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Fig. S2 Phylogenetic tree based on the terminase large subunits. Eight nucleotide sequences that shared a high similarity to the terminase
large subunit of Piz SAE-01E2 were selected by BLAST. A neighbor-joining phylogenetic tree was constructed with a bootstrap of 1000 using

MEGA 7.0.26 after sequence alignment by ClustalW.
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Fig. S3 The growth curve of phage Piz SAE-O1E2 in vitro. S. abortus equi ATCC 9842 were cocultured with phage Piz SAE-01E2 in LB
medium at different MOIs. The phage titers were counted at the indicated time points by the double-layer agar plate method. The values

represent means and SD (n = 3).
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Fig. S4 Health status of pregnant mice after phage Piz SAE-01E2 (01E2) administration. Mice on gestational day 14.5 were injected with
10° PFU/mouse of Piz SAE-01E2 or PBS. The health status of mice was monitored and scored for six days. 0: dead; 1: near death; 2: exudative
accumulation around partially closed eyes; 3: lethargy and hunched back; 4: decreased physical activity and ruffled fur; 5: normal health,

condition unremarkable. The values represent the means and SD (n = 10).



>

N,

Health Scores
w
L

g+t

:.N‘.::::!““*i

c T T T T
0 1 2 3 4

Days after phage injection

o

Health Scores

6
-®- 10°PFUO1E2
5 g 2 * *
— -®- 10’ PFUO1E2
o
4 Sa ‘-I«--_I____}_,—* - 10° PFUO1E2
N, \‘\
34 Noss =¥- Infected
%
\\\\I - Control
24 ~. I~
N\, \\
~ S
14 \\\ }
N Y
v L) Ll L} T L)
0 2 3 4 5 6

Days after phage injection

Fig. S5 Health score of bacterial infection mice and phage Piz SAE-01E2 (01E2) treated mice. (A) Treatment with phage Pz SAE-01E2

after 1 h of S. abortus equi ATCC 9842 infection. (B) Treatment with phage Piz SAE-01E2 before 1 h of S. abortus equi ATCC 9842 infection.

Mice were monitored until two days after giving birth.
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Fig. S6 Inflammatory cytokine expression in the serum of bacterial infection mice and phage Piz SAE-01E2 treated mice. The levels of

inflammatory cytokines IFN-y, TNF-a, IL-10, and anti-inflammatory cytokine IL-17 in the serum of the mice were determined at 12 h, 24 h and

48 h after S. abortus equi ATCC 9842 infection. The values represent the means and SD (n = 3). * P < 0.05; ** P <0.01; *** P < 0.001.



Table S1. General features of the putative ORFs with the best matches in the database.

ORF2 Bp Amio Size (kDa) pl Annotated function Representative similarity to proteins in  E value Identity (positives) Query Accession no.
Start Stop acid database cover

18 1537 1770 77 8.568 9.42 uvsX-like protein [Salmonella phage Ent1] 3e-45 95% (97%) 100% YP_007010497.1
27 - 1767 1937 56 6.637 9.18 DNA-binding protein [Gammaproteobacteria] 3e-33 100%(100%) 100% WP_016047069.1

3+ 2532 2726 64 7.389 10.03  hypothetical protein [Salmonella phage S100] 6e-36 95%(95%) 96% AXC39534.1
4t + 2930 3094 54 6.493 11.39 hypothetical protein BPS11Q3_28 [Salmonella phage BPS11Q3] 8e-31 96%(98%) 100% YP_009322835.1
5+ 3158 3271 37 4.319 3.35 hypothetical protein BPS11Q3_27 [Salmonella phage BPS11Q3] 8e-19 100%(100%) 100% YP_009322834.1
6+ 3264 3761 165 18.904 5.26 hypothetical protein BPS11Q3_26 [Salmonella phage BPS11Q3] 5e-103 89%(90%) 99% YP_009322833.1
7+ 3758 3961 67 7.406 7.04 hypothetical protein [Salmonella phage SE2] le-42 100%(100%) 100% YP_005098114.1
8" + 3964 4335 123 14.130 10.46  hypothetical protein [Salmonella phage SE2] 4e-85 100%(100%) 100% YP_005098115.1

9f + 4341 4775 144 15.570 4.59 hypothetical protein LPSE_00022 [Salmonella phage LPSE1] 5e-100 99%(99%) 100% APU02983.1
108+ 4854 5135 93 10.293 7.85 putative holin [Salmonella phage Jersey] le-59 96%(100%) 95% YP_008239771.1



https://www.ncbi.nlm.nih.gov/protein/YP_007010497.1?report=genbank&log$=prottop&blast_rank=4&RID=BJS8D2WA015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1141147131
https://www.ncbi.nlm.nih.gov/protein/WP_016047069.1?report=genbank&log$=prottop&blast_rank=2&RID=BJSJGRXC015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1428090140
https://www.ncbi.nlm.nih.gov/protein/AXC39534.1?report=genbank&log$=prottop&blast_rank=1&RID=BJSXDJH9014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621466
https://www.ncbi.nlm.nih.gov/protein/YP_009322835.1?report=genbank&log$=prottop&blast_rank=1&RID=BJT3RYZF015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621465
https://www.ncbi.nlm.nih.gov/protein/YP_009322834.1?report=genbank&log$=prottop&blast_rank=1&RID=BJT8Y8P0014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621464
https://www.ncbi.nlm.nih.gov/protein/YP_009322833.1?report=genbank&log$=prottop&blast_rank=1&RID=BJTDH1YX014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_375267239
https://www.ncbi.nlm.nih.gov/protein/YP_005098114.1?report=genbank&log$=prottop&blast_rank=1&RID=BJTJFVE6014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_375267240
https://www.ncbi.nlm.nih.gov/protein/YP_005098115.1?report=genbank&log$=prottop&blast_rank=1&RID=BJTS2AG1015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1129978011
https://www.ncbi.nlm.nih.gov/protein/APU02983.1?report=genbank&log$=prottop&blast_rank=1&RID=BJTWFK3T014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_525972228
https://www.ncbi.nlm.nih.gov/protein/YP_008239771.1?report=genbank&log$=prottop&blast_rank=11&RID=BJU3KN0V015
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https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_589287438
https://www.ncbi.nlm.nih.gov/protein/YP_009009974.1?report=genbank&log$=prottop&blast_rank=3&RID=BJU9U6U8015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1129978013
https://www.ncbi.nlm.nih.gov/protein/APU02985.1?report=genbank&log$=prottop&blast_rank=1&RID=BJUN5G25015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1114544896
https://www.ncbi.nlm.nih.gov/protein/APM00294.1?report=genbank&log$=prottop&blast_rank=1&RID=BJUXGBP6015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_375267245
https://www.ncbi.nlm.nih.gov/protein/YP_005098120.1?report=genbank&log$=prottop&blast_rank=1&RID=BJV21MWT014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_375267246
https://www.ncbi.nlm.nih.gov/protein/YP_005098121.1?report=genbank&log$=prottop&blast_rank=1&RID=BJV6SA3R015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1417807948
https://www.ncbi.nlm.nih.gov/protein/AWY03000.1?report=genbank&log$=prottop&blast_rank=1&RID=BJVHA7SR014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_506509331
https://www.ncbi.nlm.nih.gov/protein/WP_015976715.1?report=genbank&log$=prottop&blast_rank=1&RID=BJVPCS3K014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1503529752
https://www.ncbi.nlm.nih.gov/protein/AST15499.1?report=genbank&log$=prottop&blast_rank=12&RID=BJVWKUU4014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_375267249
https://www.ncbi.nlm.nih.gov/protein/YP_005098124.1?report=genbank&log$=prottop&blast_rank=1&RID=BJW777YK015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_375267250
https://www.ncbi.nlm.nih.gov/protein/YP_005098125.1?report=genbank&log$=prottop&blast_rank=1&RID=BJWDD8CW015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621449
https://www.ncbi.nlm.nih.gov/protein/YP_009322818.1?report=genbank&log$=prottop&blast_rank=6&RID=BJWH5F9M014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621448
https://www.ncbi.nlm.nih.gov/protein/YP_009322817.1?report=genbank&log$=prottop&blast_rank=1&RID=BJWYY341015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1519237375
https://www.ncbi.nlm.nih.gov/protein/AXQ70131.1?report=genbank&log$=prottop&blast_rank=1&RID=BJX301E8015
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https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_375267254
https://www.ncbi.nlm.nih.gov/protein/YP_005098129.1?report=genbank&log$=prottop&blast_rank=2&RID=BJX7PJ9M015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_451937406
https://www.ncbi.nlm.nih.gov/protein/AGF87707.1?report=genbank&log$=prottop&blast_rank=2&RID=BJXGZEDT014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_423261852
https://www.ncbi.nlm.nih.gov/protein/YP_007010459.1?report=genbank&log$=prottop&blast_rank=1&RID=BJXNY0HG014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1241134803
https://www.ncbi.nlm.nih.gov/protein/ASZ77969.1?report=genbank&log$=prottop&blast_rank=1&RID=BJY2RPDV015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1229407546
https://www.ncbi.nlm.nih.gov/protein/AST15489.1?report=genbank&log$=prottop&blast_rank=8&RID=BJY6623W015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1229407573
https://www.ncbi.nlm.nih.gov/protein/AST15516.1?report=genbank&log$=prottop&blast_rank=8&RID=BJYCHV47014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_423261855
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https://www.ncbi.nlm.nih.gov/protein/YP_009322871.1?report=genbank&log$=prottop&blast_rank=2&RID=BJZ8KDKX015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1114544876
https://www.ncbi.nlm.nih.gov/protein/APM00274.1?report=genbank&log$=prottop&blast_rank=2&RID=BJZPKZ9B014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621500
https://www.ncbi.nlm.nih.gov/protein/YP_009322869.1?report=genbank&log$=prottop&blast_rank=1&RID=BJZUT098014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621499
https://www.ncbi.nlm.nih.gov/protein/YP_009322868.1?report=genbank&log$=prottop&blast_rank=1&RID=BJZYFW0G014
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https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_557307700
https://www.ncbi.nlm.nih.gov/protein/YP_008767027.1?report=genbank&log$=prottop&blast_rank=1&RID=BK3SMS2R014

50% +

517 +

521+

534+

54+ -

5571 -

567 -

57T_

58+ -

59T -

607-

26501

27013

27369

29940

32024

32113

32331

34793

35292

35515

35889

27016

27378

29927

31994

32116

32334

34796

35290

35483

35802

38987

171

121

852

684

30

73

821

165

63

95

1032

19.225

13.911

93.928

73.052

3.069

8.722

92.394

18.769

7.084

10.808

116.136

4.29.

6.60

5.16

5.14

9.00

4.75

8.38

9.79

8.54

9.77

7.29

DUF1833 domain-containing protein

hypothetical protein

tail fiber protein

tail spike protein

hypothetical protein

hypothetical protein

putative intein containing helicase

precursor

HNH endonuclease

hypothetical protein

putative restriction endonuclease

intein-containing DNA polymerase

precursor

[Salmonella enterica]

[Salmonella phage vB_SpuS_Sp4]

[Salmonella phage vB_SpuS_Sp4]

[Salmonella phage BPS11Q3]

[Salmonella phage SG2]

[Salmonella phage SS3e]

[Salmonella phage vB_SenS-Ent2]

[Salmonella phage STPO3]

[Salmonella phage vB_SpuS_Sp4]

[Salmonella phage LPSE1]

[Salmonella phage BPS11Q3]

2e-122

5e-86

0.0

0.0

3e-23

6e-42

0.0

4e-117

8e-37

1e-60

0.0

999(100%)

9996(100%)

999%(99%)

999%(99%)

100%(100%)

100%(100%)

97%(98%)

98%(99%)

100%(100%)

96%(98%)

99%(99%)

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

WP_015976748.1

AWY03032.1

AWY03031.1

YP_009322852.1

ASZ76550.1

YP_224070.1

YP_009009958.1

APMO00325.1

AWY03027.1

APU03027.1

YP_009322845.1



https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_506509365
https://www.ncbi.nlm.nih.gov/protein/WP_015976748.1?report=genbank&log$=prottop&blast_rank=2&RID=BK47C9CY015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1417807980
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1417807979
https://www.ncbi.nlm.nih.gov/protein/AWY03031.1?report=genbank&log$=prottop&blast_rank=1&RID=BK4TX8NT014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621483
https://www.ncbi.nlm.nih.gov/protein/YP_009322852.1?report=genbank&log$=prottop&blast_rank=1&RID=BK4YJ3SP014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1241133376
https://www.ncbi.nlm.nih.gov/protein/ASZ76550.1?report=genbank&log$=prottop&blast_rank=1&RID=BK5BGXAJ014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_62327357
https://www.ncbi.nlm.nih.gov/protein/YP_224070.1?report=genbank&log$=prottop&blast_rank=1&RID=BK5G5H8B014
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_589287422
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_589287422
https://www.ncbi.nlm.nih.gov/protein/YP_009009958.1?report=genbank&log$=prottop&blast_rank=3&RID=BK5RGG8N015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1568820926
https://www.ncbi.nlm.nih.gov/protein/APM00325.1?report=genbank&log$=prottop&blast_rank=1&RID=BK62Z852015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1417807975
https://www.ncbi.nlm.nih.gov/protein/AWY03027.1?report=genbank&log$=prottop&blast_rank=1&RID=BK6D0P8F015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1129978055
https://www.ncbi.nlm.nih.gov/protein/APU03027.1?report=genbank&log$=prottop&blast_rank=2&RID=BK6H38RM015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621476
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621476
https://www.ncbi.nlm.nih.gov/protein/YP_009322845.1?report=genbank&log$=prottop&blast_rank=1&RID=BK6R280T014

611-

621 -

6371 -

647-

651+

39045

39753

39926

41395

42041

39671

39929

41353

41907

42259

208

58

475

170

72

23.471

6.937

53. 348

19.245

7.920

4.94

10.32

6.77

4.45

8.57

DNA polymerase

hypothetical protein

DUF2800 domain-containing protein

13.88 kDa late protein

XRE family transcriptional regulator

[Salmonella phage BPS11Q3]

[Salmonella phage MA12]

[Salmonella enterica]

[Salmonella phage SETP7]

[Salmonella enterica]

le-151

le-33

0.0

2e-98

le-45

999(100%)

100%(100%)

94%(97%)

91%(94%)

100%(100%)

100%

100%

99%

100%

100%

YP_009322844.1

YP_009280156.1

WP_109251281.1

YP_008767212.1

WP_015984911.1

&+, AUG start codons; I, UUG start codons; § GUG start codons; *, CUU. +, right orientation; -, left orientation.


https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1102621475
https://www.ncbi.nlm.nih.gov/protein/YP_009322844.1?report=genbank&log$=prottop&blast_rank=5&RID=BK6YWBHZ015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1103285965
https://www.ncbi.nlm.nih.gov/protein/YP_009280156.1?report=genbank&log$=prottop&blast_rank=1&RID=BK73FEV2015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1391043997
https://www.ncbi.nlm.nih.gov/protein/WP_109251281.1?report=genbank&log$=prottop&blast_rank=6&RID=BK76AVUX015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_1417807969
https://www.ncbi.nlm.nih.gov/protein/YP_008767212.1?report=genbank&log$=prottop&blast_rank=1&RID=BK7B4EZD015
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_506517704
https://www.ncbi.nlm.nih.gov/protein/WP_015984911.1?report=genbank&log$=prottop&blast_rank=1&RID=BK7P0UMP015

Table S2. Average fetal weight and FGR analysis of different dose of phage Piz SAE-01E2 treated mice.

Phage Piz SAE-01E2

Fetal growth Control 105PFU/mouse 107 PFU/mouse 108 PFU/mouse 10% PFU/mouse 107 PFU/mouse 108 PFU/mouse
treated treated treated pre-treated pre-treated pre-treated
FGR 2 1.07240.053 - 1.05410.044 1.04620.052 - 1.06140.025 1.07430.022
(8/107)¢ (15/38)¢ (15/110)¢ (10/48) ¢ (10/115) ¢
NFW b 1.63040.078 - 1.60240.087 1.56640.042 - 1.57240.092 1.6020.087
(99/107) ¢ (23/38)° (95/110)¢ (38/48)¢ (105/115)¢

Eighty mice on gestational days 14.5 received a 10 PFU/mouse, 10" PFU/mouse, or 108 PFU/mouse of P;z SAE-01E2 or PBS. The fetuses were weighted and fetal

growth restriction was evaluated as described in the materials and methods. “-” represents the mice miscarried. 2 FGR, fetal growth restriction; ® NFW, normal fetal

weight; ¢ the proportion of FGR or NFW in all fetuses.



