
Introduction

The I-18 C region of the polytene chromosome

of Chironomus tentans is a part of the insect chro-

mosome where the Balbiani ring formation occurs

and where the I-18 C gene is located (Hertner et al.

1986; Lezzi et al. 1989).

The I-18 C gene of C. tentans (Lezzi et al.

1989) belongs to the early-ecdysterone inducible

genes that have the regulatory character.

All the transcripts of the I-18 C gene have the same

transcription start point and thus have a common

promoter. The promoter of the I-18 C gene con-

tains the ecdysterone regulatory elements and also

the heat-shock regulatory elements.

The I-18 C gene of C. tentans is a model for

the study of the eukaryotic gene expression (Lezzi

et al. 1989, 1991). This gene is activated by

heat-shock and the steroid hormone – ecdysterone

(Hertner et al. 1986; Lezzi et al. 1989;

Dorsch-Häsler et al. 1990).

It should be also noted that the very essential

information, regarding the regulation of insect

genes by ectysteroids, is provided by research on

the ecdysone receptor (EcR) that has been con-

ducted in the last decade (Turberg and Spindler

1992; Wegmann et al. 1995; Vögtli et al. 1998,

1999; Elke et al. 1999; Mouillet et al. 2001; Lezzi

et al. 2002).

Such studies are very important because

the ecdysone action on the insect genes expression

is mediated through the interaction with

the ecdysteroid receptor.

Non-steroidal ecdysone agonists have been

found in certain plant protection studies that inter-

act with the ecdysteroid receptor complexes
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of the target species. The action of the agonists,

based on the known examples of these compounds,

causes the cessation of feeding of the intoxicated

larvae within 3–12 hours and the induction of moult

that is lethal.

The idea of using the non-steroidal ecdysteroid

agonists is to obtain selective insecticides, i.e. with

the selective target pest toxicity that would be also

safe for the humans, environment and animals.

It is also important to mention that the insect

species of C. tentans is used in toxicity tests of

both contaminated natural sediments and sedi-

ments/water systems and it has extensive applica-

tions in ecotoxicology.

The study of the I-18 C gene of C. tentans also

provides, as the knowledge about this gene expres-

sion develops, a future possibility to control the in-

sect development more effectively, especially in

case of the insect species that are pests of culti-

vated plants.

The development of insects is controlled by

two main hormones, i.e. ecdysone and the juvenile

hormone. It is believed that ecdysone triggers

moult, whereas the juvenile hormone determines

whether a developing insect organism will moult

into a juvenile form or not. Ecdysone, produced by

the prothoracic gland (the process that is

hormonally (PTTH) controlled by the insect

brain), undergoes further modification in the pe-

ripheral tissues to 20-hydroxyecdysone, which has

a direct influence on chitin synthesis and other

processes of insect moulting and insect metamor-

phosis in general.

The I-18 C gene of the insect species –

C. tentans, which is of about 7.9 kbp in length

(Amrein et al. 1986), produces different tran-

scripts by differentially regulated alternative

splicing (Aebi and Weissmann 1987; Kozak

1986). However, there are two main transcripts, in

terms of the abundance of this gene, i.e. the 4.6

and 1.8 kb RNAs, although the amounts of the par-

ticular transcripts of this gene are different during

the development (Amrein et al. 1988).

The above mentioned transcripts of the I-18 C

gene contain different open reading frames, i.e.

ORFs I and II. The 1.8 kb RNA contains ORF I

and the 4.6 kb RNA contains ORF II. The function

of these ORFs is not known.
Thus, genetic engineering studies were per-

formed to first isolate these ORFs at the DNA
level, as the ORFs reflecting DNA fragments,
from adequate templates, using the PCR technol-
ogy. Then the DNA fragments reflecting these
ORFs were cloned into the bluescript vector to fi-
nally be cloned into the pET-3a vector, in order to

express them next, as polypeptides, to conduct
further studies regarding the mechanisms of ex-
pression of that gene, also during the insect devel-
opment. It means that these polypeptides could be
used to raise antibodies against them and subse-
quently be used as an experimental tool, to study
the expression of that gene at the protein level dur-
ing the insect development.

Materials and methods

Isolation of DNA fragments reflecting ORF I

and II of the I-18 C gene of C. tentans was com-

posed of the steps of preparation of primers, tem-

plates and the PCR.

The preparation of primers

The preparation of primers (Winnacker 1987;

Sambrook et al. 1989; Scharf 1990), included de-

signing the primers in such a way that the primers

contained the Nde I (the 5’ end primer-F) and Bam

HI (the 3’ end primer-R) restriction sites, addition-

ally constructed, and so the constructs based on

these primers were suitable for the T7 RNA poly-

merase/promoter system in BL21(DE3) cells

of E. coli. Thus, primers were synthesized, puri-

fied and then phosphorylated, using the T4

polynucleotide kinase. The preparation of the tem-

plate for the PCR included its linearisation by

the Bam HI digestion and purification by phenol

extraction. Particular templates for the PCR were

the DNA fragments of the I-18 C gene cloned into

the pUC8 vector.

The polymerase chain reaction (PCR)

The PCR was performed according to the standard

procedures (Borowicz 2001; Borowicz et al.

2002). The final volume of each sample for

the PCR was 100 �L. The reaction mixture of each

sample (prepared on ice) for the PCR was com-

posed of: 1) 100 ng of the template DNA

(i.e. the plasmid DNA with cloned inserts –

the DNA fragments of the I-18 C gene), 2) 10 pM

per reaction of the phosphorylated 5´ end primer

(F), 3) 10 pM per reaction of the phosphorylated 3´

end primer (R), 4) 10 �L per reaction of the con-

centrated PCR buffer (10 × concentrated ingredi-

ents were: 500 mM KCl, 100 mM Tris-HCl pH

8.4, 15 mM MgCl2, BSA – bovine serum albumin

at the concentration of 1 �g �L–1), 5) the dNTPs

solution was a mixture of dinucleotide tripho-

sphates at the final concentration of 35 �M of each
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in each PCR sample, i.e.: dATP, dCTP, dGTP,

dTTP. The dNTPs solution was 10 × concentrated

and 10 �L of that solution per one reaction was

used, 6) sterile, redistilled H2O – to 100 �L of

the final reaction mixture volume, 7) Taq DNA

polymerase (AmpliTaq DNA Polymerase, sup-

plied at the concentarion of 5 units �L–1, Perkin

Elmer Cetus Corporation, Norwalk, CT, USA).

However, in these experiments usually 3 separate

PCR samples were prepared at the same time and

so 1.5 �L of the Taq DNA polymerase was added

once to the reaction mixture for three samples i.e.

of 300 �L of the final volume. These samples were

prepared in such a way that first all the compo-

nents of the PCR mixture, including the enzyme,

were added together to one Eppendorf tube, except

the template DNA and the primers. Next, such

a reaction mixture was aliquoted into 3 tubes

and the adequate template and primers were

added. The PCR control sample contained prim-

ers, but not template DNA. The applied PCR

programme consisted of 20 cycles and each cycle

was composed of of the following steps: denatur-

ation at 95oC for 1 minute, annealing at 52oC for

1 minute, elongation at 72oC for 1 minute. How-

ever, the first cycle denaturation step, i.e. heating

the samples to 95oC, was performed for 5 minutes.

Also, the last cycle annealing at 52oC lasted for

10 minutes. The value of the annealing tempera-

ture (Tm) was adjusted to the indicated pairs

of primers (as stated in Figures 2, 3). The Tm value

depends on the base composition of the oligo-

nucleotide primer and is calculated from the ade-

quate formula and should be checked

experimentally. The sequence of the oligo-

nucleotide primers used is shown in Figures 2, 3.

These pairs of primers were applied subsequently

to amplify – using the PCR technique – the DNA

fragments reflecting ORFs I and II. Fragments am-

plified this way were a fragment of intron 1

(ORF I) and a fragment of exon 3 (ORF II) of

the I-18 C gene.

Cloning experiments

Cloning of the DNA fragments reflecting ORFs I

and II of the I-18 C gene was focused on the clon-

ing of the above mentioned fragments, that had

been obtained by the PCR, into the plasmid vec-

tors, i.e. the bluescript vector and finally into

the pET-3a vector. Cloning into the plasmid vec-

tors was based on the specific preparation of

the inserts and the vectors, as well as the ligation

reactions (using the bacteriophage T4 DNA

ligase) and also the transformation of the compe-

tent E. coli cells (strains: XL-1 and finally

BL21(DE3)) with the obtained constructs of

the plasmids as the result of ligation reactions (Del

Sal et al. 1988; Sambrook et al. 1989; Heery et al.

1990).

Confirmation of the sequence of the cloned

inserts

The bacterial colonies, containing the cloned in-

serts, were identified by the restriction enzyme

(Nde I and Bam HI) digestion of the isolated

plasmids and agarose gel electrophoresis of the re-

action products (2% agarose gel, 1 × TBE buffer).

However, the sequence of the inserts (i.e. the DNA

fragments reflecting ORFs I and II of the I-18

C gene) cloned into the bluescript vector, was con-

firmed by dideoxy sequencing (Hindley 1983;

Sambrook et al. 1989), using the Sequenase ver-

sion 2.0 kit (USB Corporation, Cleveland, OH,

USA) and [�-35S] thio-dATP (purchased from

the Amersham International plc, U.K.). The se-

quencing polyacrylamide gel was 6% and con-

tained 1 × TBE buffer and 6 M urea.

Single bacterial colonies of the BL21(DE3)

cells of E. coli, carrying the plasmids, containing

the cloned DNA fragments reflecting ORFs I

and II of the I-18 C gene of C. tentans, were se-

lected and finally subjected to translational ex-

pression.

Translational expression

Translational expression of the cloned DNA frag-

ments reflecting ORFs I and II of the I-18 C gene

of C. tentans, was performed in the T7 RNA poly-

merase/promoter system in BL21(DE3) cells of

E. coli (Sambrook et al. 1989; Studier et al. 1990).

In this regard different parameters of

the translational process had to be established ex-

perimentally for the particular bacterial colonies,

including the culture density at which IPTG

(Isopropyl �-D-thiogalactoside) was added,

the time after the IPTG induction at which the ac-

cumulation of the translational product took place

at the highest level, also different culture media

(i.e. LB, 2 × YT and A-LB) had to be tested.

The molecular weight of polypeptides determined

by the cloned inserts, i.e. the DNA fragments of

the I-18 C gene, was deduced from the sequence

analyses. These analyses were performed using

the computer programme available for this pur-

pose e.g. the DNA StriderTM 1.2 (Christian Marck,

Service de Biochimie et de Génétique Mo-
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leculaire, Gif-Sur-Yvette, France), although any

other available computer programme that pertains

to that kind of analysis could be applied.

Electrophoresis of bacterial lysates

The presence of translational products of

the cloned inserts of the I-18 C gene was indicated

by one dimensional polyacrylamide gel electro-

phoresis in the presence of SDS, using 15 and 20%

gels (Sambrook et al. 1989) and also proper mo-

lecular weight markers (purchased from Bio-Rad,

CA, USA) were applied in this regard. Protein

samples used for these analyses were bacterial cell

lysates obtained from the bacterial cell culture

aliquots of 1 mL volume each that had been centri-

fuged at 12 000 × g for 1 minute at room tempera-

ture and pellets obtained in this way were then

dissolved in 50 �L of the SDS gel loading buffer.

The SDS gel loading buffer was composed of

50 mM Tris-HCl pH 6.8, 100 mM dithiothreitol,

2% [w/v] SDS, 0.1% [w/v] bromophenol blue

and 10% [v/v] glycerol. Usually the amount

of about 10 �L of the particular bacterial cell

lysate sample was used per one gel slot for electro-

phoretic analysis.The bacterial culture aliquots

were derived from cultures of the particular re-

combinant bacteria that were induced with

the IPTG and the aliquots were taken at the differ-

ent times (e.g. 1 minute, 30 minutes, 1 hour,

3 hours and overnight) after the IPTG addition to

the culture. For this kind of analysis, the minigel

was used and electrophoresis was performed using

the Mini-PROTEAN II Cell purchased from

the Bio-Rad Laboratories (CA, USA). The thick-

ness of the gel was 0.75 mm. The gels were run for

about 45 minutes at 200 V. After the electrop-

horesis, the gels were stained in a solution consist-

ing of 0.4% [w/v] Coomassie brilliant blue R-250,

50% [v/v] methanol, and 10% [v/v] acetic acid for

about 10 minutes. After staining the gels were

destained in a solution of 40% [v/v] methanol

and 7% [v/v] acetic acid.

Results and discussion

The relation of the experiments to the I-18 C

gene organization and expression

The I-18 C gene of C. tentans of about 7.9 kbp

length is composed of three exons and intron se-

quences. As it was already mentioned, this gene

produces at least two main transcripts, i.e. the 1.8

and 4.6 kb RNAs. ORF I is located in 1.8 kb RNA

and its sequence reflects a part of intron 1 of that

gene, whereas ORF II is contained in 4.6 kb RNA

and its sequence reflects a part of exon 3 of

the I-18 C gene. ORF I is 420 bp long and ORF II

is 273 bp long.

The transcription of the I-18 C gene

of C. tentans, i.e. precisely the production of

the 4.6 kb RNA, can be stimulated by ecdysterone

(Hertner et al. 1986), whereas the other transcript

of that gene, i.e. the 1.8 kb RNA, is heat-shock in-

ducible (Dorsch-Häsler et al. 1990). The amounts

of the different transcripts of the I-18 C gene (es-

pecially the main transcripts in terms of

the amounts, i.e. the 1.8 and 4.6 kb RNAs) do not

change similarly during the development and un-

der the experimental induction. This feature may

be related to the complexity of the promoter of this

gene and changes in RNA processing (i.e. alterna-

tive RNA splicing) that are caused by different
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Figure 1. The organization of the I-18 C gene of C. tentans (based on literature – Amrein et al. 1988; Dorsch-Häsler et al.

1990; Lezzi et al. 1989 and modified). The top line (upper) shows the restriction map of the genomic DNA with

the indication of the restriction site of the Eco RI (E) and Hind III (H). Two main transcripts of this gene are shown, i.e.

the 4.6 kb RNA and 1.8 kb RNA. ORF I present in 1.8 kb RNA and ORF II present in 4.6 kb RNA are shown.



physiological conditions, such as heat-shock, etc.

(Lezzi et al. 1989).

The essential question in relation to the I-18 C

gene expression is whether ORFs of both main

transcripts of that gene are functional, i.e. whether

they are translated in the cell and what their func-

tion could be.

In order to conduct research aimed to answer

this question, a series of experiments was per-

formed to isolate, clone and finally express

the DNA sequences reflecting ORFs I and II of

the above mentioned RNAs of the I-18 C gene

of C. tentans at the polypeptide level in the T7

RNA polymerase/promoter system in BL21(DE3)

cells of E. coli.

The organization of the I-18 C gene

of C. tentans with indication of the main tran-

scripts and the localization of ORFs I and II in

the particular transcripts of that gene are shown in

Figure 1. In summary, the DNA sequence of that

gene was determined, as well as its structural

and developmental organization (Amrein et al.

1986; 1988; Hertner et al. 1986; Dorsch-Häsler et

al. 1990; Lezzi et al. 1989). These data were abso-

lutely necessary for the experiments presented

here, i.e. involving isolation, cloning and expres-

sion of DNA fragments reflecting ORFs I and II of

the I-18 C gene in the bacterial expression system.

The approach to amplification and isolation

of DNA fragments reflecting ORFs I and II

of the I-18 C gene

The sequence of DNA fragments reflecting ORFs

I and II of the I-18 C gene is shown in Figures 2

and 3, respectively. The DNA fragments reflecting

ORFs I and II were amplified by the PCR tech-

nique using the existing templates, i.e. DNA frag-

ments of the I-18 C gene of 2.8 and 2.1 kb length,

respectively, that had been cloned into the pUC8

vector, the length of which alone was 2.9 kb

(Messing and Vieira 1982; Helfman et al. 1983).

It is important to indicate that the pair of

oligonucleotide primers used to amplify the DNA

fragment reflecting ORF I by the PCR technique,

includes parts of intron 1 of the I-18 C gene,

whereas the pair of primers, used for the PCR am-

plification of the DNA fragment reflecting ORF II,

includes parts of exon 3 of the I-18 C gene.

The primer design was performed based on

the published sequence of the I-18 C gene by

Amrein et al. 1986. Thus, using the PCR technique
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Figure 2. The sequence of DNA fragment reflecting open reading frame I (ORF I) (as noted above) of the I-18 C gene

of C. tentans (as described – Amrein et al. 1986) and the design of primers for its isolation using the PCR. The sequence

of the primers is as follows

1720

ATG GTT GCT ACG TCT TTG CAT AGT AAT GGA AAT AAA ATA ATT CAC
met val ala thr ser leu his ser asn gly asn lys ile ile his

ACA GAG GCT TTA AAT GAG TGG ATA AGA AAT TTA AAA TCA AAG AAA
thr glu ala leu asn glu trp ile arg asn leu lys ser lys lys

CAA TTT AAG AAA AAG ATC TCG CGA GGC CAA GAC CTC TTT GCA ATA
gln phe lys lys lys ile ser arg gly gln asp leu phe ala ile

GCC ATT TTA CAA AAT TCA TTA TAT AAA AAT CAG AAA ATC CTT CAA
ala ile leu gln asn ser leu tyr lys asn gln lys ile leu gln

CAA AGA CAA AGA GAG AGA TCT GAG AAA TGG CTT AAA ATG AAG AAA
gln arg gln arg glu arg ser glu lys trp leu lys met lys lys

ATG CTT GAA GAA AGC ACT AAA AAT TGT GAT AAT TCT GAG TAC ATG

met leu glu glu ser thr lys asn cys asp asn ser glu tyr met

TCC TCA GAG GAT GAT AAA GAC TAC CAT CTT GAG AGT CTA GAA CGT
ser ser glu asp asp lys asp tyr his leu glu ser leu glu arg

GAA GAG AGA CAG ATG CAG ATT AAG AAA ATC TGG GAA GAA GAT TTA
glu glu arg gln met gln ile lys lys ile trp glu glu asp leu

AGT GAT ATT GAG AGC TTT ATG AAT AGT TTA GAT ACA GTT AAA ACA
ser asp ile glu ser phe met asn ser leu asp thr val lys thr

2139

TCA TTA GTT AGA TAA
ser leu val arg OCH

Nde I

The 5’ end (F) primer: GCG CAT ATG GTT GCT ACG TCT TTG CAT AG...

The sequence of DNA fragment reflecting ORF I

Bam H I

The 3’ end (R) primer: GCG GGA TCC TCT AAC TAA TGA TGT TTT AAC...

The sequence of DNA fragment reflecting ORF I



the whole sequence of the DNA fragments reflect-

ing both ORFs was amplified. However, the DNA

fragments reflecting the particular ORFs of

the I-18 C gene, to be obtained by the PCR, should

be suitable to the translational system of the T7

RNA polymerase/promoter. It means that these

DNA fragments, i.e. the inserts, should have

the Nde I and Bam HI restriction sites (at their 5’

and 3’ ends, respectively). Thus, these restriction

sites were additionally constructed in the oligo-

nucleotide primers (as indicated in Figures 2

and 3).

The construction of cloning of DNA fragments

reflecting ORFs I and II

It was necessary to use an intermediate vector, i.e.

the bluescript, because the DNA fragments re-

flecting ORFs I and II, amplified using the PCR

and isolated, were of too short length (in the num-

ber of nucleotides) between the 5’ end and the Nde

I restriction site to be cut with this restriction en-

zyme.

The bluescript plasmids, containing the cloned

inserts, were used to transform the bacterial cells

of E. coli XL-1 strain by the CaCl2 – mediated

transformation. The recombinant plasmids were

then isolated from the bacterial colonies and

the inserts were obtained by the restriction enzyme

digestion and were cloned into the pET-3a vector

(sticky ends ligation). The final host for
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Figure 4. The identification of bacterial colonies

of E. coli, containing pET-3a plasmid vectors with

adequate inserts i.e. ORFs I and II reflecting DNA

fragments of the I-18 C gene of C. tentans

The following samples were applied: a, b = pET-3a plasmid

vector preparations from different colonies, after the Nde I

and Bam H I digestion with the presence of the lower molecular

weight (m.w.) band (indicated by arrows) released from

the plasmid after digestion. The lower m.w. band is: a = the ORF

II reflecting DNA fragment, b = the ORF I reflecting DNA

fragment. The other samples are: c = low m.w. DNA markers of

the range 100–700 bp, d = the Lambda DNA (Eco RI + Hind III

digest) m.w. markers of the range of 21 221–125 bp (purchased

from Promega Corporation, Madison, Wisconsin, USA).

3989

ATG AAT AAG AAG ACA GTT GTG CCT GCG TGC CAA AAA CTT TTT CCG
met asn lys lys thr val val pro ala cys gln lys leu phe pro

TTA TCA AGA AAA CCC GAA AAG AAA ATT TTT CGT GGT AAA TTT TTT
leu ser arg lys pro glu lys lys ile phe arg gly lys phe phe

CCG TTA TTT TTT GAG ATA AGC GAT TCT TTC TTT TAT TCT AGT TTA
pro leu phe phe glu ile ser asp ser phe phe tyr ser ser leu

TCT ATT GAC TAT TAT CAA CTG AGA CAC AAA CAT GTA GTC TAC AAA
ser ile asp tyr tyr gln leu arg his lys his val val tyr lys

CAC ACA TAT ACA CGT CTG CCA AGA GTG CGG TAT CGT AGT GAC ACA
his thr tyr thr arg leu pro arg val arg tyr arg ser asp thr

TTT TTT CCC TTT AAT CTT GCC ATT TCT ATG TAT TTC ACA GTT GCA
phe phe pro phe asn leu ala ile ser met tyr phe thr val ala

4261

TAG

AMB

Figure 3. The sequence of DNA fragment reflecting open reading frame II (ORF II) (as noted above) of the I-18 C gene

of C. tentans (as described – Amrein et al. 1986) and the design of primers for its isolation using the PCR. The sequence

of the primers is as follows

Nde I

The 5’ end (F) primer: GGC CAT ATG AAT AAG AAG ACA GTT GTG...

The sequence of DNA fragment reflecting ORF II

Bam H I

The 3’ end (R) primer: GGC GGA TCC TGC AAC TGT GAA ATA CAT AG...

The sequence of DNA fragment reflecting the ORF II



the pET-3a plasmid vector were the BL21(DE3)

cells of E. coli.

The recombinant pET-3a plasmid vectors, con-

taining the inserts, i.e. ORFs I and II reflecting

DNA fragments respectively, isolated from

the particular bacterial colonies of E. coli, were

identified by digestion with restriction enzymes,

i.e. the Nde I and Bam HI, and subsequently suit-

able bacterial colonies were selected for

the translational expression of the above men-

tioned ORFs (Figure 4). Thus, the presence of in-

serts cloned into the plasmid vector was confirmed

by restriction enzymes (i.e. Nde I and Bam HI) di-

gestion and the subsequent electrophoretic analy-

sis of the plasmid samples. However, the sequence

of the cloned inserts was confirmed by conducting

DNA sequencing of the bluescript plasmids con-

taining the inserts.

The establishment of the translational

expression system

Finally the best conditions for the bacterial

translational system were specifically established

for the expression of ORFs I and II reflecting DNA

fragments of the I-18 C gene of C. tentans (Fig-

ures 5A, B and 6). It seems best to use in this re-

gard the 2xYT medium and also to add

the chemical inducer of plasmid insert translation

(i.e. the IPTG) at the bacterial culture density as

measured by the OD600 at its value of 0.7 in

the bacterial translational system of the T7 RNA

polymerase/promoter.

The obtained results and their implications

The final purpose of these experiments was to ob-

tain the intact native proteins of ORFs I and II

of the 1.8 and 4.6 kb RNA, respectively, of

the I-18 C gene of C. tentans and it was achieved

(Figures 5A, B and 6). It was known, based on

the adequate computer programme prediction, that

the DNA fragment reflecting ORF I of the I-18 C

gene, consisting of 140 codons, should code

a polypeptide of 16 616 Daltons when translated.

Also, the DNA fragment reflecting ORF II of

the I-18 C gene consisting of 91 codons, should

code a polypeptide of 10 925 Daltons when trans-

lated. The translational products of the particular

bacterial plasmid inserts (i.e. ORF I and II reflect-

ing DNA fragments of the I-18 C gene), were iden-

tified and analysed (Figures 5A, B and 6).

Using the T7 RNA polymerase/promoter sys-

tem of E. coli it was possible to obtain ORF I and II

reflecting DNA fragments of the 1.8 and 4.6 kb

RNA, respectively, of the I-18 C gene

of C. tentans, expressed as polypeptides. ORF I of

the I-18 C gene was overexpressed as

the polypeptide (Figures 5A, B), whereas ORF II

of this gene was expressed as the polypeptide

and was strongly visible on the SDS-poly-

acrylamide gel (Figure 6).
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Figure 5 A, B. The electrophoretic analysis of translational products of E. coli cells of BL21(DE3) strain, containing

the ORF I reflecting DNA fragment of the I-18 C gene of C. tentans as the insert. The figure consists of two gels

(designated as A and B).

The A gel was composed of the following samples of the total bacterial cell lysates: a = uninduced with the IPTG, b = 30 minutes after

the IPTG induction, c = 1 hour after the IPTG induction, d = 2 hours after the IPTG induction, e = 3 hours after the IPTG induction,

f = 5 hours after the IPTG induction, g = subjected to overnight incubation after the IPTG induction. Also the sample: h = represents

the low molecular weight markers of Bio-Rad (CA, USA). The B gel samples represent the A gel sample: g). These samples (i.e.: i-k)

were analysed on that gel at much lower concentrations, i.e. subsequently 10, 20 and 50% of the applied volume of the sample:

g, separated on gel A, in order to analyse its contents, but not to overload the gel. Also the low m.w. markers of Bio-Rad were used

during electrophoresis in case of this gel: sample l.



The identification of the above mentioned

polypeptides was based on the prediction of

the molecular weight (m.w.) of these poly-

peptides, described above, based on the DNA se-

quence of the subsequent I-18 C gene fragments

and the analysis of polypeptides of the recombi-

nant bacterial cell lysates separated electro-

phoretically also with adequate m.w. markers

(in separate slots) (Figures 5A, B and 6).

However, it is essential to clearly indicate that

these results are preliminary and require further

confirmation in subsequent research.

It is also important to emphasize, as mentioned

earlier, that the sequence of the DNA fragments

reflecting ORFs I and II was confirmed by the re-

striction enzyme digestion of the plasmid con-

structs (both in bluescript and pET-3a), as well as

DNA sequencing of the inserts in the bluescript

vector.

The final evidence that the selected poly-

peptides of bacterial cell lysates separated on

the SDS-polyacrylamide gels are the products

of the I-18 C gene fragments, can be obtained by

the isolation of these polypeptides directly from

the above mentioned gels and their sequencing.

The other way to prove it would be immunological

detection, but it is only possible if an adequate an-

tibody has been available.
The expressed polypeptides of ORFs I and II

of both RNAs, respectively, of the I-18 C gene
of C. tentans, obtained in this study using the ap-
plied technology, could be used to raise antibodies
against them. This could make it possible to iden-

tify the level of expression of that gene during
the C. tentans development, as well as explain
mechanisms of its expression in general and it is
an important step needed to continue other studies
regarding the expression of this gene, i.e. also to
broaden knowledge, which is very important for
plant protection and ecotoxicology studies.
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