


sufficient to generate a prototroph. This result is general for C. parapsilosis, and not clade dependant. This adds to a
complex story about Met4/Met28 in fungal methionine metabolism; in S. cerevisiae Met4 is central and Met28 supportive, in
C. albicans Met4 is central and Met28 provides an unknown essential function, in filamentous fungi the Met4 ortholog is
central and there is no Met28, in S. pombe the Met4 ortholog doesn’t regulate methionine, and later in this paper we have an
apparent essential Met4 with Met28 controlling methionine biosynthesis in C. tropicalis. 

Given that both Met4 and Met28 are involved in the methionine circuitry of C. parapsilosis, the next data set investigates the
specific roles of each TF. RNA seq establishes that Met28 is critical for regulating the primary genes of the standard
methionine production pathways, while Met4 is critical for the expression of genes implicated in alternative sulphur
metabolism. There are a small number of genes that are apparently regulated by both TFs; these include SUL2, AGP3,
SEO1 – so does the knock-out of any of these genes create a methionine auxotroph? 

Further analysis investigates in detail the role of the met circuitry control elements in sulphur metabolism. Met4 is found to be
critical for growth in MOPS, SDS or DMSO as a sole source of sulphur for the cell, and Met32 was found to be equally
important, a prediction generated from the expression profiling data. Met4 and Met32 are needed for use of organic, but not
inorganic sulphur sources. 

A major unaddressed question in the attempt to provide a comprehensive picture of the evolutionary pattern of fungal
methionine metabolism are the regulators that are essential in some species, such as Met28 in C. albicans, Cbf1 in C.
parapsilosis, and Met4 in C. tropicalis. This transfer of elements of the generic circuit to essentiality is fascinating, and while
the current manuscript adds to the elements that have shifted to essentiality, it does not provide any framework for
understanding these shifts. 

Overall then, this is a really excellent paper. The experiments are very well done, the interpretations convincing, and the
paper is very well written. A very comprehensive picture is provided of the methionine/sulphur metabolic circuitry in C.
parapsilosis. However, in the end the paper provides basically an impressive assessment of the sulfur amino acid regulation
in a minor fungal pathogen. The relationships of the circuit in C. parapsilosis to the circuits in other fungi are discussed, but
we are really not provided fundamental insights into how and why these circuits differ in the different fungi, and I would
expect such insights from a paper in a high profile generalist journal. 

Minor point 

References in the figure legends are provided as (first author, year) rather than a numeral. 

Reviewer #3 

(Remarks to the Author) 
In this work the authors describe the rewiring of the regulatory circuit that controls the assimilation of sulphate and the
synthesis of cysteine and methionine in C. parapsilosis, an important opportunistic human pathogen. By generating and
screening a gene-deletion collection they found that unlike in other fungi, the transcription regulator Met4 is not essential for
methionine synthesis in C. parapsilosis. Only when this regulator is disrupted together with its paralog Met28, cells become
auxotrophic for methionine. Despite the functional redundancy, transcriptional profiling and further growth assays in a variety
of sulphur sources revealed that Met28 has taken over the regulation of the methionine synthesis pathway, while Met4,
instead, regulates alternative pathways for the assimilation of organosulfur compounds. 

The article describes a very interesting case of transcriptional evolution, showing diversity in sulphur metabolism among
closely related Candida species. The work is well executed, and the findings have implications for our understanding on
how these human pathogens are able to thrive in the human host. My comments are minor, mainly trying to improve the way
the data is presented. 

1. After showing that either Met4 or Met28 are sufficient to grow in the absence of methionine, the question that naturally
arises is how the functional redundancy is occurring at a molecular level. Subsequent transcriptional profiling seems
directed to answer this question. However, in the abstract and in the results the authors do not follow this line of thought.
Instead, they mainly centered on the divergence of the circuit being controlled by the two regulators, and only almost at the
end of the discussion do they revisit the question. In my opinion the fact that the regulators are functionally redundant, but
most of their targets have diverged is one of the most interesting aspects of the rewiring and should be put forward in the
abstract and results. 

2. The work devoted to the generation and screen of the deletion collection is considerable. However, currently, most of the
results of the screen are presented as supplementary data and the first two sections of the results that refer to this work are
quite superficial. Therefore, these results are sidelined and to some extent distractive from the main point of the article. I
would suggest two options to improve this point: a) move out of the article most of the results of the screen and present them
in a separate future manuscript, or b) strengthen the first two result sections and Figure 1. This could be done, for example,
by replacing panels A to E of Figure 1 with the actual results of the screen presented in Supplementary Figure 1 (current
panels A to D have anyway already been presented in references 35 and 52). The general results of the screen (how many
mutants have a phenotype, overlap between media, phenotype conservation, etc.) could be also include in the two first
results sections. 



3. In Figure 4, in the volcano plots, it is not possible to see the main conclusion that wants to be drawn from it, that the
deletion of Met4 and Met28 affects a different set of genes. A simple Venn diagram, some kind of correlation plot or marking
the genes in the volcano plots as in Supplementary Figure 6 could help. 

4. Not much is mentioned about the genes that are differentially expressed in both the met4 and met28 mutants. Could these
explain the functional overlap? Can some of the genes not previously associated with sulphur metabolism but that change
their expression in both mutants explain the functional redundancy of these regulators? 

5. Nothing is mentioned about the cis-regulatory regions of the genes that change their expression under sulphur deprivation
or specifically in the met4 and met28 mutants. Is there a commo DNA motive that these regulators are binding? Can the
differences in the cis elements explain the dissimilarities in the sets of genes controled by these factors?, or is it rather
coding changes in the bZIP domains of the regulators? 

6. Is the identity of the bZIP domains of Met4 and Met28 as high in other species as in C. parapsilosis. Could this be
informative in terms of the functional overlap? 

7. What was the phenotype of the Met28 mutant in the large-scale screen of the library? Was it also unexpected? 

8. The last sentence of the abstract could be phrased more carefully since there is no direct evidence to support the
statement. 

9. In the sentence starting on line 330, it would be informative to specify whether MET28 was differentially expressed. 

10. In Figure 4, what does it mean that one half of the MET4 gene is marked in white? Also, does the color of the
transmembrane transporters mean something and are they coded by the genes below the squares? 

11. In the box plots of Figure 6, what do the boxes mean, standard deviation? 

12. In line 305 it is mentioned that the phenotype of the Met28 in C. tropicalis is different from that of the same mutant in C.
albicans and C. parapsilosis. However, the phenotype of the C. albicans mutant is not mentioned until the discussion. 

13. In the legend of Supplementary Figure 5 it should be clearly stated that the difference with Figure 3 is the aligner that
was used. 

14. The following points could be modified to improve clarity: 

- Line 31, … kill CLOSE TO/AROUND 1.5 million. 

- Line 32, beyond being eukaryotes, fungi are the closest organisms to animals. 

- Line 84, …and then 3’-phospho-5’-…, “to” is missing. 

- Line 91, is it meant budding yeast? 

- Line 133, it is not clear what the prefixes Cd and Cm mean. 

- Line 177, replace “is” with “in”. 

- Line 178, there is redundancy since histidine is an amino acid. 

- Details given in lines 188-189 seem irrelevant as this is only an example of an interesting mutant identified in the screen. 

- Lines 196 and 486, clearer if serial dilution ASSAYS would be used. Also, in the methods the term Spot assay is used. It
would be easier to follow if a consistent term was employed. 

- Lines 223 to 229, the details of the structure of Met4 seem irrelevant, especially because they are latter given in the legend
of Figure 3. 

- The genus of Ogataea parapolymorpha should be spelled only the first time the species is mentioned and from there on
only use O. the same with Aspergillus. 

- At the top of Figure 3, there is a legend that does not seem to be needed: PhyML… 

- Line 323, “and” can be deleted. 

- Line 530, do you mean ScMet4? 

- Line 540, Cbf1 seem more appropriate than the gene name. 



- Check syntaxis of the end of sentence in lines 552-554 

- In Figure 7, what are the white boxes in the promoters? Also in this figures, why is a single node leading to C. par, C. tro
and C. alb? 

- In line 685 it is not necessary to describe the composition of the SC medium as it was defined in the previous paragraph. 

- The files of the supplementary tables are missing a clear title to be identified as Supplementary Table 1, 2, etc. 

Version 1: 

Reviewer comments: 

Reviewer #1 

(Remarks to the Author) 

The authors have significantly improvised the manuscript, and all comments have been addressed satisfactorily. 
I appreciate the authors efforts to perform the biofilm experiments. Given the description of these results in the main text, it
would be easy for the reader to have the figure too as part of the main text instead of being placed as supplementary figure. 

Reviewer #2 

(Remarks to the Author) 
The modifications that were done to the manuscript are extensive and have certainly improved the paper considerably. I
have a couple of minor comments, but feel the manuscript in its current form is suitable for publication. 

Comb jellies are now considered the closest relatives to animals, Nature 618, pages 110–117 (2023) so the statement about
fungi and animals can be rephrased. 

Line 77 - Is it only sulphur metabolism that is poorly understood? How about phosphorus, nitrogen… How do you quantify
the relative understanding? I would reword this statement. 

Line 341 By contrast, 

Reviewer #3 

(Remarks to the Author) 
All my initial comments were addressed in the revised version of the manuscript, improving it considerably. Below are a
couple of minor suggestions that could be incorporated for the final version of the article. 

1. Could something more general be said about the overall conservation of function/phenotype of the genes that were
characterized in the screen. Many concrete examples of functional conservation/divergence with C. albicans are included in
the first sections of the results, but not an overall trend. For example, are phenotypes overall more conserved with C.
albicans or other CTG species than what has been observed between C. albicans and S. cerevisiae? 

2. In my opinion Figure 8 is quite difficult to understand because it has many unnecessary details. For example, the names
of DNA binding domains (bZIP, etc.) do not seem necessary, as well as the INT and AD labels. The RYAATNN binding
motif also seems dispensable and even misleading in C. parapsilosis as Met28 is not binding it in this species. I would also
increase the space between Met28 and the DNA in C. parapsilosis so that it is clear that it is not binding, especially in class
2 genes. 

3. Have the authors generated the met32/met28 double mutant? If this mutant is auxotrophic to methionine it would
strengthen the role of MET32 in the pathway and its possible association with Met4. 

4. When the enriched motifs are described I do not think it is necessary to give the details of the repetitive motifs, just
mention them without providing the motifs themselves. 

5. Is the term “transcriptional footprints” correctly employed? If I am correct, the footprint of a transcription factor refers to the
area/region where the TF is binding DNA, but I am not sure this is what is meant here. 

6. Sentence in line 155 that refers to mutants previously generated could state that Holland refers to strains made by the
authors of the current article. This is important so that it is clear that they are the same strains mentioned in sentence starting
in line 144. 



7. In the first two sections of the results there are several short paragraphs that in my opinion belong together in larger
paragraphs. 

8. End of line 194 there is an extra parenthesis at the end of the sentence. 

9. Line 434 should say “Met4” instead of “Met”. 

10. Line 170, substitute “N” for “nitrogen” as is used in the rest of the manuscript. 

11. Slashes in the abstract (lines 23 and 25) could be substituted by “and”. 
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QY kci`X `]_Y hc h\Ub_ h\Y fYj]YkYfg Zcf h\Y]f WcaaYbhg cb h\Y aUbigWf]dh+ QY \UjY VYYb
WcbXiWh]b[ UXX]h]cbU` kcf_ hc dfcdYf`m UXXfYgg h\Y WcbWYfbg UbX WcaaYbhg fU]gYX) UbX h\Y
fYgi`hg g][b]Z]WUbh`m fYg\UdYX cif ]bhYfdfYhUh]cb cZ h\Y fY[i`Uhcfm bYhkcf_ Wcbhfc``]b[ gi`d\if
aYhUVc`]ga ]b C. parapsilosis+

QY bck gi[[Ygh h\Uh ]b C. parapsilosis) Ug ]b S. cerevisiae) GYh1 ]g fYWfi]hYX hc dfcachYfg
Vm ]hg ]bhYfUWh]cb k]h\ GYh0/+ BckYjYf) ]b C. parapsilosis GYh/5 q UbX bch GYh1 q ]g h\Y WcfY
fY[i`Uhcf cZ WmghY]bY UbX aYh\]cb]bY gmbh\Yg]g acgh `]_Y`m XiY hc ]hg ]bhYfUWh]cb k]h\ h\Y
>H;*V]bX]b[ dfchY]b =VZ.+ QY \mdch\Yg]gY h\Uh GYh1 WUb Wcbhf]VihY hc Ugg]a]`Uh]cb cZ
]bcf[Ub]W gi`d\if ]b h\Y UVgYbWY cZ GYh/5) k\]W\ kci`X Yld`U]b h\Y ZibWh]cbU` fYXibXUbWm+
>iY hc X]ZZYfYbWYg ]b h\Y fY[i`Uh]cb cZ MET4) MET28) CBF1 UbX MET32) h\Y hkc VfUbW\Yg
cZ gi`d\if aYhUVc`]ga &Ugg]a]`Uh]cb cZ ]bcf[Ub]W gi`d\if UbX gmbh\Yg]g cZ aYh\]cb]bY cb cbY
g]XY) ]adcfh UbX Ugg]a]`Uh]cb cZ cf[Ub]W gi`d\if gcifWYg cb h\Y ch\Yf' UddYUf hc VY fY`Uh]jY`m
`Ygg ]bhYfhk]bYX ]b C. parapsilosis WcadUfYX hc S. cerevisiae) k\]W\ ]g U`gc Ub UXX]h]cbU`
dfYfYei]g]hY Zcf ZibWh]cbU` fYXibXUbWm VYhkYYb GYh1 UbX GYh/5+

IjYfU``) kY UfY WcbZ]XYbh h\Uh cif aUbigWf]dh kUg g][b]Z]WUbh`m ]adfcjYX Vm UXXfYgg]b[ h\Y
fYj]YkYfg WcaaYbhg+
>YhU]`YX UbgkYfg hc h\Y WcaaYbhg aUm VY ZcibX VY`ck+

REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author):

FcaVUfX] Yh U`+) ]b h\Y WiffYbh aUbigWf]dh \UjY ]XYbh]Z]YX [YbYg ]bjc`jYX ]b h\Y Ugg]a]`Uh]cb
cZ ]bcf[Ub]W UbX cf[Ub]W gi`Zif ]b =+ dUfUdg]`cg]g+ N\Y Uih\cfg \UjY [YbYfUhYX U Wc``YWh]cb cZ
aihUbhg ]b h\Y Zib[ig UbX gWfYYbYX h\]g aihUbh Wc``YWh]cb cb jUf]cig ghfYggcfg+ N\Ym \UjY
XYacbghfUhYX h\Y fc`Y cZ G?N1) G?N /5 UbX G?N 0/ ]b ih]`]nUh]cb cZ gi`Zif ]b h\Y Zib[ig)
UbX \UjY Y`UVcfUhYX cb h\Y [YbYg h\Uh UfY fY[i`UhYX Vm h\YgY dfchY]bg+ N\Y aUbigWf]dh ]g
kY`` kf]hhYb UbX fYgi`hg dfYgYbhYX Udh`m+ >Ygd]hY h\Y ]bhYfYgh]b[ cVgYfjUh]cbg j]g U j]g h\Y
X]jYfg]Z]WUh]cb ]b fc`Yg cZ h\YgY [YbYg ]b =+ dUfUdg]`cg]g jYfgig ch\Yf mYUghg) h\Y ghiXm
aU_Yg U `]a]hYX UXjUbWY ]b h\Y WiffYbh Zcfa+

GU^cf WcbWYfbg7

.+;`h\ci[\ h\Y Uih\cfg \UjY YlhYbg]jY`m XYgWf]VYX h\Y aYh\cXc`c[m igYX Zcf [YbYfUh]b[ h\Y
aihUbh Wc``YWh]cb UbX \UjY U`gc Yld`U]bYX h\Y jUf]cig d\YbchmdYg cVhU]bYX k]h\ h\]g aihUbh
Wc``YWh]cb8 h\Ym \UjY bch XYgWf]VYX h\cgY dfYW]gY ghfYggcfg h\Uh ZUW]`]hUhYX h\Y ]XYbh]Z]WUh]cb cZ
h\Y G?N [YbYg"
N\Ub_ mci Zcf mcif WcaaYbh+ Cb h\Y fYj]gYX aUbigWf]dh) h\Y gWfYYb h\Uh `YX hc h\Y
]XYbh]Z]WUh]cb cZ MET4 ]g XYgWf]VYX ]b `]bYg /00*/05) UbX acfY ]b XYhU]` ]b Midd`YaYbhUfm
HchY / UbX Midd`YaYbhUfm @][ifY 1+ N\Y UV]`]hm cZ h\Y ghfU]bg ]b h\Y `]VfUfm hc [fck ]b h\Y
UVgYbWY cZ gdYW]Z]W W`UggYg cZ Ua]bc UW]Xg kUg hYghYX Ug XYgWf]VYX ]b aYh\cXg &`]bYg 362*
4-/'8 h\Y Ua]bc UW]Xg a]gg]b[ ]b YUW\ WcbX]h]cb hYghYX UfY `]ghYX UVcjY h\Y \YUhaUd ]b
Midd`YaYbhUfm @][ifY 1+

/+ N\Y Z]fgh gYWh]cb cZ h\Y LYgi`hg k\YfY h\Y Uih\cfg XYgWf]VY h\Y d\Ybchmd]W YZZYWhg cZ
X]gfidh]cbg ]g bch fYei]fYX+ ;bmkUmg h\]g XUhU ]g dfYgYbhYX Ug Midd`YaYbhUfm XUhU+ CbghYUX
h\Y Uih\cfg g\ci`X `]gh WcadcibXg h\Uh kYfY igYX Zcf gWfYYb]b[ aihUbhg XYZYWh]jY ]b gi`Zif
Ugg]a]`Uh]cb cf aYh,Wmg V]cgmbh\Yg]g) k\]W\ ]g acfY fY`YjUbh Zcf h\]g ghiXm+ Bck X]X h\Y
Uih\cfg gWfYYb Zcf aYh1 aihUbh Ug ]h [fYk kY`` ]b h\Y UVgYbWY cZ aYh\]cb]bY UbX Wmg:
N\Y `]VfUfm kUg gWfYYbYX Zcf h\Y UV]`]hm hc [fck ]b h\Y UVgYbWY cZ X]ZZYfYbh W`UggYg cZ Ua]bc
UW]Xg &Midd`YaYbhUfm @][ifY 1'8 hkc cZ h\YgY W`UggYg kYfY `UW_]b[ WmghY]bY UbX aYh\]cb]bY+

QY h\YfYZcfY Ubh]W]dUhYX h\Uh h\Y met4  mutant would fail to grow. However, this was not the 
WUgY+ N\]g lack cZ U d\YbchmdY) ]b U gYbgY) kUg k\Uh dfcadhYX ig hc Zifh\Yf ]bjYgh][UhY h\Y



fc`Y cZ MET4 UbX ]hg dUfU`c[ MET28 ]b h\Y gmbh\Yg]g cZ WmghY]bY UbX aYh\]cb]bY+ Cb h\Y gdch
UggUmg dYfZcfaYX Ug Zc``ck id hc h\Y gWfYYb XYd]WhYX ]b Midd`YaYbhUfm @][ifY 1) kY hYghYX
h\Y UV]`]hm cZ gY`YWhYX aihUbhg hc [fck ]b h\Y UVgYbWY cZ WmghY]bY) aYh\]cb]bY) cf Vch\ &@][
0'+ QY Wci`X cb`m gYY U [fckh\ XYZYWh k\Yb Vch\ MET4 UbX MET28 kYfY UVgYbh) k\]W\
Yld`U]bYX k\m kY X]X bch gYY U d\YbchmdY Zcf h\Y ]bX]j]XiU` aihUbhg ]b h\Y `]VfUfm gWfYYb+
QY W\Ub[YX h\Y aUbigWf]dh hc \cdYZi``m aU_Y h\]g W`YUfYf Zcf h\Y fYUXYf &`]bYg /00*/05'+
N\Y aYX]U igYX Zcf h\Y gdch UggUm ]g XYgWf]VYX ]b @][+ 0 `Y[YbX UbX acfY ]b XYhU]` ]b
GYh\cXg &`]bYg 4-1*4-4'+ N\Y aYX]U igYX Zcf gWfYYb]b[ XYZYWhg ]b gi`d\if Ugg]a]`Uh]cb &@][
4' ]g XYgWf]VYX ]b `]bYg 161*166) UbX acfY ]b XYhU]` ]b GYh\cXg &`]bYg 4.0*40.'+

0+Cb am cd]b]cb) h\Y Uih\cfg g\ci`X Yld`U]b h\Y fUh]cbU`Y Zcf acb]hcf]b[ [fckh\ Zcf 5 XUmg:
N\Ub_ mci Zcf h\]g gi[[Ygh]cb+ N\Y fUh]cbU`Y ]g bck ]bX]WUhYX ]b `]bYg 4/5*40-7 r;`h\ci[\ 3
XUmg cZ ]bWiVUh]cb kUg giZZ]W]Ybh Zcf fcVigh [fckh\ cZ L. elongisporus =<M/3-23/) h\Y I>3--
kUg aYUgifYX UZhYf 5 XUmg cZ ]bWiVUh]cb hc ZUW]`]hUhY h\Y g`ckYf [fckh\ cZ C. parapsilosis
=FC</.1s+

1+F]bYg 3-6*3.0 ]b h\Y >]gWigg]cb8 g]bWY h\Y XciV`Y XY`YhY cZ aYh1aYh/5 Yl\]V]hYX
UVfc[UhYX [fckh\ cb M=*G) XcYgbth h\Y dcgg]V]`]hm cZ GYh1 Wcbhf]Vih]b[ ]b UVgYbWY cZ GYh/5
VY Wcbg]XYfYX Zcf UbgkYf]b[ h\Y eiYgh]cb dcgYX Vm h\Y Uih\cfg: N\Y ghUhYaYbh gcibXg
WcbZig]b[ UbX g\ci`X VY Y`UVcfUhYX+
Cb `][\h cZ h\Y bYk XUhU UWei]fYX Uh h\Y fYj]g]cb ghU[Y) h\Y >]gWigg]cb kUg YlhYbg]jY`m
acX]Z]YX+ N\Y dcgg]V]`]hm cZ GYh1 Wcbhf]Vih]b[ ]b h\Y UVgYbWY cZ GYh/5 ]g bck dUfh cZ h\Y
acXY` h\Uh kY dfcdcgY Zcf gi`d\if Ugg]a]`Uh]cb ]b C. parapsilosis) Ug ghUhYX ]b `]bYg 3/1*3/5)
UbX XYgWf]VYX ]b @][+ 5+

2+Ch kci`X \UjY VYYb ]bhYfYgh]b[ hc gYY ]Z h\Y aYh aihUbhg UZZYWh h\Y acfd\c`c[m cZ =+
dUfUdg]`cg]g Uh U``:cf ]Z h\Y]f UVgYbWY `YUXg hc U V]cZ]`a XYZYWh YhW: aU_]b[ h\Y ghiXm acfY
W`]b]WU``m fY`YjUbh+
QY U[fYY k]h\ h\Y fYj]YkYf h\Uh h\]g kci`X ]bWfYUgY h\Y g][b]Z]WUbWY cZ h\]g kcf_+ QY X]X hYgh
V]cZ]`a ZcfaUh]cb ]b ghfU]bg ]b k\]W\ MET4) MET28) cf Vch\ kYfY X]gfidhYX) ]b h\Y dfYgYbWY
UbX UVgYbWY cZ aYh\]cb]bY+ N\Y fYgi`hg UfY XYgWf]VYX ]b U bYk dUfU[fUd\ &`]bYg 2.5*202'
UbX ]b Midd`YaYbhUfm @][ifY 5,Midd`YaYbhUfm NUV`Y 6+ Cb h\Y dfYgYbWY cZ aYh\]cb]bY) `cgg
cZ Vch\ MET4 UbX MET28) Vih bch Y]h\Yf ]bX]j]XiU``m) g][b]Z]WUbh`m fYXiWYg V]cZ]`a ZcfaUh]cb+
Cb h\Y UVgYbWY cZ aYh\]cb]bY) h\Y k]`X*hmdY ghfU]b UbX WY``g `UW_]b[ MET4 dfcXiWY
WcadUfUV`Y V]cZ]`ag) h\ci[\ cjYfU`` V]cZ]`a ]g fYXiWYX WcadUfYX hc k\Yb aYh\]cb]bY ]g
dfYgYbh+ BckYjYf) `cgg cZ MET28 U`cbY Wcad`YhY`m UVc`]g\Yg V]cZ]`a ZcfaUh]cb) fYXiW]b[ ]h hc
h\Y `YjY` cZ h\Y XciV`Y X]gfidhYX ghfU]b+ Iif fYgi`hg gi[[Ygh h\Uh GYh/5 ]g U WcfY fY[i`Uhcf cZ
V]cZ]`a ZcfaUh]cb Xif]b[ gi`d\if `]a]hUh]cb) gi[[Ygh]b[ h\Uh ]h ]g Ub ]adcfhUbh j]fi`YbWY ZUWhcf+

Reviewer #2 (Remarks to the Author):

N\Y WiffYbh aUbigWf]dh dfcj]XYg Ub YlWY``Ybh UggYggaYbh cZ h\Y aYh\]cb]bY aYhUVc`]ga
fY[i`Uh]cb cZ U Zib[U` dUh\c[Yb hYfaYX =UbX]XU dUfUdg]`cg]g+ N\]g cf[Ub]ga ]g U fY`YjUbh Vih
bch QBI Wf]h]WU` Zib[U` dUh\c[Yb q h\Y ]adcfhUbWY cZ h\Y ghiXm kci`X bch VY gc aiW\ h\Y
_Ym g][b]Z]WUbWY cZ =+ dUfUdg]`cg]g Ug U WUigY cZ X]gYUgY Vih h\Y [YbYfU` ]bhYfYgh cZ h\Y
Yjc`ih]cbUfm ghfiWhif]b[ cZ h\Y aYhUVc`]W W]fWi]hfm+

N\Y ]b]h]U` gYWh]cb XYgWf]VYg h\Y YldUbg]cb cZ U Wc``YWh]cb cZ VUf*WcXYX bi`` aihUbh ghfU]bg ]b
=+ dUfUdg]`cg]g+ N\]g ]g WYfhU]b`m U jYfm igYZi` fYgcifWY) Vih h\Y Wc``YWh]cb ]hgY`Z ]g bch
WYbhfU``m igYX ]b h\Y UbU`mgYg dYfZcfaYX ]b h\]g aUbigWf]dh+ N\ig) h\]g gYWh]cb Wci`X VY
fYacjYX) UbX h\Y dUdYf ghUfhYX k]h\ h\Y g]ad`Y cVgYfjUh]cb h\Uh ]b =+ dUfUdg]`cg]g U aYh1
aihUbh kUg bch U aYh\]cb]bY Uilchfcd\+
<UgYX cb h\Y WcaaYbhg Zfca U`` h\Y fYj]YkYfg UbX h\Y fYWcaaYbXUh]cbg cZ h\Y YX]hcf) kY
XYW]XYX hc ]bW`iXY h\Y XYgWf]dh]cb cZ h\Y `]VfUfm ]b h\Y aUbigWf]dh+ BckYjYf) kY Xc U[fYY
k]h\ LYj]YkYf $/ h\Uh h\Y kUm ]b k\]W\ h\Y aUbigWf]dh kUg cf[Ub]gYX X]X bch dih h\Y



[YbYfUh]cb cZ h\Y `]VfUfm ]b h\Y WcffYWh dYfgdYWh]jY+ QY h\YfYZcfY W\Ub[YX h\Y ghfiWhifY cZ h\Y
LYgi`hg hc ZcWig cb h\Y Z]bX]b[g h\Uh kY cVhU]bYX gWfYYb]b[ h\Y `]VfUfm &]b hYfag cZ ZibWh]cbU`
WcbgYfjUh]cb k]h\ C. albicans UbX S. cerevisiae UbX dfYj]cig`m ib]XYbh]Z]YX fc`Yg cZ
hfUbgWf]dh]cb ZUWhcfg UbX dfchY]b _]bUgYg') fUh\Yf h\Ub cb h\Y [YbYfUh]cb cZ h\Y `]VfUfm+
QY bck XYgWf]VY h\YgY ]b h\Y Z]fgh hkc dUfU[fUd\g &`]bYg .22*.4.) UbX .42*//6' cZ h\Y
LYgi`hg UbX @][+ .+

N\Y bYlh gYWh]cb YghUV`]g\Yg h\Uh h\Y aYh1 aYh/5 XciV`Y aihUbh ]g U aYh Uilchfcd\) UbX
h\Uh Y]h\Yf GYh1 cf GYh/5 ZibWh]cb ]g giZZ]W]Ybh hc [YbYfUhY U dfchchfcd\+ N\]g fYgi`h ]g [YbYfU`
Zcf =+ dUfUdg]`cg]g) UbX bch W`UXY XYdYbXUbh+ N\]g UXXg hc U Wcad`Yl ghcfm UVcih
GYh1,GYh/5 ]b Zib[U` aYh\]cb]bY aYhUVc`]ga8 ]b M+ WYfYj]g]UY GYh1 ]g WYbhfU` UbX GYh/5
giddcfh]jY) ]b =+ U`V]WUbg GYh1 ]g WYbhfU` UbX GYh/5 dfcj]XYg Ub ib_bckb YggYbh]U` ZibWh]cb)
]b Z]`UaYbhcig Zib[] h\Y GYh1 cfh\c`c[ ]g WYbhfU` UbX h\YfY ]g bc GYh/5) ]b M+ dcaVY h\Y GYh1
cfh\c`c[ XcYgbth fY[i`UhY aYh\]cb]bY) UbX `UhYf ]b h\]g dUdYf kY \UjY Ub UddUfYbh YggYbh]U`
GYh1 k]h\ GYh/5 Wcbhfc``]b[ aYh\]cb]bY V]cgmbh\Yg]g ]b =+ hfcd]WU`]g+

A]jYb h\Uh Vch\ GYh1 UbX GYh/5 UfY ]bjc`jYX ]b h\Y aYh\]cb]bY W]fWi]hfm cZ =+ dUfUdg]`cg]g)
h\Y bYlh XUhU gYh ]bjYgh][UhYg h\Y gdYW]Z]W fc`Yg cZ YUW\ N@+ LH; gYe YghUV`]g\Yg h\Uh GYh/5
]g Wf]h]WU` Zcf fY[i`Uh]b[ h\Y df]aUfm [YbYg cZ h\Y ghUbXUfX aYh\]cb]bY dfcXiWh]cb dUh\kUmg)
k\]`Y GYh1 ]g Wf]h]WU` Zcf h\Y YldfYgg]cb cZ [YbYg ]ad`]WUhYX ]b U`hYfbUh]jY gi`d\if
aYhUVc`]ga+ N\YfY UfY U gaU`` biaVYf cZ [YbYg h\Uh UfY UddUfYbh`m fY[i`UhYX Vm Vch\ N@g8
h\YgY ]bW`iXY MOF/) ;AJ0) M?I. q gc XcYg h\Y _bcW_*cih cZ Ubm cZ h\YgY [YbYg WfYUhY U
aYh\]cb]bY Uilchfcd\:
N\Ub_ mci Zcf fU]g]b[ h\]g ]adcfhUbh eiYgh]cb+ QY UXXfYggYX ]h Vm [YbYfUh]b[ ]bX]j]XiU`
aihUbhg cZ MUL2) AGP3) SEO1) UbX CPAR2_203280 &k\]W\ kY ]bW`iXYX VYWUigY cZ ]hg 55%
dYfWYbhU[Y cZ ]XYbh]hm k]h\ SEO1' ]b C. parapsilosis =FC</.1) UbX hYgh]b[ h\Y]f UV]`]hm hc
gmbh\Yg]nY WmghY]bY UbX aYh\]cb]bY+ N\Y fYgi`hg UfY XYgWf]VYX ]b `]bYg 1/.*1/3 UbX
Midd`YaYbhUfm @][ifY 4+ QY Z]bX h\Uh X]gfidh]b[ YUW\ [YbY ]bX]j]XiU``m XcYg bch fYgi`h ]b
aYh\]cb]bY Uilchfcd\m+ Ch ]g dcgg]V`Y \ckYjYf h\Uh ]Z U`` [YbYg kYfY g]ai`hUbYcig`m XY`YhYX
aYh\]cb]bY gmbh\Yg]g kci`X VY X]gfidhYX+

@ifh\Yf UbU`mg]g ]bjYgh][UhYg ]b XYhU]` h\Y fc`Y cZ h\Y aYh W]fWi]hfm Wcbhfc` Y`YaYbhg ]b gi`d\if
aYhUVc`]ga+ GYh1 ]g ZcibX hc VY Wf]h]WU` Zcf [fckh\ ]b GIJM) M>M cf >GMI Ug U gc`Y gcifWY
cZ gi`d\if Zcf h\Y WY``) UbX GYh0/ kUg ZcibX hc VY YeiU``m ]adcfhUbh) U dfYX]Wh]cb [YbYfUhYX
Zfca h\Y YldfYgg]cb dfcZ]`]b[ XUhU+ GYh1 UbX GYh0/ UfY bYYXYX Zcf igY cZ cf[Ub]W) Vih bch
]bcf[Ub]W gi`d\if gcifWYg+

; aU^cf ibUXXfYggYX eiYgh]cb ]b h\Y UhhYadh hc dfcj]XY U WcadfY\Ybg]jY d]WhifY cZ h\Y
Yjc`ih]cbUfm dUhhYfb cZ Zib[U` aYh\]cb]bY aYhUVc`]ga UfY h\Y fY[i`Uhcfg h\Uh UfY YggYbh]U` ]b
gcaY gdYW]Yg) giW\ Ug GYh/5 ]b =+ U`V]WUbg) =VZ. ]b =+ dUfUdg]`cg]g) UbX GYh1 ]b =+
hfcd]WU`]g+ N\]g hfUbgZYf cZ Y`YaYbhg cZ h\Y [YbYf]W W]fWi]h hc YggYbh]U`]hm ]g ZUgW]bUh]b[) UbX
k\]`Y h\Y WiffYbh aUbigWf]dh UXXg hc h\Y Y`YaYbhg h\Uh \UjY g\]ZhYX hc YggYbh]U`]hm) ]h XcYg
bch dfcj]XY Ubm ZfUaYkcf_ Zcf ibXYfghUbX]b[ h\YgY g\]Zhg+
QY \UjY giVghUbh]U``m W\Ub[YX h\Y X]gWigg]cb) UbX UXXYX U bYk jYfg]cb cZ h\Y acXY`
dfcdcgYX &@][+5'+ QY gi[[Ygh h\Uh h\Y WcfY W]fWi]h cZ 1 hfUbgWf]dh]cb ZUWhcfg &=VZ.) GYh0/)
GYh1 UbX GYh/5' UbX dcgg]V`m U`gc GYh0- ]g WcbgYfjYX VYhkYYb S. cerevisiae UbX Candida
&UbX dfcVUV`m ch\Yf mYUghg' Vih h\YfY UfY X]ZZYfYbWYg ]b h\Y gdYW]Z]W [YbYg fY[i`UhYX UbX h\Y
XYhU]`YX fc`Yg cZ h\Y hfUbgWf]dh]cb ZUWhcfg+ QY bck X]gWigg h\Y Yjc`ih]cb cZ h\Y W]fWi]h Zfca U
g]b[`Y hfUbgWf]dh]cb ZUWhcf &GYh1' hc U Wcad`Yl+ QY VY`]YjY kY \UjY bck dfcj]XYX U acfY
XYhU]`YX ZfUaYkcf_+

IjYfU`` h\Yb) h\]g ]g U fYU``m YlWY``Ybh dUdYf+ N\Y YldYf]aYbhg UfY jYfm kY`` XcbY) h\Y
]bhYfdfYhUh]cbg Wcbj]bW]b[) UbX h\Y dUdYf ]g jYfm kY`` kf]hhYb+ ; jYfm WcadfY\Ybg]jY d]WhifY
]g dfcj]XYX cZ h\Y aYh\]cb]bY,gi`d\if aYhUVc`]W W]fWi]hfm ]b =+ dUfUdg]`cg]g+ BckYjYf) ]b h\Y
YbX h\Y dUdYf dfcj]XYg VUg]WU``m Ub ]adfYgg]jY UggYggaYbh cZ h\Y gi`Zif Ua]bc UW]X



fY[i`Uh]cb ]b U a]bcf Zib[U` dUh\c[Yb+ N\Y fY`Uh]cbg\]dg cZ h\Y W]fWi]h ]b =+ dUfUdg]`cg]g hc h\Y
W]fWi]hg ]b ch\Yf Zib[] UfY X]gWiggYX) Vih kY UfY fYU``m bch dfcj]XYX ZibXUaYbhU` ]bg][\hg ]bhc
\ck UbX k\m h\YgY W]fWi]hg X]ZZYf ]b h\Y X]ZZYfYbh Zib[]) UbX C kci`X YldYWh giW\ ]bg][\hg Zfca
U dUdYf ]b U \][\ dfcZ]`Y [YbYfU`]gh ^cifbU`+
;g bchYX UVcjY) kY bck dfcj]XY U acfY XYhU]`YX XYgWf]dh]cb cZ h\Y dcgg]V`Y Yjc`ih]cb cZ h\Y
gi`d\if W]fWi]h ]b mYUghg+ Ch ]g X]ZZ]Wi`h hc Yld`U]b rk\ms) Vih kY Xc X]gWigg cif cVgYfjUh]cb h\Uh
C. parapsilosis YbWcXYg aUbm acfY cf[Ubcgi`Zif hfUbgdcfhYfg h\Ub ch\Yf mYUghg &fY[i`UhYX
Vm GYh1' UbX h\Uh h\]g aUm ZUW]`]hUhY ]hg [fckh\ ]b YWc`c[]WU` b]W\Yg) giW\ Ug ]b h\Y \iaUb
\cgh+ QY U`gc bchY h\Uh fY[i`Uh]cb cZ h\Y igY cZ ]bcf[Ub]W UbX cf[Ub]W gcifWYg cZ gi`d\if ]g
gYdUfUhYX ]b C. parapsilosis) ib`]_Y ]b S. cerevisiae+ N\]g U[U]b ZUW]`]hUhYg h\Y igY cZ X]ZZYfYbh
gi`d\if gcifWYg ]b X]ZZYfYbh b]W\Yg+

G]bcf dc]bh

LYZYfYbWYg ]b h\Y Z][ifY `Y[YbXg UfY dfcj]XYX Ug &Z]fgh Uih\cf) mYUf' fUh\Yf h\Ub U biaYfU`+
N\Ub_ mci) kY UXXfYggYX h\]g ]b U`` h\Y `Y[YbXg+

Reviewer #3 (Remarks to the Author):

Cb h\]g kcf_ h\Y Uih\cfg XYgWf]VY h\Y fYk]f]b[ cZ h\Y fY[i`Uhcfm W]fWi]h h\Uh Wcbhfc`g h\Y
Ugg]a]`Uh]cb cZ gi`d\UhY UbX h\Y gmbh\Yg]g cZ WmghY]bY UbX aYh\]cb]bY ]b =+ dUfUdg]`cg]g) Ub
]adcfhUbh cddcfhib]gh]W \iaUb dUh\c[Yb+ <m [YbYfUh]b[ UbX gWfYYb]b[ U [YbY*XY`Yh]cb
Wc``YWh]cb h\Ym ZcibX h\Uh ib`]_Y ]b ch\Yf Zib[]) h\Y hfUbgWf]dh]cb fY[i`Uhcf GYh1 ]g bch
YggYbh]U` Zcf aYh\]cb]bY gmbh\Yg]g ]b =+ dUfUdg]`cg]g+ Ib`m k\Yb h\]g fY[i`Uhcf ]g X]gfidhYX
hc[Yh\Yf k]h\ ]hg dUfU`c[ GYh/5) WY``g VYWcaY Uilchfcd\]W Zcf aYh\]cb]bY+ >Ygd]hY h\Y
ZibWh]cbU` fYXibXUbWm) hfUbgWf]dh]cbU` dfcZ]`]b[ UbX Zifh\Yf [fckh\ UggUmg ]b U jUf]Yhm cZ
gi`d\if gcifWYg fYjYU`YX h\Uh GYh/5 \Ug hU_Yb cjYf h\Y fY[i`Uh]cb cZ h\Y aYh\]cb]bY
gmbh\Yg]g dUh\kUm) k\]`Y GYh1) ]bghYUX) fY[i`UhYg U`hYfbUh]jY dUh\kUmg Zcf h\Y Ugg]a]`Uh]cb cZ
cf[Ubcgi`Zif WcadcibXg+

N\Y Ufh]W`Y XYgWf]VYg U jYfm ]bhYfYgh]b[ WUgY cZ hfUbgWf]dh]cbU` Yjc`ih]cb) g\ck]b[ X]jYfg]hm ]b
gi`d\if aYhUVc`]ga Uacb[ W`cgY`m fY`UhYX =UbX]XU gdYW]Yg+ N\Y kcf_ ]g kY`` YlYWihYX) UbX
h\Y Z]bX]b[g \UjY ]ad`]WUh]cbg Zcf cif ibXYfghUbX]b[ cb \ck h\YgY \iaUb dUh\c[Ybg UfY
UV`Y hc h\f]jY ]b h\Y \iaUb \cgh+ Gm WcaaYbhg UfY a]bcf) aU]b`m hfm]b[ hc ]adfcjY h\Y kUm
h\Y XUhU ]g dfYgYbhYX+

.+ ;ZhYf g\ck]b[ h\Uh Y]h\Yf GYh1 cf GYh/5 UfY giZZ]W]Ybh hc [fck ]b h\Y UVgYbWY cZ
aYh\]cb]bY) h\Y eiYgh]cb h\Uh bUhifU``m Uf]gYg ]g \ck h\Y ZibWh]cbU` fYXibXUbWm ]g cWWiff]b[
Uh U ac`YWi`Uf `YjY`+ MiVgYeiYbh hfUbgWf]dh]cbU` dfcZ]`]b[ gYYag X]fYWhYX hc UbgkYf h\]g
eiYgh]cb+ BckYjYf) ]b h\Y UVghfUWh UbX ]b h\Y fYgi`hg h\Y Uih\cfg Xc bch Zc``ck h\]g `]bY cZ
h\ci[\h+ CbghYUX) h\Ym aU]b`m WYbhYfYX cb h\Y X]jYf[YbWY cZ h\Y W]fWi]h VY]b[ Wcbhfc``YX Vm
h\Y hkc fY[i`Uhcfg) UbX cb`m U`acgh Uh h\Y YbX cZ h\Y X]gWigg]cb Xc h\Ym fYj]g]h h\Y eiYgh]cb+
Cb am cd]b]cb h\Y ZUWh h\Uh h\Y fY[i`Uhcfg UfY ZibWh]cbU``m fYXibXUbh) Vih acgh cZ h\Y]f hUf[Yhg
\UjY X]jYf[YX ]g cbY cZ h\Y acgh ]bhYfYgh]b[ UgdYWhg cZ h\Y fYk]f]b[ UbX g\ci`X VY dih
ZcfkUfX ]b h\Y UVghfUWh UbX fYgi`hg+
N\Ub_ mci Zcf h\]g WcaaYbh+ >iY hc h\Y UXX]h]cbU` UbU`mgYg dYfZcfaYX Uh h\Y fYj]g]cb ghU[Y)
h\Y aUbigWf]dh kYbh h\fci[\ YlhYbg]jY W\Ub[Yg+ N\Y dUfh]U` ZibWh]cbU` fYXibXUbWm VYhkYYb
GYh1 UbX GYh0/ UW\]YjYX ]g bck U WYbhfU` h\YaY cZ h\Y dUdYf) UbX ]h \Ug VYYb dih ZcfkUfX
]b h\Y ;VghfUWh &`]bYg /.*0-'+ QY bck gi[[Ygh h\Uh ]b C. parapsilosis) Ug ]b S. cerevisiae)
GYh1 ]g fYWfi]hYX hc dfcachYfg Vm ]hg ]bhYfUWh]cb k]h\ GYh0/+ BckYjYf) ]b C. parapsilosis
GYh/5 q UbX bch GYh1 q ]g h\Y WcfY fY[i`Uhcf cZ WmghY]bY UbX aYh\]cb]bY gmbh\Yg]g acgh
`]_Y`m XiY hc ]hg ]bhYfUWh]cb k]h\ h\Y >H;*V]bX]b[ dfchY]b =VZ.+ QY \mdch\Yg]gY h\Uh GYh1 WUb
Wcbhf]VihY hc Ugg]a]`Uh]cb cZ ]bcf[Ub]W gi`d\if ]b h\Y UVgYbWY cZ GYh/5) k\]W\ kci`X Yld`U]b
h\Y ZibWh]cbU` fYXibXUbWm+ >iY hc X]ZZYfYbWYg ]b h\Y fY[i`Uh]cb cZ MET4) MET28) CBF1 UbX
MET32) h\Y hkc VfUbW\Yg cZ gi`d\if aYhUVc`]ga &Ugg]a]`Uh]cb cZ ]bcf[Ub]W gi`d\if UbX



gmbh\Yg]g cZ aYh\]cb]bY cb cbY g]XY) ]adcfh UbX Ugg]a]`Uh]cb cZ cf[Ub]W gi`d\if gcifWYg cb
h\Y ch\Yf' UddYUf hc VY fY`Uh]jY`m `Ygg ]bhYfhk]bYX ]b C. parapsilosis WcadUfYX hc S.
cerevisiae) k\]W\ ]g U`gc Ub UXX]h]cbU` dfYfYei]g]hY Zcf ZibWh]cbU` fYXibXUbWm VYhkYYb GYh1
UbX GYh/5+ Iif bYk acXY` ]g XYgWf]VYX ]b h\Y >]gWigg]cb &`]bYg 246*3/5' UbX ]b @][+ 5+

/+ N\Y kcf_ XYjchYX hc h\Y [YbYfUh]cb UbX gWfYYb cZ h\Y XY`Yh]cb Wc``YWh]cb ]g Wcbg]XYfUV`Y+
BckYjYf) WiffYbh`m) acgh cZ h\Y fYgi`hg cZ h\Y gWfYYb UfY dfYgYbhYX Ug gidd`YaYbhUfm XUhU
UbX h\Y Z]fgh hkc gYWh]cbg cZ h\Y fYgi`hg h\Uh fYZYf hc h\]g kcf_ UfY ei]hY gidYfZ]W]U`+ N\YfYZcfY)
h\YgY fYgi`hg UfY g]XY`]bYX UbX hc gcaY YlhYbh X]ghfUWh]jY Zfca h\Y aU]b dc]bh cZ h\Y Ufh]W`Y+ C
kci`X gi[[Ygh hkc cdh]cbg hc ]adfcjY h\]g dc]bh7 U' acjY cih cZ h\Y Ufh]W`Y acgh cZ h\Y fYgi`hg
cZ h\Y gWfYYb UbX dfYgYbh h\Ya ]b U gYdUfUhY ZihifY aUbigWf]dh) cf V' ghfYb[h\Yb h\Y Z]fgh hkc
fYgi`h gYWh]cbg UbX @][ifY .+ N\]g Wci`X VY XcbY) Zcf YlUad`Y) Vm fYd`UW]b[ dUbY`g ; hc ? cZ
@][ifY . k]h\ h\Y UWhiU` fYgi`hg cZ h\Y gWfYYb dfYgYbhYX ]b Midd`YaYbhUfm @][ifY . &WiffYbh
dUbY`g ; hc > \UjY UbmkUm U`fYUXm VYYb dfYgYbhYX ]b fYZYfYbWYg 02 UbX 2/'+ N\Y [YbYfU`
fYgi`hg cZ h\Y gWfYYb &\ck aUbm aihUbhg \UjY U d\YbchmdY) cjYf`Ud VYhkYYb aYX]U)
d\YbchmdY WcbgYfjUh]cb) YhW+' Wci`X VY U`gc ]bW`iXY ]b h\Y hkc Z]fgh fYgi`hg gYWh]cbg+
<UgYX cb h\Y WcaaYbhg cZ h\Y YX]hcf) kY XYW]XYX hc ghfYb[h\Yb h\Y Z]fgh hkc LYgi`hg gYWh]cbg
UbX @][ifY .+ QY X]X acjY dUbY`g ; hc ? hc Midd`YaYbhUfm @][ifY .+ QY X]X ]bW`iXY h\Y
dfYj]cig dUbY` ? ]b h\Y bYk @][ . &Ug dUbY` ;') UbX YldUbXYX cb h\Y [YbYfU` fYgi`hg cZ h\Y
gWfYYb ]b h\Y Z]fgh dUfU[fUd\ &F]bYg .3-*.4.'+ N\Y gYWcbX dUfU[fUd\ ]b h\Y LYgi`hg &`]bYg
.42*//6' bck ZcWigYg cb h\Y gWfYYb cZ h\Y `]VfUfm ]b h\Y dfYgYbWY cZ X]ZZYfYbh ghfYggcfg &WY``
kU``) cgach]W) Ubh]Zib[U` Xfi[g YhW+' cf X]ZZYfYbh b]hfc[Yb gcifWYg &@][ .< UbX ='+ QY U`gc
WcaaYbh cb cif Z]bX]b[g ]b hYfag cZ ZibWh]cbU` WcbgYfjUh]cb k]h\ C. albicans UbX S.
cerevisiae UbX dfYj]cig`m ib]XYbh]Z]YX fc`Yg cZ hfUbgWf]dh]cb ZUWhcfg UbX dfchY]b _]bUgYg+

0+ Cb @][ifY 1) ]b h\Y jc`WUbc d`chg) ]h ]g bch dcgg]V`Y hc gYY h\Y aU]b WcbW`ig]cb h\Uh kUbhg hc
VY XfUkb Zfca ]h) h\Uh h\Y XY`Yh]cb cZ GYh1 UbX GYh/5 UZZYWhg U X]ZZYfYbh gYh cZ [YbYg+ ;
g]ad`Y PYbb X]U[fUa) gcaY _]bX cZ WcffY`Uh]cb d`ch cf aUf_]b[ h\Y [YbYg ]b h\Y jc`WUbc d`chg
Ug ]b Midd`YaYbhUfm @][ifY 3 Wci`X \Y`d+
QY fYU``m UddfYW]UhY h\Uh h\]g kUg dc]bhYX cih) UbX kY Wcad`YhY`m U[fYY+ QY acX]Z]YX @][ 1
Vm ]bhfcXiW]b[ hkc W]fW`Yg giffcibX]b[ h\Y hkc X]ZZYfYbh gYhg cZ [YbYg h\Uh kY fYZYf hc ]b h\Y
aU]b hYlh7 h\Y cbYg h\Uh UfY bch ]bXiWYX ]b h\Y UVgYbWY cZ MET4 UbX h\Y cbYg h\Uh UfY bch
]bXiWYX ]b h\Y UVgYbWY cZ MET28+ QY ]bW`iXYX bYlh hc h\Y W]fW`Yg h\Y ZibWh]cbU` WUhY[cf]Yg
cZ h\YgY [YbYg &Y+[+ gi`d\UhY Ugg]a]`Uh]cb) GYh aYhUVc`]ga YhW+ ' Ug XYgWf]VYX ]b h\Y aU]b
hYlh UbX ]b Midd`YaYbhUfm NUV`Y 3+ QY VY`]YjY h\Uh h\Y aYggU[Y h\Uh kY kUbh hc WcbjYm ]g
aiW\ W`YUfYf bck+

1+ Hch aiW\ ]g aYbh]cbYX UVcih h\Y [YbYg h\Uh UfY X]ZZYfYbh]U``m YldfYggYX ]b Vch\ h\Y aYh1
UbX aYh/5 aihUbhg+ =ci`X h\YgY Yld`U]b h\Y ZibWh]cbU` cjYf`Ud: =Ub gcaY cZ h\Y [YbYg bch
dfYj]cig`m UggcW]UhYX k]h\ gi`d\if aYhUVc`]ga Vih h\Uh W\Ub[Y h\Y]f YldfYgg]cb ]b Vch\
aihUbhg Yld`U]b h\Y ZibWh]cbU` fYXibXUbWm cZ h\YgY fY[i`Uhcfg:
N\Ub_ mci Zcf h\]g WcaaYbh+ QY UXXfYggYX ]h Vm [YbYfUh]b[ aihUbh ghfU]bg `UW_]b[ h\Y
[YbYg h\Uh kYfY fY[i`UhYX YeiU``m Vm GYh1 UbX GYh/5 VUgYX cb cif hfUbgWf]dh]cbU` UbU`mg]g
&MUL2) AGP3) SEO1) UbX CPAR2_203280) k\]W\ kY ]bW`iXYX VYWUigY cZ ]hg 55%
dYfWYbhU[Y cZ ]XYbh]hm k]h\ SEO1' ]b C. parapsilosis =FC</.1+ QY hYghYX h\Y]f UV]`]hm hc
gmbh\Yg]nY WmghY]bY UbX aYh\]cb]bY+ N\Y fYgi`hg UfY XYgWf]VYX ]b `]bYg 1/.*1/3 UbX
Midd`YaYbhUfm @][ifY 4+ QY Z]bX h\Uh X]gfidh]b[ YUW\ [YbY ]bX]j]XiU``m XcYg bch fYgi`h ]b
aYh\]cb]bY Uilchfcd\m+ Ch ]g dcgg]V`Y \ckYjYf h\Uh ]Z U`` [YbYg kYfY g]ai`hUbYcig`m XY`YhYX
aYh\]cb]bY gmbh\Yg]g kci`X VY X]gfidhYX+

2+ Hch\]b[ ]g aYbh]cbYX UVcih h\Y W]g*fY[i`Uhcfm fY[]cbg cZ h\Y [YbYg h\Uh W\Ub[Y h\Y]f
YldfYgg]cb ibXYf gi`d\if XYdf]jUh]cb cf gdYW]Z]WU``m ]b h\Y aYh1 UbX aYh/5 aihUbhg+ Cg h\YfY
U Wcaac >H; ach]jY h\Uh h\YgY fY[i`Uhcfg UfY V]bX]b[: =Ub h\Y X]ZZYfYbWYg ]b h\Y W]g
Y`YaYbhg Yld`U]b h\Y X]gg]a]`Uf]h]Yg ]b h\Y gYhg cZ [YbYg Wcbhfc`YX Vm h\YgY ZUWhcfg:) cf ]g ]h
fUh\Yf WcX]b[ W\Ub[Yg ]b h\Y VTCJ XcaU]bg cZ h\Y fY[i`Uhcfg:



QY UfY [fUhYZi` Zcf h\]g WcaaYbh7 ]b ZUWh) UXXfYgg]b[ ]h g][b]Z]WUbh`m ]bZ`iYbWYX h\Y
]bhYfdfYhUh]cb cZ cif XUhU+ QY igYX h\Y G?G? gi]hY hc Z]bX g][b]Z]WUbh ach]Zg &XYgWf]VYX ]b
GYh\cXg) `]bYg 563*6-0') YldYWh]b[ hc Z]bX g]hYg h\Uh GYh1 UbX GYh/5 kci`X fYWc[b]nY UbX
V]bX+ CbghYUX) h\Y dfcachYfg cZ gi`d\if*fYgdcbg]jY [YbYg ]b C. parapsilosis UfY Ybf]W\YX ]b
V]bX]b[ ach]Zg fYWc[b]nYX Vm h\Y >H;*V]bX]b[ dfchY]bg =VZ. UbX GYh0/+ N\Y V]bX]b[ dUhhYfb
gi[[YghYX Vm h\Y V]bX]b[ g]hYg aUdd]b[ cjYf`Udg k]h\ cif hfUbgWf]dh]cbU` XUhU ]b U kUm h\Uh
gi[[Yghg h\Uh k\Uh kY cf][]bU``m ]XYbh]Z]YX Ug h\Y hfUbgWf]dh]cbU` YZZYWh cZ hkc dfchY]bg &GYh1
UbX GYh/5' ]g `]_Y`m h\Y fYgi`h cZ h\Y hkc Wcad`YlYg &GYh1*GYh0/ UbX GYh/5*=VZ.' V]bX]b[ hc
h\Y dfcachYfg &@][ 3'+ CbXYYX) X]ZZYfYbWYg ]b h\Y cis Y`YaYbhg Yld`U]b h\Y X]gg]a]`Uf]h]Yg ]b h\Y
gYhg cZ [YbYg Wcbhfc``YX VmGYh1 UbX GYh/5+ N\YgY fYgi`hg UfY XYgWf]VYX ]b `]bYg 106*156)
UbX dih ]bhc dYfgdYWh]jY ]b U bYk acXY` cZ gi`d\if aYhUVc`]ga ]b C. parapsilosis XYd]WhYX ]b
@][ 5+ JUfhg cZ h\Y X]gWigg]cb UfY U`gc XYX]WUhYX hc h\]g &`]bYg 265*3/5'+

3+ Cg h\Y ]XYbh]hm cZ h\Y VTCJ XcaU]bg cZ GYh1 UbX GYh/5 Ug \][\ ]b ch\Yf gdYW]Yg Ug ]b =+
dUfUdg]`cg]g+ =ci`X h\]g VY ]bZcfaUh]jY ]b hYfag cZ h\Y ZibWh]cbU` cjYf`Ud:
Cb `][\h cZ h\Y UbU`mg]g dYfZcfaYX cb h\Y W]g Y`YaYbhg &gYY dc]bh 2') kY h\]b_ ]htg ib`]_Y`m h\Uh
GYh1 UbX GYh/5 X]fYWh`m V]bX >H;+ CbghYUX) kY X]gWigg h\Y `]_Y`m YZZYWhg cZ ]bhYfUWh]b[ k]h\
=VZ. UbX GYh0/+

4+ Q\Uh kUg h\Y d\YbchmdY cZ h\Y GYh/5 aihUbh ]b h\Y `Uf[Y*gWU`Y gWfYYb cZ h\Y `]VfUfm:
QUg ]h U`gc ibYldYWhYX:

N\Y `]VfUfm WcbhU]bg U met28  mutant8 \ckYjYf) h\]g ghfU]b X]X bch g\ck U [fckh\ XYZYWh
k\Yb hYghYX ]b h\Y UVgYbWY cZ WmghY]bY UbX aYh\]cb]bY &UbX ]b ZUWh ]h ]g bch dfYgYbh Uacb[
h\Y aihUbhg `]ghYX ]b Midd`YaYbhUfm @][ifY 1'+ N\Y gdch UggUm ]b h\Y UVgYbWY cZ WmghY]bY
UbX aYh\]cb]bY &@][ 0' WcbZ]faYX h\]g cVgYfjUh]cb+ N\]g ]g X]ZZYfYbh h\Ub k\Uh cVgYfjYX ]b M+
WYfYj]g]UY) k\YfY XY`Yh]cb cZ MET28 fYgi`hg ]b aYh\]cb]bY Uilchfcd\m+

5+ N\Y `Ugh gYbhYbWY cZ h\Y UVghfUWh Wci`X VY d\fUgYX acfY WUfYZi``m g]bWY h\YfY ]g bc X]fYWh
Yj]XYbWY hc giddcfh h\Y ghUhYaYbh+
QY U[fYY+ N\Y gYbhYbWY kUg fYacjYX Zfca h\Y UVghfUWh+

6+ Cb h\Y gYbhYbWY ghUfh]b[ cb `]bY 00-) ]h kci`X VY ]bZcfaUh]jY hc gdYW]Zm k\Yh\Yf G?N/5
kUg X]ZZYfYbh]U``m YldfYggYX+
QY UXXYX h\Y gYbhYbWY rIb h\Y WcbhfUfm) h\Y hfUbgWf]dh]cbU` `YjY` cZ MET28 ]g bch UZZYWhYX
Vm WmghY]bY,aYh\]cb]bY `YjY`gs &`]bYg 01.*01/'+ N\]g ]g X]ZZYfYbh h\Ub k\Uh cVgYfjYX ]b S.
cerevisiae) Ug X]gWiggYX ]b `]bYg 3.0*3/5'+

.-+ Cb @][ifY 1) k\Uh XcYg ]h aYUb h\Uh cbY \U`Z cZ h\Y G?N1 [YbY ]g aUf_YX ]b k\]hY: ;`gc)
XcYg h\Y Wc`cf cZ h\Y hfUbgaYaVfUbY hfUbgdcfhYfg aYUb gcaYh\]b[ UbX UfY h\Ym WcXYX Vm
h\Y [YbYg VY`ck h\Y geiUfYg:
N\Ub_ mci Zcf dc]bh]b[ h\]g cih+ QY UXXYX hkc gYbhYbWYg hc h\Y `Y[YbX cZ @][ 2 hc aU_Y h\]g
W`YUfYf+ rQY Wci`X bch XYhYfa]bY ]Z MET4 fY[i`UhYg ]hgY`Z VYWUigY cif XUhU kUg cVhU]bYX ]b U

met4  strain: for this reason, half of the rectangle was left white.s The second sentence 
fYUXg7 rN\Y VclYg fYdfYgYbh]b[ h\Y hfUbgdcfhYfg UfY Wc`cif*WcXYX VUgYX cb h\Y]f dihUh]jY
gdYW]Z]W]hm Zcf gi`d\UhY &hYU`') cf[Ubcgi`Zif WcadcibXg &[fYYb UbX mY``ck') cf Ua]bc UW]Xg
&difd`Y's+

..+ Cb h\Y Vcl d`chg cZ @][ifY 3) k\Uh Xc h\Y VclYg aYUb) ghUbXUfX XYj]Uh]cb:
N\Y `Y[YbX kUg acX]Z]YX Ug Zc``ckg7 rCbX]j]XiU` cVgYfjUh]cbg UfY d`chhYX) UbX h\Y aYX]Ub ]g
]bX]WUhYX Vm h\Y \cf]ncbhU` VUfg+ N\Y Vcl fYdfYgYbhg h\Y fUb[Y cZ XUhU+ >YhU]`YX ]bZcfaUh]cb
cb h\Y biaVYf cZ ]bXYdYbXYbh fYd`]WUhYg) aYUb) UbX ghUbXUfX XYj]Uh]cb ]g UjU]`UV`Y ]b
Midd`YaYbhUfm NUV`Y 5+ MhUh]gh]WU` UbU`mg]g IbY QUm ;HIP;+ bg 9 bch g][b]Z]WUbh) (((( J o
-+---.+ b 9 a]b]aia 0s+

./+ Cb `]bY 0-2 ]h ]g aYbh]cbYX h\Uh h\Y d\YbchmdY cZ h\Y GYh/5 ]b =+ hfcd]WU`]g ]g X]ZZYfYbh



Zfca h\Uh cZ h\Y gUaY aihUbh ]b =+ U`V]WUbg UbX =+ dUfUdg]`cg]g+ BckYjYf) h\Y d\YbchmdY cZ
h\Y =+ U`V]WUbg aihUbh ]g bch aYbh]cbYX ibh]` h\Y X]gWigg]cb+
N\Ub_ mci Zcf h\]g WcaaYbh+ QY bck aYbh]cbYX h\Y X]ZZYfYbh d\YbchmdY cZ GYh/5 ]b C.
albicans ]b h\Y CbhfcXiWh]cb &`]bYg .-6*..-'+

.0+ Cb h\Y `Y[YbX cZ Midd`YaYbhUfm @][ifY 2 ]h g\ci`X VY W`YUf`m ghUhYX h\Uh h\Y X]ZZYfYbWY
k]h\ @][ifY 0 ]g h\Y U`][bYf h\Uh kUg igYX+
N\Ub_ mci Zcf h\]g WcaaYbh+ QY W\Ub[YX h\Y Z][ifY `Y[YbX hc7 rJfchY]b gYeiYbWYg fYhf]YjYX
Zfca SAI</0) =AI</1 cf h\Y ]bX]WUhYX UWWYgg]cb biaVYfg kYfY U`][bYX ig]b[ GigW`Y &as
opposed to ClustalO' ]ad`YaYbhYX ]b MYUj]Yk/2+ NfYYg kYfY ]bZYffYX ig]b[ J\mGF
fYghf]WhYX hc WcbgYfjYX fY[]cbg gY`YWhYX ig]b[ AV`cW_g+ QA> 9 Q\c`Y AYbcaY >id`]WUh]cb8
EF? 9 E`imjYfcamWYg,FUW\UbWYU,?fYach\YW]ia+s

.1+ N\Y Zc``ck]b[ dc]bhg Wci`X VY acX]Z]YX hc ]adfcjY W`Uf]hm7

* F]bY 0.) p _]`` =FIM? NI,;LIOH> .+2 a]``]cb+
QY W\Ub[YX h\Y gYbhYbWY hc r_]`` UfcibX .+2 a]``]cb++s &`]bY 01'+

* F]bY 0/) VYmcbX VY]b[ Yi_UfmchYg) Zib[] UfY h\Y W`cgYgh cf[Ub]gag hc Ub]aU`g+
N\]g ]bZcfaUh]cb kUg ]bW`iXYX ]b `]bY 02+

* F]bY 51) pUbX h\Yb 0t*d\cgd\c*2t*p) rhcs ]g a]gg]b[+
N\]g kUg W\Ub[YX &`]bY 54'

* F]bY 6.) ]g ]h aYUbh ViXX]b[ mYUgh:
Cb h\]g WUgY h\Y gYbhYbWY fYZYfg hc mYUghg ]b h\Y MUWW\UfcamWch]bU Zcf k\]W\ [YbYg ]bjc`jYX
]b gi`d\if aYhUVc`]ga UfY _bckb+

* F]bY .00) ]h ]g bch W`YUf k\Uh h\Y dfYZ]lYg =X UbX =a aYUb+
Candida dubliniensis UbX Candida maltosa ]g bck gdY``YX ]b YlhYbgc &`]bYg .1/*.10'+

* F]bY .44) fYd`UWY r]gs k]h\ r]bs+
N\Ub_ mci) kY Z]lYX ]h &bck `]bY .30'+

* F]bY .45) h\YfY ]g fYXibXUbWm g]bWY \]gh]X]bY ]g Ub Ua]bc UW]X+
QY WcffYWhYX h\]g h\fci[\cih h\Y aUbigWf]dh+

* >YhU]`g []jYb ]b `]bYg .55*.56 gYYa ]ffY`YjUbh Ug h\]g ]g cb`m Ub YlUad`Y cZ Ub ]bhYfYgh]b[
aihUbh ]XYbh]Z]YX ]b h\Y gWfYYb+
N\Y fYgi`hg cZ h\Y gWfYYb bck UfY XYgWf]VYX acfY ]b XYdh\ ]b h\Y Z]fgh hkc dUfU[fUd\ cZ h\Y
LYgi`hg+

* F]bYg .63 UbX 153) W`YUfYf ]Z gYf]U` X]`ih]cb ;MM;SM kci`X VY igYX+ ;`gc) ]b h\Y aYh\cXg
h\Y hYfa Mdch UggUm ]g igYX+ Ch kci`X VY YUg]Yf hc Zc``ck ]Z U Wcbg]ghYbh hYfa kUg Yad`cmYX+
>iY hc hYlh fYUffUb[YaYbhg) kY YfUgYX `]bY .63+ QY W\Ub[YX h\Y hYlh ]b `]bY 153 UbX ]b h\Y
GYh\cXg+

* F]bYg //0 hc //6) h\Y XYhU]`g cZ h\Y ghfiWhifY cZ GYh1 gYYa ]ffY`YjUbh) YgdYW]U``m VYWUigY
h\Ym UfY `UhhYf []jYb ]b h\Y `Y[YbX cZ @][ifY 0+
N\Y gYbhYbWY kUg g\cfhYbYX &`]bYg /2/*/22') UbX h\Y XYhU]`g kYfY ]bhY[fUhYX ]bhc h\Y `Y[YbX
cZ @][ / &dfYj]cig @][ 0'+

* N\Y [Ybig cZ I[UhUYU dUfUdc`macfd\U g\ci`X VY gdY``YX cb`m h\Y Z]fgh h]aY h\Y gdYW]Yg ]g
aYbh]cbYX UbX Zfca h\YfY cb cb`m igY I+ h\Y gUaY k]h\ ;gdYf[]``ig+



N\Ub_ mci) kY WcffYWhYX h\]g+

* ;h h\Y hcd cZ @][ifY 0) h\YfY ]g U `Y[YbX h\Uh XcYg bch gYYa hc VY bYYXYX7 J\mGFp
N\Ub_ mci Zcf dc]bh]b[ h\]g cih8 kY fYacjYX ]h+

* F]bY 0/0) rUbXs WUb VY XY`YhYX+
F]bY 00/7 rUbXs kUg fYacjYX+

* F]bY 20-) Xc mci aYUb MWGYh1:
N\Y gYbhYbWYg kUg W\Ub[YX hc aU_Y ]h W`YUfYf &`]bY 222'+

* F]bY 21-) =VZ. gYYa acfY Uddfcdf]UhY h\Ub h\Y [YbY bUaY+
QY W\Ub[YX h\]g &`]bY 232'+

* =\YW_ gmbhUl]g cZ h\Y YbX cZ gYbhYbWY ]b `]bYg 22/*221
N\Y gYbhYbWY kUg fYd\fUgYX hc7 rQY ZcibX h\Uh C. parapsilosis WUb igY cf[Ubcgi`Zif
WcadcibXg Ug gc`Y gi`d\if gcifWYg Ug YZZ]W]Ybh`m Ug ]h igYg Uaacb]ia gi`d\UhY &U gcifWY
cZ ]bcf[Ub]W gi`d\if' &@][ 4<'s &`]bYg 32/*321'+
* Cb @][ifY 4) k\Uh UfY h\Y k\]hY VclYg ]b h\Y dfcachYfg: ;`gc ]b h\]g Z][ifYg) k\m ]g U g]b[`Y
bcXY `YUX]b[ hc =+ dUf) =+ hfc UbX =+ U`V:
@][ 5 &dfYj]cig`m @][ 4' kUg W\Ub[YX YlhYbg]jY`m ]b `][\h cZ h\Y bYk fYgi`hg XYgWf]VYX ]b h\Y
fYj]gYX aUbigWf]dh+ N\YfY UfY bck hkc X]ZZYfYbh bcXYg &cbY Zcf C. albicans UbX C. tropicalis)
UbX h\Y ch\Yf Zcf C. parapsilosis'+

* Cb `]bY 352 ]h ]g bch bYWYggUfm hc XYgWf]VY h\Y Wcadcg]h]cb cZ h\Y M= aYX]ia Ug ]h kUg
XYZ]bYX ]b h\Y dfYj]cig dUfU[fUd\+
F]bYg 4-1*4-47 h\Ub_ mci) kY WcffYWhYX h\]g+

* N\Y Z]`Yg cZ h\Y gidd`YaYbhUfm hUV`Yg UfY a]gg]b[ U W`YUf h]h`Y hc VY ]XYbh]Z]YX Ug
Midd`YaYbhUfm NUV`Y .) /) YhW+
QY fYdcfh VY`ck h\Y h]h`Yg cZ U`` h\Y Midd`YaYbhUfm NUV`Yg7

� Midd`YaYbhUfm NUV`Y .

� Midd`YaYbhUfm NUV`Y /+ C. parapsilosis =FC</.1 [YbYg ]bjc`jYX ]b X]ZZYfYbh WY``i`Uf
dfcWYggYg VUgYX cb d\Ybchmd]W gWfYYb]b[+

� Midd`YaYbhUfm NUV`Y 0

� Midd`YaYbhUfm NUV`Y 1

� Midd`YaYbhUfm NUV`Y 2

� Midd`YaYbhUfm NUV`Y 3+ OdfY[i`UhYX [YbYg cZ C. parapsilosis =FC</.1 idcb
=mg,GYh ghUfjUh]cb UbX h\Y]f YldfYgg]cb ]b h\Y aYh1 UbX aYh/5 g]b[`Y UbX XciV`Y
XY`Yh]cb aihUbhg+

� Midd`YaYbhUfm NUV`Y 4+ <]bX]b[ ach]Zg fYWc[b]nYX Vm GYh0/ UbX =VZ. ]b h\Y
dfcachYfg cZ gi`d\if*fY`UhYX [YbYg ]bXiWYX ibXYf =mg,GYh ghUfjUh]cb+

� Midd`YaYbhUfm NUV`Y 5+ OgY cZ cf[Ubcgi`Zif WcadcibXg Ug cb`m gi`d\if gcifWY+ ;M7
Uaacb]ia gi`d\UhY8 M>7 ghUbXUfX XYj]Uh]cb8 M?G7 ghUbXUfX Yffcf cZ aYUb'+

� Midd`YaYbhUfm NUV`Y 6+ N\fYY ]bXYdYbXYbh YldYf]aYbhg hYgh]b[ V]cZ]`a ZcfaUh]cb &Xfm
kY][\h) a[' ]b h\Y dfYgYbWY UbX UVgYbWY cZ GYh+ N\Y X]ZZYfYbh `]bYU[Yg hYghYX UfY
U`gc ]bX]WUhYX8 HN7 bch hYghYX8 M>7 ghUbXUfX XYj]Uh]cb8 M?G7 ghUbXUfX Yffcf cZ aYUb+



REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author):

The authors have significantly improvised the manuscript, and all comments have
been addressed satisfactorily.
I appreciate the authors efforts to perform the biofilm experiments. Given the
description of these results in the main text, it would be easy for the reader to have
the figure too as part of the main text instead of being placed as supplementary
figure.
We thank the reviewer for the positive feedback.
Figure 7 has been moved to the main text.

Reviewer #2 (Remarks to the Author):

The modifications that were done to the manuscript are extensive and have certainly
improved the paper considerably. I have a couple of minor comments, but feel the
manuscript in its current form is suitable for publication.

Comb jellies are now considered the closest relatives to animals, Nature 618, pages
110–117 (2023) so the statement about fungi and animals can be rephrased.
Thank you for pointing this out. The incorrect sentence has now been removed.

Line 77 - Is it only sulphur metabolism that is poorly understood? How about
phosphorus, nitrogen… How do you quantify the relative understanding? I would
reword this statement.
The previous statement has been rephrased as follows: “Sulphur metabolism is of
particular interest, as it is not conserved between host and fungal cells, making it a
promising drug target24.”

Line 341 change "On the contrary" to "By contrast" in line 341 of the manuscript
“On the contrary “ was replaced with “By contrast”.

Reviewer #3 (Remarks to the Author):

All my initial comments were addressed in the revised version of the manuscript,
improving it considerably. Below are a couple of minor suggestions that could be
incorporated for the final version of the article.

1. Could something more general be said about the overall conservation of
function/phenotype of the genes that were characterized in the screen. Many
concrete examples of functional conservation/divergence with C. albicans are
included in the first sections of the results, but not an overall trend. For example, are
phenotypes overall more conserved with C. albicans or other CTG species than what
has been observed between C. albicans and S. cerevisiae?
As noted, we have included some description of functional conservation/divergence.
We considered attempting to do a more general comparison. However, we feel that
this would make the manuscript very unwieldy. In addition, we do not have a
complete set of gene disruptions in C. parapsilosis, which would bias the results. For
these reasons we have not expanded the description.



2. In my opinion Figure 8 is quite difficult to understand because it has many
unnecessary details. For example, the names of DNA binding domains (bZIP, etc.)
do not seem necessary, as well as the INT and AD labels. The RYAATNN binding
motif also seems dispensable and even misleading in C. parapsilosis as Met28 is not
binding it in this species. I would also increase the space between Met28 and the
DNA in C. parapsilosis so that it is clear that it is not binding, especially in class 2
genes.
We thank the reviewer for this comment: the RYAATNN binding motif should not
have been included in the C. parapsilosis panel, as we have no data to support its
presence in this species. It was an error. We also eliminated the labels indicating the
domains of the different proteins, except the activation domain (AD). We left the Ad
domain because it helps with visualizing an important difference between the two
species shown in the working model: C. parapsilosis Met28, unlike S. cerevisiae
Met28, seems to have the ability to activate transcription in the absence of Met4. The
figure legend was also changed accordingly.

3. Have the authors generated the met32/met28 double mutant? If this mutant is
auxotrophic to methionine it would strengthen the role of MET32 in the pathway and
its possible association with Met4.
We haven’t yet generated such a mutant, but we agree with the reviewer that it is a
sensible next step. We do not believe that it is necessary for the current manuscript.

4. When the enriched motifs are described I do not think it is necessary to give the
details of the repetitive motifs, just mention them without providing the motifs
themselves.
Thanks for the comment. However, we think that it is somewhat clearer to include the
actual repetitive sequences, rather than refer to information “not shown”.

5. Is the term “transcriptional footprints” correctly employed? If I am correct, the
footprint of a transcription factor refers to the area/region where the TF is binding
DNA, but I am not sure this is what is meant here.
The sentence has been changed to: “Our findings suggest that the transcriptional
effects of Met4 and Met28 are likely achieved through association with Met32 and
Cbf1, respectively.”

6. Sentence in line 155 that refers to mutants previously generated could state that
Holland refers to strains made by the authors of the current article. This is important
so that it is clear that they are the same strains mentioned in sentence starting in line
144.
This information was added. The sentence now reads: “Overall, 253 new mutant
strains were generated. When combined with the strains previously generated in our
laboratory by Holland et al.19, the collection includes disruptions of 200 predicted
transcription factors, 85 predicted protein kinases, and 66 genes with miscellaneous
functions, most of which were generated as two independent lineages (Fig 1A).”

7. In the first two sections of the results there are several short paragraphs that in my
opinion belong together in larger paragraphs.



The paragraphs were joined as suggested.

8. End of line 194 there is an extra parenthesis at the end of the sentence.
Thank you, the extra parenthesis was removed.

9. Line 434 should say “Met4” instead of “Met”.
Thank you for noticing, we changed Met to Met4.

10. Line 170, substitute “N” for “nitrogen” as is used in the rest of the manuscript.
We replaced N with nitrogen.

11. Slashes in the abstract (lines 23 and 25) could be substituted by “and”.
We substitute the slashes with “and” in both cases.


