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Introduction 
Polychlorinated biphenyls (PCBs), one of the halogenated aromatic hydrocarbons, are 

industtial compounds which have been widely identified as environmental pollutants. Among the 
possible 209 PCB congeners, the environmental toxicity of coplanar PCBs (Co-PCBs) is getting 
more serious. In this stady, the searching of gene(s) responding to the sfress ofCo-PCBs in the 
genome of plant, Arabidopsis thaliana, was tried to investigate the efficiency of monitoring the 
gene expression changed by Co-PCBs exposure in the environmental risk assessment of Co-PCBs 
contamination. Two kinds of transformed Arabidopsis thaliana were used to look for the gene(s) 
whose expressions were confrolled by Co-PCBs. These two transformed lines have been 
constmcted eitaer by T-DNA tagging or Ac/Ds transposon tagging to facilitate the identification 
of insertions of the reporter gene, a p-glucuronidase (GUS) gene, in the vicinity of enhancers in 
the genome'" .̂ Seedlings were exposed to 3,3',4,4',5-pentachlorobiphenyl (PeCB), which is 
potentially the most toxic Co-PCBs. After exposure to PeCB, the expression of GUS gene was 
detected histochemically by staining the whole plant in the GUS dye solution, then the staining 
pattems were compared to those in the confrol plant. As a result, one interesting line showing the 
different GUS expression pattem was found. 

Materials and Methods 
Chemicals 

3,3',4,4',5-Pentachlorobiphenyl (PeCB) was purchased from Wellington Labs., and the standard 
solution was prepared in toluene to a concentration of 5 mg/L. The standard solution was diluted 
to 0.5 ng/ml in distilled water for the exposure experiment to plants. All solvents were pesticide 
free reagent grade. All other chemicals used were of analytical grade. 
Enhancer frapped Arabidopsis thaliana 

Enhancer frap lines of Arabidopsis thaliana generated by T-DNA tagging were obtained from 
Arabidopsis Biological Resource Center at Ohio State University. The vector used to generate the 
enhancer frap lines is a derivative ofthe binary plant fransformation vector pCGN 1547'. The 
vector contains the -60CaMV minimal promoter fused to the GUS gene*. By itself the -60 CaMV 
promoter directs very low levels of transcription, and in the absence of a closely linked enhancer 
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element, the level of GUS activity is undetectable. After integration, enhancer elements in 
genomic DNA adjacent to tiie T-DNA insertion cause an increase in transcription from the -60 
promoter resulting in an increased level of expression ofthe GUS gene, so the expression pattems 
ofthe GUS gene in plants were directed by the adjacent enhancer. These pattems can be detected 
by staining for GUS activity using the chromogenic substt'ate X-gluc. 
Histochemical detection of GUS 

Seedlings of enhancer trap lines of Arabidopsis thaliana grown on the rock fiber at 260 on a 
16hr light / 8hr dark cycle were exposed to PeCB (0.5 ng/ml) for two days. The seedlings were 
carefully pulled out of the rock fiber, then put uito the staining solution for GUS expression 
prepared according to the procedure by A-M Stomp .̂ The staining was performed at 370 
ovemight. The staining pattems for the localization of GUS activity in plants were detected under 
the microscope, and were compared with those ofthe confrol plants for tiie differences. 

Results and Discussion 
Generation of enhancer trap lines of Arabidopsis thaliana bv Ac/Ds transposon tagging 

To identity the gene(s), whose expressions are confrolled by Co-PCBs, so many kinds of 
enhancer fraps have to be investigated. For that purpose, Ac/Ds transposon tagging method was 
fried to generate tae enhancer trap lines. Ds Transposon canying the GUS gene and the minimal 
CaMV 35S promoter, and Ac element containing tiie ti'ansposase were kindly gifted by Dr. Nina V. 
Fedoroff. As shown in Figure I., these two consttucts, Ds-GUS tt'ansposon and Ac transposase, 
were infroduced into Arabidopsis thaliana by Agrobacterium-mediated vacuum infiltration*. The 
progenies showing kanamycin-resistant and hygromycin-resistant for Ds-GUS Iransformants, and 
kanamycin-resistant for Ac fransformants were selected, respectively. The crosses between Ds 
lines as pollen parents and Ac lines as egg parents followed by the selection of transformants were 
carried out according to Fedoroff et al.̂ . As a result, 467 R2 progenies having the phenotypes of 
hygromycin-resistant, chlorsulfuron-resistant and napthalene acetamide-resistant were selected. 
Among them, 59 lines expressed the GUS activities as shown in Table 1 and the percentage of 
GUS expression was 12.6%. This value seems to be considerably lower than that in enhancer trap 
lines, 35.1%, produced by T-DNA tagging shown in Table 2. 
The effect of PeCB on the GUS expression 

One line in the T-DNA tagging lines showing tiie different GUS expression pattem was found 
after exposure to PeCB. This line showed no GUS activities in one-month-old seedling, however, 
tae distinct GUS activities appeared only in the first leaf responding to PeCB sfress. But we have 
to pay attention to the age of plant to be used for comparison in the GUS activity, because the 
GUS expression pattems varied due to aging. 
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Figure 1. Generation ofthe enhancer trap line of Arabidopsis 
thaliana by Ac/Ds transposon tagging 

Abbreviations: Km: kanamycin resistant gene; Hm: hygromycin resisitant gene; 
Cs: chlorsulfuron resisitant gene; Nm: naphthalene acetamide sensitive gene; 
Min-35S: minimal CaMV 35S promoter 
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Table 1. GUS staining pattem in 
enhancer trap lines of Arabidopsis 
thaliana generated by Ac/Ds 
transposon tagging 

Table 2. GUS staining pattem in 
enhancer trap lines of 
Arabidopsis thaliana generated 
by T-DNA tagging 

Staining 
Location 

Leaf 
Stem 
Root 

Vascular 
Pistil 

(Total) 

Nuniber Lines 

31 
12 
9 
4 
3 

59 
Of 467 lines analyzed, 59 lines (12.6 % of 
the total) exhibit a GUS staining pattem. 

Staining 
Location 

Leaf 
Stem 
Root 
Pistil 

Vascular 
Anther 
Petal 

Stamen 
Pollen 
Sepal 

(Total) 

Number Lines 

137 
80 
72 
60 
21 
6 
5 
3 
2 
1 

387 
Of 1103 lines analyzed, 387 lines (35.1 % 
of the total) exhibit a GUS staining 
pattem. 
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