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Supporting Information 1146 

FIGURE S1  1147 

Sequence alignment of C. albicans members of the Rta family by CLUSTAL OMEGA.  1148 

The black boxes indicate identical residues, whereas grey boxes indicate similar residues that are 1149 

present when three or more sequences are compared. The TMHMM program 1150 

predicts the presence of up to seven TMDs. The red box between TMS6 and TMS7 represents 1151 

the His-Glu-Tyr/Trp motif within a 28 amino acid stretch, considered as the signature motif of 1152 

the Rta1-like family of proteins. 1153 

 1154 

FIGURE S2   1155 

Disruption of RTA3 using the SAT flipper strategy.  1156 

(a) Schematic representation of disruption strategy. (b) RTA3 reconstitution construct used to 1157 

integrate RTA3 in the rta3∆/∆ cells. (c) Southern hybridization showing genomic configuration 1158 

of RTA3 in the wild-type (WT) locus and its deletion derivatives. Genomic DNA from strains 1159 

was digested with BglII. Lane 1, wild type (SC5314); lane 2, RTA3/rta3∆::SAT1-FLIP; lane 2, 1160 

RTA3/rta3∆::FRT; lane 3, rta3∆::SAT1-FLIP/rta3∆::FRT; lane 4, rta3∆::FRT/rta3∆::FRT; lane 1161 

5, rta3∆::FRT/rta3∆::RTA3-SAT1-FLIP. 1162 

 1163 

FIGURE S3   1164 

NBD-PC is trafficked to the vacuole in S. cerevisiae and is concentrated in the 1165 

mitochondria in C. albicans. 1166 

(a) Wild type strains of S. cerevisae (BY4741)and C. albicans (SC5314) were grown to an 1167 

OD600 of 1, labelled with 5 µM NBD-PC for 45 min at 30 °C, followed by washing twice with 1168 

SDC. Cells were kept in fresh SDC media at 30 °C and labeled with FM4-64 (40 µM) for 30 1169 

min, washed with ice cold SC-azide three times. Cells were centrifuged, resuspended in ice cold 1170 

SC-azide and visualized by confocal microscopy. (b) C. albicans wild type strain (SC5314) was 1171 
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grown to an OD600 of 1, labelled with 5 µM NBD-PC and co-stained with 20 nM MitoTracker
TM

  1172 

Red (MTR) for the indicated time points at 30 °C. At the indicated time points, aliquots of cells 1173 

were removed and washed with ice cold SC-azide three times and visualized by confocal 1174 

microscopy. Values on the right indicate mean fluorescence intensity (MFI) of NBD-PC in all 1175 

strains measured by flow cytometry. Data represents the mean ± S.D of three independent 1176 

experiments. m denotes mitochondria. 1177 

 1178 

FIGURE S4   1179 

NBD-PC labels mitochondria at low temperature in C. albicans 1180 

Wild type strain grown to an OD600 of 1 was stained with 20 nM MitoTracker
TM 

 Red (MTR) at 1181 

30 °C for 45 min, washed twice with SDC and resuspended in fresh SDC. Cells were then 1182 

chilled on ice bath followed by labelling with 5 µM NBD-PC for 45 min at 2 °C and chased for 1183 

30 min at 30 °C. At the indicated time points, aliquots were removed and washed with ice cold 1184 

SC-azide and visualized by confocal microscopy. Values on the right indicate mean fluorescence 1185 

intensity (MFI) of NBD-PC in all strains measured by flow cytometry. Data represents the mean 1186 

± S.D of three independent experiments. m denotes mitochondria. 1187 

 1188 

FIGURE S5 1189 

Internalization assays for NBD-PC/PE and apparent flippase activity.  1190 

(a) Cells untreated or treated with 50 µM CCCP were labelled at 2 °C with DMSO solubilized 1191 

NBD-PC, washed with cold SC-azide and were subjected to imaging by confocal microscopy. 1192 

(b) Wild type and rta3∆/∆ cells were labelled with 5 µM of DMSO solubilized NBD-labelled 1193 

PE. Strains were grown till OD600 of 1, incubated with NBD-PE for 45 min at 30 °C in SDC 1194 

medium and washed with SDC. Samples were then incubated in SDC medium at 30 °C for 30 1195 

min, washed with ice cold SC-azide and visualized by confocal microscopy. Values on the right 1196 
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indicate mean±S.D (n=3) fluorescence measurements by flow cytometry. (c) Flow cytometric 1197 

analysis of the apparent flippase activity on the indicated strains by using 2 µM NBD-PE and the 1198 

impermeant quencher sodium dithionite. The internalized PE is represented as the percentile 1199 

dithionite-resistant NBD-PE fluorescence from total NBD-PE fluorescence. 1200 

 1201 

FIGURE S6  1202 

 In vitro biofilm formation  1203 

(a) In vitro biofilm assays were carried out in Spider medium by growing the biofilm directly on 1204 

the bottom on the 96 well polystyrene plates, as described previously (Fox et al., 2015, Lohse et 1205 

al., 2017). Briefly, strains were grown overnight in YEPD at 30 
o
C for 12-14 h and diluted to an 1206 

optical density at OD600 of 0.5 in 200 µl Spider medium. The inoculated plate was covered with 1207 

a breathable film and incubated at 37
o
C for 90 min at 250 rpm agitation on an ELMI incubator 1208 

(ELMI, Ltd. Riga, Latvia) for initial adhesion of cells. Post adhesion, the cells were washed with 1209 

200 µL 1X PBS, and 200 µl of fresh Spider medium was added. The plate was covered with a 1210 

fresh breathable film and incubated at 37 
o
C for an additional 24 h at 250 rpm agitation to allow 1211 

for biofilm formation. Following incubation, the film and medium were removed and the OD600 1212 

was measured using a standard plate reader to determine the extent of biofilm formation. A well 1213 

containing medium alone was included as a contamination control. Statistical significance (P 1214 

values) was calculated using a Student's one-tailed paired t-test. P values are as follows: n.s is 1215 

not significant, ** < 0.005 and *** < 0.0005. (b) Visual in vitro biofilm assays were carried out 1216 

in Spider medium by growing the biofilm on silicone squares in 6-well plates, as described in 1217 

Nobile et al., 2012. A silicone square in a well containing medium alone was included as a 1218 

contamination control. (c) qPCR based expression analysis of selected genes in the indicated 1219 

strains. Fold change is calculated by 2
−∆∆CT

 and normalized to ACT1 (endogenous control) with 1220 
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the reference strain as a calibrator. Values are mean ± S.D and are derived from three 1221 

independent experiments. 1222 

 1223 

FIGURE S7  1224 

Flow cytometric analysis for measuring mitochondrial membrane potential. 1225 

Wild type cells grown to OD600 of 1 were treated with 50 µM CCCP for 30 min and 5 µg ml
-1

 1226 

miltefosine for 60 min, washed three times with 1X PBS and stained with 2 nM DiOC6(3). The 1227 

stained cells were subjected to flow cytometric analysis.  The drug treated wild type cells display 1228 

greater percentage of cells with depolarized mitochondria (left quadrant), versus untreated wild 1229 

type cells. 1230 

 1231 

TABLE S1  C. albicans strains used in this study  1232 

TABLE S2  Plasmid used in this study 1233 

TABLE S3  Oligonucleotides used in this study 1234 

TABLE S4  Oligonucleotides used for qPCR in this study 1235 

TABLE S5 List of 115 differentially expressed genes whose transcript levels in the rta3∆/∆ 1236 

strain are 1.5-fold up- and down- regulated (P≤ 0.05) 1237 

 1238 

 1239 
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Table S1:Strains used in this study 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strain 

 

Parent Genotype Source of 

reference 

SC5314   Wild type Gillum AM, et 

al. (1984) 

AS10 SC5314 RTA3/rta3∆::SAT1-FLIP This study 

AS11 AS10 RTA3/rta3∆::FRT This study 

AS12 AS11 rta3∆::SAT1-FLIP/rta3∆::FRT This study 

AS13 AS12  rta3∆::FRT/rta3∆::FRT This study 

AS14 AS13 rta3∆::FRT/rta3∆::RTA3-SAT-FLIP This study 

AS15 SC5314 RTA3-Myc-FRT-SAT1-FRT This study 

AS16 SC5314 RTA3-Myc-FRT This study 

    

DSY2906 CAF4-2 tac1∆::hisG/tac1∆::hisG Coste et 

al.(2004) 

DSY2926 DSY2906 tac1∆::hisG/tac1∆::hisG LEU2::TAC1-2/URA3  

 

Coste et 

al.(2004) 

bcr1∆/∆ BWP17 bcr1∆::ARG4/bcr1∆::URA3 Nobile et al. 

(2006) 

AS17 bcr1∆/∆ bcr1∆/∆ -TDH3-RTA3::NAT1 

 

This study 

AS18 SC5314 SC5314-TDH3-RTA3::NAT1 

 

This study 

AS19 AS13  rta3∆/∆-TDH3-BCR1::NAT1 This study 

AS20 SC5314 SC5314-TDH3-BCR1::NAT1 

 

This study 
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TABLE S2 Plasmids used in this study 
 

Plasmid 

 

Description Source or 

reference 

 

pSFS2B SAT1 flipper carrying nourseothricin resistance 

gene  

 

Reuss O et al. 2004. 

 

pAS1 pSFS2B flanked 5’ and 3‘ RTA3
NCR

 for 

disruption of first allele of RTA3 

This study 

pAS2 pSFS2B flanked 5’ and 3‘ RTA3
NCR

 for 

disruption of second allele of RTA3 

This study 

pAS3 RTA3reconstitution construct This study 

pADH34 C-terminal Myc tagging plasmid Nobile et al. (2009) 

pCJN542 NAT1-TDH3 promoter plasmid  Nobile et al. (2008) 
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Table S3. Oligonucleotides used in this study  
 

Oligonucleotide Description Sequence (5′→3′) 

RTA3P1 Forward primer for 

amplifying 5′ 

RTA3NCR bearing 

Kpn1 site 

5' -GGGGTACCTGAAATGACTTCATAATGCTCAT- 3' 

RTA3P2 Reverse primer for 

amplifying 5′ 

RTA3NCR bearing 

Xho1 site 

5' -CCGCTCGAGGAGCCTGTCTTTTTTTCAATATT- 3' 

RTA3P3 Forward primer for 

amplifying 3′ 

RTA3
NCR 

bearing 

Not1 site 

5' -ATTTGCGGCCGCATTTGAATGTTAACTAAGG- 3' 

RTA3P4 Reverse primer for 

amplifying 3′ 

RTA3
NCR

 bearing 

SacII site 

5' -TCCCCGCGGGAAGGGTGGGAATGAACTG- 3' 

RTA3P5 Forward primer for 

amplifying 3′ 

RTA3
ORF 

bearing 

Not1 site 

5' -ATTTGCGGCCGCAGTGTTTTCCATGTCGGTG- 3' 

RTA3P6 Reverse primer for 

amplifying 3′ 

RTA3
ORF 

bearing 

SacII site 

5' -TCCCCGCGGTTTCTTCATAACTTTTGTC- 3' 

RTA3P7  Reverse primer for 

amplifying 5′ 

RTA3
NCR

+RTA3
ORF

 

bearing Xho1 site 

5’-CTCGAGTCATTCCTTAT TCTCTTG-3’ 

RTA3 mycF 

nostop 

To amplify 65 bp 

RTA3 ORF myc tag 

region 

5’-

GAATCGACGTTGCAAGGTCAAAATATTGTTAGGGGTG 

ATCCTATTCAAGAGAATAAGGAACGGATCCCCGGGTTA

ATTAACGG-3' 

 

RTA3 mycR 

UTR 

To amplify 65 bp 

RTA3 UTR myc tag 

region 

5'-ATAGCCACCTTTTTCACTTGCATTTAAGTTGCTAGGA 

ATCATACCACCCCTTAGTTAACATTCAAATGGCGGCCG

CTCTAGAACTAGTGGATC-3' 

DET RTA3F To detect RTA3myc 

construct integration 

5'-TGTTTTTATTATGTTGGCTTGTC-3' 

 

DET RTA3 R To detect RTA3 myc 

construct integration 

5'-CGAAGATCTCTACAATAAGCC-3' 

 

AHO300 To detect RTA3 myc 

construct integration 

5'-CCGTTAATTAACCCGGGGATC-3' 

AHO301 To detect RTA3 myc 

construct integration 

5'-GGAACTTCAGATCCACTAGTTCTAGAGC-3' 

AHO302 To detect RTA3 myc 

construct integration 

5'-TCACTAGTGAATTCGCGCTCGAG-3' 

AHO283 To detect RTA3myc 5'- GGCGGCCGCTCTAGAACTAGTGGATC-3' 
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construct  

integration/amplicon 

sequencing 

rta3myc(150bp 

upstream of stop 

codon) 

 

To detect RTA3myc 

construct  

integration/amplicon 

sequencing 

5'-TCCACAAGTTGTAATGGGATCA-3' 

 

BCR1-F-OE-Ag-

NAT-Ag-TEF1p 

Forward primer for 

BCR1
OE 

 

5’-

AGGGTCATACTTGAATTATATTATATTAAACCAAAAC 

ACACACACAGTAATAAGTTTTCTCCAGTGACAACTTTT

CACTTTACTCCCCTCCTTTAATTTATCAAGCTTGCCTCG

TCCCC- 3' 

BCR1-R-OE-Ag-

NAT-Ag-TDH3p 

Reverse primer for 

BCR1
OE

  

5'-GTGGTGGTGGATACATCATTGGTTGTCTTTGATTATA 

AGCCATAGATGCGTGCTGTGATTGATGGGAATCGTTTT

GAAGTACTTGTGATGTCCCTGACATATTTGAATTCAATT

GTGATG-3' 

RTA3-F-OE-Ag-

NAT-Ag-TEF1p 

Forward primer for 

RTA3
OE 

 

5'-ATAAGTTATTCCTAATCTGCTAAAAAA AAGAAACAT 

GGTTACTCTTAGAATAGTTATAGATCCACACGGAACTC

GGAAATTATGCACTGAATGTAAATCAAGCTTGCCTCGT

CCCC-3' 

RTA3-R-OE-Ag-

NAT-Ag-TDH3p 

Reverse primer for 

RTA3
OE

  

5'-AAGCTGGGGCATAAGTTGCAGCAATGGTGGATAGAG 

TTGTTGAAGTTGCAGTTGAGGTAGGAGTCCTTCTGTAA

TTACCGCAAGATCCATAGTATTCATATTTGAATTCAATT

G TGATG-3' 

Nat-OE-R-det2-

CJN 

Detection primer for 

OE
 

 

 

5’- GAAACAACAACGAAACCAGC -3’ 

BCR1-OE-F-det Detection primer for 

OE
 

 

5’- CAGTAATAAGTTTTCTCCAGTGAC -3' 

RTA3-OE-F-det Detection primer for 

OE
 

 

5’-CATGGTTACTCTTAGAATAGTTAT -3' 
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Table S4. Oligonucleotides used for qPCR in this study 

 

 

qACT1-F  5’-GAAGCCCAATCCAAAAGA-3’ 

qACT1-R 5’-CTTCTGGAGCAACTCTCAATTC-3’ 

qRTA3-F 5’-TACAGAATGGACTCCTACCT-3’ 

qRTA3-R 5’-CCCGTACCATTTAATCGA-3’ 

qALS1-F  5'-GCAGTCGTCTGCAAAGTAAACCT-5' 

qALS1-R  5'-CCGTTAGATCCGGCATCACT-3' 

qALS3-F  5'-CCCCAACTTGGAATGCTGTT-3' 

qALS3-R  5'-TGTATCTCCCGGACTTGCACTA-3' 

qBCR1-F  5'-CGCCGACATTAACCAATGCT-3' 

qBCR1-R  5'-CCGACGATTCAGCTGATGAA-3' 

qECE1-F  5'-CATGACTTCTGTTGCTTCTACCAAGA-3' 

qECE1-R  5'-CAATCTGACGACGGCATTAGC-3' 

qHWP1-F  5'-TGGTTCAGAACCATCCATGC-3' 

qHWP1-R  5'-GGAATAGATGGTTGTGAACCAGC-3' 

qSOD5-F  5'-TCACGCCAACAATGGTACCA  -3' 

qSOD5-R  5'-AAGGCAGCAATGACACCAAC  -3' 

qUME6-F  5'-TGGCTCCACTTACAAATCATAGTG-3'  

qUME6-R  5'-CAATCCTAGTCCCAACTCCAGATC-3' 
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ProbeNamep Value FC (absolute)RegulationAlias Gene Name Gene Symbol

GT_Calbicans_Specific_026410.03 1.61 up orf19.9791|IPF25061.1|IPF10117.2|Contig4-2104_0002|orf6.5895|orf6.307|CA3587|CaO19.2251Adenine deaminase; purine salvage and nitrogen catabolism; colony morphology-related regulation by Ssn6; Hog1, CO2-induced; chlamydospore formation repressed in C. albicans and C. dubliniensis; rat catheter and F-12/CO2 biofilm inducedAAH1

GT_Calbicans_Specific_037850.04 1.54 up IPF3082.1|CA5225|ACB1.3f|ACB1.exon2Protein similar to a region of acyl-coenzyme-A-binding protein; amphotericin B repressed; regulated by Nrg1, Tup1; Hap43-inducedACB1

GT_Calbicans_Specific_057730.03 2.00 down orf19.13228|IPF17030.2|IPF27910.1|Contig4-2921_0012|orf6.6640|CA4159|YER73|CaO19.5806|ALD99NAD-aldehyde dehydrogenase; decreased expression in fluconazole-resistant isolate, or in hyphae; biofilm induced; fluconazole-downregulated; protein abundance is affected by URA3 expression in the CAI-4 strain; stationary phase enrichedALD5

GT_Calbicans_Specific_009320.01 2.43 down orf19.8361|IPF26552.1|IPF16300.2|Contig4-2969_0013|orf6.4131|CA2290|IPF16300|CaO19.742|CaO19.8361Putative aldehyde dehydrogenase; stationary phase enriched protein; expression regulated upon white-opaque switch; rat catheter biofilm induced; rat catheter and Spider biofilm inducedALD6

GT_Calbicans_Specific_024320.02 7.27 down orf19.9379|ALS8|IPF25511.1|IPF12561.3|CA0591|orf19.9891|orf19.2355|orf6.2760|ALS10|CA0448|IPF12997.2|IPF24952.1|ALS2|ALS3-1|ALS3.5eoc|orf6.1614|IPF12561.2Cell wall adhesin; epithelial adhesion, endothelial invasion; alleles vary in adhesiveness; immunoprotective in mice; binds SspB adhesin of S. gordonii in mixed biofilm; induced in/required for Spider biofilm; flow model biofilm repressedALS3

GT_Calbicans_Specific_039600.03 1.68 up orf19.10368|IPF24496.1|IPF10705.1|Contig4-2389_0006|orf6.4943|CA2873|CaO19.2849Aquaporin water channel; osmotic shock resistance, WT freeze tolerance; virulent in mice; flucytosine repressed; flow model/RPMI/Spider/rat catheter biofilm induced; required for RPMI biofilm formation; Bcr1-induced in a/a RPMI biofilmsAQY1

GT_Calbicans_Specific_023900.02 8.44 down AFF2|CaO19.6169|IPF4028.2|Contig4-2897_0004|orf6.5330|CA3153|FRP2Putative fungal-specific transmembrane protein; induced by Rgt1; Spider biofilm inducedATO1

GT_Calbicans_Specific_027530.00 2.90 down orf19.11130|orf6.3031|IPF23640.1|IPF9685.1|Contig4-3041_0013|CA1496|CaO19.11130|CaO19.3646Copper transporter; transcribed in low copper; induced Mac1, Tye7, macrophage interaction, alkaline pH via Rim101; 17-beta-estradiol repressed; complements S. cerevisiae ctr1 ctr3 copper transport mutant; flow model/Spider biofilm inducedCTR1

GT_Calbicans_Specific_043760.01 1.64 up orf19.12909|IPF21709.1|IPF4171.1|Contig4-3013_0020|orf6.8690|CA5801|CaO19.5454|CaO19.12909Putative allantoinase; transcript regulated by Nrg1 and Mig1; macrophage/pseudohyphal-repressedDAL1

GT_Calbicans_Specific_001830.01 22.23 down orf19.10882|IPF23894.1|IPF14152.1|Contig4-2242_0004|orf6.2886|CA1402|CaO19.10882|CaO19.3374Hypha-specific protein; regulated by Rfg1, Nrg1, Tup1, Cph1, Efg1, Hog1, farnesol, phagocytosis; fluconazole-induced; rat catheter and Spider biofilm induced; flow model biofilm repressed; Bcr1-repressed in RPMI a/a biofilmsECE1

GT_Calbicans_Specific_012370.04 1.78 down orf19.11691|orf6.5006|IPF23068.1|IPF17039.1|CA2920|orf6.2939|orf19.8797|orf19.1206|FET35|CA1431|FET34.3eoc|IPF12467.2|IPF26138.1|FET5|FET5.5eocMulticopper ferroxidase; induced by low iron, ciclopirox olamine, ketoconazole, hypoxia; alkaline induced by Rim101; repressed in fluconazole-resistant isolate; Sfu1, Hog1 repressed; complements S. cerevisiae fet3; Spider biofilm inducedFET34

GT_Calbicans_Xhyb_001190.01 1.71 down orf19.8477|IPF18598.2|IPF18599.1|Contig4-2942_0002|orf6.1227|CA6181|orf6.3555|orf19.859|CA1867|IFK3.3f|CA0374|IFK3|IPF7651.2Protein with a monooxygenase domain; Spider biofilm inducedFMO2

GT_Calbicans_Specific_037640.01 1.80 down orf19.8991|IPF25902.1|IPF6709.2|Contig4-2963_0017|orf6.6384|CA3957|CFL95|FRE1|RBT2|CaO19.1415|CaO19.8991Major cell-surface ferric reductase under low-iron conditions; 7 transmembrane regions and a secretion signal predicted; Tup1, Rim101, Ssn6, Hog1, caspofungin repressed; ciclopirox olamine induced; rat catheter biofilm inducedFRE10

GT_Calbicans_Specific_009960.03 2.89 down orf19.13558|IPF20984.1|IPF17763.2|orf6.5675|CA3416|FRE3|CFL1|CFL93|FRE30.3|FRE30.3fCopper-regulated cupric reductase; repressed by ciclopirox olamine or 17-beta-estradiol; induced by alkaline conditions or interaction with macrophage; Spider biofilm inducedFRE7

GT_Calbicans_Specific_039520.01 2.17 down IPF868.1|Contig4-3043_0004|CA5345|orf6.8119|CaO19.7219High-affinity iron permease; required for mouse virulence, low-iron growth; iron, amphotericin B, caspofungin, ciclopirox, Hog1p, Sef1p, Sfu1p, and Hap43p regulated; complements S. cerevisiae ftr1 iron transport; Hap43p-repressedFTR1

GT_Calbicans_Specific_022020.03 2.08 down orf6.7739|IPF4523.2|Contig4-2640_0013|CA5039|GAP13|CaO19.6993General amino acid permease; ketoconazole, flucytosine repressed; Ssy1-dependent histidine induction; regulated by Nrg1, Tup1; colony morphology-related gene regulation by Ssn6; Spider and flow model biofilm inducedGAP2

GT_Calbicans_Specific_040490.00 1.84 up orf19.9325|IPF25561.1|IPF6860.1|Contig4-2851_0007|orf6.4093|CA2263|CaO19.1756|CaO19.9325Glycerol-3-phosphate dehydrogenase; glycerol biosynthesis; regulated by Efg1; regulated by Tsa1, Tsa1B under H2O2 stress conditions; Sflow model and Spider biofilm inducedGPD1

GT_Calbicans_Specific_010630.01 1.68 up orf19.8310|IPF26632.1|IPF11982.1|Contig4-2418_0003|orf6.1984|CA0824|CaO19.691|CaO19.8310Surface protein similar to glycerol 3-P dehydrogenase; binds host Factor H, FHL-1, plasminogen; regulated by Ssn6, Nrg1, Efg1; induced by cell wall regeneration, macrophage/pseudohyphal growth, core stress response; Spider biofilm inducedGPD2

GT_Calbicans_Specific_052450.04 1.72 up orf19.7992|IPF27034.1|IPF1485.1|Contig4-2361_0003|orf6.7243Ortholog(s) have glutathione peroxidase activity, glutathione transferase activity, role in glutathione metabolic process and endoplasmic reticulum, mitochondrial outer membrane, plasma membrane localizationGTT12

GT_Calbicans_Specific_055040.03 9.45 down orf19.13011|IPF19317.2|IPF5389.2|Contig4-3002_0004|orf6.3246|orf6.377|CA1650|CaO19.5565|IPF53893-hydroxypropionate dehydrogenase; involved in degradation of toxic propionyl-CoA; rat catheter and Spider biofilm inducedHPD1

GT_Calbicans_Specific_012670.02 19.98 down orf19.8901|IPF26012.1|IPF12916.1|Contig4-2436_0002|orf6.4883|CA2825|ECE2|CaO19.1321|CaO19.8901Hyphal cell wall protein; host transglutaminase substrate; opaque-, a-specific, alpha-factor induced; at MTLa side of conjugation tube; virulence complicated by URA3 effects; Bcr1-repressed in RPMI a/a biofilms; Spider biofilm inducedHWP1

GT_Calbicans_Specific_001200.03 1.64 down orf19.12440|Contig4-2860_0006|IPF19734.1|IPF19516.2|orf6.3143|orf6.857|CA1576|GPX1|CA0557|HYR1.53|IPF7957.2|CaO19.4975GPI-anchored hyphal cell wall protein; macrophage-induced; repressed by neutrophils; resistance to killing by neutrophils, azoles; regulated by Rfg1, Efg1, Nrg1, Tup1, Cyr1, Bcr1, Hap43; Spider and flow model biofilm inducedHYR1

GT_Calbicans_Specific_051490.02 1.93 up orf19.13226|IPF21434.1|IPF10288.2|Contig4-3045_0016|Contig4-3045_0017|orf6.6638|CA4157|CaO19.5804|CaO19.13226Putative hydantoin utilization protein A; induced upon adherence to polystyrene; regulated by Gcn2p and Gcn4pHYU1

GT_Calbicans_Specific_021040.02 2.53 up orf19.12534|IPF12318.3|IPF16157.2|Contig4-2885_0001|orf6.1519|orf6.2426|CA0532|CaO19.5068Putative protein kinase; role in cell wall regulation; mutant is hypersensitive to caspofungin; Spider biofilm inducedIRE1

GT_Calbicans_Specific_016680.03 1.55 down IPF492.1|Contig4-3106_0066|orf6.8485|CA5628|CaJ7.0065|CaJ7_0065|CaO19_7068|CaO19.7068Copper fist transcription factor; regulator of CTR1 copper transporter; induces CTR1 in low-copper conditions; ectopic expression causes copper-sensitive stimulation of filamentation in S. cerevisiae; Spider biofilm inducedMAC1

GT_Calbicans_Specific_009430.03 1.90 down orf19.11464|IPF23226.1|IPF8647.2|orf6.5657|CA3404|CaO19.11464|CaO19.3981Putative high-affinity maltose transporter; transcript is upregulated in clinical isolates from HIV+ patients with oral candidiasis; alkaline induced; Spider biofilm inducedMAL31

GT_Calbicans_Specific_033700.04 1.53 down IPF2363.1|Contig4-3091_0013|Contig4-3091_0014|orf6.7951|CA5209|CaJ7.0107|CaO19.7025|CaO19_7025|CaJ7_0107Transcription factor; regulator of hyphal growth; may act with Wor1p; canonical and non-canonical binding sites; MADS domain DNA-binding motif; similar to S. cerevisiae Mcm1p; greater expression in white than opaque cells; intron in 5'-UTRMCM1

GT_Calbicans_Specific_021660.04 1.85 up IPF2441.1|Contig4-2982_0009|Contig4-3080_0023|orf6.8584|CA5719|CaO19.7424|IPF2441Putative protein constituent of 66S pre-ribosomal particles; Hap43-induced; repressed by prostaglandinsNSA2

GT_Calbicans_Specific_058180.02 1.50 up orf6.8731|IPF2490.1|Contig4-2988_0007|CA5824|NTC1|CaO19.7479Neutral trehalase; hyphal induction in mutant delayed but not reduced overall; not required for virulence in mice; possible regulatory cAMP-dependent phosphorylation at S10,S213; Hap43-repressed gene; Spider biofilm inducedNTH1

GT_Calbicans_Xhyb_000470.00 1.78 down CaO19.2602|orf19.10133|IPF24733.1|IPF14139.2|Contig4-1813_0003|Contig4-2970_0016|orf6.3597|CA1902|CaO19.10133Oligopeptide transporter; transports 3-to-5-residue peptides; alleles are distinct, one has intron; suppresses S. cerevisiae ptr2-2 mutant defects; induced by BSA or peptides; Stp3p, Hog1p regulated; flow model biofilm inducedOPT1

GT_Calbicans_Specific_047430.01 2.21 down orf19.13118|IPF21514.1|IPF12736.2|Contig4-2948_0004|orf6.6913|CA4380|OPT3|CaO19.13118|CaO19.5673|IPF12736Putative oligopeptide transporter; possibly transports GSH or related compounds; Hog1-induced; expression of OPT6, -7, or -8 does not suppress defect of mutant lacking OPT1-3; Hap43-repressed; F-12/CO2 early biofilm inducedOPT7

GT_Calbicans_Xhyb_000460.04 1.67 down orf19.10116|IPF24775.1|IPF2753.1|Contig4-2970_0018|orf6.4685|CA6204|psiOPT1|OPT3Probable pseudogene similar to fragments of OPT1 oligopeptide transporter gene; decreased expression in hyphae compared to yeast-form cells; transcriptionally induced upon phagocytosis by macrophageOPT9

GT_Calbicans_Specific_008590.01 1.53 down orf19.10643|IPF7817|IPF24176.1|IPF7817.2|Contig4-2291_0001|orf6.5868|CA3564|OYE99|CaO19.3131|CaO19.10643NAD(P)H oxidoreductase family protein; induced by nitric oxide, amphotericin B, oxidative stress via Cap1; upregulation associated with MDR1 overexpression or benomyl treatment; macrophage-downregulated protein; Spider biofilm inducedOYE32

GT_Calbicans_Specific_012590.00 4.35 down orf19.13778|IPF20734.1|IPF1341.1|Contig4-3073_0004|orf6.7834|CA5112|CaO19.6420|IPF1341|CaO19.13778GPI-anchored cell wall protein involved in cell wall synthesis; required for normal cell surface properties; induced in oralpharyngeal candidasis; Spider biofilm induced; Bcr1-repressed in RPMI a/a biofilmsPGA13

GT_Calbicans_Specific_012450.01 1.69 down orf19.11225|orf6.5470|IPF4724.1|IPF19822.2|Contig4-3070_0007|orf6.83|CA3253|SLP99|CaO19.3740|PGR23|IPF4724Putative GPI-anchored protein of unknown function; Rim101-repressed; Cyr1-regulated; colony morphology-related gene regulation by Ssn6PGA23

GT_Calbicans_Specific_060020.04 1.63 down orf19.12647|IPF22066.1|IPF11888.1|YBL064|Contig4-2258_0001|orf6.6956|CA4416|CaJ7.0321|YBL64|IPF11888|CaO19.5180|CaO19.12647|CaJ7_0321|CaO19_5180Thioredoxin peroxidase; transcriptionally induced by interaction with macrophage; fluconazole induced; Fkh2p-downregulated; caspofungin repressed; protein present in exponential and stationary growth phase yeast culturesPRX1

GT_Calbicans_Specific_006160.02 1.56 down CaO19.14084|orf19.14084|IPF20368.1|IPF10731.2|Contig4-2629_0011|orf6.8839|CA5913|CaO19.6792Putative peptidyl-prolyl cis/trans-isomerase; caspofungin inducedRRD1

GT_Calbicans_Specific_017570.04 1.84 up orf19.7691|IPF27207.1|IPF3870.2|Contig4-3047_0003|orf6.2653|CA1247|CaO19.20|CaO19.7691|IPF3870Putative serine/threonine-protein phosphatase B-type regulatory subunit; transcription is regulated upon yeast-hyphal switchRTS1

GT_Calbicans_Specific_056630.04 2.16 down orf19.13032|IPF21596.1|IPF6816.1|Contig4-2830_0009|orf6.4427|CA2499|CaO19.5585|CaO19.13032Secreted aspartyl proteinase; sap4,5,6 triple null defective in utilization of protein as N source; virulence role effected by URA3; expressed during infection; mRNA localized to hyphal tip via She3; rat catheter and Spider biofilm inducedSAP5

GT_Calbicans_Xhyb_001510.00 2.10 down orf19.8319|orf6.3324|IPF12176.1|IPF29733.1|Contig4-3021_0009|CA2205|SEO2|orf6.4008Protein with similarity to permeases; Sfu1-repressed; flucytosine induced; induced by Mnl1 under weak acid stress; flow model biofilm repressedSEO1

GT_Calbicans_Specific_053870.00 1.62 down orf19.11413|IPF23279.1|IPF14601.2|Contig4-2817_0005|orf6.1915|CA0783|CaO19.11413|ACR1|CaO19.3931|CSU53Putative succinate-fumarate transporter; involved in repression of growth on sorbose; alkaline induced; rat catheter biofilm induced; Spider biofilm inducedSFC1

GT_Calbicans_Specific_003510.01 6.58 down orf19.9607|PGA3|orf6.7495|IPF1222|IPF25296.1|IPF1222.2|Contig4-3065_0005|CA4836|CaO19.9607|CaO19.2060|SOD31Cu and Zn-containing superoxide dismutase; protects against oxidative stress; induced by neutrophils, hyphal growth, caspofungin, osmotic/oxidative stress; oralpharyngeal candidiasis induced; rat catheter and Spider biofilm inducedSOD5

GT_Calbicans_Specific_002660.04 2.25 up orf19.11071|IPF19138.1|IPF14772.1|orf6.2047|orf6.808|CA0869|CaO19.3589|IPF14772DNA endonuclease; required for genetic recombination between homologous chromosomes during the parasexual cycle; produced in mitotically dividing cells; similar to S. cerevisiae Spo11 which functions in recombination during meiosisSPO11

GT_Calbicans_Specific_051130.04 1.55 down orf19.8421|IPF5067.2|IPF19652.1|IPF19651.1|Contig4-2544_0002|orf6.1355|orf6.2549|CA1181|orf6.2548|orf19.803|CA1180|UGA12.5fPutative GABA transaminase; transcription regulated by Mig1 and Tup1; stationary phase enriched protein; rat catheter and Spider biofilm inducedUGA1

GT_Calbicans_Specific_018260.03 4.06 down orf19.9381|IPF15273.2|IPF14703.2|Contig4-1197_0003|orf6.1326|orf6.3429|CA0423|CaO19.1822|IPF15273Zn(II)2Cys6 transcription factor; role in hyphal extension, virulence, adherence to plastic; rat catheter biofilm induced; has a long 5'-UTR that regulates translational efficiency and controls transition to filamentous growthUME6

GT_Calbicans_Specific_002580.01 1.50 down CaO19.13248|UGA41|orf19.13248|IPF21388.1|IPF11211.2|Contig4-2543_0005|orf6.6152|CA3792|UGA5|CaO19.5826Predicted amino acid transmembrane transporter; rat catheter biofilm repressed
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GT_Calbicans_Specific_020820.04 1.52 down IPF18710.1|orf6.2739|CaO19.4196Dubious open reading frame

GT_Calbicans_Specific_005770.03 1.52 down 0 Ortholog of Candida tropicalis MYA-3404 : CTRG_04298

GT_Calbicans_Specific_060250.01 1.52 down orf19.12636|IPF22048.1|IPF5587.2|Contig4-3092_0034|orf6.6967|CA4426|CaJ7.0332|CaO19.12636|AMD22|CaJ7_0332|CaO19_5169|CaO19.5169|AMD21Ortholog(s) have cytosol, nucleus localization

GT_Calbicans_Specific_013730.01 1.53 down orf19.9363|IPF25536.1|IPF8723.2|orf6.4376|CA2468|IPF8723|CaO19.9363|CaO19.1797D-arabinose 5-phosphate isomerase; has GutQ domain which is associated with phosphosugar binding; other biofilm induced; rat catheter and Spider biofilm induced; F-12/CO2 early biofilm induced

GT_Calbicans_Specific_000690.02 1.54 down IPF13883.1|Contig4-2718_0010|orf6.4350|CA2444|CaJ7.0431|IPF13883|CaO19_5502|CaJ7_0431|CaO19.5502Ortholog of C. dubliniensis CD36 : Cd36_73420, Debaryomyces hansenii CBS767 : DEHA2A05456g, Pichia stipitis Pignal : PICST_30999 and Candida guilliermondii ATCC 6260 : PGUG_00155

GT_Calbicans_Specific_016490.05 1.56 up IPF27310.1|Contig4-2885_0020|orf6.8508|CaO19.7348Ortholog of Candida albicans WO-1 : CAWG_02878

GT_Calbicans_Xhyb_000990.01 1.57 down orf19.8714|IPF19255.2|IPF6323.2|Contig4-2766_0017|orf6.3469|orf6.485|CA1810|CaO19.1117|FDH98|FDH2Protein similar to Candida boidinii formate dehydrogenase; virulence-group-correlated expression; Hap43-repressed; Spider biofilm repressed

GT_Calbicans_Specific_045730.02 1.57 up orf19.10240|IPF24621.1|IPF10262.2|orf6.2518|CA1160|CaO19.2726|CaO19.10240|IPF10262Putative plasma membrane protein; Plc1-regulated; Spider biofilm induced

GT_Calbicans_Specific_055900.03 1.59 down orf19.8751|IPF26162.1|IPF7616.2|Contig4-2834_0012|orf6.3134|CA1569|CYS1|CaO19.8751|IPF7616|CaO19.1159Protein similar to A. nidulans CysA serine O-trans-acetylase; suggests that C. albicans uses an O-acetyl-serine (OAS) pathway of sulfur assimilation; F-12/CO2 early biofilm induced; Spider biofilm induced

GT_Calbicans_Specific_004700.02 1.61 up CaO19.1087|orf19.8688|IPF19579.1|IPF19578.1|orf6.1224|orf6.350|CA0371|IPF19578Ortholog of C. parapsilosis CDC317 : CPAR2_601130, C. dubliniensis CD36 : Cd36_64620, Lodderomyces elongisporus NRLL YB-4239 : LELG_04885 and Candida orthopsilosis Co 90-125 : CORT_0F02130

GT_Calbicans_Specific_060280.03 1.61 down CaO19.12606|LPF35|orf19.12606|IPF22041.1|IPF8136.2|Contig4-2489_0003|orf6.5957|CA3633|CaJ7.0361|CaO19.5141|IFA19|CaO19_5141|CaJ7_0361Ortholog of Candida albicans WO-1 : CAWG_05647

GT_Calbicans_Specific_016090.04 1.61 down orf19.13883|orf6.7630|IPF20620.1|IPF5149.1|Contig4-3024_0029|CA4948|CaJ7.0218|CaO19.13883|CaO19.6530|CaO19_6530|CaJ7_0218|IPF5149Similar to bacterial DnaJ; transcript upregulated in low iron; flow model biofilm induced; Spider biofilm induced

GT_Calbicans_Specific_012110.02 1.61 down orf19.10567|IPF24302.1|IPF3607.2|Contig4-3098_0024|orf6.7786|CA5074|CaO19.10567|SPS1|IPF3607|CaO19.3049Ortholog(s) have protein kinase activity, role in activation of bipolar cell growth, ascospore wall assembly, protein phosphorylation and cell division site, cytosol, nucleus, prospore membrane localization

GT_Calbicans_Specific_008390.01 1.62 down orf19.9176|IPF25615.1|IPF13564.2|Contig4-1822_0006|orf6.1934|CA0797|CaO19.1608|AYS1|CaO19.9176|IPF13564Ortholog(s) have cytosol, nucleus localization

GT_Calbicans_Specific_031050.01 1.63 down TCD2|CaO19.6398|orf19.13756|IPF5121.1|IPF19416.2|Contig4-2839_0001|orf6.163|orf6.7856|CA5130|IFH2S. pombe ortholog SPBC460.04c is a predicted sulfonate/alpha-ketoglutare dioxygenase; induced by nitric oxide; Spider biofilm induced

GT_Calbicans_Specific_019030.05 1.64 down IPF2232.1|Contig4-3039_0005|orf6.7163|CA4581|CaJ7.0133|CaO19.6899|QTH1|CaO19_6899|CaJ7_0133|IPF2232Putative oxidoreductase; mutation confers hypersensitivity to toxic ergosterol analog; rat catheter and Spider biofilm induced

GT_Calbicans_Specific_043890.04 1.65 down IPF1286.1|Contig4-3093_0029|orf6.8540|CA5677|IPF1286Has domain(s) with predicted nucleic acid binding, nucleotide binding activity

GT_Calbicans_Specific_006050.01 1.65 down orf19.8043|orf6.2094|IPF4902.1|IPF29827.1|Contig4-3004_0013|CA0897|CaO19.413|IPF4902Protein of unknown function; induced by Sfu1; Spider biofilm induced

GT_Calbicans_Specific_009090.01 1.65 up orf19.13574|IPF10001|IPF20922.1|IPF10001.2|Contig4-1805_0002|orf6.5430|CA3220|CaO19.6194|CaO19.13574Ortholog of C. dubliniensis CD36 : Cd36_06640, C. parapsilosis CDC317 : CPAR2_208220, Candida tenuis NRRL Y-1498 : CANTEDRAFT_136902 and Debaryomyces hansenii CBS767 : DEHA2F26730g

GT_Calbicans_Specific_011880.02 1.71 down orf19.8351|IPF26584.1|IPF8391.2|Contig4-2668_0006|orf6.6011|CA3677|SOU3|CaO19.732|CaO19.8351Possible dehydrogenase; flow model biofilm induced; rat catheter biofilm induced; Spider biofilm induced

GT_Calbicans_Specific_040510.00 1.71 up LPF44|CaO19.6704|orf19.13996|IPF20486.1|IPF6649.2|Contig4-1873_0005|orf6.6813|CA4304|CaJ7.0398|orf19.8909|orf19.1329|orf6.960|IPF15704.2|IPF26001.1|CaO19.13996|IPF6649Protein of unknown function; Hap43-repressed gene

GT_Calbicans_Specific_032540.03 1.73 up CaO19.8566|orf19.8566|IPF26348.1|IPF1548.1|Contig4-3103_0040|orf6.8200|CA5407|CaO19.951|IPF1548Protein of unknown function; transcript repressed upon yeast-hyphal switch; fluconazole-induced; Hap43-repressed; flow model biofilm induced

GT_Calbicans_Specific_014110.05 1.74 down orf19.13980|IPF20483.1|IPF2615.1|IPF2615|Contig4-3088_0015|orf6.6797|CA4291|CaJ7.0406|CaJ7_0406|CaO19_6688|CaO19.13980|CaO19.6688Protein of unknown function; expression decreases by benomyl treatment or in an azole-resistant strain overexpressing MDR1; Spider biofilm induced

GT_Calbicans_Specific_058110.04 1.75 down 0 Predicted ORF in retrotransposon Tca16 with similarity to the Gag-Pol region of retrotransposons; added to Assembly 21 based on comparative genome analysis; overlaps orf19.1490.2, which is annotated as blocked reading frame

GT_Calbicans_Specific_020930.02 1.76 up CaO19.1917|AES6|orf19.9473|IPF25402.1|IPF16243.2|orf6.1962|CA0812|IPF3348|CaO19.9473Protein of unknown function; Spider biofilm repressed

GT_Calbicans_Specific_055780.02 1.78 down orf19.8762|IPF26167.1|IPF7631.2|Contig4-2602_0008|orf6.3440|CA1785|JID1|CaO19.1169|CaO19.8762|IPF7631Putative DnaJ-like molecular chaperone; Spider biofilm induced

GT_Calbicans_Specific_001600.00 1.80 up orf19.10881|IPF13110.3|IPF14155.1|Contig4-2242_0002|orf6.141|orf6.2887|CA1403|IPF14155|CaO19.3373|RIM4Putative protein of unknown function; transcript upregulated in clinical isolates from HIV+ patients with oral candidiasis; Spider biofilm induced

GT_Calbicans_Specific_019760.04 1.82 up IPF27469.1|orf6.1943|orf19.3510|IPF27500.1|CaO19.5284Dubious open reading frame

GT_Calbicans_Specific_038680.05 1.84 up IPF21763.1|IPF4158.1|orf6.8697Ortholog of Candida albicans WO-1 : CAWG_02350

GT_Calbicans_Specific_013810.04 1.91 down orf19.11939|IPF22769.1|IPF11849.2|Contig4-2719_0006|Contig4-2719_0007|orf6.2833|YNL234W|CA1365|IPF11849|CaO19.4459|CaO19.11939Predicted heme-binding stress-related protein; Tn mutation affects filamentous growth; induced during chlamydospore formation in C. albicans and C. dubliniensis; Spider biofilm induced

GT_Calbicans_Specific_011010.04 1.93 up IPF2138.1|Contig4-3097_0052|orf6.8099|CA5325|CaJ7.0438|CaO19.7199|IPF2138|CaJ7_0438|CaO19_7199Ortholog(s) have TRC complex, nucleus localization

GT_Calbicans_Specific_024030.03 1.94 down orf19.10965|IPF23797.1|IPF14968.2|Contig4-2623_0003|orf6.3764|orf6.995|CA0254|IPF14968|CaO19.3461Protein of unknown function; oxidative stress-induced via Cap1; induced by alpha pheromone in SpiderM medium

GT_Calbicans_Specific_021230.01 1.96 down orf19.11168|IPF19650.1|IPF18542.1|IPF19649.1|Contig4-2750_0002|orf6.2495|orf6.3882|CA1144|SPS19.5f|SPS19Putative oxidoreductase; Spider biofilm induced

GT_Calbicans_Specific_059370.04 2.03 down 0 Protein of unknown function; Spider biofilm induced

GT_Calbicans_Specific_028710.00 2.05 up orf19.13811|IPF19530.1|IPF18311.1|Contig4-2374_0004|orf6.6006|CA3675|CaJ7.0298|orf6.2874|orf19.11187|orf19.3703|orf19.13812|orf19.6454|orf6.6005|CA3674|CaJ7.0297|Contig4-2374_0003|IPF18687.1|IPF19531.1|IPF19529.3f|IPF19529.exon2Ortholog of C. dubliniensis CD36 : Cd36_72300, C. parapsilosis CDC317 : CPAR2_703060, Candida tenuis NRRL Y-1498 : CANTEDRAFT_92002 and Debaryomyces hansenii CBS767 : DEHA2B06028g

GT_Calbicans_Specific_017540.02 2.09 down orf6.8476|IPF507.2|FRE7|Contig4-3106_0052|Contig4-3106_0053|CA5621|CaJ7.0056|CaO19.7077|CaO19_7077|CaJ7_0056Putative ferric reductase; induced by Mac1 under copper starvation; Plc1-regulated; Rim101-repressed

GT_Calbicans_Specific_054560.03 2.10 up IPF29232.1|orf6.470|CaO19.2025Dubious open reading frame

GT_Calbicans_Specific_046820.03 2.11 down orf19.13656|IPF19586.1|IPF19587.2|orf6.501|CA3701|orf19.13658|orf19.6279|orf6.6038|CA3702|IPF11936.3f|orf6.6036Has domain(s) with predicted phosphatidylinositol binding activity and role in cell communication

GT_Calbicans_Specific_035930.03 2.11 down orf19.9714|IPF25127.1|IPF13715.1|Contig4-2572_0010|orf6.1805|CA0713|CaO19.9714|AES2|IFJ2|CaO19.2168Putative sterol deacetylase; flow model biofilm induced; rat catheter biofilm repressed

GT_Calbicans_Specific_016220.01 2.12 up IPF28792.1|orf6.2892|CaO19.3368Ortholog of Candida albicans WO-1 : CAWG_03466

GT_Calbicans_Specific_025240.05 2.13 up orf19.9113|IPF25782.1|IPF6488.2|Contig4-2381_0006|orf6.2306|CA1028|IPF6488|CaO19.9113|CaO19.1539Protein of unknown function; F-12/CO2 early biofilm induced

GT_Calbicans_Specific_000120.00 2.13 up IPF5225.1|Contig4-2986_0021|orf6.8166|CaO19.7266Ortholog of Candida albicans WO-1 : CAWG_00007

GT_Calbicans_Specific_004260.04 2.15 up orf19.9338|IPF17476.2|IPF17425.2|Contig4-1661_0003|orf6.245|orf6.2868|CA1389|PLP2|CaO19.1769Ortholog(s) have G-protein beta/gamma-subunit complex binding, actin binding activity, role in positive regulation of transcription from RNA polymerase II promoter by pheromones, protein folding and cytoplasm localization

GT_Calbicans_Specific_054620.04 2.19 down IPF26615.1|IPF20159.1|CA4106|IPF20159Protein of unknown function; hypoxia, Hap43-repressed; ketoconazole induced; induced in oralpharyngeal candidasis; 16h flow model biofilm repressed, late-stage flow model biofilm induced; rat catheter and Spider biofilm induced

GT_Calbicans_Specific_061280.03 2.20 down IPF26615.1|IPF20159.1|CA4106|IPF20159Protein of unknown function; hypoxia, Hap43-repressed; ketoconazole induced; induced in oralpharyngeal candidasis; 16h flow model biofilm repressed, late-stage flow model biofilm induced; rat catheter and Spider biofilm induced

GT_Calbicans_Specific_009010.01 2.21 up orf19.13285|IPF21267.1|IPF8590.1|Contig4-2845_0009|orf6.5055|CA2960|CaO19.5863|IPF8590Ortholog of C. dubliniensis CD36 : Cd36_84160, Candida tenuis NRRL Y-1498 : cten_CGOB_00085, Debaryomyces hansenii CBS767 : DEHA2B08404g and Pichia stipitis Pignal : PICST_67031

GT_Calbicans_Specific_018810.05 2.21 up orf19.8216|IPF26714.1|IPF6390.1|Contig4-2778_0005|orf6.5696|CA3434|CCP1|CaO19.584|CaO19.8216|CCP2Has domain(s) with predicted heme binding, peroxidase activity and role in oxidation-reduction process, response to oxidative stress
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GT_Calbicans_Specific_056540.05 2.25 down IPF27249.1|Contig4-3105_0011|orf6.8903|CaO19.7555Ortholog of Candida albicans WO-1 : CAWG_02247

GT_Calbicans_Specific_027640.01 2.31 up orf19.13533|IPF21135.1|IPF27840.1|orf6.6227|CaO19.13533|CaO19.6114Protein of unknown function; transcript detected on high-resolution tiling arrays

GT_Calbicans_Specific_061270.04 2.31 down IPF26615.1|IPF20159.1|CA4106|IPF20159Protein of unknown function; hypoxia, Hap43-repressed; ketoconazole induced; induced in oralpharyngeal candidasis; 16h flow model biofilm repressed, late-stage flow model biofilm induced; rat catheter and Spider biofilm induced

GT_Calbicans_Specific_018660.01 2.41 up orf19.12929|IPF21741.1|IPF2681.1|orf6.8710|CaO19.5474|CaO19.12929Protein of unknown function; induced by Mnl1 under weak acid stress; transcript detected on high-resolution tiling arrays; Spider biofilm repressed

GT_Calbicans_Specific_011920.02 2.41 down orf19.12211|IPF22427.1|IPF13921.2|Contig4-2151_0005|Contig4-2151_0007|Contig4-2151_0008|orf6.4019|CA2211|CaO19.4749|IPF13921Protein of unknown function; hyphal-induced expression, regulated by Cyr1, Ras1, Efg1; Hap43-induced gene; Spider biofilm induced

GT_Calbicans_Specific_019310.05 2.42 up orf19.11494|IPF23261.1|IPF3348.1|Contig4-3094_0043|orf6.7424|CA4778|CaO19.4011|AES1|CaO19.11494|IFJ1Similar to S. pombe mug180, a predicted esterase/lipase; highly induced during chlamydospore formation in both C. albicans and C. dubliniensis; flow model biofilm induced

GT_Calbicans_Specific_057970.01 2.46 up IPF23870.1|IPF5335.1|orf19.3449.1|CA1337|IPF5334|CA1336|IPF5334.exon2Putative mitochondrial phosphatidylglycerophosphatase (PGP phosphatase); essential for cardiolipin biosynthesis; rat catheter biofilm induced

GT_Calbicans_Specific_054550.02 2.49 up IPF5217.1|Contig4-2986_0029|orf6.8170|CA5382|CaO19.7270|IPF5217Protein of unknown function; Spider biofilm repressed

GT_Calbicans_Specific_036200.01 2.52 up orf19.10731|IPF24101.1|IPF14536.2|Contig4-2889_0006|orf6.3201|CA1617|CaO19.3220|CaO19.10731|IPF14536|IPF14536.1Putative rRNA processing protein; Spider biofilm induced

GT_Calbicans_Specific_043650.00 2.73 up orf19.12425|IPF22274.1|IPF9628.2|Contig4-2724_0004|orf6.2656|CA1249|CaO19.12425|SPE4|CaO19.4960Ortholog(s) have spermine synthase activity, role in pantothenate biosynthetic process, spermine biosynthetic process and cytoplasm localization

GT_Calbicans_Specific_000090.04 2.74 up IPF29760.1|CaO19.653Dubious open reading frame

GT_Calbicans_Xhyb_001320.01 2.79 up orf19.11537|IPF23360.1|IPF3468.2|Contig4-2210_0004|orf6.4421|YBR075W|CA2496|IPF3468|CaO19.4055|CaO19.11537Protein similar to S. cerevisiae Ybr075wp; transposon mutation affects filamentous growth; clade-associated gene expression

GT_Calbicans_Specific_052900.04 2.79 up CaO19.1840|orf19.9398|IPF25488.1|IPF10840.2|orf6.4246|CA6195|orf19.9889|orf19.2353|orf6.4199|CA2336|IPF13383.2|IPF24966.1|CaO19.9398|IPF10840.3eocPredicted lipid-binding ER protein; involved in ER-plasma membrane tethering; Spider biofilm induced

GT_Calbicans_Specific_000110.00 2.88 up orf19.13519|IPF21085.1|IPF4641.1|Contig4-2342_0007|orf6.6241|CA3856|CaO19.13519|CaO19.6100|CRD1|IPF4641Cardiolipin synthase; ortholog of S. cerevisiae Crd1; transcript is upregulated in clinical isolates from HIV+ patients with oral candidiasis; mutants are viable; Spider biofilm repressed

GT_Calbicans_Specific_032450.01 2.94 down orf19.8411|IPF13324.1|IPF29658.1|orf6.2992|CA1466|IPF19058.1|orf19.1594|Contig4-2905_0005|orf6.1072|CaO19.8411|IPF13324|CaO19.792|RIM11|orf19.791|orf19.8410|IPF13327.2|IPF26457.1|IPF18668.1|Contig4-2905_0001|orf6.2991|orf6.1071|CA1465|orf19.1593|CaO19.791|RIM111|CaO19.8410Ortholog(s) have protein serine/threonine kinase activity, role in activation of bipolar cell growth, protein phosphorylation, regulation of cytokinesis, regulation of mitotic sister chromatid segregation and cytosol, nucleus localization

GT_Calbicans_Specific_038150.04 2.98 down 0 Protein of unknown function; Spider biofilm induced

GT_Calbicans_Xhyb_001310.02 2.98 up orf19.13532|IPF21132.1|IPF10769.1|orf6.6228|CaO19.6113|CaO19.13532Protein of unknown function; transcript detected on high-resolution tiling arrays

GT_Calbicans_Specific_012990.01 3.18 up IPF5228.1|Contig4-2986_0018|orf6.8165|CA5379|IPF5228.5|UBP10|CaO19.7265Putative zinc-finger domain protein with a predicted role in pre-mRNA splicing; Hap43-repressed; Spider biofilm repressed

GT_Calbicans_Specific_059200.01 3.67 up 0 ORF added to Assembly 21 based on comparative genome analysis; overlaps orf19.3059.2, which is annotated as a blocked reading frame

GT_Calbicans_Specific_046660.00 4.48 down orf19.14085|IPF20374.1|IPF5966.2|orf6.8838|CA5912|IPF5966|CaO19.14085|CaO19.6793Protein of unknown function; Sef1, Sfu1, and Hap43 regulated; rat catheter and Spider biofilm induced

GT_Calbicans_Specific_038550.00 4.98 up IPF5661.2|Contig4-2995_0002|orf6.8428|CA5579|CaJ7.0001|CaO19.7125|CaO19_7125|CaJ7_0001|IPF5661|IPF5661.1Protein of unknown function; Spider biofilm repressed

GT_Calbicans_Specific_037900.01 5.21 up IPF26207.1|IPF20047.1|Contig4-2815_0006|orf6.2981Protein of unknown function
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Gene Type ORF_ID

ORF|Verified orf19.2251

ORF|Uncharacterized orf19.7043.1

ORF|Uncharacterized orf19.5806

ORF|Uncharacterized orf19.742

ORF|Verified orf19.1816

ORF|Verified orf19.2849

ORF|Uncharacterized orf19.6169

ORF|Verified orf19.3646

ORF|Uncharacterized orf19.5454

ORF|Verified orf19.3374

ORF|Verified orf19.4215

ORF|Uncharacterized orf19.857

ORF|Verified orf19.1415

ORF|Verified orf19.6139

ORF|Verified orf19.7219

ORF|Verified orf19.6993

ORF|Verified orf19.1756

ORF|Verified orf19.691

ORF|Uncharacterized orf19.359

ORF|Verified orf19.5565

ORF|Verified orf19.1321

ORF|Verified orf19.4975

ORF|Uncharacterized orf19.5804

ORF|Verified orf19.5068

ORF|Verified orf19.7068

ORF|Uncharacterized orf19.3981

ORF|Verified orf19.7025

ORF|Uncharacterized orf19.7424

ORF|Verified orf19.7479

ORF|Verified orf19.2602

ORF|Verified orf19.5673

pseudogene orf19.2584

ORF|Verified orf19.3131

ORF|Verified orf19.6420

ORF|Verified orf19.3740

ORF|Verified orf19.5180

ORF|Uncharacterized orf19.6792

ORF|Uncharacterized orf19.20

ORF|Verified orf19.5585

ORF|Uncharacterized orf19.700

ORF|Verified orf19.3931

ORF|Verified orf19.2060

ORF|Verified orf19.3589

ORF|Uncharacterized orf19.802

ORF|Verified orf19.1822

ORF|Uncharacterized orf19.5826
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ORF|Dubious orf19.4196

ORF|Uncharacterized orf19.2018.2

ORF|Uncharacterized orf19.5169

ORF|Uncharacterized orf19.1797

ORF|Uncharacterized orf19.5502

ORF|Dubious orf19.7348

ORF|Uncharacterized orf19.1117

ORF|Uncharacterized orf19.2726

ORF|Uncharacterized orf19.1159

ORF|Uncharacterized orf19.1087

ORF|Uncharacterized orf19.5141

ORF|Uncharacterized orf19.6530

ORF|Uncharacterized orf19.3049

ORF|Uncharacterized orf19.1608

ORF|Uncharacterized orf19.6398

ORF|Verified orf19.6899

ORF|Uncharacterized orf19.7380

ORF|Uncharacterized orf19.413

ORF|Uncharacterized orf19.6194

ORF|Uncharacterized orf19.732

ORF|Uncharacterized orf19.6704

ORF|Uncharacterized orf19.951

ORF|Uncharacterized orf19.6688

ORF|Uncharacterized|transposable element geneorf19.1490.1

ORF|Uncharacterized orf19.1917

ORF|Uncharacterized orf19.1169

ORF|Uncharacterized orf19.3373

ORF|Dubious orf19.5284

ORF|Uncharacterized orf19.5461

ORF|Verified orf19.4459

ORF|Uncharacterized orf19.7199

ORF|Uncharacterized orf19.3461

ORF|Uncharacterized orf19.3684

ORF|Uncharacterized orf19.1409.2

ORF|Uncharacterized orf19.6453

ORF|Verified orf19.7077

ORF|Dubious orf19.2025

ORF|Uncharacterized orf19.6277

ORF|Uncharacterized orf19.2168

ORF|Dubious orf19.3368

ORF|Uncharacterized orf19.1539

ORF|Uncharacterized orf19.7266

ORF|Uncharacterized orf19.1769

ORF|Uncharacterized orf19.670.2

ORF|Uncharacterized orf19.670.2

ORF|Uncharacterized orf19.5863

ORF|Uncharacterized orf19.584
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ORF|Dubious orf19.7555

ORF|Uncharacterized orf19.6114

ORF|Uncharacterized orf19.670.2

ORF|Uncharacterized orf19.5474

ORF|Uncharacterized orf19.4749

ORF|Uncharacterized orf19.4011

ORF|Uncharacterized orf19.3449.2

ORF|Uncharacterized orf19.7270

ORF|Uncharacterized orf19.3220

ORF|Uncharacterized orf19.4960

ORF|Dubious orf19.653

ORF|Verified orf19.4055

ORF|Uncharacterized orf19.1840

ORF|Uncharacterized orf19.6100

ORF|Uncharacterized orf19.792

ORF|Uncharacterized orf19.7279.1

ORF|Uncharacterized orf19.6113

ORF|Uncharacterized orf19.7265

ORF|Uncharacterized orf19.3059.1

ORF|Uncharacterized orf19.6793

ORF|Uncharacterized orf19.7125

ORF|Uncharacterized orf19.1105.3
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