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Figure 1 Dendrogram showing the resistance of  the genus Gordonia strains under study to HMs.
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Among the actinobacteria of the genus 
Gordonia, G. terrae strains had the highest 
resistance to PTMs. Compared with G. 
rubripertincta, their resistance to cadmium, 
chromium, and zinc was 8, 4, and 8 times 
higher, respectively (tab. 3).

Of 59 G. rubripertincta strains, G. 
rubripertincta IEGM 99, 730, and 733 showed 
high resistance to PTMs. Their MIC values 
were on average ≥ 10 mM (tab. 4).

Low resistance to PTMs was detected 
in strains belonging to G. amicalis and 

Table 3 Resistance of G. terrae to HMs.

Strains PTM MIC, mM

IEGM 735 Cd2+ 20

IEGM 735 CrO4
2- 40

IEGM 143T, 149, 154, 159, 735, 751, 1123 Cu2+ 2.5

IEGM 735 MoO4
2- 5

IEGM 735 Ni2+ 40

IEGM 161, 735 Pb2+ 10

IEGM 735 Zn2+ 40

Table 4 Resistance of G. rubripertincta to HMs.

Strains PTM MIC, mM

IEGM 126, 730, 733 Cd2+ 2.5

IEGM 732 CrO4
2- 10

IEGM 95T, 105, 730,733, 734, 747, 749 Cu2+ 5

IEGM 99 MoO4
2- 10

IEGM 721,733 Ni2+ 10

IEGM 126 Pb2+ 40

IEGM 99, 124, 730 Zn2+ 5

Table 5 Resistance of G. amicalis to HMs.

Strains PTM MIC, mM

IEGM 1266, 1274, 1275, 1277, 1279 Cd2+ 1.25

IEGM 1273 CrO4
2- 10

IEGM 1266, 1273, 1274, 1279 Cu2+ 5

IEGM 726, 768, 1273, 1274, 1275, 1277, 1279 MoO4
2- 2.5

IEGM 768, 1266, 1273, 1274, 1277, 1279 Ni2+ 5

IEGM 768, 1266, 1274, 1275, 1277, 1279 Pb2+ 20

IEGM 1266, 1274 Zn2+ 10

Table 6 Resistance of G. alkanivorans to HMs.

Strains PTM MIC, mM

IEGM 748 Cd2+ 0.63

IEGM 748 CrO4
2- 5

IEGM 748, 1269 Cu2+ 2.5

IEGM 748 MoO4
2- 2.5

IEGM 748 Ni2+ 2.5

IEGM 748, 1269 Pb2+ 10

IEGM 748 Zn2+ 1.25

G. alkanivorans. Their resistance was 
significantly lower (from 2 to 32 times), 
compared with G. terrae strains. The most re-
sistant strains of these species are presented 
in Tables 5–6.

Conclusions
In this study, the resistance of Gordonia spp. 
to PTMs was investigated. According to the 
degrees of toxic effects on the strains studied, 
PTM ions can be arranged in the following 
order: Cd2+ > MoO4

2- > Zn2+ > Cu2+ > Ni2+ > 
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CrO4
2- > Pb2+, where cadmium is the most 

toxic, and lead is the least toxic. The collection 
strains of G. alkanivorans IEGM 748; G. 
amicalis IEGM 1266, 1274; G. rubripertincta 
IEGM 99, 126, 733; and G. terrae IEGM 149, 
735 with high resistance levels to PTMs were 
selected. These strains are promising for 
the development of efficient processes for 
biotechnological treatment of wastewater and 
soil contaminated with PTMs.
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