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Whole-genome sequencing of two monkeypox virus isolates from Dalian
based on amplicon sequencing technology
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[ Abstract] Objective To establish a whole-genome sequencing (WGS) workflow and molecular tracing method for
monkeypox virus (MpxV) based on amplicon sequencing technology combined with a high-throughput sequencing
platform and bioinformatics analysis techniques, providing technical support for molecular epidemiological research of
monkeypox cases in Dalian city. Methods By taking total nucleic acid extracted from vesicle fluid samples of
monkeypox cases as templates, a cDNA library was constructed on the Ion Torrent sequencing platform via WGS
technology. Template preparation and sequencing were completed. Using the built-in plug-ins of Ion GeneStudio S5 Plus
and NC063383.1 as the reference sequence, data quality control, base identification, sequence alignment, variant analysis,
and whole-genome sequence assembly were performed to obtain consensus sequences (Fasta files). Online analysis tools
were used to analyze the whole-genome characteristics, genotyping, and genetic evolutionary relationships of MpxV.
Results The cycle threshold (Ct) values of MpxV nucleic acid detection in vesicle fluid samples from the two patients
were 28.03 and 29.60, respectively. The consensus sequence obtained from sample 1 was a 197 084 bp MpxV whole-
genome sequence with a total of 3 470 722 reads, an average sequencing depth of 3 205, an average read length of 182
bp, and approximately 98.8% coverage. The consensus sequence obtained from sample 2 was a 197 099 bp MpxV whole-
genome sequence with a total of 1 440 296 reads, an average sequencing depth of 746.7, an average read length of 105
bp, and approximately 97.8% coverage. Sample 1 had 84 single nucleotide mutations and 40 amino acid mutations, while
sample 2 had 85 single nucleotide mutations and 42 amino acid mutations. Both samples belonged to the C.1.1 sub-
branch of the MpxV IIb clade (West African clade). hMpxV/China/ DLCDC-01 was closely related to the sequences
EPI_ISL18213375, EPI_ISL19058867, EPI_ISL18213374, EPI_ISL19058866, and EPI_ISL19058873 submitted from
Guangdong province, China, and EPIISL 18 059 184 submitted from Yunnan province, China. hMpxV/China/DLCDC-
02 was not homologous to hMpxV/China/DLCDC-01 or the 20 valid sequences from China uploaded to GISAID.
Conclusions Consensus sequences of MpxV were obtained from vesicle fluid samples of two patients, successfully
establishing WGS technology, bioinformatics analysis, and molecular tracing methods for MpxV in Dalian city.
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hilpV/China/ TR-CDC-0001/2023 [EPT_ISL_16059162 C.1.1 AAAAT TT TA G Th TA C AAAAATCT AA AAT AT TTAA AAGTATTAAA AGAA T TALAT AT TC ACKH AT TT T & AATAATATAL ATTIT
hlipV/China/ TN-CDC-0002/2023 [EPI_ISL_16069183 C.1.1AAAAT TT TA 6 TA TA C AAAAATCT &A A& AT TTAA AAGTATTAAA AGAA T TAAAT AT TC ACA & ATA TT T A AATAATATAA ATTTT
HIp Y/ Chiina/ TH-CDC-0003/2023 [EPT_ISL_16059184 C.1L.1AAAAT TT T4 6 TA TA C AAAAATCT &A A& AT TTAA AAGTATTAAL AGAA T TALAT AT TC ACKH AT TT T & AATAATATAL ATTTI
blpxV/China/ SI-STTHA2/2023[EPT_ISL_18213374  C.LIAAAAT TT TA 6 TA T4 C AAKAATCT AA AA AT TTAR AAGTATTAAL AGAA T TAAAT AT TC ACKH AT TT T A AATAATATAL ATTIT
hlpxV/China/ S2-STTHA1/2023[EPT_ISL_18213376  C.L.IAAAAT TT ATA 6 TA TA C AAKAATCT AA AA AT TTAA AAGTATTAAL AGAA T TAAAT ATTIC ACA AT T TT T AT AATAATATAA ATTIT
WlpxV/China/ ST-GCDC_N026/2023|EPT_ISL_ 19068864 C.1.1AAAAT TT ATA 6 TA TA C AAKAATCT GAA AA AT TTAA AAGTATTAAL AGAA T ALAT TTTC 4 & AT TCTT 1T AATAATATAL ATTTI
hlipV/China/ ST-GCDC_N022/ 2023 | EPT_TSL_19058865 C. 1.1 AAAAT TT6 T4 GGTA TA C AAAAATCTA AA AA AT TTAA AKGTATTAAA KGAA AT AAAT T 1C 4 4 AT CTT T A TAATAATATAL ATTIT
hilpxV/China/FS-GCDC_M108/2023|EPT_ISL 19066866 C.1.1AAAAT TT TA 6 TA TA C AAAAATCT AR AA AT TTAA AACTATTAAL AGAA T TAAAT AT TC ACKH AT TT T &4 AATAATATAL ATTTT
Wi/ China/GZ-GCDC_N011/2023|EPT_ISL 19068967 C.1.1AAAAT TT ATA 6 TA TA C AAKAATCT AA AA AT TTAA AAGTATTAAL AGAA T TALAT AT TC ACK AT TT T & AATAATATAL ATTTT
WlpxV/China/GZ-GCDC_N00/2023|EPT_ISL 19066960 C.11ALAAT TT TA ¢ TA TA C AAKAATCT AA AA AT TTAA AAGTATTAAL AGAA T TALAT AT TCTACA AT TT T & AATAATATAL ATTTI
hilpxV/China/ S2-GCDC_N024/2023|PT_ISL 19066969 C.1.1AAAAT TTGATA 6 TA TA C AAAAATCT AA AA AT TTAA AACTATTAAL AGAA T AAAT T11C A AT T TT T T AATAATATAL ATTIT
Wi/ China/GZ-GCDC_N021/2023|EPT_ISL 19068870 C.1.1AAAAT TTGATA 6 TA TA C AAKAATCT AA AA AT TTAA AAGTATTAAA AGAA T ALAT A T T 4 AT 47 TT T & AATAATATAL ATTTT
Wl V/China/GZ-GCDC_N016/2023|EPT_ISL 19068871 . LI AAAATTTT ATA GGTA TA C AA AATCT &A AA C AT TTAA AAGTATTAAA AGAA AT AAA AT T T 4 A& AT CTT T & TAATAATATAAAATTTT
hilpxV/China/FS-GCDC_N026/2023|EPT_ISL 19068872 C. 11 AAAAT TT TA 6 TA T4 C AAKAATCT AA A AT TTAA AACTATTAAL AGAA T AAAT A AT TC A & AT TT T A AATAATATAL ATTTT
hllpxV/China/GZ-GCDC_N060/2023|EPT_ISL 19068873 .11 AAAAT TT TA 6 TA TA C AAAAATCT AA AA AT TTAA AAGTATTAAL AGAA T TAAAT AT TC ACA AT TT T A AATAATATAL ATTIT
WipxV/China/GDCDC_SI_M2B4/2023[EPI_ISL_19307664C. 1.1 AAAAT TT TA ¢ TA TATC AAAAATCT k& AAT AT TTAAKAAGTATTAAL AGAA T TAAAT T AT TC ACAH AT TT T & T AATAATATAL ATTTT
hlfpxV/China/6DCDC_DG_N232/2023|EPT_ISL_19307665C, 1.1 AKAAT TT TA 6 TA TATC AAAAATCT AA AAT AT TTARAAAGTATTAAL AGAA T TAAAT T AT TC ACH AT TT T AT AATAATATAA ATTIT
hllpxV/China/DLCDC-01 CLUALAAT TT ATA 6 T4 T4 C AAAAATCT A4 A4 AT TTAA AAGTATTAAL AGAA T TAAAT ATTTC ACA AT T TT T A AATAATATAA ATTITI
hllpxV/ China/DLCDC-02 CLIAAAAT TT TA G TA T4 CTAMAAATCT Ak A4 ATTTTAL AAGTATTAAAAAGAAT T TAAAT T AT TC ACA AT TTATAA  AATAATATAL ATTTT
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Fig. 1 Genome-wide single nucleotide variation analysis of MpxV
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Fig. 2 Phylogenetic relationship of monkeypox virus based on whole-genome sequencing
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