
Supplementary Figure S1

Supplementary Figure S1: Growth analysis of BY4742 allowing for expression of different αAβ42 mutants and

controls.

BY4742 wild-type yeast strain transformed with plasmids carrying αAβ42wt, αAβ42arc, αAβ42G37C, αAβ42L34T and αGFP,

GFP and an empty vector and (A) spotted on medium containing glucose to suppress and galactose to induce gene

expression and (B) grown in liquid medium allowing for gene expression. Error bars represent standard deviations of at

least four independent transformants.
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Supplementary Figure S2: Gating schemes and microscopy pictures of DHE and PI stained

cells.

BY4742 wild-type and bro1Δ strains transformed with plasmids carrying αAβ42wt, αAβ42arc,

αAβ42G37C and ev-αGFP and stained with (A, B) propidium iodide (PI) and (C, D) dihydroethidium

(DHE). Cytometry gating schemes for (A) PI and (C) DHE stained cells, microscopy pictures (left

panels brightfield, right panels epifluorescence) of (B) PI and (D) DHE stained cells. Scale bars

represent 25µm.
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Supplementary Figure S3: Spot assays of strains

knocked out for ESCRT key factors.

BY4742 wild-type strain and strains knocked-out for

ESCRT key factors transformed with plasmids carrying

αAβ42wt, αAβ42arc, αAβ42G37C and ev-αGFP and

spotted on medium containing glucose to suppress and

galactose to induce gene expression. (A) BY4742 wild-

type strain and knock-outs for factors of (B) ESCRT-0,

(C) ESCRT-I, (D) ESCRT-II, (E) ESCRT-III, (F) ESCRT-

III accessory and (G) ESCRT-III dissociation.

(F) (G)



Supplementary Figure S4: A strain knocked out for VPS20 does not grow on minimal medium

supplemented with galactose.

BY4742 wild-type strain and strains knocked-out for ESCRT factor VPS20 transformed with plasmids

carrying αAβ42wt, αAβ42arc and ev-αGFP and spotted on medium containing glucose to suppress and

galactose to induce gene expression. (A) Strains grown on minimal medium with 5,0 g/l of ammonium

sulfate and supplemented with galactose containing, no growth can be observed. (B) Strains grown on

galactose-containing minimal medium with increased concentrations of ammonium sulfate. Under

these conditions also the control strain can grow.
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Supplementary Table S1: aAb42 toxicity modifiers                        
                        
systematic name common name     Description     Growth
YDR129C SAC6    Fimbrin, actin-bundling protein; cooperates with Scp1p (calponin/transgelin) in the organization and 
maintenance of the actin cytoskeleton; relocalizes from plasma membrane to cytoplasm upon DNA replication stress   0
YDR388W RVS167  Actin-associated protein with roles in endocytosis and exocytosis; interacts with Rvs161p to 
regulate actin cytoskeleton, endocytosis, and viability following starvation or osmotic stress; recruited to bud tips by 
Gyl1p and Gyp5p during polarized growth; homolog of mammalian amphiphysin 0
YLR025W SNF7    One of four subunits of the endosomal sorting complex required for transport III (ESCRT-III); 
involved in the sorting of transmembrane proteins into the multivesicular body (MVB) pathway; recruited from the 
cytoplasm to endosomal membranes 1
YAL021C CCR4    Component of the CCR4-NOT transcriptional complex; CCR4-NOT is involved in regulation of 
gene expression; component of the major cytoplasmic deadenylase, which is involved in mRNA poly(A) tail shortening     
2
YBL007C SLA1    Cytoskeletal protein binding protein required for assembly of the cortical actin cytoskeleton; 
interacts with proteins regulating actin dynamics and proteins required for endocytosis; found in the nucleus and cell 
cortex; has 3 SH3 domains 2
YBR113W         Dubious open reading frame; unlikely to encode a functional protein, based on available experimental 
and comparative sequence data; partially overlaps the verified gene CYC8   2
YBR173C UMP1    Short-lived chaperone required for correct maturation of the 20S proteasome; may inhibit premature 
dimerization of proteasome half-mers; degraded by proteasome upon completion of its assembly 2
YDR276C PMP3    Small plasma membrane protein related to a family of plant polypeptides that are overexpressed 
under high salt concentration or low temperature, not essential for viability, deletion causes hyperpolarization of the 
plasma membrane potential        2
YER116C SLX8    Subunit of Slx5-Slx8 SUMO-targeted ubiquitin ligase (STUbL) complex; stimulated by prior 
attachment of SUMO to the substrate; contains a C-terminal RING domain; forms nuclear foci upon DNA replication 
stress 2
YER155C BEM2    Rho GTPase activating protein (RhoGAP); involved in the control of cytoskeleton organization and 
cellular morphogenesis; required for bud emergence; potential GAP for Rho4p    2
YGL045W RIM8    Protein involved in proteolytic activation of Rim101p in response to alkaline pH; interacts with 
ESCRT-1 subunits Stp22p and Vps28p; essential for anaerobic growth; member of the arrestin-related trafficking 
adaptor family  2
YGL226W MTC3    Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
mitochondrion; mtc3 is synthetically sick with cdc13-1     2
YHL005C         Dubious open reading frame; unlikely to encode a functional protein, based on available experimental 
and comparative sequence data; partially overlaps the verified ORF YHL004W 2
YIL110W HPM1    AdoMet-dependent methyltransferase involved in a novel 3-methylhistidine modification of 
ribosomal protein Rpl3p; seven beta-strand MTase family member; null mutant exhibits a weak vacuolar protein sorting 
defect and caspofungin resistance 2
YJL169W         Dubious open reading frame; unlikely to encode a functional protein, based on available experimental 
and comparative sequence data; partially overlaps the verified gene YJL168C/SET2   2
YKL041W VPS24   One of four subunits of the endosomal sorting complex required for transport III (ESCRT-III); 
forms an ESCRT-III subcomplex with Did4p; involved in the sorting of transmembrane proteins into the multivesicular 
body (MVB) pathway    2
YML081W TDA9    Transcription factor that regulates acetate production; green fluorescent protein (GFP)-fusion 
protein localizes to the nucleus; null mutant is sensitive to expression of the top1-T722A allele; not an essential gene; 
TDA9 has a paralog, RSF2, that arose from the whole genome duplication 2
YMR060C SAM37   Component of the Sorting and Assembly Machinery (SAM or TOB complex) of the mitochondrial 
outer membrane, which binds precursors of beta-barrel proteins and facilitates their outer membrane insertion; 
contributes to SAM complex stability   2
YMR123W PKR1    V-ATPase assembly factor; functions with other V-ATPase assembly factors in the ER to 
efficiently assemble the V-ATPase membrane sector (V0); protein abundance increases in response to DNA replication 
stress 2



YNL084C END3    EH domain-containing protein involved in endocytosis; actin cytoskeletal organization and cell wall 
morphogenesis; forms a complex with Sla1p and Pan1p 2
YNL168C FMP41   Putative protein of unknown function; GFP-fusion protein is induced in response to the DNA-
damaging agent MMS; the authentic, non-tagged protein is detected in highly purified mitochondria in high-throughput 
studies 2
YOL067C RTG1    Transcription factor (bHLH) involved in interorganelle communication between mitochondria, 
peroxisomes, and nucleus     2
YOR096W RPS7A   Protein component of the small (40S) ribosomal subunit; interacts with Kti11p; deletion causes 
hypersensitivity to zymocin; homologous to mammalian ribosomal protein S7, no bacterial homolog; RPS7A has a 
paralog, RPS7B, that arose from the whole genome duplication        2
YER071C TDA2    Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
cytoplasm in a punctate pattern; null mutant is sensitive to expression of the top1-T722A allele   2
YAL064C-A       TDA8    Putative protein of unknown function; null mutant is sensitive to expression of the top1-
T722A allele; not an essential gene    3
YAR031W PRM9    Pheromone-regulated protein; contains 3 predicted transmembrane segments and an FF sequence, a 
motif involved in COPII binding; member of DUP240 gene family; PRM9 has a paralog, PRM8, that arose from a 
segmental duplication 3
YBL042C FUI1    High affinity uridine permease, localizes to the plasma membrane; also mediates low but significant 
transport of the cytotoxic nucleoside analog 5-fluorouridine; not involved in uracil transport; relative distribution to the 
vacuole increases upon DNA replication stress  3
YBL072C RPS8A   Protein component of the small (40S) ribosomal subunit; homologous to mammalian ribosomal 
protein S8, no bacterial homolog; RPS8A has a paralog, RPS8B, that arose from the whole genome duplication    3
YBR083W TEC1    Transcription factor targeting filamentation genes and Ty1 expression; Ste12p activation of most 
filamentation gene promoters depends on Tec1p and Tec1p transcriptional activity is dependent on its association with 
Ste12p; binds to TCS elements upstream of filamentation genes, which are regulated by Tec1p/Ste12p/Dig1p complex; 
competes with Dig2p for binding to Ste12p/Dig1p; positive regulator of chronological life span; TEA/ATTS DNA-
binding domain family member      3
YBR209W         Dubious open reading frame; unlikely to encode a functional protein, based on available experimental 
and comparative sequence data; YBR209W is not an essential gene    3
YBR212W NGR1    RNA binding protein that negatively regulates growth rate; interacts with the 3' UTR of the 
mitochondrial porin (POR1) mRNA and enhances its degradation; overexpression impairs mitochondrial function; 
interacts with Dhh1p to mediate POR1 mRNA decay; expressed in stationary phase 3
YBR284W         Putative metallo-dependent hydrolase superfamily protein; similar to AMP deaminases but lacks key 
catalytic residues and does not rescue purine nucleotide metabolic defect of quadruple aah1 ade8 amd1 his1 mutant; null 
mutant exhibits longer telomeres, altered Ty mobility, decreased resistance to rapamycin and wortmannin; induced in 
response to hydrostatic pressure; not an essential gene; YBR284W has a paralog, YJL070C, that arose from the whole 
genome duplication     3
YCL058C FYV5    Protein involved in regulation of the mating pathway; binds with Matalpha2p to promoters of 
haploid-specific genes; required for survival upon exposure to K1 killer toxin; involved in ion homeostasis 3
YCR085W         Dubious open reading frame; unlikely to encode a functional protein, based on available experimental 
and comparative sequence data      3
YCR088W ABP1    Actin-binding protein of the cortical actin cytoskeleton; important for activation of the Arp2/3 
complex that plays a key role actin in cytoskeleton organization; phosphorylation within its PRR (Proline-Rich Region), 
mediated by Cdc28p and Pho85p, protects Abp1p from proteolysis mediated by its own PEST sequences      3
YCR099C         Putative protein of unknown function    3
YCR102C         Putative protein of unknown function; involved in copper metabolism; similar to C. carbonum toxD 
gene; member of the quinone oxidoreductase family      3
YDL013W SLX5    Subunit of the Slx5-Slx8 SUMO-targeted ubiquitin ligase (STUbL) complex, stimulated by SUMO-
modified substrates; contains a RING domain and two SIMs (SUMO-interacting motifs); forms SUMO-dependent 
nuclear foci, including DNA repair centers 3
YDL113C ATG20   Sorting nexin family member required for the cytoplasm-to-vacuole targeting (Cvt) pathway and 
for endosomal sorting; has a Phox homology domain that binds phosphatidylinositol-3-phosphate; interacts with Snx4p; 
potential Cdc28p substrate   3
YDL115C IWR1    RNA polymerase II transport factor, conserved from yeast to humans; also has a role in transporting 



RNA polymerase III into the nucleus; interacts with most of the RNAP II subunits; nucleo-cytoplasmic shuttling 
protein; deletion causes hypersensitivity to K1 killer toxin; protein increases in abundance and relocalizes from nucleus 
to cytoplasm upon DNA replication stress   3
YDL119C         Putative mitochondrial transport protein; GFP-fusion protein is induced in response to the DNA-
damaging agent MMS; the authentic, non-tagged protein is detected in purified mitochondria       3
YDL137W ARF2    ADP-ribosylation factor; GTPase of the Ras superfamily involved in regulation of coated formation 
vesicles in intracellular trafficking within the Golgi; ARF2 has a paralog, ARF1, that arose from the whole genome 
duplication        3
YDL167C NRP1    Putative RNA binding protein of unknown function; localizes to stress granules induced by glucose 
deprivation; predicted to be involved in ribosome biogenesis  3
YDR042C         Putative protein of unknown function; expression is increased in ssu72-ts69 mutant      3
YDR314C RAD34   Protein involved in nucleotide excision repair (NER); homologous to RAD4        3
YDR335W MSN5    Karyopherin; involved in nuclear import and export of proteins, including import of replication 
protein A and export of Far1p and transcription factors Swi6p, Msn2p, and Pho4p; required for re-export of mature 
tRNAs after their retrograde import from the cytoplasm; exportin-5 homolog    3
YDR384C ATO3    Plasma membrane protein, putative ammonium transporter; regulation pattern suggests a possible 
role in export of ammonia from the cell; phosphorylated in mitochondria; member of the TC 9.B.33 YaaH family of 
putative transporters    3
YEL043W         Predicted cytoskeleton protein involved in intracellular signalling based on quantitative analysis of 
protein-protein interaction maps; may interact with ribosomes, based on co-purification studies; contains fibronectin 
type III domain fold        3
YER031C YPT31   Rab family GTPase; involved in the exocytic pathway; mediates intra-Golgi traffic or the budding 
of post-Golgi vesicles from the trans-Golgi; YPT31 has a paralog, YPT32, that arose from the whole genome 
duplication  3
YER067C-A               Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; partially overlaps the uncharacterized ORF YER067W  3
YER106W MAM1    Monopolin; kinetochore associated protein involved in chromosome attachment to meiotic spindle  
3
YER149C PEA2    Coiled-coil polarisome protein; required for polarized morphogenesis, cell fusion, and low affinity 
Ca2+ influx; forms polarisome complex with Bni1p, Bud6p, and Spa2p; localizes to sites of polarized growth  3
YER183C FAU1    5,10-methenyltetrahydrofolate synthetase, involved in folic acid biosynthesis   3
YER186C         Putative protein of unknown function    3
YFL001W DEG1    tRNA:pseudouridine synthase; introduces pseudouridines at position 38 or 39 in tRNA, important 
for maintenance of translation efficiency and normal cell growth, localizes to both the nucleus and cytoplasm; non-
essential for viability       3
YGL035C MIG1    Transcription factor involved in glucose repression; sequence specific DNA binding protein 
containing two Cys2His2 zinc finger motifs; regulated by the SNF1 kinase and the GLC7 phosphatase; regulates 
filamentous growth along with Mig2p in response to glucose depletion    3
YGL070C RPB9    RNA polymerase II subunit B12.6; contacts DNA; mutations affect transcription start site selection 
and fidelity of transcription        3
YGL081W         Putative protein of unknown function; non-essential gene; interacts genetically with CHS5, a gene 
involved in chitin biosynthesis       3
YGL101W         Protein of unknown function; non-essential gene; interacts with the DNA helicase Hpr5p; YGL101W 
has a paralog, YBR242W, that arose from the whole genome duplication    3
YGL180W ATG1    Protein serine/threonine kinase; required for vesicle formation in autophagy and the cytoplasm-to-
vacuole targeting (Cvt) pathway; structurally required for phagophore assembly site formation; during autophagy forms 
a complex with Atg13p and Atg17p; essential for cell cycle progression from G2/M to G1 under nitrogen starvation        
3
YGL200C EMP24   Component of the p24 complex; binds to GPI anchor proteins and mediates their efficient transport 
from the ER to the Golgi; integral membrane protein that associates with endoplasmic reticulum-derived COPII-coated 
vesicles  3
YGR003W CUL3    Ubiquitin-protein ligase; forms a complex with Elc1p that polyubiquitylates monoubiquitylated 
RNA polymerase II to trigger its proteolysis; cullin family member with similarity to Cdc53p and human CUL3       3
YGR259C         Dubious open reading frame; unlikely to encode a functional protein, based on available experimental 



and comparative sequence data; overlaps almost completely with the verified ORF TNA1/YGR260W       3
YHR132W-A       IGO2    Protein required for initiation of G0 program; prevents degradation of nutrient-regulated 
mRNAs via the 5'-3' mRNA decay pathway; phosphorylated by Rim15p; GFP protein localizes to the cytoplasm and 
nucleus; IGO2 has a paralog, IGO1, that arose from the whole genome duplication  3
YHR184W SSP1    Protein involved in the control of meiotic nuclear division and coordination of meiosis with spore 
formation; transcription is induced midway through meiosis   3
YIL009W FAA3    Long chain fatty acyl-CoA synthetase; activates imported fatty acids; green fluorescent protein 
(GFP)-fusion protein localizes to the cell periphery    3
YIL014C-A               Putative protein of unknown function    3
YIR004W DJP1    Cytosolic J-domain-containing protein; required for peroxisomal protein import and involved in 
peroxisome assembly, homologous to E. coli DnaJ  3
YIR037W HYR1    Thiol peroxidase; functions as a hydroperoxide receptor to sense intracellular hydroperoxide levels 
and transduce a redox signal to the Yap1p transcription factor; HYR1 has a paralog, GPX1, that arose from the whole 
genome duplication      3
YJL140W RPB4    RNA polymerase II subunit B32; forms two subunit dissociable complex with Rpb7p; involved in 
recruitment of 3'-end processing factors to transcribing RNA polymerase II complex and in export of mRNA to 
cytoplasm under stress conditions; also involved in translation initiation     3
YJL147C         Mitochondrial protein of unknown function; homozygous diploid deletion strain has a sporulation defect 
characterized by elevated dityrosine in the soluble fraction; expression induced by calcium shortage; YJL147W is a 
non-essential gene    3
YJL172W CPS1    Vacuolar carboxypeptidase S; expression is induced under low-nitrogen conditions        3
YJR100C AIM25   Putative protein of unknown function; non-tagged protein is detected in purified mitochondria in 
high-throughput studies; similar to murine NOR1; null mutant is viable and displays elevated frequency of elevated 
frequency of mitochondrial genome loss; similar to murine NOR1mitochondrial genome loss     3
YKL017C HCS1    Hexameric DNA polymerase alpha-associated DNA helicase A involved in lagging strand DNA 
synthesis; contains single-stranded DNA stimulated ATPase and dATPase activities; replication protein A stimulates 
helicase and ATPase activities 3
YKL034W TUL1 Subunit of the DSC ubiquitin ligase complex; golgi-localized RING-finger ubiquitin ligase 
(E3) involved in sorting polar transmembrane domain containing membrane proteins to multivesicular bodies for 
delivery to the vacuole; proposed involvement in the quality control of misfolded TMD containing proteins; ortholog of 
fission yeast dsc1 3
YKL066W  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; not conserved in closely related Saccharomyces species; partially overlaps 
the verified gene YNK1 3
YKL157W APE2 Aminopeptidase yscII; may have a role in obtaining leucine from dipeptide substrates; APE2 
has a paralog, AAP1, that arose from the whole genome duplication 3
YKL215C OXP1 5-oxoprolinase; enzyme is ATP-dependent and functions as a dimer; similar to mouse Oplah 
gene; green fluorescent protein (GFP)-fusion protein localizes to the cytoplasm; protein abundance increases in response 
to DNA replication stress 3
YKR035W-A DID2 Class E protein of the vacuolar protein-sorting (Vps) pathway; binds Vps4p and directs it to 
dissociate ESCRT-III complexes; forms a functional and physical complex with Ist1p; human ortholog may be altered 
in breast tumors 3
YLR034C SMF3 Putative divalent metal ion transporter involved in iron homeostasis; transcriptionally regulated 
by metal ions; member of the Nramp family of metal transport proteins; protein abundance increases in response to 
DNA replication stress 3
YLR042C  Protein of unknown function; localizes to the cytoplasm; YLL042C is not an essential gene 3
YLR097C HRT3 Putative SCF-ubiquitin ligase F-box protein; based on both genetic and physical interactions 
and sequence similarity; identified in association with Cdc53p, Skp1p and Ubi4 in large and small-scale studies 3
YLR279W  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data 3
YLR283W  Putative protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
mitochondria; YLR283W is not an essential gene 3
YLR289W GUF1 Mitochondrial matrix GTPase that associates with mitochondrial ribosomes; important for 
translation under temperature and nutrient stress; may have a role in translational fidelity; similar to bacterial LepA 



elongation factor 3
YLR328W NMA1 Nicotinic acid mononucleotide adenylyltransferase; catalyzes the transfer of the adenylyl 
moiety of ATP to nicotinamide mononucleotide to form NAD; involved in pathways of NAD biosynthesis, including 
the de novo, NAD(+) salvage, and nicotinamide riboside salvage pathways; NMA1 has a paralog, NMA2, that arose 
from the whole genome duplication 3
YLR343W GAS2 1,3-beta-glucanosyltransferase, involved with Gas4p in spore wall assembly; has similarity to 
Gas1p 3
YML034W SRC1 Inner nuclear membrane protein; functions in regulation of subtelomeric genes and is linked to 
TREX (transcription export) factors; SRC1 produces 2 splice variant proteins with different functions; alternative 
splicing of SRC1 pre-mRNA is promoted by Hub1p; mutant has aneuploidy tolerance; SEC1 has a paralog, HEH2, that 
arose from the whole genome duplication 3
YML055W SPC2 Subunit of signal peptidase complex (Spc1p, Spc2p, Spc3p, Sec11p), which catalyzes cleavage 
of N-terminal signal sequences of proteins targeted to the secretory pathway; homologous to mammalian SPC25 3
YML082W  Putative protein predicted to have carbon-sulfur lyase activity; transcriptionally regulated by Upc2p 
via an upstream sterol response element; green fluorescent protein (GFP)-fusion protein localizes to the nucleus and the 
cytoplasm; not an essential gene; YML082W has a paralog, STR2, that arose from the whole genome duplication 3
YML096W  Putative protein of unknown function with similarity to asparagine synthetases; green fluorescent 
protein (GFP)-fusion protein localizes to the cytoplasm; YML096W is not an essential gene and partially overlaps the 
verified gene RAD10 3
YML107C PML39 Protein required for nuclear retention of unspliced pre-mRNAs along with Mlp1p and Pml1p; 
anchored to nuclear pore complex via Mlp1p and Mlp2p; found with the subset of nuclear pores farthest from the 
nucleolus; may interact with ribosomes 3
YML119W  Putative protein of unknown function; YML119W is not an essential gene; potential Cdc28p 
substrate 3
YMR071C TVP18 Integral membrane protein localized to late Golgi vesicles along with the v-SNARE Tlg2p; 
may interact with ribosomes, based on co-purification experiments 3
YMR102C  Protein of unknown function; transcription is activated by paralogous transcription factors Yrm1p 
and Yrr1p along with genes involved in multidrug resistance; mutant shows increased resistance to azoles; not an 
essential gene; YMR102C has a paralog, DGR2, that arose from the whole genome duplication 3
YMR133W REC114 Protein involved in early stages of meiotic recombination; possibly involved in the 
coordination of recombination and meiotic division; mutations lead to premature initiation of the first meiotic division 
3
YMR136W GAT2 Protein containing GATA family zinc finger motifs; similar to Gln3p and Dal80p; expression 
repressed by leucine 3
YMR144W  Putative protein of unknown function; localized to the nucleus; YMR144W is not an essential gene 
3
YMR153C-A  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; partially overlaps the verified gene NUP53 3
YMR160W  Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to the 
membrane of the vacuole; mutant has enhanced sensitivity to overexpression of mutant huntingtin; YMR160W is not an 
essential gene; relative distribution within the vacuolar membrane changes upon DNA replication stress 3
YMR169C ALD3 Cytoplasmic aldehyde dehydrogenase; involved in beta-alanine synthesis; uses NAD+ as the 
preferred coenzyme; very similar to Ald2p; expression is induced by stress and repressed by glucose 3
YMR170C ALD2 Cytoplasmic aldehyde dehydrogenase; involved in ethanol oxidation and beta-alanine 
biosynthesis; uses NAD+ as the preferred coenzyme; expression is stress induced and glucose repressed; very similar to 
Ald3p 3
YMR178W  Protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to both the 
cytoplasm and nucleus; YMR178W is not an essential gene; protein abundance increases in response to DNA 
replication stress 3
YMR183C SSO2 Plasma membrane t-SNARE; involved in fusion of secretory vesicles at the plasma membrane; 
syntaxin homolog that is functionally redundant with Sso1p; SSO2 has a paralog, SSO1, that arose from the whole 
genome duplication 3
YMR195W ICY1 Protein of unknown function; required for viability in rich media of cells lacking mitochondrial 
DNA; mutants have an invasive growth defect with elongated morphology; induced by amino acid starvation; ICY1 has 



a paralog, ICY2, that arose from the whole genome duplication 3
YMR199W CLN1 G1 cyclin involved in regulation of the cell cycle; activates Cdc28p kinase to promote the G1 
to S phase transition; late G1 specific expression depends on transcription factor complexes, MBF (Swi6p-Mbp1p) and 
SBF (Swi6p-Swi4p); CLN1 has a paralog, CLN2, that arose from the whole genome duplication 3
YMR244W  Putative protein of unknown function 3
YMR285C NGL2 Protein involved in 5.8S rRNA processing; Ccr4p-like RNase required for correct 3'-end 
formation of 5.8S rRNA at site E; similar to Ngl1p; NGL2 has a paralog, NGL3, that arose from the whole genome 
duplication 3
YMR316C-A  Protein of unknown function; mRNA identified as translated by ribosome profiling data; overlaps 
the verified gene DIA1/YMR316W 3
YMR317W  Putative protein of unknown function with some similarity to sialidase from Trypanosoma; 
YMR317W is not an essential gene 3
YMR318C ADH6 NADPH-dependent medium chain alcohol dehydrogenase; has broad substrate specificity; 
member of the cinnamyl family of alcohol dehydrogenases; may be involved in fusel alcohol synthesis or in aldehyde 
tolerance; protein abundance increases in response to DNA replication stress 3
YNL047C SLM2 Phosphoinositide PI4,5P(2) binding protein, forms a complex with Slm1p; acts downstream of 
Mss4p in a pathway regulating actin cytoskeleton organization in response to stress; phosphorylated by the TORC2 
complex; SLM2 has a paralog, SLM1, that arose from the whole genome duplication 3
YNL096C RPS7B Protein component of the small (40S) ribosomal subunit; interacts with Kti11p; deletion causes 
hypersensitivity to zymocin; homologous to mammalian ribosomal protein S7, no bacterial homolog; RPS7B has a 
paralog, RPS7A, that arose from the whole genome duplication; protein abundance increases in response to DNA 
replication stress 3
YNL104C LEU4 Alpha-isopropylmalate synthase (2-isopropylmalate synthase); the main isozyme responsible 
for the first step in the leucine biosynthesis pathway; LEU4 has a paralog, LEU9, that arose from the whole genome 
duplication 3
YNL105W RRT16 Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; partially overlaps verified gene INP52; identified in a screen for mutants 
with decreased levels of rDNA transcription 3
YNL106C INP52 Polyphosphatidylinositol phosphatase; dephosphorylates a number of phosphatidylinositol 
phosphates (PtdInsPs, PIPs) to PI; involved in endocytosis; hyperosmotic stress causes translocation to actin patches; 
synaptojanin-like protein with a Sac1 domain; INP52 has a paralog, INP53, that arose from the whole genome 
duplication 3
YNL128W TEP1 PTEN homolog with no demonstrated inositol lipid phosphatase activity; plays a role in normal 
sporulation; homolog of human tumor suppressor gene PTEN/MMAC1/TEP1 and fission yeast ptn1 3
YNL146W  Putative protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
the endoplasmic reticulum; YNL146W is not an essential gene 3
YNL242W ATG2 Peripheral membrane protein required for autophagic vesicle formation; also required for 
vesicle formation during pexophagy and the cytoplasm-to-vaucole targeting (Cvt) pathway; involved in Atg9p cycling 
between the phagophore assembly site and mitochondria; essential for cell cycle progression from G2/M to G1 under 
nitrogen starvation; forms cytoplasmic foci upon DNA replication stress 3
YNL273W TOF1 Subunit of a replication-pausing checkpoint complex; Tof1p-Mrc1p-Csm3p acts at the stalled 
replication fork to promote sister chromatid cohesion after DNA damage, facilitating gap repair of damaged DNA; 
interacts with the MCM helicase; relocalizes to the cytosol in response to hypoxia 3
YNL278W CAF120 Part of the CCR4-NOT transcriptional regulatory complex; involved in controlling mRNA 
initiation, elongation, and degradation; CAF120 has a paralog, SKG3, that arose from the whole genome duplication 
3
YNL289W PCL1 Cyclin, interacts with cyclin-dependent kinase Pho85p; member of the Pcl1,2-like subfamily, 
involved in the regulation of polarized growth and morphogenesis and progression through the cell cycle; is 
ubiquitinated by Dma1p; phosphorylation by Pho85p targets it for degradation; localizes to sites of polarized cell 
growth 3
YNL329C PEX6 AAA-peroxin that heterodimerizes with AAA-peroxin Pex1p and participates in the recycling 
of peroxisomal signal receptor Pex5p from the peroxisomal membrane to the cystosol 3
YNL334C SNO2 Protein of unknown function; nearly identical to Sno3p; expression is induced before the 
diauxic shift and also in the absence of thiamin 3



YNR074C AIF1 Mitochondrial cell death effector that translocates to the nucleus in response to apoptotic 
stimuli, homolog of mammalian Apoptosis-Inducing Factor, putative reductase 3
YOL015W IRC10 Putative protein of unknown function; null mutant displays increased levels of spontaneous 
Rad52p foci 3
YOL059W GPD2 NAD-dependent glycerol 3-phosphate dehydrogenase; expression is controlled by an oxygen-
independent signaling pathway required to regulate metabolism under anoxic conditions; located in cytosol and 
mitochondria; constitutively active but is inactivated via phosphorylation by energy-stress responsive kinase SNF1; 
GPD2 has a paralog, GPD1, that arose from the whole genome duplication 3
YOL070C NBA1 Protein of unknown function; localizes to the bud neck and cytoplasm; interacts with Nap1p; 
may interact with ribosomes, based on co-purification experiments; potential Cdc28p substrate 3
YOL084W PHM7 Protein of unknown function; expression is regulated by phosphate levels; green fluorescent 
protein (GFP)-fusion protein localizes to the cell periphery and vacuole; protein abundance increases in response to 
DNA replication stress 3
YOL129W VPS68 Vacuolar membrane protein of unknown function involved in vacuolar protein sorting; also 
detected in the mitochondria 3
YOL163W  Putative protein of unknown function; member of the Dal5p subfamily of the major facilitator 
family 3
YOR043W WHI2 Protein required, with binding partner Psr1p, for full activation of the general stress response, 
possibly through Msn2p dephosphorylation; regulates growth during the diauxic shift; negative regulator of G1 cyclin 
expression 3
YOR071C NRT1 High-affinity nicotinamide riboside transporter; also transports thiamine with low affinity; 
shares sequence similarity with Thi7p and Thi72p; proposed to be involved in 5-fluorocytosine sensitivity 3
YOR080W DIA2 Origin-binding F-box protein; forms SCF ubiquitin ligase complex with Skp1p and Cdc53p; 
required to target Cdc6p for ubiquitin-mediated destruction during G1 phase; required for deactivation of Rad53 
checkpoint kinase, completion of DNA replication during recovery from DNA damage; required for assembly of RSC 
complex, RSC-mediated transcription regulation, and nucleosome positioning; involved in invasive and pseudohyphal 
growth 3
YOR156C NFI1 SUMO E3 ligase; catalyzes the covalent attachment of SUMO (Smt3p) to proteins; primary E3 
ligase for Sir4p; sumoylates Yku70p/Yku80p and Sir4p in vivo to promote chromatin anchoring; promotes telomere 
anchoring to the nuclear envelope; involved in maintenance of proper telomere length; NFI1 has a paralog, SIZ1, that 
arose from the whole genome duplication 3
YOR263C  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; partially overlaps the verified ORF DES3/YOR264W 3
YOR303W CPA1 Small subunit of carbamoyl phosphate synthetase; carbamoyl phosphate synthetase catalyzes a 
step in the synthesis of citrulline, an arginine precursor; translationally regulated by an attenuator peptide encoded by 
YOR302W within the CPA1 mRNA 5'-leader 3
YOR317W FAA1 Long chain fatty acyl-CoA synthetase; activates imported fatty acids with a preference for 
C12:0-C16:0 chain lengths; functions in long chain fatty acid import; accounts for most acyl-CoA synthetase activity; 
localized to lipid particles; involved in sphingolipid-to-glycerolipid metabolism; forms ER foci upon DNA replication 
stress; FAA1 has a paralog, FAA4, that arose from the whole genome duplication 3
YOR338W  Putative protein of unknown function; YOR338W transcription is regulated by Azf1p and its 
transcript is a specific target of the G protein effector Scp160p; identified as being required for sporulation in a high-
throughput mutant screen; YOR338W has a paralog, FUN19, that arose from the whole genome duplication 3
YOR348C PUT4 Proline permease; required for high-affinity transport of proline; also transports the toxic 
proline analog azetidine-2-carboxylate (AzC); PUT4 transcription is repressed in ammonia-grown cells 3
YPL041C  Protein of unknown function involved in maintenance of proper telomere length 3
YPL057C SUR1 Mannosylinositol phosphorylceramide (MIPC) synthase catalytic subunit; forms a complex 
with regulatory subunit Csg2p; function in sphingolipid biosynthesis is overlapping with that of Csh1p; SUR1 has a 
paralog, CSH1, that arose from the whole genome duplication 3
YPL087W YDC1 Alkaline dihydroceramidase, involved in sphingolipid metabolism; preferentially hydrolyzes 
dihydroceramide to a free fatty acid and dihydrosphingosine; has a minor reverse activity; YDC1 has a paralog, YPC1, 
that arose from the whole genome duplication 3
YPL134C ODC1 Mitochondrial inner membrane transporter; exports 2-oxoadipate and 2-oxoglutarate from the 
mitochondrial matrix to the cytosol for lysine and glutamate biosynthesis and lysine catabolism; suppresses, in 



multicopy, an fmc1 null mutation; ODC1 has a paralog, ODC2, that arose from the whole genome duplication 3
YPL192C PRM3 Pheromone-regulated protein required for nuclear envelope fusion during karyogamy; localizes 
to the outer face of the nuclear membrane; interacts with Kar5p at the spindle pole body 3
YPL257W  Putative protein of unknown function; homozygous diploid deletion strain exhibits low budding 
index; physically interacts with Hsp82p; YPL257W is not an essential gene 3
YPL270W MDL2 Mitochondrial inner membrane half-type ATP-binding cassette (ABC) transporter, required for 
respiratory growth at high temperature; similar to human TAP1 and TAP2 implicated in bare lymphocyte syndrome and 
Wegener-like granulomatosis 3
YPR024W YME1 Catalytic subunit of the mitochondrial inner membrane i-AAA protease complex, which is 
responsible for degradation of unfolded or misfolded mitochondrial gene products; serves as a nonconventional 
translocation motor to pull PNPase into the intermembrane space; also has a role in intermembrane space protein 
folding; mutation causes an elevated rate of mitochondrial turnover 3
YPR054W SMK1 Middle sporulation-specific mitogen-activated protein kinase (MAPK) required for production 
of the outer spore wall layers; negatively regulates activity of the glucan synthase subunit Gsc2p 3
YPR151C SUE1 Mitochondrial protein required for degradation of unstable forms of cytochrome c 3
YPR152C URN1 Putative protein of unknown function containing WW and FF domains; overexpression causes 
accumulation of cells in G1 phase 3
YPR158W CUR1 Sorting factor, central regulator of spatial protein quality control; physically and functionally 
interacts with chaperones to promote sorting and deposition of misfolded proteins into cytosolic compartments; 
involved in destabilization of [URE3] prions; CUR1 has a paralog, BTN2, that arose from the whole genome 
duplication 3
YBR266C SLM6 Protein with a potential role in actin cytoskeleton organization; gene exhibits synthetic genetic 
interaction with MSS4 encoding phosphatidylinositol 4-phosphate kinase 4
YBR267W REI1 Cytoplasmic pre-60S factor; required for the correct recycling of shuttling factors Alb1, Arx1 
and Tif6 at the end of the ribosomal large subunit biogenesis; involved in bud growth in the mitotic signaling network 
4
YDL070W BDF2 Protein involved in transcription initiation; acts at TATA-containing promoters; associates with 
the basal transcription factor TFIID; contains two bromodomains; corresponds to the C-terminal region of mammalian 
TAF1; redundant with Bdf1p; protein abundance increases in response to DNA replication stress; BDF2 has a paralog, 
BDF1, that arose from the whole genome duplication 4
YDR463W STP1 Transcription factor; undergoes proteolytic processing by SPS (Ssy1p-Ptr3p-Ssy5p)-sensor 
component Ssy5p in response to extracellular amino acids; activates transcription of amino acid permease genes and 
may have a role in tRNA processing; STP1 has a paralog, STP2, that arose from the whole genome duplication 4
YFR017C IGD1 Cytoplasmic protein that inhibits Gdb1p glycogen debranching activity; required for normal 
intracellular accumulation of glycogen; phosphorylated in vivo; expression increases during wine fermentation; protein 
abundance increases in response to DNA replication stress; IGD1 has a paralog, YOL024W, that arose from the whole 
genome duplication 4
YGL109W  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; overlaps the uncharacterized gene YGL108C 4
YGL133W ITC1 Subunit of ATP-dependent Isw2p-Itc1p chromatin remodeling complex; required for repression 
of a-specific genes, repression of early meiotic genes during mitotic growth, and repression of INO1; similar to 
mammalian Acf1p, the regulatory subunit of the mammalian ATP-utilizing chromatin assembly and modifying factor 
(ACF) complex; ITC1 has a paralog, YPL216W, that arose from the whole genome duplication 4
YGL173C XRN1 Evolutionarily-conserved 5'-3' exonuclease; component of cytoplasmic processing (P) bodies 
involved in mRNA decay; plays a role in microtubule-mediated processes, filamentous growth, ribosomal RNA 
maturation, and telomere maintenance; activated by the scavenger decapping enzyme Dcs1p 4
YGL254W FZF1 Transcription factor involved in sulfite metabolism; sole identified regulatory target is SSU1; 
overexpression suppresses sulfite-sensitivity of many unrelated mutants due to hyperactivation of SSU1, contains five 
zinc fingers; protein abundance increases in response to DNA replication stress 4
YGR111W  Putative protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
both the cytoplasm and the nucleus 4
YIL042C PKP1 Mitochondrial protein kinase involved in negative regulation of pyruvate dehydrogenase complex 
activity by phosphorylating the ser-133 residue of the Pda1p subunit; acts in concert with kinase Pkp2p and 
phosphatases Ptc5p and Ptc6p 4



YJL007C  Dubious open reading frame; unlikely to encode a functional protein, based on available experimental 
and comparative sequence data 4
YJR055W HIT1 Protein of unknown function; required for growth at high temperature 4
YKR076W ECM4 Omega class glutathione transferase; not essential; similar to Ygr154cp; green fluorescent 
protein (GFP)-fusion protein localizes to the cytoplasm 4
YLR077W FMP25 Mitochondrial inner membrane protein required for an early step in assembly of respiratory 
complex III (cytochrome bc1 complex); mRNA is targeted to mitochondria 4
YMR114C  Protein of unknown function; may interact with ribosomes, based on co-purification experiments; 
green fluorescent protein (GFP)-fusion protein localizes to the nucleus and cytoplasm; YMR114C is not an essential 
gene 4
YNL338W  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; completely overlaps TEL14L-XC, which is a telomeric X element core 
sequence on the left arm of chromosome XIV 4
YNR071C  Putative aldose 1-epimerase 4
YOR360C PDE2 High-affinity cyclic AMP phosphodiesterase; component of the cAMP-dependent protein 
kinase signaling system, protects the cell from extracellular cAMP, contains readthrough motif surrounding termination 
codon 4
YBR111C YSA1 Nudix hydrolase family member with ADP-ribose pyrophosphatase activity; shown to 
metabolize O-acetyl-ADP-ribose to AMP and acetylated ribose 5'-phosphate 5
YDL155W CLB3 B-type cyclin involved in cell cycle progression; activates Cdc28p to promote the G2/M 
transition; may be involved in DNA replication and spindle assembly; accumulates during S phase and G2, then targeted 
for ubiquitin-mediated degradation; relative distribution to the nucleus increases upon DNA replication stress; CLB3 
has a paralog, CLB4, that arose from the whole genome duplication 5
YDR448W ADA2 Transcription coactivator; component of the ADA and SAGA transcriptional adaptor/HAT 
(histone acetyltransferase) complexes 5
YDR451C YHP1 Homeobox transcriptional repressor; binds Mcm1p and early cell cycle box (ECB) elements of 
cell cycle regulated genes, thereby restricting ECB-mediated transcription to the M/G1 interval; YHP1 has a paralog, 
YOX1, that arose from the whole genome duplication 5
YER055C HIS1 ATP phosphoribosyltransferase; a hexameric enzyme, catalyzes the first step in histidine 
biosynthesis; mutations cause histidine auxotrophy and sensitivity to Cu, Co, and Ni salts; transcription is regulated by 
general amino acid control 5
YGL072C  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data; partially overlaps the verified gene HSF1; null mutant displays increased 
resistance to antifungal agents gliotoxin, cycloheximide and H2O2 5
YGR284C ERV29 Protein localized to COPII-coated vesicles; involved in vesicle formation and incorporation of 
specific secretory cargo; protein abundance increases in response to DNA replication stress 5
YIL018W RPL2B Ribosomal 60S subunit protein L2B; homologous to mammalian ribosomal protein L2 and 
bacterial L2; RPL2B has a paralog, RPL2A, that arose from the whole genome duplication; expression is upregulated at 
low temperatures 5
YIL093C RSM25 Mitochondrial ribosomal protein of the small subunit 5
YIR009W MSL1 U2B component of U2 snRNP; involved in splicing, binds the U2 snRNA stem-loop IV in vitro 
but requires association of Lea1p for in vivo binding; does not contain the conserved C-terminal RNA binding domain 
found in other family members 5
YJL129C TRK1 Component of the Trk1p-Trk2p potassium transport system; 180 kDa high affinity potassium 
transporter; phosphorylated in vivo and interacts physically with the phosphatase Ppz1p, suggesting Trk1p acitivy is 
regulated by phosphorylation; TRK1 has a paralog, TRK2, that arose from the whole genome duplication 5
YJL179W PFD1 Subunit of heterohexameric prefoldin; prefoldin binds cytosolic chaperonin and transfers target 
proteins to it; involved in the biogenesis of actin and of alpha- and gamma-tubulin 5
YJR117W STE24 Highly conserved zinc metalloprotease that functions in two steps of a-factor maturation, C-
terminal CAAX proteolysis and the first step of N-terminal proteolytic processing; contains multiple transmembrane 
spans 5
YLR149C  Protein of unknown function; overexpression causes a cell cycle delay or arrest; null mutation 
results in a decrease in plasma membrane electron transport; YLR149C is not an essential gene; protein abundance 
increases in response to DNA replication stress 5



YML084W  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data 5
YMR103C  Dubious open reading frame; unlikely to encode a functional protein, based on available 
experimental and comparative sequence data 5
YMR255W GFD1 Coiled-coiled protein of unknown function; identified as a high-copy suppressor of a dbp5 
mutation; protein abundance increases in response to DNA replication stress 5
YMR273C ZDS1 Protein with a role in regulating Swe1p-dependent polarized growth; involved in maintaining 
Cdc55p in the cytoplasm where it promotes mitotic entry; involved in mitotic exit through Cdc14p regulation; interacts 
with silencing proteins at telomeres; has a role in Bcy1p localization; implicated in mRNA nuclear export; ZDS1 has a 
paralog, ZDS2, that arose from the whole genome duplication 5
YOL045W PSK2 PAS-domain containing serine/threonine protein kinase; regulates sugar flux and translation in 
response to an unknown metabolite by phosphorylating Ugp1p and Gsy2p (sugar flux) and Caf20p, Tif11p and Sro9p 
(translation); PSK2 has a paralog, PSK1, that arose from the whole genome duplication 5
YOL052C SPE2 S-adenosylmethionine decarboxylase; required for the biosynthesis of spermidine and 
spermine; cells lacking Spe2p require spermine or spermidine for growth in the presence of oxygen but not when grown 
anaerobically 5
YOR006C TSR3 Protein required for 20S pre-rRNA processing; involved in processing of the 20S pre-rRNA at 
site D to generate mature 18S rRNA; green fluorescent protein (GFP)-fusion protein localizes to both the cytoplasm and 
the nucleus; relative distribution to the nucleus increases upon DNA replication stress 5
YOR296W  Putative protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
the cytoplasm; expressed during copper starvation; YOR296W is not an essential gene 5
YOR298C-A MBF1 Transcriptional coactivator; bridges the DNA-binding region of Gcn4p and TATA-binding 
protein Spt15p; suppressor of frameshift mutations; protein abundance increases in response to DNA replication stress 
5
YPL103C FMP30 Mitochondrial inner membrane protein with a role in maintaining mitochondrial morphology 
and normal cardiolipin levels; proposed to be involved in N-acylethanolamine metabolism; related to mammalian N-
acylPE-specific phospholipase D 5
YPL178W CBC2 Small subunit of the heterodimeric cap binding complex with Sto1p; interacts with Npl3p, 
possibly to package mRNA for export from the nucleus; may have a role in telomere maintenance; contains an RNA-
binding motif 5
YPL200W CSM4 Protein required for accurate chromosome segregation during meiosis; involved in meiotic 
telomere clustering (bouquet formation) and telomere-led rapid prophase movements; CSM4 has a paralog, MPS2, that 
arose from the whole genome duplication 5
YPL239W YAR1 Ankyrin-repeat containing, nucleocytoplasmic shuttling chaperone; prevents aggregation of 
Rps3p in the cytoplasm, associates with free Rps3p in the cytoplasm and delivers it to the 90S in the nucleus; required 
for 40S ribosomal subunit export, biogenesis and adaptation to osmotic and oxidative stress; expression repressed by 
heat shock 5
YPL247C  Putative protein of unknown function; green fluorescent protein (GFP)-fusion protein localizes to 
the cytoplasm and nucleus; similar to the petunia WD repeat protein an11; overexpression causes a cell cycle delay or 
arrest 5
YPR101W SNT309 Member of the NineTeen Complex (NTC) that contains Prp19p and stabilizes U6 snRNA in 
catalytic forms of the spliceosome containing U2, U5, and U6 snRNAs; interacts physically and genetically with Prp19p 
5
YPR129W SCD6 Repressor of translation initiation; binds eIF4G through its RGG domain and inhibits 
recruitment of the preinitiation complex; also contains an Lsm domain; may have a role in RNA processing; 
overproduction suppresses null mutation in clathrin heavy chain gene CHC1; forms cytoplasmic foci upon DNA 
replication stress 5
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