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Isolation and characterization of an Enterobacter ludwigii phage,
GM20
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Abstract: [Background] Phage can specifically kill host bacteria especially the strains resistant to
antibiotics. Phage can be a new antimicrobial agents alternative to conventional drugs. [Objective] No
Enterobacter ludwigii phage has been reported until now. The purpose of this work is to isolate and
characterize E. ludwigii phage. [Methods] The double-layer plate method was used for isolation,
purification, and quantification of phage; SDS-PAGE was used for viral structural protein analysis;
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transmission electron microscopy (TEM) was used for phage morphology analysis; and the Crystal Violet
staining and Congo Red agar methods were used for biofilm analysis. [Results] The phage GM20 was
isolated from the environmental samples with the strain E. ludwigii GM20 as indicator. The plaques were
transparent with the average diameter about 0.47 mm. TEM showed that GM20 has a contractile tail, and it
was classified as a member of the Myoviridae family. The titer of phage is 7.65x10° PFU/mL, suggesting
that it is a virulent phage. The one-step growth curve showed that GM20 had a latent period of 15 min and
a burst size of 164.3 PFU/infection center. Further experiments showed that GM20 could inhibit bacteria
growth effectively, and the average mutation frequency of phage-resistant mutants was about 1.06x10".
[Conclusion] The virulent phage GM20 can effectively kill the host strain E. ludwigii X20 and may be

used in the prevention and control of E. ludwigii infection.

Keywords: Enterobacter ludwigii, Phage GM20, Basic properties
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Figure 3 Transmission electron micrograph of phage
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Figure 4 One-step growth curve of phage GM20

1.00E+03

TE: L W05 R BAM; P RUEM.

Note: L: Incubation period; R: Burst period; P: Stable period.
Bacteria concentration (4.29x, CFU/mL)

107 10° 10° 10* 10° 10> 10" 10°

1

2

3

g M L0k 9

s
5 Ve ','v.

U e e -

B R
5 THEEEE GM20 REKRMNBE L RE R
Figure 5 Spontaneous mutation frequency of the mutants
resistant to phage GM20
T LR AKMBEREASDHFE X220 MK ER
4.29x10°-4.29x10" CFU/mL, X H&(Contro) RAIHE/R . FiA ik
EHIVE R TR GM20 T 7.65x10” PFU/mL.
Note: In the experiment group, the bacteria concentrations were

4.29x10°-4.29x10” CFU/mL and no indicator cells were added in
the control. Phage titer was 7.65x10” PFU/mL in all test tubes.

\'_.

’
’

ﬂ

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FRASIRAE: TR AT BRI 20 B S R~

3045

2.6 WREAR GM20 X F%{ELE A AT E AR
1M

FEAN R MOT T I 7 M R A GM20 X1 3 B X20
(2R, 450 6 iR, Bt MOI 17,
I T A P T A5 SR AR . 24 MOT=10 B, i B 7R
JUPEARA K 24 MOI=0.000 01 1 0.000 1 B, 753
H—H2ZEHERE; 2 MOI B¥ K, HE
BIERREENS , UiINERIAR B E , XE
AR SRR 2 . 534k, MOI=0.000 01—1 /54
T FWA K, ATREFENGERIARN) HARERE T, M EW
B kAR A i 22 . BRI &, Refs et
Pl e £ A K H MOI 2k 10,
2.7 TEEAR GM20 X178 £ B4 Y4 BE A2 A RO
GRS ES

U TE D IR SR TH RE T B AE e, AR MR
il o A= kB 2 B TA A S XA P A Ik e K A Wb
AR S e i TR RS O T RIR S I A
il A= 0 4 IS T B R 1 D, DA B A 4 5 B A T R

0.6 o MoOI=0
—8—MOI=0.000 01
05+ % MOI=0.000 1
—%—MOI=0.001
04+  —e—MOI=0.01

—+—MOI=0.1
—o—MOI=1

ODy,
e
w

6 EEEA GM20 RERMEAIRNZSHILE
Figure 6 Lytic kinetics of phage GM20
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