Supplementary Data

SUPPLEMENTARY TABLE S1. LIST OF THE THIRTY MosT HIGHLY REGULATED GENES,

BOTH AEROBICALLY AND ANAEROBICALLY

Time (min, after CORM-401 addition) Time (min, after CORM-401 addition)
Gene 2.5 5 10 20 40 80 Gene 2.5 5 10 20 20 80
spy 34.3 124.4 357.1 330.3 320.8 250.2 133 200.4 585.0 505.5 6726 556.4
uhpT 33 18.0 76.2 124.2 216.7 142.8 uhpT 11 83 89.5 1126 1121 106.3
mdtA 124 296 463 63.2 418 17.1 mdA 124 352 63.0 59.9 60.2 39.3
baeS 14 23 251 454 674 19.7 baeS 0.9 11 31.0 389 252 143
matB 34 243 326 425 30.2 10.8 yebE 24 17.2 39.1 320 28.0 11.6
kdpC 04 15 328 33.8 18.2 55 mdiC 1.0 7.9 224 298 215 17.0
yhdV 3.1 55 79 29.0 125 57 marA 36 1.4 16.7 286 478 204
yebE 66 20.7 398 289 19.7 94 mdt8 11 104 248 230 208 184
kdpF 09 6. 20.8 28.0 18 2.0 mar8 33 56 139 217 26.7 103
mdtC 1.0 9, 24.7 225 24.2 8. yefS K 25.7 42, 20.1 20.7 6.1
kdpA E 2. 1.3 156 1. 5 [ degP 8 2.0 18. 18.5 23. 12.0
kdpB 7 : 9.8 138 7. 48 htpX 24 10.5 16. 14.5 12, 76
yefS 4 0. 19.9 9. 5. ykgM 5 1.2 25 14. 43, 409
i cpxP 123 7. 17.7 y 16.8 10, 2 melB 4 1.1 56 13.0 26 0.8
3 b3914 96 7.4 18.0 4 15.1 10, cpxP 26 1.9 17.0 12.9 1.5 59
£ cpxP 97 17.7 184 126 16.1 10, 5 53914 a1 1.9 171 124 15 59
< ybIA 29 5.1 6.1 1.8 74 30 z coxP a7 14 13.0 1.7 1.3 65
hipX 5.1 9.2 127 1.7 11.7 74 acrD 1 89 1.3 1.1 8.2 76
znuA 1.0 26 6.5 1.2 10.0 52 marR 1, 5.1 . 109 20.2 108
acrD 3.8 10.7 152 1.2 10.9 6.9 metF 2. 1.2 5.9 1.5 0.7
chaA 2.2 7.0 124 9. 5. 4. Wit 0. 59 ¥ 92 2.1
ybdZ € 3. a1 . 2.8 2.1 chaA 22 6.4 12.1 ] 1.7 32
metF 0. I 24 5.0 3.7 1.0 yhdV ¥ 1.9 5.6 F 9.1 12.8
yobB 3. ; 1.9 4 6.4 49 sdad 1.4 41 X 2 18.2 6.7
ybdZ 7 E 3. 2.0 2.0 yodA 0.8 1. 2 346 153
yaaX ] 4. 7. 6. mmuP 1.4 1. 5 1.8 1.
ghvC I 3 8 metE 4 % 2. 0.
entA 5. 72 4.7 7 kdpC 2.8 4 3 X 3
| degP : : 7. 74 3. frmB 4 5 3. ] 1738 9.
yedX 6. 4. 7.4 5.0 4.2 yobB 3.1 8.2 EE 7. 6.2 3.0

Values shown are fold changes relative to the pre-CORM culture sampled at the time points shown.
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SUPPLEMENTARY FIG. S1. CO release from
CORM-401 in 0.1 M KPi (pH 7.4) at 37°C or 20°C. As-
says were performed in the presence of excess dithionite
with myoglobin (20 uM) and 5 uM CORM-401. Under these
conditions, CORM-401 releases 2.4 mole equivalent of CO
with a t;, of 5min. n=3+SEM.
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SUPPLEMENTARY FIG. S2. TFInfer correlation profiles (coherence plots) showing TFs involved in the response
to CORM-401 versus CO gas in E. coli cells. The x-coordinate of each point is presented with error bars and represents the
profile difference between CORM-401 and CO treatments, computed as 1 minus the absolute Pearson correlation coefficient
between the two profiles; the y-coordinate represents the change in magnitude of the response, computed as the difference of
the norm of the two profiles. Data from aerobic (A, fop) and anaerobic (B, bottom) conditions are shown. TFs whose
response is similar for both CORM-401 and CO gas, both in magnitude and kinetics, will be located near the origin of each
coherence plot in quadrant ¢, while TFs in quadrant b of each plot respond differently in both kinetics and amplitude. For
example, CpxR, both aerobically and anaerobically, has a similar response in terms of the shape of the profile, but different
magnitudes in (A) and (B), while ArcA (A) and ArgR (B) show similar magnitudes, but major differences in response
profiles. TF, transcription factor.
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A | Fold ch d ) Fold change up-reg |
30+ | 2030 | 1020 | 510 | 25 0.0 25 | 510 | 10-20 | 2030 [ 30+
Relevant CORM-401 AEROBIC CORM-401 ANAEROBIC
regulatory Time Time
Gene |Function proteins 2.5 5.0 10.0 20.0 40.0 80.0 2.5 5.0 10.0 20.0 40.0 80.0
cyoA  |eytochrome bo’ i idase subunit || Arch (-) 0.44 0.20 0.44 0.11 0.20
cyoB  |eytoch bo' inal oxidase subunit | ArcA (-) 0.23 0.50 0.33 0.32 0.38
cyoC _ |evtoch bo' inal oxidase subunit |l ArcA (-) 0.20 0.22 0.26 0.34
cyoD bo' idase subunit IV ArcA (-) 0.20 023 | 021 026 | 048
cyoE  [heme o synthase Arch () 0.21 033 | 036 | 037 | 048
cydad  |cytochrome bd-f terminal oxidase subunit | Arch (+), FNR {-) 288 | 242 286 | 307 | 201 032 | 026 | 025 | 038
cyd8  |eytochrome bd-! terminal oxidase subunit || ArcA (+), FNR () 254 237 | 207 | 283 | 270 042 | 030 | 022 | 039
nuoA  INADH idoreductase | ArcA (-), FNR (-) 0.49 0.43 0.38 0.29 0.27 0.38
nuoB  INADH uil idored 1 Arch (-), FNR (<) 0.43 0.38
nuoC  |NADH:ubiqui idoreductase | Arch (-), FNR (<) 0.49 0.46 0.33 0.35
nuoE  |NADH:ubi uinone idored I ArcA (-), FNR (-) 0.44 0.45 0.33 0.34
nuoF _ |NADH:ubig idored 1 ArcA (-), FNR (-) 047 | 034 | 031
nuoG _|NADH:ubiqui idoreductase | Arch (-}, FNR (-) 050 | 032 | 026 | o048
nuoH _ |NADH:ubiqui idoreductase | Arch (-}, FNR (-) 041 | 030
nuol  |NADH:ubiqui idoreductase | Arch (-}, FNR (-) 043 | 032
nuoJ  |MADH:ubiqui idoreductase | ArcA (<), FNR (-) 047 | 034
nuoK  [NADH i idoreductase | ArcA (-), FNR () 0.39 0.31
nuol  |NADH:ubigui idored | Arch (<), FNR (-) 0.47 0.35
nuoM _ |NADH:ubiqui idored 1 ArcA (-), FNR () 035 | 028 | 048
nuoN __|NADH:ubiquinone oxidored | ArcA (=), FNR () 0.36
ndh NADH dehydrogenase Il FNR (-) 2.27 2.50 245 2.04
B | Fold change down-regulated Fold ch up-regulated |
30+ |20-3010-20| 510 | 2-5 | 0.0 | 2-5 | 5-10 |10-20|20-30| 30+
Relevant CORM-401 AEROBIC CORM-401 ANAEROBIC
_ regulatory ] Time
Gene [ProductFunction proteins 2.5 80.0f 2.5 | 5.0 [ 10.0] 20.0 | 40.0 | 80.0
chaA Na+ : K+/H+ antiporter 2.2 41 ]| 22 | 64 9.5 4.2
kdpA K+ transporting ATPase subunit KdpE (+) 2.1 23
kdpB K+ transporting ATPase subunit KdpE (+) 4.8 37| 34| 20
kdpC K+ transporting ATPase subunit KdpE (+) 04 55| 28 46 | 28
kdpD regulator of the K+ fransporting ATPase 25
kdpE regulator of the K+ transporting ATPase KdpD-P (+) 26 | 2.0 241 23 |20
kdpF K+ transporting ATPase subunit 6.2 2.0 0.5
kefA (mscK) |Potassium-dependent mechanosensitive channel 286 20
kefB K+ . H+ antiporter 0.3
kefC K+ : H+ antiporter
kefF Regulator of the Kef transporter 0.2
kefG Protein required for KefB activity 04 | 0.5
|irkA K+ transporter 23] 26
ZnuA Zn2+ ABC transporter Zur (-) 26 | 65 i 34 | 43 | 72 | 64
mscl mechanosensitive channel RpoS (+) 04 | 04
mscS |med'|anosensitive channel RpoS (+) 29 | 47 | 39 23146 | 38 | 26
agpZ Aquaporin 03] 04| 04
ompC Outer membrane porin C CpxR (-), OmpR (-} 2.1 31| 25
ompF Outer membrane porin F CpxR (-), OmpR (-j 05 02 0.2 0.2 [» 00 00 00
C Fold change up-regulated
2-5 5-10 | 10-20 | 20-30 +
CORM-401 ANAEROEIC CONDITIONS
regul Y Time
EE,E ProducﬁFunctlon roteins 2.5 50 | 10.0 20.0 0.0 2.5 50 | 10.0 20. 40.0 .0
binding response regulator CpxR (+), BaeR (+) 4.2 4. 3.1 K
5 histidine kinase CpxR (+), BaeR (+) 2.3
AcrAD-TolC multidrug efflux system; permease subunit [CpxR (+), BaeR (+) 4.8 6.9 8.9 8.2 7.6]
marA DNA-blrrdlng transcriptional dual regulator CpxR (+) 3.0 3.3 4.9 4.7 7.8 2.7 3.6
marB|P ide: multiple antibiotic resi protein CpxR (+) 2.2 | 44 6.5 33 5.6
ing h‘anscnptmal repressor CpxR (+ 2.5 3.2 5.1 8.3
CpxR (+), BaeR (+)
CpxR (+), BaeR (+) 44
CpxR (+), BaeR (+)
CpxR (+), BaeR (+ 2.0 26| 27 241 23
CpxR (+), BaeR (+ :
la% (+ 25 3.8 34 3.5 2.5 256 3.8 34 3.5 25
CpxR (+ 2:2 | 7.5 74 4.1 2.0
cpxA | 50 CpxR (+ 2.0 2.0 2.8 2.8 21 25
(cpxP |inhibitor of the nse CpxR (+ 4.6 59
pxR | Transcriptional dual regulator ICEH (+ 2.3 3.4 3.2 2.6 2.0 3:1 3.4 3.4 3.3 1

SUPPLEMENTARY FIG. S3. Differential expression of genes, both aerobically and anaerobically, in response to
67 pM CORM-401, involved in (A) the respiratory chains, (B) osmoregulation, and (C) general stress responses,
metal ion stress, and cell envelope stress. Values within each cell are fold changes in transcript levels relative to the no-
CORM condition. The heat map (above) also quantifies the changes elicited in selected genes.
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SUPPLEMENTARY FIG. S4. CORM-401 enhances the antimicrobial effects of cefotaxime and trimethoprim with
additive effects on growth and viability. In (A) and (B), bacterial growth was followed in Evans medium with glucose
until ODggonm ~ 0.3 was reached. CORM-401 and antibiotics were then added to the cultures; OD readings and samples for
viability were taken at regular 1ntervals In (A) (cefotaxime) and (B) (trimethoprim), squares show control cultures,
triangles are antibiotic alone (1 ug ml™"), inverted triangles are CORM-401 alone (100 uM), and diamonds are antibiotic
and CORM combined. In (C) (cefotax1me) and (D) (trimethoprim), black columns show control cultures, diagonal hatched
bars are antibiotic alone (1 ug ml™"), horizontally striped bars are CORM-401 alone (100 uM), and open bars are antibiotic
and CORM combined. n=3£SD. *, p<0.05 (T-test).
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