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Tab.1 Lysis spectrum of bacteriophage IME330

Number  Phage
number of bacteria sensitivity
K1 Kp 217/Kp 229/Kp 230/Kp 960/Kp 995 /Kp 402/

Kp 1155/Kp 607 /K p9/Kp 46/K p884 /Kp 1265
K2 Kp 2406/Kp 2418 /Kp 2521 3 -
K3 Kp 336/Kp 1011/Kp 1215/Kp 1408 /Kp 1860/

Bacterial
Category

10 -
Kp 26/Kp 894 /Kp 1986 /Kp 145 /Kp 1965
K5 Kp38/Kp45/Kp 56/Kp 72/Kp 200/Kp 97/
Kp 145/Kp 2237/Kp 1745 /Kp 1757 0

K14 Kp 938/Kp 954/Kp 955/Kp 1053/Kp 1073/
Kp 1079/Kp 1080/Kp 1082 8 -
KI6  Kp 1098/Kp 1100/Kp 1241 /Kp 1763 /Kp 1788/
Kp 1809/Kp 2060/Kp 2061/Kp 2062/Kp 2005/Kp 2098
K19  Kp 180/Kp 1744 /Kp 1751
K20 Kp 226/Kp 551/Kp 696
K22 Kp 2412/ Kp 2419/ Kp 231/ Kp 178/ Kp 864
K23 Kp 231/ Kp 970/ Kp 948/ Kp 1416
K25  Kp 1183/K pl618/Kp 1619/Kp 1620/Kp 1621/
Kp 1642/Kp 1732/Kp 1737/Kp 1740/Kp 1812
K27 Kp 1852/Kp 592/Kp 899/Kp 844/Kp 1589/Kp 356/Kp 74 7 -

B W W
|

K28  Kp 439/ Kp 626 2 -
K29  Kp 1129/ Kp 129 / Kp 1573/ Kp 2384/ Kp 370 5 -
K39  Kp 1000/Kp 1301/Kp 1307/Kp 189/Kp 1356/Kp 1447 6 +
K40  Kp 706/Kp 2059 /Kp 2234 3 -

K47 Kp 1616/Kp 1738/Kp 1746/Kp 1563 /Kp 1615/
Kp 1617 /Kp 2238 /Kp 2240 B

+ ¢ Lytic; — : Not lytic

A B

1 4 IME330 AR AS451E
Fig.1 Morphological characteristics of phage IME330
A: Phage plaque; B: Phage transmission electron microscope image

x 100 000.

R2 RERRSHHNELSR

Tab.2 Determination results of the optimal multiple infections

Total number Total number

Phage titer

Group of bacteria  of bacteriophages ~MOI

( PFU/mL)

( CFU) ( PFU)

1 5 x 107 5x10° 0.01 5.4 x10%
2 5 x10° 5x10° 0.1 8.4 x10°
3 5 x10° 5x10° 1 6.2 x108
4 5 x10* 5x10° 10 3.1x108
5 5 %103 5x10° 100 2.2 x108




* 1634 -

ZHMBEAKRFFR  Acta Universitatis Medicinalis Anhui 2025 Sep; 60(9)

B TR, AR . AR A W T A LA 1
AN IR TAREL - W0 e W DA AR VR B + 15 A A
T x MOI) /15 AN ECR: | TS, W B A 1 2L
A 168 PFU/cell,

10

8_

Phage titer (PFU/mL, Log)

ob——
0 5 10 20 30 40 50 60 70 80 90 100110120 130 140150160 170
Time (min)

B2 BE IME330 —FSEKHE
Fig.2 One-step growth curve of phage IME330
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Fig.3 The temperature sensitivity changes graph of phage IME330
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Fig.4 The pH sensitivity changes graph of phage IME330
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Fig.5 The ultraviolet tolerance changes graph of
bacteriophage IME330
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18 42 i A 4 45 W TR A TMIE309 5L AT 58 v 1 AH AR
F 5 — bk R ) 45. 03% , 3% B % I 18 1A 571 4R Xt
BOHT. X IME330 ()4 5L 24 77 511 5 NCBI %4k 2
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98.16% , 5 K. pneumoniae W B & vB _ Kpn _
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it — oA IME330 5 HAth W B 1 B 2% 25 G
BT ORI g RO AL AR e 5 K i ALY L e
7 B 7~ , IME330 5 Proteus phage Mydo. Raoultella
phage Rol \K. pneumoniae phage VLCpiM5a.K. pneu—
moniae phage vB _KpnM _KB57 % W i {4 & A7 T
Mydovirus Jg 7 FFo X, AR 96 B bR 55 20 28 &R
G210 DK B B A A 45 vB_KpS_IME330, i Fk

IME330, H. J& F Caudoviricetes [, Vequintavirinae
#F, Mydovirus W} .

3 itie

MAEERRE FEBFL T EEFNZ —. %
I A e e 2 , UM s PR AR A ) 2 A% i =7 23 T
N 2 B 20 IR N B R U 2 — o Bl 4
ROV A 2 B A R AT, [ PN MR 2 AT TR A i
P TP A R B AD e A i o W B A D 2 R

Coding DNA sequence (CDS)
Open reading frame (ORF)
GC contene

GC Skew+

GC Skew-

6 IRER IME330 £ 5 [F 4 B
Fig.6 Whole-genome circle diagram of phage IME330

E7 IME330 REE BRI
Fig.7 Phylogenetic tree analysis of IME330

The numbers on the branch points represent credibility. The closer the value is to 100, the stronger the credibility; The shorter the scale, the closer

the kinship; The numbers in parentheses represent the GenBank sequence login numbers. IME330 belongs to the Mydovirus subfamily.
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N HAE -

N R T N A N B SIS 1 N
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Biological and genomic characterization of phage IME330 of

Klebsiella pneumoniae type K39
Wei Jinpan, Wang Can,Zhao Lei
( Dept of Respiratory Medicine, Fuyang Hospital Affiliated to Anhui Medical University, Fuyang 236000)

Abstract Objective To isolate a lytic phage targeting K. pneumoniae type K39 from unireated sewage and sys—
tematically analyze its biological characteristics and genomic information. Methods The bacteriophage of K. pneu—
moniae K39 Kp 1000 was identified based on the sequence of the capsular polysaccharide gene. It was isolated and
purified using the double agar plate method. The morphology of the phage was observed through negative staining
and transmission electron microscopy, and its bacteriophage spectrum was evaluated by phagocytosis. The biological
characteristics of the bacteriophage were assessed by determining the optimal multiplicity of infection ( MOI) , con—
structing a one-step growth curve, and conducting temperature and pH tolerance tests. Finally, the phage DNA was
extracted, and its whole genome was sequenced using the [llumina HiSeq2000 sequencing platform. The sequencing
results were then annotated and analyzed. Results A lytic phage specifically targeting K. pneumoniae type K39
was successfully isolated and named IME330. Transmission electron microscopy showed that the head diameter of
the phage was (75 £1) nm and the tail length was (185 +1) nm. The lytic spectrum analysis revealed that
IME330 lysed K. pneumoniae type K39, demonstrating a narrow host range and high specificity. The optimal multi—
plicity of infection ( MOI) was 0. 1, The lysis amount reached 168 PFU/cell. Physicochemical experiments indica—
ted that IME330 exhibited strong tolerance to high temperatures and a broad pH range ( pH 4 —10) . Genomic anal-
ysis demonstrated that the IME330 genome had a length of 144,245 bp, a molecular weight of 46,463 MDa, G +

C content of 44. 8% , and encoded 320 open reading frames ( ORFs) . Conclusion IME330 is a novel lytic K.

pneumoniae phage belonging to the order Caudovirales. This phage exhibits strong tolerance to physicochemical fac—
tors (e.g. , temperature, acidic/alkaline conditions) and demonstrates high lytic activity, while its lytic spectrum
remains narrow with strict host specificity.

Key words K. pneumoniae; phage; biological characteristics; analysis of genomic characteristics; transmission
electron microscopy; one-step growth curve
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