











Supplemental Figure A1.13: MA Plot Summary.

Each panel shows the up- or down-regulation of all genes in an indicated strain and medium
composition compared to a different strain and medium composition. Expression difference of
each gene is plotted as log2 fold change (y axis) and mean expression (x axis) of the gene. The
gray dots represent insignificant fold changes in expression, and the red dots represent significant
fold changes in expression where significance threshold is defined as the adjusted p value < 0.1
(false discovery rate (Benjamini-Hochberg procedure) calculated using DESeq2 (Love et al.,

2014). Glc, 1 g/L glucose; LowP, 0.75 g/L phenol; and HighP, 1.5 g/L phenol.
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Supplemental Figure Al.14: Expression profile of Rsr and YRNA homologs in different

growth conditions.

Top, Rsr homolog expression profile. Raw counts were normalized using the plotCounts function
in DESeq2 (Love et al, 2014) and plotted using Beeswarm package (https://cran.r-

project.org/web/packages/beeswarm/index.html). Bottom, RNA reads mapped to the noncoding
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region upstream of LPD06269 (predicted YRNA). Glc, 1 g/L glucose; LowP, 0.75 g/L phenol; and

HighP, 1.5 g/L phenol.
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Supplemental Figure A1.15: Calibration curve obtained by using known concentrations of

phenol in minimal medium and measuring absorbance at 280 nm.
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Supplemental Table Al.1: Comparison of WT, evol33, and evol40 maximum biomass

accumulation.

Initial ODgoo was 0.01, and cells were grown in high nitrogen conditions (1 g/L ammonium
sulfate). Biomass accumulation values reported are the highest attained ODgoo value after 45 hours
of growth. Significance was determined by a one mean, two-tailed Student’s t-test (p <0.05). Error
represents one standard deviation of six biological replicates grown in 96 well plates. Improvement
was calculated as (evolX-WT) / WT x 100%, where X = 33 or 40. See Materials and Methods for

more details.

Phenol WT evol33 evol40 Significantly evol33 evol40
higher than improvement improvement
@L)  ©ODw)  (ODw)  (ODaw) WT? (%) (%)
0.75 033+£0.03 045+0.03 0.44+0.04 Yes, both 36.1 32.5
1 0.40+0.06 0.48+0.05 0.48+0.04 Yes, both 21.5 22.0
1.25  039+£0.07 0.52+0.05 0.53+0.05 Yes, both 322 334
1.5 0.27+0.04 0.52+£0.06 0.55=+0.06 Yes, both 923 102.4
.75  0.18£0.05 0.35+0.04 0.44+0.03 Yes, both 923 145.9
2 0.07+0.04 0.27+0.04 0.32+0.03 Yes, both 297.6 372.5
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Supplemental Table A1.2: Comparison of WT, evol33, and evol40 lag phase.

Initial ODgoo was 0.01, and cells were grown in high nitrogen conditions (1 g/L ammonium
sulfate). Lag phase was calculated as the time for more than two doublings to occur (ODgoo > 0.04).
Significance was determined by a one mean, two-tailed Student’s t-test (p < 0.05). Error represents
one standard deviation of six biological replicates grown in 96 well plates. Improvement was

calculated as (WT-evolX) / WT x 100%, where X = 33 or 40. See Materials and Methods for more

details.
Phenol WT evol33 evol40 Significantly evol33 evol40

(L) 5 5 5 low‘i:' r;‘l:an improovement improovement

? (%) (%)

0.75 4.7+£2.4 33+1.3 3.8+0.1 No 28.4 18.2

1 7.9+5.7 6.6 +5.1 3.8+0.1 No 17.3 51.9

1.25 10.7£5.7 7.2+64 6.6 +5.1 No 32.6 38.6

1.5 17.3+2.7 93+59 11.5+5.0  Evol33 only 46.4 33.6

1.75 254+43 142+£52 12.0+5.1 Yes, both 443 52.6

2 39.9+57 184+3.2 18.4+3.2 Yes, both 53.9 53.9
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Supplemental Table A1.3: Comparison of WT, evol33, and evol40 growth rates.

Initial ODgoo was 0.01, and cells were grown in high nitrogen conditions (1 g/L ammonium

sulfate). Specific growth rates were calculated from fitting optical density measurements in the

exponential phase. Significance was determined by a one mean, two-tailed Student’s t-test (p <

0.05). Error represents one standard deviation of six biological replicates grown in 96 well plates.

The fitted values for each biological replicate were averaged to calculate p values for significance.

N/A = not applicable. * = not enough growth to calculate accurate growth rate. Improvement was

calculated as (evolX-WT) / WT x 100%, where X = 33 or 40. See Materials and Methods for more

details.
Phenol WT evol33 evol40 Significantly evol33 evol40

(L) B B B higher than improvement improvement

(hr™) (hr™) (hr™) WT? (%) (%)

0.75 0.06+0.01 0.08+0.03 0.07+0.01 No 27.6 9.7

1 0.09+£0.02 0.12+0.01 0.11£0.02  evol33 only 27.7 12.8

1.25  0.08+0.02 0.11+0.02 0.12+0.03 Yes, both 39.3 48.6

1.5 0.07+0.01 0.09+£0.01 0.10+0.02 Yes, both 29.6 37.7

1.75  0.08+0.01 0.09+0.01 0.09+0.01 No 12.0 8.0

2 * 0.08+0.01 0.09+0.01 N/A N/A N/A
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Supplemental Table A1.4: Maximum Nile red fluorescence in stationary phase.

Nile red fluorescence was measured using flow cytometry as described in Materials and Methods.
Significance was determined by a one mean, two-tailed Student’s t-test (p < 0.05). Error represents
one standard deviation of three biological replicates. Improvement was calculated as (evolX-WT)
/ WT x 100%, where X = 33 or 40. N/A = not applicable. ** = no significant growth (< 1 cell
doubling in 10 mL cultures). Glc =1 g/L glucose, LowP = 0.75 g/L phenol, and HighP = 1.5 g/L

phenol. Cells were grown in low nitrogen conditions (0.05 g/l ammonium sulfate).

WT evol33 evol40 Significantly evol33 evol40
Condition higher than improvement  improvement
(a.u.) (a.u.) (a.u.) WT? (%) (%)
Gle 355+25 396+43 413+£63 No 12 16
LowP 205+33 519+£51 393+62 Yes, both 153 92
HighP *x 542+64 550+24 N/A N/A N/A
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Supplemental Table A1.5: Overall lipid productivity as measured by Nile red fluorescence.

Productivity was calculated as the change in Nile red fluorescence divided by time elapsed,
including a minimum of four time points. Significance was determined by a one mean, two-tailed
Student’s t-test (p < 0.05). Error represents one standard deviation of three biological replicates.
Improvement was calculated as (evolX-WT) / WT x 100%, where X = 33 or 40. N/A = not
applicable. ** = no significant growth (< 1 cell doubling in 10 mL cultures). Glc = 1 g/L glucose,
LowP =0.75 g/L phenol, and HighP = 1.5 g/L phenol. Cells were grown in low nitrogen conditions

(0.05 g/L ammonium sulfate).

WT evol33 evol40 Significantly evol33 evol40
Condition higher than improvement improvement
(@au.hr') (auw hr') (au hr') WT? (%) (%)
Glc 84+23 82+16 7.8+24 No N/A N/A
LowP 58+14 13.6+£1.0 89+09 Yes, both 134 53
HighP *x 16509 194+0.8 N/A N/A N/A
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Supplemental Table A1.7: Differentially regulated genes in WT and adapted strains.

A, The number of genes with indicated fold change in specified strains and conditions. Glc = 1

g/L glucose, LowP = 0.75 g/L phenol, and HighP = 1.5 g/L phenol. Lists of greater than 8-fold

upregulated or downregulated genes with DESeq2 results are shown in Supplemental Table S6

(Sheet 1 through 10). B, Average fold change of the genes in specified conditions.

A

Fold change >4 >8 >16 >256 <-4 <-8 <-16 <-256
WT LowP vs. Gle 395 164 85 7 592 318 180 9
evol33 LowP vs. Glc 302 112 70 13 287 90 38 2
evol40 LowP vs. Glc 327 141 74 8 564 253 101 1
evol33 HighP vs. Glc 411 200 118 16 507 220 101 0
evol40 HighP vs. Glc 440 197 116 10 721 348 166 10

> 8-fold upregulated < 8-fold downregulated

WT LowP vs. Glc 22.83 22.23
evol33 LowP vs. Glc 34.58 18.26
evol40 LowP vs. Glc 25.47 16.76
evol33 HighP vs. Glc 30.92 16.93
evol40 HighP vs. Glc 29.65 20.49
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Supplemental Table A1.8: Annotation for phenolic degradation pathways present in R.

opacus PD630 (Supplemental Figure S10). NA = none annotated.

#in Fig

S10 Enzyme name E.C# Gene IDs
PD630 LPD06575 + PD630_LPD06576,
I phenol hydroxylase LT ph630 LPD6740 + PD630_LPDO6741
2 catechol 1,2-dioxygenase 1.13.11.1 PD630_LPD06568, PD630 LPD06742
3 muconate cycloisomerase [ 5.5.1.1 PD630_LPD06567
4 muconolactone D-isomerase 5334 PD630 LPD06566
5 3-oxoadipate enol-lactonase 3.1.1.24 PD630_LPD05453
g  Succinyl-CoAd-ketoacid-CoA )36 PD630 LPD05448 + PD630_LPD05449
transferase - N
7 3-oxoadipyl-CoA thiolase 2.3.1.174 PD630_LPDO05455, PD630_LPD06744
g~ Protocatechuic 3.4- 1.13.11.3  PD630_LPD05450 + PD630_LPD05451
dioxygenase - -
g ~ 3carboxymuconate 5512 PD630_LPD05452, PD630_LPD07500
cycloisomerase | - -
A-carb lact PD630 LPD07725, PD630 LPDO07387,
10 d'carboxyrlnucono actone 4.1.1.44  PD630 LPD07362, PD630 LPDO06866,
eearboxylase PD630_LPD06775, PD630_LPD06313
11 gentisate 1,2-dioxygenase 1.13.11.4 PD630_LPD03773, PD630_LPD06029
12 maleylpyruvate isomerase 52.1.4 PD630 _LPD03771
13 fumarylpyruvate hydrolase 3.7.1.20 PD630 LPD03774, PD630_LPD06028
14 catechol 2,3-dioxygenase 1.13.11.2 PD630 _LPD00178
s 2-hydroxymuconic 1.2.1.85 NA
semialdehyde dehydrogenase
16 2hydroxymuconate 532.6  PD630 LPD00179

tautomerase
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2-hydroxymuconic

17 .1, Plasmid5 LPD13074
semialdehyde hydrolase 3.7.1.9 asmid5_ 307
13 2-0x0-3-hexenedioate 41177 NA
decarboxylase
19 2-oxopent-4-enoate hydratase 4.2.1.80 PD630_LPD02410, Plasmid4 LPD12051
20 acetaldehyde dehydrogenase 12.1.10 PD630_LPD00985, PD630 02419,

(acylating)

Plasmid4 LPD12052

163



Supplemental Table A1.9: Growth rate, lag phase, and maximum optical density of best-

performing strains obtained from colony purification.

Cells were grown in 50 mL of minimal salts medium supplemented with 0.75 g/L phenol and 1
g/L nitrogen source (initial ODsoo = 0.05). See the Materials and Methods for information on the

calculation of growth rate and lag phase.

Strain Specific Growth Rate (hr™) Lag Phase (h) Max ODgoo
WT 0.107 27 0.55
33-2 (evol33) 0.149 17 0.66
33-3 0.127 17 0.65
40-1 (evol40) 0.135 17 0.75
40-2 0.133 17 0.67
40-6 0.130 17 0.61
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