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Construction and characterization of an attenuated
recombinant Listeria monocytogenes vector vaccine
delivering HPV16 E7
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Abstract:  Listeria monocytogenes (L. monocytogenes, LM) is an excellent tumor vaccine vector. In this study,
recombinant LM vaccine candidate expressing human papillomavirus type 16 (HPV16) E7 protein was constructed and its
charactericts were determined. Through homologous recombination, E7 gene was cloned in frame with the LM4 Phly
promoter-signal sequence, and introduced into the chromosome of LM4. The recombinant strain named LM4 Ahly::E7 with
the plasmid-free and antibiotic-resistant gene-free was constructed. LM4Ahly::E7 could express and secrete E7-LLO
fusion protein; its size is 66 kDa and has immunological activity. Furthermore, LM4 Ahly::E7 could multiply in RAW264.7
macrophages by confocal laser scanning microscope. Additionally, LM4Ahly::E7 could induce specific antibodies against
E7 in immunized mice in ELISA. Also, the 50% lethal dose (LDsy) of LM4Ahly::E7 strain was 3.863x10° CFU
(Colony-Forming Units) in C57BL/6 mice with intraperitoneal immunization, which was more attenuated than wild type
LM4. Mice immunized with LM4Ahly::E7 did not show obvious pathological change. These data show that LM4Ahly::E7
expressing E7-LLO fusion protein has good safety, which may provide the materials for research of antitumor effect and

would be a promising vaccine candidate for cervical cancer.

Keywords: attenuated Listeria monocytogenes, HPV16 E7, macrophage cell line, safety
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Table 1 Primer pairs used to amplify related genes

Pnr:;llzr Primer sequence (5'—3") ii;;
hlyal CCGGTACCAGGTTTGTTGTGTC
AGGTAGAGC 525
nlvay GTAGGTGTATCTCCATG
4 TGAAATTGAATTTTCTTTAT
ATAAAGAAAATTCAATTTCACA
ETF 1 GGAGATACACCTAC 3
g7.p  COTGTTTCTTTTCGATTGGTGG 0
TTTCTGAGAACA
vy TOTTCTCAGAAACCACCAATCG
Yol AAAGAAACACG
nivhy  GOGICTAGAACTTGAGATATAT 730
Y2 GCAGGAGG
hlyb+ GTTCTACATCACCTGAGACAGA
TTTTCCGC

Restriction enzyme sites incorporated into primers are
underlined.
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Fig. 1 Identification results of pKSV7-hlya-E-b using
PCR and enzyme digestion assay. M: A-T14; Lane 1:
pKSV7-hly a-E-b digested with Kpn I and Xba I ; Lane
2: PCR product of pKSV7-hly a-E-b.

bp M 1 2 3 bp

2 LM4Ahly::E7 B9 PCR £ %E

Fig. 2 PCR identification results of LM4Ahly::E7
(primer hly al/hly b+). M: DL2 000. 1: amplified
product of LM4 hly::E7; 2: amplified product of wild
type LM4; 3: amplified product of pKSV7-hly aEb.
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Fig. 3 Western blotting analysis of proteins secreted by
LM4Ahly::E7. M: protein marker; 1: LM4 hly::E7; 2:

wt LM4.
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Fig. 4 Intracellular localization of LM4Ahly::E7(pNFg)
strain in RAW264.7 cells (1 000x).
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Fig. 5 Growth curve of LM4Ahly::E7 strain.
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Fig. 6 Haemolytic activities of LM4 and LM4 A
hly::E7 strains.

2.5 ELHE LM4Ahly::E7 89 LDsy I E

2 Reed-Muench
LM4Ahly::E7 LDs,
3.863x10°CFU ~ LM4 LDs, 1.06x10° CFU
LM4Ahly::E7  LDsg

LM4 4

2.6 HAYIFMBER
LM4

&2 LM E#3t C57BL/6 /NRH LDso i ZE
Table 2 LDsyof LM strains for CS7BL/6 mice

LM4Ahly::E7
LM4 10°
7
2.7 IMES E7 ik sE R
ELISA
E7 8 LM4Ahly::E7
E7 1 400
E7
3 W
[15-17]
[18-20]

LM4(1x10° CFU) LM4Ahly::E7(1x10% CFU)
Dose
39.6 13.2 4.4 1.47 0.49 100 50 25 12.5 6.25
Mortality 5/5 5/5 5/5 4/5 0/5 5/5 4/5 0/5 0/5 0/5
LDs, 1.06x10° 3.863%x10°
LM4 Ahly::E7 0.6 -o- PBS-control
3 ‘ - LM4
-v LM4Ahly:E7
0.4F
S
02F
0.0 —

B7 AE%REEOBIERIEALRT R
Fig. 7 Spleen and liver tissue sections from mice in
different groups (400x).
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Fig. 8 Serum antibodies against E7 antigen in different
regimens.
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