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Species/ Nucleotide levels Amino acid levels
Strain name

Map Map Rate Aligned Target Query Query Identity Identity

Num  Length (VA] Percent Genes Percent Mean Median
(%) (%)

S, humi 8394 | 459 1033761 22,082 2965 72.85 3612 82.09 85.14 88.01
S. sepilia 81.05 188 265466 5.671 2535 62.29 4158 60.97 74.76 76.92
S. geniculata 81.26 196 302519 6.462 2570 63.14 4822 533 | 7493 7717
S. maltophilia 81.16 184 275081 5.876 2582 63.44 4007 64.44 7493 77.155
S. terrae 87.53 2630 2964645 | 63327 3201 78.65 3770 8491 9134 94.26
S. nitritireducens 87.47 2112 2787879 | 59551 3126 7681 3812 82 9113 94.04
S. rhizophila 8118 204 289657 6.187 2614 6423 3938 6638 75.46 779

S. acidaminiphila 83.08 343 686404 14.662 2598 63.83 3617 71.83 81.13 83.62
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Cytokines = Classification S. maltophilia 610A2" TB

patient®
A/J DBA/ KM
mice’ 2 mice? mice

TNF-o. Pro- # *1 1 *1
IFN-y | Pro- | *1 *1 1 1
GM-CSF Adaptive ‘ - - *t *t
IL-1B Pro- | - *f - ns
IL-2 Adaptive - ‘ nslt * 1
IL-4 Adaptive - *l *t *t
1L-5 Adaptive - nstl - ns
IL-6 Pro- * ] 1 1
IL-10 Anti- - ns|t *1 1
IL-12 Anti- - ‘ 1, ‘ ns i
IL-17A Pro- - - 1 1

! Data from (Rouf et al., 2011); 2 Data from (Di Bonaventura et al., 2010); > Data from (Mvubu
et al, 2018). * cytokines having significantly different between infected and control mice; ns
without statistical significance; - no included in study.

1 the concentration of cytokine in the infection group is higher than that in the control group;
11 during the observation period, the concentration of factors in the infection group is initially
lower than that in the control group, and then increase to a level higher than that in the
control group.
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All Isolates (n = 90)

n (%) Causing Infection
65 (72.2%) 44
30 (33.7%) 20
27 (30.3%) 18

7 (7.9%) 6

All Isolates (n = 90)

n (%) Causing Infection
13 (14.6%) 7
11 (12.4%) 7
9 (10.1%) 7
9 (10.1%) 6
2 (2.2%) 2

All Isolates (n = 90)

n (%) Causing Infection
15 (16.9%) 14
1(1.1%) 0

Outer Membrane Protein-Coding Genes

All Isolates (n = 90)
n (%) Causing Infection

69 (77.5%) 47

All Isolates (n = 90)
n (%) Causing Infection

4(4.5%) 2

Adhesin-Coding Genes
ST131 Isolates (n = 14)

n (%) Causing Infection
14 (100%) 9
9 (623%) 7
6 (42.9%) 5

0 (0%) 0

Toxin-Coding Genes

ST131 Isolates (n = 14)

n (%) Causing Infection
6 (42.9%) 5

0 (0%) 0
2 (14.3%) 1
3 (21.4%) 1

0 (0%) 0

Siderophore-Coding Genes

ST131 Isolates (n = 14)

n (%) Causing Infection
0 (0%) 0
0 (0%) 0

ST131 Isolates (n = 14)

n (%) Causing Infection

10 (71.4%) 7
Invasive Protein-Coding Genes

ST131 Isolates (n = 14)

n (%) Causing Infection

1(7.1%) 0

ST88 Isolates (n =6)

n (%) Causing Infection

4(66.7%) 3
2 (33.3%) 2
2 (33.3%) 2
2 (33.3%) 2

ST88 Isolates (n =6)

n (%) Causing Infection
0 0
0 0
0 0
0 0
0 0

ST88 Isolates (n =6)

n (%) Causing Infection
4(66.7%) 4
0(0%) 0
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4(66.7%) 4
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Pseudomonas hibiscicola G370 RS0120525 .
Stenotrophomonas muris NSAS55 RS22000
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B Murine model
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14 phenotypes of the K. pneumoniae strain Median minimum inhibitory concentrations (MICs), pg/mL*®

Presence
Colony morphology of
Specimen Date PIP TEM FDC CTX CAZ CZA C/T IPM MEM CIP LVX AMK TGC CHL SXT  bla genes
Color  Surface
1A Whitish Gi:‘"‘;z:;g s8 | s |2 (00| s [« |1 | < | s [soazs |2 |52 s |05 |16 | s |18 s
Urine 9 [
1B Grey | Cltening | | oh |3 |20 | <1 | =t | = | st | st fsoms o2 | s2 | s |05 | a6 | st [z s
smooth
2A Whitish (’l"“:;:::" >16 >64  >128 | 1 >2 | >128 | >16 | >8 | >8 | 128 |52 | 2 | 8 05 | 516 | <1 | >128 | <1
Intra-operatively  Jul
obtained hip tissue | 22
_— blaoxss,
2B Grey ’smm'h“' s16 | 8 [ =2 | 006 | =0 | =1 | s | s s |s0a25 | 2 | 2 8 | =025 | <8 | <1 | 5128 | sl | blavesan,
blagiyi1
3A whitsh | g |0l g I oigg | 1 | 52 [>18 | sls | 58 | 8 | 138 | 2 | 52 | 8 | <025 | sl | =1 |s18 | w1 | URowe
smooth blagxas.
Intra-operatively  Aug Zl':""‘"“
obtained hip tissue 22 Glistening b i
3B Grey SN | 16 | 64 | >128 | 2 52 |>128 | >16 | 58 | 58 128 | >2 | >2 8 | <025 | >16 | 51 | >18 =1 lacrxpas,
smooth blanp,
blasiv.1:
blaoxa.1,
blaoxss,
4A Small colony variant | >16  >64 | >128 025 = >2  >128 >16  >8 >8 128 52 | »2 2 05 516 | sl >128 >4 :}:"“ -
ren D,
blaxpasa,
blasyy..y
Intra-operatively  Sep
4p | obuinedbiptisue | 22| gy | Olitening |0l g g los | 2 | s | s | s | o8 16 |52 |52 | 8 | 05 [>16 | <1 518 2 Haoxscn
smooth blagxas,
blaox.ss,
1 Grey | I | io 64 128 | 1 | 52 >128  sl6 | 8 8 | 128 |>2 | >2 | 8 | 05 | >l6 | <1 | > 4 | baman
smooth blacrxyas ©
blaxow
| Grey | Dry.rough |>16 | 64 |28 | 2 | 52 |>18 | >16 | 58 |58 | et |52 |52 | 8 | 05 |16 | st 518 | <1 | s
‘ 5A Small colony variant | >16 | >64 | >128 | 025 | 52 | 5138 >l6 | >8  >8 >3 | 52 | >2 | 2 05 >l6 Sl 8 g
[ ; . blaoxas,
5B Intra-operatively | Sep | ey | Glistening, | yo il g | g | >2 | >128 | 516 | >8 | >8 128 | 2 | »2 8 05 | >16 | <1 |>128 | 4 blagxa.s,
obtained hip tissue 22 smooth ks
ris1D,
| sc Grey >16 | >64 |>128 | 2 | >2 [>128 | >l6 | >8 | >8 | 128 | >2 | >2 | 8 | 05 |>l6 | <1 |>128 | 4
| Glistening,
smooth
5D Grey | Dryrough |>16 | >64 | >128 | 1 | >2 | >128 | >l6 | >8  >8 | 64 | >2 | >2 | 8 | 05 | >6 | s [>28 4

“Abbreviations of antibacterial agents; PIP, piperacillin; TZP, piperacillin-tazobactam; TEM, temocillin; FDC, cefiderocol; CTX, cefotaxime; CAZ, ceftazidime; CZA, ceftazidime-avibactam; C/T, ceftolozane-tazobactam; IPM, imipenem; MEM, meropenem; CIP,
ciprofloxacin; LVX, levofloxacin; AMK, amikacin; TGC, tigecycline; CHL, chloramphenicol; CST, colistin; FOF, fosfomycin; ST, trimethoprim-sulfamethoxazole.

“Cells with red background, MIC test result categorized as resistant; cell with green background, MIC test result categorized as susceptible (according to EUCAST Breakpoint tables for interpretation of MICs and zone diameters. Version 13.1, 2023);

“In isolate 4-B, blacrx.yt.15 and blaypy1 genes were detected by WGS, but not by LAMP after sub-cultivation for antimicrobial susceptibility testing,
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Range S - R MICso MICqyo

Antibiotic Categor Antibiotic
gory (ma/L) (mg/L)  (mg/L)
16 74
Ert; 025 ->2 2 2 N/A
apenem # i (17.8%) ’ (822%)
Carbapene Imi <05 - >16 2 16 22 14 =
Arbapenems imipencm =2 (58.9%) (15.6%) (25.6%)
M <0.12 - >16 1 16 o8 10 2
cropeaem = (756%) | (1L1%) | (133%)
Carbapenem 61 29
i <2- 1 N
+ Diazabicyclooctane Imipencm;fivelebactam <2 g (67.8%) A (322%)
Carbapenem + Boronate Meropenem + vaborbactam <8 ->8 0.5 16 (glsf%) N/A 8 (8.9%)
24 13 53
Ceftazidime <05 - >16 >16 >16
Extended (267%) | (144%) | (58.9%)
Spectrum Cephalosporins e i . . 10 13 67
otaxime = (1L1%) | (144%)  (74.4%)
Cefalosporin 52 38
idi i <0.5/4 - >1 N/A
+ Dissablcyelooctisie Cefftazidime + avibactam 0.5/4 - >16/4 1/4 >16/4 (576%) 1 w22%)
Cephalosporin + Siderophore Cefiderocol - 0.025 1 (9282%) NA | 7(78%)
47 38
Monobactam Aztreonam <0.5 - >32 <0.5 >32 5 (5.6%)
(52.2%) (42.2%)
Gentamici <05 - >8 2 >8 51 N/A ¥
entamicin W= (56.7%) (43.3%)
Aminoglycosyd Amikacin <4->32 <4 32 74 N/A 16
oglycosydes: = == - (82.2%) (17.8%)
44 46
Tobramici <1->8 8 8 N/A
‘obramicin > > (48.9%) ! (51.1%)
Extended- 83
Plazomici 2-52 L5 2 N/A 7 (7.8%
Spectrum Aminoglycoside AR 1 (92.2%) i (2.5%)
Trimethoprim 35 52
Folic Pathway Inhibit <1/19 - >8/152 8/152 8/152 3(3.3%
olicRatirwayInhibitors + sulfamethoxazole 119 ->8/15 8 >4 (38.9%) B30 (57 805)
82
Phosphonic Acid Derivative Fosfomycin <8->8 2 4 ©11%) N/A 8 (8.9%)
Fluoroquinolones Ciprofloxacin <0.06 - >2 >2 >2 27 3 (3.3%) 0
q P S (30.0%) - (66.7%)
Glycyleylins Tigecycli <025 -4 0.5 1 7 N/A 12
ycylcyl agecyelin R + (78.9%) (21.1%)
Polimixi Colisti <025 - >8 1 1 8 N/A 1(1.1%)
olimixins olistin <025 - %
(98.9%)

“MIC” stands for Minimum Inhibitory Concentration, “N/A” stands for “Not Applicable”, “R” stands for “Resistant”, “S” stands for “Susceptible”, and “SIE” stands for “Susceptible,
Increased Exposure”.
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blaoxa-4g (N = 43) blaym (n = 21) blanpm (n = 14) blakpc (n = 12)

Ertapenem 41 (95.3%) 8 (38.1%) 14 (100.0%) 11 (91.7%)
Carbapenems Imipenem 3 (7.0%) 5(23.8%) 13 (92.9%) 2 (16.7%)
Meropenem 2 (4.7%) 1 (4.8%) 8 (57.1%) 1 (8.3%)
Carb:
R " Aapenem Imipenem + relebactam 2 (4.7%) 13 (61.9%) 14 (100.0%) 0 (0.0%)
+ Diazabicyclooctane
Carb: M
arbapenem eropenem 1 (23%) 0 (0%) 7 (50.0%) 0 (0.0%)
+ Boronate + vaborbactam
Extended Ceftazidime 21 (48.8%) 21 (100.0%) 14 (100.0%) 11 (91.7%)
Spectrum
Cephalosporins Cefotaxime 8 (18.6%) 21 (100.0%) 14 (100.0%) 10 (83.3%)
Cefal i Cefftazidi
¢ ef .osporm : zidime 2 (4.7%) 21 (100.0%) 14 (100.0%) 1(8.3%)
+ Diazabicyclooctane + avibactam
Cephalosporin
+ Siderophore Cefiderocol 0 (0%) 1 (4.8%) 6 (42.9%) 0 (0.0%)
Monobactam Aztreonam 13 (30.2%) 2(9.5%) 11 (78.6%) 12 (100.0%)
Gentamicin 9 (21.0%) 18 (85.7%) 7 (50.0%) 4 (33.3%)
Aminoglycosydes Amikacin 3 (7.0%) 4 (19.0%) 7 (50.0%) 1(8.3%)
Tobramicin 12 (27.9%) 21 (100.0%) 8 (57.1%) 4 (33.3%)
Extended
Spectrum Plazomicin 0 (0.0%) 1 (4.8%) 5 (35.7%) 0 (0.0%)
Aminoglycoside
Folic Trimethoprim
20 (46.5%, 15 (71.4 11 (78.6%, 6 (50.0¢
Pathway Inhibitors + sulfamethoxazole ( ) (7L.4%) ( ) (50.0%)
Phosphonic
Fosf il 0%, 14. 2 (14. X
Acid Derivative ‘osfomycin 3 (7.0%) 3 (14.3%) (14.3%) 0 (0.0%)
Fluoroquinolones Ciprofloxacin 26 (60.5%) 13 (61.9%) 13 (92.9%) 8 (66.7%)
Glycylcylins Tigecyclin 9 (20.9%) 4 (19.0%) 2 (14.3%) 4 (33.3%)

Polimixins Colistin 1(2:3%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
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Carbapenemases n (% ESBLS Other B-Lactamases %)
blagxs s 41 (45.6%) blacrxmas 3 (144%) blagxa 17 (18.9%)
blayy., 21 (23.3%) blacrx.moa 6 (6.7%) blacyy 4 (4.4%)
blapy.t 7 (7.8%) blagiy.1 3 (3.3%) blaten.so & blaoxay 1(1.1%)
blagpc.» 6 (6.7%) blacrxm.2 2 (2.2%) blatem.34 1(1.1%)
blaxpa.s 6 (6.7%) Others? 3 (3.3%) blapya, 1(1.1%)
blagpcs 4 (4.4%)

blaoxa 162 2 (2.2%)

Others' 3 (3.3%)

Chloramphenicol n (%) Fosfomycin n (%) Tetracycline n (%)
catA(1&2) + catB(2&3) 11 (122%) ptsI_V251 + uhpT_E350Q 14 (15.6%) tet(A) 15 (16.7%)
catB(2&3) 8 (8.9%) uhpT_E350Q 1 (122%) tet(B) 12 (13.3%)
cmlAl 5 (5.6%) Others* 2 (22%) tet(A) + tet(M) 1(1.1%)
floR 4.(4.4%)

catAl 3 (3.3%)

catAl + floR 3(3.3%)

TMX n (%) Quinlones (chr.) n (%) Quinlones (acq.) n (%)
sul(1,283) 43 (47.8%) gyrA + parC + parE 37 (41.1%) qnrS(1,2,&11) 15 (16.7%)
dfra* 29 (32.2%) gyrA + parC 8 (8.9%) qnrB(2,4&19) 5 (5.6%)
dfrB1 7 (7.8%) QA 8 (8.9%) Others® 3 (3.3%)
dfrA(5&17) + dfrB1 2 (2.2%) Others® 3 (3.3%)

AMEs n (%) Amino Methyl. n (%) Rifamycin n (%)
aad(A1,A26:A16) 52 (57.8%) ‘ rmtC 3 (3.3%) arr-3 1(1.1%)
aac(6’)(-1b&-Ib-cr) 30 (33.3%) rmtBI 1 (1.1%) rpoB_V146F 1 (1.1%)
aac(3)(-11d,-1le&-1Va) 13 (144%) rmtF1 1(11%)

ant(2”)-Ia 3 (3.3%)

aph(3’)(-VI&-XV) 2 (2.2%)

'One of each: blagpc > & blagx_ss: blagec 3 & blagxa.4s and blaypy.7.
20ne of each: blacTx.m.27 blacrx.m.o and blapgg .

*One of each: fosA3 and fosA7.5.

“*Variants detected are 1, 5, 8, 12, 14, 17, 27 and 36.

“One of each: parC, parE and gyrA & pare.

“One of each: qnrAl & qnrS2, qnrB1 & qnrS1, and qnrVCl.

“ESBL” stands for “Extended-Spectrum Beta-Lactamases”, “Chr. mutations” refers to “chromosomal”, “Acq.” refers to “Acquired genes”, “IMX” refers to Trimethoprim/Sulfamethoxazole,
“Amino Methyl.” refers to “168 rRNA Methylases that confer resistance to aminoglycosides”, and “AMEs” refer to “Aminoglycoside Modifying Enzymes”.
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Name  Species ST Plasmids

(capsule = and features

type)
PBIO1953 | K. pneumoniae 307 (KL102, | Plasmid 1 blaypm.1, rmpA
(Heiden et al., 2020) 01/02v2) Plasmid 2 blacrx.m.1s
Plasmid 3

Plasmid 4 blagxa.sg
Plasmid 5
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Characteristic

median (IQR)

70.00 22.00
Age, m, medi IQR 0.143
g8 M e ek (20.00,146,00) (12.26,39.00)
Male sex 3(42.86%) 6(60%) 0.637
Duration of hospital stay
27.00
before detected, d, 19.00(6.75,30.00) 0.329
. (12.00,53.00)
median (IQR)
Previous hospital admission
i 2(28.57%) 7(70.00%) 0.153
within 6 m
Neurosurgery 7(100.00%) 8(80.00%) 0.485
Days from first
neurosurgery to diagnosis, 9.00(5.00,25.00) 17.50(2.25,24.00)  0.845
d, median (IQR)
Mechanical ventilation 7(100.00%) 5(50.00%) 0.044
Indwelli tral
ncwerling centra 6(85.71%) 5(50.00%) 0.304
venous catheter
Indwelli
noweling 4(57.15%) 3(30.00%) 0.644
ventricular drainage
Receiving
) ) 1(14.29%) 0(0.00%) 0.412
immunosuppressive therapy
Co-infections with other
i 5 2(28.57%) 4(40.00%) 1.000
bacteria or fungi
Intrathecal injection 0(0.00%) 3(30.00%) 0.228
Previous antibiotic therapy within 30 d
Cephalosporins 7(100.00%) 8(80.00%) 0.485
B-Lactam-[3-
4(57.159 2(20.00% 0.162
Lactamase Inhibitor ( ) ( %)
Carbapenems 6(85.71%) 5(50.00%) 0.304
Vancomycin 4(57.15%) 7(70.00%) 0.644
Clinical features of infections
Duration of fever, d,
X 19.90 + 10.01 2043 + 12.00 0.923
median (IQR)
White cell count, x1079/ 1485 & 445 3534 + 9,88 0.031
L, median (IQR) R R ’
Neutrophil, %, 82.30 69.70 0107
median (IQR) (76.70,86.10) (58.60,80.70) :
Cereactive protein, mg/l, ¢ o 4 4831 10343 £ 5490 | 0308
median (IQR) T o :
Procalcitonin, ng/ml,
1.87(1.07,4.36 0.14(0.90,2.18 0.045
median (IQR) ( ) ( )
Interleukin 6, pg/ml, 47.58 47.58 651
median (IQR) (38.55,186.10) (32.07,235.70) :
White cell count in
CSF,x1076/L 1200.00 1080.00 0.463
> N (1000.00,2470.00) | (198.75,2500.00) ’
median (IQR)
Protein in CSF, mg/L, 4960.00 2440.25 0.032
median (IQR) (3577.90,7980.20) | (1415.48,4541.00) ’
Gl in CSF, /L,
teose i G, mmoliLs |6 v 00,170 1.20(0.18,2.15) 0.184
median (IQR)
Sepsis 5(71.43%) 2(20.00%) 0.058
Septic shock 6(85.71%) 1(10.00%) 0.004
Hospitalization ward 0.134
Pediatric intensive 6(85.71%) 4(40.00%)
care unit
General wards 1(14.29%) 6(60.00%)
Detection with CRAB 7(100.00%) 5(50.00%) 0.044
Duration of targeted 17.00 34.00 0.186
antibiotic treatment, d, (13.00,42.00) (22.25,42.00)

ST, successful treatment group; FT, failed treatment group; CRAB, carbapenem-resistant

Acinetobacter baumannii; CSF, cerebrospinal fluid.
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All patients

Characteristics T

Male 9(52.94%) 6(50.00%) 3(60.00%) 1.000
| Age, m, median (IQR) 24.00(17.00,107.00) | 23.50(17.00,142.75) 28.00(9.49,50.00) 0.598

‘Weight, kg, median (IQR) 16.88 £ 12.51 19.01 + 14.01 11.78 £ 6.38 0.165

Length of hospital stay, d, median (IQR) 91.65 + 62.10 102.42 + 67.82 65.80 + 39.96 0.191

Hospitalization ward

Pediatric intensive care unit 10(58.82%) 10(83.33%) 0(0.00%) 0.003
General wards 7(41.18%) 2(16.67%) 5(100.00%)

Clinical features of infections

Duration of fever, d, median (IQR) 20.12 + 10.51 2225 +11.37 15.00 + 6.28 0.204
White cell count, x10A9/L, median (IQR) 17.00(12.95.24.75) 16.00(12.55,28.70) 17.00(12.65,20.90) 0.527
Neutrophil, %, median (IQR) 76.70(61.05,83.00) 81.05(62.70,83.55) 68.90(60.85,75.15) 0.154
C-reactive protein, mg/L, median (IQR) 87.80 + 51.23 78.22 + 53.40 110.80 + 41.46 0.244
Procalcitonin, ng/ml, median (IQR) 1.03(0.11,2.92) 1.13(0.19,3.30) 0.14(0.06,2.18) 0.141
Interleukin 6, pg/ml, median (IQR) 126.60(41.78,262.60) 235.70(126.60,283.90) 45.02(38.55,46.30) 0.087
Sepsis 6(35.29%) 5(41.67%) 1(20.00%) 0.600
Septic shock 7(41.18%) 7(58.33%) 0(0.00%) 0.044
‘White cell count in CSF,x10/6/L, median (IQR) 1160.00(495.00,2485.00) 1200.00(625.00,2492.50) 1000.00(170.00,1830.00) 0.205
Protein in CSF, mg/L, median (IQR) 3577.90 4744.20 2306.50 0.011
(2134.10,5755.00) (3236.73,7500.90) (1134.30,2643.45)
Glucose in CSF, mmol/L, median (IQR) 0.80(0.05,1.85) 0.10(0.00,1.50) 1.60(1.15,2.35) 0.071
Underlying condition 0.010
Craniocerebral tumor 12(70.59%) 11(91.67%) 1(20.00%)
Intracranial hemorrhage 1(5.88%) 0(0.00%) 1(20.00%)
Hydrocephalus 2(11.76%) 0(0.00%) 2(40.00%)
Neonatal sepsis 2(11.76%) 1(8.33%) 1(20.00%)
Neurosurgery 15(88.24%) 11(91.67%) 4(80.00%) 0.515
Days from first neurosurgery to diagnosis, d, 15.00(4.50,24.00) 10.50(4.25,24.00) 20.00(7.50,31.50) 0.527
median (IQR)
Duration of targeted antibiotic treatment, d, 30.00(18.50,42.00) 34.00(14.75,42.00) 23.00(20.00,34.00) 0.597
median (IQR)

CSF sterilization
Yes 10(58.82%) 5(41.67%) 5(100.00%) 0.044

No 7(41.18%) 7(58.33%) 0(0.00%)

CSE, cerebrospinal fluid; CRAB, carbapenem-resistant Acinetobacter baumannii; CSAB, carbapenem-susceptible Acinetobacter baumannii.





