU (23)*

Figure S1. Supplemental Data for Figure 1A. Gene-specific RNA sequence fragments used to
generate the 3'-RPE sequence logos shown in Figure 1A. For each species, positions matching
the consensus are shown in blue and those deviating from the consensus are in red. The
distances between the 3-RPEs and upstream ORF stop codons are indicated in parentheses,

while stop codons within the 3'-RPEs are underlined. Although the presence of “dodecamer-like”
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sequences have been suggested previously in these organisms (Clark-Walker et al. 1985; Talla
et al. 2005; Kehrein et al. 2015), their boundaries may differ from those presented here for 3’-
RPEs. A putative deviant 3'-RPE in the L. thermotolerans COX1 mRNA (asterisk) has not been
reported previously (Talla et al. 2005). Accession numbers of the genomic sequences used are
as follows: NC_001224 (S. cerevisiae), NC_004691 (N. glabratus), NC_006626 (L.

thermotolerans), NC_003920 (N. castellii), NC_004918 (K. servazzii).
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-- Saccharomycetaceae (S.c., T.d.)

- Saccharomycodaceae

-------- Phaffomycetaceae (C.j.)

------- Ascoideaceae
CUG-Ser2 clade

---- Saccharomycopsidaceae

- Debaryomycetaceae (C.m., C.s.)

--- Metschnikowiaceae (C.I., M.o.) CUG-Ser1 clade

---------- Cephaloascaceae

N CUG-Ala clade

Saccharomycotina

-- Pichiaceae

---------------- Alloascoideaceae

---------------- Dipodascaceae

------------------ Trichomonascaceae

------------------- Trigonopsidaceae

----------------------- Lipomycetaceae

............. Taphrinomycotina

------------------ Pezizomycotina

Figure S2. The phylogeny of lineages in the subphylum Saccharomycotina. The
phylogenetic tree was inferred from the 1687 single-copy orthologs identified by BUSCO (v. 5.1.2;
genome mode with the lineage ascomycota_odb10; (Manni et al. 2021)) in at least 50% of the

reference genome assemblies of a representative species in each lineage, i.e. Alloascoidea
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africana (GCA_030581615.1), Ascoidea rubescens (GCA_001661345.1), Candida auris
(GCA_003013715.2; Metschnikowiaceae), Cephaloascus fragrans (GCA_003707825.3),
Debaryomyces hansenii (GCA_000006445.2), Dipodascus albidus (GCA_003707475.1),
Lipomyces starkeyi (GCA_018804115.1), Nakazawaea holstii (GCA_003706265.2; CUG-Ala
clade), Phaffomyces opuntiae (GCA_003707165.2), Pichia membranifaciens
(GCA_001661235.1), Saccharomyces cerevisiae (GCA_000146045.2), Saccharomycodes
ludwigii  (GCA_020623625.1), Saccharomycopsis  javanensis  (GCA_031125485.1),
Trichomonascus ciferrii (GCA_030573635.1), and Trigonopsis californica (GCA_030574475.1).
Aspergillus nidulans (GCA_000011425.1) and Schizosaccharomyces pombe
(GCA_000002945.2) representing subphyla Pezizomycotina and Taphrinomycotina, respectively,
were used as an outgroup. The supermatrix was calculated using public domain
BUSCO_phylogenomics created by Jamie McGowan at Earlham Institute (United Kingdom)
(https://github.com/jamiemcg/BUSCO_phylogenomics), and the tree was built using FastTree
(2.1.11 (Price et al. 2010)). Families where putative 3'-RPEs were identified are highlighted in
blue. The positions of the species studied in this work are indicated as follows: C.m. - Candida
maltosa, C.I. - Clavispora lusitaniae, C.s. - Candida sojae, M.o. — Metschnikowia orientalis, S.c. -

Saccharomyces cerevisiae, T.d. - Torulaspora delbrueckii.

64



Michael Anikin

A B

5’-rAppN,AGATCGGAAGAGCGTCGTGTAdAC-3"
5 /\_’3 D } total cellular RNA

5°-adenylated, 3’-terminated DNA adapter

5 -TACACGACGCTCTTCCGATCT-3"

p <’ dephosphorylation with T4 PNK RT primer
5 -ACACTCTTTCCCTACACGACGCTCTTCCGATCT-3"
5% ~———3OH Ilumina TruSeq Read 1 sequencing primer
liaation 5"-rApp-N, ddC-3’ 5’-GACTGGAGTTCAGACGTGTGCTCTTCCGATCTXXXX . . . -3
Igatio 5'-aden}gla\lt2% d"’al;tteerrm’”ated 5"-truncated lllumina TruSeq Read 2 sequencing primer T
gene-specific region
5% e =——ddC-3’ C D
RT primer
RT k (adapter-specific) < = © O
- = 5000 |
(R A 3000 = 48880 =
5/_\.’N s {dC-3” 2000 & 2000
4 1500 - 1500 | 4
1000 — s —
850—] - 1900
650— W= 650—
2= =
— - —
- 400 — -
= . 300— == 300— ==
< DNA
N4 ¢ 2004 == 200 -
. 100— = 100—
- adapter-specific
{ pprimgr —_— —
gene-specific C. sojae 158
— primer
P E <
.....:::::....-. (I|J_ %
“ N s = E

amplicon library ! %%8

|
i 6
.
i
i

—_—
. . S. cerevisiae 15S
lllumina sequencing

Figure S3. Explanation of the 3’ RACE experiments. (A) A workflow chart for the generation
of DNA amplicons from the 3’-end regions of target RNAs. Total RNA (black lines) was isolated
from cells grown in media containing 2% (w/v) galactose as the carbon source. After the treatment

with T4 PNK (optional for S. cerevisiae), 3’ ends were ligated to 5-adenylated and ddC-terminated
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3’ DNA adapter (green lines). The adapter included a four-nucleotide degenerate sequence (N4)
to reduce sequence bias in RNA recovery upon ligation (Giraldez et al. 2018). cDNA was
synthesized by reverse transcription (RT) from a primer complementary to the adapter (both
primer and DNA product are shown in orange). Amplicons were generated by PCR using adapter-
and gene-specific primers, with cDNA as the template. The primers encompassed partial
sequences of lllumina TruSeq Read 1 and lllumina TruSeq Read 2 sequencing primers (shown
in magenta and blue, respectively). Primer sequences complementary or identical to cDNA
regions are shown in orange. The amplicons were submitted to Illumina next-generation
sequencing. (B) Primer sequences used in the experiment. Different primer regions are colour-
coded as in panel A. (C) A 1% (w/v) agarose gel showing NAD4- and NAD5-specific amplicons
from C. sojae (C. soj) total RNA submitted for next-generation sequencing (see Figure 2C).
Numbers (in bp) indicate the sizes of dsDNA markers. (D) 15S rRNA-specific amplicons from C.
lusitaniae (C. lus.) and C. sojae (C. soj.) total RNA were resolved and presented as in panel C
(see Figure 4). (E) S. cerevisiae 15S rRNA-specific amplicons generated from WT, WT® and

rmd9A strains (see Figure 7A).
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Figure S4. 3’ RACE analysis of Torulaspora delbrueckii (A) and Metchnikowia orientalis (B)

mRNAs. Gene-specific RNA sequence fragments used to generate the 3’-RPE sequence logos

for each species are shown and color-coded as in Figure 1 and Supplemental Figure S1. For

each species, positions deviating from the consensus are in red. The distances between the 3’-

RPEs and upstream ORF stop codons are indicated in parentheses. The next-generation

sequencing reads are plotted as in Figure 2. Arrowheads indicate the mapped 3’ ends of ORFs

in the context of the predicted 3-RPEs.
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Figure S5. Rmd9 cross-reactivity with 3’-RPEs from different yeast species. (A)
Polypeptides from 2 ug aliquots of recombinant S. cervisiae (Sc), C. maltosa (Cm) and C. sojae
(Cs) Rmd9 protein isolates were resolved on denaturing 4-12% polyacrylamide gel and stained
by Coomassie. Numbers indicate molecular weight of protein markers (kDa). (B) Rmd9 proteins
from S. cerevisiae (Sc-Rmd9), C. maltosa (Cm-Rmd9) and C. sojae (Cs-Rmd9) were tested for
the ability to form complexes with each other's 3’-RPE consensus sequences using EMSA.
Sequences of the radioactive RNA probes with 3’-RPEs from the corresponding ORFs (Sc-SCE/
or Sc, Cm-COX1 or Cm, Cs-COX1 or Cs) are shown. The unique 3’-RPE consensus nucleotides
for each species are colored. In all lanes, the RNA probes and proteins were present at
concentrations of 100 nM and 200 nM, respectively. (C) Amino acid sequence alignment showing
homology of S. cerevisiae Rmd9 with its orthologs from C. maltosa and C. sojae. The last amino
acid position of each aligned fragment is indicated; identical positions are marked by asterisks,
strongly similar residues — by colons, and weakly similar residues — by periods. The sequence of
mitochondrial targeting signal (MTS) in S. cerevisiae was mapped previously (Hillen et al. 2021).
Alpha helices above the alignment corresponds to the structure of S. cerevisiae Rmd9 (PDB
7A9W). Secondary structures forming lid, PPR and a distinct C-terminal domain are highlighted
in turquoise, blue, and magenta, respectively (Hillen et al. 2021). Yeast species are abbreviated
as follows with the corresponding accession numbers listed in parentheses: S. cerevisiae (S cer,
P53140), C. maltosa (C mal, EMG45446), C. sojae (C soj). C. sojae Rmd9 amino acid sequence

was derived from contig LMTL01000173, residues 41919-43739 using translation Table 12.
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Figure S6. S. cerevisiae Rmd9 orthologs from the Debaryomycetaceae family recognize 3’-
RPEs predicted to be associated with 15S rRNA processing in vitro. An EMSA experiment

was conducted as described for Figure 3B.
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Sc AGUUACCGUAGGGGAACCUGCGGUGGGCUUAUAAAUAUCUUAAAUAUUCUUACAUAAAU

sdcchiaromycetaceae Td AGUUACCGUAGGGGAACCUGCGGUGGGCUUAUAAUUAUCUUUAAUAUUCUUUCCUCUCU
Saccharomycodaceae 51 AGUUACUGUAGGGGAACCUGUAGUGGGCUUAUAAAUAUCUAUAAUAUAUUCCAUUAAUU
Phaffomycetaceae Cy AGUUACUGUAGGGGAACCUGCAGUGGGCUAUAUUAUAUCUUCaUuCAUAUUCAAACACA

m AGUUACUGUAGGGGAACCUGCAGUGGGCUAUAAUUUAUCUAUUUuCAUAUUCAACACAA

1 GGUUCGGUUAGGGGAACCUGAUCGGGAUUUAUAUUUUAUAAUUUAUUCAUCUUCAUGAA

. . C
Metschnikowiaceae Mo GGUUCGGUUAGGGGAACCUGAUCGGGAUUUAUAUauUUAUUCAUCUAUUUUAACCUGUC
C

Debaryomycetaceae m AGUUCGAGUAAGGGAACUUGCUCGGGAUUUAUAAUUACAUUAUCUAUUCUUUUAUCUAC

AGUUCGGGUAAGGGAACUUGCUCGGGACUUAUAUUAAUAUUAUCUAUUCCUUAUUCAUA

Trichomonascaceae { ¢ RCUUGUGGUAGCUGRAGCUGCUGCGGGAAAUARUUAUACUAUAACUAUACACAUARURU

Ds AGUUGUGGUAGAUGAAUCUGCUGCGGGAAAUAUUAUUAGUAGUUACUAUACACAUAUAU

. Gc AGUUGUGGUAGAGGAAUCUGCUGCGGGCUUUAAAUUUAUCUUGACUAUCCCUUUUUUUU
Dipodascaceae

~ AN S —~
Q =

Mc AGUUGUGGUAGAGGAAUCUGCUGCGGGCUUUUAAUAAAUAUUGACUAUCCCCCCCCCCA

Figure S7. Structural alignment of 15S rRNA 3’-terminal regions from the species
representing different families of the Saccharomycotina subphylum. The RNA sequences
encompass a small subunit rRNA conserved element helix 45 (h45) together with downstream
regions. The horizontal lines above the sequences denote complementary regions of the stem,
while the semicircle indicates the loop position. The nucleotides comprising the 3’-RPE consensus
for each species are shown in bold. The nucleotide positions deviant from the consensus are
shown in red. Variable nucleotides within 3'-RPE boundaries are in lower case. Experimentally
mapped 3’-terminal nucleotides are highlighted in green ((Thalenfeld et al. 1983) and this work).
The predominant 3'-RPE sequence motif UAUUC is underlined. Species abbreviations and
GenBank accession numbers are as follows: S. cerevisiae (Sc, NC_001224); T. delbrueckii (Td,
NC_027433); Saccharomycodes Iludwigii (SI, NC_037703); C. jadinii (Cj, NC_022163),
Wickerhamomyces mucosus (Wm, NC_022171); C. lusitaniae (Cl, NC_022161); M. orientalis
(Mo, NC_050842); C. maltosa (Cm, NC_013830); C. sojae (Cs, NC_013839); Diddensiella
caesifluorescens (Dc, PPJD01000027); Diddensiella santjacobensis (Ds, NC_022155);
Geotrichum candidum (Gc, NC_025768); Magnusiomyces capitatus (Mc, NC_024095). The

position of 15S rRNA in Gc was determined by MFannot (Lang et al. 2023).
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