Supplementary Figure 1: (A) Products after 35 PCR cycles using vector-specific primers that
flank the library insertion site. 1 pL of PCR reaction was loaded directly onto a 1.0% agarose
gel. Template for lanes 2-5 was 5 ng of E. coli pLibl, lanes 7-10 was 5 ng of pIMP1 vector
DNA, and lanes 12-15 was 100 ng of C. acetobutylicum genomic DNA. Final Mg
concentrations were 2 mM (lanes 2,7,and 12), 4 mM (lanes 3,8, and 13), 6 mM (lanes 4,9, and
14), and 8 mM (lanes 5,10, and 15). Lanes 1 and 16 contain the ABstell standard, and lanes 6
and 11 contain the $X174-Haelll standard. (B) Impact of increasing PCR cycles on product mass
using 5 ng of E. coli pLibl template. PCR samples were Qiagen purified, eluted in 80 uL 10
mM Tris-HCI, and A4 readings taken. (C) Characterization of potential bias due to PCR
amplification of library inserts. Amplified library inserts after 17, 19, 21, and 23 PCR cycles

were Qiagen purified, labeled with Cy3, and hybridized to DNA microarrays against sonicated,

CyS5-labeled, E. coli pLibl DNA.

Supplementary Figure 2: Cell density (Agpo) and metabolite profiles of C. acetobutylicum
(pLib1) cultures challenged with 0% (—49—), 0.62% ( —— ), 1.24% (—&— ), or
1.56% (—><—) 1-butanol. (A) Cell Density. (B) Glucose. (C) Acetate. (D) Butyrate. (E) Net
butanol production, calculated by subtracting the initial butanol challenge concentration from

each subsequently measured butanol concentration.

Supplementary Figure 3: Signal intensity ranks over the course of butanol challenge transfers
for the 10 genes with the highest signal intensity rank as of the 13" transfer for (A) biological
replicate experiment 1 and (B) biological replicate experiment 2. Bar color-coding is as follows:

O - Inoculum; W - Transfer4; [ - Transfer 7; O - Transfer 10; M - Transfer 13



Supplemetary Figure 4: Static flask cultures of 824(pCAC1869) (—Ill—) and 824(pIMP1)
(---O---) in the absence of external butanol stress. (A) Aggo. (B) Residual glucose. (C)

Butanol production.

Supplementary Table 1: Unique library inserts identified by sequencing plasmids from
individual colonies plated from the 1.56% butanol challenge bottle. Shown are the chromosomal
(or megaplasmid) start and end positions of each sequenced insert, the insert length, the identity
of the gene in which each insert starts/ends, and whether the start/end positions are inside of an

ORF (open reading frame) or an IR (intergenic region).

Supplementary Table 2: Key parameters of stationary-phase transfer challenge experiments
(Protocol II). See text for details of experimental design. Butanol challenge concentration,
glucose consumption, and metabolite production at each challenge level determined by HPLC
are shown. For comparison, the parameters resulting from single-transfer experiments at discrete
challenge levels (Protocol I) are also shown. 10 mL test tubes of CGM containing 100 g/L
glucose and 100 pg/mL Em were inoculated from each challenge transfer to determine the
capacity of stress-selected cultures to produce butanol. These tube cultures were incubated and

sampled after 168 hours and again after 216 hours to determine final metabolite levels.

Supplementary Table 3: Plasmid DNA isolated from the challenge inoculum was PCR
amplified and hybridized against oppositely labeled, amplified plasmid DNA from the 4t 7t
10", and 13 challenge transfers. Intensities for each gene with signal-noise ratio > 3 were then
ranked for each microarray, and a table of genes generated showing the rank of every gene at a
given transfer, as well as the average signal intensity of three DNA microarray target-spots per

gene.
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Supplementary Table 1

Insert Start End Length Insert Start Start Loc Insert End End Loc # of Clones Entire ORF?
1 2,991 3,639 648 CAC0002 ORF  CAC0004 ORF 6 Y
2 200,039 200,793 754 CAC0176 ORF CAC0176 ORF 1 N
3 295,498 295,659 161 CACO0263 ORF CAC0263 ORF 1 N
4 805,577 806,788 1211 CAC0696 ORF CAC0697 ORF 4 N
5 1,148,483 1,149,352 869 CAC1002 ORF CAC1002 ORF 1 N
6 1,267,666 1,268,659 993 CAC1098 ORF CAC1098 ORF 1 N
7 2,485,906 2,486,445 539 CAC2376 ORF CAC2377 ORF 2 N
8 2,979,258 2,979,601 343 CAC2846 ORF CAC2846 ORF 1 N
9 3,056,382 3,057,183 801 CAC2922 ORF CAC2923 ORF 1 N
10 3,073,532 3,073,776 244 CAC2941 IR CAC2942 ORF 1 N
11 3,187,582 3,188,104 522 CAC3038 ORF CAC3038 IR 1 N
12 3,925,011 3,925,086 75 CAC3718 ORF CAC3718 ORF 1 N
13 49,111 49,252 141 CAPO0049 IR CAPO0049 IR 1 N
14 83,161 83,391 230 CAPO073 IR CAPO073 IR 1 N

23



Supplementary Table 2

Volume % mM Glucose Final Metabolite Levels Outgrowth Test Tube

Butanol Consumed Acetate Butyrate Butanol* Butanol Production

Transfer | Rep1 \ Rep2 Rep1 Rep2 Rep1 Rep2 Rep1 Rep2 Rep1 Rep2 Rep1** Rep2**

1 0.47% | 0.47% | 248.2 | 224.8 9.9 9.7 22.3 23.0 111.8 | 107.7 1.49% 1.51%

3 0.57% | 0.55% | 201.6 | 203.8 74 7.9 17.4 18.2 63.6 68.0 1.36% 1.48%

4 0.86% | 0.74% | 176.9 | 179.9 8.6 8.6 18.1 17.8 59.2 79.8 1.31% 1.51%

9 1.19% | 1.25% | 98.8 84.6 54 74 14.0 18.1 28.9 27.9 1.41% 1.57%

10" 1.30% | 1.30% | 31.0 62.5 9.2 11.5 0.0 21.8 0.0 19.0 1.70% 1.17%

11 1.39% | 1.43% | 45.8 441 10.0 9.9 235 26.3 0.0 1.1 1.51% 0.42%

12 1.52% | 1.51% | 39.7 47.6 6.4 9.2 20.6 253 0.0 0.0 1.07% 0.32%

13 1.56% | 1.56% | 36.7 22.6 8.4 8.2 22.0 20.8 0.0 1.0 1.55% 1.47%

14 1.62% | 1.60% | 23.2 241 3.1 6.8 18.6 19.4 0.0 0.0 1.86% 1.89%

Protocol | Challenges:

0.00% - - 190.0 - 24.7 - 17.3 - 92.3 -
0.62% | 0.62% - 63.6 - 256 - 274 - 16.3 -
1.24% | 1.24% - 30.0 - 14.0 - 20.1 - 3.7 -
1.56% | 1.56% - 16.8 - 8.2 - 16.0 - 0.0 -

Rep1 and Rep2 refer to biological replicate challenge experiments 1 & 2

*

Butanol value shown is the final measured level minus the initial challenge level

** Butanol production is the average of two-10 mL test tubes of CGM containing 100 g/L glucose and 100 pg/mL erythromycin

and inoculated with 100 uL of the the indicated challenge bottle and grown 168-216 h

1 824(pIMP1) plasmid control cultures did not grow in 10" transfer, containing 1.30% butanol
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A Gene Rank Rank Rank Rank Rank Intensity Intensity Intensity Intensity Intensity
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