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Table 1 Genomic mutations of four major classes of virulence factors in NKU_KlebA1 and NKU_Kleb8A7
compare with NKU_Kleb8. NKU_Kleb8 was one pure K. pneumoniae strain isolated from SHIME before
AMX exposure, NKU_KlebA1 was isolated after AMX exposure, and NKU_Kleb8A7 was evolved from
NKU_Kleb8 after AMX exposure.
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Vfdb ID Vfdb
Name

Vfdb Function Function
Type

Isolates

VFG000679 dep/capD Gamma-glutamyltranspeptidase, required for
polyglutamate anchoring to peptidoglycan

Capsule NKU_Kleb8A7b

VFG000700 bsc1 Bifunctional; ribulose 5-phosphate reductase; CDP-
ribitol pyrophosphorylase

Capsule NKU_Kleb8A7b

VFG000963 hasB UDP-glucose 6-dehydrogenase Capsule NKU_Kleb8A7b

VFG001306 cap8J Capsular polysaccharide synthesis enzyme Cap8J Capsule NKU_Kleb8A7b

VFG001311 cap8O Capsular polysaccharide synthesis enzyme Cap8O Capsule NKU_Kleb8A7b

VFG001342 cpsO Glycosyl transferase cpso Capsule NKU_Kleb8A7a

VFG001373 cps4I UDP-N-acetylglucosamine-2-epimerase Capsule NKU_Kleb8A7b

VFG001964 Cj1436c Aminotransferase Capsule NKU_Kleb8A7b

VFG001965 Cj1437c Aminotransferase Capsule NKU_Kleb8A7b

VFG001966 Cj1438c Sugar transferase Capsule NKU_Kleb8A7b

VFG001971 kpsF D-arabinose 5-phosphate isomerase Capsule NKU_Kleb8A7b

VFG001988 cysC Adenylylsulfate kinase Capsule NKU_Kleb8A7b

VFG002182 cpsI UDP-galactopyranose mutase Capsule NKU_KlebA1c

VFG002189 cpsB Phosphatidate cytidylyltransferase Capsule NKU_Kleb8A7b

VFG002190 cpsA Undecaprenyl diphosphate synthase Capsule NKU_Kleb8A7b

VFG002546 wcbT Acyl-coa transferase Capsule NKU_Kleb8A7b

VFG002548 wcbR Capsular polysaccharide biosynthesis fatty acid
synthase

Capsule NKU_Kleb8A7b

VFG002550 wcbP Capsular polysaccharide biosynthesis
dehydrogenase/reductase

Capsule NKU_Kleb8A7b

VFG002552 wcbN D-glycero-d-manno-heptose 1,7-bisphosphate
phosphatase

Capsule NKU_Kleb8A7b

VFG002563 wzt2 ATP-binding ABC transporter capsular
polysaccharide export protein

Capsule NKU_Kleb8A7b

VFG002566 wcbC Capsular polysaccharide biosynthesis/export protein Capsule NKU_Kleb8A7b,c

VFG002567 wcbB Capsular polysaccharide glycosyltransferase
biosynthesis protein

Capsule NKU_Kleb8A7a

VFG000113 pilC Still frameshift type 4 fimbrial biogenesis protein pilc Fimbriae NKU_Kleb8A7b

VFG000114 xcpA/pilD Type 4 prepilin peptidase pild Fimbriae NKU_Kleb8A7b

VFG000232 pilT Twitching motility protein pilt Fimbriae NKU_Kleb8A7b

VFG000446 fimD Usher protein fimd Fimbriae NKU_KlebA1a

VFG000454 lpfC Long polar fimbrial usher protein lpfc Fimbriae NKU_KlebA1c,
NKU_Kleb8A7b

VFG000455 lpfB Long polar fimbrial chaperone protein lpfb Fimbriae NKU_Kleb8A7b

 

Table 1 Genomic mutations of four major classes of virulence factors in NKU_KlebA1 and NKU_Kleb8A7
compare with NKU_Kleb8. NKU_Kleb8 was one pure K. pneumoniae strain isolated from SHIME before
AMX exposure, NKU_KlebA1 was isolated after AMX exposure, and NKU_Kleb8A7 was evolved from
NKU_Kleb8 after AMX exposure (continued).
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VFG000456 lpfA Long polar fimbria protein lpfa Fimbriae NKU_Kleb8A7b

VFG000871 fimB Type 1 fimbriae Regulatory protein fimb Fimbriae NKU_Kleb8A7b

VFG000872 fimE Type 1 fimbriae Regulatory protein fime Fimbriae NKU_Kleb8A7b

VFG000873 fimA Type-1 fimbrial protein, A chain precursor Fimbriae NKU_Kleb8A7b

VFG000874 fimI Fimbrin-like protein fimi precursor Fimbriae NKU_Kleb8A7b

VFG000875 fimC Chaperone protein fimc precursor Fimbriae NKU_Kleb8A7b

VFG000876 fimD Outer membrane usher protein fimd precursor Fimbriae NKU_Kleb8A7b,c

VFG000877 fimF Fimf protein precursor Fimbriae NKU_Kleb8A7b,c

VFG000878 fimG Fimg protein precursor Fimbriae NKU_Kleb8A7b

VFG000879 fimH Fimh protein precursor Fimbriae NKU_Kleb8A7b

VFG000882 papA P pilus major subunit papa Fimbriae NKU_Kleb8A7a

VFG000883 papH P pilus termination subunit paph Fimbriae NKU_Kleb8A7a

VFG000884 papC Usher protein papc Fimbriae NKU_Kleb8A7a

VFG000885 papD Chaperone protein papd Fimbriae NKU_Kleb8A7a

VFG000912 focD F1C fimbrial usher Fimbriae NKU_KlebA1c

VFG001145 hifB Periplasmic chaperone Fimbriae NKU_Kleb8A7b

VFG001206 fbpC Iron(III ABC transporter, ATP-binding protein Fimbriae NKU_Kleb8A7b

VFG001213 pilS Two-component sensor pils Fimbriae NKU_Kleb8A7b

VFG001214 pilR Two-component response regulator pilr Fimbriae NKU_Kleb8A7b

VFG001225 pilG Twitching motility protein pilg Fimbriae NKU_KlebA1c,
NKU_Kleb8A7b

VFG001231 chpA Still frameshift probable component of
chemotactic signal transduction system

Fimbriae NKU_KlebA1a

VFG001234 chpD Probable transcriptional regulator Fimbriae NKU_Kleb8A7b

VFG001880 pilB Type IV pilus assembly protein pilb Fimbriae NKU_KlebA1c,
NKU_Kleb8A7b

VFG002412 yagY/ecpB E. coli common pilus chaperone EcpB Fimbriae NKU_Kleb8A7b

VFG002414 yagZ/ecpA E. coli common pilus structural subunit EcpA Fimbriae NKU_Kleb8A7b

VFG002415 yagX/ecpC E. coli common pilus usher EcpC Fimbriae NKU_Kleb8A7b

VFG002416 yagW/ecpD Polymerized tip adhesin of ECP fibers Fimbriae NKU_Kleb8A7b

Table 1 Genomic mutations of four major classes of virulence factors in NKU_KlebA1 and NKU_Kleb8A7
compare with NKU_Kleb8. NKU_Kleb8 was one pure K. pneumoniae strain isolated from SHIME before
AMX exposure, NKU_KlebA1 was isolated after AMX exposure, and NKU_Kleb8A7 was evolved from
NKU_Kleb8 after AMX exposure (continued).
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VFG002417 yagV/ecpE E. coli common pilus chaperone ecpe Fimbriae NKU_Kleb8A7b

VFG002428 pilD Type IV prepilin leader peptide type M1 Fimbriae NKU_Kleb8A7b

VFG010463 pilQ Type IV pilus secretin protein pilq Fimbriae NKU_Kleb8A7b

VFG017856 pilW Type IV fimbrial biogenesis protein pilw Fimbriae NKU_Kleb8A7b,c

VFG042535 f17d-A F17 fimbrial major subunit protein Fimbriae NKU_Kleb8A7b

VFG042536 f17d-D F17 fimbrial chaperone Fimbriae NKU_Kleb8A7b

VFG042537 f17d-C F17 fimbrial uscher Fimbriae NKU_Kleb8A7b

VFG000033 bplF Lipopolysaccharide biosynthesis protein LPS NKU_Kleb8A7b

VFG000036 bplC Lipopolysaccharide biosynthesis protein LPS NKU_Kleb8A7b

VFG000038 bplA Probable oxidoreductase LPS NKU_Kleb8A7b

VFG000139 waaG B-band O-antigen polymerase LPS NKU_Kleb8A7b

VFG000142 waaC 3-deoxy-D-manno-octulosonic-acid (KDO
transferase

LPS NKU_Kleb8A7b

VFG000313 gluP Glucose/galactose transporter LPS NKU_Kleb8A7b

VFG000320 kdtB Lipopolysaccharide core biosynthesis protein LPS NKU_Kleb8A7b

VFG000670 gtrB Bactoprenol glucosyl transferase LPS NKU_KlebA1c,
NKU_Kleb8A7b

VFG002220 pgm Phosphoglucomutase LPS NKU_Kleb8A7b

VFG002224 wbkA Mannosyltransferase LPS NKU_Kleb8A7a

VFG002228 wzt O-antigen export system ATP-binding protein LPS NKU_Kleb8A7a

VFG002230 wbkC GDP-mannose 4,6-dehydratase / GDP-4-amino-
4,6-dideoxy-D-mannose formyltransferase

LPS NKU_Kleb8A7b

VFG011453 wbpZ Mannosyltransferase C LPS NKU_Kleb8A7a

VFG013400 rfaF ADP-heptose-LPS heptosyltransferase II LPS NKU_Kleb8A7b

VFG000358 fyuA Pesticin/yersiniabactin receptor protein Siderophores NKU_Kleb8A7a

VFG000359 ybtE Yersiniabactin siderophore biosynthetic protein Siderophores NKU_Kleb8A7b

VFG000360 ybtT Yersiniabactin biosynthetic protein ybtt Siderophores NKU_Kleb8A7a

VFG000361 ybtU Yersiniabactin biosynthetic protein ybtu Siderophores NKU_Kleb8A7a

VFG000362 irp1 Yersiniabactin biosynthetic protein Irp1 Siderophores NKU_Kleb8A7a

VFG000363 irp2 Yersiniabactin biosynthetic protein Irp2 Siderophores NKU_Kleb8A7a

VFG000364 ybtA Transcriptional regulator ybta Siderophores NKU_Kleb8A7a

Table 1 Genomic mutations of four major classes of virulence factors in NKU_KlebA1 and NKU_Kleb8A7
compare with NKU_Kleb8. NKU_Kleb8 was one pure K. pneumoniae strain isolated from SHIME before
AMX exposure, NKU_KlebA1 was isolated after AMX exposure, and NKU_Kleb8A7 was evolved from
NKU_Kleb8 after AMX exposure (continued).
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VFG000365 ybtP Lipoprotein inner membrane ABC-transporter Siderophores NKU_Kleb8A7a

VFG000366 ybtQ Inner membrane ABC-transporter ybtq Siderophores NKU_Kleb8A7b

VFG000367 ybtX Putative signal transducer Siderophores NKU_Kleb8A7a

VFG000368 ybtS Salicylate synthase Irp9 Siderophores NKU_Kleb8A7b

VFG000923 fepA Ferrienterobactin outer membrane transporter Siderophores NKU_KlebA1c,
NKU_Kleb8A7b,c

VFG000924 fepB Ferrienterobactin ABC transporter periplasmic
binding protein

Siderophores NKU_Kleb8A7b

VFG000925 fepC Ferrienterobactin ABC transporter atpase Siderophores NKU_Kleb8A7b

VFG000926 fepD Ferrienterobactin ABC transporter permease Siderophores NKU_Kleb8A7b

VFG000928 fepG Iron-enterobactin ABC transporter permease Siderophores NKU_Kleb8A7b

VFG000929 entD Phosphopantetheinyl transferase component of
enterobactin synthase multienzyme complex

Siderophores NKU_KlebA1c,
NKU_Kleb8A7b

VFG000930 entF Enterobactin synthase multienzyme complex
component, ATP-dependent

Siderophores NKU_Kleb8A7b

VFG000931 entC Isochorismate synthase 1 Siderophores NKU_Kleb8A7b

VFG000932 entE 2,3-dihydroxybenzoate-AMP ligase component of
enterobactin synthase multienzyme complex

Siderophores NKU_Kleb8A7b

VFG000933 entB Isochorismatase Siderophores NKU_Kleb8A7b

VFG000934 entA 2,3-dihydro-2,3-dihydroxybenzoate dehydrogenase Siderophores NKU_Kleb8A7b,c

VFG000935 iroN Salmochelin receptor iron Siderophores NKU_Kleb8A7b

VFG000936 iutA Ferric aerobactin receptor precusor iuta Siderophores NKU_KlebA1c,
NKU_Kleb8A7b

VFG012501 iroE Esterase Siderophores NKU_Kleb8A7b

VFG044159 fes Enterobactin/ferric enterobactin esterase Siderophores NKU_Kleb8A7b

VFG044165 entS Enterobactin exporter, iron-regulated Siderophores NKU_Kleb8A7b

aEmergence of new virulence factor genes not exist in wild type strain NKU_Kleb8;
bAppearance  of  single nucleotide polymorphisms (SNPs)  sites compared with  wild type strain

NKU_Kleb8;
cAppearance of insertion-deletions (InDels) sites compared with wild type strain NKU_Kleb8
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