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Figure S1- Part of Bacterial identification 16S rRNA gene sequencing report for samples S1, S2, CS1, CS3 and TLS 2 collected at different cyanide- contaminated sites of a gold mine.
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[bookmark: _Hlk206015966]Fig. S2. X- ray diffraction spectra of the synthesised gold nano particles at 2θ degrees (horizontal axis), intensity measured in counts (vertical axis) with major constituents being halite (57.8%), sylvine (33.7%) and gold (8.5%)
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Fig. S3. XPS technique description and experimental setup.
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Name of sample 6.M.M TLS 2 03/02/2025
Request ID UBGIBE4GO13

Predicted Organism Stenotrophomonas maltophilia
GenBank Accession CP040430.1

E-Value 0

HSP Length 14a5bp

% Identity 100%
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BACKGROUND:

The sequencing of the 165 rRNA gene (encodes for the small subunit of the ribosome) found in prokaryotes such as bacteria and
archaea. The 165 gene is a useful target for taxonomic and phylogenetic studies for the following reasons:
‘The 165 gene is present in every cell, therefore researchers know they wil always amplify their target
‘The 165 gene contains both highly conserved regions, as well as hypervariable regions. Ingaba biotec utilizes primers that
were designed in the conserved regions (Weisburg et af, 1991; Turner et ol., 1999) to accurately and reliably sequence
across the hypervariable region, which enables resolution between closely related genera or species.

‘The overallsize of the 165 gene is relatively short (~1500bp). This target is easily amplifiable, and two sequencing reads
should span the whole fragment (without the need of internal primers).

MATERIAL AND METHODS:

Genomic DNA was extracted from the cultures received using the Quick-DNA™ Fungal/Bacterial Miniprep Kit (2ymo Research,
Catalogue No. D600S). The 165 target region was amplified s presented in Table 1.

Sequence (5't03)
16527 165 rDNA sequen AGAGTTTGATCMIGGCTCAG
16514508 165 (DNA sequence CGGTTACCTTGTTACGACTT
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PCR Parameters

NEB OneTaq 2X MasterMix with Standard Buffer (Catalogue No. M04825)
Genomic DNA (10-30ng/)

Forward primer (104M)

Reverse primer (10uM)

Nuclease free water (Catalogue No. E476)

General PCR Protocol:
94°Cor 5 min
84°Cfor 30 sec
S0'Cfor30sec [ 35 Cycles
68°C for 1 min
68°Cfor 10 min
Hold at 4°C

Agarose Gel Analysis:

The integrity of the PCR amplicons was visualized on a 1% agarose gel (CSL-AGS00, Cleaver Scientific Ltd) stained with EZ-vision®
Bluelight DNA Dye. The NEB Fast Ladder was used on all gels (N3238) as size standard.

PCR Amplicon Purification:

Fragments are enzymatically purified using the ExoSAP procedure (NEB M0293L; NEB M0371)

Sanger Sequencing:

The amplicons are purified for sequencing (2ymo Research, ZR-96 DNA Sequencing Clean-up Kit™, Catalogue No. D40S0), and
sequenced in the forward and reverse diection (Nimagen, BrllantDye"™ Terminatr Cycle Sequencing Kit V3.1, BRD3-100/1000)
using the ABI 3730x/ Genetic Analyzer (Applied Biosystems, Thermo Fisher Scientifc).

ata Analyss:

FINChTV (nttps://finchtv.software.informer.com/1.4/) s used to view the raw chromatogram files (.abi). CLC Bio Main Workbench
was used to assemble the forward and reverse sequencing reads to form a consensus sequence for each sample. BLASTN analysis
(with default parameters) (Altschul et ol, 1997) was performed on the NCBI website (nttps://blast.ncbi.nlm.nin.gov/Blast.cgi) to
determine if a sequence in the database matches the query sequence above a certain threshold (99% query coverage; 99% identity).
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1 TECHNIQUE
X-ray photoelectron spectroscopy (XPS) consists of iadiating a surface with X-rays to extract
photoelectrons. Knowing the energy of the X-ray photons and measuring the kinetic energy of the
extracted electrons, one can determine the binding energy of the extracted electrons. This quantity is
unique and can be used to identify the elements from which the electrons were extracted. The
technique can detect all elements except hydrogen and helium, as well as compounds, because the
binding energy of an element differs from compound to compound. Itis primarily a surface technique,
as the escape depth of the photoelectrons ranges from 2 to 10 nm. The detection limit of XPS is
‘approximately 0,1 at%. Information from subsequent layers beneath the outer surface can be obtained
by sputtering the surface with energetic argon ions, while monitoring the binding energy regions of
specific elements.

2 EXPERIMENTAL SETUP

Parameter Value
instrument Brand Thermo
Model ESCAlab 250Xi
X-rays Monochromatic Al ka (1486.7 eV)
Xray Power 300 W
X-ray Spot Size 900 ym
Pass Energy (Survey) | 100 eV
Pass Energy (Hi-res) | 20 eV
Pressure <10° mBar
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Bacterial Identification (16S)

Reviewed and approved by Quality Coordinator: Dr E

Test methods performed at Ingaba Biotechnical Industries (Pty) Ltd
525 Justice Mahomed Str, Muckleneuk, Pretoria
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Website: www.ingababiotec.co.za

BLAST RESULTS: Similarity between the sequence queried and the biological sequences within the NCBI database

Name of sample S1 MMpeta 14/11/2024
Request ID KYOSXG5V013
Predicted Organism Bacillus cereus complex
GenBank Accession NR_115714.1

E-Value 0

HSP Length 1236bp

% Identity 99.75%

Name of sample’ S2 MMpeta 14/11/24.
Request ID KYOSXG5V013
Predicted Organism Bacillus cereus complex
GenBank Accession NR_115714.1

E-Value 0

HSP Length 1448bp

% Identity 99.93%
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Bacterial Identification (16S)

Reviewed and approved by Quality Coordinator: Dr E

Test methods performed at Ingaba Biotechnical Industries (Pty) Ltd
525 Justice Mahomed Str, Muckleneuk, Pretoria
Tel: (012) 343 5829
Website: www.ingababiotec.co.za

BLAST RESULTS: Similarity between the sequence queried and the biological sequences within the NCBI database

Name of sample 1. M.M CS 1 03/02/2025
Request ID UBGIBE4GO13
Predicted Organism Klebsiella pneumoniae
GenBank Accession CP077820.1

EValue 0

HSP Length 1438bp

% Identity 99.44%

Name of sample 2. M.M CS 3 03/02/2025
Request ID UBGIMDAGO16
Predicted Organism Acinetobacter berezinie
GenBank Accession NR_117625.1

EValue 0

HSP Length 1437bp

% Identity 99.72%
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