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[ Abstract | Objective To determine the biological properties and whole genome characteristics of a
phage against P. aeruginosa isolated from sewage samples as the host strain Pal75. Methods Double-layer
agar plate and plaque method were used for phage isolation and identification. The obtained phage was purified
through PEG 8000 concentration and NaCl precipitation. The phage was further purified with sucrose gradient
centrifugation, stained by phosphotungstic acid negative staining. Transmission electron microscopy was
employed to observe its morphology. After its DNA was extracted by using proteinase K/SDS, whole genome

sequencing was performed and the results were analyzed by bioinformatics. Results A lytic P. aeruginosa
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phage was obtained and then named as vB_PaS_IME307, which can form transparent plaque with halo, with a

whole genome size of 51 545 bp. Transmission electron microscopy showed that the head of vB_ PaS_ IME307

was icosahedral shape, with a diameter of 66+2 nm and a tail length of 116+2 nm. Phylogenetic tree analysis

revealed that IME307 was belonged to Mccleskeyvirinae virus genus, Siphoviridae family. The phage was

maintained of high activity at pH value from 4.0 to 11. 0 and temperature below 60 °C. The infection cycle

was about 60 min, including 10 min incubation period and 50 min outbreak period. The outbreak was

150 PFU/cell. Conclusion

vB_ PaS_ IME307 is of host specificity, good tolerance to temperature and pH

valule, and has the potential to prevent and treat P. aeruginosa infection.
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Mix (JEt X E A W ARA R A F]) A7 %
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http ://aammt. tmmu. edu. cn

Fili 25 42 R R 2ol , 2023,45(19) 2047

Genomics Workbench 12. 0 5538 & W /% 49 #r 4% 4 (1
[® ,QIAGEN) .

113 WEFRBE Rl LB AR B IR AL (1% ik
IR, 0. 5% RS ), 1% NaCl) ; LB [ {4355 5%
B (HE LB WARSESREE RN 1. 5% 3554 ) ; PBS ZZ i
W[ 0.2 mol/L Na,HPO,, 0. 2 mol/L. NaH,PO,, pH =
7.4];10XTEN ZZpp3#% [ 0. 1 mol/L Tris-Cl(pH=8.0) ],
0.01 mol/L. EDTA (pH =8. 0), 1 mol/L NaCl ]; SM
Buffer [ NaCl 5.8 g,MgSO, + 7H,0 2.0 g,1 mol/L Tris
- HCI(pH=17.5)50 mL,2% B Jit 5 mL, N 7€ 18K &
1 L,1x10° Pa K 20 min]

1.2 Fik

12,1 8 IR K S E o ] 455 o 0 il L2 A7
Pal75 HM B, 5 o XI5 3m 2 LB AR 5%
B F,37 CrE s I 5 %8 77 s o AR Sk PR BOE
ASH—RVE A 2 LB ARG IR, 37 °C (180 1/min
TR IR RR 97 B 77 =X B8O (D (600) = 0. 6~0. 8],
PCR Jz W A5 Al o o (8 ] 240 7 e FH 51 4 27F (5 -
AGAGTTTGATCCTGGCTCAG-3") #1 1492R ( 5'-GGY-
TACCTTGTTACGACTT-3") " Xl 4 4 {1 2 Jfd 14 ( Pal75 .
Pal3 ., Pal35,Pal40, Pal75, Pal473 F1 Pa2526) @17
16S rRNA LR P 1, PCR KA % (50 pl) :2XTaq
Master Mix 25 plL,Pal75 F A 1 wl, E . FFE519)
(10 pmol/L) 4% 2 uL, RNase-Free ddH,0 20. 0 ulL,
PCR B 64 : PCR JO IR Kl B o 60 °C, HiAy
FAFS I i U S, 2B e 30 AMEFR, HCPCR
P10 pL, I L 5% B WEBE A g TR I . HX
40 WL A GBI Y PCR 7= 1326 2 b 5t 4 9 5k K] 2
FEHOA R FAT— AR, I 2 45 R AE GenBank
AT BLAST LR o3 B i s i
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57K ,4 °C 12 000 r/min 2.0 15 min, EPIEH k-
5, 00,22 pum ffL Ik 8 A% 2 0, WO DR AR 5 IR
100 WL XPEO AL i T Pal75[ D(600)=0.6~0. 8]
TNE 4 mL J5 /K IEMR A 2 mL 1) 3XLB JR Ak 3,
RAJGEREFE 1 h, BT 37 CE R K4k 2 5 57
6 h, AR G WA Hh P A2 3 J5 , 4 °C (12 000 r/min
B0 10 min, A BIEW, 0. 22 pm SfALUEAR 08,
JITAH I8 T YR T Ay R A s o

U100 wl E—P BRI -5 500 wL X80 ik

FI [ D(600)=0.6~0. 8 | iR &I 5), B AR E KT
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D) 10 mL PR Sk 1 OB T 5 A MURE B S 0
EIRZZZEA 10 mL 30% (i AR L ) TEA VA WL,
BV e (T 2 5E 20, K6 2] 0. 001 g) ,4 C
30 000 r/min B0 3 48] H B0 T A TR IR A
FHEE T 50 - H 22 R o6 a0 0 o 1k, 78 FH
KW B 200 WL IXTEN 2% il 2% 18 73 A B0 8
BB,4 Cili,

I 50 L o O i A 1 5 ] A SRR 7 7 Tl
R L W B R, 2% 1Y W S R (PTA ) iy
5 min, f#i Fij Philips TECNAIL-10 %135 &t e 1 i 13 5 W0
WG AARIE AR, H1E A 44 o IME307,

1.2.4  WgpR (R f 15 Rt HL DA P A7 Hr e B 31
PREMZRAR R T S BRIT 98 50 5 A 7R L 6 FR B2 N ST
A 3 MR A B AT A BRI, SR HBUZ A i A
TR S5 5 Wi TR R i ity LA TE G 1 BT, A YR S0
23,

1.2.5 WIS ARG B0 (MOL) Byl Z M
WANG %2 {05 v A ke 5. N T i Stk MOIL, ¢
IME307 5 Pal75 15 3 B & 20 5 4% B8 MOT 2l 10,1,
0.1.,0.01.0.001 y&75%F E5HA i 3= 4H TR w3 1] 1A = 7k
TS EE R LB B 72340 £ & 10 mL,37 °C,220 t/min
YR 355% 90 min J5,4 000 r/min 2.0 10 min, & )%
JZARUTTE MO LW, T 0. 22 pm A FLaT U8
AU A A W2 S 0 R v A A P R . AR
SLEEE TR 3 IR,

1.2.6 WA —5 A K i Ze i il Z: I WANG
22 I A s, BRI R . B 1 mL B3R E R
B Pal75[ D(600)=0.8],4 °C , 8 000 1/min, &
> 1 min, B 1 mL 9 PBS SEEUUVE, B H PBS 5 LLAS
JERRE T WIS TR AR, T I A H B TR X 0
[D(600)=0.8]1 mL FEPT & 4IR%H o

H Pal75 #EAP A 5 mL Bt LB AR 236, B
FEEWEI[D(600)=0.8]J5,4 °C .5 000 r/min, B5.0>
2 min, £ B3, DIWEEE T 5 mL 19 LB Ki 5% 5L, i
Pal75 #a Xt Bk 31 F— 25 B x5O a0 w5 H o B
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100 L BEE 1A IME307 (A<S2 55 7 Fl MOI=0. 01) i &
FRIE AW 37 CHERARBCE 2 min, 0 R A GRS
e W B B A TR R 1A, =R 5 000 r/min #0052 min,
FEBRAHE R R W A 3, S mL (1) LB YRR 57
FEVE 2 W PCHE , RERIG VR A 5 mL BT LB 5
I, B BAR R KR AT UT0E , & 1 37 Cla R4
JR 220 r/min 58 37 B %5 B OINA WE R AR T 46 B E]
0 min, 4337 0.10.,20 30,40 .50 .60 .80 FI 90 min %
AT TA] A IR A, 0 5 s TR A 76 B A B B) AR 1
T E 5 ARSI A A A s, LATBURE I 41 s 111 5 B 1A
JE A XH B A AR AR il A K il 2k o
1.2.7  WEREAIRE R pH SURPERIE B 1 mL
WA IME307 43515 F 4 .40 .50 .60 .70 .80 .90 F/I
100 “C1E KA #E 1 hy SR A2 F Ak e
IME307 Ji# £ , L8 #E AT 3 RIS 14 #r
PR AR JF R IME307 LA 1210 B FRAS L 7 B
A3 EF pH 4 2.0.3.0.4.0.5.0.6.0.7.0.8.0.9.0.,
10.0.11.0 A1 12.0 ffj SM Buffer H1,37 C#% 1 h, %
FHRUZ AR 0 5 45 18 6 2L e 1 A 3, 180 3 A

CRSEET S
12,8 WEEIRRRRIOGI  RAE I K/SDS 0

Jrik It G A WANG 25172 () 5 P s A7 B3, 3 I atifk
(R TR AL IR , BT 0T < B 600 L Wit AT S
I DNase | (0.2 mg/mL) 1 RNase A (0.2 mg/mL)
3wl A HAWE N 1 pg/mL, 37 CHE R IHL
PLEBRIE G W18 EHEZIR, 80 CHAEE K TE DNase |
1 RNase A 15 min; ££ [0 3 5 9P 20 51 A 24 plL,
0.5 mol/L 1) EDTA (fif5£% ¥ £ 20 mmol/L),2.5 plL.,
20 mg/mlL f8 F BF K (&9 50 pg/ml), 30 L,
10%SDS . £ BE 0. 5% (i it R R EL ) , 56 C K
Lhs A b B AR R B 1, R A5 1 min,
ZFIRF 12 000 v/min B0 5 min, 58 FZFEKMHET
1 Eppendorf 45 715 in A b — 25 BRAE AR - 475 - 57 1
BE(25:24:1) JEAIEY 1 min, ZJR T 12 000 r/min &
O 5 min, FeR8 bR K KAR T8 Eppendorf 45 rh s LA
SEFSFNEE, 20 CHCE 3 h L 154 °C (13 000 r/min
B0 20 min, ZEMR 3 B3 A 1 mL . 75% K £ ¢
(—20 CHERIE) , ZRFE 1 min,4 °C .12 000 r/min
B30 2 min, S8 EE O, R IT R CE 10 min, {4
M 5E 2% K 7E Eppendorf 4 H)IKZ A 30 pL £ ¥
JK ¥ DNA JUVE (it 7T -20 CHH].
1.2.9 W R A4 5L PR 20 0 e K 4 5k PR 2H e 91 43 A
Fi: i E7645 NEBNext® Ulea™ I DNA Library Prep
Kit for Hlumina® 575 € F Ui B 45 %5 2 42 B v {4

BEPR A S, dl 3k A 2 5 2 Tllumina-MiSeq ]
- EALR . DR TS R EE AR S TAE A
GOl R P RE TS HLIR 55 %1 H] Newbler 2. 90 R {-4f
P8 1 B R AR 2 L AT 81 (] RAST 7E4K
B R ( http ;//www. rast. nmpdr. org ) Xf T il {52 AE
(open reading frame , ORF) W #4 5E , I 1) ORF fii
NCBI 1 420 55 2 7 4] e f T L BLASTp ( http ://www.
ncbi. nlm. nih. gov/BLAST/) FEEHE . KL R T B
JF 5145 5] NCBL, 3R HUF 415 MN096267
1.2.10  CARCENA S KRR R
RIS A i ORI B e — R RSP W A SR . R,
BETF AR it B R B 8 HE 1R P 51 AL A Wk T 44 TME307 &
GiRBW. M NCBI Hh 25 IME307 2K s fifg 7
FIERRT 5 AR L1 B3 e 1) 30 4 A AN [v] Wt P K, 3 ek
CLC Genomics Workbench 12. 0 #5443 3| 452 B 1 1A
AR i il R L L BR 791, 1] MEGA 6. 0 R4 1k
BT R i i R AL A B 7 51 (0 HEAE A

B¢ IME307 3 33 BlastN ( https ;//blast. ncbi. nlm.
nih. gov/Blast. cgi) 2 3L 415751 Lb, 8 5 o AH I Y
JULFPWE R4, {8 FH CLC Genomics Workbench 12. 0
H1 Mauve software 2. 3. 1 84 #1475 2 8 LL X704,
3BT 4k DR ZH AR AL AL 0 22 55

2 R

2.1 4AGBEIHE PalT5 s %%

AW G £ Pal7s 438 A 4 SRR
FBE AL IR 5 S FEAE PR 2E R — 2 W SRS K
PG AR IR FEAS AR GenBank %541 2t BLAST X
Pal75 1] 16S rRNA {3 K 5 A 5 AR L X, 2%
B B B 2 L R b R B BRI A VITEK 2.0
4 BAEED T, 45 R Bon Pal75 Sk 2 FE it 2% 4
SRR B, 2 gk 1 PR,

2.2 IME307 4 Hthth 5 5

AL DL Pal75 g BFGExT G M4 S R BE 5
B2 A B BE 15 7K v L) 43 B AR 3 1 AR 2R e P I TR
i, v 4} vB _PaS _IME307 ( L) T fii g IME307) .
IME307 Z4: Z2 ¥k B B 4lifb 5 RE 98 7 4l A A2 LB 1Y
S TR 75 BH 1) W PR ERE , A W R BRE 1 ] L AT AR
LB UIR A0 (B TA) X B ARG 1 TE B AT e 2 W 1
VR WE AR B AE D 22 B o B 1R 1A I B Bt o e
1 KR A6 Sk PRt O T 15 97 19 208 T 32 147,
PR IME307 S H A7 4= %, 38 o il X022 P AR 7E
Bl 1B A & B B BE , X P42 vl g2 H Dy Pal75
Aefg ) IME307 #1757 .
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x1 Pal75s &R
B2 MIC/ (pg/mL) UM B MIC/ (pg/mL)  HUHE
NV Ciprofloxacin =4 R ZRVEAK Ampicillin =32 S
P K2 Gentamicin =16 R R TEAREF EIHEN Ampicillin sulbactam =32 S
W EE T Imipenem =16 S ZA M Aztreonam =64 R
% K5 Meropenem =16 S Rz PG AR/ Al BB 3H 4 Piperacillin/tazobactam =128 S
WR-PLPGHK Piperacillin =128 S k% A Nitrofurantoin =512 S
275754 Cotrimoxazole =320 S Sk R B 47 B 3H 40 Cefoperazone/sulbactam =64 S
eGP B Levofloxacin =8 S Skffunfi Cefepime =64 R
Skl iE Ceftazidime =64 S S #s Ceftriaxone =64 R
SL AL SE S Cefuroxime axetil =64 R HAi %5 2 Tobramycin =16 R
SL AL 4 Cefuroxime sodium =64 R SLH1#: 38 Cefotetan =64 R

2.3 CERRTE S

2B S BB X IME307 T TR S WAL, &
B IME307 147 — 1 1R k3, FE AR R (66+
2)nm; KRR, K (11622) nm (& 1C) o #)}
I ICTV 5 187 [l B 1 43 28 7 3k, 2 s T AR 9k 1F
A4 vB_PaS_IME307, IME307 } 45 EMEE A B .
KW H IAF} (Siphoviridae ) Wi TR 14,

200nm *

AERRE A S WA TERER, LERH B A A E 5,
B ARt 2 Coof B AR AT B AL R

1 EE{E vB_PaS_IME307 By 7S451E

x2

2.4 ER KRR iEE

IME307 BEfEXS 31 R Y 2 AR S 5 B i 18 47
4, JOTE S0 4 T R A BRI BRSNS AT R S 42
SERAATRE S (3R 2) , X KRB IME307 L35 AR 85 %
AT 0 18 3248 v M, AU A 1 B AR (Pal75 Fi
Pal35) HAZY#1E, & 2 frs IME307 %} Pal75 A
B R Ve, X Pal35 MR MBS, X Pald73 Fi
Pa2526 JREIE B Wk T
2.5 HRAKRGRAEREIBA T ERBE

#alEl 3A fi7R IME307 5 Pal75 #it— & LLHlR &
MPLMOT=0. 1 B, W & & IME307 A 7 4 5t K i
(E3A) ,XFHH 0.1 & IME307 f{f{E MOI,

P& 3B s, Wk A IME307 (7 Ry 10 min,
HEFEWS AL 10~60 min, £ 60 min L5 F AFEE M,
Rt = T S Wk TR R R SRR W A B H . R R
AU T HAME R 5 T Y R A T A
$oik  IME307 WA 11445 % &k 150 PFU/cell,

2.6 EAKAIBE A pH 694 T

MK 4 FEf LIFE Y, IME307 4b7E pH=5~11 B,
Wit T PR RE A DR FRAR A TR 2 , 24 pH = 12 I W T 1A PO
JEW R, IME307 78 60 °C LA Wit R AR 135 J32 AR X
R, SR BT 10 °C LG W T A% B2 ) R %, 7
100 C IR W B AR 2 ARk , AN HAT 2k

-

PR

B {4 vB_PaS_IME307 {2t

AT

AN i W g A R

135/175/

Pseudomonas aeruginosa

+

13/140/21/28/80/83/180/769/784/808/825/962/1104/1106/1133/1198/1200/1306/
1397/1768/1783/1850/2120/2122/2128/2130/1473/2526

Pseudomonas aeruginosa

1183/226/2060/2061/409
387/333/2040/2/6/406
253/331/1323/

Klebsiella pneumoniae
Acinetobacter baumannii

Streptococcus agalactiae

+ LR R AR
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Pal3

Pal75 Pa2526

B2 IEEK vB_PaS_IME307 B9 fiEEiE

114

10 4
9 4
£ 34
5 £ 74
?/ ::—7 6
E% 44 En 54
. 4
3-
0' 2 T T T T T T T T T T
10 1 0.1 0.01 0.001 0 10 20 30 40 50 60 70 80 9
MOI A 5§ [8]/min B
A E B AR 4E MOI 423k B ;B IME307 — % A Kk & B
3 MEE R vB_PaS_IME307 f MOI JllE R —HE K e
10
8
= =
< B
E E
2
0
2 3 4 5 6 7 8 9 10 11 12 A 4 40 50 60 70 80 90 100
pH HLEEC B

AspH=2~12 i IME307 6 37 % th ;B33 L 4~ 100 °C 0y IME307 x5 i i A £ b 7 7 v 24,
4 IEEM IME307 Xf pH fi# a4

2.7 CHEERE A A R IR AT LA/ N 51 545 bp, GC &5 56.10%, WA
X IME307 W5 G A A 7 8 30 5 P IR X P 88l vB_PaS_IME307 () RE 5L R 2 B 2 Ak, Al g hd 2 Fh
AT, 0 R PR E TR AR AUEE DNA B4R, 4 WERRIZ5 R0 88 1 SR N, R D2 A2 7E 97 AT 5]
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2051

BEHE(ORF) o iz H NCBI #9351 L X 414 BLASTp i
TTWE R AR DI RE L N 1) ORF R REL5 R L3k 3, Hirr 45
/> ORF R {48 2§ 4 ( hypothetical protein) ,33 4~ ORF
TIREC . ORF45 (ZFFL AR ) J2 Wik T 14 2 figf A DG 3
PRI, T 5 S04 i BE fe 224 T 0 4 B U . A AN R
ORF48 JE Wi 1/ 14 2 AR5 8 1, 5 AR i il £ 3% 25 1
ORF46 Fl1 ORFA7 £B3fx . ORF49 Fa i it 1 {4 B2 4 AH O
HE, HA WSS Rz 3 DR, 138 PR e W b AR SRR |
W B 1 = TR Bk PR EE BN F o ORFL3 (1 I T 44 B
wY)) ORF26 (1% R P VI TE) . ORF76 (5 it 14 Wk 7 {4
BEHE) (ORFIT (KIRAMIITG ) o Lt X a3 A dF oK
RIZWERAR A RE R, ik R R AR 2 A

BAFR A 24k

4 FE I 20 P 1) 42 BLASTn [t %) (https ;//blast.
ncbi. nlm. nih. gov/Blast. cgi) , DA 18 7/~ 5 IME307 &
) Fe AR I 1 W TR AR R DR 4 X L A3 BT S 4 R R
IME307 5 Pseudomonas phage PAJU2 W £ {4 ( GenBank
AP009624. 1) Fe AR, 4 FE R 2H 7 51 o 41% 78 55 3 )%
94. 06% K Jy 51 — B M5 5 5 2 AR 5 M T R T A
Pseudomonas phage JBD44 ( GenBank : KU199710. 1) 10%
SRR BT 5 %R 93. 85% 11— Bk, Il 5 /R IME307
5L E 2 AR 5 TR W R ARG i Easyfig_win_2. 1
Tk LN X, 45 2R 3R B IME307 7 51 AH X 05T
#, 55 BT NCBI rp HAR R (A P21 ] P AR

&3 EE vB_PaS_IME307 4 ORF IfjgeFiain

ORF F74) it SR Zik R GenBank % ' —EME(%)(aa)  EfH
1 ERF family protein 790 59 - WP_034080569. 1 99. 18% le-179
2 hypothetical protein 1110 853 - QDH93774. 1 100% 3e—54
3 hypothetical protein 1 305 1141 - MBX5587495. 1 100% 2e-29
4 hypothetical protein 1 415 1302 - QDH93776. 1 100% Se-16
5 hypothetical protein 1 669 1412 - WP_049264142. 1 100% 3e-53
6 hypothetical protein D3p071 2091 1 666 - NP_061562. 1 100% 2e-96
7 hypothetical protein 2 336 2223 - QDH93779. 1 100% Se-16
8 hypothetical protein D3p072 2 822 2595 - NP_061563. 1 100% Se—47
9 hypothetical protein 3102 2 839 - QDH93781. 1 100% Te-57
10 hypothetical protein 3232 3345 + QDH93782. 1 100% 3e-17
11 hypothetical protein 3634 3452 - WP_132892723. 1 100% 3e-36
12 hypothetical protein 3989 3 867 - QDH93784. 1 100% 2e-20
13 Putative phage repressor 4927 4212 - WP_053092377. 1 100% le-172
14 Cro/Cl-family transcriptional regulator 5028 5207 + WP_023113651. 1 100% 9e—-34
15 hypothetical protein 5221 5421 + WP_023125075. 1 100% Te—40
16 hypothetical protein 5 441 5 644 + WP_023127506. 1 100% 9e-39

17 phage replication protein 5720 6 520 + WP_124133257. 1 100% 0.0

18 ATP-binding protein 6 510 7 325 + WP_049264146. 1 100% 0.0
19 hypothetical protein 7318 7 470 + QDH93791. 1 100% 2e-27
20 hypothetical protein 7 467 7 586 + QDH93792. 1 100% 3e-19
21 hypothetical protein 7 583 7 798 + QDH93793. 1 100% 2e—44
22 recombination protein NinB 7 791 8 207 + WP_014603756. 1 100% Te-97
23 Phage chromosome segregation protein 8 204 8 548 + QDH93795. 1 100% 3e=76
24 hypothetical protein 8 545 8 874 + QDH93796. 1 100% 6e—74
25 DUF1364 family protein 8 871 9173 + WP_023875435. 1 100% Se-66

26 Phage—associated homing endonuclease 9170 10 063 + QDH93798. 1 100% 0.0
27 hypothetical protein 10 147 10 341 + QDH93799. 1 100% 6e-39
28 hypothetical protein 10 338 10 565 + QDH93800. 1 100% 2e—48
29 hypothetical protein 10562 10 939 + QDH93801. 1 100% 3e-85
30 hypothetical protein 10936 11 151 + QDH93802. 1 100% 2e-43
31 hypothetical protein 11 148 11378 + QDH93803. 1 100% 2e-48
32 hypothetical protein 11375 11758 + WP_017001698. 1 100% Te—88
33 hypothetical protein 11 758 12 036 + WP_225001937. 1 100% le—61

34 hypothetical protein 12036 13 049 + WP_049264154. 1 100% 0.0
35 antitermination protein Q 13 046 13 444 + WP_017001695. 1 100% le-92
36 hypothetical protein 13444 13 608 + QDH93808. 1 100% 3e-31
37 hypothetical protein 13643 13 846 + QDH93809. 1 100% 2e—42
38 hypothetical protein 14076 14 423 + WP_170954280. 1 100% 6e-75
39 hypothetical protein 14 420 14 617 + QDH93811. 1 100% le-40
40 Cell wall hydrolyses involved in spore germination 14 617 15033 + QDH93812. 1 100% 4e-97
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g% 3
ORF 73 i J R %Kik IEf GenBank %5 — (%) (aa) Eff
41 Phage protein 15033 15206 + WP_162962015. 1 100% 3e-29
42 hypothetical protein 15216 15464 + WP_023875424. 1 100% 2e-54
43 Endopeptidase 15457 15912 + WP_023875424. 1 100% 2e-54
44 hypothetical protein 15 942 16 112 + QDH93816. 1 100% le—29
45 Phage holin 16 109 16 444 + (QDH93817. 1 100% Se-78
46 Phage terminase, small subunit 16 586 17 026 + QDH93818. 1 100% S5e-97
47 Phage terminase large subunit 17 028 18 689 + QDH93819. 1 100% 0.0
48 Phage capsid and scaffold 18749 20752 + (QDH93820. 1 100% 0.0
49 Phage tail fibers 20 815 21036 + WP_176600165. 1 100% 2e-44
50 Phage protein 21 033 21 257 + QDH93822. 1 100% 2e-41
51 Phage portal protein 21250 22635 + (QDH93823. 1 100% 0.0
52 Phage portal protein 22 628 23 632 + QDH93824. 1 100% 0.0
53 phage gp6-like head-tail connector protein 23629 24003 + MCO3804694. 1 100% 6e—84
54 hypothetical protein 24 237 24 668 + QDH93826. 1 100% S5e-98
55 phage head closure protein 24 665 25 006 + WP_263822137. 1 100% 3e=77
56 Phage protein 25006 25575 + MCO03804691. 1 100% le—138
57 hypothetical protein 25557 26384 + QDH93829. 1 100% 0.0
58 methyltransferase domain-containing protein 26 395 26 949 + WP_034020418. 1 100% 2e—134
59 hypothetical protein 26942 27 388 + WP_015994276. 1 100% le-102
60 hypothetical protein 27 388 27759 + QDH93832. 1 100% 4e-86
61 Phage tail fibers 27 947 28 441 + WP_015994278. 1 100% 9e-117
62 hypothetical protein 28 451 28813 + QDH93834. 1 100% 3e-81
63 hypothetical protein 28972 29 127 + QDH93835. 1 100% 2e—29
64 Phage tail length tape-measure proteinl 29 158 31911 + (QDH93836. 1 100% 0.0
65 hypothetical protein 31 908 32372 + WP_015994282. 1 100% 9e—108
66 DUF1833 family protein 32369 32857 + WP_126633578. 1 100% le-115
67 hypothetical protein 32862 33425 + QDH93839. 1 100% le—135
68 hypothetical protein 33480 33 887 + WP_003158964. 1 100% le-94
69 Phage tail fiber protein 33859 36588 + QDH93841. 1 100% 0.0
70 hypothetical protein 36 649 38733 + QDH93842. 1 100% 0.0
71 exopolysaccharide production protein 39 884 38730 - QDH93843. 1 100% 0.0
72 hypothetical protein 40 849 40 163 - WP_124096903. 1 100% 2e-166
73 hypothetical protein 41328 40 849 - QDH93845. 1 100% Te—112
74 hypothetical protein 41 461 41 724 (QDH93846. 1 100% 3e—57
75 hypothetical protein 41708 41839 QDH93847. 1 100% 5e-20
76 integrase 43106 41 889 - QDH93848. 1 100% 0.0
77 hypothetical protein 43787 43 386 - QDH93849. 1 100% Se-94
78 hypothetical protein 44014 44014 - QDH93850. 1 100% 3e-49
79 hypothetical protein 44 346 44 014 - QDH93851. 1 100% Se-73
80 hypothetical protein 44 678 44 343 - WP_267736549. 1 100% le-74
81 hypothetical protein 45046 44 675 - WP_267736548. 1 100% 2e-83
82 hypothetical protein 45 501 45 043 - QDH93854. 1 100% le=104
83 hypothetical protein 45719 45498 - WP_126895028. 1 100% 8e-46
84 hypothetical protein 46 036 45716 - QDH93856. 1 100% 6e—72
85 hypothetical protein 46 472 46 029 - WP_236079895. 1 100% Te—104
86 dual specificity protein phosphatase family protein 46 960 46 475 - WP_134260534. 1 100% le—-117
87 hypothetical protein 47 091 46 945 - WP_208539801. 1 97.92% le-25
88 hypothetical protein 47 480 47 175 - WP_267736543. 1 100% le-67
89 hypothetical protein 47 473 48 060 - WP_267736542. 1 100% le-141
90 hypothetical protein 48 263 48 057 - WP_267736541. 1 100% 9e-41
91 hypothetical protein 48 435 48 256 - (QDH93863. 1 100% le-35
92 hypothetical protein 49 490 48 435 - QDH93864. 1 100% 0.0
93 hypothetical protein 49 711 49 487 - WP_017001718. 1 100% 2e—47
94 hypothetical protein 49 893 49 708 - KY084492. 1 100% 5e-37
95 hypothetical protein 50473 49 874 - (QDH93867. 1 100% 2e-147
96 single—stranded DNA-binding protein 50983 50 537 - MCO3804737. 1 100% 4e-105
97 exonuclease 51510 50 980 - MCO3804736. 1 100% 3e-126
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itk — 243 IME307 5 HA IR AR R4 6 LL-Ku S0 REAL T Mccleskeyvirinae i 2EJ& . I,
R ETORGIG R WAL SRR P I @ e (1 6) . IME307 J& T R w14 H , K BRI (Siphoviridae) |
MAE 6 ] FH , IME307 5 Pseudomonas phage VbhPaeS Mecleskeyvirinae JR7EE o
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