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INTRODUCTION

Biofilm formation can cause bacterial resistance and water spoilage.
Aboard the International Space Station (ISS), Cupriavidus
metallidurans strains, such as NA4, have been discovered despite

RESULTS

The influence of copper and silver ions on biofilms

the presence of decontaminants such as silver. Another strain well Figure 1 shows the CV/OD values of C. metallidurans NA4 (biofilm formation normalized
known for its metal resistance is C. metallidurans CH34. Both to planktonic cell density) in 284 medium in the presence of copper.
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Figure 3: Ratio of CV value to OD value for C. metallidurans NA4 grown in 284 medium appended with
A) AgNO; and B) CuSO,
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Table 1: A summary of the optimal and inhibiting concentrations of copper and silver ions
CEZ :-2mM 5 mM / 5 M

on C. metallidurans CH34 and NA4 biofilm growth in 284 medium
Several experimental setups have been used to determine copper LLEE 0.1-0.2mM 2-5mM 0.1 -0.2 yM 5 uM

Table 1 gives an overview of all observed effects of copper and silver on both C.
I e s I e -
and silver influence on Cupriavidus metallidurans CH34 and NA4

Figure 1: Biofilm formation and development metallidurans CH34 and NA4. Both stimulating and inhibiting concentrations are shown.
C. metallidurans strain Stimulation Inhibition Stimulation Inhibition
biofilm development and formation in 96-well plates.

Scanning electron microscopy (SEM)

Table 2: C. metallidurans CH34 and NA4 biofilm characteristics observed by SEM imaging

+ + C. metallidurans CH34 C. metallidurans NA4
EPS formation ++ +
C. metallidurans  |B/284 Cu?*/Ag* 7 days at 30°C cell clusterin
CH34/NA4 Hstering + ++
Biofilm formation + ++

Figure 2: 96 well plate assay for the development of C. metallidurans biofilms

( + = observed, ++ = observed to a greater extent)
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Figure 4: SEM image of C. metallidurans CH34 Figure 5: SEM image of C. metallidurans NA4
biofilm grown in 284 biofilm grown in 284

CONCLUSIONS

« Silver has an inhibiting effect on C. metallidurans CH34 and NA4 planktonic and
biofilm growth at 5 uM.

« Copper has an inhibiting effect on C. metallidurans CH34 and NA4 bacterial and
biofilm growth at 5 mM, but has a stimulating effect on C. metallidurans CH34 at
1 mM and 2 mM, and on C. metallidurans NA4 at 0.1 mM and 0.2 mM.

SCANNING SEM was performed RNA extraction

to study structural RNA was carried out « C. metallidurans NA4 forms more biofilm mass in comparison to CH34 and has a less
eGSO biofilm changes. EXTRACTION IBLELRUE developed EPS structure and a more layered and dense cell cluster composition.
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