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Table S1 Summary of mapping results from RNA-seq of K. marxianus

Uniquely
Clean base GC Mapping
Sample Clean reads > Q20 (%) > Q30 (%) Mapping
(bp) (%) rate (%)
reads
1 13,622,794 2.44E+09 97.68 92.79 44.57 12,490,287 91.69
C 17,697,296 1.89E+09 97.31 91.87 46.27 16,279,803 91.99

Note: I and C represent samples of yeast grown on medium with or without multiple fermentation inhibitors in YPD under

aerobic condition. Q20, Q30 refer to the proportion of base calls with Phred scores >20 or 30 in the total bases.



Table S2 Summary of differentially expressed genes involved in GO enrichments in

multiple inhibitors treated condition.

Ratio in Number Number
1D Description DEGs instudy  Background
background up down

GO:0006096 glycolytic process 16 26 0.62 2 14
monocarboxylic acid

G0:0032787 40 90 0.44 13 27
metabolic process

GO:0006090 pyruvate metabolic process 22 42 0.52 6 16

GO0:0006094 gluconeogenesis 17 31 0.55 3 14
generation of precursor

GO:0006091 27 71 0.38 11 16
metabolites and energy

GO:0055114 oxidation-reduction process 69 304 0.23 33 36

GO0:0016491 oxidoreductase activity 65 286 0.23 36 29

GO0:0043436 oxoacid metabolic process 77 394 0.20 26 51
organic acid metabolic

GO:0006082 77 395 0.19 26 51
process

GO0:0019319 hexose biosynthetic process 17 32 0.53 3 14
monosaccharide biosynthetic

GO:0046364 17 32 0.53 3 14
process
small molecule metabolic

GO0:0044281 115 689 0.17 42 73
process
carboxylic acid metabolic

GO0:0019752 77 393 0.20 26 51
process
single-organism cellular

GO0:0044763 184 1329 0.14 89 95
process
single-organism metabolic

G0:0044710 171 1138 0.15 80 91
process

GO:0006099 tricarboxylic acid cycle 16 29 0.55 16 0

GO:0044699 single-organism process 220 1602 0.14 113 107
single-organism biosynthetic

GO:0044711 64 344 0.19 12 52
process

GO:0006006 glucose metabolic process 18 43 0.42 3 15

G0:0003824 catalytic activity 212 1754 0.12 112 100
organonitrogen compound

GO:1901564 98 641 0.15 34 64
metabolic process
carbohydrate biosynthetic

GO:0016051 18 47 0.38 3 15
process
single-organism

GO0:0044724 carbohydrate catabolic 17 43 0.40 2 15
process
oxidoreductase activity,

GO0:0016614 acting on CH-OH group of 18 51 0.35 9 9
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Note: Ratio in background represents the ratio of DEGs in the specific GO categaries (background genes). Number

up or down represent the number of DEG up- or down-regulated in response to the multiple inhibitors stress.



Table S3 Summary of differentially expressed genes involved in KEGG pathways in
multiple inhibitors treated condition.

Background  DEGs/backgroud

1D Term DEGs

genes genes
ko01220  Degradation of aromatic compounds 4 6 0.667
ko00830  Retinol metabolism 3 5 0.600
ko00983  Drug metabolism - other enzymes 4 7 0.571
ko00010  Glycolysis / Gluconeogenesis 25 44 0.568
ko00680  Methane metabolism 11 20 0.550
ko00710  Carbon fixation in photosynthetic organisms 9 17 0.529
ko00020  Citrate cycle (TCA cycle) 14 28 0.500
ko00630  Glyoxylate and dicarboxylate metabolism 10 20 0.500
ko00130  Ubiquinone and other terpenoid-quinone biosynthesis 5 10 0.500
ko00625  Chloroalkane and chloroalkene degradation 4 8 0.500
ko00626  Naphthalene degradation 3 6 0.500
ko00300  Lysine biosynthesis 6 13 0.462
ko01200  Carbon metabolism 42 92 0.457
ko01210  2-Oxocarboxylic acid metabolism 15 35 0.429
ko00730  Thiamine metabolism 3 7 0.429
ko04626  Plant-pathogen interaction 2 5 0.400
ko04612  Antigen processing and presentation 2 5 0.400
ko04621  NOD-like receptor signaling pathway 2 5 0.400
ko00950  Isoquinoline alkaloid biosynthesis 2 5 0.400
ko00521  Streptomycin biosynthesis 2 5 0.400
ko00030  Pentose phosphate pathway 9 23 0.391
ko00500  Starch and sucrose metabolism 12 31 0.387
ko00052  Galactose metabolism 5 13 0.385
ko00380  Tryptophan metabolism 6 16 0.375
ko00750  Vitamin B6 metabolism 3 8 0.375
ko00280  Valine, leucine and isoleucine degradation 4 11 0.364
ko00650  Butanoate metabolism 4 11 0.364
ko05230  Central carbon metabolism in cancer 5 14 0.357
ko00051  Fructose and mannose metabolism 6 17 0.353
ko00910  Nitrogen metabolism 2 6 0.333
ko00260  Glycine, serine and threonine metabolism 10 32 0.313
ko00670  One carbon pool by folate 5 16 0.313
ko00290  Valine, leucine and isoleucine biosynthesis 4 13 0.308
ko00980  Metabolism of xenobiotics by cytochrome P450 3 10 0.300
ko00982  Drug metabolism - cytochrome P450 3 10 0.300
ko01230  Biosynthesis of amino acids 33 112 0.295
ko00071  Fatty acid degradation 5 17 0.294
ko00350  Tyrosine metabolism 5 17 0.294

ko00780  Biotin metabolism 2 7 0.286



k000620
ko04152
ko04066
ko00040
ko04260
ko04068
ko00770
ko00627
ko00190
ko00900
ko00740
ko00360
ko00960
ko03320
ko00250
k002020
ko00410
ko00100
ko04727
ko00903
ko00860
ko00310
ko00720
ko04915
ko04146
ko04910
ko00561
ko00270
ko04622
ko00520
k000230
ko03010
ko00480
ko00061
k004920
ko00460
ko00330
ko03430
ko00640
ko00600
ko04122
ko04918
ko04140
ko04142

Pyruvate metabolism

AMPK signaling pathway

HIF-1 signaling pathway

Pentose and glucuronate interconversions
Cardiac muscle contraction

FoxO signaling pathway

Pantothenate and CoA biosynthesis
Aminobenzoate degradation

Oxidative phosphorylation

Terpenoid backbone biosynthesis
Riboflavin metabolism

Phenylalanine metabolism

Tropane, piperidine and pyridine alkaloid biosynthesis
PPAR signaling pathway

Alanine, aspartate and glutamate metabolism
Two-component system

beta-Alanine metabolism

Steroid biosynthesis

GABAergic synapse

Limonene and pinene degradation
Porphyrin and chlorophyll metabolism
Lysine degradation

Carbon fixation pathways in prokaryotes
Estrogen signaling pathway

Peroxisome

Insulin signaling pathway

Glycerolipid metabolism

Cysteine and methionine metabolism
RIG-I-like receptor signaling pathway
Amino sugar and nucleotide sugar metabolism
Purine metabolism

Ribosome

Glutathione metabolism

Fatty acid biosynthesis

Adipocytokine signaling pathway
Cyanoamino acid metabolism

Arginine and proline metabolism
Mismatch repair

Propanoate metabolism

Sphingolipid metabolism

Sulfur relay system

Thyroid hormone synthesis

Regulation of autophagy

Lysosome
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39
25
18
11
20
16
16
12
58
17
13
13

24
15
15
15
10

16
16
11
11
39
23
23
36

25
87
76
21

36
22
16
16

17
17

0.282
0.280
0.278
0.273
0.250
0.250
0.250
0.250
0.241
0.235
0.231
0.231
0.222
0.222
0.208
0.200
0.200
0.200
0.200
0.200
0.188
0.188
0.182
0.182
0.179
0.174
0.174
0.167
0.167
0.160
0.149
0.145
0.143
0.143
0.143
0.143
0.139
0.136
0.125
0.125
0.125
0.125
0.118
0.118



ko04071  Sphingolipid signaling pathway 2 17 0.118

ko00790  Folate biosynthesis 1 9 0.111
ko03450  Non-homologous end-joining 1 9 0.111
ko00450  Selenocompound metabolism 1 9 0.111
ko04151  PI3K-Akt signaling pathway 2 20 0.100
ko01212  Fatty acid metabolism 2 21 0.095
ko04020  Calcium signaling pathway 1 11 0.091
ko01040  Biosynthesis of unsaturated fatty acids 1 12 0.083
ko00514  Other types of O-glycan biosynthesis 1 12 0.083
ko04022  ¢cGMP-PKG signaling pathway 1 12 0.083
ko04966  Collecting duct acid secretion 1 12 0.083
ko00340  Histidine metabolism 1 12 0.083
ko03018  RNA degradation 4 49 0.082
ko04141  Protein processing in endoplasmic reticulum 6 76 0.079
ko00920  Sulfur metabolism 1 13 0.077
ko04666  Fc gamma R-mediated phagocytosis 1 13 0.077
ko00562  Inositol phosphate metabolism 1 13 0.077
ko04144  Endocytosis 3 40 0.075
ko04113  Meiosis - yeast 7 99 0.071
ko03040  Spliceosome 4 63 0.063
ko00760  Nicotinate and nicotinamide metabolism 1 16 0.063
ko03022  Basal transcription factors 2 32 0.063
ko00564  Glycerophospholipid metabolism 2 33 0.061
ko03440  Homologous recombination 1 18 0.056
ko03460  Fanconi anemia pathway 1 18 0.056
ko04810  Regulation of actin cytoskeleton 1 18 0.056
ko03060  Protein export 1 18 0.056
ko04010  MAPK signaling pathway 1 18 0.056
ko00400  Phenylalanine, tyrosine and tryptophan biosynthesis 1 19 0.053
ko04921  Oxytocin signaling pathway 1 19 0.053
ko04914  Progesterone-mediated oocyte maturation 1 19 0.053
ko04721  Synaptic vesicle cycle 1 22 0.045
ko00240  Pyrimidine metabolism 3 68 0.044
ko00513  Various types of N-glycan biosynthesis 1 32 0.031
ko04145  Phagosome 1 32 0.031
ko03420  Nucleotide excision repair 1 36 0.028
ko04111  Cell cycle - yeast 3 110 0.027
ko04011  MAPK signaling pathway - yeast 1 37 0.027
ko00970  Aminoacyl-tRNA biosynthesis 1 38 0.026
ko03013  RNA transport 1 79 0.013

Note: The ratio of DEGs/background genes indicates the effects of the DEGs in the specific KEGG pathway
(background genes).



Table S4 Primers used in this study.

ID Gene NR_Description Primer  Sequence (5'>3")
uncharacterized abhydrolase domain-containing
KMAR 10772 Forward CCCTTGTGAAATCTTGCGTTAAGTTG
protein YGRO15C
Reverse  AATGTAGCATACCGTCGTCATAGTTG
KMAR_80057 RPBI DNA-directed RNA polymerase II subunit RPB1 Forward CCGTGGTAACACTCCATTCTTCAAG
Reverse GAGCAGAGGTAGCGTTGTAAGTTG
KMAR 50053 [IRCS8 uncharacterized protein IRC8 Forward GCAACAGAAACACTCACCACAAAG
Reverse TCCCTTCCCGCACCGAAAC
KMAR 10795 NQO2  ribosyldihydronicotinamide dehydrogenase Forward GCACCCAGAATTAAGTGATCCAGAAG
Reverse ~ACATTCAAACCCGAGTAACCGAAAG
KMAR 80139 carbonic anhydrase Forward TGAAGGTGAACAAAGTCGTCATCTG
Reverse TCGTCGAGGTCCTGGAGGTAG
KMAR 50521 SDH4 succinate dehydrogenase Forward CCACTCTCGCTTCCGTCCTATTG
Reverse CCCATGATACCACCTTCCTTTGTTTC
KMAR_10054 HBNI  putative nitroreductase HBN1 Forward GGCTTCTGTTACCGATGCTGTTG
Reverse TGGATTGGTCTGCGAAGGATGG
KMAR_20313  MCH5  riboflavin transporter MCHS Forward ACACTCTTAACCTTCGTCAT
Reverse  GGCACCAGATATAGGAACT
KMAR 70277 CTRI copper transport protein CTR1 Forward CCGTCTCTTAATCACATTCG
Reverse CCATCGTCATCTTCATAGGA
KMAR 40093 ARN2 siderophore iron transporter ARN2 Forward TTCAGAAGCGGTAAGGATT
Reverse CGAGGTGATGGATTGGAT
KMAR 10790  SITI major facilitator superfamily Forward CTATCTGGACCTCTGAACTT
Reverse  AATAGAACTGACACCAACAC
KMAR 30337 PDRI2 ATP-dependent permease PDR12 Forward CTGCCTACTTCGTGTCTTA
Reverse CACAGAACAACAACATACCA
KMAR 80266 ITR2 myo-inositol transporter 2 Forward CTTCTGCTACTTGTGTTATCC
Reverse  TCTCTTCTTGGCTAGTTGTT
KMAR 20248 JEN2 putative sialic acid transporter Forward GTGCTTCCTCTACGATTGA
Reverse CAGGTCCTAGAATGGTAATGA
KMAR 60075 JENI carboxylic acid transporter protein homolog Forward AAGAAGGATTACGCTAAGGT
Reverse  GAGATGGATAGACTGGAGAC
KMAR 50130 FNXI multidrug resistance protein fnx1 Forward CGGTCTAATGGCAATAGGA
Reverse AGCGAGAAGAGTAACAGTAA
KMAR_70043  ACTI Actin Forward TTGGCTGGTAGAGACATCACTGAC

Reverse ~AGCAGATGATTGAGAAGCGGTTTG
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- BP:Biological Process
CC: Cellular Component
MF : Molecular Function
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Figure S1 Differentially expressed genes in GO enrichments in multiple
inhibitors treated condition.



KEGG Pathway Class
EIP: Environmental Information Pracessing
GIP: Genetic Information Processing

CP : Cellular Processes

0OS : Organismal Systems
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Figure S2 Differentially expressed genes in KEGG pathways in multiple
inhibitors treated condition.
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