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Table 1. Carbapenem-resistant Klebsiella pneumoniae strains with capsular gene mutations.
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F8 Tyr710fs - + + + + M + + + + + + + + + +
F9 Tyr710fs - + + + + M + + + + + + + + + +
F10 Tyr710fs - + + + + M + + + + + + + + + +
J1 WT - + + + + + + + + + + + + + + +
J2 WT - + - - - - - - - - + + + + + +
J3 WT - + + + + + + + + + + + + + +
J4 | Phe269Lleu | - * M + + + + + + + + L
J5 WT - + - - - + + + + + + + + + + +
J6 WT - + - - - - + + + + + + + + + +
J7 WT - + - - + + + + + + + + + + +
Jg Phe269Leu - + + + + M + + + + + + + + + +
Jo WT - + - - - - - - - - + + + + + +
J10 WT - + + + + + + + + + + + + + + +

ID: Strain identification; cps: capsular polysaccharide; WT: wild-type; Phe: phenylalanine; Leu: leucine; Pro: proline; Gin:
glutamine; Tyr: tyrosine; fs: frameshift; M: the mutation indicated in column 2 (cps mutation) was found within wzc.

TAll strains were from clade 2, with KL107 capsule type
+: presence of a specific capsular gene

—: absence of a specific capsular gene
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Table 2. Core genome single nucleotide polymorphisms and insertion-deletions in carbapenem-resistant
Klebsiella pneumoniae strains from patients A (A1 and A4) and G (G1 and G4).

Position Type A1 A4 Effect Gene Product
45741 snp A T 580A>T (GIn187LeL) phnR Zg;?g\ézttkr)annzggféisgal regulator of 2-aminoethylphosphonate
844117 snp  C T 287G>A (Gly96Asp) fimH  Type 1 fimbrin D-mannose specific adhesin

1262114 snp T G 229T>G (Tyr77Asp) rseB  Sigma-E factor regulatory protein RseB

1567657  snp  C T 1283G>A (Arg428His) glpA  Anaerobic glycerol-3-phosphate dehydrogenase subunit A
1588622  snp C T 586C>T (GIn196 stop gained) ~ OMpK36  Outer membrane porin ompK36

1744504  snp A C  1814A>C (GIn605Pro) wzC  Putative tyrosine-protein kinase in cps region

1971516 snp G T 982C>A (Pro328Thr) Hypothetical protein

JUe L 2228874 del TG T  1210delC (GIn404 frameshift) narX  Nitrate/nitrite sensor protein NarX
SYnonymous | 732548 smp A T 359A>T (Lys120Met) narG  Respiratory nitrate reductase 1 alpha chain

2417503  snp A T 89T>A (Leu30GIn) codAch2  Pterin deaminase

3030270 snp A G 658T>C (Cys220Arg) metl_3  D-methionine transport system permease protein Metl

4181531 snp C G 496C>G (Leu166Val) rcnA Nickel/cobalt efflux system RcnA

4443485  snp c T 1325G>A (Arg442Gin) dgt Deoxyguanosinetriphosphate triphosphohydrolase

4475399  snp  C T 631C>T (Arg211Trp) outN  Type Il secretion system protein N

4540957  snp T C  848A>G (His283Arg) ftsW  Putative peptidoglycan glycosyltransferase FtsW

4686672  snp G A 28G>A (Asp10Asn) fhiuF  Ferric iron reductase protein FhuF
49745 snp T C 312T>C phnV_2  Pputative 2-aminoethylphosphonate transport system permease PhnV
907600 snp C T  402C>T thyA Thymidylate synthase

1405990  snp c T  909G>A dapE  Succinyl-diaminopimelate desuccinylase

1596573  snp G A 21C>T dauA_1  C4-dicarboxylic acid transporter DauA

synonymous | 2705077 snp T C  1170T>C yihB  Putative metabolite transport protein YjhB

2790563  snp G A B87G>A pobB  Phenoxybenzoate dioxygenase subunit beta

3047092  snp A G  1077T>C Hypothetical protein

3687400  snp G A 288C>T aptA_1  Apulose-4-phosphate transketolase subunit A

4156596  snp C T  363G>A mscK  Mechanosensitive channel MscK

_ _ 42479 del TG T
intergenic 76006 snp c T
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Variant Position Type G1 G7 Effect Gene Product
3027705 snp A G 14T>C (lle5Thr) Hypothetical protein
- >

syn:r?ynmous 4303499 snp A (13@2;’1\-530 lon_2 Lon protease
4418723 shp A T 374T>A (lle125Asn)  ecpA_2 Common pilus major fimbrillin subunit EcpA

synonymous | 4781213 snp G C 153C>G deoC_2 Deoxyribose-phosphate aldolase
1229978 ins T TAAACTAATGGTTCCGCTAACTCGTG
1410052 snp A Cc

intergenic 4358613 del AT A

4940499 snp A T
4940526 snp T A

Data were generated using hybrid assemblies of long- and short-read WGSs. K. pneumoniae 30660/NJST258_1 served
as reference genome. Note that there were no core genome variants observed in strains J1 or J2.

SNP: single nucleotide polymorphim; ins: insertion; del: deletion; GIn: glutamine; Leu: leucie; Gly: glycine; Asp: aspartic
acid; Tyr: tyrosine; Arg: arginine; His: histidine; Pro: proline; Thr: threonine; Lys: lysine; Cys: cysteine; Val: valine; Trp:
tryptophan; Asn: asparagine; lle: isoleucine
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Table 3. Pan-genome comparisons of carbapenem-resistant Klebsiella pneumoniae from three patients (A G, J).

. . Length . . . .
Strain | Contig (bﬁ) Plasmid Replicons Resistance genes Virulence genes
acrAB, ecpABCDER, entABCEFS, fepABCDG, fimABCDEFGHIK,
mrkCDFJIH, rpoS, rcsB, galF, gndA, ugd, rfbABD,
clbABCDEFGHIIKLMNOPQS, fyuA/psn, irpl, irp2, rcsA, irok,
1(Chr)  5499,994 blaSHV-158, fosA6, ogxA, ogxB ybtAETUPQXS, tssBCDFGHIKLM, iutA, ompA, fur, fes, wzi,
KP1_RS17220, KP1_RS17225, KP1_RS17230, KP1_RS17240,
Al KP1_RS17355
2 166,337  IncFIC(FII), IncFIB(AP001918) tet(A) iroBCDEN, iutA, iucABCD
(Plasmid)
. blaKPC-3, blaTEM-150, blaOXA-9, blaSHV-158, dfrA14,
3 (Plasmid) 161,666 Fll(pBK30683) sul2, aph(3")-1b, aph(6)-Id, aadA1, aac(6')-Ib-AKT
acrAB, ecpABCDER, entABCEFS, fepABCDG, fimABCEFGHIK,
mrkCDFJIH, rposS, rcsB, galF, gndA, ugd, rfbABD,
clbABCDEFGHIJKLMINOPQS, fyuA/psn, irpl, irp2, rcsA, irok,
1(Chr) 5,498,521 blaSHV-158, fosA6, ogxA, oqxB ybtAETUPQXS, tssBCDFGHJKLM, iutA, ompA, fur, fes, wzi,
AL KP1_RS17220, KP1_RS17225, KP1_RS17230, KP1_RS17240,
KP1_RS17355
. blaKPC-3, blaTEM-150, blaOXA-9, blaSHV-158, dfrA14,
2 (Plasmid) 161,665 FIl(pBK30683) sul2, aph(3")-Ib, aph(6)-Id, aadA1, aac(6')-Ib-AKT
acrAB, ecpABCDER, entABCEFS, fepABCDG, fimABCDEFGHIK,
mrkABCDFJI, rpoS, rcsB, galF, gndA, ugd, rfbABD,
clbABCDEFGHIJKLMINOPQS, fyuA/psn, irpl, irp2, rcsA, irok,
1 (Chr) 5,550,531 blaSHV-158, fosA6, ogxA, 0gxB, sull, aadA2 YLAETUPQXS, tssBCDFGHIKLM, iutA, ompA, fur, fes, wii
KP1_RS17220, KP1_RS17225, KP1_RS17230, KP1_RS17240,
G1 KP1_RS17355
2
(Plasmid) 167,851 IncFlI(pKP91), IncFIB(K) blaKPC-2
3 (Plasmid) 126,321 IncR, IncFIB(pQil) aac(6')-1b-AKT, aadAl, aadA2, cmlA1
4 (Plasmid) 9,294 ColRNAI
acrAB, ecpABCDER, entABCEFS, fepABCDG, fimABCDEFGHIK,
mrkABCDFIJI, rpoS, rcsB, galF, gndA, ugd, rfbABD,
clbABCDEFGHIJKLMNOPQS, fyuA/psn, irpl, irp2, rcsA, irok,
G7 L(Chr) 5,542,117 blaSHV-158, fosA6, ogxA, oqxB ybtAETUPQXS, tssBCDFGHIKLM, iutA, ompA, fur, fes, wzi,
KP1_RS17220, KP1_RS17225, KP1_RS17230, KP1_RS17240,
KP1_RS17355
2 (Plasmid) 126,542 IncR, IncFIB(pQil) aac(6')-1b-AKT, aadA1, aadA2, cmIA1
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3 (Plasmid) 9,294 ColRNAI

acrAB, ecpABCDER, entABCEFS, fepABCDG, fimABCDEFGHIK,
mrkCDFJIH, rpoS, rcsB, gndA, ugd, rfbA,

1 (Chr) 5,389,279 blaSHV-158, fosA6, ogxA, ogxB clbABCDEFGHIJKLMINOPQS, fyuA/psn, irpl, irp2, rcsA, irok,
ybtAETUPQXS, tssBCDFGHJIKLM, iutA, ompA, fur, fes, wzi,
i1 KP1 RS17355
. blaKPC-3, blaTEM-150, blaOXA-9, blaSHV-158, dfrA14,
2 (Plasmid) 165,212 Fll(pBK30683) sul2, aph(3")-Ib, aph(6)-Id, aadA1, aac(6')-Ib-AKT
3 (Chr) 93,071

acrAB, ecpABCDER, entABCEFS, fepABCDG, fimABCDEFGHIK,
mrkCDFJIH, rpoS, rcsB, gndA, ugd, rfbA,

1 (Chr) 5,377,661 blaSHV-158, fosA6, ogxA, ogxB clbABCDEFGHIJKLMNOPQS, fyuA/psn, irpl, irp2, rcsA, irok,
ybtAETUPQXS, tssBCDFGHIKLM, iutA, ompA, fur, fes,
KP1_RS17355

12 . blakPC-3, blaTEM-150, blaOXA-9, blaSHV-158, dfrA14
2 (Plasmid) 165,212 Fll(pBK30683) sul2, aph(3")-Ib, aph(6)-1d, aadA1, aac(6')-1b-AKT
3 (Chr) 93,071
a
(Plasmid) 4,097

Data were generated using hybrid assemblies of long- and short-read WGSs. Plasmid information was mined using long-
read WGS. Within-host differences in content are highlighted as bolded text.

Chr: chromosome; bp: basepairs
KP1_RS17220: glycosyltransferase, LPS; KP1_RS17225: glycosyltransferase family 4 protein, LPS; KP1_RS17230:

glycosyltransferase, LPS; KP1_RS17240: DUF4422 domain-containing protein, LPS; KP1_RS17355: phosphatase PAP2
family protein, capsule
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Table 4. Capsular genotypes and in vitro phenotypes of carbapenem-resistant Klebsiella pneumoniae strains from three patﬁients (A, G, J).

Phenotype Strains from patient A Strains from patient G Strains from %eaient J
A1 A4 A8 p-values G1 G7 p-values J1 J2 J5 8,1%7;16 J7 p-values
Capsule synthesis KL107 KL107 KL107 NA KL107 KL107 KL107- |KL107-2.2-|KL107-2.2- K%E)?-Z.Z- KL107-2.2-f NA
locus 2.2Kb 11Kb 3.6Kb =8Kb 2.7Kb
CPS (uronic acid, 140.8+4.8 | 159.6+10.9 | 134.6£15.4 NS 109.2+4.1 | 114.4+7.8 |[NS (0.10) | 76.2+5.8 | 28.4+3.0 | 39.3+5.9 @;&3.8 35.9+1.3 | 0.0001
nmole/mL) (0.07) g8
23
Mucoviscosity 0.67+0.03 | 0.72+0.01 | 0.68+0.04 NS 0.68+0.01 | 0.61+0.03 |NS (0.10)|0.69+0.01|0.41+£0.001 | 0.48+0.03 0{\4@10.01 0.47+0.01 | <0.0001
(ODggo, mean = S.D.) (0.20) ;-Tg
55
% serum Kill 87.0£3.4 | 52.2+1.27 | 86.6+0.8 NS 56.2+4.4 | 52.9+4.5 NS 85.7+2.3 | 100%=0 100+0 ‘:’:@010 10010 0.01
(mean % SD) (p=0.07) (p=0.86) =2
% macrophage Kkill 40.0+4.3 | 35.617.3 36.81+4.8 NS 37.614.9 | 22.7+9.7 NS 55.418.6 | 52.848.4 | 58.8+9.0 5@%110 9| 52.1+9.2 NS
(mean + SD)* (p=0.47) (p=0.23) g (p=0.52)
Data are presented as mean values from at least 3 independent experiments. §

CPS; capsular polysaccharide; nmol/mL: nanomole/milliliter; OD; optical density; SD: standard deviation; NA: not applicable; NS: no : ignificant; kb: kilobases

/4

*RAW264.7 macrophages
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