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Hodgkin Lymphoma after Disseminated
Mycobacterium genavense Infection,
Germany

Appendix

Experimental procedure and description of the applied methodology

Experimental procedure

The DNA sample was analyzed using Next Generation DNA Sequencing technology.
First, it was subjected to a standard quality control procedure and subsequently enriched and
processed into a DNA library using the custom CeGaT BID2 capture design, focused on the
analysis of 810 genes associated with Immune and Blood Disorders. Second, the resulting

targeted gene panel (TGP) library was checked and sequenced in a NovaSeq 6000 instrument.

Bioinformatics analysis

Raw data (FASTQ files) were processed using a custom bioinformatic pipeline that
includes quality control, read trimming, alignment, variant calling with the FreeBayes, SamTools
and GATK algorithms, and variant annotation using the VEP software from Ensembl. Resulting
datasets were imported into our in-house SQL database, which were used to analyze and filter
out common variants present in the general population or variants with a low predicted impact on

protein function. Before filtering, a total of 5114 variants against the reference human genome

(Dec. 2013, GRCh38/hg38) were identified in the sample.

Results interpretation

Variant priorization and classification was done using in-house—developed algorithms.
For this study, we mainly considered rare variants (allele frequency below 1% in control
populations). We did not identify one genetic variant that could alone explain the phenotype for

the patient; however, we detected several rare variants that were of interest:

1) A heterozygous missense variant in WAS (c.995T>C, p.Val332Ala), which in the

literature has been associated with X-linked thrombocytopenia in 2 cases, 1 being a
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female carrier with a fully inactivated normal chromosome (7,2). Typically, patients
with X-linked thrombocytopenia do not have significant immunodeficiency, but they

do have an increased risk of malignancy (3).

2) A heterozygous missense variant in /L17RA (c.2245G>A, p.Glu749Lys); biallelic
mutations in this gene can cause Immunodeficiency 51, an autosomal recessive

disease characterized by chronic mucocutaneous candidiasis.
3) A novel variant of uncertain significance in MEFV (c.835G>A, p.Ala279Thr).

4) A probably benign variant in TACI (c.659T>C, p.Val220Ala).

Description of the applied methodology

Initial mycobacteria real-time PCR: DNA extraction from lymph-node-tissue was

performed by an automated extraction system using a tissue protocol (eMAG, bioM¢rieux,
https://www.biomerieux.com). The resulting DNA-extract was submitted to real-time PCR using
the commercially available Anyplex MTB/NTMe Real-time Assay (Seegene,
https://www.seegene.com), which allows detection of either Mycobacterium tuberculosis or
broad-range nontuberculous mycobacteria. This assay, however, yielded only negative results,
which might be due to an insufficient DNA-extraction protocol or lack of coverage for

Mycobacterium genavense by the applied nontuberculous mycobacteria primers in the assay.

Broad-range 16S-rDNA PCR and amplicon sequencing: DNA extraction from lymph-

node-tissue samples was performed using the PureLink Pro 96 Genomic DNA Purification Kit
(Invitrogen, Fisher Scientific, https://www.fishersci.com/). 16S-rDNA PCR from extract was
performed as previously described (4,5) using primers 933F (5 GCA CAA GCG GTG GAG
CAT GTG G 3°) and 1407R (5° GAT GGG CGG TCT GTA CAA G 3°). The amplification
products were analyzed for an expected 474bp amplicon by gel electrophoresis with a horizontal
1.5% agarose gel for 1 hour at 150 V at room temperature in TBE running buffer and then
purified using the MSB® Spin PCRapace Kit (Invitek, https://invitek-molecular.com). Purfied
DNA underwent Sanger-sequencing at an external certified and quality-controlled service-

provider (Eurofins, https://eurofins.com).

PCR/sequencing positive control: Escherichia coli ATCC 25922. Reads were

preliminarily analyzed at http://www.sepsitest-blast.de/de/index.html, both forward and reverse
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reads yielding M. genavense (identity 99.8%; alignment length 417 (100.0%); E-value = 0.0;
Accession = X60070 and identity 99.8%; alignment length 420 (98.6%); E-value = 0.0;
Accession = X60070).

To verify, reads were then analyzed with CLC Genomics Workbench (v 12.0), QTAGEN
Aarhus A/S, assembled with tracy assemble (v 0.6.1) on Galaxy Europe Server (6,7). The
consensus was analyzed with BLASTN at NCBI nucleotide database (8,9), yielding multiple
alignments, the best hit being M. genavense strain 2289, E value 0.0, identity 99.79% (476/477),
gaps 0/477, score 876 bits, sequence ID NR 029223.1. Lower percentage hits were associated

with other mycobacterial species.

To further confirm results, original samples were sent to Limbach laboratory (Germany)
for independent PCR and sequence analysis. A lymph node biopsy was obtained for
mycobacterial culture, and PCR analysis was performed for mycobacterial DNA. The minced
tissue was decontaminated using the NALC-NaOH procedure (/0) for mycobacterial culture.
The resulting sediment was divided—one part was used for smear microscopy and was
inoculated into MGIT liquid media and placed onto solid Lowenstein and Stonebrink slants, and
the second part was used for molecular analyses by preparing DNA using the Fluorolyse
technology (Bruker HAIN, https://bruker.com). A specific nested amplification protocol
targeting the mycobacterial 16S rRNA gene was performed using primers ‘285’ and ‘264’ for 35
cycles and nested primers ‘B9’ and ‘247’ for an additional 12 cycles (/7). The obtained amplicon
was sequenced by sanger sequencing using primer ‘B9’, resulting in a sequence of 510 bp, which
was compared using the Basic Local Alignment Search Tool (https://blast.ncbi.nlm.nih.gov/). M.
genavense was identified as the causative agent with 100% sequence homology with accession

number AF547928 representing the type strain. PCR-negative controls proved negative.

In both laboratories, the smear microscopy of the tissue showed acid-fast bacteria, and

liquid and solid cultures remained negative despite prolonged incubation.

The results were confirmed by analyzing a second lymph node biopsy obtained 3.5
months afterward and were also confirmed by the German National Reference Center for

Mycobacteria (Borstel, Germany).
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