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SUPPLEMENTARY INFORMATION
The “Supplementary Text” section includes an overview of lignocellulosic plant biomass composition and a detailed description of the inhibitors found in lignocellulosic hydrolysates. 
The “Supplementary Figures” section includes:
· Growth curves and robustness across conditions in oxygen-limited flask cultivations (Supplementary Figure S1).
· Maximum specific growth rate and lag phase values for screenings in BioLector I, categorised by medium and strain (Supplementary Figure S2).
· Growth curves and robustness across conditions for screenings in BioLector I (Supplementary Figure S3).
· Line plots for intracellular parameters in BioLector screening (Supplementary Figure S4).
· An overview of biosensor outputs categorised by growth phase and medium (Supplementary Figure S5).
· Robustness over time of intracellular parameters categorised by growth phase and medium (Supplementary Figure S6). 
· Line plots for GlyOx (Supplementary Figure S7) and RibUPR (Supplementary Figure S8) fluorescence outputs in aerobic flask screening.
· Scatter plots for GlyOx (Supplementary Figure S9) and RibUPR (Supplementary Figure S10) fluorescence outputs. 
· Robustness across populations of intracellular parameters categorised by medium (Supplementary Figure S11). 
· 

SUPPLEMENTARY TEXT
Overview of lignocellulosic plant biomass composition
Lignocellulosic plant biomass is composed of 40%–50% cellulose, 25%–30% hemicellulose, and 15%–20% lignin, along with other extractives (1). 
Cellulose is a glucose polymer abundant in plant cell walls, where it provides structure and mechanical strength (2). 
Hemicellulose acts as a physical barrier for cellulose fibres, protecting and cross-linking them (3). Several hemicellulose types exist. Xyloglucan is the main hemicellulose in the primary cell wall of land plants (3,4). The hemicellulose type in the secondary cell wall varies highly with respect to plant species. Galactoglucomannan is the main hemicellulose component in the secondary cell wall of softwood trees, such as spruce or pine (5). Galactoglucomannan encompasses randomly distributed glucose and mannose residues polymerised in a backbone structure, with acetyl and galactosyl sidechains at position C2 and C3, and 1 acetyl group per 3–4 hexose units (6). Xylans are the main hemicellulose components in the secondary cell walls of hardwood trees (e.g., birch) and grasses (e.g. wheat, corn, sugarcane, and oat), and are composed mainly of pentose units (3). The substitutions on the xylan chain vary based on the type of plant, with glucuronoxylan found mostly in hardwood, arabinoxylan in non-woody materials (e.g., cereal grain and grasses), and glucuronoarabinoxylan in some agricultural crops and softwood (5%–10%) (3). In the xylan chain, there are generally 7 acetyl groups per 10 xylose units and 1 uronic acid residue for every 10 xylose residues (7). Moreover, in arabinoxylan and glucuronoarabinoxylan, the arabinose substitutions in the xylan backbone might be esterified with ferulic acid (8). Ferulic acids present in different chains are prone to cross-linking to form ferulic acid dimers. This renders the hemicellulose network stronger and less accessible to enzymes (8). 
Lignin is a complex amorphous polymer formed by three phenyl-propane alcohols (p-coumarilic, coniferilic, and synapilic) as the main building blocks (9). Its main function is to provide hydrophobicity and structural rigidity, it is highly recalcitrant to enzymatic attack and, once degraded by pre-treatment, has a strong inhibitory effect on both enzymes and microbes (10). 

Formation of inhibitors in lignocellulosic hydrolysates and their effect on yeast metabolism
The complex structure of lignocellulosic plant biomass hinders its degradation by microorganisms. Therefore, lignocellulosic plant biomass needs to be pre-treated to loosen its crystalline structure and improve access by hydrolysing enzymes and fermenting microorganisms (11). However, pre-treatment leads to the release of inhibitory compounds derived either from the plant biomass itself or its degradation products (12). 
Structural polymers from cellulose and hemicellulose are degraded into aldehydes, such as furfural from pentoses and hydroxymethylfurfural from hexoses (12). These compounds are responsible for reduced biological activities, DNA damage, oxidative stress, and redox/energy imbalance. As ATP is used by ATP-binding-cassette transporters to pump the aldehydes out, NAD(P)H+H+ is used by enzymes to convert aldehydes into their respective alcohols, which exerts a lower inhibitory effect (13,14). 
Weak acids in lignocellulosic hydrolysates originate either from further degradation of furfural and hydroxymethylfurfural (e.g., formic or levulinic acids) or are released from the hemicellulose fraction (e.g. acetic acid) (15). When the pH of the substrate is above the pKa of the weak acid (generally below 5), weak acids present in the medium in their protonated form can enter the cell via simple diffusion (16). Once inside at neutral pH, weak acids release a proton and remain trapped, lowering the intracellular pH (16). Therefore, yeast cells must use ATP to activate the H+-ATPase and other ATP-dependant transporters to pump the protons and acids out, causing ATP depletion and metabolic stress, which interferes with the glycolytic pathway (17,18).
Phenolic compounds are released from the lignin fraction as a mixture of aldehydes, ketones, acids, and alcohols, with varying degrees of growth inhibition (19). Overall, these compounds, especially aromatic ones, are very toxic at low concentrations. For example, ferulic acid is toxic at 0.2 g/L (20,21). Akin to aldehydes, phenolic compounds trigger oxidative stress and redox imbalance, as well as increased ergosterol production, mitochondrial activity, and membrane transports (21,22).
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Supplementary Figure S1. Growth curves and robustness across conditions in oxygen-limited flask cultivations. Overview of selected S. cerevisiae strains in flask screening under oxygen-limited conditions using different lignocellulosic hydrolysates. (a) Growth curves. (b) Correlation between performance and robustness across conditions, R(c), for five functions (lag phase, specific growth rate, ethanol/glycerol/cell mass yields) based on non-woody (WSH50, SBH50, CSH50, and OHH50) or woody (SLRH50, HGSH50, and BiH50) biomass.
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Supplementary Figure S2. Maximum specific growth rates and lag phases. Maximum specific growth rates (a) and lag phases (b) of parental and biosensor strains in all tested media. Statistical differences between the biosensor and parental strains are represented above the bar plots; those between the control (Delft) and all other conditions are shown below the bar plots. As no differences in functions were observed between the parental and biosensor strains, all strains (three replicates each) have been used for a more reliable statistical analysis. *p ≤ 0.05; **p ≤ 0.01, ***p ≤ 0.001, and ****p ≤ 0.0001.
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Description automatically generated]Supplementary Figure S3. Growth curves and robustness across conditions in BioLector screening. Overview of selected S. cerevisiae strains in flask screening under oxygen-limited conditions using lignocellulosic hydrolysates. (a) Growth curves. (b) Correlation between performance and robustness across conditions for two functions (lag phase and specific growth rate) dividing non-woody (WSH60, SBH60, CSH60, and OHH60) or woody (SLRH60, HGSH60, and BiH60) lignocellulosic hydrolysates.
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Supplementary Figure S4. Line plots for intracellular parameters examined via BioLector I screening. Overview of all line plots for the biosensors used in BioLector screening. Cell mass is represented as the natural logarithm of scattered light, while intracellular parameters are denoted as fluorescence ratios (a.u.).
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Description automatically generated with medium confidence]Supplementary Figure S5. Overview of biosensor outputs categorised by growth phase and medium. Overview of biosensor output for eight intracellular parameters computed either for the lag phase (left) or exponential phase (right) taking into consideration all tested media (“ALL”), only woody hydrolysates or only non-woody hydrolysates. Red dots identify the mean fluorescent output across all media in that group. Note that for glycolytic flux, the higher the biosensor output the lower the flux.
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Description automatically generated with medium confidence]Supplementary Figure S6. Robustness over time of intracellular parameters categorised by growth phase and medium. Robustness over time (i.e., the stability of a function over time) for eight intracellular parameters computed either for the lag phase (left) or exponential phase (right). Robustness was computed taking into consideration all tested media (“ALL”), only woody hydrolysates or only non-woody hydrolysates. Red dots identify the mean R(t) across all media in that group.

[image: A screenshot of a graph

Description automatically generated]
Supplementary Figure S7. Line plots for GlyOx fluorescence outputs. Output from the GlyOx biosensor for glycolytic flux (a) and oxidative stress response (b). Violin plots represent the distribution of the intracellular parameter within the cell population at each time point. Red dots represent the mean across all cells. At least 25 cells were analysed for each time point.
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Supplementary Figure S8. Line plots for RibUPR fluorescence outputs. Output from the RibUPR biosensor for ribosome abundance (a) and unfolded protein response (b). Violin plots represent the distribution of the intracellular parameter within the cell population at each time point. Red dots represent the mean across all cells. At least 25 cells were analysed for each time point.
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Description automatically generated]Supplementary Figure S9. Scatter plots for GlyOx fluorescence outputs. Scatter plots summarising the correlation between glycolytic flux and oxidative stress response for each cell at each timepoint (0, 4, 8, 12, 16, 20, and 24 h) for CEN.PK113-7D (a), EthanolRed (b), and PE2 (c). Each dot represents a cell. At least 25 cells were analysed for each time point. 
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Description automatically generated]Supplementary Figure S10. Scatter plots for RibUPR fluorescence outputs. Scatter plots summarising the correlation between ribosome abundance and unfolded protein response for each cell at each timepoint (0, 4, 8, 12, 16, 20, and 24 h) for CEN.PK113-7D (a), EthanolRed (b), and PE2 (c). Each dot represents a cell. At least 25 cells were analysed for each time point.
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Supplementary Figure S11. Robustness across populations for intracellular parameters categorised by medium. Robustness across populations (i.e., how homogeneous a function is within a cell population) for four intracellular parameters (top to bottom): glycolytic flux, ribosome abundance, oxidative stress response, and unfolded protein response. Red dots identify the mean R(p) across all time points for each strain in each medium.


SUPPLEMENTARY LIST OF ABBREVIATIONS
WSH: Wheat straw hydrolysate
CSH: Corn stover hydrolysate
OHH: Oat hulls hydrolysate
SBH: Sugarcane bagasse hydrolysate
SLRH: Softwood logging residues hydrolysate
HGSH: High gravity spruce hydrolysate
BiH: Birch hydrolysate
R(c): Robustness across conditions
R(s): Robustness across systems
R(t): Robustness over time
R(p): Robustness across populations
OxSR: Oxidative stress response 
UPR: Unfolded protein response
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