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Construction and application of green fluorescent protein-tagged
Legionella pneumophila in cell infection
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Abstract: [Objective] To study the infection by Legionella pneumophila and the relative biological
activities between bacteria and host cells in real time. [Methods] We constructed a strain of L.
pneumophila that can stably express green fluorescent protein by method of gene knockout and re-
tro-complementation, and established an infection model with murine Raw264.7 macrophage. [Re-
sults] The recombinant strain was applied in cell infection successfully. The entire process of infec-
tion can be observed in real time by fluorescence microscope, including the variety of bacterial cell
morphology, intracellular proliferation, and lysing the host cells. [Conclusion] Our result provides a
new mean to study the relationship between L. pneumophila and infected cells, the preparation of
some models related to the drugs, and the drug screening and the mechanism of drug resistance.
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Table 1 Primers used in knockout thyA gene

Name of primers Protecting bases Restriction sites Sequences (5'—3")

ThyA-F1 CCG CTCGAG AGCTGCGACCGTAAGGAG
ThvA-F2* ACCACTAAAAAACTGCATACG
e GGGGGAGATTGTCATTTGTAT
ThyA-F3* ATACAAATGACAATCTCCCCC
YA CGTATGCAGTTTTTTAGTGGT
ThyA-F4 CGC GGATCC CGCCTGGCTCTTTTGCC
3
Note * The homology complementary sequences of two primers are labeled by underline.
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200 mg/L BCYE(T) 48 h 5mL AYE
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Figure 1 Electrophoretic picture of PCR products and plasmid vector
A thyA .1 thyA 2 thyA .B 1 2
.C: .1 pBRDX BamH I 2 pBRDX-thyA  BamH I

Note: A: Amplification of homology arms of the thyA gene. 1: Homologous sequence at the left of thyA gene; 2: Homologous sequence at
the right of thyA gene. B: Fusion products of homology arms. 1 and 2 was the fusion of the left and right homology sequences. C: Elec-
trophoretic picture of plasmid digested by BamH 1. 1: pBRDX digested by BamH I, 2: pBRDX-thyA ™ digested by BamH 1.
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Figure 2 Electrophoretic analysis of homologous recombination PCR products
A PCR 14 B PCR 1-8

+ -

Note: A: Detection of first homologous recombination PCR results. 1—4: Single colonies on the plates containing chloramphenicol. B:
The second homologous recombination PCR results. 1-8: Single colonies on the plates containing metronidazole. +, —: The positive and
negative control.
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Figure 4 Compare between cloning and standard strain
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Note: 1, 2: Strains of ATCC33152thyA-pJB908(gfp)Pmip; 3, 4:
Strains of ATCC3315 pJB908(gfp)Pmip; 5, 6: Strains of
ATCC33152.
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Figure 6 Comparison of intracellular growth curves

10 pm
——

7 FERABEQRTHEMEDRE L EMEMAE Raw264.7 B3 i2
Figure 7 The process of infecting murine RAW 264.7 macrophages by Legionella pneumophila
with green fluorescent protein
A B C D E F .
Note: A: Early stage of infection; B: Proliferative stage; C: Rapid-growing stage; D: Dissemination period; E: Lysing the host cell; F:
Loose cell cluster.
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