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Abstract 

The activity of an insect promoter of the cecropin B gene (Cec B) was investigated using green fluorescent protein (gfp) as a 
reporter in cells of channel catfish (Ictalurus punctatus). The expression vector pQZ-1 containing the Cec B promoter and a 
modified gfp cDNA sequence was delivered by lipofection to three catfish cell types: fibroblast and leukocyte cell lines, and 
primary cultures of leukocytes. No resistance genes were included in the vector for selection of GFP-expressing cells. The GFP 
mRNA was detected in all three cell types with 5 to 10 times higher concentrations observed in leukocytes than in fibroblasts. 
Expression was enhanced with the addition of irradiated Flavobacterium columnare (7.0 x 106 cells/ml) or Escherichia coli LPS 
(125 µg/ml ). Quantitative RT-PCR showed GFP mRNA reached maximum levels 24 h after bacterial challenge in fibroblast cells, 

and at 10-12 h after LPS challenge in fibroblasts and leukocytes. The number of fibroblasts expressing GFP increased by 0.8%, 
and the average of green fluorescence intensity increased by 52.8%, whereas the increase in leukocytes was 0.13% in cell number 
and 3.4% in fluorescence intensity. These results suggest that the transcription of the Cec B promoter in channel catfish cells 

exhibited an inducible pattern and could be placed under the control of the immune system (in vivo). The mechanisms for 
endogenous activation of the Cec B promoter and for production of gfp RNA in unchallenged cells remain to be studied.© 1998 
Elsevier Science B.V. All rights reserved. 
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1. Introduction

Although many regulatory DNA sequences have been 
tested to produce transgenic fish (Iyengar et al., 1996), 
none can be activated by pathogenic substances or 
environmental stressors. The cecropins are one of four 
major families of lytic peptides in insects to produce a 
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Abbreviations: APR, acute phase response; Bae, irradiated bacteria; 

bp, base pair(s); cDNA, DNA complementary to mRNA; Cec B, 

cecropin B gene; CMF-PBS, CaH - and Mg2+ -free phosphate-buffered 
saline; con ctl, contamination control; ( -) ct!, negative control; FITC, 

fluorescein isothiocyanate; GFP, green fluorescence protein; gfp, gene 

encoding green fluorescence protein; IS, insertion sequence; Lac Z, 

gene encoding jJ-galactosidase; LPS, lipopolysacchride; M, DNA 

marker, PI, propidium iodide; RT-PCR, reverse transcription-poly­

merase chain reaction. 
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non-specific acute phase response to invading pathogens 
(Boman and Hultmark, 1987). Cecropin B, native in 
the giant silkmoth Hyalophora cecropia, was found to 
be one of the lytic peptides with antibacterial activity 
produced in response to injection of live bacteria 
(Xanthopoulos et al., 1988). The inducible features of 
insect cecropin genes were demonstrated in vitro with 
the addition of bacterial substances such as LPS to a 
cultured blood cell line (mbn-2) of Drosophila melano­
gaster (Samakovlis et al., 1992). Selective expression 
and acute phase response of the cecropin gene promoter 
presents an important application in transgenic studies. 
In addition, a combination of this promoter with a 
reporter gene can be used for studying processes such 
as development of the animal immune system. 

The GFP, originally isolated from the jellyfish 
Aequorea victoria, is a useful reporter molecule for 
monitoring regulation of promoter activity in a host cell 
line (Chalfie et al., 1994). The fluorescence emitted by 
















