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Abstract To investigate the properties of Listeria monocytogenes phage endolysin and initial application in food
matrix, the gene sequence of Listeria bacteriophage endolysin Lys039 was obtained from NCBI and subjected
to bioinformatics analysis. The gene was then expressed and purified in E. coli, and its lytic activity,

influence on biofilm, and application in milk matrix were investigated. The results showed that: 1) Lys039
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was composed of 341 amino acids, with a molecular weight of 36. 4 ku and isoelectric point of 9.81. Its

structure exhibited amidase activity and lyses the cell walls of 22 strains of Listeria monocytogenes,

2 strains of Listeria innocua, 1 strain of Listeria ivanovii, and 1 strain of Listeria welshimeriin our laboratory.

However, it exhibit no lytic activity on Staphylococci spp, Bacillus subtilis, and Salmonella spp. 2) The lytic

activity of Lys039 increased gradually with concentration enrichment, the optimum temperature was 30 C

and the optimal pH value was 6.0. 3) Lys039 can effectively clear the biofilm formed by Listeria

monocytogenes and reduce the number of Listeria monocytogenes in milk. In conclution, Lys039 has a

wide range of temperature tolerance, acid and alkali resistance and wide lytic spectrum, which can

significantly reduce biofilm and has good preliminary application. This study provides a theoretical basis for

further prevention and rapid detection of Listeria monocytogenes.
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Fig. 2 Identification of recombinant palsmid bacteria by PCR
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Fig. 4 Plate cleavage test to detect the lytic activity of

endolysin Lys039
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Table 1  Detection of lytic activity of Lys039 against 32 strains

e e . . I .
ER 7S o IniEn ik o ImiER
) Bacteriostatic ) Bacteriostatic
Strain . Serotype Strain . Serotype
circle circle
AN A AR R ATT-1-2 N /2 AT I A AT Lid n L/oh
a
Listeria monocytogene A77-1-2 Listeria monocytogene 1.14
A% AR MO A AR 1-12-2-2 n 2 A 240 MO A A TR LS n /2
c a
Listeria monocytogene 1-12-2-2 Listeria monocytogene 1.15
AT N A 2SR T A83-2-1 n 2 AN N A ST B L6 N 12
c a
Listeria monocytogene A83-2-1 Listeria monocytogene 1.16
FAAZ AN NI AR AR IR D31-1 n /2 AL NI A A TR ATCC 19112 n /2
a c
Listeria monocytogene D31-1 Listeria monocytogene ATCC 19112
BN A R TR 1] 5-90-1-2 N 2 PN A IR ATCC 19115 N o
c
Listeria monocytogene 5-90-1-2 Listeria monocytogene ATCC 19115
FAAZ AN NI A AR SRR 1 6-56-1-2 n /2 AL I A 2R CVCC 1598 i n
c
Listeria monocytogene 6-56-1-2 Listeria monocytogene CVCC 1598
PN L A 2 R R D46-1-1 N 2 BN A TR CVCC 1597 N o
a
Listeria monocytogene D46-1-1 Listeria monocytogene CVCC 1597
BRSNS R 14T 66-3 . 12 BRI RR 1] 4-43 n
a
Listeria monocytogene 66-3 Listeria welshimeri 4-43
TR AN P A A TR R 150-1 N 2 DR .
a
Listeria monocytogene 150-1 Listeria ivanovii
A A ML 2T 1R L8 N L/2h TCE 2R 4-49 N
Listeria monocytogene Li8 Listeria innocua 4-49
AN N A AR TR R AT8-2-2 N /2b F (38 % BR
Listeria monocytogene A78-2-2 W hite staphylococci
AN G A A TR B 164-5 n 12 Fy e (A 4 BR A
a —
Listeria monocytogene 164-5 Lemon staphylococci
A% A0 MO A A TR T C64-2 n 2 Ml w2 AT B
c —
Listeria monocytogene C64-2 Bacillus subtilis
RN G A 2R C18-2-1 N 12 PiIEVb T 12-2
¢ —
Listeria monocytogene C18-2-1 Salmonella typhi 12-2
RS A0 MO A A TR ATO-1 n /2 I FE VD 1T B K49-2
c —
Listeria monocytogene A79-1 Salmonella typhimurium K49-2
ToE W 6-99 N PIRIEI O ZE U T TR N17-1

Listeria innocua 6-99

Salmonella paratyphi C N17-1

H:t:A—:
Note: +: Yes; —: None
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(a) Bactericidal activity of different concentrations of Lys039; (h) Temperature stability; (¢) pH stability.

5 ZUfREELys039 X H

EEREFENE

Fig. 5 Determination of bactericidal activity of endolysin Lys039 under optimum conditions
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