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pKSV7 Wiedmann 1.2
GenBank hly
1.1.2 PCR dNTP Taq GenBank NC 003210 4
T4 DNA 1 hly-a hly-b hly-c hly-d hly
Sangon hly-d" hly-d 77bp
1.1.3 6~8 ICR PCR NDV-Fa  NDV-Fb
F
Hela
1
Table 1  Primer pairs used in the text with the restriction sites underlined
Primers Sequence 5"~ 3' Enzyme sites
hly-a GTAAGCTTAGAGCGCTGCTAGGTTTGTTGTGTC Hindlll
hly-b AGTACATCTAGATAGGGTGGTGCCATGGATGAAATTGA Xba |
hly-c CTATCTAGATGTACTGCCAATCGAAAAGAAACACGC Xba 1
hly-d CGAGAATTCGCTTTTACGAGAGCACCTGGATAG EcoR |
hly-d’ GCAAATCAATGCTGAGTGTTAATGAATC
NDV-Fa GTTCTAGAGATGGGCCCCAAATCTTCTACCAATG Xba |
NDV-Fh CATCTAGAACCTCTGCCTCTTGTCTGTGTTCAG Xba |
1.3 pKSV7-hly-F
TZ Lm DNA B ¥ - 1.6 HeLa
PCR  SOE-PCR " Jaradat " HeLa
hly-a/hly-b  hly-c/hly-d hly 12 DMEM
ab hly ed 5% 37°C 5% CO, 60% ~ 80%
hly-a/hly-d 0.01mol/L PBS pH7.2
ad hly-ad  Hind[ll  EcoR 1 37C ODg, 0.1~0.12
pUCI8 PCR pUCI18- 10° cfu/mL 1:10 DMEM
hly 0.3mL 37°C 5% CO,
RT-PCR F F 1h PBS 3 100pg/mL
pUCI8-hly  Xba | 1h 37°C 5% CO, PBS 4
pUCI8-hly-F  Hindlll  EcoR [ 0.1% Triton-X 100 Smin
ad F pKSV7 lh  PBS 4
pKSV7-hly-F 10 TSB-Y
1.4 F CFUrec/
Park pKSV7-  CFUadded x 100 CFUrec
hly-F Lm 10403S Camilli CFUintra/
v CFUadh x 1000 CFUintra
F Lm Lm-Ahly- 1h CFUadh
F NDV-Fa/NDV-Fb NDV-Fa/hly-
d NDV-Fa/hly-d’ hly-a/NDV-Fb PCR 1.7 ICR
10403S Norrung " Lm10403S
1.5 RT-PCR F 2.5 x 10°cfu/ml. Lm-Ahly-F 2.67 x 10" cfu/ml
UNIQ-10 TRIzol  RNA PBS 10 107 ~107°
RNA DNase | 14 0.1mL/
NDV-Fa/Fb RT-PCR F 6

7d
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Lm 10403S 9.7 x 10" cfu/mL.  Lm-Ahly-F
4.9%10"cfu/mL. PBS 10
100 ~ 1077 18 ~ 22¢ ICR
0.1mL / 6 10d
LDs,
1.8
11
Lm-Ahly-F 10403S 37°C
18h
1% 37°C 1h
50%
10403S
7% TSA 37°C
1.9
96 180pL. BHI pH7.2
pH5.5 20pL Lm Ahly-F 10403S
ODg, =0.12 37°C 12h lh  ODg,
Excel
1.10
BHI  37C 16 ~ 18h 5
ICR
BHI 376
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2
2.1 F
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573bp  cd 261bp PCR
820bp ad
Xba 1 ad Hindll  EcoR 1
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Pst] F 122bp 695bp
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ad+F 2482bp pKSV7
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Fig.1  PCR identification of the recombinant Listeria monocytogenes
using different primer pairs. M represents DL 2000 Marker 1 3 5 7
represent PCR amplification of the genomic DNA of the recombinant
bacteria using different primer pairs 2 4 6 8 represent the relative

negative control.

2.3 RT-PCR F

Lm A-hly-F RNA  RT-PCR
1662bp  F DNA
PCR 2 F

2 RT-PCR F
Fig.2  Transcription of F' by the recombinant mutant strain as amplified
by RT-PCR on total RNA lane 1 and 2  lane 3 is PCR amplification of
F from the genomic DNA of the recombinant bacteria as the positive

control M. Marker.

2.4 Lm A-hly-F 10403S  HeLa

Lm A-hly-F Hela Lm
104035 21.27+1.21 23.95%
5.38 P~0

NS
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Hela 4.17+£0.12 03 r
104038 9.66+1.25 P< 0s |
0.05
0.3
2.5 LD Lm A-hly-F T
g 02
F s |
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Fig.4  Growth in BHI broth with different pH values of the recombinant
Listeria monocytogenes and its parent strain. Closed triangle symbols
represent bacteria growth in BHI at pH7.2. Open circle symbols represent
bacteria growth in BHI at pHS.5.

MHC- [ MHC- ]
T 20~21 h ly
LLO
LLO
3 Lm A-hly-F 104038 2
NDV  F

Fig.3 The hemolytic characteristic of mutant Listeria monocytogenes together

with its parent strain on TSB-Y plates with 7% sheep blood after 24h

incubation. A Intergation of F gene demolished listeriolysin O expression RT-PCR F

while there was clear hemolytic zones with the parent strain B . 2 hly F

Hela
2.7 Lm A-hly-F 10403S
3 BHI pH7.2
104038 pH JHS. A

7.2 BHI hly

pHS.5 4 ID,,
hiy F 6.5 3.7 hly F
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1 2000bp nt559 ~ 638 LDy, 107
3 LO28 1Dy, 10 2
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Characterization of a recombinant Listeria monocytogenes strain containing the
fusion protein gene of Newcastle disease virus

XU Jing-jing JIANG Ling-li CHEN Ning SHUAI Jiang-bing FANG Wei-huan™

Zhejiang University Institute of Preventive Veterinary Medicine and Zhejiang Provincial Key Laboratory for Preventive Veterinary Medicine Hangzhou 310029 China

Abstract Homologous recombination was utilized for construction of a recombinant strain of L. monocytogenes carrying a gene from
the Newcastle diseases virus by insertional mutation targeting its listeriolysin O gene hly . The gene encoding fusion protein of the
Newecastle disease virus NDV-F was used as the model heterologous gene. The F gene was inserted into hly downstream to its
promoter and signal sequence by overlapping extension polymerase chain reaction which was then subcloned into the shuttle
plasmid pKSV7 for allelic exchange with L. monocytogenes chromosome. PCR amplification of the target genes indicated insertion of
the F gene into the chromosome DNA of L. monocytogenes. RT-PCR showed transcription of F gene from the recombinant L.
monocytogenes strain. Comparisons were then made between the recombinant strain and its wild parent strain in terms of the
hemolytic activity adhesion and invasiveness to cultured Hela cells virulence to mice and chicken embryos and growth kinetics in
broth medium as well as its stability upon repeated subculturing and serial passages in mice. The recombinant L. monocytogenes lost
its hemolytic activity on the blood agar and had no hemolytic titer from its culture supernatants as compared with the titer of 24 in the
supernatant from the wild parent strain. The recombinant strain also had lower adhesiveness P> 0.05 and significantly lower relative
invasiveness to the Hela cells than its wild type strain P <0.05 . Such insertional mutation resulted in reduced virulence about 3.7
logs and 6.5 logs less than its parent strain L. monocytogenes 10403S as shown by the 50% lethal dose assays in the mouse and
chicken embryonated egg models respectively. The recombinant strain was relatively stable as shown by amplification of the target
gene NDV-F from its genomic DNA after subculturing in BHI broth or in mice for 5 times.
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