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Supplementary Fig. S1. Antibiotic resistance using ST422. To test the antibiotic resistance of the
host bacterium ST422 of SLAM_phiST45, six antibiotics were used, with details of the products listed
in Supplementary Table S2. The results showed resistance to five of the six antibiotics, confirming that
ST422 is a multi-drug resistant Salmonella strain.
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Supplementary Fig. S2. Microbial composition using culturomics. (A) The relative distribution and
diversity of the 394 bacterial species isolated using the culturomics approach are displayed in a circular
map. (B)—(D). In addition, bacterial abundance in the cecum (B), ileum (C), and jejunum (D) is
summarized for each section.



A B
=== [ actobacillus
100 === Ruminococcus 100 = === Oscillospira
=== Oscillospira m— Clostricium
=== Clostridium — Rummcn_caoccus
. === Bacteroides
== Lactobacillus mm Coprococcus
mmm  Coprococcus === Blautia
A mmm  Bacteroides 8 === Dorea
5 mm  Blautia E mmm | achnospira
'E 50 - == Dorea £ 50 mmm  Corynebacterium
4 mmm  Anaerofruncus g iggﬁ:riu izia
= mmm Dehalobacterium = m— Sutterella
m— cc_115 === Dehalobacterium
wmmm  Faecalibacterium === faecalibacterium
=== Bacillus === Prevotella
=== Adlercreutzia === Coprobacillus
0 == others 0 mmm  Fusobacterium
I mmm  Staphylococcus
Total cecum == others
C D
100 — mes  RUminococcus 100 — == Ruminococcus
mem Oscillospira mem  Oscillospira
= Lacz‘ol?a‘ciﬂus === Clostridium
== Clostridium == Lactobacillus
mmm  COpPrococous
@ . @ mmm  Coprococcus
& === Bacleroides o )
= me==  Blautia s w— Blautia
T 50— == Dorea S 907 === Bacleroides
2 w— Bacillus ] e== Dorea
© o .
° mmm  Paenibacillus 2 wmm  Dehalobacterium
mm  Anaerofruncus mmm  Anaerotruncus
= Sulterella — o 115
oc_115 mmm Faecalibacterium
===  SMB53 0
0 : s others - m==  others
lleum jejunum

Supplementary Fig. S3. Microbial composition using metagenomics. The overall bacterial
abundance analyzed using the metagenomics approach (A) is presented alongside the microbial
composition of the cecum (B), ileum (C), and jejunum (D). Bacterial abundance was converted to
percentages based on total read counts, and bacterial groups with <1% abundance were categorized as
“others.”
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Supplementary Fig. S4. Diversity analysis of chicken gut microbiome using metagenomics. A, B.
a-diversity of metagenomics. Chao (A) and bergerparker (B) diversity indices of each group in the
cecum, ileum, and jejunum are shown. The experiments were conducted in triplicate. All values are
expressed as the mean £ SD, and statistical significance was determined using the Student’s t-test with
**p < 0.0001. (C), (D). B-diversity of metagenomics. Beta-diversity results of the metagenomic analysis
for each organ of the chicken were analyzed using both weighted and unweighted UniFrac methods.
Each clustered plot represents the different groups (cecum, ileum, and jejunum), with the axes
representing the two dimensions that account for the largest variance within the microbial communities.



A

Metagenome Culturome

Lactococcus taiwanensis
Lactobacillus iners
Lactobacillus gasseri 7 4 4
Lactobacillus coleohominis
Lactobacillus acidophilus
Enterococcus faecalis
Bifidobacterium longum 1

! |

Limosilactobacillus vaginalis
Limosilactobacillus reuteri
Limosilactobacillus oris
Ligilactobacillus salivarius

Lactobacillus johnsonii
Lactobacillus crispatus

(46.7%) (26.7%) (26.7%) Enterococcus hirae

Enterococcus faecium

Metagenome Culturome

Limosilactobacillus oris Lactobacillus johnsonii
Lactobacillus colechominis Lactobacillus crispatus
Lactobacillus acidophilus 4 4 6 Enterococcus hirae
Bifidobacterium longum (28. 6%) (23.5%) ( 42.9% ) Eg;er;orzzzzréz f::::;f"m
Enterococcus casseliflavus

k
! \

Limosilactobacillus vaginalis
Limosilactobacillus reuteri
Ligilactobacillus salivarius

Enterococcus faecalis

C Metagenome  Culturome
Lactobacillus johnsonii
Lactobacillus mucosae Lactobacillus crispatus
Lactobacillus coleohominis 3 4 5 Enterococcus hirae
Bifidobacterium longum

(25% ) (33_ 3%) ( 41.7% } Enterococcus faecium

Enterococcus faecalis

Limosilactobacillus vaginalis
Limosilactobacillus reuteri

Limosilactobacillus otis
Ligilactobacillus salivarius

Supplementary Fig. S5. Comparison of metagenomic and culturomics approaches for
characteristics of probiotics in chicken intestines. Species of probiotics identified using culturomics
and metagenomics approaches were selected for multi-omics analysis and represented using a venn
diagram. In addition to the results shown in Figure 1E, which includes all data, further analysis was
conducted separately for the cecum (A), ileum (B), and jejunum (C), thus providing a comprehensive
multi-omics analysis for each intestinal section.
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Supplementary Fig. S6. Microbial changes between the phage-treated and the phage-probiotic
treated groups. In the genus-level microbial composition analysis shown in Figure 8K, three bacterial
genera, Oscillibacter (A), Clostridium sensu stricto 18 (B), and Clostridium sensu stricto 13 (C), were
selected based on significant differences between the sal+phi and sal+phi+pro groups. The Y-axis
represents the actual bacterial abundance in each group; the experiment was conducted in triplicate.



Supplementary Table S1. Bacteria list information for all the pathogenic strains used in this

experiment is summarized

No. Bacterial species Strain no. Name Source Growth condition etc
Liquid inhibition test in figure 7B
1 KVCC-BA1900016 ST016 Swine 37°C, aerobic
EOP test in table 4
Liquid inhibition test in figure 7B
2 KVCC-BA2000161 ST161 Swine 37°C, aerobic
EOP test in table 4
Host bacteria of SLAM_phiST56
3 KVCC-BA1600008 | ST008 (=ST1) | Poultry 37°C, aerobic
Antimicrobial activity test in figure 2D
Host bacteria of SLAM_phiST45
4 KVCC-BA0000422 | ST422 (=ST2) | Poultry 37°C, aerobic
Antimicrobial activity test in figure 2D
Liquid inhibition test in figure 7B
5 KVCC-BA0000423 ST423 Poultry 37°C, aerobic
EOP test in table 4
Liquid inhibition test in figure 7B
6 KVCC-BA0000474 ST474 Poultry 37°C, aerobic
Salmonella Typhimurium EOP test in table 4
Liquid inhibition test in figure 7B
7 KVCC-BA0000477 ST477 Poultry 37°C, aerobic
EOP test in table 4
Antimicrobial activity test in figure 2D
8 KVCC-BA0000482 | ST482 (=ST3) | Poultry 37°C, aerobic Liquid inhibition test in figure 7B
EOP test in table 4
Liquid inhibition test in figure 7B
9 SL1344 SL1344 Human 37°C, aerobic
EOP test in table 4
Liquid inhibition test in figure 7B
10 ATCC14028 ATCC14028 Human 37°C, aerobic
EOP test in table 4
Liquid inhibition test in figure 7B
11 NCCP16207 NCCP16207 Human 37°C, aerobic
EOP test in table 4
12 KVCC-BA1800501 Ci1l Poultry | 42°C, microaerophilic |Antimicrobial activity test in figure 2D
13 Campylobacter jejuni KVCC-BA1800502 CJ2 Poultry | 42°C, microaerophilic |Antimicrobial activity test in figure 2D
14 KVCC-BA1800503 CJ3 Poultry | 42°C, microaerophilic |Antimicrobial activity test in figure 2D

Additional details include references to the figures and tables in which the strains were used in this

study.



Supplementary Table S2. Guidelines for antimicrobial discs used for susceptibility test

Antibiotics Disc potency (ug) >S (mm) I (mm) <R (mm)
Ampicillin 10 17 - 16
Tetracycline 30 19 15-18 14
Vancomycin 30 17 15-16 14
Penicillin 10U 29 - 28
Kanamycin 30 18 14-17 13
Chloramphenicol 30 18 13-17 12

The list of antibiotics used in Table 1 and Supplementary Figure S1 to examine the antibiotic resistance
of the host bacterium ST422 to SLAM_phiST45 and Lactobacillus spp. are provided. BD BBL™ Sensi-
Disc™ antimicrobial susceptibility test discs were placed on a bacterial lawn plate and incubated for 24

h at 37 °C, repeated in triplicate.



Supplementary Table S3. Bacteriophage list information for the 61 Salmonella Typhimurium phages

isolated in this experiment is provided

No. Name Host bacteria species Host bacteria strain  Source No. Name Host bacteria species  Host bacteria strain  Source
1 SLAM_phiST1  Salmonella Typhimurium KVCC-BA2000161  Sludge 32 SLAM_phiST32  Salmonella Typhimurium KVCC-BA0000482 Sludge
2 SLAM_phiST2  Salmonella Typhimurium KVCC-BA2000161 Sludge 33 SLAM_phiST33  Salmonella Typhimurium KVCC-BA0000482 Sludge
3 SLAM_phiST3  Salmonella Typhimurium KVCC-BA2000161  Sludge 34 SLAM_phiST34  Salmonella Typhimurium KVCC-BA0000482 Sludge
4 SLAM_phiST4  Salmonella Typhimurium KVCC-BA2000161  Sludge 35 SLAM_phiST35  Salmonella Typhimurium KVCC-BA0000482 Sludge
5 SLAM_phiST5  Salmonella Typhimurium KVCC-BA2000161  Sludge 36 SLAM_phiST36  Salmonella Typhimurium KVCC-BA0000482 Sludge
6 SLAM_phiST6  Salmonella Typhimurium KVCC-BA2000161 Sludge 37 SLAM_phiST37  Salmonella Typhimurium KVCC-BA0000482 Sludge
7 SLAM_phiST7  Salmonella Typhimurium KVCC-BA2000161 Sludge 38 SLAM_phiST38  Salmonella Typhimurium KVCC-BA0000482 Sludge
8 SLAM_phiST8  Salmonella Typhimurium KVCC-BA2000161 Sludge 39 SLAM_phiST39  Salmonella Typhimurium KVCC-BA0000422 Sludge
9 SLAM_phiST9  Salmonella Typhimurium KVCC-BA2000161 Sludge 40 SLAM_phiST40  Salmonella Typhimurium KVCC-BA0000422 Sludge
10 SLAM_phiST10 Salmonella Typhimurium KVCC-BA2000161  Sludge 41 SLAM_phiST41  Salmonella Typhimurium KVCC-BA0000422 Sludge
11 SLAM_phiST11 Salmonella Typhimurium KVCC-BA2000161  Sludge 42 SLAM_phiST42  Salmonella Typhimurium KVCC-BA0000422 Sludge
12 SLAM_phiST12  Salmonella Typhimurium KVCC-BA2000161  Sludge 43 SLAM_phiST43  Salmonella Typhimurium KVCC-BA0000422 Sludge
13 SLAM_phiST13  Salmonella Typhimurium KVCC-BA2000161  Sludge 44 SLAM_phiST44  Salmonella Typhimurium KVCC-BA0000422 Sludge
14 SLAM_phiST14  Salmonella Typhimurium KVCC-BA2000161  Sludge 45 SLAM_phiST45 Salmonella Typhimurium KVCC-BA0000422 Sludge
15 SLAM_phiST15 Salmonella Typhimurium KVCC-BA2000161  Sludge 46 SLAM_phiST46  Salmonella Typhimurium KVCC-BA0000422 Sludge
16 SLAM_phiST16  Salmonella Typhimurium KVCC-BA2000161  Sludge 47 SLAM_phiST47  Salmonella Typhimurium KVCC-BA0000422  Sludge
17 SLAM_phiST17  Salmonella Typhimurium KVCC-BA2000161  Sludge 48 SLAM_phiST48  Salmonella Typhimurium KVCC-BA0000422  Sludge
18 SLAM_phiST18  Salmonella Typhimurium KVCC-BA2000161  Sludge 49 SLAM_phiST49  Salmonella Typhimurium KVCC-BA0000422 Sludge
19 SLAM_phiST19  Salmonella Typhimurium KVCC-BA2000161  Sludge 50 SLAM_phiST50  Salmonella Typhimurium KVCC-BA0000422 Sludge
20 SLAM_phiST20  Salmonella Typhimurium KVCC-BA2000161  Sludge 51 SLAM_phiST51  Salmonella Typhimurium KVCC-BA0000422  Sludge
21 SLAM_phiST21  Salmonella Typhimurium KVCC-BA2000161  Sludge 52 SLAM_phiST52  Salmonella Typhimurium KVCC-BA0000422 Sludge
22 SLAM_phiST22  Salmonella Typhimurium KVCC-BA2000161  Sludge 53 SLAM_phiST53  Salmonella Typhimurium KVCC-BA0000422  Sludge
23 SLAM_phiST23  Salmonella Typhimurium KVCC-BA2000161  Sludge 54 SLAM_phiST54  Salmonella Typhimurium KVCC-BA0000422  Sludge
24 SLAM_phiST24 Salmonella Typhimurium KVCC-BA2000161  Sludge 55 SLAM_phiST55  Salmonella Typhimurium KVCC-BA0000422  Sludge
25 SLAM_phiST25 Salmonella Typhimurium KVCC-BA2000161  Sludge 56 SLAM_phiST56 Salmonella Typhimurium KVCC-BA1600008 Sludge
26 SLAM_phiST26 Salmonella Typhimurium KVCC-BA2000161  Sludge 57 SLAM_phiST57  Salmonella Typhimurium ATCC14028 Sludge
27 SLAM_phiST27  Salmonella Typhimurium KVCC-BA2000161  Sludge 58 SLAM_phiST58  Salmonella Typhimurium ATCC14028 Sludge
28 SLAM_phiST28 Salmonella Typhimurium KVCC-BA0000482  Sludge 59 SLAM_phiST59  Salmonella Typhimurium ATCC14028 Sludge
29 SLAM_phiST29 Salmonella Typhimurium KVCC-BA0000482  Sludge 60 SLAM_phiST60  Salmonella Typhimurium ATCC14028 Sludge
30 SLAM_phiST30 Salmonella Typhimurium KVCC-BA0000482  Sludge 61 SLAM_phiST61  Salmonella Typhimurium NCCP16207 Sludge
31 SLAM_phiST31 Salmonella Typhimurium KVCC-BA0000482  Sludge

All phages were sourced from sludge samples collected from the Tancheon, Jungnang, Seonam, and
Nanji wastewater treatment plants in Seoul, South Korea. Host bacteria for SLAM_phiST45 and
SLAM_phiST56 are highlighted in bold.



Supplementary Table S4. Primer lists for RT—qPCR.

Target Primer sequences (5'—3’) Product size, bp Reference
F CGGCAACGAGCGCAACCC
Total bacteria 130 (58)
R CCATTGTAGCACGTGTGTAGCC
F GCTGCTTTCTCTACTTAAC
invA gene 95 (59)
R GTAATGGAATGACGAACAT

The primers used in this study (shown in Figure 8G) were designed to measure the abundance of

Salmonella and the total bacterial quantity, with a focus on the invA gene of Salmonella Typhimurium,

which is commonly used to detect Salmonella



Supplementary Table S5. Host range analysis of Sa/monella Typhimurium-infecting phages

Salmonella Typhimurium strains

Host Host bacteria
Phage no. . Pig Chicken Human
bacteria source
ST016 ST161 ST008 ST422 ST423 ST474 ST477 ST482 SL1344 ATCC14028 NCCP16207
1 1 I
1 +- + +- - - - - - - - -
3 +- ++ | +- - - +- - - | +- ++ +-
4 +- + | +- + +- - - - | - - +-
6 + -+ | - - - +- - - | +- +- +-
7 +- ++ | - - - + - - | +- ++ +
8 +- ++ | +- - - + - - | ++ ++ +
9 +- + | - - - +- - - | +- +- +-
10 +- -+ | - - - +- - - | +- +- +-
11 + ++ | - - - +- - - | +- ++ -+
12 +- ++ | - - - + - - | +- ++ -+
13 +- + | +- - - +- - - | +- +- +-
14 ST161 Pig +- ++ | - - - +1- - - | +/- +/- +
15 +- ++ | - - - + - - | + + +
16 - + | - + +- - - - | - - +
17 - + | - - - - - - | - - +-
18 - + | - - - - - - | - - +-
19 +- -+ | - - - +- - - | +- + +-
20 +- -+ | - - - +- - - | +- -+ +-
21 + + | - - - - - - | +- - -
22 +- + | - - - ++ - - | - + R
23 + + | - - - ++ - - | ++ ++ +-
24 - + | - - - ++ - - | - + -
25 - + | - - - ++ - - | +I- ++ -
26 +- ++ | - - - +- - - | + + +-
27 +- +- | - - - - - - | +- +- -
1 1 | I |
28 - - - - - - - +1- - - -
29 - - | - - - - - +- | - - -
30 - - | - - - - - + | - - -
31 - - | - - - - - +- | - - -
32 - - | - - - - - + | - - -
3 ST482 . . | . : . : . N | : : :
34 - - | - - - - - +- | - - -
35 +- - | +- - - - - +- | - - -
36 +- - | - - - - - +- | - - -
37 - - | - - - - - + | - - -
38 - - | - - - - - + | - - -
! 39 Chicken +- ! - | +- + +- J - - - | + - -
40 +- - | +- ++ + +- +- + | ++ +- -
a1 +- +- | +- ++ ++ + - + | ++ - -
42 +- - | +- ++ +- +- - +- | +- - -
43 - - | - ++ +- - - - | - - -
a4 stz +- - | +- ++ +- +- - +- | + +- R
45 + +- | +- ++ ++ ++ - ++ | -+ + +
46 +- - | +- +- +- +- +- + | +- +- -
a7 - - | - +- +- - - - | - - -
48 - - | - +- + - - - | +- - -
49 - - | - +- + - - - | - - -
50 - - | - +- +- - - - | - - -



51 | +- +- |
52 | +- +- |
53 | +- + |
54 + | +- +- +1- +- - ++ | +- +-
55 + - +- - + - . ++ + -

56 ST008 + ++ + + + + - - ++ + +
1 1 I 1 I 1 I 1 1 1
57 + +- - - - +1- - - +1- +1- +1-
o ATCC14028 - +- | - - - +1- - - | - + -

59 Human " " | . . . N . A | o -
60 + +- - - - +- - - ++ +- +-
61 NCCP16207 + - - - - ++ - - ++ ++ +

List of bacterial strains used to confirm the host range of 61 Sa/monella-infecting phages. Phage

lysate stock, diluted to 1x10°% PFU/mL, was dotted onto plates containing bacterial lawn (10 uL per

dot), and the plates were cultured for 24 h at 37 °C under both aerobic and anaerobic conditions.



Supplementary Table S6. Functional annotation of SLAM_phiST45

Tomalogy

Lengin
oRF sart swp strand Function
o Homolagy

SCAM SIS 001 £ T 3 Typomecal provan TYPOReUGal protein BOWTS. Go003 [Salmonela prage 100265_i2]
SLAM_phisT45_ 002 97 601 105 - Hypothetial protein Rypothetcalprotein AGC._0170 [Escherichi phage Eps7]
SLAM_phisT45_ 003 o7 % a15 - Hypothetial protein Rypothetcalprotin Ace_0161 [Escherichiacoi phage vB_EcoS_Ace]
SLAM_phiSTAS_ 004 1068 120 207 Cor superinfction exclusion protein ‘Cor superintection exclusion protein [Salmonella phage Stch]
SLAM_phisTi5 005 113 a4 172 + Reeptor-binding proten recaptor-binding proten (Escherichia coli phage vB_Ecos. Ace]
SLAM_phiST45 006 208 e am . Terminase small ubunit erminasesmallsubunit [Escherichia phage Eps7]
SLAM_phisT45_ 007 3087 003 1317 . Terminase large suburit terminase large subunit [Salmonella phage SHE]
SLAM_phisTs5 008 sue 5555 aw . Nicking endonuclease nicking endoruciease [Escherichia phage SuperGirl]
SLAM_phisTI5 000 5555 a2 128 + Portalprotein phage porta protein Pseudomonadota]
SLAM_phisTs5 010 255 To87 o + Prohead protease HIKS7 family phage prohead proteas [Brucella melitnsis]
SLAM_phisTs5 011 %5 o1 1577 . Major capsid protein phage mae Hadar]
SLAM_phisTs5 012 342 omss 13 . Head-tail adaptor heactail adaptor [Escherichia phage EpsT]
SLAM_phisTs5 013 assa 10621 76 + Tail completion protein ail completion or Neck protein [Salmonella phage Siteh]
SLAM_phisTs5 014 10625 priee) 5 + Hypothetial protein hypothetical protein 81335 [Salmonela phage BD13]
SLAM_phisTs5 015 ey 12506 110 + Major tail protein major tail protein [scherichia phage Eps7]
SLAM_phiSTS5 016 12551 13450 %0 . Mior tail protein minor tail protein [Saimonella phge B5P22A]
SLAM_phiSTS5 017 13913 14281 360 . Tl assembly chaperone il assembly chaperone [Salmonelia phage Sw2]
SLAM_phisTs5 018 10382 10072 a1 + “Tai length ape measure protein il length tape measure protein Salmonela phage 3.28]
SLAM_phisTs5 019 1192 21601 2850 + “Tal fier protein ail iber [Salmonella phage JN-5202001)
SLAM_phisTs5 020 21002 2500 208 + Straight fibre il proein straight fbre tal proten [Salmonella phage 1-19]
SLAM_phisTs5 021 23705 2wz an . Hypothetial protein ypothetcalprotein HWCS7_gp022 [Ssimoneli phage v_Sens._SB13]
SLAM_phisTs5 022 2021 2007 252 . Tail foer protein il fiber protein [Salmonella phage 329]
SLAM_phiSTIS 023 200 20011 a7 Flap endonuclase lap endonuclease Escherichia phage EpsT]
SLAM_phiSTAS 024 20m 2w a0 Hypothetial protein hypothetcal protin [Saimonela enterica subsp.enteica serovar Derby]
SLAM_phisTs5 025 29307 s 1839 - A family ATPase AAA family ATPase [Salmonellaenterica]
SLAM_phisTs5 026 E253 35006 L - Singl strand DNA binding proten singe strand DNA bining protein Saimonela piage SH6]
SLAM_phisTs5 027 E ausa 1353 - Helicase eicase[Salmonelia phage Sttch]
SLAM_phiST4S 028 e ane 2568 WA polymerase DNA polymerase [Salmonslla phage LVRISA]
SLAM_phiST4S 029 ez aum 76 Hypothetial protein hypotheticalproten [Salmenela enterica subsp. enterica serovar Typhimurium]
SLAM_phiST45_ 050 s a1z o - NAD-dependent DNA igase NAD-dependent DNA ligas [Ssimonella phage S113]
SLAM_phisT45 051 a2 a2 306 - Transeriptonal requitor transerptional regultor [Saimanella phage SHE]
SLAM_phiSTIS 052 a3 a0 207 Hypothetial protein ypothetical protin [Cirobacter portucalenss]
SLAM_phiSTAS 033 42008 T an DNA binding protein DNA binding protein (Samonela phage 100268_sal2)
SLAM_phiSTAS 034 aass asase 05 Hypothetial protein ypotheticalprotin (Cirobacter portucalenss]
SLAM_phiST45 035 5o a3 270 - eaton origin binding protein eplicaton orgin binding proten [Saimoncll phage Bsentss]
SLAM_phiST45 036 2050 asus5 395 - Hypothetial protein ypothetial protein BOWT3_p128 [Salmoneli phage 100265 _salZ]
SLAM_phiSTAS 037 ness asar E Hypothetial protein ypothetical protein BOWT3_gp129 [Salmonella phage 100268 _aiz]
SLAM_phiST4S 038 %006 sa sor NAD-dependent deacetylase Sir2 (NAD-dependent deacetylase) [Salmonell phage LVRIGA]
SLAM_phiST4S 030 sor0s 51556 s NAD-dependent deacetylase )
SLAM_phisTs5 040 s1862 55736 1875 - Anasrobic ribonucioside-riphosphate reductase 3 Eoos_Ace]
SLAM_phisTS5 041 si089 sisal 75 . Phosphate sarvation-inducile proten
SLAM_phisTi5 012 sz ssos 20 + “Tai length wpe measure protein ail length tape measure protein Salmonelia phage 100268 _alz]
SLAM_phisTs5 043 ss200 ssa0 21 + Aerobic ribonucleoside diphosphate reductase arge subunit phage Y2U-L1)
SLAM_phiST45_ 044 7639 ses7 519 . Hypothetial protein Rypothetcalprotein HOTS3_gp080 [Ssimonela phage SH
SLAM_phisTS5 045 s161 5306 145 . Ribonucleoside diphosphate reductase beta subunit
SLAM_phisTS5 046 59306 S5 Ed . Difydrofolate reductase dinydrofoaterecuctae [Escherichia phage saus1az]
SLAM_phisTs5 047 souzs 067 a5 + Thymidylatesynthase thymidylatesynthase (Brucella melitensis]
SLAM_phisTss 018 60760 e 2 + Hypothetial protein ypothetical proten CPT_Sutchss [Salonella phage Sttch]
SLAM_phisTs5 049 61034 6303 m . Hypothetial protein hypothetical proten [Pseudomonadota]
SLAM_phiST45_ 050 61303 e an . RnaseH Rnase H [Escherichia phage Eps7]
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The genome of SLAM_phiST45 was 111,044 bp long, with 130 ORFs and 29 tRNAs.

Among these,

55 ORFs (41.9%) were functionally annotated using the BLASTP algorithm. No genes encoding

integrases or antibiotic resistance were identified.



Supplementary Table S7. Functional annotation of SLAM_phiST56
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SLAM_phisTS6,_079 a3 = o Hypotneticalprotein hypothetical roten SP107_00245 [Ssmoneia phige FSL SP-107) 100% Tmes | 0o AGFEAI91
SLAM_phisTS6,_060 e aoraa = Ribose-phosphate diphosphokinase ibose phosphate diphosphokinae Escherchia col] 100% 0 9966% WP 155115596 1
SLAM phisTs6 081 e 712 82 Nictinamide phosphoribosytransirase icotinamide phasphoribosylransferas Escherchiaphage HICS) 100% 0 8999 wyeimen
SLAM phisTs6, 062 62 71961 Y Hypothaticalprotein ypotheticalproein (Escherichia col] 1009 2007 | 100009 We 153155941
SLAM phisTs6 083 7218 a1 267 RIA Iysis nhibior RIAIysis nhibito [Escherichia phage N1 1009 0 9937% QruTzsis1
SLAM phisTss 084 Tasos 75709 1110 RIIB lysis nhiitor putative 1B Iysis nhbitor [Sslmonella pagevB_Seni p5021] 100% 0 9810% rer
SLAM phisT6 085 75604 T2 st Lysin putativ lysin [Escherichia phage skuden] 100% 2merzs | onasen QuReTISAL
SLAM_phisTs6, 086 0% 77500 s Hypothaticalprotein ypothedcal protein FelhO1poL (saimnela phage FelisO1] 1009 a0 | s NP owTer1
SLAM_phisTs6 087 5 77900 s Relike spanin Reike spanin [Escherichia phage HY02] 1009 s00E78 0135 e o00z0a509.1
SLAM_phisTs6, 088 Ta060 7320 n Hypothaticalprotein hypothetcal proein [Saimonelaentric subsp.enorica serovar Entaritids] 1009 aoee | 1m0 EEmaTs0065.1
SLAM_phisTs6,_ 069 o633 78860 Y Hypotneticalprotein hypothetical proein [ssimonela phage D12] 100% 1mess | w00 Qo201
SLAM_phisTS6,_090 o054 7e839 7 O-acetyl-ADP-ribose deacetylase O-acetyk-ADP-ribose deactyas [Ssmonela page D1.2) 100% 0 99629 Qo201
SLAM_phisTs6 091 79026 e 15 Phage protein phageproten Escherichia phage L27] 1009 200825 9003 BB1z70151
SLAM phisTs6 092 aoss0 aorss E Hypothaticalprotein hypotheticalproein BPS1556.98 [Samonell phage BPS15SE] 1009 2oear | 100 AUMSEEISL
SLAM_phisTs6 093 aois o E Hypothaticalprotein hypothticalprotin PQDIS_gp028 [Samonela page vB_SAg-RPNZ13] 1009 aoees | 1000 e ow676246.1
SLAM_phisTs6,_094 e e 21 Hypotneticalprotein ypothetical protin FDJ22_gpo10 [Saimenelaphage BPSITWE] 100% 2mes | 0o P o09z16z21
SLAM_phisTS6,_095 s165 w2207 513 Hypotneticalprotein ypothetical protin FDJ2_gpo09 [Saimenelaphage BPSITWE] 100% ez | w0mse P ooosziez11
SLAM_phisTs6 096 s a2 Y Hypothaticalprotein Pypotheical protin FD322_9p007 [Salmanela phage BPSLTWA] 1009 a2 | 1m0 e 0096216191
SLAM_phisTs6 097 sz = m Hypothaticalprotein Pypotheical protin FD322_9p007 [Salmanela phage BPSLTWA] 1009 a2 | 1m0 e 0096216191
SLAM_phisTS6,_096 70 a7 a5 Hypotneticalprotein ypothetical protin FDJ22_gpo0s Saimenelaphage BPSITWI] 100% smes0 | 100 P 0006216151
SLAM phisTs6 089 s a7 m Hypathetialprotin ypothetical protin FDJ22_gpo0s Saimenelaphage BPSITWE] 100% smee2 | 0o P 0006216171
SLAM_phisTS6, 100 sam e sa Hypotneticalprotein ypothetical protein FDJ22_gpo03 [Saimenelaphage BPSITWE] 100% 2mes | a0mse P 0216151
SLAM_phisTs6 101 s asone El Hypothaticalprotein hypotheical protin BP5152_126 [salmonelaphage BPS15Q2] 1009 2o0ea | 100009 e o00zzar0r
SLAM phisTs6, 102 102 ez 2 Hypothaticalprotein Pypotheical protin FD322_9po01 [Salmanela page BPSLTWA] 1009 1oz | 1000 e 009216131
SLAM_phisTS6,103 a6 a7 2 Hypotneticalprotein ypothetcal potin [Bacteriophage sp ] 100% smese | 0o vkt
SLAM phisTs6_104 aoet6 a678 114 Hypathetialprotein ypothetcal protein BPS1555_110 [Samenelaphage BPS1556] 100% soew | 0o AUMsEE271

The genome of SLAM_phiST56 was 87,026 bp long, with 104 ORFs and 26 tRNAs. Among these, 52
ORFs (50.0%) were functionally annotated using the BLASTP algorithm. No genes encoding integrases

or antibiotic resistance were identified.



Supplementary Table S8. Genome based BLASTN analysis using SLAM_phiST45

Max Total Query Per. Acc.
No. Species Subfamily E value Accession
score score coverage Identity Length
1 Phage NBSal002, complete genome Markadamsvirinae 89532 1.98E+05 95% 0 98.01% 120250 MN994501.1
Salmonella phage BSP22A, complete
2 Markadamsvirinae 89430 1.82E+05 95% 0 97.98% 110741 KY787212.1
genome
3 | Salmonella phage 9-29, complete genome Markadamsvirinae 88575 1.79E+05 94% 0 97.97% 110776 MN218190.1
4 | Salmonella phage SE18, complete genome Markadamsvirinae 85794 1.82E+05 95% 0 98.53% 110795 MK972717.1
Enterobacteria phage EPS7, complete
5 Markadamsvirinae 84274 1.66E+05 92% 0 96.73% 111382 NC_010583.1

genome

Escherichia coli phage NG_S8 DNA,
6 Markadamsvirinae 76557 1.78E+05 92% 0 98.71% 108459 LC788711.1
complete sequence

7 | Salmonella phage 3-29, complete genome Markadamsvirinae 76258 1.78E+05 93% 0 97.95% 110377 NC_048145.1
8 | Salmonella phage BD13, complete genome Markadamsvirinae 75981 1.89E+05 92% 0 98.55% 121769 0OL451946.1
9 | Salmonella phage 1-29, complete genome Markadamsvirinae 75024 1.83E+05 95% 0 98.07% 111636 NC_048811.1
10 | Escherichia phage PSa2, complete genome Markadamsvirinae 73819 1.66E+05 91% 0 96.68% 110539 OL770310.1
11 |Salmonella phage Seafire, complete genome| Markadamsvirinae 73276 1.69E+05 91% 0 97.69% 111851 NC_048110.1
Salmonella phage faergetype, complete
12 Markadamsvirinae 72945 1.70E+05 91% 0 97.55% 110183 NC_048867.1
genome

Escherichia phage SuperGirl strain Bas29,
13 Markadamsvirinae 70354 1.64E+05 92% 0 97.43% 110821 MZ501105.1
complete genome

Salmonella phage JN-S202001, complete

14 Markadamsvirinae 68332 1.66E+05 91% 0 98.50% 111256 0OL502173.1
genome
15 | Salmonella phage 1-19, complete genome Markadamsvirinae 57651 1.79E+05 94% 0 98.43% 110775 NC_048819.1
Salmonella phage 8sent65, complete
16 Markadamsvirinae 57345 1.61E+05 91% 0 96.37% 112133 MT653145.1
genome

Salmonella phage vB_SenS_SB6, complete
17 Markadamsvirinae 56142 1.63E+05 91% 0 96.80% 112311 MK809530.1
genome

Salmonella phage 1Sgal2PP, complete

18 Markadamsvirinae 56041 1.59E+05 91% 0 96.74% 113352 PP779479.1
genome

19 | Salmonella phage S116, complete genome Markadamsvirinae 45858 1.80E+05 96% 0 98.47% 110664 NC_048007.1

20 Salmonella phage SH9, partial genome Markadamsvirinae 45783 1.78E+05 95% 0 98.42% 111607 NC_047999.1

A BLASTN search was conducted using the whole-genome sequence of SLAM_phiST45. Based on
the maximum score, the top 20 closely related species were identified and organized. In addition, the

subfamilies of these species, as specified in NCBI taxonomy, are summarized.



Supplementary Table S9. Genome based BLASTN analysis using SLAM_phiST56

Max Total Query Per. Acc.
No. Species Subfamily E value Accession
score score coverage Identity Length
1 Salmonella phage D1-2, complete genome Ounavirinae 85172 1.42E+05 97% 0 96.71% 86878 MN481367.1
2 Salmonella phage NJ12, complete genome Ounavirinae 53511 1.41E+05 96% 0 98.46% 87366 0Q845959.1
3 Salmonella phage GSP193, complete genome Ounavirinae 53262 1.37E+05 96% 0 97.75% 87084 ONB855038.1
4 Salmonella phage BPS17S6, complete genome Ounavirinae 51675 1.42E+05 95% 0 98.10% 87628 MG646671.1
5 Salmonella phage BPS15S6, complete genome Ounavirinae 51675 1.42E+05 95% 0 98.10% 87609 MG646670.1
6 Salmonella phage BPS17W1, complete genome Ounavirinae 51675 1.42E+05 95% 0 98.10% 87609 NC_042097.1
7 Salmonella phage vB_SAg-RPN213, complete genome Ounavirinae 43659 1.37E+05 95% 0 96.43% 86124 NC_071010.1
8 Salmonella phage BPSELC-1, complete genome Ounavirinae 43473 1.39E+05 96% 0 97.69% 86996 MN227145.1
9 Salmonella phage UAB_69, complete genome Ounavirinae 42451 1.26E+05 93% 0 96.21% 87060 0OL656108.1
10 Salmonella phage BPS17L1, complete genome Ounavirinae 41901 1.31E+05 94% 0 96.83% 84916 NC_042096.1
11 Salmonella phage SUT_S720, complete genome Ounavirinae 39685 1.29E+05 94% 0 96.55% 86621 0Q871555.1
12 Enterobacteria phage KhF1, complete genome Ounavirinae 38932 1.25E+05 93% 0 95.86% 88356 KT184313.1
13 Escherichia phage ZX4221, complete genome Ounavirinae 38799 1.27E+05 94% 0 94.59% 89258 OR498728.1
14 | Escherichia phage vB_EcoM_ASO1B, complete genome Ounavirinae 38749 1.25E+05 93% 0 95.72% 89496 MZ726792.1
Escherichia phage VpaE1_ev035 genome assembly,
15 Ounavirinae 38485 1.18E+05 90% 0 95.52% 88002 LR699048.1
chromosome: 1
16 Salmonella phage GEC_vB_BS, complete genome Ounavirinae 38463 1.25E+05 93% 0 96.05% 85840 MWO006475.1
17 Salmonella phage GEC_vB_B1, complete genome Ounavirinae 38463 1.25E+05 94% 0 96.05% 87369 MWO006474.1
18 Enterobacteria phage KhF3, complete genome Ounavirinae 38452 1.23E+05 93% 0 95.50% 88016 KT184315.1
19 | Escherichia phage vB_EcoM_ASO1A, complete genome Ounavirinae 38416 1.25E+05 93% 0 95.48% 87613 MZ726791.1
20 Salmonella phage GEC_vB_NS7, complete genome Ounavirinae 38385 1.25E+05 94% 0 95.99% 86886 MW006482.1

A BLASTN search was conducted using the whole-genome sequence of SLAM_phiST56. Based on

the maximum score, the top 20 closely related species were identified and organized. In addition, the

subfamilies of these species, as specified in the NCBI for Biotechnology Information taxonomy, are

summarized.



