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Extended Abstract

Bioremediation is a process of environment detoxification using biological component, for example microorganisms
[1]. The ability of microorganisms to survive in extremely polluted environments is one of the reasons why the environment
derived samples are desired to create effective bioremediation solutions [2]. The need for implementation of bioremediation
technique to heavy metal pollution is noticeable [3]. Amongst the most alarming heavy metals there is mercury. One of the
sources of anthropogenic mercury contamination is industry, such like cement production [4]. One of the molecular
mechanisms that enables existence in mercury-contaminated environments is based on mer operon genes [5]. It
consists of merR gene encoding regulatory protein and different genes of structure [6]. One of the most important is merA
gene encoding mercuric ion reductase [5].

Our study object were bacterial isolates from microbiota of Tussilago farfara L. growing in mercury-contaminated and
mercury non-contaminated post-industrial areas.

Bacteria isolated from T. farfara L. growing in mercury-contaminated areas were cultured in standard Luria-Bertani
(LB) medium with mercury concentration 0.01% (w/v) (Hg source HgCl, — 135 mg/l) and from mercury non-contaminated
areas were cultured in standard LB. The growth kinetics measurements were performed for 48 hours in a microplate reader
with customized shaking and incubation program with and without mercury addition. Despite the variability in mer operon
composition, merA gene remains essential [5]. For this reason the mer operon presence in DNA isolated from analysed
bacteria was checked by amplification of merA gene fragment in polymerase chain reaction (PCR).

Studied bacterial isolates from microbiota of Tussilago farfara L. growing in mercury-contaminated soil are able to
grow in studied mercury concentration (0.01% (w/v)), although the lag phase is prolonged comparing to LB without Hg.
merA gene presence was confirmed in all isolates from microbiota of Tussilago farfara L. growing in mercury-contaminated
soil and mercury non-contaminated soil. However, isolates from mercury non-contaminated areas are unable to grow in
media with mercury addition, what indicates that merA gene presence is not sufficient for verification of bacterial resistance
in tested Hg concentration.

Studied bacterial isolates are good model for investigating mercury resistance mechanism, thanks to the tolerance to
high mercury concentration and environmental origin. These results give the background for further investigation of mercury
resistance mechanisms in studied bacteria and development of mercury bioremediation technique.

Acknowledgements
The work was financed by the BioS Priority Research Area project under the "Excellence Initiative - Research
University" program at the Jagiellonian University in Krakow.

References
[1] M. Megharaj, K. Venkateswarlu, and R. Naidu, ‘Bioremediation’, in Encyclopedia of Toxicology, Elsevier, 2014, pp.
485-489.

ICEPR 120-1



[2]
3]
[4]

5]

[6]

J. Wang, X. Feng, C. W. N. Anderson, Y. Xing, and L. Shang, ‘Remediation of mercury contaminated sites — A review’,
J. Hazard. Mater., vol. 221-222, pp. 1-18, Jun. 2012, doi: 10.1016/j.jhazmat.2012.04.035.

M. Kapahi and S. Sachdeva, ‘Bioremediation Options for Heavy Metal Pollution’, J. Heal. Pollut., vol. 9, no. 24, p.
191203, Dec. 2019, doi: 10.5696/2156-9614-9.24.191203.

UNEDP, ‘Technical Background Report for the Global Mercury Assessment, 2018°, Arct. Monit. Assess. Program., p.
263, 2018, Accessed: Apr. 23, 2022. [Online]. Available: http://www.unep.org/gc/gc22/Document/UNEP-GC22-
INF3.pdf.

V. B. Mathema, B. C. Thakuri, and M. Sillanpda, ‘Bacterial mer operon-mediated detoxification of mercurial
compounds: a short review’, Arch. Microbiol., vol. 193, no. 12, pp. 837-844, Dec. 2011, doi: 10.1007/s00203-011-
0751-4.

C.-C. Lin, N. Yee, and T. Barkay, ‘Microbial Transformations in the Mercury Cycle’, in Environmental Chemistry and
Toxicology of Mercury, Hoboken, NJ, USA: John Wiley & Sons, Inc., 2011, pp. 155-191.

ICEPR 120-2



