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Abstract: Objective To provide theoretical guidance for the phylogenetics, genetic diversity, and species identification of Dioscorea
by integrating chloroplast genomics, codon usage bias, DNA barcoding, and machine learning technologies. Methods The
chloroplast gene structures of 11 plant species were compared via IRscope and a phylogenetic tree was constructed. Codon usage bias
was analyzed using tools such as CodonW and CUSP. Dioscorea materials were collected, and DNA barcode sequences were amplified
and sequenced. Molecular identification was performed based on the maturase K gene (matK), photosystem b a protein gene-transfer
RNA-Histidine intergenic spacer (psbA-trnH), and ribulose-bisphosphate carboxylase/oxygenase large subunit gene (rbcL) barcodes
using machine learning algorithms. Results The chloroplast genomes of Dioscorea were found to be conserved and stable. Codon
usage showed a significant A/T bias, with the third codon position favoring A/U endings. Natural selection was the primary factor
influencing codon bias, and the common optimal codons identified were GGA and UCA. All three barcodes successfully discriminated
species. Single-barcode identification using the BLOG algorithm achieved 100% success rate, while the SMO and NaiveBayes
classifiers in WEKA demonstrated high identification accuracy. Conclusion The chloroplast genome of Dioscorea is conserved, and
natural selection dominates its codon usage pattern. This study provides a basis and guidance for research on gene expression regulation,
species identification, and resource conservation of Dioscorea.
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Table 1 Sample information of rbcL barcode analysis

YyFi W4 K GREIRAS

E- 37 D. polystachya GenBank JQ260201. JQ260202. JQ260204. JQ260205
PANTLE IX250210

B D. alata GenBank OM981345, OM981346. OM981347. OM981344
FHEH  D. nipponica GenBank HQ637729. HQ637733. HQ637734
A D. bulbifera GenBank JQ260176. JQ260177. JQ260178. JQ260179. JQ260180
HAZS; D japonica GenBank KR072426. KR072427. KR072428. KR072429
JEHEH D, zingiberensis  GenBank JQ260123. JQ260124. JQ260125. JQ260126. JQ260127
HEE D. hispida GenBank KU865501. KU865504. KU865505. MG707302
ITES D. fordii GenBank JQ260227. JQ260229. JQ260230. JX139771
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Table 2 Sample information of matK barcode analysis

YFh I KR BRG AT
E D. polystachya GenBank JQ260051. JQ260053. JQ260054. JQ260056
LLPE ) L IX250211
B D. alata GenBank JQ260095. JQ260096. JQ260097. JQ260098. JQ260099
FHEHR  D. nipponica GenBank JQ259957. HQ637579. 1Q259959. JQ259960. HQ637580
ppil D. bulbifera GenBank JQ260026. JQ260027. JQ260030. JQ260031. JQ260032
H A2 35 D. japonica GenBank KR072296. KR072297. KR072298
JEMEH  D. zingiberensis ~ GenBank JQ259972. JQ259974. JQ259976. JQ259978. JQ259979
HER D. hispida GenBank JQ260046. MG712586. HQ637666. JQ733672. JQ733718
61 T D. persimilis GenBank JX501470. JX501471. JX501472. JX501479. JX501480
A T D. futschauensis ~ GenBank JQ733671. DQ974175. HQ637624. JQ260004
%3 psbA-trnH £FEBOTHERER
Table 3 Sample information of psbA-trnH barcode analysis
rh R T4 3 BIRGIREARS
EHi D. polystachya GenBank HQ637973. HQ637974. HQ637975
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S D. alata GenBank HQ638018. KR072383. KR072382. GQ265165. HQ638016
FHER D nipponica GenBank JQ260257. JQ260258. JQ260259
B D. bulbifera GenBank KR072387. KR072388. KR072389
HAZF  D. japonica GenBank KR072296. KR072297. KR072298
JEMZTH  D. zingiberensis GenBank HQ637890. HQ637893. HQ637894. HQ637889. GQ265154
M ESR  D. collettii GenBank HQ637915. HQ637916. HQ637917
EEA=S D. hispida GenBank MZ396292. GQ265145. HQ637964
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Fig. 1 SSR analysis of 11 species of Dioscorea species
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Fig.3 Visual representation of Dioscorea species chloroplast genome utilizing mV
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Fig. 6 Codon neutrality plot analysis of Dioscorea species chloroplast genes
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