Paper 1: Supplementary Tables

Table S1: Gene products, functions and reported strain improvements attributed to overexpression or deletion as per FPS1.
	Gene
	Product
	Function
	Deletion

	FPS1
	Aquaglyceroporin, plasma membrane channel
	Involved in efflux of glycerol and xylitol, and in uptake of acetic acid, arsenite, and antimonite; 
Key factor in maintaining redox balance by mediating passive diffusion of glycerol.
Aquaporin activity is required for cell survival under more harsh conditions (osmotic stress) (1)
	Deletion improves xylose fermentation

	Genes D1
	Product
	Function (uniport.org)
	Overexpression
	





Integration

	ARI1
	NADPH-dependent aldehyde reductase
	Reduction capabilities toward at least 14 aldehydes including common lignocellulose-derived inhibitors such as furfural, HMF, vanillin, and cinnamaldehyde (2).
	Improved detoxification of 2-furaldehyde and 5-hydroxymethyl-2-furaldehyde while improving cell viability.
Enhanced ethanol tolerance (3)
	

	TAL1
	Transaldolase, enzyme in the non-oxidative pentose phosphate pathway
	Balance of metabolites in the pentose-phosphate pathway. Overexpression of TAL1 increases the flux from the pentose phosphate pathway into the glycolytic pathway
	Involved in ethanol production from xylose in the
presence of acetate and formate, furfural (4,5)
	

	PAD1
	Flavin phenyltransferase
	It has been shown that this enzyme synthesizes the essential cofactor for the associated ferulic acid decarboxylase FDC1, for decarboxilation of cinnamic acids. 
	Increased tolerance towards cinnamic acid, up to 0.6 mM
	

	Genes D2
	Product
	Function
	Overexpression
	1ST
	2ND
	3RD

	ADH6
	NADP-dependent alcohol dehydrogenase 6
	NADP-dependent alcohol dehydrogenase with a broad substrate specificity: HMF-reducing enzymes
	- Improved growth and fermentation rate in HMF
containing media and in non-detoxified lignocellulosic
hydrolysate
-Xylose consumption rate increased and glycerol yield
decreased
(6,7)
	AA
TA
PA
	
ATF
	
AP

	FDH1
	Formate dehydrogenase 1
	Detoxification of exogenous formate in non-methylotrophic organisms by oxidation of formate to carbon dioxide
	-Improved fermentation performance in presence of high concentration of formic acid.
	AF
TF
PF
	TFA
	TP

	ICT1
	[bookmark: _Hlk516867307]1-acylglycerol-3-phosphate O-acyltransferase ICT1
	Involved in membrane remodeling leading to increased organic solvent tolerance. Involved in resistance to azoles and copper.
Related to the adaptation to 5-hydroxymethylfurfural
during
the lag phase (8)
	[bookmark: _Hlk516867366]Increase in phosphatidic acid and other phospholipids synthesis (mbn repair) on organic solvent exposure (9),
	AI
TI
PI
	-
	-
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Table S2: Fermentation parameters and % inhibitor conversion of partial FPS1 deletion transformants.
	Strain 
	Glucose cons %
	Xylose cons %
	Ethanol t=168
	%  Inhibitor conversion vs CelluXTM1

	
	
	
	g L-1
	Y P/S
	Furans
	Weak acids
	Phenolics

	CelluXTM1
	100%
	49.8
	15.2 ± 0.29
	0.39
	n.d.
	0
	n.d.

	C1
	100%
	45.2
	15.0 ± 0.33
	0.41
	n.d.
	n.d
	n.d.

	C2
	100%
	54.6
	15.7 ± 0.29
	0.40
	n.d.
	n.d.
	n.d.

	C3
	100%
	50.9
	15.4 ± 0.48
	0.39
	n.d.
	n.d.
	n.d.

	C4
	100%
	47.7
	15.0 ± 0.20
	0.41
	n.d.
	n.d.
	n.d.

	C5
	100%
	53.6
	15.5 ± 0.17
	0.39
	n.d.
	19.8*
	n.d.

	C6
	100%
	50.8
	15.2 ± 0.25
	0.39
	n.d.
	3.96*
	n.d.

	C7
	100%
	48.1
	15.2 ± 0.12
	0.36
	n.d.
	13.1*
	n.d.

	C8
	100%
	42.5
	14.1 ± 0.58
	0.39
	n.d.
	13.4*
	n.d.


* Formic acid only


Table S3: Statistical analysis of partial FPS1 transformants
	Anova: Single Factor

	SUMMARY
	
	
	
	
	

	Groups
	Count
	Sum
	Average
	Variance
	
	

	CelluXTM1
	3
	1.177635
	0.392545
	2.21E-05
	
	

	C1
	3
	1.167779
	0.38926
	0.000145
	
	

	C2
	3
	1.221859
	0.407286
	6.61E-05
	
	

	C3
	3
	1.205894
	0.401965
	0.000217
	
	

	C4
	3
	1.164431
	0.388144
	7.88E-07
	
	

	C5
	3
	1.231807
	0.410602
	0.000148
	
	

	C6
	3
	1.167497
	0.389166
	4.77E-05
	
	

	C7
	3
	1.159901
	0.386634
	3.46E-05
	
	

	C8
	3
	1.088351
	0.362784
	0.000162
	
	

	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	0.004776
	8
	0.000597
	6.37396
	0.000554
	2.510158

	Within Groups
	0.001686
	18
	9.37E-05
	
	
	

	
	
	
	
	
	
	

	Total
	0.006462
	26
	 
	 
	 
	 

	
	
	
	
	
	
	

	t-Test: Paired Two Sample for Means

	
	CelluXTM1
	C5

	Mean
	0.392545
	0.410602

	Variance
	2.21E-05
	0.000148

	Observations
	3
	3

	Pearson Correlation
	0.74231
	

	Hypothesized Mean Difference
	0
	

	df
	2
	

	t Stat
	-3.39238
	

	P(T<=t) one-tail
	0.038496
	

	t Critical one-tail
	2.919986
	

	P(T<=t) two-tail
	0.076993
	

	t Critical two-tail
	4.302653
	





Table S4: The in vitro detoxification of transformants as mg L-1 h-1 in various enzyme assays. 
	[bookmark: _GoBack]Strain
	Furfural assay*
	Formic acid assay
	Cinnamic acid assay

	CelluXTM1
	1.33
	n.d.
	n.d.

	AA6
	0.67
	-
	-

	TF2
	2
	n.d.
	-

	PI3
	-
	-
	3.93

	TFA7
	1.33
	n.d.
	-

	AP1
	2.0
	110 mg L-1
	n.d.

	TP1
	0.67
	117 mg L-1
	1.63


* No difference relative to control (p<0.05)
n.d. – no difference detected
