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Fig.3 Signatures on 4 sequences of Ageratina adenophora
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Fig4 Signatures on 7 sequences of Eichhornia crassipes

i

5 2&WMHHEFIIMNERESR

Fig.5 Signatures on 2 sequences of Mikania micrantha

5 B

E6 3&FIHFFINEEZE

Fig.6 Signatures on 3 sequences of Chenopodium ambrosioides
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Fig.7 Signatures on 3 sequences of Solidago canadensis
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Genomic signature and cluster analysis of genetic diversity
of alien invasive species

TAN Chengjie, ZHU Ping

School of Science, Jiangnan University, Wuxi, Jiangsu 214122, China

Abstract: Alien invasive species had been a global eco-environmental problem, resulting in huge economic loss. The distribution of
codon usage could reflect some biological characteristics, therefore it could be a genomic signature. The paper proposed a genomic
signature-based approach, using CGR with word length of k=3, which could be applied to analyse the sequences of alien invasive
species and cluster analysis of genetic diversity. Firstly, we gained these cases of nucleotide word lengths (k=1 to 6) on 31 sequences
of 6 alien invasive plants, which were alternanthera pungens, ageratina adenophora, eichhornia crassipes, mikania micrantha,
chenopodium ambrosioides and solidago, respectively, and chosen word length of k=3, also was the codons, which be as the
important biological expression. And then we constructed the Euclidean distance of CGR, and finally gained the dendrograms of
alien invasive species. And these results were shown by analyzing these genomic signatures of 31 sequences of 6 alien invasive,
respectively. CGR was a handy method with small calculation. And the genomic signature based on CGR could reflect some typical
biological properties. The usage of codon in the gene sequence of alien invasive plant was unbalanced. The more closed genetic
relationship of alien invasive species were, the more similar their genomic signatures were. Among these genomic signatures, a
especial phenomena was revealed, and that was the third base of codons of gene sequence preferred to using nucleotide T, which was
very different to these common species preferring to using nucleotide G or C. What's more, from the dendrograms of clustering of 31
sequences of 6 alien invasive plants, we could see clearly alien invasive plants had some relationships, and genetic diversity was
abundant. By using this constructed method of genomic signature based on CGR, not only efficiently reflected these biological
characteristics and evolutionary relationship of alien invasive plants, but also revealed the usage condition of codon and base in the
codon of alien invasive plants. Therefore, the structured method which was benefit to offering scientific basis for analysis of genetic
diversity, risk assessment, prevention and control of alien invasive plants.

Key words: alien invasive species; genomic signature; CGR; genetic diversity; cluster analysis



