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ABSTRACT

Metallothionein gene expression of diesel exhaust particles (DEP) was investigated in human lung epithelial
cell line. DEP was collected from diesel motor bus and soluble fraction in water was obtained. Cells, grown to
near confluence, were exposed to 5~ 50 ppm DEP for 6 hours. Regarding the metallothionein gene
expressions, MT-1 and MT-2 were induced in the DEP-treated cell by using RT-PCR and real-time PCR.
However, MT-3 which is known to be brain specific, and another isoform MT-4 were not expressed in
cadmium-treated groups as well as control group. Heavy metal of DEP was also analyzed and Zn was found as
the major component of heavy metals in DEP used in this study.
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Table 1. Sequences of primers used in the amplification of metallothionein cDNA

Gene
(GenBank accession No)

Primer sequence

Product size (bp)

Metallothionein-1 TCCTCCTTGCCTCGAAATGG 340
(X76717) TGAATTTATTGCCATTCACA
Metallothionein-2 ATGGACCCCAACTGCTCGT 186
(X97260) TCAGGCGCAGCAGCTGCACTT
Metallothionein-3 TGTGGAGCACTGGAGATAGT 107
(NM_005954) TTATTGTCATTCCTCCAAGG
Metallothionein-4 CACAACCTGCAACTGTAAAA 108
(NM_032935) CACTTGTCTGAGCCTCCTT
B-actin GGCGGACTATGACTTAGTTG 239
(BC002409) AAACAACAATGTGCAATCAA
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MT-1 MT-2 MT-3 MT-4 B-actin
Fig. 1. mRNA expressions of metallothionein isomers MT-
1, MT-2, MT-3, MT-4 by RT-PCR. Cadmium
0.1ppm was treated for 6hrs to induce the metallo-
thionein gene.-represents for control and +repre-
sent for cadmium treated group. MT-1 (lane 1, 2)
and MT-2 (lane 3, 4) were expressed but no band
was shown in MT-3 (lane 5, 6) and MT-4 (lane 7,
8). B-actin mRNA is shown in lane 7, 8, without and
with cadmium treatment, respectively.

Fig. 2. Expression of MT-1 by diesel exhaust particles
(DEP) measured by RT-PCR. lane 1: control, Lane
2: cadmium (0.1 ppm) treated grooup, lane 3: DEP 5
ppm, lane 4: DEP 10 ppm, lane 5: 50 ppm. lane 6:
size marker. Human B-actin mRNA were also
shown in lower bands.

Table 2. Ct values of MT-1 and MT-2 in cadmium and
diesel treated group

Control Cadmium DEP

(0.1 ppm) (10ppm)
MT-1 22.95 18.52 19.56
MT-2 24.69 20.19 21.57

* Real-time PCR amplification was done from 3 RNA samples of
each group and mean value of Ct is represented.
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Table 3. Analysis of heavy metals in diesel exhaust parti-
cles

Heavy metals Zn Pb Cd Cr As Hg

1513 <3 <06 <18 226 1379
ppm ppm ppm ppm ppb ppb

Concentration

CON Cd DEP DEP DEP

0.1 5 10 50 ppm

Fig. 3. Expression of MT-2 by diesel exhaust particle (DEP)
measured by RT-PCR. lane 1: control, Lane 2: cad-
mium (0.1 ppm) treated group, lane 3: DEP 5 ppm,
lane 4: DEP 10 ppm, lane 5: 50 ppm. lane 6: size
marker. Human B-actin mRNA is also shown in
lower panel.
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