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Appendix 

Methods 

Lesion, rectal, conjunctival, and oropharyngeal swab samples were placed in conical 

tubes without transport media (dry) and rehydrated in 1mL phosphate buffered saline at the 

Stanford Clinical Virology Laboratory. The nasopharyngeal swab was collected in 3 mL viral 

transport media. Saliva and semen were collected in sterile containers. Total nucleic acids were 

purified from 400 μL of each sample using the EZ1 Virus Mini Kit version 2.0 on the EZ1 

Advanced XL instrument (QIAGEN, https://www.qiagen.com) and eluted in 60 uL of buffer 

AVE. 

Testing for monkeypox virus DNA was performed using 2 laboratory-developed 

quantitative PCR (qPCR) assays modified from the published work of the US Centers for 

Disease Control and Prevention (1,2). The first screening qPCR targets viral DNA polymerase 

sequences conserved throughout the non-variola orthopoxviruses, including monkeypox. The 

second confirmatory qPCR targets viral TNF receptor sequences specific for clade 2/3 (West 

Africa) monkeypox viruses. All samples reported in this manuscript as positive for monkeypox 

virus DNA were detected by both qPCRs. 

These assays were performed using the Luna Universal Probe qPCR Master Mix (New 

England Biolabs, https://www.neb.com) on the Rotor-Gene Q instrument (QIAGEN). Each 

reaction was performed using 10 µL of eluate, with a final reaction volume of 25 µL. Primers 

and FAM-labeled probes were obtained from Integrated DNA Technologies and were added at 

final concentrations of 300 nM and 100 nM, respectively. As internal control (IC), primers and 

HEX-labeled probes targeting the human β-globin gene were added in multiplex at final 

concentrations of 100 nM and 50 nM, respectively (3). Cycling conditions were as follows: hold 

at 94°C for 2 minutes, followed by 45 cycles of 94°C for 15 seconds, 60°C for 30 seconds, and 
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72°C for 10 seconds. Detection was performed in the green (non-variola orthopoxvirus or clade 

2/3 monkeypox) and yellow (IC:β-globin) channels; the threshold was set at 0.05 for both 

channels. To report a sample as negative for virus DNA, the IC must be amplified at a cycle 

threshold (Ct) <35 cycles. This ensures adequate specimen collection and nucleic acid extraction, 

as well as the absence of PCR inhibitors. 

The non-variola orthopoxvirus qPCR was calibrated using quantitated double stranded 

DNA containing the assay target sequence (gBlock; Integrated DNA Technologies, 

https://www.idtdna.com). The 95% lower limit of detection (LLOD) was determined using serial 

dilutions of purified nucleic acids from a quantitated high-positive sample and calculated using 

probit regression. The non-variola orthopoxvirus qPCR has a 95% LLOD of 81 copies/mL (95% 

CI 59–332 copies/mL). Based on further precision experiments, the lower limit of quantitation 

(LLOQ) was determined to be 500 copies/mL. 
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