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Appendix 

Case Presentation 

The mother provided confused and incomplete information regarding her history, she did 

not know her last menstrual period date. She was hospitalized with a diagnosis of a 32-week 

pregnancy (based on a third-trimester ultrasound), confirmed threatened preterm labor by 

cervicometry, and low maternal weight with a body mass index of 18. Upon physical 

examination, she presented with bilateral hypertrophy of the parotid glands that were painful to 

the touch, which was considered a viral parotitis. The patient requested a voluntary discharge, 

and the dermatology evaluation for the skin lesions was pending. Subsequently, a telephone and 

home search was conducted to ensure the application of the two remaining doses of penicillin, 

but the patient was not found. She was re-admitted 36 days later and the skin lesions were again 

identified. Her VDRL titer remained at 1:2. Other STORCH studies (HIV, hepatitis B, 

toxoplasma) were negative. Due to suspected chorioamnionitis, she was prescribed antimicrobial 

treatment. She again requested a voluntary discharge without completing the initiated treatment 

or the requested dermatology evaluation. 

A female neonate was born via vaginal delivery at 36 weeks of gestational age 

(determined by Ballard score), with neonatal adaptation APGAR 8/10- 9/10- 10/10, low 

birthweight of 2,420 g. During labor, hyperthermic amniotic fluid was noted. The neonate was 

hospitalized with low-flow oxygen via nasal cannula and presumptive diagnosis of infection due 

to maternal chorioamnionitis. The neonate’s nonreactive VDRL was interpreted as a potential 

false-negative related to prozone phenomenon (1). 
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Molecular Studies 

DNA extractions from the clinical samples were carried out using the DNeasy Blood & 

Tissue Kit (Qiagen, Hilden, Germany) following the manufacturer's recommendations. A 

double-stranded oligo of a 369 bp fragment of the tp0574 gene (GenBank: QCQ80232.1) named 

gBlock:Tpp47 was synthesized by Integrated DNA Technologies (Coralville, Iowa, USA) to use 

as positive control DNA in the dPCR assay. Nucleic acid amplification tests (NAATs) 

amplifying the Tpp47 gene are highly specific (98%–100%) and have been performed on 

different types of clinical samples (1–3). 

dPCR based on nanoplates was carried out using the QIAcuity ONE PCR system 

(Qiagen, Hilden, Germany). Each reaction was brought to a final volume of 40 µl containing 1X 

QIAcuity Probe Mastermix (Qiagen, Hilden, Germany), 0.3 µM of each primer, and 0.4 µM of 

probe (4). The following temperature cycles were used: initial denaturation at 95°C for 2 

minutes, 40 amplification cycles with 15 seconds of denaturation at 95°C, followed by 30 

seconds of annealing at 56°C. After amplification, the fluorescence of the nanowells was 

detected (default imaging conditions). According to the results obtained from the standarization 

of the platform, 12 µl of DNA was used for the maternal blood analyses and 22 µl of DNA for 

the remaining samples. DNA from clinical samples negative for syphilis and reagent controls 

were used as negative controls. 

Based on a comparative genomics analysis of the T. pallidum genomes publicly available, 

a 723 bp region of interest was selected for Oxford Nanopore Technologies (ONT) sequencing 

assay (https://nanoporetech.com). A double-stranded oligo of this fragment (gBlock:Tpsp) was 

synthesized by Integrated DNA Technologies (Coralville, Iowa, USA) to use as positive control 

DNA. Primer-barcode pairs were designed according to the barcode sequences reported by 

Lieberman et al., 2022 (5). Barcode sequences were added to the 5′ ends of our sense and 

antisense primers, which were subsequently synthesized by Macrogen Inc. (Seoul, Republic of 

Korea). The amplification of this region was standardized by conventional PCR. A reaction with 

a final volume of 20 µL was carried out, which contained the DreamTaq DNA Polymerase 

enzyme (Thermo Scientific) at a final concentration of 1.25 U, 0.4 µM of each of the barcode-

primers, 0.2 µM of the dNTP mix. The amplifications were carried out using the T100 Thermal 

Cycler (Bio-Rad), using the following protocol: an initial denaturation of 3 minutes at 95°C, 
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followed by 30 cycles of 30 seconds at 95°C of denaturation, 30 seconds at 62°C of annealing 

and 72°C at 40 seconds of elongation; lastly, a final elongation of 5 minutes at 72°C. 

The sequencing library was made using the protocol proposed by the native barcoding kit 

24 v14 (SQK-NBD114.24) from ONT. For these, 1 µl of the PCR product was taken from each 

of the combinations and all amplicons from different samples were mixed to form an 

amplification pool. A positive control pool (gBlock) and a sample pool were obtained, and they 

were labeled with different ONT barcodes to bioinformatically differentiate the sample and 

control readings. DNA from clinical samples negative for syphilis, DNA from other bacterial 

pathogens (E. coli and P. aeruginosa) as well as reagent controls were used as negative controls. 

Approximately 800 ng of library were assembled in the R.10.4.1 cell and sequenced using the 

MinION Mk1B device. 

The bioinformatic analysis was divided into three basic parts, basecalling, trimming, and 

alignment. The base-calling was done with V.1.1 of Dorado tool 

(https://github.com/nanoporetech/dorado), using “sup” model, “no-trim” parameter and a 

minimum quality of 20. With the fastq generated, trimming was done with Cutadapt tool (6), 

using two fasta files with the custom barcodes used, first assigning with the forward barcodes, 

using an overlaping of 10, and an error rate of 0.25. A second trimming was done with an 

overlaping of 10 and an error rate of 0.15, using the reverse barcodes (6). With all the sample 

assignments finished, alignment was done with minimap2 (7) using “Treponema pallidum subsp. 

pallidum SS14” as reference (NCBI:txid455434). Read counts aligned per sample were used for 

comparison between them and with dPCR results. 

The 16S rRNA gene V3-V4 region was sequenced from the maternal skin swab DNA 

using NovaSeq (Illumina). Reads were analyzed in QIIME2-DADA2 (8,9), and taxonomic 

identification was performed using SILVA 138.1 database (10,11). One Amplicon Sequence 

Variant (ASV) related to the genus Treponema was identified (0.19%). Species-level 

identification of the ASV was not possible because only one out of nine variable regions of the 

16S rRNA gene was sequenced. 
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