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Supplementary Figure 1. Tn-seq scheme. (A and B) Gene mutation libraries were constructed by
transposing Magellan6 into bacterial genomic DNA in vitro and transforming bacterial populations
with the transposed DNA, creating a library of strains in which each bacterium contains a single
transposon that has been randomly inserted into its genome. A portion of the bacterial bank was
isolated for DNA extraction (input t1), while another portion was used to inoculate selected cultures
(in vitro or in vivo). After selection, the bacteria were recovered, and the DNA was isolated again
(output t2). (C) The DNA from t1 and t2 was digested with Mmel, which binds to the reverse repeat
sequence at the end of Magellan6 but cleaves 20 bases downstream, leaving a two-base protrusion
where a connector binds. In PCR, one primer was complementary to the connector sequence, and the
other was complementary to the reverse repeat sequence. (D) A PCR product consisting of 120 bp of
bacteria-specific DNA flanked by Illumina-specific sequences for sequencing was generated. Based
on the barcode sequence, fitness was calculated by mapping the bacterial readings to the genome and
counting the number of insertions.
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Supplementary Figure 2. Survival of G. mellonella post infection with the indicated dose of ATCC
43816 (n=12 per group).
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Supplementary Figure 3. Growth curve of Kp strains in LB medium (A—C). The error bars
represent the mean + standard error of the mean.
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Supplementary Figure 4. Competitive survival assay in LB medium. (A) Competitive fitness in LB
medium. WT and mutant strains were mixed (1:1 CUF ratio), cultured at 37°C for 4 hours, then
plated on Kan-containing or Kan-free LB plates to determine competition indices. (B) Competitive
fitness in LB medium (complementation assay). Cls were determined by co-culturing WT strains
harboring an empty plasmid and mutant strains harboring the complementation plasmid at a 1:1 CFU
ratio. The culture treatment method was similar to that shown in panel A. Statistical significance was
assessed using unpaired #-test, comparing each group to CI=1 (**p <0.01, ***p <0.0001).
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Supplementary Figure 5. Survival of G. mellonella post-infection. G. mellonella larvae (n=12 per
group) were injected with 10° CFU of WT strain or 10 pL saline (mock infection control).
Significance of survival differences was assessed with the log-rank test (****, p <0.0001).
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Supplementary Table 1. Strains, plasmids, and primers used in this study.

Strains Genotype/Description Source/Usage
Klebsiella
Ppneumoniae
ATCC 43816 Wild type Laboratory stock
AGM2628 ATCC43$ 16 h.arbormg in-frame deletion of K43816_GM002628, This work
kanamycin resistance
ATCCA43816 harboring in-frame deletion of K43816_GMO003320, .
AserC . . - This work
kanamycin resistance
ATCCA43816 harboring in-frame deletion of K43816_GMO000977, .
AgevA . . - This work
kanamycin resistance
AulaR ATCC43§ 16 hgrborlng in-frame deletion of K43816_GMO004609, This work
kanamycin resistance
AfabR ATCC43$ 16 h.arbormg in-frame deletion of K43816_GM004925, This work
kanamycin resistance
ATCC43816 harboring in-frame deletion of K43816 GM001369, .
Aptsl ) . This work
kanamycin resistance
ATCC43816 harboring in-frame deletion of K43816 GMO002001, .
AmocB ) . This work
kanamycin resistance
C-Apts] AGMO001369 mutant harboring cqmplem@ntatlon plasmid pACYC184- This work
ptsl, kanamycin and chloramphenicol resistance
AGMO002628 mutant harboring complementation plasmid pACYC184- .
C-AGM2628 GM2628, kanamycin and chloramphenicol resistance This work
WT p Wild type har'borlng'empty vector pACYC184, kanamycin and This work
chloramphenicol resistance
Apisl p AGMO001369 mut‘ant harbormg empty vector pACYC184, kanamycin This work
and chloramphenicol resistance
AGM2628 p AGMO002628 mutant harboring empty vector pACYC184, kanamycin This work

Escherichia coli
S17-1 Apir
WM3064

DH5a

Plamids

pKana Mariner
pDS132

pKD4
pACYC184

pACYC184-ptsl

pACYC184-2628

and chloramphenicol resistance

Auxotrophic to DAP. This strain can be used for conjugation
experiments and replication of plasmids that require the pir protein.
supE44 AlacU169 (p80lacZAM15) hsdR17 recAl endAl gyrA96 thi-1
relAl

This suicide plasmid contains mariner transposase, beta-lactamase, and
Kan genes, kanamycin resistance

This suicide plasmid, chloramphenicol resistance.

This is a template plasmid for an FRT-flanked Kan cassette, kanamycin
resistance.

Complementation plasmid, chloramphenicol resistance.

130 bp upstream + full pzs/ CDS + 50 bp downstream, cloned into
pACYC184 via BamHI/Sphl. kanamycin and chloramphenicol
resistance.

336 bp upstream + full GM2628 CDS + 70 bp downstream, cloned into
pACYC184 via BamHI/Sphl. kanamycin and chloramphenicol
resistance.

Laboratory stock

Laboratory stock

Laboratory stock

Laboratory stock
Laboratory stock
Laboratory stock

Laboratory stock

Laboratory stock

Laboratory stock




Continued from Supplementary Table 1.

Primers Sequence (5'--3") Usage
k2628 1FR GTGGAATTCCCGGGAGAGCTCGTGCAGGGTTAACAGACCT/ ﬁg’;igcxg’n of
P GCAGCTCCAGCCTACACAGCGCATATGACAGAACGACAT fragine fts
Amplification of
Kana-2FR TGTGTAGGCTGGAGCTGC/ CATATGAATATCCTCCTTAG homologous
fragments
Ko 2628 3FR CTAAGGAGGATATTCATATGATGGCGGCGAGCTGACG/ ﬁ(fﬁfg}g“’g“gn of
p-cb2oe ACCGCATGCGATATCGAGCTCGCAGACGATCCCAAGGCT fragme ftsu
KonisI-1FR GTGGAATTCCCGGGAGAGCTCAAGTTTTACCCCTCCTGG/ ﬁ(fﬁf;igcst‘;’n of
p-pist- CATAACCCTACCTTACTTGTGA gou
fragments
KoL 3FR CTGCTAATCCACGAGATGC/ ﬁ;nmpgig"g“;’n of
ppis ACCGCATGCGATATCGAGCTCTCCCGCGAGAAGTGCTAT fragme ngts“
fo-oend- 1R GTGGAATTCCCGGGAGAGCTCTGGTAGAACCTCAACGGACAA ﬁ(fnmpgig‘cgngn of
p-gev / GCAGCTCCAGCCTACACATGCGGCCTGCGTCACAAA fragme ngts“
Ko-oend 3ER CTAAGGAGGATATTCATATGCGCTTTCGTTATGAACA/ ﬁ(ﬁﬁg‘cxg’n of
p-g ACCGCATGCGATATCGAGCTCGGCAAAACCAAACACCTC fragme fts
foosorC-1ER GTGGAATTCCCGGGAGAGCTCACGCTATACCACCATTCC/ I‘;“mpliﬁca“on of
psert AGCCATTTCCCCTCACCAC OMOI0SOUS
fragments
CoosorCOFR TGGTGAGGGGAAATGGCTTGTGTAGGCTGGAGCTGC/ Amplification of
P AGAAACAGGCGATTAACCCATATGAATATCCTCCTTAG Kana fragments
foserC3FR GGTTAATCGCCTGTTTCT/ ﬁlﬁfliﬁcanon of
p-ser ACCGCATGCGATATCGAGCTCGCAGGGCATCCACCAGAT fr‘;g;:igus
kpfubR-1FR GTGGAATTCCCGGGAGAGCTCGCTCCCTGTTTCACCAGTC/ ﬁmpliﬁca“on of
p-jabit GCAGCTCCAGCCTACACATTGTGCTCTTACGCCCATC OMOI0SOUS
fragments
kpfubR-3FR CTAAGGAGGATATTCATATGTAACGTGAAGGACGAGCAATG/ ﬁéﬁf’ﬁgcxé’n of
P ACCGCATGCGATATCGAGCTCGTAGCCGATCCAGAAGACC fragme ngts
Co-ulaR-1ER GTGGAATTCCCGGGAGAGCTCGGCGATTCCCACTACTCCA/ ﬁ;nmpgig"g“sn of
p-utd GCAGCTCCAGCCTACACACCTTTGCGCTTCCGTCAT gou
fragments
T CTAAGGAGGATATTCATATGGTTTAAAGGTGCTGCTGAAA/ ﬁmmpliﬁcanon of
prutaft- ACCGCATGCGATATCGAGCTCCTCGCCTGATTTTGATGT fr(;gri)leoft(s)us
ComocB1FR GTGGAATTCCCGGGAGAGCTCCCATCACGCAGTCGTTTAA/ ﬁmmpliﬁca“on of
p-moc GCAGCTCCAGCCTACACAGTGCTTCATAGTATGCCCTCAG fr‘;g;:ri‘s’“s
p— CTAAGGAGGATATTCATATGCATTAACGGCAAGGCGCAGGC/ ﬁmmpliﬁca“on of
p-moc ACCGCATGCGATATCGAGCTCCGCTGGCGGCATTGGTCA fr‘;g;:ri‘s’“s
DQ-2628-1FR GCAGCAACGCACCGACCAGA/ ACACGGCGGCATCAGAGCAG  Check primer
DQ-2628-2FR GAAATGACCGACCAAGCG/AGCACTACCACCGTAGCAAA Check primer
CX-43816 ptsI-FR.  GCCGCCTGATGGAAGAAG/GATAGCCCAGTAGCTGACATT Check primer
DQ-gevA-1FR CTTTGCTACCAGGGTCTGC/ CCGATTGTCTGTTGTGCC Check primer
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Continued from Supplementary Table 1.

DQ-gcvA4-2FR
CX-43816 serC-
FR

DQ-fabR-1FR
DQ-fabR-2FR
DQ-ulaR-1FR
DQ-ulaR-2FR
DQ-mocB-1FR
DQ-mocB-2FR

C-ptsI-F/R

C-2628-F/R

JD-pACYC -F/R

ATTCCACCGCCGCCTTCT/ GCAGTTCGCCGACCACAA
CAGTTGGCCTGGGAGAAG/ CATCAGAGCAGCCGATTGT

TGGTTGATGACGCTGTCG/ CGTGTTCCGCTTCCTTTA
ATCAGGACATAGCGTTGGC/ CTCGGCTGCGGTATCTTT
GACCCACGATCACAACGA/ CTGCGGACTGGCTTTCTA
ATCAGGACATAGCGTTGGC/ GCAGCAGAATTTCAGGGAGT
CTGACGGTGAGCGAACTGA/ TGCGTGCAATCCATCTTG
GCGGACCGCTATCAGGACA/ ACCCGGACGACACGCTACTC

CGGGATCCGCACCGTAGTGACCCTCT/
CATGCATGCAAACCCATGATCTTCTCCT

CGGGATCCAAGCATAAGCGGCAGCAC/
CATGCATGCCGACGGGAACGATATTTGTA

ACTGTCCGACCGCTTTGG/ GGCACCTGTCCTACGAGTTG

Check primer
Check primer

Check primer
Check primer
Check primer
Check primer
Check primer

Check primer

Complementation
plasmid
construction
Complementation
plasmid
construction
Verification of the

complementation
plasmid




Supplementary Table 2. Insertion site statistics.?

Barcode sample name Total insertions Insertions inside of I.nsertion.s locgted
ORF intergenic region
LB Input
TTGG TOh LB 1 49786 40541 9245
ATCG TOh LB 2 41283 33716 7567
CACT TOh LB 3 41442 33703 7739
LB Output
AACT T4h LB 1 45799 37107 8692
TATA T4h LB 2 27655 22501 5154
TCAG T4h LB 3 34953 28392 6561
G. mellonella Output

TTTT G4h 1-1 55408 44974 10434
GAAG G4h 1-2 7360 5887 1473
ACCA G4h 1-3 58672 47612 11060
CTTA G4h 2-1 1442 1189 253

ACGT G4h 2-2 8225 6703 1522
CCTT G4h 2-3 49255 39922 9333
AGGA G4h 3-1 52377 42437 9940
AACC G4h 3-2 56691 45964 10727
AGTC G4h 3-3 52605 42637 9968

a: The gray background samples reads < 50% of the total insertion positions.
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Supplementary Table 3. Virulence factors in G. mellonella model found by Tn-seq.?

Notes on function and

Gene ID Gene Product Kknown links to virulence log(G4h/T0) AVG
Energy production and conversion
Low-capsule, Kpn
(Dorman et al., 2018),
K43816_GM000319 glpD Glycerol-3-phosphate dehydrogenase Listeria monocytogenes -1.932
(Crespo Tapia et al., 2018)
(Koomen et al., 2018)
. 2-polyprenyl-6-methoxyphenol hydroxylase and
K43816_GM000767 ubil related FAD-dependent oxidoreductases UPEC (Floyd et al., 2016) -1.752
L. . (Lencina et al., 2018;Vilcheze
K43816_GM003140 ndh NADH dehydrogenase, FAD-containing subunit etal, 2018) -2.165
K43816 GMO04572  ppa Inorganic pyrophosphatase (Wuetal, 2% ?é()}ahm etal, -3.549
. . Streptococcus pneumoniae
K43816_GM005032 atpC FoF1-type ATP synthase, epsilon subunit (Cortes et al., 2008) -1.972
Cell cycle control, cell division, chromosome partitioning
o . Fusobacterium nucleatum
K43816_GM000281 ftsX Cell division protein (W et al., 2018) -3.142
s . . Bacillus anthracis
K43816_GMO003151 yceG Cell division protein, involved in septum cleavage (Franks et al., 2014) -2.415
K43816_GM004949 ftsN Cell division protein (Aurass et al., 2016) -1.950
Amino acid transport and metabolism
Vaccine candidate
K43816_GM000351 aroB 3-dehydroquinate synthetase (Stritzker et al., 2004;Cuccui et -2.562
al., 2007;Robinson et al., 2015)
3'-phosphoadenosine 5'-phosphosulfate Vibrio fischeri
K43816_GMO001022 cysH sulfotransferase (PAPS reductase)/FAD synthetase or . - -3.014
(Singh et al., 2015)
related enzyme
Vaccine candidate
K43816_GMO001410 aroC Chorismate synthase (Xiong et al., 2015;Liu et al., -2.824
2018)
. ABC-type amino acid transport/signal transduction Flagella
LA I (P ey system, periplasmic component/domain (Schuhmacher et al., 2015) e
K43816_GM003319 aroA4 S-enolpyruvylshikimate-3-phosphate synthase (Karki and Ham, 2014) -2.504
3-deoxy-D-arabino-heptulosonate 7-phosphate .
K43816_GMO003532  aroG (DAHP) synthase (Aruni et al., 2013) -2.396
. . peptidoglycan synthesis R
K43816_GMO004876  dapF Diaminopimelate epimerase (Liechti et al., 2018) 2.665
Nucleotide transport and metabolism (purine and pyrimidine metabolism)
K43816_GMO000125  pyrE Orotate phosphoribosyltransferase (Yuan et al., 2013) -2.294
K43816 GMO01322  purC Phosphonbosylamlnm;;ﬁizcs)lee-succmocarboxamlde (Yuan et al., 2013) 3787
K43816_GM001487 wrdB Ribonucleotide reduct:ilgrenl;?]:a subunit, ferritin-like (Yuan et al., 2013) -1.790
K43816_GM002960 pyrF Orotidine-5'-phosphate decarboxylase (Yuan et al., 2013) -2.945
K43816_GMO003172  pyrC Dihydroorotase (Yuan et al., 2013) -3.303
K43816_GM003285  pyrD Dihydroorotate dehydrogenase (Schwager et al., 2013) -3.613
K43816_GMO003815  purE P h"sPh"“b"sylcarbo’gjg;g"‘m‘daz"le (NEALY (Yuan et al., 2013) -3.819
K43816_GM004266 carA Carbamoylphosphate synthase small subunit (Yuan et al., 2013) -2.085
K43816_GMO004879 cyaA Adenylate cyclase (Lin et al., 2013) -2.534



https://www.ncbi.nlm.nih.gov/pubmed/26239100
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Continued from Supplementary Table 3

Carbohydrate transport and metabolism

K43816_GMO000751 tht Transketolase
K43816_GMO000887 araE Predicted arabinose efflux permease
K43816_GMO001632  mshA Group 1 glycosyl transferase
K43816_GM001633 orf8 Glycogen synthase
K43816_GMO001642  manB Phosphomannomutase
K43816_GMO001876 zwf Glucose-6-phosphate 1-dehydrogenase

Coenzyme transport and metabolism (Vitamin B6 metabolism)

K43816_GM001228 pdxJ Pyridoxine 5'-phosphate synthase

K43816 GM001420  pdxB Phosphoglycerate dehydrogenase or related

dehydrogenase
K43816_GM002289  pdxH Pyridoxine/pyridoxamine 5'-phosphate oxidase
K43816_GM003320 RS Phosphoserine aminotransferase
(pdxC)
K43816_GMO004257  pdxA 4-hydroxy-L-threonine phosphate dehydrogenase

Lipid transport and metabolism

K43816_GMO003153  fabF 3-oxoacyl-(acyl-carrier-protein) synthase
Translation, ribosomal structure and biogenesis

K43816_GMO000425 def Peptide deformylase

K43816_GM000532 rbfA Ribosome-binding factor A

Polyribonucleotide nucleotidyltransferase

LGSR0 (CMILLEBED prp (polynucleotide phosphorylase)

K43816_GM001202 ( :2;% Pseudouridylate synts};iscei:,ﬁ? S rRNA- or tRNA-
K43816_GM004218  mraW 16S rRNA C1402 N4-methylase RsmH
Transcription

K43816_GM000977  gcvA DNA-binding transcriptional regulator
K43816_GM001936 (fgjdg) DNA-binding transcriptional regulator, FadR family

K43816_GM002106 ~ mexL DNA-binding transcriptional regulator, AcrR family

DNA-binding transcriptional regulator, Lacl/PurR
family

K43816_GM002807  dmiR DNA-binding transcriptional regulator, LysR family

K43816_GMO002537 gntR_I

K43816_GM002967 cysB DNA-binding transcriptional regulator, LysR family

DNA-binding transcriptional regulator, MocR family,

LGS (GRS T contains an aminotransferase domain

K43816_GMO004010 ecpR DNA-binding transcriptional regulator, CsgD family

DNA-binding response regulator, OmpR family,
contains REC and winged-helix (WHTH) domain
DNA-binding transcriptional regulator of sugar
metabolism, DeoR/GIpR family

K43816_GM004307 arcA

K43816_GM004609 ulaR

(Kovarova et al., 2018)

Component of capsule
biosynthesis operon
Component of capsule
biosynthesis operon
(Shu et al., 2009)
Component of capsule
biosynthesis operon
(Shu et al., 2009)

(Guo et al., 2015)

(Grubman et al., 2010)
(Grubman et al., 2010)
(Grubman et al., 2010)
(Descamps et al., 2018)

(Grubman et al., 2010)

(Li et al., 2023)

Essential gene

(Rosenzweig and Schesser,
2007)

Y. pestis (Garbom et al., 2004)

E. coli (Xu et al., 2019)

EHEC, V. cholerae (Binepal et
al., 2016;Pifer et al., 2018)

P. aeruginosa (Yu et al., 2025)

(Haine et al., 2005;Li et al.,
2017)

(Song et al., 2019)

(Merrell, 2007;Buettner et al.,
2008)

-2.457

-2.216

-2.965

-1.796

-1.833

-2.432

-2.851

-2.622

-3.070

-3.354

-2.601

-2.189

-2.631

-2.351

-1.868

-2.604

-2.086

-3.004

-1.859

-1.988

-2.391

-1.864

-4.209

-1.790

-1.914

-1.945

2414
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SOS-response transcriptional repressor LexA (RecA-

K43816_GMO04765 lex4 mediated autopeptidase)

K43816_GMO004925  fabR DNA-binding transcriptional regulator, AcrR family

K43816_GM004945 metJ Transcriptional regulator of met regulon

Replication, recombination and repair

K43816_GM000921 recC Exonuclease V gamma subunit

K43816_GMO001216  srmB Superfamily I DNA and RNA helicase

K43816_GM004490 - Integrase

K43816_GM004491 wzyE Integrase

K43816_GM004872 uvrD Superfamily I DNA or RNA helicase

K43816_GM004874  xerC Site-specific recombinase

K43816_GMO004888 wzy ECA polymerase

DNA polymerase I - 3'-5' exonuclease and polymerase

K43816_GM005000 polA .
- domains

Cell wall/membrane/envelope biogenesis

WaaQ
K43816_GM000140 ADP-heptose, LPS heptosyltransferase
- (rfaQ) P prosy
K43816_GM000141  wabN Peptidoglycan / xylan / chitin deacetylase

ABC-type lipopolysaccharide export system, ATPase

K43816_GM000498 IptB
- component

K43816_GMO000500 IptC Lipopolysaccharide export system protein

K43816_GM000652 tolC Outer membrane protein

BamB Outer membrane protein assembly factor BamB,
K43816_GMO001276 (vfgl) contains PQQ-like beta-propeller repeat
K43816 GMO01626 wzi Outer membrane protein Wzi involved in capsule
- attachment

Periplasmic protein involved in polysaccharide

st (LI wea export, contains SLBB domain of the beta-grasp fold

K43816_GM002042 galU UTP-glucose-1-phosphate uridylyltransferase

Lipopolysaccharide biosynthesis regulator YciM,
contains six TPR domains and a predicted metal-
binding C-terminal domain

lapB
K43816_GMO002961 (YciM)

K43816_GMO003617  dacC D-alanyl-D-alanine carboxypeptidase

Exopolysaccharide biosynthesis protein Epsl,

K43816_GM004449 epsl predicted pyruvyl transferase

K43816_GM004891 wecE dTDP-4-amino-4,6-dideoxygalactose transaminase

K43816_GMO004893 rfbA dTDP-glucose pyrophosphorylase,

K43816_GM004894 rfbB dTDP-D-glucose 4,6-dehydratase

UDP-N-acetylmuramyl pentapeptide
phosphotransferase/UDP-N-acetylglucosamine-1-
phosphate transferase

K43816_GM004898 wecA

Post translational modification, protein turnover, chaperones

Stringent starvation protein A, Glutathione S-

K43816_GM000480 sspA
- transferase

(Walter et al., 2015)
(Hermans et al., 2016)

(Bourgeois et al., 2018)

(Tenor et al., 2004)

LPS bioynthesis
(Shivatare et al., 2022)

(Atwood et al., 2016)

(Nath and Morona, 2015;Nath
etal., 2015)

LPS bioynthesis

LPS bioynthesis

(Sperandeo et al.,
2007;Martorana et al., 2016)

(Sestito et al., 2014)

(Gil et al., 2006)

(Fardini et al., 2007;Hsieh et
al., 2016)

Kpn(Shu et al., 2009)
Kpn(Shu et al., 2009)

(Chang et al., 1996)

wzy
(Zarantonelli et al., 2013)

(Yanez et al., 2008)

enterobacterial common
antigen (ECA) biosynthesis
(Guo et al., 2012), O-antigen
export system permease protein

the synthesis of O-specific LPS

capsule biosynthesis/regulation

Francisella. EHEC. Etc.
(Cuthbert et al., 2017)

-2.409

-2.950

-3.822

-2.738

-1.864

-1.761

-1.744

-1.764

-2.711

-2.991

-3.307

-2.446

-3.613

-1.817

-4.130

-2.656

-3.308

-2.515

-4.189

-3.079

-2.039

-3.223

-1.806

-2.013

-2.034

-3.868

-1.906

-2.456

10
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Succinate dehydrogenase flavin-adding protein,

K43816_GMO000784 (ggg) antitoxin component of the CptAB toxin-antitoxin
module

K43816_GMO001177  smpB SsrA tmRNA-binding protein

C-terminal processing protease CtpA/Prc, contains a

K43816_GMO001899 prc PDZ domain

K43816_GM001933 dsbB Disulfide bond formation protein DsbB
K43816_GM002695 yedK Putative SOS response-associated peptidase YedK

K43816_GMO003895 lon ATP-dependent Lon protease, bacterial type

Regulator of protease activity HfIC,
stomatin/prohibitin superfamily
Regulator of protease activity HfIK,
stomatin/prohibitin superfamily
ATP-dependent protease HsIVU (ClpYQ), peptidase
subunit

K43816_GM004620 hflC
K43816_GM004621 hfIK
K43816_GM004950 hslV
K43816_GM005003 dsbA Protein-disulfide isomerase
Inorganic ion transport and metabolism

K43816_GM000422 trkA Trk K+ transport system, NAD-binding component

ABC-type Mn2+/Zn2+ transport system, permease
component
Alkylhydroperoxidase family enzyme, contains CxxC
motif
ABC-type Fe2+-enterobactin transport system,
periplasmic component
3'-Phosphoadenosine 5'-phosphosulfate (PAPS) 3'-
phosphatase

K43816_GMO001869  znuB
K43816_GM002570

K43816_GMO003676  fepB
K43816_GMO004584  cysQ
K43816_GM004840 trkG Trk-type K+ transport system, membrane component

General function prediction only

NAD(P)H-dependent flavin oxidoreductase YrpB,

K43816_GMO001285  guaB . . .
- nitropropane dioxygenase family

bepA
/g0
K43816_GMO002549 ahlK

K43816_GMO001315 Putative Zn-dependent protease, contains TPR repeats

Glyoxylase or a related metal-dependent hydrolase,
beta-lactamase superfamily 1T

K43816_GM003841  ybaB Conserved DNA-binding protein YbaB
yhdP .
K43816_GM000454 ) outer membrane permeability factor YhdP
K43816_GMO001872  mepM Cell envelope opacity-associated protein A
K43816_GM002502 17 tative phosphoribulokinase
L (prkB) pu phosp!

Uncharacterized conserved protein YbaR, Trm112

K43816_GMO03311 yeaR family, UPF0434 family protein YcaR

K43816_GM003902 yajG Uncharacterized lipoprotein YajG
K43816_GM004877 yifL Predicted small periplasmic lipoprotein YifL

Phosphate starvation-inducible protein PhoH,
K43816_GM003596  phoH predicted ATPase

Intracellular trafficking, secretion, and vesicular transport

Type VI protein secretion system component Hep

K43816_GM002634  hep (seercted cytotoxin)

(Masuda et al., 2012;McNeil et
al., 2014)

High-capsule

(Seo and Darwin, 2013)

Burkholderia
pseudomallei(McMahon et al.,
2018)

(Takaya et al., 2003;Van
Melderen and Aertsen,
2009;Lee et al., 2018)

(Dong et al., 2017)

(Denoncin et al., 2010;Vilches
etal., 2012)

(Alkhuder et al., 2010;Binepal
etal., 2016)

(Wang et al., 2014)

(Palacios et al., 2017)

(Laasik et al., 2005;Gebhardt et
al., 2015)
(Alkhuder et al., 2010;Binepal
etal., 2016)

(Santiago et al., 2015;Kofoed
etal., 2016)

(Daimon et al., 2017)

LPS bioynthesis

UPEC(Huang et al., 2024)

S. Typhimurium(Valdespino-
Diaz et al., 2022)

(Kim et al., 2017;Ma et al.,
2017)

-1.925

-1.853

-1.881

-4.408

-2.312

-1.761

-2.010

-1.964

-1.878

-4.097

-2.291

-2.031

-1.773

-2.823

-2.028

-2.514

-4.314

-2.938

-1.845

-1.801

-2.370

-1.953

-2.024

-2.680

-2.684

-5.143

-2.635

-1.855
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Continued from Supplementary Table 3

K43816_GMO003939 secD Preprotein translocase subunit SecD (Matsuyama et al., 1993) -3.724

Sec-independent protein secretion pathway (Ding and Christie, 2003;De

LGERIRCIAIL S ok s component TatC Buck et al., 2005) ey
K43816_GM004850 tatB Sec-independent protein translocase protein (DingBiﬁ:i(e:?:ls:i;bég;) SHDE -2.662
K43816_GMO004851 tatA Sec-independent protein translocase protein (Ding and Christie, 2003) -3.178
K43816_GM003850  acrd Multidrug efflux p”“gj;?ﬁ;‘“ (membrane-fusion (Blair et al., 2009) 2.631
K43816_GMO003851 acrB Multidrug efflux pump subunit (Blair et al., 2009) -2.376
Absent from COG database

K43816_GM001122 hypothetical protein -1.965
K43816_GMO001195 hypothetical protein -2.382
K43816_GM001288 hypothetical protein -2.561
K43816_GMO001521 hypothetical protein -1.822
K43816_GM001638 hypothetical protein -2.792
K43816_GM001720 hypothetical protein -1.926
K43816_GM001807 hypothetical protein -2.212
K43816_GMO001831 hypothetical protein -2.386
K43816_GMO001838 hypothetical protein -2.514
K43816_GM002429 hypothetical protein -1.919
K43816_GM002451 hypothetical protein -2.746
K43816_GM002835 hypothetical protein -1.732
K43816_GMO003174 hypothetical protein -1.892
K43816_GM003179 hypothetical protein -2.439
K43816_GM003678 hypothetical protein -1.794
K43816_GM003900 hypothetical protein -1.924
K43816_GM004337 hypothetical protein -2.153
K43816_GM004464 hypothetical protein -3.030
K43816_GM004474 hypothetical protein -1.891
K43816_GM004494 hypothetical protein -1.801

a: The gray blackground genes are vital genes that are exclusively present in the vivo group of the G. mellonella, but not in the LB group in vitro.
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