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Abstract: [Objective] This study aimed to construct a novel T7 phage delivery platform for the
recognition and packaging of eukaryotic expression vector harboring an anchor sequence, and to
evaluate its feasibility for DNA vaccine research and development. [Methods] Anchor sequences were
prepared by SOE-PCR method and inserted into the non-essential region of pcDNA3.0-EGFP to
construct the recombinant eukaryotic expression plasmid. The recognition and packaging efficiency of
recombinant plasmids by T7 phage was determined via fluorescence quantitative PCR method. Intact
T7 phage particles carrying recombinant plasmids were then used as vehicle to deliver plasmids into
dendritic cells. The EGFP gene expression was detected using a confocal microscope. [Results] Four
PCR amplified-anchor sequence (AS1-4) were successfully inserted into pcDNA3.0-EGFP plasmid.
The recombinant plasmid pcDNA3.0-EGFP-AS2 could be recognized and packaged by T7 phage at a
package efficiency of approximately 95%. T7 phage packaging effectively prevented the nuclease
degradation of recombinant plasmids. Moreover, intense EGFP expression was detected by confocal
microscopy suggesting the successful phage-based delivery of plasmids into dendritic cells.
[Conclusion] Our results demonstrate that eukaryotic expression plasmid harboring anchor sequences
can be recognized and packaged by T7 phage, and the intact phage particles can be used as a vehicle
to delivery plasmids into dendritic cells for endogenous gene expression. T7 phage mediated
eukaryotic expression may provide a novel technical platform for the research and development of
DNA vaccine.
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Figure 1 A schematic diagram of anchor sequence assemble and expression plasmid construction.
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Table 1  Primers used in the research

Primers Sequences (5'—3)

F1 TCTCACAGTGTACGGACCTA

R1 AAACTTTAAGATAGGCGTTGA

F2 GGCCATCCTATCAGTGTCA

R2 AGGGACACAGAGAGACACT

F3 AGATCTGTCGAGGGTGAAGTACTTGCT

R3 GTTGGTCCTTAAGTTAAGGT

R3d TAGGCCCTCTCTAAGACCCTGTTGGTCCTTAAGTTAAGGTGATA
R3e TTAAAGGACCCTATAGGAACGTTGGTCCTTAAGTTAAGGTGA
R3f TAGTCACTCAGATTTTTATGGTTGGTCCTTAAGTTAAGGTGA
R3g GTGACACTGATAGGATGGCCGTTGGTCCTTAAGTTAAGGTGA
F4 AGGGTCTTAGAGAGGGCCTA

R4 TCGCGAGAGACTGTAACAGATAGGGAC

F5 GTTCCTATAGGGTCCTTTAA

RS TCGCGAGTGACTTTAGGAGGATACTT

F6 CATAAAAATCTGAGTGACTA

R6 TCGCGAGGTGTTGGCTTTAGGATGGA

F7 GGCCATCCTATCAGTGTCAC

R7 TCGCGAAGGTAACACCCAAAGACAAA

F8 CGTCCAGGAGCGCACCATCTTCTT

R8 GACGTTGTGGCTGTTGTAGTTGTA

F9 ATGGTGAGCAAGGGCGAGGAGCTG

R9 TTACTTGTACAGCTCGTCCATGCC

Underline sequences stand for restriction enzyme sites.
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Figure 2 Amplification of gene fragments and construction of plamids. A: the gene fragments amplified
from the left and right part of T7 phage genome. M: DL2000 marker; line 1-3: gene fragment c, b and a. B:
the gene fragments selectively amplified from a and b fusion template. M: DL2000 marker; line 1-4: gene
fragment d, e, f and g. C: candidate anchor sequences amplified by SOE-PCR. M: DL2000 marker; line 1-4:
candidate anchor sequence AS1-AS4. D: enzyme digestion of recombinant plasmid. M: DL5000 marker;
line 1-4: eukaryotic expression plasmid containing anchor sequence 1-4.
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Figure 4 Qualitative detection of T7 phage package eukaryotic expression plasmid. A and B: eukaryotic
expression plasmid without anchor sequence insertion cannot be packaged by T7 phage. C: PCR detection of
report gene in lysate. M: DL2000 marker; DNase I (-): lysate without nuclease digestion; DNase I (+): lysate
digested by nuclease. D and E: T7 phage package eukaryotic expression plasmid which contains anchor
sequence. F: PCR detection of report gene in lysate. M: DL2000 marker; DNase I (-): lysate without nuclease
digestion; DNase I (+): lysate digested by nuclease.
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Figure 5 Quantitative detection of T7 phage package eukaryotic expression plasmid. A: real-time PCR
detection of eukaryotic expression plasmids contain different anchor sequence which packaged by T7 phage.
Bars with a * maker indicate significant difference (P<0.05). B: the efficiency of T7 phage packing
eukaryotic expression plasmids contain different anchor sequence. Packing efficiency=(plasmid copy number
post-nuclease digestion/plasmid copy number pre-nuclease digestion)x100%. Bars with different letters (a, b,
¢, d) indicate significant difference (P<0.05).
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Figure 6

Intracellular expression mediated by T7 phage deliver eukaryotic expression plasmid. Eukaryotic

expression plasmid containing anchor sequence 2 was packaged by T7 phage, and then incubated with chicken
bone marrow dendritic cells. The expression of report gene EGFP was detected by laser confocal microscopy
(D, E and F). pcDNA3.0-EGFP without anchor sequence was set as a negative control (A, B and C).
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