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Supplementary Fig. S1. String test of KH1127-5

Supplementary Table S1. Prevalence of the top 20 K types and STs among K. pneumoniae clinical isolates from China (Data source: Pasteur-BigSdb). Rankings were determined based on all STs and K types identified in the extracted dataset. 
	Data source
	Region
	K type
	K proportion
	ST type
	ST proportion

	Public database
	China
	K64
	11.00%
	ST11
	38.71%

	Public database
	China
	K1
	1.71%
	ST15
	4.54%

	Public database
	China
	K19
	1.28%
	ST23
	1.95%

	Public database
	China
	K15
	0.58%
	ST37
	1.26%

	Public database
	China
	K2
	0.53%
	ST45
	0.83%

	Public database
	China
	K24
	0.47%
	ST1697
	0.77%

	Public database
	China
	K31
	0.47%
	ST17
	0.53%

	Public database
	China
	K28
	0.45%
	ST4523
	0.51%

	Public database
	China
	K22
	0.41%
	ST307
	0.47%

	Public database
	China
	K62
	0.36%
	ST35
	0.45%

	Public database
	China
	K39
	0.30%
	ST147
	0.41%

	Public database
	China
	K16
	0.30%
	ST485
	0.39%

	Public database
	China
	K60
	0.28%
	ST29
	0.36%

	Public database
	China
	K34
	0.26%
	ST48
	0.36%

	Public database
	China
	K54
	0.26%
	ST1
	0.32%

	Public database
	China
	K10
	0.21%
	ST412
	0.30%

	Public database
	China
	K3
	0.21%
	ST5987
	0.30%

	Public database
	China
	K20
	0.19%
	ST16
	0.28%

	Public database
	China
	K35
	0.19%
	ST218
	0.28%

	Public database
	China
	K12
	0.17%
	ST268
	0.28%





Supplementary Table S2. Prevalence of the top 20 K types and STs among K. pneumoniae clinical isolates from Asia (Data source: Pasteur-BigSdb). Rankings were determined based on all STs and K types identified in the extracted dataset

	Data source
	Region
	K type
	K proportion
	ST type
	ST proportion

	Public database
	Asia
	K64
	7.67%
	ST11
	16.27%

	Public database
	Asia
	K15
	3.55%
	ST15
	4.78%

	Public database
	Asia
	K2
	2.36%
	ST147
	4.52%

	Public database
	Asia
	K1
	1.36%
	ST231
	2.92%

	Public database
	Asia
	K24
	1.01%
	ST16
	2.82%

	Public database
	Asia
	K19
	0.91%
	ST14
	2.56%

	Public database
	Asia
	K17
	0.81%
	ST23
	2.05%

	Public database
	Asia
	K60
	0.79%
	ST101
	1.47%

	Public database
	Asia
	K62
	0.56%
	ST37
	1.30%

	Public database
	Asia
	K3
	0.48%
	ST512
	1.27%

	Public database
	Asia
	K20
	0.37%
	ST17
	1.25%

	Public database
	Asia
	K31
	0.37%
	ST307
	1.17%

	Public database
	Asia
	K23
	0.36%
	ST2096
	1.12%

	Public database
	Asia
	K28
	0.34%
	ST45
	0.98%

	Public database
	Asia
	K10
	0.31%
	ST340
	0.98%

	Public database
	Asia
	K22
	0.31%
	ST48
	0.70%

	Public database
	Asia
	K39
	0.29%
	ST86
	0.69%

	Public database
	Asia
	K16
	0.27%
	ST65
	0.67%

	Public database
	Asia
	K54
	0.26%
	ST29
	0.61%

	Public database
	Asia
	K27
	0.23%
	ST395
	0.48%



Supplementary Table S3. Distribution of phage-susceptible ST-K type among the 227 clinical K. pneumoniae isolates in the Henan in-house strain collection

	Data source
	Region
	K-ST type
	K-ST proportion

	Sequencing
	Internal
	ST23-K1
	11.01%

	Sequencing
	Internal
	K1-ST3606
	0.44%

	Sequencing
	Internal
	K1-ST3605
	0.44%

	Sequencing
	Internal
	K1-ST1660
	0.44%





Supplementary Table S4. Virulence factors identified in the KH1127-5 isolate through VFDB analysis

	VF_name
	Score
	E_value
	VFDB internal id
	VF id
	Functions

	rmpA
	120706
	9060
	VFG048996
	VF0570
	regulator of mucoid phenotype

	rmpA2
	138114
	9144
	VFG048998
	VF0570
	regulator of mucoid phenotype

	iucA
	621877
	24541
	VFG048600
	VF0565
	aerobactin Synthetase

	iucB
	300466
	13539
	VFG048603
	VF0565
	N-acetyltransferase

	iucC
	613617
	24671
	VFG048606
	VF0565
	aerobactin siderophore biosynthesis protein

	iucD
	413105
	18228
	VFG048609
	VF0565
	lysine 6-monooxygenase

	iutA
	947670
	31031
	VFG048620
	VF0565
	ferric aerobactin receptor

	iroB
	410478
	15917
	VFG048550
	VF0563
	glucosyltransferase

	iroC
	1323382
	51416
	VFG048551
	VF0563
	ABC transporter

	iroD
	449316
	17535
	VFG048554
	VF0563
	siderophore esterase

	iroN
	794417
	30878
	VFG048547
	VF0563
	salmochelin receptor

	ybtA
	349340
	13702
	VFG044327
	VF0564
	yersiniabactin transcriptional regulator

	ybtP
	486899
	24411
	VFG044326
	VF0564
	yersiniabactin ABC transporter ATP-binding/permease protein

	irp1
	3436068
	130436
	VFG044329
	VF0564
	yersiniabactin polyketide synthase

	irp2
	2011760
	85443
	VFG044328
	VF0564
	yersiniabactin non-ribosomal peptide synthetase

	fyuA
	803600
	28702
	VFG044333
	VF0564
	yersiniabactin receptor

	clbA
	278718
	10500
	VFG049147
	VF0573
	colibactin biosynthesis phosphopantetheinyl transferase

	clbB
	4118740
	131033
	VFG049148
	VF0573
	colibactin hybrid non-ribosomal peptide synthetase/type I polyketide synthase

	clbC
	1110389
	36782
	VFG049149
	VF0573
	colibactin polyketide synthase

	clbD
	357675
	12416
	VFG049150
	VF0573
	colibactin biosynthesis dehydrogenase

	clbE
	95659
	3565
	VFG049151
	VF0573
	colibactin biosynthesis aminomalonyl-acyl carrier protein

	clbF
	468043
	16120
	VFG049152
	VF0573
	colibactin biosynthesis dehydrogenase

	clbG
	560236
	18066
	VFG049153
	VF0573
	colibactin biosynthesis acyltransferase

	clbH
	2096941
	67015
	VFG049154
	VF0573
	colibactin non-ribosomal peptide synthetase

	clbI
	1247153
	42820
	VFG049155
	VF0573
	colibactin polyketide synthase

	clbJ
	2463374
	89460
	VFG049156
	VF0573
	colibactin non-ribosomal peptide synthetase

	clbK
	3098502
	89183
	VFG049157
	VF0573
	colibactin hybrid non-ribosomal peptide synthetase/type I polyketide synthase

	clbL
	617225
	20828
	VFG049158
	VF0573
	colibactin biosynthesis amidase

	clbM
	571189
	20498
	VFG049159
	VF0573
	precolibactin export MATE transporter

	clbN
	1825740
	61229
	VFG049160
	VF0573
	colibactin non-ribosomal peptide synthetase

	clbO
	1075022
	34802
	VFG049161
	VF0573
	colibactin polyketide synthase

	clbP
	665289
	21541
	VFG049162
	VF0573
	precolibactin peptidase

	clbQ
	268712
	10329
	VFG049163
	VF0573
	colibactin biosynthesis thioesterase

	clbS
	207126
	7334
	VFG049164
	VF0573
	colibactin self-protection protein
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Supplementary Table S6. Bacterial strains positive to phage vB KpnS P10HW

	Bacteria
	Source
	K type
	ST type
	Location
	Year

	K-H5-4
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-6
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-9
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-16
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-18
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-54
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-55
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-57
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-103
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-118
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-126
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-139
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-150
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-160
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-186
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-218
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-290
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-311
	Human
	K1
	ST23
	HPPH
	2025

	K-H5-325
	Human
	K1
	ST23
	HPPH
	2025

	K-H4-5
	Human
	K1
	ST23
	HPPH
	2024

	K-H4-6
	Human
	K1
	ST1660
	HPPH
	2024

	K-H4-10
	Human
	K1
	ST23
	HPPH
	2024

	K-H12-4
	Human
	K1
	ST23
	HPPH
	2024

	K26
	Human
	K1
	ST23
	FAH-HUCM
	2022

	K41
	Human
	K1
	ST3606
	FAH-HUCM
	2022

	K-H10-2
	Human
	K1
	ST3605
	HPCDC
	2024

	K-H10-5
	Human
	K1
	ST23
	HPCDC
	2024

	K-H10-13
	Human
	K1
	ST23
	HPCDC
	2024



Supplementary Table S7. ORF function prediction of phage vB KpnS P10HW (Excel File)

Supplementary Table S8. InterPro domain analysis of ORF4 vB KpnS P10HW (Excel File)


Supplementary Table S9. Genomic homology comparison of phage vB_KpnP_B1

	Accesssion
	Description
	Max.score
	Total score
	Query Cover(%)
	E.value
	Identity(%)

	OL865411.1
	Klebsiella phage vB 1086,complete genome
	33547
	85179
	98
	0
	98.67

	PQ821643.1
	Klebsiella phage HZJ32,complete genome
	32326
	72742
	89
	0
	98.92

	OM735690.1
	Stenotrophomonas phage vB SmeS BUCT705, complete genome
	31689
	81882
	95
	0
	98.9

	OP785155.1
	Klebsiella phage vB LZ2044, complete genome
	31643
	82969
	96
	0
	98.24

	PQ133004.1
	Klebsiella phage vB_KpnP Henu1 3, complete genome
	31575
	84865
	97
	0
	98.8

	PP934445.1
	Klebsiella phage P287, complete genome
	29370
	80825
	96
	0
	99.09

	OR532819.1
	Klebsiella phage RCIP0025, complete genome
	28999
	80674
	95
	0
	98.69

	PP738767.1
	Klebsiella phage vB KpnS LHC ER2, complete genome
	28644
	66905
	90
	0
	95.27

	OR896858.1
	Klebsiella phage AloofButler, complete genome
	26736
	67081
	88
	0
	96.09

	NC 047825.1
	Klebsiella phage KOX1, complete genome
	26698
	67499
	87
	0
	96.15

	PP889495.1
	Klebsiella phage phi1 146046, complete genome
	26598
	67731
	89
	0
	96.04

	OP031046.1
	MAG: Bacteriophage sp. isolate 1793 121609, partial genome
	26249
	64820
	87
	0
	98.15

	NC 047784.1
	Klebsiella phage vB KpnS KpV522, complete genome
	25929
	66187
	88
	0
	95.31

	PP889463.1
	Klebsiella phage phi1 146008, complete genome
	25632
	64195
	86
	0
	96.18

	OY979400.1
	Klebsiella phage vB Kpn K63PH128 genome assembly,chromosome: K63PH128 assembly
	25597
	64801
	86
	0
	96.14

	PQ133618.1
	Klebsiella phage P700603, complete genome
	25514
	67046
	86
	0
	96.04

	PP663284.1
	Klebsiella phage vB Kpn Y1P4, complete genome
	25339
	80662
	95
	0
	96.35

	OR896846.1
	Klebsiella phage RareGolfball, complete genome
	25137
	65010
	88
	0
	95

	OR532872.1
	Klebsiella phage RCIP0078, complete genome
	23300
	79845
	94
	0
	98.84

	OR532886.1
	Klebsiella phage RCIP0092, complete genome
	22539
	81599
	96
	0
	97.32




Supplementary Table S10. Survival of G. mellonella larvae challenged with serial dilutions of K. pneumoniae KH1127-5

	Group
	Bacterial concentration (CFU/mL)
	Injection volume per larva
	Surviving larvae at 168 h / total
	Mortality (%)

	PBS
	0
	10 μL
	10/10
	0

	1
	1×108
	10 μL
	0/10
	100

	2
	1×107
	10 μL
	3/10
	70

	3
	1×106
	10 μL
	5/10
	50

	4
	1×105
	10 μL
	7/10
	30

	5
	1×104
	10 μL
	9/10
	10

	6
	1×103
	10 μL
	10/10
	0

	7
	1×102
	10 μL
	10/10
	0

	Note: The LD50 was defined as the bacterial dose causing approximately 50% mortality within the 168 h observation period.


	
Supplementary Table S11. Daily numbers of deaths among mice intranasally challenged with different concentrations of K. pneumoniae KH1127-5 in the preliminary pneumonia model

	Group
	Bacterial concentration (CFU/mL)
	Day -2
	Day -1
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7

	1
	1×108
	0
	6
	0
	0
	0
	0
	0
	0
	0

	2
	1×107
	0
	4
	2
	0
	0
	0
	0
	0
	0

	3
	1×106
	0
	0
	0
	0
	2
	2
	0
	0
	0

	4
	1×105
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Note: Values indicate the number of mice that died on the corresponding day, with each numerical value representing the exact number of deaths recorded on that day. A value of 0 indicates that no deaths occurred. Each group initially contained six mice. Day −2 and Day −1 represent the two consecutive days of intranasal bacterial challenge.



Supplementary Table S12. Daily numbers of deaths among mice in different groups in a murine K. pneumoniae pneumonia model

	Group
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7

	B
	0
	0
	2
	1
	0
	0
	0

	PH+B
	0
	0
	0
	1
	0
	0
	0

	PH
	0
	0
	0
	0
	0
	0
	0

	PBS
	0
	0
	0
	0
	0
	0
	0

	Note: Values indicate the exact number of mice that died on the corresponding day. A value of 0 indicates that no deaths occurred on that day. Each group initially contained six mice. B, bacterial infection group; PH+B, phage-treated infection group; PH, phage-only group; PBS, PBS control group.
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