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Supplementary Materials

Materials and Methods

qPCR
The viral DNA was extracted using a DNA extraction kit (Magnetic Viral Genomics DNA/RNA Extraction Kit, TYHF Biological Science & Techonology, China). The viral DNA was further subjected to qPCR using Monkeypox Virus Real Time PCR Kit (Liferiver, China) on the ABI 7500 Real-Time PCR System, according to the manufacturers' instructions.

Isolation of MPXV

The virus isolation and other experiments with live MPXV was conducted in a Biosafety Level 3 (BSL-3) facility following standard biosafety practices. The skin blister fluid sample was resuspended with 2 ml DMEM-2 medium (DMEM containing 2% fetal bovine serum, 2 mM L-glutamine, 100 U/mL penicillin, 100 μg/mL streptomycin), filtered (0.45 μm) and inoculated onto Vero E6 cell monolayer in a 6-well plate. After incubation for 1 h at 37 °C in 5% CO2, the specimen was replaced with 2.5 ml fresh DMEM-2 medium. Cytopathic effect (CPE) appearance was observed daily. When prominent CPE was observed, the infected Vero E6 cells was frozen and thawed three times. After centrifugation at 800×g for 5 min, the MPXV containing supernatants was aliquoted and stored at -80 °C for further use.

Focus Forming Assay

To quantify the infectious virus titer, the Vero E6 cells were seeded in 96 well plate and incubated overnight. Ten-fold serial dilutions of the MPXV were prepared in DMEM-2 medium. The Vero E6 cells were inoculated with serial diluted virus (100 μL/well). After 1 h adsorption, the virus was removed and cells were washed once with PBS. Then 100 μL/well DMEM-2 media was added. After 18 h incubation, the medium was aspirated from each well and the cells were fixed with 4% paraformaldehyde solution at RT for 30 min, permeabilized with Perm/Wash buffer (BD Biosciences) containing 0.1% Triton X-100, incubated with the HRP-conjugated anti-VACV polyclonal antibodies (Invitrogen) at 4 °C overnight. The reactions were developed with KPL TrueBlue Peroxidase substrates (Seracare Life Sciences). The number of virus foci were counted using an EliSpot reader (Cellular Technology Ltd), and the focus forming units (FFUs) per mL were calculated through formula: average spots×virus dilution times×10 (FFU/ml).

Immunofluorescence assay

Vero E6 cells were grown overnight in 96-well plate, infected with the first passage of MPXV isolate at a multiplicity of infection (MOI) of 0.01 for 1 h, washed and cultured in the dulbecco's modified eagle medium (DMEM) containing 2% FBS for 18 h. The cells were then fixed with 4% paraformaldehyde for 30 min, permeabilized with Perm/Wash (BD Biosciences) containing 0.15% Triton X-100 for 10 min. After washing, cells were stained with 2 μg/ml Rabbit anti-Vaccinia Virus antibody (Invitrogen), or Rabbit control IgG (SinoBiological) at room temperature (RT) for 2 h, followed by staining with Alexa Fluor 488-conjugated secondary antibody (1:800, Invitrogen) for 1 h at RT. After washing, cells were incubated with Hoechst 33342 (ImmunoChemistry) for 20 mins at RT. Microscopic images were obtained under the Leica DMi8 inverted fluorescence microscope.

Growth kinetics

The day before infection, Vero E6 cells were seeded in 24-well plates in growth medium. On the day of infection, the cells were infected with virus DMEM-2 diluted MPXV isolate (MOI 0.01) in triple. The plates were rocked every 15 min at 37°C for 60 min, following which the inoculum was removed, the cells were replenished with 500μl DMEM-2 maintenance media for each well and incubated at 37°C up to 120 hours. The microscopic observation of the cells was carried out at 1-, 24-, 48-, 72-, 96-, and 120- hours post-infection with capturing of images. Supernatants and cell lysates were collected at all above defined time points. Virus in cell lysates were obtained by repeated freeze-thaw and centrifugation as described above. Virus in each supernatant and cell lysate were then titrated using focus forming assay as described above. 

Focus reduction neutralization test (FRNT)

To test the neutralization activity of a commercially available polyclonal antibody against MPXV, Vero E6 cells were seeded at 1.5×104 cells/well into 96-well plates and used the following day. Plasma of MPXV infected individuals or a healthy donor were 3-fold serially diluted with DMEM-2 medium containing 2% sterile guinea pig complement (Beijing Bersee Science and Technology Co.,Ltd). The serial dilutions of antibodies were mixed with equal volume of diluted MPXV and then incubated at 37 °C for 1 h. The antibody-virus mixture was then added to 96-well plate seeded with Vero E6 cells and allowed to adsorb at 37 °C for 1 h. Cells were rinsed with PBS, overlaid with DMEM-2 medium, and the plates were incubated at 37 °C for about 18h. Then cells were fixed, permeabilized, stained and the FFU was counted as aforementioned in the focus forming assay. The reactions were developed with KPL TrueBlue Peroxidase substrates (Seracare Life Sciences). The numbers of VACV foci were calculated using an EliSpot reader (Cellular Technology Ltd). The half maximal inhibitory dilution (ID50) was calculated using GraphPad Prism 8 (GraphPad Software Inc.).

Supplementary Fig. S1 Detection of Mpox virus by qPCR assay.
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Supplementary Fig. S2 Growth kinetics of the SZTH42 isolate in Vero E6 cells. 
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Supplementary Table S1. Characterization of the five MPXV infected patients in this study.
	Gender
	Age
	Date of admission
	Date of blood collection
	History of STD
	CD4 count
	Vaccinated against smallpox

	Male
	25
	9-Jun-2023
	17-Jun-2023
	Syphilis
	NA
	No

	Male
	26
	10-Jun-2023
	19-Jun-2023
	None
	NA
	No

	Male
	29
	9-Jun-2023
	25-Jun-2023
	HIV

Syphilis
	200
	No

	Male
	32
	14-Jun-2023
	26-Jun-2023
	HIV
	247
	No

	Male
	29
	20-Jun-2023
	30-Jun-2023
	HIV
	454
	No


Abbreviations: STD, sexually transmitted disease; NA, not available; HIV, human immunodeficiency virus.
