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Supplementary data 1.1: Primer sequences used for detecting carbapenemase genes in PCR assays of K. pneumoniae

isolates
Target Gene Primer (5’ to 3°) Amplicon size | Reference
(bp)
IMP blame(F) GGAATAGAGTGGCTTAAYTCTC 232 Poirel et al., 2011
blame(R) GGTTTAAYAAAACAACCACC
KPC blakpc(F) TGTCACTGTATCGCCGTC 900 Doyle et al., 2012
CTCAGTGCTCTACAGAAAACC
blakec(R) TTGTCATCCTTGTTAGGCG
VIM blavim(F) GATGGTGTTTGGTCGCATA 390
blavim(R) CGAATGCGCAGCACCAG Poirel et al.,
OXA blaoxa-s(F) GCGTGGTTAAGGATGAACAC 438 o
blaoxa-s(R) CATCAAGTTCAACCCAACCG
NDM blanom-1(F) GGTTTGGCGATCTGGTTTTC 782
blanom-1(R) CGGAATGGCTCATCACGATC
GES blages AGTCGGCTAGACCGGAAAG 399 Dallenne et al.,
blaces TTTGTCCGTGCTCAGGAT 2010

F, sense primer, R, antisense primer



Supplementary data 1.2: Primer sequences used for detecting replicons in CRKP isolates using the PBRT assay

PCR type Target Primer (5’ to 3°) Amplicon size Reference

M1 11-ay(F) cgaaagccggacggcagaa 139
11-ay(R) tcgtegttcegecaagttegt
HI1(F) ggagcgatggattacttcagtac 471 Carattoli et al.,
HIL(R) tgcegtttcacctegtgagta 2000
HI2(F) tttctcctgagtcacctgttaacac 644
HI2(R) ggctcactaccgttgtcatcct
X(R) tgagagtcaatttttatctcatgttttagc

M2 M(F) ggatgaaaactatcagcatctgaag 738
M(R) gaactccggcgaaagaccttc
N(F) gtctaacgagcttaccgaag 559 Carattoli et al.,

2015

N(R) gtttcaactctgccaagttc
L(F) cggaaccgacatgtgcctact 854
L(R) gaactccggcgaaagaccttc

M3 W(F) cctaagaacaacaaagccccecg 242
W(R) ggtgcgcggcatagaaccgt
FIA(F) ccatgctggttctagagaaggtg 462 Carattoli et al.,

2005; Villa et al.,

FIA(R) gtatatccttactggcttccgeag 2010
FIB(F) ggagttctgacacacgattttctg 683
FIB(R) tctgtttattcttttactgtccac

M4 FIC(F) gtgaactggcagatgaggaagg 262
FIC(R) ttctcctegtegecaaactagat
P(F) ctatggccctgcaaacgcgccagaaa 534
P(R) tcacgcgccagggegeagec Carattoli et al.,

2005

Y(F) aattcaaacaacactgtgcagcctg 765
Y(R) gcgagaatggacgattacaaaacttt

M5 FIIAs(F) ctgtcgtaagctgatgge 270
FI1As(R) ctctgccacaaacttcage
AIC(F) gagaaccaaagacaaagacctgga 465
AIC(R) acgacaaacctgaattgcctectt Caratztoli etal.,
T(F) ttggccetgtttgtgectaaaccat 750 .
T(R) cgttgattacacttagctttggac

S1 B/O(F) gcggtccggaaagccagaaaac 159




S2

S3

S4

S5

B/O(R)
K(F)
K(R)
F(F)
F(R)
FII(F)
FII(R)
FlI(F)

FIIR)

tctgcgttccgecaagttcga
gcggtccggaaagecagaaaac
tctttcacgageccgecaaa
tgatcgtttaaggaattttg
gaagatcagtcacaccatcc
ctgatcgtttaaggaatttt
cacaccatcctgcactta
tcttcttcaatcttggecgga

gcttatgttgcacrgaagga

160 Carattoli et al.,
2005
270
258-262
Villa et al., 2010
142-148

F, sense primer, R, antisense primer




Supplementary data 2.1: Resistance determinants of the carbapenem-resistant K. pneumoniae isolates

11,

Isola Resistance mechanisms Sequen | Plasmi
te ce type | d(Inc)
B- Tetracycl | Phenic | Fosfomy | Aminoglycos | Quinolo | Sulphonam | Trimethop types
lacta | ine ol cin ides ne ide rim
ms
Kp8 | OXA- | tet(A) catB3 | fosA aac(3)-1la, aac(6’)- | sul2 dfrAl4 307 ColKP
181, aac(6’)-lb-cr, | Ib-cr, 3,
OXA- aph(3”*)-lb, | ogxA,
1, aph(6)-Id 00xB, IncX3,
CTX- qnrB1,
M-15, gnrs1 IncFIB
SHV- (k),
28, IncFII
TEM-
1B (k)
Kpl0 | NDM | tet(A) catB3 | fosA aac(6)-Ib-cr, | aac(6’)- | sull, sul2 dfrAl4 39 IncFIB
-1, aph(3°”)-Ib, Ib-cr, k),
OXA- aph(6)-1d, 0gXA,
1, rmtC ogxB, IncFlI
CTX- qnrB1 (),
M-15,
SHV- IncFlI
11, (yp)
TEM-
1B
Kpl5 | OXA- | tet(A) catA2 | fosA aac(3)-lla, aac(6’)- | sull, sul2 dfrA27 607 ColKP
181, aac(6”)-lb-cr, | Ib-cr, 3,
CTX- aac(6’)-1b3, OgXA,
M-15, aadA16, 0QgxB, IncA/C
SHV- aph(3°)-Ib, qnrB6, 2,
'1FEM- aph(6)-1d, gnrS1 IncFIA
1B (HI1),
IncFIB
(),
IncFlI
(k),
IncR,
IncU
Kp29 | NDM | - catA2 | fosA aac(3)-la, aac(6’)- | sull, sul2 dfrA27 17 IncFIA
-7, aac(6”)-lb-cr, | Ib-cr, (HI1),
CTX- aadAl6, OgXA,
M-15, aph(3°)-Ib, oqxB IncFIB
SCO- aph(6)-Id (K),
é’HV— IncFiII
1, (),
IEM IncR,
IncX3
Kp32 | OXA- | tet(A) catB3 | fosA, aac(3)-la, aac(6’)- | sul2 dfrAl4 3559 IncFIB
48, fosA7 aac(6”)-lb-cr, | Ib-cr, k),
OXA- aph(37)-Ib, 0gXA,
1, aph(6)-1d 0gxB, IncFII
CTX- qnrB1 (k),
M-15,
SHV-




TEM- IncL/
1B M
Kp33 | NDM | tet(A) catB3 | fosA aac(6”)-lb-cr, | aac(6’)- | sull, sul2 dfrAl4 39 IncFIB
-1, aph(3°)-Ib, Ib-cr, (k),
OXA- aph(6)-Id, OQXA,
1, rmtC 0gxB, IncFII
CTX- qnrB1 (),
M-15,
SHV- IncFlI
11, (yp)
TEM-




Supplementary data 2.2. ARGs, ompK36 porin, and colistin- and fluoroquinolone-resistance-conferring mutations
found on chromosomes of the Klebsiella pneumoniae strains

Strain
(MLST)

KPS (ST307)

KP10 (ST39)

KP15 (ST607)

KP29 (ST17)

Contig
(genomic
context)

1
(chromosome)

5
(chromosome)

1
(chromosome)

3
(chromosome)

6
(chromosome)

3
(chromosome)

5
(chromosome)

8
(chromosome)

6
(chromosome)

9
(chromosome)

Synteny of resistance genes

(position on contig)

blashv-28(145206-146063)

OgxB193195309-
3198461): OO XA\ (3198485-3199657)
...fos A (1288555-1288974): LYSR

blasHv-11(45566-46423)

OqxB19745718-
748870): OQXA(748894-750066)

fosA(1347213- 1347620): LYSR

0OgxB19(1205099-
1208251): OQXA (1208275-1209447)

foSA(1444779-1445186): LYySR

blasv-1(280230-281087)

fosA(984001-984408): LysR....
OgxB19(2832714-
2835866) - OO XA\ (2835890-2837062)

blasHv-1(30422-31279)

Colistin resistance-
conferring
mutations* (mgrB,
crrB, kpnEF,
phoPQ, and
pmrAB)

crrB (D189E; V2371),
pmrB (L213M), pmrA
(A41T)

crrB (gene absent),
pmrA (M661)

crrB (gene absent)

crrB (D189E; V2371),
kpnE (K112Q), pmrA
(E57G)

Fluoroquinolone
resistance-conferring
mutations* (gyrA,
gyrB parC and
parE)

parC (S1041) gyrA
(S83I)

No mutation

No mutation

No mutation

ompK36 porin*

First 22aa were all
mutated; no mutation
from aa 23-372
(found on contig 5)

First 22aa were all
mutated; Del TS
(183-184), P185A,
A192W, L1938,
Y209W, N224T,
G225D, D226E,
R229S, L230V,
D231P, K232A,

Ins L (232-233),
T256S, Del FSGNGE
(267-272), S273A,
D274G, 1276L, Del S
(277), 1312L, Ins R
(313-314), L3201,
E349D, D351S,
R355N. (found on
contig 3)

First 22aa were all
mutated; Q54**, Del
TS (183-184), P185A,
A192W, L193S,
Y209W, N224T,
G225D, D226E,
R229S, L230V,
D231P, K232A,

Ins L (232-233),
T256S, Del FSGNGE
(267-272), S273A,
D274G, 1276L, Del S
(277), 1312L, Ins R
(313-314), L3201,
E349D, D351S,
R355N. (found on
contig 2)

First 22aa were all
mutated; T86V,
S88G, S89T, S90D,
D91K, A93S, Del GT
(182-183),

$184D, P185M,
L193Q, L204V,
Y209W, N224T,
G225D, R229N,
D231V, K232L,
N237D, T256S, Del
FSGNGE (267-272),
S273A, D274G,
1276L, Del S (277),



KP32 1
(ST3559) (chromosome)

blaSHV-114s5566-

6423). .. TOS A (1599312-
1599719):LysR...OqxB193483431-
3486583): O XA\ (3486607-3487779)

KP33 (ST39) 1 blasHv-11(45566-46423)

(chromosome)

3 OqxB19(745718-
(chromosome)  74s870): OQXA(748894-750066)
6 foSA(1347213-1347620):LYSR
(chromosome)

crrB (gene absent),
mgrB (F44L; 145V),
kpnE (188M; K107R)

crrB (gene absent),
pmrA (M661)

No mutation

No mutation

1312L, Ins R (313-
314), L3201, E349D,
D351S, R355N.
(found on contig 6)

First 22aa were all
mutated; T183A,
G191T, F200Y, Ins L
(183-184), H220N,
N224L, Ins S (228-
229), R229K, D231A,
K232L, Del FSGNGE
(267-272), S273A,
D274G, 1276L, Del S
(277),1312L, Ins R
(313-314), L320I,
E349D, D351S,
R355N. (found on
contig 1)

First 22aa were all
mutated; Del TS
(183-184), P185A,
A192W, L193S,
Y209W, N224T,
G225D, D226E,
R229S, L230V,
D231P, K232A,

Ins L (232-233),
T256S, Del FSGNGE
(267-272), S273A,
D274G, 1276L, Del S
(277), 1312L, Ins R
(313-314), L3201,
E349D, D351S,
R355N. (found on
contig 3)

*Genes without mutations are not shown. Reference K. pneumoniae genome used was K. pneumoniae ATCC 13883

(PRINA244567)



Supplementary data 2.3. Comparison of closely related K. pneumoniae strains on the phylogeny tree
reported in different countries

Strain Country Year Sequence Resistance determinants Plasmids
Type (ST) replicons
KP33_1 Thailand 2015 ST14 NDM-1, CTX-M-15, aadA2, armA, IncHI1B
aph(3°)-VIA, msr(E), mph(E), sull,
dfrA12, dfrAl, dfrAl4, aac(6°)-1b,
aac(6’)-Ib-cr, cat, gnrB1, tet(D).
KP64 Thailand 2015 ST14 NDM-1, CTX-M-15, OXA-1, SHV-28, IncR
TEM-1B, aadA2, armA, aph(3’)-Vla,
msr(E), mph(E), sull, dfrA12, dfrAl, cat,
aac(6’)-1b-cr, aac(6’)-1b, fosA, 0gxAB,
CR-HVKP1 China 2016 ST11 KPC-2, CTX-M-65, TEM-1B, rmtB, IncFII/R,
catA2, fosAl4
Incll
CRKP-1215 South Korea | 2014 ST147 NDM-5, OXA-181, CTX-M-15, TEM-1B, | IncFlII
SHV-11, OXA-1, aadA3, aac(6’)-Ib-cr,
aacA4, dfrA23, sull, mph(A), rmt(B),
erm(B), fosA, ogxAB
CN1 United States | 2013 ST392 KPC-2, CTX-M-15, OXA-1, TEM-1B -
G702R3B2 South Africa | 2016 ST152 CTX-M-15, OXA-1, TEM-1B, aadA16, IncFIB,
aac(6”)-lb-cr, aac(3”)ll-a, aph(6)-Id,
aph(3°)-Ib, sull, sul2, tetA, tetB, tetD, IncFIl,
dfrAl4, dfrA27, ogxA, ogxB, catAl,
catB4, fosA, arr-3, gyrA, parC IncF(K),
IncN,
IncQ1,
ColpVC,
ColRNAI
KP33 (This South Africa 2018 ST39 NDM-1, OXA-1, CTX-M-15, SHV-40, IncFIB (k),
study) SHV-56, SHV-79, SHV-85, SHV-89, TEM-
1B, aac(6’)-Ib-cr, aph(3°)-Ib, aph(6)-Id, IncF11 (k),
rmtC, aac(6’)-lb-cr, ogxA, ogxB, gnrB1,
tet(A), fosA, catB3, dfrAl4, sull, sul2 IncFIl (yp)




Supplementary data 3: Intact phages identified in carbapenem-resistant K. pneumoniae clinical isolates

Phage identified GC% No CDS Length (kb) Isolates
PHAGE_Salmon_SEN5_NC_028701(21) 54.79 49 37.7 Kp8, Kp15, Kp29
PHAGE_Salmon_Fels_2_NC_010463(33) 51.82 42 415 Kp8, Kp32
PHAGE_Cronob_ENT47670_NC_019927(12) 53.15 71 49.1 Kp8
PHAGE_Salmon_SPN3UB_NC_019545(12) 52.02 68 55.6 Kp8
PHAGE_Salmon_118970_sal3_NC_031940(11) 50.44 44 39.8 Kp8, Kp15
PHAGE_Salmon_SJ46_NC_031129(4) 52.78 27 405 Kp8
PHAGE_Klebsi_phiKO2_NC_005857(43) 51.45 70 54.7 Kp8
PHAGE_Entero_mEp237_NC_019704(10) 52.26 67 56.4 Kp33, Kp10, Kp29
PHAGE_Edward GF_2 NC_026611(21) 52.58 70 46.2 Kp33, Kp10
PHAGE_Entero_P1_NC_005856(3) 54.30 31 16.5 Kp33, Kp10
PHAGE_Escher RCS47_NC_042128(3) 53.61 24 35.2 Kp15
PHAGE_Escher RCS47_NC_042128(5) 53.99 34 27.1 Kp15, Kp29
PHAGE_Escher_phiV10_NC_007804(33) 50.84 59 59.9 Kp15
PHAGE_Salmon_RE_2010_NC_019488(32) 53.71 45 374 Kp29
PHAGE_Pectob_ZF40 NC_019522(14) 50.21 56 48.1 Kp29
PHAGE_Phage_Gifsy 1 _NC_010392(11) 52.09 78 55.7 Kp32
PHAGE_Salmon_SEN34_NC_028699(25) 54.27 70 60.2 Kp32

PHAGE_Staphy SPbeta like NC _029119(3) 54.40 29 255 Kp32




SUPPLEMEN
TARY
FIGURES 1-14




(B)

pNDM6_040074
Unnamed2

, pNDMS5_020048
PKPC-def

L D T | l
pcoB siR F3Y20_26685
F3Y20_26655

urtD |
F3Y20_26285 F3Y20_26490 pcoR

O I L (11 I | e i
F3Y20_25575 | umuD traK  trbl| | traD | transposase | 1591 |
F3Y20_25600  F3Y20_25815 F3Y20_25870 F3Y20_25950 F3Y20_26155 aph(3")-b

Start (0) A)

— -

(194 548) End

KP8_Contig6
194 548 bp
(€

\ F3Y20_26685 ‘ /
ng

V2026085
|

F3Y20_25895

\ €
& 4
%,
/s
transposase

)
A\
9
A
Ny “f’;v)‘ag, V2025380
“:. ‘%\O XX
g9 B
oy @
- - ~l
% pKP8.6 CTX-M-15 ig 0 s
o KP8_Contig6
" 194 548 bp 94
M .
ol 28 ', KP8_Contigé
Y R 194 548 bp
-% o 7
o n—?’ g
% ¢
G DN S (D)
&0 A Y [cytosine methyltransferase|
o) DNA resolvase) S
P&,
NG \ X 153000 ’ ( <1526} xx
_\']r W ’
o N ‘
transposase F3Y20_26155 F3Y20_26165 adenine-specific DNA-methyltransferase
61°
Sferase F3‘f7—0—20 e KPS_Contigé
b ‘ fransd 194 548 bp
F3Y20_ 26220 (E)
15110-lie 155075

[

I

Fsel (84 472)

adenine-specific DNA-methyltransferase

KP8_Contig6
194 548 bp

Figure 51.1



T I U

W0 s

‘ (A) [ T T T T T T T L O T T T T T (B]
ﬂn ’—'—v— IF—-—H ]m r” LR |‘|r\v
il

i i

{

." /r —— - ‘/ //44)
oS ) A\ P i Rl _f,a 7 i
i W mﬁt s uu"'?uhmnu P i = - 4]@5‘_~|m._ N O T i
[ |
a | -
| i
| e s
N 4
oD cmmhmx: / W CPOET s i
__@l Al 2u0m‘.‘“gmuu il aanm(mm il mm iﬂL P wm | \qadngu v_duuu ol mm i o
HI
ﬂHL i TN
Y
. e i -~
— .-'-F'_FF-

i (P14 Ianll

X

I T T

il anm :shun [T T T s == _r_nnnn

ﬁﬁeﬁﬁ =Sl i 1

P00 COEMAGR \fasta

_‘_,_-"

Sy =

— '1-=.-r:._' e

ey

(O T TR

mﬂmm

T - B BB
R : IIH‘ T ]'
g i
L v
HH% ”““u..

B CPNATT T \ | it g

P R T R R mn“isﬁw':mn -0 u sy uﬂuo mﬁa&ﬂrﬁmns‘uw R 'wmd _ T m ‘\
A \ I { H
. r T | —
n | i
DN 62004 CPREETH Lol

Figure 51.2

BAUSOUBOPS CPODEED st

il w”'“




(181 384) End Start (0)

\ Fsel (1881)
(A) \ |/

pKP10.4_OSEI

KP10_Contig4

181 384 bp

Figure S2.1

(0) Start Fsel (1881) ‘End (181 384)
(B) pr199-i p18-43_01
! » PKpvST15_NDM-1
e er— = = = p19-10_01
PKPN-398
= = : === pKPNaGE
—_— i = pKPN-ctd

q Cll (] | | 1o L MWDWM

traD TraH | traP traK umuD F3Y19713690 silR pcoB pcoR | | tnpA | aph(3")-Ib | ‘ tnpA
F3Y19 13405 F3Y19 13430 F3Y19 13855 F3Y19 13975 urtD 1591 F3Y19 14190

KP10_Contig4

181 384 bp
[CatB3)
(1526 trax
tral eee
KP10_Contig4
181 384 bp
(1526
intl1
IDfrA14|
[Fev19_14195)
(156100
[Resalvase]
(D) DMNA cytosine methyltransferase
ST
[CT%-M-15/ (526
[TEM-1)
|APH(6)-1d.
sul2
(15110-fke 155075
[tnpA
1591 (gnrB|  [pspF) End (181 3684)
fSEE)> =) T ) I =g (- — ) — (@ (=< (s

»

aph(3")-Ib 1591 adenine-specific methyltransferase F3Y19_14180 mph
F3Y19_14190

KP10_Contig4
181 384 bp



)

O T O T O O O O L T T T TR (B)

| i

R
¥
Aot Lt o
[T TR T T ‘\w\huu W - _wdugu
A

=
e
e —

<

DR _KRBGA 100 fsha e

T T !enﬂuu sl il

' W

« =01 B

f

A CPUSTT s = |

[ e TR T [T TR
T ’ [ L
A
R
¥

-\-\--\-\_-\-\-"'\—_\_\_ '\-u-\.__\_\_xrci‘x "/;H--H_""'ﬂ-__\_\_
Rt T — T

PROVSTHS MDA CPOAOSSH. fasta i L S ——

D W i T TR T i T

- - I T B L [ T [ T l‘

#
R
AIBAD 01 P64t

Figure S2.2

K, cont_ 4 fustn ,_4-’ __-_h'“"'—ﬁ-_:._l_
LTI T TR T T TR TR I T T T Wm%@u&:ﬂu@m_ﬂmm IL_mm e om

P CPUZMBR il e ~—
LT T T T T e T T VT T O O T T e T LT

< o 0>
| —
'|F

_ i

A
- !
R
¥
pHPRH CPUTTE s

O L T T T T TR m‘unn ol 0
o
- T LALLLAL R 1l Ll [
R
¥

e

PN, CPUETT s Pl N

e e ol— L
I

- mr AL BN T m ”V’H
R I

JRP-o44_CPOUEE00. e




(A)

(311 287) End\

Start (0)
[

Iy “ ‘\

Gpﬁ
UW)UD (3,
s

/4

KP15_Contig4
311 287 bp

N\
0
3y, 715 6
1) e P
i)

Figure S3.1

F3Y17_12855/,l/ / ,%

Start (0)

(B)

L p19-10_01

= =, PKEN-268

End (311 287)

———s—————— pAUSMDU8079-1

AN I 0 100 0 RN om0 ioien TV |
I e N I O I [ A l!llﬂ T T | T [ | I A O

F3v17_12855| | | tnpA | | | pcoB silR trbl | traD IS1 tap| fecD| | merf | tnpA
umuD  merE aph(3")-Ib QacEA1 aph(3")-Ib pcoR F3Y17_13620 psiB F3Y17_13995 F3Y17_14170 fecB hxsC F3Y17_14465

F3Y17_13990

KP15_Contig4

311287 bp
I
B g mer? mercury resistance protein F3Y17_13025 F3Y17_13040
o T2 |
o ! [ [
£ I
q | | | |
o LR — LN
.L 15 000! 20 000/ 25 000! 30 000" 350007
» - - - » - — —  — - — N -
- | AN > -
- [ - .. e s f—— 4 -
|4 PE>(ID D myd dE Ha
F3Y17_12895 | IS5075 | |sul2  APH(6)-Id | | 155075 F3Y17_13030 | IS1|repE
merR  merC merD  Recombinase  F3Y17_12965 F3Y17_12970  F3Y17_12995 F3Y17_13005 F3Y17_13035 F3Y17_13050
F3Y17_12900 merE | aph(3")-Ib F3Y17_13000 F3Y17_13010
F3Y17_12945
KP15_Contig4
(D) 311287 bp
Irestriction endonuclease|
F3Y17_13050) (51 | (1S26
st F3Y17_13065) Am=3| (DfrA27) (F3Y17_13195) F(c"a'il\z] (tnpAl (F3Y17_13335
l \ - \ - [
40 000" 50 000! | 60 000 ‘ 70 000" |
+ e — - - - —  — — — - e —— — - - » - 3 K
¢ N —N + - P somem—
b | § el 44 ‘ « Py 4 4 o Y R L TE R T T g
P P - PR— - — -
i
F3Y17_13040 repE | | 1526 HNH endonuclease | intll | | sull  IS91 QnrB6 sult | | 1526 APH(6)-1d |
F3Y17_13060 F3Y17_13070 recombinase  AAC(6')-Ib-cr5  AadA16 156100 DNA cytosine methy recombi

1

QacEA1  F3Y17_13205 | 1591  aph(3")-Ib
adenine-specific DNA-methyltransferase

¢

tnpA

)

QacEAl F3Y17_13325

F3Y17_13075

KP15_Contig4
311287 bp



0 LA 011

N ) MW""‘“"‘""’”WWWW :

\ -
e T
> —
] uuﬂuh‘\sm [ W

g

KPS Canigd

L]

= oo =

= .
A

b

T W

‘wbne' I m ST
Ml
A IR |
JHECAC) OO st

||. LT T T T T 102, T T _f "":#\Hiﬁﬁu A0 s o
e w -
' | L l

i zwfm 0

-~

RO e s S
- . -

I Iw 0009 _—Gle=—=rei— Al :::-I-I-

E

] OO0 et IR0 CPUSA

Figure 53.2



Start (0) AbsI (60 212) End (237 044)

(B)

(A) contig 8
e — Tt X ‘v 3 PKPN )
¥ tr—x o et
0 : : = — =
o T Ly o iy plE-43- 01 Ip18-4 82
‘_: = - = — — T E,pmmu_mms
14485 [s) - “_v . '1‘.“ = v — " = - —  BA(CPITTET)
% : :
I / ,) ‘(’
3 m
,\0 PJG;e ,&(‘%ﬁ 1 m
) ? %
A 5 0 LA T 1 S N O U R Y T
‘°’o % " 9 hxsD | | fecD tnpB | traD | trbl trakK | \ siR  pcoB \ phnC merk
2o > ° hxsC fecB F3Y16_23440  F3Y16_23515 F3Y16_23615 psiB F3Y16_23990 F3Y16_24305 F3Y16_24370
~ N ©
i? A == %
= N‘ & - 5
2 pkKP29.8_CTXM-15 = _T F3Y16_23330 F3Y16_23620
o KP29_Contig 8 B
;“* 237 044 bp qu
k: N —— AbsI (60 212) KP29_Contig 8
L& 0 o ™ 237 044
= ,%7“ gt!& 37044 bp
c%,' ¢ o QQQ
& o8
5, V 9 > \ ISKpni 1)
% & : © 153 AAC(3) I
F3Y16_24465 TEM-1]
(Skont2) recombinase
SkKonze! [F3Y16_24515|
(resolvase] BEd
‘methyltransferase’ CTYN-S
\ (1526
ISNCY (1S3 [tnpA
[N
F3Y16_24315  F3Y16_24345 F3Y16_24470 F3Y16_24485 merE

KP29_Contig 8
237 044 bp

Figure $4.1



(83 675) End Start (0)

"’e'(‘ "’e,,?

mérs /

(A)

>
34N
’"‘a'
3
Y

]
e g7
ST m g
- )
> © 528 e

S 'ﬁ’ 2 QS \ 27990 BT ™ 0\,1\"

S = l@ Q*Q ’S(xb/ 3 o ’

g % o - SgrDI (16 335)
& D °
f0 =% 8% ;&
m N ) 3N
gz N pK29.13 MBELLE G5 #3%=3
Ml o — -0

Sz KP29_Contig 13 Eg ° IN.rS
(63 431) MauBI i (] 83 675 bp ;uu ;-
3% fo~=as
<% £ I =
_ Pl Py TSN 3;
(60 875) AsiST s 3 So' o2
CE AN OF Lo [ avm @3asy

2> PN S &

q 7 Lo
% s <

i /
2

2>
(53 132) Xbal ls/ 2ac(6")-1b-cr5

"" ’nﬂl NH e
40

(45 571) AbsI

(E)
F3Y16 _27905] MauBI (63 431)

(53 132) Xbal
(45 571) Ahsll

AsiSI (60 875)

Start (0) ‘ |MauB! {63 431)

‘ (16 335) SgrDI‘ ‘Avrl! (23452) End (83 675)
(8)

3 (coomeann.s)
e

| |

_l
L L UL L CIM IC “M m < "R alumw HIM mu-»«-n 1ad CIM“CM

merA  F3Y16_. 27545 F3Y16 27570 F3Y16 27605

| | Tn3 F3Y16_28025
HNH er\dunuclease lntll F3Y16_27825 151 F3Y16_: 27900 Tn3 ISPa38 sul2 1S5075  merA
AL B B I B B LX . b [
merE | aph(3")-b | tnpA QacEAl | | F3Y16_27855 F3Y16_27920 | aph(3")-Ib merE
F3Y16_27550 F3Y16_27585 F3Y16_27615 Is1

F3Y16_27795  F3Y16_27815 F3Y16_27930

F3Y16_27990

© KP29_Contig 13

83 675 bp

F3Y16_27625 AVHII (23 452)
@

S &h» B -4—3”“ = 4-64-’?"»4- = -& N

F3Y16_27610 tolA APH(6)-Id catA2 IS
F3Y16_27605 F3Y16, 27630 F3V16 27645 F3Y16 27690 F3Y16 27705

i

IS1 F3Y16_27685 deni

NH endonuclease

26
recombinase F3Y16, 27725 F3Y16, 27735

F3Y16_27615  F3Y16_27640

‘End (83 675)

aph(3")-Ib

pecific DNA h

KP29_Contig 13
83675 bp

oo ||
F3Y16. 2%3- ﬁ_ . 70.000 < ‘ .75 300._302 ‘m‘“.

APH(6)-1d sul2 | | IS5075

F3Y16_27925 F3Y16_27960 F3Y16_27965

F3Y16_27935

F3Y16_27920 F3Y16_27930 aph(3")-Ib

KP29_Contig 13
83675 bp

Figure 54.2

merD | F3Y16_28025 ©

recombinase F3Y16_27985 merC merT

4

merE (F3Y16_27825) DNA cytosine methyltransferase’

F3Y16_27695) F3Y16_27730 F3Y16_27745) (45 571) Absll F3Y16_27805] Xbal (53 132)

| [
F3Y16_27990
——
% s
>| 33)0 20 0007 . 45 0(& . . .50 000 550001
1526 catA2 1526 HNH endonuclease arr-3 | AadAl6 sull 156100 151 1526
F3Y16_27705 F3Y16_27725 F3Y16 27735 re:umblnase aac(6')-Ib-cr5 DfrA27 F3Y16 27800 resolvase F3Y16_: 27840 restriction endonuclease

adenine-specific DNA-methyltransferase

tnpA QacEAl  F3Y16_27795 F3Y16_27815 F3Y16_27855

KP29_Contig 13
83 675 bp



] [ oo
|

—— - /\\

B R L : WL e T

m T e | A)F|FWWL N T
5 L I LT T L
I NED ‘1

B — psriS? 079088 CPOZETEZ favia

i 0l 15000 03 [ E A 44 (c)

KP29 Contig 11

Figure S4.3



(236 846) Fsel ‘.End (247 163)

Start (0) SgrDI (61 767)
(247 163) End\ Start (0) ‘ ‘
\ / e

A (236 846) Fsel ] o PAUSMDUB079-1 KI:P"‘I*:“-:‘S“B

(A) ) (B) PKPN-268
PKPN-068
PKpvST3831_2

F3Y21‘25000’j/
s N . U N B N [ [ N I I A L (1 e N 1A
F3Y21_26000| I1S91| F3Y21_ 26215 | fecD| urtD | pcoB silR | trak  trbl | traD trpA
Is6 aph(3")-Ib F3Y21_26280 fecB F3Y21_26375 pcoR F3Y21_ 26775 F3Y21_ 26800 F3Y21_ 27065 F3Y21_ 27145

F3vz, /
25,
F3Y21_26020 F3Y21_26285

o KP32_Contig 3

3 3 247 163 bp
N <
R pKP32.3 CTXM-15 =

_ o ;

g KP32_Contig 3 & -
e 247 163 bp b4 =]
~3 =23 —SgrbI (61 767)
= ~ ~

- L T

=% “ o 5
\ ’j D& = S, reco mbinase
\ & <3
% s =S (€) ISEc9 TEM-1
\ o =
2%~ % ‘5’3\%\@ CT%-M-15 (APH(6)-1d
\ g b / s26 o)
~ 156 F3V21 26085
F3Y21_26090
1S5075
‘ Tn3 F3Y21 26130 1S5
| 526 151

1S26!
1S3 tnpA
[tunicamycin resistance protein’ 1566/
(0) Start w
1 -
b&@éé%b@&d&%& é {Tn3 %]%}ﬁ e
F3Y21_26170Q

1391 aph(3'")-Ib F3Y21_26105

F3Y21_26020

KP32_Contig 3
247 163 bp

TnAsl|

relaxase
TetR

(D)
11S6100

dfrAl4
DNA cytosine methyltransferase (236 846) Fsel
ta IS1 nrB1 3
L@]C( ﬁ@ [@?
£>G<5~—5 E'%i%}-b—é—%}k e

e 4 l
L]
F3Y21_27185

|
adenine-specific DNA-methyltransferase

AAC(3)-1Ia
End (247 163)

tnpA

KP32_Contig 3
247 163 bp

Figure S5.1



0 a00 o0 AW O W 00 oW W 00 (00 (0 00 (G0 G0 0 (0 oW W o0 aow o mh Wi (B) e e de e ue s e s o e W e W e el W

| (A) W F-_bm T T J""""MWWWWW I T

1231 Contg3
O T TR T T T

v ’\{'N (L !

< == 1>

E T

NONRY, PR s iy e W9 o
o w3 Wb, 00000\ I T T T T 1
[ ! LR ILAALUAL
A i > B .
ST T i T e TSR A ¢ D \ - i i,
R \ il W (I (T TS N T . mM 1]
U} I | | il ( oy ‘ o =
| H o i m ‘
A BNl
SHISHURTS (R R ‘ | M I
v

A
1] i+ (] %sshauw 0000 T 160 mfuun T I T

et | | T'Wv]
1
I \‘

S

A : mo|ow e o ]
I mr oy ad
i r r]wW ‘ r
" A
k‘““:ﬁ——____y 2 et R ‘
o : e v
v s Pl —
o - 400 T T T m
m m ARG IR i i U Mo o ﬂnﬁnﬁ”
i ‘ \(‘ l”
A [N I ’

T T

JRPNB0 00911 ol JORRSHH K155 1ot

=

Figure S5.2



End (181 384)

(181 384) Emfl \s‘ad/(rns)el set) ) Start‘ Fsel (1881)
(B) = — — 184101
: T > PKpYSTIE NDM-1
N T -~ -~ yo =3 pi8-10_01
2 R ——— > snass
< — 2 £2 - e
~ T S ¥ S S 2 3 —
a« denon ( | | 1| Ly o
traD TraH | traP traK umubD F3Y19 13690 silR pcoB pcoR | tnpA| aph(3")-Ib | tnpA
pKP33 4 OSEI F3Y19_13405 F3Y19_13430 F3Y19_13855 F3Y19_13975 urtD 1591  F3Y19_14190
KPSB_ConTigAI
181 384 bp -
KP33_Contig4
181 384 bp
©)
(1881) Fsel
AAC(6")-Ib-cr5
ﬁ@]
LEC N

KP33_Contig4d
181 384 bp

(DNA cytosine methyltransferase
(Resolvase]
1S6100

)
F3Y19 14190
DirAL4)

(D)

155
[tnpA [Is1.
1591 Jszsi

1526
(anrB!
153000 ‘End (181 384)

F3Y19_14180 tnpA

aph(3'")-Ib IS91 adenine-specific methyltransferase
KP33_Contig4
181 384 bp

Figure S6.1



Start  Swal AbslI End

snd_. Start - | | ‘ v )
/S § I N e A 0 0000

0 @ ”% %%\
\ S s

L [ RN I LI I D [ X

ast F3Y19 27380 |F3Y19.27430 F3V19 27520 | F3Y19 27645 = fnO traD | tbC | traP traK | psiB umuD  F3Y19 27980
" F3Y19_27405 F3Y19_27535  F3Y19_27560 tap F3Y19_27725 traQ trbl F3Y19_27890 F3Y19_27945
F3Y19_27730 F3Y19_27975

KP33_Contig 8
101574 by

KP33_Contig 8

101 574 bp
©)
151
[F3Y19_27455 1530 DNA cytosine methyltransferase  (F3Y19_27585
F3Y19_27450) 53 Absl fF3Y19_274851@ {NDM—U mtC (F3Y19_27535 sull []SKpn26\ i_[[SKanG\

INE) (T4 K B D ——@—)

— — — — — — - - — o e — — - — — - —

- o+ F—F — ——— —_— —— ¢ — — — e+ ¢ — —_—— =
== — & &

KP33_Contig 8
101574 bp

Figure S6.2



N I (N N AN TN SO IO (O TR TR T )
I ' \ \|” ﬁ W‘ T W H Jﬂ"
n x e e e s
i N T, |
¥ Wimi i o == B ‘I
LTI T ey T > LTy T S T T T T
—— _ i .____.-' ~ .Tl - . WP =
— b - |
| == 0 | L[ R T] A
B J 1T ]
- » 2l L | A
v 1
T T T I T wiw . nuﬂ*ﬂuuu- L T e -
. e ‘.‘. = |
vt -?'::—-- - T
4 [ -mcu’ il m -JUEH__ W w.‘r:-ﬂ-gm,_h ] um il j@nn- i TN
A N"'\‘l T T WM A ]l P W,‘W
1
: m ' “1 q M —TW m
T T “L umt
| . e T —— -_— S ;:-.3_-::_\_\_ _\_\-_\-‘-‘-;-._\-.___-:- -..___-'F.-;-:':"‘:j..:.l.-"-.- ---_-- ~ -‘T.\.- - "i‘l:f'--- ——
‘ ,/ —— \“ - L .:’-;‘; """“-TP’-_# :;:"’d‘ e = T
/ e L e T T T o e T T e T i m—ﬁmu-;.mﬂ_ LT
_ il | T B
5 L m \m W ﬂW"V"ﬂW‘V‘"‘m‘M " Pmmm
| s /ebfn I T T I TR T TR TR T TR T T I
: B n‘ \
¥ |
'=-..__ P_,'-H-a;\"'#
h ' = : N T el L
. ‘ il a_aqmr’"%ﬁ ij hun um*-mnmg_ T TR T J_m,.-ﬁtmr i mmq 1= Jiﬂ_] u i) mfmnw.‘_:wnnu il
R o - "~
#
=[] T T
T
A R

AR CPOOSHTIA et

Figure 56.3



1 KP8 contigs

I pKP8.6 CTX-M-15
000002 arrow
2 3 4 5
1 | | I |
a.00 00k I I I M
000000F|arrow
&8

3
=
P

'l pKPs.12 OXA181

[

" Intact (score > 90)

12|arrow

g B Questionable (score 70-90)
B Incomplete (score < 70)

0

000007F|arrow

Figure 57.1



Rogond g Reglon7 ,

Hyp A Hip Hyp Int PLPPLPPLPPLPHyp  HAHRIRL®  PLAfTer  Hyp Hyp HyHp By H\v Sha  Hp °Iu L Hp PP Hp Int
" Hp ’dP\ur\‘l PLP fLP FLTL"PLP L Hmp b n Ho | \‘.A,p 0 Hp Ho| T At i At
T T T T T T T
#00 12800 328 M 33m) 1730 3300 330 1310m 2000 500 0.0 83,008 1000 10501 1000 L1
| | | | T T |l | | || |
Sha Sha ’ Fib | Pla iFI: "§L+ 4&\ 0 PLP Lys PLAHy rﬂf‘.? Hip Iy‘ﬂF‘LF ‘ *yru D hn ‘ TvalH“: Tral ‘I‘,p‘ i} Hyp Hip
Sha Sha Sha PLP Pl PLPShaHillBLP Coa HiHip PP PLAYPLP HPla  PLP HyHip Hip Hp THp Hip PP Tra PP Hip  Hip
¢ ¢ ¢
Region 2 jon 8
egl ) Region5 Regi .
At HytypPla Hp  PLP 'J‘i Ter ShPLPSha Pla Pla Hp Fib Hp PLP A Int PLP PLP PLP Hip PLPH Ter Coa  Coa Hyp Sha m W Sha Iu-‘f PP Hyp r‘r Hyp M\n Ira
v?‘,p‘ H)pﬂy r'm’m ‘ PP : xn,||'n‘ ha | Hp l'w -w,; t Hip ‘F’L' Ho HMM T Coa FL sm va ,c o Ho Mmoo p i P Hp Hip
1 i i
. ' Y Y 1 t 1 f 1
10000 18000 200 2500 200 30 Q00 som 36 15400 546 S50 L850 L] 3570M 12400 150 120 1270 120 180 100 (Y w0 130 0 1350
| | | | | | |
Hp m Tet Sha sn, H\p Int | Hi PLP |Hyp Hyp Hyp ‘ Hip Tra Hyp
PLP  Por Sha m Sna HpHp PP Hp Hip Hyp PLP
( ¢ ¢
Region 3 Reglon 6 Region 9
) )
Hp Hp Hisip PLPPLAHyp Int A AR Tra Hp Hip At Hip Tra Hyp At Hip PLRp PP PP PP Hvﬂ Hip PP
it | o v lfu' Frefin | fnnm, *ur\ e |a Aintio ‘ T |He | Hyp .u L" AP Hho P : e
[l | ] el |5 ! ! i 1 | w |
I T T T
58501 BN 550 #0000 805N 2100 61501 82501 00 8500 o 7500 80008 2500 0,004 0o 100 20000 .00 3000 ason o wm 00
| 7 u‘» T |11 | L] || T | L [
Intye Sha \ﬁH\n Sha  HyHA Hip ‘h uh' Cua P-I Hip | TerPLRPURY y[rLWUid’H PL PF )'\n PLP Mp H-' PLP P F\DPU’ qn+~Mr Por ‘ weﬂum Hp PP PP F;‘FLP PP
| | || | J | |
Hige  Hip HytHsp Hyp hmmHm ShaHyHpCoa »im Coa Ter PLPLRPLPLR4RPLP Hp HyBLP me Hyp Tra Hp Hp Hp  Hp FLFPLP PP ShBLPLP Coa  Tat F‘u’nyWU’. Hw PIRP Hpyp PP
¢ ¢

¢

Fiber Protein
" Plate Protein
B tRNA

Jul Lysis Mrotease M Attachment Site M Hypotheical Protein
Bterminase M Coat Protein M Integrase I Other
W rortal Protein M TailShaft M Phage-like Protein  Transposase

Figure S7.2



KP10 contigs

000003F|arrow '
2
0.00 200K 400k a0 200 oal 201

000001F|arrow

34

BE =

Il pKP10.4 OSEI
10|arrow

5

00
PR ] =

0.00 a0 Qo 200 aar 201 407 ar 20 Z2.00r
000000F |arrow

7

1 pKP10.8 NDM-1 " Intact (score > 90)

8larrow L] Questionable (score 70-90)

[ ] Incomplete (score < 70)

Figure S8.1



Region 1

>
At Tra Hyp Hypyp Hye  Hyp Fyp PLF At
Hyp !Hyp ] Hyp | FLP '—w*: PLP | Fyp ‘ H,q Hyp | PP |
i i i vl i i ;
T T T T T T T T T
2200k 250 230.0¢ 280k 24000 216 350.0 85,0k 60,0k 265.0 700k
| | |
PLP PP PLP Hyp Hyp ij Hyp Hyp Cua Co; Hyp l—\, LP PLP Hyp PL w PLP y PLP Hyp PLF‘ PLP Hyp
PLP Tra Sha Hp Hyp -yo Hyp Hyp Por Ter HypHyp PLP Tia PLP HypHyp HypHyp Hyp PLP PLP In:
&
Region 2 Region 3
> >
PLP va Hyp Hyp Coa Cna Ter Att Hyp Tra
Att | Hyp Hyp| PLP Coa Por Ter Hyp Hyp Pe |
T T T T T T T T 1 T T =i i it T T T T
220.0 222.0% 22406 226.0k 225.0¢ 230.0¢ 234.0¢ 236.0¢ 133.0 13t0k 135.0¢ 137.0¢ 140.0¢ 141.0 142.0¢ 143.0¢
| | | |
Hyp Tra Hw Hw Hyp PLP
Hyp PLP Hyp Hyp F’LF’ Hyp Hyp PLP
€ €
Region 4 Region 5
> >
n.n Hyp  Hyp Hyu F'LF‘ Tra At PLF‘ HvD Hyp Tra PLP Att Hyp PLFPLFPLP Hyp PLFPLANt
Att Hyp | Hyp Il-]yn Hyp Hyp Tra-'yp Hyp int pr‘ Att | Hy+ Hyp ‘ Hyp |H¢yp} P LP[Hyfn]
T T T T T T T T T T T T T T T T !
155.0% 160.0k 185.0¢ 170.0¢ 175.0¢ 180.0 s45.0c es0.0x e55.0x s80.0x eo5.0 670.0x 80.0 885.0¢
] | 1 ] 1 | | (R M TR | p‘]\
int Hyp ‘ PLP | Hyp | Hyp Tra Hy Hyp \Hyp Hyp| Hye| Hyp |Hyp Hyp Hyleyp HY yp{ Hyp | coa \ Tér el [l pldbe] ple [pl
Hyp Hyp Tra PLP Tra Hyp Fib Hyp PLPHyp Pla PLP Sha Hyp Hyp HyrHproz Hyp  Por TeH pPLF‘ PLPPLPHyp Hypyp HypPLP  Co#L
< 728
Region 6 Region 7
> >
Hyp F'LF’ Hyp Tra Hyp Tra Tra Hyp Hyp Hyp Hyp Hyp Hyp
PLP | PLP Tra Hyp | PLP ‘ Tra|Hyp | Hyp | Coa | Hyp | Ho | e | Tra
— T T T T T T T T r T y T T T T T 1
1.835m 1.838Mm 1.837M 1.828M 1.835M 1.840Mm 18510 1.842M 1.842m +.000x 2.000x 5.000x 10.00x 12.00% 4.00x 16.00% 18.00%
] | | | |
Hyp | PLP Hyp | Tha ] Hyp ‘ HYp | PLP ] PLP |
Hyp Hyp Tra Tra PLP L o Fib
< <
| Lysis M protease I Attachment Site Hypotheical Protein Fiber Protein

M Terminase

M Portal Protein

M coat Protein Integrase
M Tail Shaft M Phage-like Protein

| Plate Protein
I tRNA

" Other
~ Transposase

Figure S8.2



1 2

. KP15 contigs
[l u
a.00 200k 400k 300k g00
Contig_2
3 4
| | | pKP15.4 KATLEGO
QEDﬁTiQ_*i
5 6
B I
a.00 200k ] I I 40M a0l I
Contig_5
7
I pKP15.12 OXA-181 . Intact (score > 90)
jgmﬁg 19 " Questionable (score 70-90)

L] Incomplete (score < 70)

Figure 59.1



Region 1

—>
Fio Tra Hyp HyD Hw PLP HyD F'Ia PLP
- [ | e P e |
' 1150 1280 3 12506 140.0x 1450k 150.0 155.0x '
| (i) | | i | i 1 |
Hyp Hyn Hw Hyp HyD sha Hyp Coa cea Hyp Hyp Hyp HyfPLP | PLP Hyp Hyp PLP Hyp Hyp Hyp
Hyp PLP Fm Hyp Coa sSha Sha Sha Hyp Coa Coa Par Ter Hyp Hyp PLP PLP PLP PLP Hyp Hyp
<
Region 2
>
PLP Hyp Hyp Hyp PLF‘ PLP CoaHyp Hyp Hyp
Att ‘ Hyp LP ‘ Hyp } Hyp Hyp ‘ PLP }Hyr.i Pla r\n |
! T T T T T r T T T .
716.0x 7180k 720.0x 735.0 Tatox 740.0x 7450k 700.0x e
| i 1 i | |
Hyp |PLP] Hyp Hyp Hyp Hyp Hyp Hyp Hy PLP Hyp Hyp Hyp yp Hyp ple |ple it
PLP PLP Tra P Hyp Hyp Hyp Lys PLP HypPLP  Hyp PLP PLP F'LP
Region 3 Region 4
> P
PLP  Hyp Tra Tra Tra  PLP Hyp int PLP F'LP Hyp F'LP HyD HJD
Att |Hye | | PLe Tra [Hve  |rve| Tra | Att Hyp |PLe Hp |PLP Hyp Hyp Tra
T T y T ; . T T ) T T T T T r T T ; T T T
000k 500k 70.00x 75.00k 20.00x 85.00 50.00x 2740k 276.0¢ 278.0x 280.0 2620k 285.0c 286.0 2880k 290.0 2020k 2040 200.0x 208 .0k 200.0k
I 1 ] | 1 ) ] 1
PLP rlp \ HYp Tra Tra Hyp Tra Hyp Tra| Hyp
Hyp HYD PLP PLP Hyp Tra Tra  PLP
< <
Region 5 5 Region 6 5
Sha Sha Sha Pn( PLﬂn( Hyp Tra Att
Att | 3n4 Sha ’ Ter Hyp‘ Att [ Hyp |
160.0x 1e5.0x 170.0x 17508 180.0x P 19,0 195.0x 2000k 3 ! 1.550m 15020 1.504m 1.50em Soem 1.510m 1512m 1514m 1.51em b
| | | T | |
PLP mo| Ao | Fla n Tor | cha PLP LP|PLP Hyp e Hyp cha Hyp Hyp Hyp
PLP Hyp Sha Pla Sh Hyj PLP Hyp Hyp Plaiivtyp Tra Sha Hyp FLP PLP Int
< <
Region 7 t
Tra Hyp PLP Tra Hyp PLP Hyp  Hyp Att
At Tra Hyp | A frra |Hye [Hye |Pee | Att |
r y T y T T T T T T T T —
2.000% +.000x ©.000x 2.000¢ 10.00x 1200k 14.00% 16 00k 18.00% ok 2200k 20004
| | 1 |
Tra Hyp Hyp PLP it
Hyp Hyp Hyp Tra PLP Tva
<
M Lysis M Protease Ml Attachment Site Bl Hypotheical Protein Fiber Protein

Figure $9.2

M Terminase
M portal Protein

M Cost Protein Integrase
I Tail Shaft

" Other
Bl Phage-like Protein ~ Transposase

' Plate Protein
B tRNA




1

-~

KP29 contigs
1}

.4 60ntig_3

3
| I Il
Contig_6 i -
&
|  pKP29.8 CTXM-15
Contlg_—8
67
il
u éontig_‘_lé“
8

| pK29.13 MBELLE " Intact (score > 90)
Contig_13

" Questionable (score 70-90)
™ Incomplete (score < 70)

Figure $10.1



Region 1

>
At PLP PLP Hyp PLP Hyp Hyp Hyp Ter Hyb COE Sha Hyp Hyp F‘LF' HYD PLP Hyp Hyp Att
Hyp | PLP | Hyp | PLP |Hee | PLe | Hye  |Hye Ter Coa Pro Hyp Hyp [Hye | Hye Hyp Lys | He| Fio | PLe |
r T ; r ; T r T : T —
22008 24% 06 280.0x : 260.0x 205.0x 270.0x 2750x 280.0x 2850k
| | 1 |
PLP PLP Tra Hyp
Hyp Hyp Tra Fib
<
Region 2 Region 4
> — ->
Att Hyp Hyp Hyp Att Hyp F’LF’
Hyp | He | Coa | Pe | Hyp | Hye
! 1.032m 1.054m 1.05em 1.058m 1.040m 10d2m 10541 1sdox P s 7.0 198.0% 158 0 206.0x 201.0x 202.0x 203.0x 204 0x 20506
| | 1
PLP Hyp PLP it Tta Hyp Hyp Hyp
F’LP PLP Hyp Hyp Hya F'LP Hyp Tra
< <
Region 3 5
PLP Hyp PLP PLP PLP Hyp Coa Coa Lys PLP Sha Pla Sha Hyp Sha Sha Sha F'LF' Hyp
Att | PLe | Hyp| PP Hyp| Hyp | Coa Ter | shd PLP | sha Pla Pla Fin sha sha PLP Pro
r r r T T T : : ; .
23iom 23iom 2.250m 2.235m 2330m 23dem 2.2%0m 23kem
i 1
int Coa PLF'
PLP Ter PLP HyD
<
Region 5 . Region 6 »
Att HyD Tra Tra Hyp Hyp Tra Sha Sha Sha Ter PLP Att
Tra| Hyp | Tra | Hyp | PLP At At sn# Sha | Hyp | Por | ot | PLP
: ; : = T r — T T r T ; ; ;
216.0x 21i0x 216.0x 21506 220,06 22606 228 0x 230.0¢ 23Zox 23i0r | s.000k 10.00k 15.00x 2000k 25.00k 20.00x 25.00% 20.00x
1 | | 1 1 Lt 1 1
plp Tra Tra |HYe I Hyp ‘ Hyp | PLEPLP Fib [ Pla ipla sShalyp| Coa [ Coa Hyp Hye Hyp plp PI Vi
Tra F‘LF‘ pu:- Hyp Lys Hyp  Hyp Hyp Hyp PLP Hyp Pla ShaHyPLP Coa Hyp Hyp LP HYPHYBHYBLP
« - < — —
Region 7 Region 8
> — >
Hyp Hyp Flb Hyp Hyp Hyp Hyp PLF' Tra Hyp Aﬂ TI'@
PLP | Hyg Hyp Hyp | PLP Hyp Tra Hyp | Hve PLP
r T T T ; T : — ; ; . ; T T T T )
o500k 70.00% 7590k 0.00x 85,00k 50.00x 95.00x 4400k 2e.00% s8/00x 5000k 20 54.00x se.00x s8.00¢
| | Ll AL i | NN i | A | i |
Hyp Y Hyp Hyp sha ha|Hyp|HyfEoa | Coa Ter  |PLP HysyPLP| Hyp | PLP| PLP |Hyp int Hyp Ipu:-
HypHyp  PLP Fm Hyp Hyp HypSha HypHyp Coa Por Ter HypHYBLP PLP Hyp PLP  Hyp PLP Tra
< — — <

| Lysis Ml Protease Bl Attachment Site
M Terminase Il coat Protein M Integrase
M Portal Protein Bl Tail Shaft

|| Hypotheical Protein
[ Other
Bl Phage-like Protein  Transposase

Fiber Protein
| Plate Protein
M tRNA

Figure $10.2



1 2
0.00 filih 1.00M
Contig_1
56 7
S x5
T8 07

|| | pKP32.3 CTXM-15

Contig_3
8

| pKP325 OXA-48

Contig_5

Figure S11.1

nnnnnnn

" Intact (score > 90)
" Questionable (score 70-90)
™ Incomplete (score < 70)



Region 1

Region 2
> - >
Fib Por Hyp int Hyp Hyp
At Ter  |Hye | An | He | Hyp |
<50 0k 2 <ed.0x 470.0x a75.0x +80.0 <a5.0x T Tear 933.0 939.0 s40.0¢ s41.0x saZox sa3.0x saiox sat
| TN | | i
F’LF’ Sha Sh Sha PLP F‘Ia LF' h LF' Coa PLAYRPLI Hyp Hyp Hyp H!D
Sha a Sha PLI Pla Sha PLFPLBha Ter oa PLAHypiypPLP Hyp Hyp HYD Hyp
< —_— < —
Region 3
>
Hyp Hyp Int Hyp Hyp PLP PLP Hyp Hyp Hyp Hyp Hyp HypHypHyp Hyp PLP Hyplyp Hyp Ter Por Hyp Hyp Hyp  Hyp Hyp Hyp Sha Hyp Sha Hyp Hyp Att
PLP | Hyp ‘ At | Hyp iPLF’ ! PLP | Hyp ‘ Hyci Hyp | Hyp| Hyp |F‘LF'{ PLP ! H\,;*PLDTF'LP l PLP| F'\_P‘—iy*; Hyp |—|‘,p | Hyp coa ‘Hypl Hyp | Hyp | Hyp |H P Coa ; Hyp Fib ] Phyui
r ; r : T T T T T T )
2.550m Ep 2.580m 2.505m 2570 2.580m 2s8em 2 s50m 2.555m 3.ed0m
)
Hyp Y YD YD
HVU Pla F‘LF‘ Hyp PLP Hyp
-
Region 4
>
PLP PLP Hyp Hyp Hyp PLPPLP PLP PLP Ter Coa Hyp Hyp Hyp Hyp Hyp Hyp Hyp Hyp Fvb Att
I e I N T I S e o M |
- T T T T T T y T - T ol
+300m 230em satom satem <2%om sazem 2adom 23sm s3kom sakiem 2afom <atem
| | 111
Inl F'Ia HYF' FLF‘ Hyj YP HYD I F'LF' yp Hygivp
PLP PLP Hyp Hyp Hyp Hyp Hyp PLP
-
Region 5 Region 6
>
Tra Hyp An Hyp va int Hyp Att PLP Hyp F'LF' Hyv Hw Tva
Hyp | pLe| Hye Hyp |PLe Hyp | Hye | Hyp | PLP | Hyp | PLP Hyp
' 5.000k 10,004 15.00k 2000k 25.00x 2000k o 8800k 29,00k 50,00k s1.00x 52.00k 22,00k 5400k 5,00k seloox s7.00k 28,00k '
| i
Hyp Ta Hyn Hyu Hyp Hyp Hyp Ta va
PLF' Hyp Hyp P\_n Hyp Hy;:r Tra Hyp Hyp F‘LP
< - <« -
Region 7 Region 8
- —— > - — —>
Att F'LF' Hyn Hyp PLP Hyp Hyp PLP Att Hyp Hyp Hyp Hyp Tra
Tratyp Hyp it | T | Hyp | Hye | Ta | e | A | Hye |HyeLP | Hyg| Att
' 2220k 2240k 226.0 228.0 230.0¢ 23Z0n 2af0 23c.0x 238 0x 240 0% 242.0% 24ion o 20,00k 25.00x 20.00¢ 25 90x 0.00¢ 45,00k '
| 1 i | 1 i | |
PLP Hyp Hyp Tra Hyp 1 F'L Hyp| HVD PLPI y Tra
Tra Hyp Tra PLP Tra Hyc Hyp Hyp Hyp PLP PLRHyp H)D
< <
M Lysis M pProtease I Attachment Site I Hypotheical Protein

Fiber Protein
| Plate Protein
I tRNA

M Terminase Bl cosat Protein M Integrase

I Oother
M Portal Protein I Tail Shaft Bl Phage-like Protein

. Transposase

Figure $11.2



KP33 contigs
E.:}E 2-I:I3a; 4[!!!3-: ﬁll!:la:
Contig_1
2
E.:}E 2C|:Ik 4:IIE-< GE!E-: SEIEIk 1 .E-IE M 1.EI-IIM
Contig_3
34
pKP33.4 OSEI
0.00
Contig_4
5 6
0 .::-IZ 2 :IIII--: 4I3|'3k EEIZIk EC!I: K 1 .II-III M 1 .2|I3 M 1. 4IC- & 1. EI'II M 1. EIIII'I.1 2 .II-IIZ M i .2IC KA
Contig 6
7
i pKP33.8 NDM-1
Contig_&

Figure S12.1



Region 1

Att Tra Hyp y Hyg  Hyp byp Alt
Hyp |Hy‘p | Hyp | PLF"% PLP | Fyp ‘ H '1 Hyp |
i i ; i i
T T T T T T T T
320.0x 250k 330.0¢ 2250 240,00 a1t 2l 365.0k 80,0 366.0c 700k
| |
PLP oLP PLP Hyp Hyp H)p Hyp H»p Cua Caa Hyp H LF' PLP Hyp PL F‘uj PLP va PLP PLP Hyp
PLP Tra Sha Hyp Hp Hyp <y Hyp Hyp Por Ter Hyp—!pr'LF' Tia PLP Hip va Hy, pHy[ Hyp PLP PLP In:
&
Region 2 Region 3
> — —
PLP Hyp Hyp Hyp Coa caa Ter Att Hyp Tra
Att | s | He| Coa Por Hyp Hyp |
1 : . : ;
' 220.0x 22308 224.06 226.0% 228.0 230.0 234.0x 28 ' 123.0¢ 134.0c 135.0¢ 1280k a7 128.0x 28 140.0 141.0x 14200 143,06
| | |
Hyp Tia Hip Hyp PLP
Hyp F’LF' HyD H)’D F'LF’ HVD Hyp P
< €
Region 4 Region 5
> >
Hyp F'LF‘ Tm Att F'LF‘ Hyp Hyp Tra PLP Att Hyp PLFPLAPLP Hyp PLPPLANt
Att Hyp Hye Tra-'yu Hyp \ int P'W[ At ‘ Hy+ Hyp | Hyp wasm; F‘LF’IPLP\Hytm |
r T T T T T . l T T T =i T - T T .
155.0k 160.0x 185.0x 170.0¢ 1750 180.0¢ 450k e50.0x essox 0.0 s70.0 ok e80.0x ess.0k
1 | | ] | 1 ph | (A e R T
int HYp PLP ] Hyp Hyp Tra Hyd  Hyp ‘ Hyp Hyp| vy Hip | e |be l Hyo Hyn HyeHyHYe Hyp coa o bddle |pldbe Wb fvp| PLAHYp| PLP |PL|
ij Hyp Tra PLP Tra Hyp Fib Hyp PLPHyp Pla PLP Sha Hyp HypHypC Por TeHypPLP PLPPLPHyp Hyblyp HypPLP  Co®LP
< «—
Region 6 Region 7
) N >
Hyp pLP HYD TVS Hyp Tra Tra Hyp Hyp H)’D Hyp Hyp HYD
PLP ‘ PLP Hyp Tra Hyp | PLP | Tra!va ‘ Hyp | Coa Hyp | Hyp ‘ Hyp Tra
"1 edsm 1e3em 1.837m 1.038Mm 1.835m 1.es0m 1e5m 1edam’ 2.000x &.000x s 000k 10.00% 12,00k 14,00k 18,00 18.00¢ :
i | 1 i | |
Hyp PLP Hyp Tra Tra ‘ va Hyp PLP
Hyp Hyp Tra Tra PLP PLP Hyp Fib
< <
U] Lysis M protease I Attachment Site | Hypotheical Protein Fiber Protein

M Cost Protein M Integrase "] other
M Tail Shaft Bl Phage-like Protein ~ Transposase

M Terminase
M Portal Protein

| Plate Protein
I tRNA

Figure $12.2



13.1




Figure $13.2






Figure $13.4




Figure S13.5






60
50
L
0
T 40
8
@
[ =]
c
L 30
2
E
©
. 20
]
2
€
2 10
0
KP8 (ST307)
N ecpA M ecpB
® fimB B fimC
M ipaH M iroE
psn/fyuA pulB

Figure S14.1

K. pneumoniae virulence factor frequency
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KP8 Best locus: KL102 Match confidence @ : None Cov®:77.30% IDO:99.11% Genes: 11 /17

KL102 reference © :

. o PN %l o oPle A%
.98 1o VO 400" LAG0T 400 .99’ 0.9 -0 oo 400" .
100 e o A08 il o0 @%D ' 008 0.,,,\0\00‘00%\0 AQ0 phnb\u 100'0“% 400 ot = oo \nﬂ‘o A 3 3 400 oo N 1:)0-00% =
& oo poP O LCot 2CO¥ L go¥ Lo a0 O GO w02 e et \,A_m?-)?’ wee el i 0oV cov-

I o <pd! |i i e i I I i f

Other genes found inlocus ®: 0 w Other genes found outside locus @: 2 w

Allelic type @ : wze: 939 wzi: 173
Assembly pieces € : Download as FASTA KL102 reference size @ : 21217
Contig name Start position End position Length Length discrepancy @ : n/a
Contig_5 3825862 3838302 12441
Contig 11 2 3891 3890
KP8 Best locus: O2v2 Match confidence @ : Low Cov @ :93.58% IDO:98.43% Genes: 8/ 10

02v2 reference © :

o

Other genes found inlocus ®: 0 W Other genes found outside locus ®: 0 W

Assembly pieces € : Download as FASTA 02v2 reference size @ : 10812
Contig name Start position End position Length Length discrepancy @ : n/a
Contig_11 6927 14325 7399

Contig_3 1 2650 2650

Figure 514.3



KP10 Best locus: KL2 Match confidence @ : None Cov®:61.11%

KL2 reference © :

IDO®:99.67% Genes: 10/ 18

elo ot o ole o
W’rnn'\w 400 ! -100 DQFJH\D.-‘ e o o \gope\;‘t\mpcﬂ, OOW\D[QQJQ% quuo.‘gg‘aaq Qoﬁtfkwﬂomo@_ﬂw\o‘ﬁonp .,\D'.gq'-ibh
o co:t L oo oo 200" oo ;: ot ® e @S w2 ® 5 ® o - a2 a2 ® o A0 o' anooov'-‘ a“e'c,m-.\ Sooi
Other genes found in locus ®: 0 w Other genes found outside locus ®: 2 w
Allelic type © : wzc: Not found wzi: 2
Assembly pieces € : Download as FASTA KL2 reference size @ : 24287
Contig name Start position End position Length Length discrepancy ® : n/a
Contig_2 774608 782598 7991
Contig_3 1258500 1265243 6744
KP10 Best locus: O1v1 Match confidence @ : Very high Cov ©: 100.00% ID @ : 99.99% Genes: 7/7

O1v1 reference @ :

o 0 oWfle

Other genes found inlocus ®: 0 w Other genes found outside locus ®: 4 w

Assembly pieces € : Download as FASTA

Contig name Start position End position Length

Contig_2 763548 771611 8064

Figure 514.4

01v1 reference size © :

Length discrepancy © :
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8064
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KP15 Best locus: KL25 Match confidence @ : High Cov @ : 100.00% ID @ : 98.52% Genes: 13/ 14

KL25 reference @ :

008 o o o Flo o0 o
A 9% W 00 000 1009 o1 o0 8™ 000 go8T™ g1
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ol oo o o 400
00 A0 400! A0 - 400 400! goo " 90! )
: P ° d ooN” (o) cov- A ch" PUL ¢O°“' ic,o‘l-

Other genes found outside locus ®: 2 Ww

Other genes foundinlocus ®: 0 Ww

Allelic type © : wzc: 26 wzi: 133
Assembly pieces © : Download as FASTA KL25 reference size @ : 18881

Contig name Start position End position Length Length discrepancy @ : +3 bp

Contig_2 288170 307053 18884
KP15 Best locus: O1v1 Match confidence @ : Very high Cov © : 100.00% ID @ : 98.02% Genes: 7/7
O1v1 reference © :
%.3,2_(:@ gz\o[‘, ) 5,536’0

ol 1%
00 Wl 003 lo
o0 08 0:2° .91 oF
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\ A \9)
o ool L 0!
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W 2 0" - A N coV- Fs
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Other genes foundinlocus ®: 0 w Other genes found outside locus ®: 2 Ww

Assembly pieces € : Download as FASTA O1v1 reference size @ : 8064

Contig name Start position End position Length Length discrepancy @ : -2 bp

Contig_2 275960 284021 8062

Figure S14.5



KP29 Best locus: KL25 Match confidence € : None Cov @ :82.98% ID © :99.02% Genes: 11/ 14

KL25 reference © :

o (oS oo ok gk e ol o0 ool ok
Qg,uff""o" 400 i e om%nl_ag.’i oo © _m"""U" 1§r°\0_\009 ol ol e A o o0 O_Qa"\fv‘U i ogo“f"‘o A0
¢ cov- d,sP-C’P oV \Go..-,\0 g ,C.O““ M\:C"’“'\ *‘1@0"“ o @—m\ 40 \?_5’\00 - oo o dcﬁ“"m o
Other genes found inlocus @®@: 0 w Other genes found outside locus @: 3 w
Allelic type € : wzc: 26 wzi: 141
Assembly pieces © : Download as FASTA KL25 reference size @ : 18881
Contig name Start position End position Length Length discrepancy @ : n/a
Contig_4 497504 505058 7555
Contig_6 3332025 3340094 8070
KP29 Best locus: 05 Match confidence @ : High Cov @ : 100.00% IDO:9421% Genes: 8/8

05 reference @ :

Other genes found inlocus @ : 0 w Other genes found outside locus @: 0 w

Assembly pieces © : Download as FASTA 05 reference size @ : 12084
Contig name Start position End position Length Length discrepancy @ : 0 bp
Contig_4 482391 494474 12084

Figure 514.6



KP32 Best locus: KL27 Match confidence @ : Very high Cov © : 100.00% IDO:9927% Genes: 18/ 18

KL27 reference € :

flo
400%° o ool gock Qe otk o gl 1%l oo oo Q007 ofle ¥l gl oot ol
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o1 Sy (:;N:"““"a A® e 5 GO \02\@00""1“‘} a::,\:ﬂ\.‘v‘“a"a AP e e AT A e c.wllmﬂ"J A
Other genes found inlocus @ : 0 W Other genes found outside locus @: 1 w
Allelic type @ : wzc: 28 wzi: 187
Assembly pieces @ : Download as FASTA KL27 reference size @ : 22251
Contig name Start position End position Length Length discrepancy @: -1 bp
Contig_1 4038684 4060933 22250
KP32 Best locus: 04 Match confidence € : Very high Cov @ : 100.00% ID®:99.71% Genes:6/6
04 reference © :
a2°le
Jo oo :
i g25% .09 ele <l e
S e o™ oo T 008
Aw? ot T o\ ® e 00_00049\0 e
_oase c d\.\e\'\cﬁ\ po\“e‘.‘d‘\ cov 400 mc'o“-'\ wwﬁ\‘\\‘a“

Other genes foundinlocus @: 0 w Other genes found outside locus @: 0 w

Assembly pieces @ : Download as FASTA 04 reference size @ : 9449
Contig name Start position End position Length Length discrepancy @ : +1 bp
Contig 1 4063220 4072669 9450

Figure 514.7



KP33 Best locus: KL2 Match confidence @ : None

KL2 reference © :

Cov®:61.11%

ID@:99.67%

Genes: 10/18

s e
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‘00_@"19 ‘_10‘3— bﬁpcﬂu\ \005,0% o0® lo
RO o 2000 I._a O o0 e W g ® 9 -
Other genes found inlocus ®: 0 w Other genes found outside locus ®: 2 w
Allelic type @ : wzc: Not found wzi: 2
Assembly pieces @ : Download as FASTA KL2 reference size @ : 24287
Contig name Start position End position Length Length discrepancy @ : n/a
Contig_2 774608 782598 7991
. Contig_3 1258500 1265243 6744
KP33 Best locus: O1v1 Match confidence @ : Very high Cov © : 100.00% ID & : 99.99% Genes: 7/7
O1v1 reference © :
ol ool o 0%k Flo 0. 0% 0007 ot
o™ o o™ Q,oﬂ’f““)'\u e o (o @ oo™ * o™
P o A0 a0 A0 cov-\° N 10
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Other genes foundinlocus @®: 0 w Other genes found outside locus ®: 4 w

Assembly pieces © : Download as FASTA

Contig name Start position End position Length

Contig_2 763548 771611 8064

Figure S14.8
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