














































Figure 3. Tracking phage concentration changes within phage cocktails. Eight different 466 

cocktails of two or three phages were added to E. faecalis Yi6-1 cultures and the 467 

concentration of each individual phage was measured by qPCR every 24 h for 72 h of 468 

growth. Upper panels represent change in phage concentration and lower panels 469 

represent host growth as measured using OD600 at 0, 24, 48, and 72 h post-inoculation. 470 

Solid lines represent the mean (n=3) increase in each phage’s abundance since hour 0. 471 

Lighter color ribbons show standard deviation. Stars indicate significant differences 472 

between individual phage increases as determined using ANOVA (p < 0.05). 473 
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Figure 4. Vancomycin susceptibility of Enterococcus mutants. Bacterial growth with 476 

increasing concentrations of Vancomycin of phage-resistant Enterococcus mutants 477 

generated from A) E. faecalis DP11, B) E. faecalis Yi6-1, and C) vancomycin resistant 478 

strain E. faecalis V587. Bars represent means and error bars represent standard 479 

deviations of three biological replicates. 480 
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 485 
Table 1. Mutations in Enterococcus providing phage resistance. Genes that are part of 486 

the Epa exopolysaccharide synthesis locus are denoted with (Epa). 487 

Host Mutant Phage Mutated gene(s) Mutation 

E. faecalis DP11  Mutant 1 vB_OCPT_Ump (Epa) WgbU UDP-N-acetylglucosamine 4-
epimerase 

G11V  

E. faecalis DP11  Mutant 2 vB_OCPT_Ump (Epa) WecA E249* 

E. faecalis DP11  Mutant 3 vB_OCPT_SDS1 (Epa) WgbU UDP-N-acetylglucosamine 4-
epimerase 

G279E 

E. faecalis DP11  Mutant 4 vB_OCPT_SDS2 (Epa) TagF gene. glycerol 
glycerophosphotransferase 

A113E 

E. faecalis Yi6 Mutant 1 vB_OCPT_CCS3 (Epa) exopolysaccharide biosynthesis; 
aspartate aminotransferase 

W7* ; P365S 

E. faecalis V587 Mutant 1 vB_OCPT_Bob UDP-glucose 4-epimerase GalE Silent point 
mutation 
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Supplemental Figure S1. Effect of MOI on bacterial growth in phage cocktails. Three 490 

different MOIs (0.1, 0.01, 0.001) were used to study the efficiency of single phages and 491 

phage cocktails against four different E. faecalis isolates over the 72 h incubation 492 

period: A) Yi6-1, B) EF06, C) EF11, and D) V587. 493 
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Supplemental Table S1. Phage titers and the concentration of the host. The phage 495 

titers (Plaque forming units (PFU)/ml) were determined using plaque assays. Viable 496 

counts of the hosts were measured by counting colonies formed from liquid cultures at 497 

an OD600 of 0.05 (CFU/60ul). All phages were titered on their corresponding susceptible 498 

E. faecalis hosts: A) Yi6-1, B) EF06, C) EF11, and D) V587. 499 

A) 500 

 501 

 502 
B) 503 

 504 
 505 
 506 
 507 
C) 508 
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 509 
 510 
D) 511 

 512 
 513 
Supplemental Table S2. List of bacterial strains used in this study and the antibiotics to 514 

which they are resistant.  515 

Strain Species Antibiotic Resistance Accession Number 

EF09PII E. 
faecalis 

Tetracycline, vancomycin  

EF116PII E. 
faecalis 

Gentamicin-syn, tetracycline, vancomycin  

EF06PII E. 
faecium 

Ampicillin, penicillin G, tetracycline, 
vancomycin 

 

EF18PII E. 
faecium 

Ampicillin, penicillin G, tetracycline, 
vancomycin 
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EF20PII E. 
faecium 

Ampicillin, penicillin G, tetracycline, 
vancomycin 

 

EF34PII E. 
faecium 

Ampicillin, penicillin G, tetracycline, 
vancomycin 

 

EF41PII E. 
faecium 

Ampicillin, gentamicin-syn, penicillin G, 
tetracycline, vancomycin 

 

EF48PII E. 
faecium 

Ampicillin, penicillin G, tetracycline, 
vancomycin 

 

EF50PII E. 
faecium 

Ampicillin, penicillin G, vancomycin  

EF79PII E. 
faecium 

Ampicillin, penicillin G, tetracycline, 
vancomycin 

 

EF98PII E. 
faecium 

Ampicillin, penicillin G, tetracycline, 
vancomycin 

 

B3286 E. 
faecalis 

Erythromycin, cefazolin, cefoxitin, 
clindamycin, gentamicin, gent synergy, 
oxacillin, trimethoprim/sulfa 

GenBank: 
AIRI00000000.1 

Ent6 E. 
faecalis 

Cefazolin, cefoxitin, clindamycin, 
gentamicin, oxacillin, trimethoprim/sulfa 

 

Tx1330 E. 
faecium 

Cefazolin, cefoxitin, clindamycin, 
gentamicin, oxacillin, trimethoprim/sulfa 

GenBank: 
ACHL00000000.1 

Yi6-1 E. 
faecalis 

Cefazolin, cefoxitin, clindamycin, 
gentamicin, gent synergy, oxacillin, 
tetracycline, trimethoprim/sulfa 

GenBank: 
AJEO00000000.1 

DP11 E. 
faecalis 

Gentamicin  

DP6 E. 
faecalis 

-No resistant antibiotic found  

EF06 E. 
faecalis 

-No resistant antibiotic found  

EF11 E. 
faecalis 

Gentamicin  

V587 E. 
faecalis 

vancomycin, gentamicin GenBank: 
AJBB00000000.1 
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Supplemental Table S3. Phage information. The following phages were included in 518 
these experiments. 519 
 520 

Name Family Genus 
Genome 

size 
vB_OCPT_Bob Myoviridae Kochiodavirus 150k 
vB_OCPT_Car Myoviridae Kochiodavirus 150k 
vB_OCPT_Carl Myoviridae Kochiodavirus 150k 

EfV12-phi1 Myoviridae Schiekvirus 150k 
vB_OCPT_Ben Myoviridae Schiekvirus 150k 
vB_OCPT_Bop Myoviridae Shiekvirus 150k 
vB_OCPT_Bill Myoviridae Shiekvirus 150k 

vB_OCPT_CCS1 Myoviridae Shiekvirus 150k 
vB_OCPT_Tex Myoviridae Shiekvirus 150k 

vB_OCPT_SDS1 Siphoviridae Saphexavirus 57k 
vB_OCPT_SDS2 Siphoviridae Saphexavirus 57k 
vB_OCPT_CCS2 Siphoviridae Saphexavirus 57k 
vB_OCPT_CCS3 Siphoviridae Saphexavirus 57k 
vB_OCPT_Toy Siphoviridae Saphexavirus 57k 

vB_OCPT_CCS4 Siphoviridae Efquatrovirus 40k 
vB_OCPT_PG2 Siphoviridae Saphexavirus 57k 

vB_OCPT_PG9 Siphoviridae unclassified 57k 
vB_OCPT_PG11 Siphoviridae Saphexavirus 57k 

vB_OCPT_PG13 Siphoviridae Saphexavirus 58k 

vB_OCPT_Ump Podoviridae unflassified 18k 
 521 
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Supplemental Table S4. DNA primers (5’3’) used to conduct qPCR experiments. 523 

DNA primer Sequence 

vB_OCPT_Ben_F AAAACAGTTGAAACAGTTATT 

vB_OCPT_Ben_R TATAAGCTTACTGTTTTACCA 

vB_OCPT_Bop_F AACCGTTTGCTAACCATTTTC 

vB_OCPT_Bop_R GGTTTGTGTACTAAGTGTATA 

vB_OCPT_Carl_F CTAAAAATCTAACCAATTATC 

vB_OCPT_Carl_R ATGGGTTTTTTCATTGCTAAA 

vB_OCPT_Bill_F AAAACAGTTGAAACAGTTATT 

vB_OCPT_Bill_R TATAAGCTTACTGTTTTACCA 

vB_OCPT_CCS1_
F 

TATGAGTAACATTAACATGGA 

vB_OCPT_CCS1_
R 

CCTGCCTTACGTAAAGAATCA 

vB_OCPT_SDS1_
F 

ACATTAACTCCTCTTTAGCTT 

vB_OCPT_SDS1_
R 

CGATTTTAGCATGCTGTTTCG 

vB_OCPT_CCS2_
F 

TTAGTAGGAAAGATTCTCTGT 

vB_OCPT_CCS2_
R 

TAAAGGATTCAATTGACTTAG 

vB_OCPT_Ump_F TTAAAATGGAAGTGATTGTGG 

vB_OCPT_Ump_R TTAAAAAAGGCCACAGAGTTC 

 524 
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