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[ Abstract] Objective To construct Listeria monocytogenes (LM) and Listeria ivanovii (LI) balanced lethal
systems expressing cervical cancer antigens, to study their basic biological characteristics, and to provide reference data
for the immunotherapy of cervical cancer. Methods Through seamless cloning via in vitro ligation kit, the HPV16 E6E7
fusion protein antigen gene constructed in our lab was spliced to the complement plasmid pCWgfp-LM dal-Amp that
contained the nutritional gene dal. Then, we replaced the ampicillin (Amp) resistance gene of the complement plasmid
with the asd nutrition gene. The ligation reaction mixture was transformed into Escherichia coli (E. coli) recipient
bacteria DH5aAasd and the complement plasmid pCWgfp-E6E7-LM dal-Ampfree, which expressed cervical cancer
antigens and had no Amp resistance, was obtained by nutrition screening from the E. coli DH5aAasd. The plasmid
pCWgfp-E6E7-LM dal-Ampfree was complemented into LMAdd and LIAdd, the attenuated nutrition-deficient
Listeria strains with the virulence genes actA and plcB and nutrition genes dal and dat deleted by electroporation, thereby
obtaining LM and LI balanced lethal systems expressing cervical cancer antigen genes. The in vitro growth of the strains
was observed. Western blot was performed to examine the status of antigen protein expression. PCR was performed to
measure the in vitro passage stability of complement plasmid pCWgfp-E6E7-LM dal-Ampfree. Their basic biological
characteristics were examined by biochemical reaction tests and hemolysis assay. Results Two Listeria balanced lethal
systems expressing cervical cancer antigen were successfully constructed. The HPV16 type E6E7 fusion protein was

successfully expressed in the two Listeria balanced lethal systems. pCWgfp-E6E7-LM dal-Ampfree, the positive plasmid
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expressing cervical cancer antigen, maintained stable existence in the two Listeria balanced lethal systems. The two

Listeria balanced lethal systems expressing cervical cancer antigen showed significantly better recovery growth in

comparison with Listeria nutrition deficiency strains. The results of biochemical reaction tests showed that most of the

biochemical reaction of the two Listeria balanced lethal systems expressing cervical cancer antigen were consistent with

those of Listeria attenuated strains. The two Listeria balanced lethal systems expressing cervical cancer antigen still

maintained the hemolytic ability, although their hemolytic ability was slightly inferior to that of the Listeria balanced

lethal systems not expressing cervical cancer antigen and the Listeria attenuated strains. Conclusion The two Listeria

balanced lethal systems expressing cervical cancer antigen genes are constructed successfully. They display normal in vitro

growth. The complement plasmid pCWgfp-E6E7-LM dal-Ampfree can maintain stable existence in vitro, showing little

change in its biochemical characteristics and hemolytic ability. Further research should be conducted to investigate the

potential of these two recombinant strains to be used as candidate strains for cervical cancer therapeutic vaccine.
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Table 1 PCR primers
Primer Sequence (5'>3") Target gene
Infusion-phly-gp61 F: TTAGGTCGACAAGCTCAGTGTGATGGATATCTGCAGA HPV16 E6E7 gene with homologous arm
R: TACCGCATTAAAGCTCTCGACATCAAATTCAACACTTT
E6E7 F: AACGTACAGCAATGTTCCA phly-SS-gp33-HA-E6E7gp61 gene
R: GAGAAGAACGACAACAAG
Dal F: GAACAAAATAAACTCCCGGAA dal gene
R: TACTTTTGAACCAGTTTG AAAT
LM F: CTTCGATGACAACAGCTGTACC LM-orfBAldh gene
R: AATCCTAAAGCATGCGCCTTCG
LI F: GATTAAAGATTGGTGATTTAAAG LI-orfBAldh gene
R: ACAAAAAACGGAAATCAGTTAG
Vector F: CTGTCAGACCAAGTTTACTCA Specific primers for linearizing the vector
R: ACTCTTCCTTTTTCAATATTATTGA
asd F: TGAAAAAGGAAGAGTATGAAAAATGTTGGTTTTATCGGCT asd gene with homologous arm

R: AACTTGGTCTGACAGCTAGGCCAACTGGCGCAG
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Fig 1 PCR verification results for the construction of the Listeria balanced lethal system expressing cervical cancer antigen genes

M,: DL2000 DNA marker; M,: 250 bp DNA marker; PC: positive control; NC: negative control; 1 and 2: colonies to be validated. A, Verifying the construction of the

plasmid pCW gfp-E6E7-LM dal-Amp with primers E6E7 and Dal; B, verifying the construction of the plasmid pCW gfp-E6E7-LM dal- Ampfree with primers E6E7 and asd;

C, verifying the construction of LIAdd:dal-E6E7-ampfree with primers E6E7, Dal, and LI; D, verifying the construction of LMAdd:dal-E6E7-ampfree with primers E6E7,

Dal, and LM.
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Fig 2 Western blot of culture supernatant and cell lysate
1 and 2, cell lysate of LMAdd:dal-E6E7-ampfree and LIAdd:dal-E6E7-
ampfree; 3 and 4, culture supernatant of LMAdd:dal-E6E7-ampfree and
LIAdd:dal-E6E7-ampfree.
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Fig 3 PCR verification results of gene passage stability in vitro

M: 250 bp marker; PC: positive control; NC: negative control; P, Ps, Py, P.s, P, , and P,.: the 1, 5, 10, 15, 20, and 25th generations of LMAdd:dal-E6E7-ampfree and

LIAdd:dal-E6E7-ampfree.
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Fig 4 Growth curves of LMAdd:dal- E6 E7-ampfree and LIAdd:dal- E6E7-
ampfree

™ P<0.001, ™" P<0.0001, vs. LMA or LIA. n=3.
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Table 2 Different biochemical properties of the LM group

Biochemical

. LMA LMAdd:dal-E6E7-ampfree  LMAdd:dal-ampfree
reactions

LAC + - +
SAC + - +
POLYB + + -

LAC: lactose; SAC: saccharose; POLYB: polymyxin B.

x3 LAXUEEFERHNER
Table 3 Different biochemical properties of the LI group

Biochemical

. LIA  LIAdd:dal-E6E7-ampfree
reactions

LIAdd:dal-ampfree

LeuA - + -
dRIB + - -
POLYB + - -

LeuA: leucine aminopeptidase; dRIB: deoxyribose; POLYB: polymyxin B.

Puncture inoculation

Coating inoculation

LM group

LI group

5 MmFEREKER
Fig 5 Growth on the blood plate
LM group: 1, LMA; 2, LMAdd:dal-ampfree; 3, LMAdd:dal-E6E7-ampfree.
LI group: 1, LIA; 2, LIAdd:dal-ampfree; 3, LIAdd:dal- EGE7-ampfree.

I 349 77 A= KT a7 B A B L3 . LIAdd:dal-E6E7-
ampfree?® M AL Ik FLIAdd:dal-ampfree fILIA;
LMAdd:dal-E6E7-ampfree i i Il 3 A Al BE AR T
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3 itig
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LIA

LIAdd: dal-ampfree
LIAdd: dal-E6E7-ampfree
PBS

LMA

LMAdd: dal-ampfree
LMAdd: dal-E6E7-ampfree
PBS

6 FIMLNNELR
Fig 6 Results of hemolytic titers
0: undiluted; 1: diluted 2" fold; 2: diluted 2° fold; 3: diluted 2° fold; 4: diluted
2" fold; 5: diluted 2° fold; 6: diluted 2° fold; 7: diluted 2” fold; 8: diluted 2° fold.
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