Metallothionein gene expression in Drosophila subobscura indicates
their different function in response to heavy metal exposures
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RESULTS

INTRODUCTION AND AIMS OF THE STUDY

Short term Long term
Heavy metals are one of the most persistent pollutants
that are Introduced Iinto the environment through o
industrialization, exploitation and utilization of heavy osue [ souce | 55 | o | ws | ¢ | . *
metal deposits. Due to their toxicity, heavy metals have MInA o oo o e e T
severely negative effects on organisms, mainly through B R L - ”i’“' .
oxidative stress.
Metallothioneins (Mtn) are recognized as the first line of N o
defense against heavy metal toxicity in the cell. Due to o | Sae | 55 | @ | ws | £ | s - o
their ability to bind metal ions, these proteins play the MinB |- e o | 0 | e | se | ot Ll { fj::; Tl
main role in heavy metal detoxification and are present o [+ [ [ [ [ I |"I ﬂ -
in all living species. Metallothioneins have a wide range — —we—— S RsissebiET O AT »u
of functions in the cell, including homeostasis of
essential heavy metals, detoxification of non-essential - L
heavy metals and scavenging of free radical species. s | Sown | 55 | @ | ws | F | s - %
There are six currently described metallothionein genes MtNC ... oo o [ Dol 1 : --
in Drosophila. MtnA, MtnB, MitnC, MitnD, MinE and e [ | o[ s | szmon | oo
MinF. il Rt
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The aim of the study was to investigate the influence of

heavy metals on the expression of six metallothionein B

genes and to answer the following questions: MtnD B e M e e e N I - L

1. To which extent does the concentration of metals —_— " [ [ | # - I
influence the Mtn gene expression? v | T e T T SN TTIPIT

2. How does the duration of exposure affect the

expression?
3. Is there any relation of certain metallothioneins to
specific heavy metals or a combination of them? Mt rposurs | Soure | ss | o | ows | F |
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The experiment consisted of short term (24 hours) and

long term (10 days) exposure of Drosophila subobscura
3" |nstar larvae to higher and lower concentrations of
four heavy metals (zinc, copper, cadmium and lead) MtnE B Rl e S
and their combination (cadmium and lead). Larvae —_— | e [eww| 2 o
grown on standard Drosophila medium were included R B e e -
as a control group. RESTSTERETY EEEEELE RS
Treatment Lower concentration (1) | Higher concentration (2) oo, R e
Zinc (Zn) 2.5mM 5mM
Ca:;:r(npsd) gim Z;m . The present study cpnfirmed that the presence of heavy metals in the cell
o induces the expression of all kpown Min genes, except MinF. |
0.05mM and 0.25mM 0.1mM and 2.5mM  Generally, there was no difference between the lower and higher
(CarPD) concentration of each metal, except for MinA and MinE in copper
Control group / / treatments.
RNA isolation was performed with TRIzol®, after which it  The longer time of the exposure predominantly influenced a significant
was converted to cDNA. Expression of Min genes in all increase in the expression of almost all Mn genes.
treatment groups compared to the control group was » EXxpression levels of metallothionein genes in analyzed treatments indicate
quantified with RT-gPCR using SYBR® Green MinA specificity to copper, and MinB and MinD specificity to cadmium and
(QuantStudio™ 3 System). lead, both separately and conjointly. Other metallothioneins, MinC and

MinE, did not show specificity to a certain metal, but their expression was
elevated in multiple experimental treatments.
 The newly discovered MinF showed no specificity for any of the heavy

Mina Rakic is a holder of Ministry of Education, Science and metals included in this research. Thus, his function has yet to be
Technological Development of Republic of Serbia PhD determined.

student scholarship.

Acknowledgements




