
1. Imipenem inhibition zone test 

2. PCR validation of mdtC knockout strains 

Column 15 is the wild-type strain control, and the remaining columns are 

knockout strain verifications. The strains used in sequencing and experiments 

are in column 3 (the 5000bp marker in the left column is not considered). The 

primers used were mdtC-2 listed in Table S6. 

3. PCR validation of mdtD knockout strains 

The 1st column is the verification of mdtD in the wild-type strain, the 2-3 

columns are the verification of the mdtD gene deletion strain; the 5th column is 

the verification of the mdtC-1 primer in the wild-type strain, and the 6-8 

columns are mdtC-1 Verification of primers in gene deletion strains; column 9 is 

the verification of mdtC-2 primers in wild-type strains, columns 10-12 are 

verification of mdtC-2 primers in gene deletion strains(the 5000bp marker in the 

left column is not considered). 

4. PCR validation of macB knockout strains 

The 1st column is the verification of mdtC-1 in the wild-type strain, the 2-3 

columns are the verification of the mdtC-1 gene deletion strain; the 5th column 

is the verification of the mdtC-2 in the wild-type strain, and the 6-8 columns are 

verification of mdtC-2 in gene deletion strains; column 9 is the verification of 

macB primers in wild-type strains, columns 10-16 are verification of mdtC-2 

primers in gene deletion strains(the 5000bp markers in the figure are not 

considered). 



5. PCR validation of mdtE and mdtF knockout strains 

We knocked out both the mdtE and mdtF genes in the operon where mdtF is 

located, although only the mdtF gene deletion strain was used in this study. The 

1st column is the verification of mdtE in the knockout strain, the 2nd column is 

the verification of mdtE in the wild-type strain; the 3rd column is the verification 

of mdtF in the knockout strain, and the 4th column is the verification of mdtF in 

the wild-type strain. 

6. GO classification of differentially expressed genes 

7. GO classification of differentially expressed genes 

8. GO classification of differentially expressed genes 

9. GO classification of differentially expressed genes 

10. COG enrichment of differentially expressed genes 

11. COG enrichment of differentially expressed genes 

12. Enrichment of KEGG pathway for differentially expressed genes 

13. Carbon fixation pathways 

14. Carbon metabolism 

15. Sulfur metabolism 

16. Sulfur relay system 

17. Nitrogen metabolism 

18. Starch and sucrose metabolism 

19. Glycolysis/Gluconeogenesis 

20. Pentose phosphate pathway 



21. Phosphotransferase system (PTS) 

22. Fatty acid degradation 

23. Citrate cycle (TCA) 

24. Biosynthesis of amino acid 

25. Arginine and proline metabolism 

26. Arginine biosynthesis 

27. Lysine biosynthesis 

28. Valine, leucine and isoleucine biosynthesis 

29. Tryptophan metabolism 

30. Ribosome 

31. Purine metabolism 

32. Lipopolysaccharide biosynthesis 

33. Peptidoglycan biosynthesis 

34. ABC transporters 

35. Phosphotransferase system (PTS) 

36. Two-component system 

37. Flagellar assembly 

38. Quorum sensing 

39. Biofilm formation 

40. Bacterial chemotaxis 
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cytosolic ribosome

ribosomal subunit

ribosome

structural constituent of ribosome

ribonucleoprotein complex

intracellular organelle part

structural molecule activity

intracellular non−membrane−bounded organelle
cytosolic part

intracellular organelle

large ribosomal subunit

cytosolic large ribosomal subunit

organelle part

ribosome assembly

ribonucleoprotein complex assembly

cellular protein−containing complex assembly

ribonucleoprotein complex subunit organization

small ribosomal subunitcytosolic small ribosomal subunit

non−membrane−bounded organelle

organelle

alpha−amino acid biosynthetic process

rRNA binding

organonitrogen compound biosynthetic process

branched−chain amino acid biosynthetic process

organelle assembly

translation

histidine biosynthetic process

histidine metabolic process

imidazole−containing compound metabolic process

alpha−amino acid metabolic process

ammonium ion metabolic process

oxoacid metabolic process

ribosomal small subunit assembly

auxin metabolic process

auxin catabolic process

phenylacetate catabolic process

regulation of hormone levels

hormone metabolic process

hormone catabolic process

oxidoreductase activity, acting on the aldehyde or oxo group of donors

tricarboxylic acid cycle

citrate metabolic process

branched−chain amino acid metabolic process

xenobiotic catabolic process

organic acid metabolic process

cellular amino acid biosynthetic process

organonitrogen compound metabolic process

monocarboxylic acid catabolic process

carboxylic acid catabolic process

0 5 10

− log10(Pvalue)



GO:0000028
ribosomal small subu...

1.83e−05
17 / 19

GO:0006091
generation of precur...

8.47e−05
79 / 138

GO:0006576
cellular biogenic am...

8.51e−05
23 / 30

GO:0006807
nitrogen compound me...

0.989087
552 / 1406

GO:0006996
organelle organizati...

0.045400
46 / 91

GO:0008150
biological_process

1.000000
1179 / 2850

GO:0008152
metabolic process

0.820753
821 / 2010

GO:0009308
amine metabolic proc...

0.000438
23 / 32

GO:0009987
cellular process

0.951966
913 / 2249

GO:0015980
energy derivation by...

0.000102
63 / 106

GO:0016043
cellular component o...

0.835001
126 / 323

GO:0022607
cellular component a...

0.318934
99 / 230

GO:0022613
ribonucleoprotein co...

0.002019
53 / 94

GO:0022618
ribonucleoprotein co...

2.96e−06
38 / 52

GO:0034622
cellular protein−con...

1.79e−05
48 / 73

GO:0034641
cellular nitrogen co...

0.997529
394 / 1037

GO:0042254
ribosome biogenesis

0.001480
52 / 91

GO:0042255
ribosome assembly

1.04e−06
37 / 49

GO:0042274
ribosomal small subu...

8.86e−05
20 / 25

GO:0043933
protein−containing c...

0.189611
87 / 195

GO:0044085
cellular component b...

0.390387
131 / 310

GO:0044106
cellular amine metab...

0.000438
23 / 32

GO:0044237
cellular metabolic p...

0.852806
731 / 1798

GO:0055114
oxidation−reduction ...

0.000817
190 / 389

GO:0065003
protein−containing c...

0.190086
78 / 174

GO:0070925
organelle assembly

2.76e−06
42 / 59

GO:0071704
organic substance me...

0.937373
719 / 1784

GO:0071826
ribonucleoprotein co...

6.34e−06
38 / 53

GO:0071840
cellular component o...

0.795245
156 / 394

GO:1901564
organonitrogen compo...

0.012764
371 / 831



GO:0005575
cellular_component

1.00000
749 / 2455

GO:0005622
intracellular

0.99555
356 / 1263

GO:0005623
cell

0.12743
736 / 2398

GO:0005737
cytoplasm
0.99032

343 / 1210

GO:0005829
cytosol
0.95364

291 / 1014

GO:0005840
ribosome
1.46e−11

44 / 61

GO:0022626
cytosolic ribosome

5.69e−12
44 / 60

GO:0032991
protein−containing c...

0.00481
140 / 386

GO:0043226
organelle
1.82e−08
57 / 100

GO:0043228
non−membrane−bounded...

1.10e−08
57 / 99

GO:0043229
intracellular organe...

6.41e−09
50 / 82

GO:0043232
intracellular non−me...

3.51e−09
50 / 81

GO:0044391
ribosomal subunit

5.69e−12
44 / 60

GO:0044422
organelle part

4.18e−11
54 / 83

GO:0044424
intracellular part

0.99598
355 / 1261

GO:0044444
cytoplasmic part

0.93621
297 / 1028

GO:0044445
cytosolic part

1.66e−07
47 / 81

GO:0044446
intracellular organe...

1.44e−11
47 / 67

GO:0044464
cell part
0.12743

736 / 2398

GO:1990904
ribonucleoprotein co...

4.26e−10
44 / 65



GO:0003674
molecular_function

1.000000
912 / 2517

GO:0003676
nucleic acid binding

0.841591
107 / 316

GO:0003723
RNA binding

0.024804
42 / 90

GO:0003735
structural constitue...

4.60e−10
43 / 56

GO:0003824
catalytic activity

0.998986
564 / 1653

GO:0004029
aldehyde dehydrogena...

0.000808
7 / 7

GO:0005198
structural molecule ...

1.93e−08
44 / 62

GO:0005215
transporter activity

0.035590
158 / 391

GO:0005342
organic acid transme...

0.000542
40 / 72

GO:0005488
binding

0.544170
476 / 1316

GO:0008509
anion transmembrane ...

7.50e−05
50 / 89

GO:0008514
organic anion transm...

4.66e−05
45 / 77

GO:0008940
nitrate reductase ac...

0.000808
7 / 7

GO:0015075
ion transmembrane tr...

0.009558
88 / 199

GO:0015318
inorganic molecular ...

0.013448
80 / 181

GO:0016491
oxidoreductase activ...

0.142997
131 / 336

GO:0016620
oxidoreductase activ...

0.015126
12 / 19

GO:0016661
oxidoreductase activ...

0.116893
12 / 24

GO:0016903
oxidoreductase activ...

0.000642
21 / 32

GO:0019843
rRNA binding

0.000136
19 / 26

GO:0022857
transmembrane transp...

0.052089
150 / 374

GO:0046943
carboxylic acid tran...

0.000542
40 / 72

GO:0097159
organic cyclic compo...

0.057251
249 / 640

GO:1901363
heterocyclic compoun...

0.057251
249 / 640
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Amino acid transport and metabolism

Energy production and conversion

Inorganic ion transport and metabolism

Defense mechanisms

Translation, ribosomal structure and biogenesis

Cell wall/membrane/envelope biogenesis

Lipid transport and metabolism

Function unknown

Secondary metabolites biosynthesis, transport and catabolism

Carbohydrate transport and metabolism

Cell cycle control, cell division, chromosome partitioning

Nucleotide transport and metabolism

Signal transduction mechanisms

Coenzyme transport and metabolism

Posttranslational modification, protein turnover, chaperones

General function prediction only

Intracellular trafficking, secretion, and vesicular transport

Replication, recombination and repair

Cell motility

Transcription

0 5 10

− log10(Pvalue)
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Amino acid transport and metabolism

Energy production and conversion

Inorganic ion transport and metabolism

Defense mechanisms

Translation, ribosomal structure and biogenesis

Cell wall/membrane/envelope biogenesis

Lipid transport and metabolism

Function unknown

Secondary metabolites biosynthesis, transport and catabolism

Carbohydrate transport and metabolism

gntP

dppB

dppC edd

gntT

ilvD

ansB

gsiD

gsiC

ddpD

ddpC

ddpB

ddpF

dppD

nikE

leuB

nikB

nikC

oppD

oppB

oppC

nikD

hyfF

eutN

nlpE

fcl

ybjT

caiC

kduD

fadD

ygfF

yghA

0 7

− log10(Pvalue)

−10 0 10

log2(Fold Change)
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Ribosome

ABC transporters

Histidine metabolism

Biosynthesis of amino acids

C5−Branched dibasic acid metabolism

Citrate cycle (TCA cycle)

2−Oxocarboxylic acid metabolism

Valine, leucine and isoleucine biosynthesis

Alanine, aspartate and glutamate metabolism

Valine, leucine and isoleucine degradation

Lysine degradation

Phenylalanine metabolism

Nitrogen metabolism

Fatty acid degradation

beta−Alanine metabolism

Glycine, serine and threonine metabolism
alpha−Linolenic acid metabolism

Geraniol degradation

Butanoate metabolism

Peptidoglycan biosynthesis

Quorum sensing

Thiamine metabolism

Glyoxylate and dicarboxylate metabolism

Tropane, piperidine and pyridine alkaloid biosynthesis

Ethylbenzene degradation

PPAR signaling pathway

Carbon fixation pathways in prokaryotes

Carbon metabolism

Cell cycle − Caulobacter

Pantothenate and CoA biosynthesis

Benzoate degradation

Arginine and proline metabolism

Pyruvate metabolism

Galactose metabolism

Lysine biosynthesis

Limonene and pinene degradation

Caprolactam degradation

Amino sugar and nucleotide sugar metabolism

Taurine and hypotaurine metabolism

Chlorocyclohexane and chlorobenzene degradation

Fluorobenzoate degradation

Ether lipid metabolism

Linoleic acid metabolism

Glycosphingolipid biosynthesis − globo series

Toluene degradation

Styrene degradation

MAPK signaling pathway − plant

Prolactin signaling pathway

Adipocytokine signaling pathway

Sulfur metabolism

0 5 10

− log10(Pvalue)


























































