Model Equations

d[cp] vmax1 [bc][glu][atp] vmax2 [cp][asp] d[cp]
= — — cp
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Supplemental Figure 1. Lineage-specific dN/dS estimates for the local URAL tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 2 Lineage-specific dN/dS estimates for the local URA2 tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 3. Lineage-specific dN/dS estimates for the local URA3 tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 4. Lineage-specific dN/dS estimates for the local URA4 tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 5. Lineage-specific dN/dS estimates for the local URAS tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 6. Lineage-specific dN/dS estimates for the local URA10 tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 7. Lineage-specific dN/dS estimates for the local URAG tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.



Supplemental Figure 8. Lineage-specific dN/dS estimates for the local URA7 tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 9. Lineage-specific dN/dS estimates for the local YNK1 tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 10. Lineage-specific dN/dS estimates for the local ATCase tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 11. Lineage-specific dN/dS estimates for the local CPSase tree around
Saccharomyces cerevisiae. Numbers in bold are the dN/dS values for the given branch.

Supplemental Figure 12. Phylogeny of the URAL gene family. A. Complete phylogeny of
URAL1 gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URAL gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 13. Phylogeny of the URA2 gene family. A. Complete phylogeny of
URAZ2 gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URA2 gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 14. Phylogeny of the URA3 gene family. A. Complete phylogeny of
URA3 gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URAS3 gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 15. Phylogeny of the URA4 gene family. A. Complete phylogeny of
URA4 gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URA4 gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 16. Phylogeny of the URA5 gene family. A. Complete phylogeny of
URAGS gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URADS gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 17. Phylogeny of the URA10 gene family. A. Complete phylogeny of
URA10 gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URA10 gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 18. Phylogeny of the URAG6 gene family. A. Complete phylogeny of the
URAG gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URAG gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 19. Phylogeny of the URA7 gene family. A. Complete phylogeny of the
URAZ7 gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the URAY gene family. Subtree used in the dN/dS analysis is marked in gray.



Supplemental Figure 20. Phylogeny of the YNK1 gene family. A. Complete phylogeny of the
YNKZ1 gene family. Taxa used in dN/dS analysis are colored in dark gray. B. Collapsed version
of the YNK1 gene family. Subtree used in the dN/dS analysis is marked in gray.

Supplemental Figure 21. Phylogeny of the ATCase domain of the URA2 gene family . A.
Complete phylogeny of the ATCase domain family. Taxa used in dN/dS analysis are colored in
dark gray. B. Collapsed version of the ATCase domain family. Subtree used in the dN/dS
analysis is marked in gray.

Supplemental Figure 22. Phylogeny of the CPSase domain of the URA2 gene family . A.
Complete phylogeny of the CPSase domain family. Taxa used in dN/dS analysis are colored in
dark gray. B. Collapsed version of the CPSase domain family. Subtree used in the dN/dS
analysis is marked in gray.
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575478904 Batrachochytriun dendrobatidis JAMS1
Early diverging fungal lineages

Wallemia

Agariomycetes

Basidiomycota

Mixia

Pucciniales

634350126 Microbotryum violaceum pl1 Al Lamole
50556714 Yarrowia hipolytica

444323703 Tetrapisispora blattac CBS 6284
403214582 Kazachstania naganishu CBS 8797
366998866 Tetrapisispora phaffi CBS 4417
Saccharomycetaceae

Saccharomycetaceae

410075115 Kazachstania africana CBS 2517
156841196 Vanderwaltozyma polyspora DSM 70294
Kluyveromyces

Naumovozyma

+ 365759259 Saccharomyces cerevisiae x Saccharomyces kudriavzevii VIN7T

~+ 401837520 Saccharomyces kudnavzevi IFO 1802
323303741 Saccharomyces cerevisiae FostersB

323307908 Saccharomyces cerevisiae FostersO

6323452 Saccharomyces cerevisiae S288c

- 151940937 Saccharomyces cerevisiae YIM789

04

L
=
g

—

e

=

4765 Saccharomyces cerevisiae

Debaryomycetaceae

Pezizales

Taphrinomycotina

215401901 Schizosaccharomyces japonmicus yFS275
19115483 Schizosaccharomyces pombe 972K
528317348 Schizosaccharomyces cryophilus OY26
528061197 Schizosaccharomyces octosporus yFS286
Leotiomyceta

Chaetothynales

Sclerotiniaceae

Helotiales

730177187 Erysiphe necator

521771086 Blumeria graminis f sp tritici 96224
528290947 Blumeria graminis f sp hordei DH14
Sordariomycetidae

Leotiomyceta



0.1

v09¢;
(23 wcmanmmFm\_

T S
SS $99T0T g

%_mmE\:um_ sm ﬁw%mm Nw Mm%%%m%
21513, 88
Ts! EUieqEULD SoateiL 035006285
S T2¥ QvAT suajenbs msmﬁﬂ_m& E099e9
S2/186/,
bt od 65
1SS 12585 dd ©[O: o Ik
e Coriporiopsis SUDVENIMSDS(A S
599366803 Phanerochaete carnosa HHB 10. o».
156119278 vrmﬁan:mm-m E
i nat
3 punctularia strigosozo!
wowmmmwmw wnI_chj/\::ﬂ/—m

ana
omwmmm\\wm Coniopherd .cEm

59910873

) icawa TE8
3 Auricul medite’
59804915 o Jan
5957 %www M;Bmmau o s
60! o
mwwwmﬁom o

0!
ae2? £

BHE

CS3096

8
iy
£
2
§
2
g
2
<
3
£
E]
5
8
]
Iy
@
g
3
]
8
8
&
S
3

minearum

sarium pseudograminearum

46123573 Fusarium gral

685853757 Fu

2247 Lachancea thermotolerans

0023 Eremothecium c)

25571
36375

L3
2

Y
um |

m chrysogenum IRP

302894151 Nectria haematococca

ymbalariae DBVPG7215
haromycetaceae sp Ashbya aceri
‘a gossypii ATCC 10895

laspora’delby
saccharo

rueckii

%

009818 T
986037 Zyg0
N

90893 Ashiy
3453
505157 72

S
S
4
)
~
.
O
o
o
O
!
2
o

IS
o
LBDNO

5

11
na

°REEF,

6118 Torrubiella hem!|

moniul
738 Stachybotrys chartar

el
666399
72918

672797225 AcK!

576

100218
Coniosporium apollinis CBS
m»_mbomwwm Zmoa%nonn::_ parvum UCRNP2
407924130 Macrophomina phase«
169619008 Phaeosphaeria nodorum SN15
636593879 Setosphaeria turcica Et28A
ﬂwmm%wu.nmm_swas 1o eioydousihy ggg
% 213) eloydou 0TZ68T
mﬁmo%ﬂ%wom%\ brmuidousifd veeTze0es

e
D987 901y sgselod)
Y e; 9 8¢
2097 11 T T SuEiaguCo 1829
i3 iy STSh 3 o \\,, Wnory C5B98829
mW%mG ) s ! oy g SMSEoU
%%m,mww,v ,N< &: d wnwwncm o m:m:omma:&% OPnas +06,
VI 20U 2SEO 0Pna; 2e2g
5. \\&wumg A iy, 8o, ULy, 05d Tg 9
0,44, 795 Sy 0u gy OPhasy  0Phas, 48625,
198 L0 M 5o VG 5 1 d 8¢, d bo, 9
o MM\N& m&v M Ms&wwws o ew%w% 95220
- n;
mo&b&w&wv o Uegge Popngg o g0zg,
) @w& m,mwm,ee o b6g5 Ebg 0
wmmwmmwm. vmmww
S62



575473262 Batrachochytrium dendrobatidis TAMS1
hizophagus irregularis;
Early diverging fungal limeages

701777293 Beauveria bassiana D1 5
Basidiomycota
Agfncon cotina |
501752072 Tapluina deformans PYCC 5710
430811357 Pneumocystis jiroveci, .
213402383 Schizosacchardomyces japonicus yFS275
19112287 Schizosaccharomytes pombe 972h
Schizosaccharomyces -
50556608 Yarrowia lipolytica
Saccharomycetales
Phattomycetaceae
444316040 Tetrapisispora blattac CBS 6284
410076430 Kazachstama africana CBS 2517
365991307 Naumovozyma damenensis CBS 421
366991283 Naumovozyma castelln CBS 4309
Saccharomyces 10)
Saccharomycetaceae
Saccharomycetaceae
Saccharomycetaceae
156838680 Vanderwaltozyma Fﬁ(ﬁl\fsgora DSM 70294
367004495 Tetrapisispora phafti TBS 4417
365986529 Naumovozyma damenensis CBS 421
366989599 Naumovozyma castelli CBS 4309
403216897 Kazachstania naganishii CBS 8797
< 401624435 Saccharomyces arboricola H 6
~401842381 Saccharomyces kudriavzevii IFO 1802
- 671639 Saccharomyces cerevisiae
~323307795 Saccharomyces cerevisiae FostersO
323303685 Saccharomyces cerevisiae FostersB
©6323530 Saccharomyces cerevisiae S288c
353237617 Puiformospora indica DSM 11827
Orbihaceae
Pezizales
Dothideomycetes

— | Eurotiomycetes
Pezizomycotina
Pezizomycota
Helotiales
Sordariomycetes,
730173605 Erysiphe necator, .
528300820 Blinneria grammnis £ sp hordei DH14
521773907 Blumeria grammms f sp tritici 96224
528299108 Blumeria graminis f sp hordei DH14
Sordariomycota

03
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575473262 Batrachochytrium dendrobatidis TAMS1
Rhizophagus irregularis

Early diverging fungal lineages

701777293 Beauveria bassiana D1 5
Basidiomycota

Agaricomycotina

501752072 Taplrina deformans PYCC 5710
50556608 Yarrowia lipolytica
Saccharomycetales

Phaffomycetaceae

444316040 Tetrapisispora blattac CBS 6284
410076430 Kazachstania africana CBS 2517
365991307 Naumovozyma dairenensis CBS 421
Saccharomycetaceae .

366991283 Naumovozyma castelli CBS 4309

- 401839998 Saccharomyces kudriavzevii IFO 1802 ] .

~ 365758936 Saccharomyces cerevisiae x Saccharomyces kudriavzevii VIN7
= 401626196 Saccharomryces arboricola H 6
- 151945978 Saccharomyces cerevisiae YJM789

-~ 6323927 Saccharomyces cerevisiae S288¢c

Saccharomycetaceae

Saccharomycetaceae

156838680 Vanderwaltozyma Hi(ilyslgora DSM 70294
367004495 Tetrapisispora phaffi TBS 4417
365986529 Naumovozyma damenensis CBS 421
366989599 Naumovozyma castelli CBS 4309
403216897 Kazachstania naganishii CBS 8797
Saccharomyces ) .

430811357 Pneumocystis jiroveci_ .
213402383 Schizosaccharomyces japonicus yFS275
19112287 Schizosaccharomyces pombe 972h
Schizosaccharomyces o

353237617 Piiformospora indica DSM 11827
Pemizomycotina

| Eurotiomycetes

03

Dothideomycetidae

Leotiomyceta

Leotiomyceta

Helotiales

Sordariomycetes,

730173605 Erysiphe necator ]
528300820 Blimneria graminis f sp hordei DH14
521773907 Blumeria gramuinis f sp tritici 96224
528299108 Blumeria graminis f sp hordei DH14
Sordariomyceta
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552930826 Rhizophagus irregularis DAOM 181602
672823782 Mortierella verticillata NRRL 6337
575479550 Batrachochytrium dendrobatidis JAMS81
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Basidiomycota

667791226 Pneumocystis murina B123
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Schizosaccharomyces
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401625155 Saccharomyces arboricola H 6

854566 Saccharomyces cerevisiae
330443609 Saccharomyces cerevisiae S288c
1008332 Saccharomyces cerevisiae
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