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[ Abstract] Objective To analyze the whole genome sequences and the population evolution characteristics of
monkeypox viruses from four cases in Guizhou province from 2023 to 2024. Methods Samples were collected from
four monkeypox cases in Guizhou province, and the whole genome sequences of the viruses were obtained by amplicon
sequencing. High-quality genome sequences of monkeypox viruses in Asia from 2022 to 2024 were screened and
downloaded from the GISAID database to construct a population dataset containing 173 sequences. This dataset was used
for divergence time estimation, phylogenetic analysis, and mutation site identification. Results In the population dataset,
the number of sequences was the largest in 2023 (126), followed by that in 2022 (33) and 2024 (14). It was estimated that
the time to the most recent common ancestor (TMRCA) of monkeypox viruses emerged in 2013, with an evolutionary
rate of 3.77x10-5 subs/site/year. From 2022 to 2024, the diversity of monkeypox virus lineages declined, with the
dominant lineage changing from IIb.A.2 to IIb.C.1. China had the most diverse monkeypox virus lineages, including
IIb.C.1, IIb.B.1.3, 1Ib.B.1.20, IIb.B.1, IIb.B.1.5, and IIb.A.1. The phylogenetic analysis revealed that the prevalent strains
in 2022 were mainly related to lineage A of clade IIb. In 2023, IIb.C.1 became the dominant lineage, and it further
evolved to be dominated by sublineage IIb.C.1.1 with the emergence of 1Ib.B.1. Due to the limited data volume of
the 2024 samples, no significant new clusters were formed. The viruses from the four cases in Guizhou province all
belonged to the clade IIb.C.1. Nine to 20 mutation sites were identified in each sample. Among them, N3R R84K was the
common mutation site of the four cases, and amino acid mutations and back mutations were observed at this site.
Conclusions Monkeypox viruses present variations and diversity in China, and its evolutionary dynamics show obvious
time dependence. The monkeypox viruses from all the four cases in Guizhou province from 2023 to 2024 belonged to the
lineage 1Ib.C.1 and all carried the key mutation site N3R R84K. Continuous monitoring of the viral genome should be
carried out, with close attention paid to the sources, transmission chains, and variations of the virus.
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Table 1 Statistics of sequencing information of monkeypox viruses from four cases
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Fig. 1 Distribution of monkeypox virus lineages in Asian countries during 2022-2024

25 RZAKBHA(B2) X177 FE 4
RIH 751, P 2 25 AMEET B, 4 2645000 T 31
173 % 5% F 51 . 2022 4F L) 1b.A B %) K &
M 2023 FEFF 46, TIb.C.1 R FI 4y FEE A 5, b )5
/ANER Sy TIb.B.1 B G, TIb.C.1.1 /F N 3 B A 5] HY
s 5 2024 4F R B4 D, KRB B UF 19 R 4R
PE o AR B KALSR B o, AN (5] 4F 403 1) 995 255 77 41

Clade Year
[C1IbA 2024
[J11bB.1 H2023
[E1IbC.1 M2022
[J1IbC.1.1
M Outgroup
Location
M japan
[ India
M Indonesia
M Pakistan
M Philippines
[E Republic of Korea
M Thailand
M China
[ 1srael
M Georgia
[H Singapore
M Thailand
W Vietnam

TE I [R) 4 5 52 30 0 S5k (1 3% 2 1 R I (] 44K
PSR AR 0. HAKT S, AN EE (I ) B R LA
2022 4 (FF €1 ), B J5 MK ik 46 2023 4E (4R (1)
2024 4 (4 ) (1) B PR . H 3 F B B2, 2024
FERIREA BT AE S AT D, IE R G 2
I3 By AT BVREAE o

1 BERORE R 52 R RR G LATR 4 KNS, B ANEROR R AL
B2 TR B 4 2k DAL SR LR A

Fig. 2 Maximum likelihood tree based on whole genomes of monkeypox viruses
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Fig. 3 Divergence time of monkeypox virus genomes
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Fig. 4 Heat map of monkeypox virus genome mutation sites
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