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Analysis of codon preference changes in monkeypox virus

YANG Manqging,SHAN Jing., LI Yafei, LUO Chunyu, LIU Qi (Integrated Lab of Pathogenic Biology s Pre-
clinical College s Dali University s Dali 671000 ,Yunnan »China)

Objective To understand the codon usage preference of monkeypox virus (mpox) and explore the main
factors affecting the codon usage preference. Methods A total of 1 260 full-length mpox gene coding sequences were
downloaded from the NCBI database,including 6 protein coding sequences with obvious mutations (including 3 virulence
genes and 3 membrane proteins). Software CodonW , EMBOSS,IBM SPSS Statistics 26 and SigmaPlot 14. 0 were used for
data analysis and plot analysis. Results The ENC values of the six mpox proteins ranged from 40. 65 to 52. 24 ,and the
mean CAI value was 0. 6440. 03. ENC-plot,neutral plot and PR2-plot analysis showed that mutation was the main factor
affecting the codon preference of mpox. Clustering analysis based on codon usage preference showed that the six proteins
clustered similar. The 2003-2016 strains clustered with standard strain Zaire-96-1-16,and the 2017-2021 and 2022-present
strains clustered together.  Conclusion The codons of the 6 mpox proteins were mainly affected by mutations,and their

preference tended to increase. The codon preference of the strains after 2017 has changed greatly,and it is necessary to
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strengthen the monitoring.
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Fig. 1 Comparison of ENC values for the six protein genomes of mpox

2 RSCU & #f

RSCU 4r#rim % 1. 2022 4 £ 4 B2R. B21R,
B19R.DIOL 4354 11.29.7.6 D% T4 Zaire-96-
I-16 ¥k RSCU {3 K.10.22.6.3 D% F 5 Zaire-
96-1-16 #k RSCU fH/IN , H 2518 7 fifi s 2% MR8 1k 1A
HER A, 5 ENC /0 Hr g R —3,



P

TR R R A M F R E oomoH 10 B 2
Journal of Pathogen Biology Feb. 2024, Vol.19.No. 2

x1

& mpox 5 Zaire-96-1-16 #k 6 N EBHEXMN ZEBFEAE

(RSCU) Ky L %5

Table 1 Comparison of the relative codon usage (RSCU) of the six
proteins between the new mpoxand the Zaire-96-1-16 strain
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Fig. 2 ENC-plot analysis of the six mpox protein genes
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