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Molecular identification and phylogenetic analysis of Taenia hydatigena Hainan isolate
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Objective  Molecular identification and phylogenetic analysis of Taenia hydatigena Hainan isolate were
implemented using the COI gene and the NDI1 gene as DNA barcodes. Methods Morphological characteristics of ma-
ture segments were treated with ethanol and then in xylene,and observed by optical microscope. Total genomic DNA from
the sample tissue was extracted and then used as a PCR template. The COI and NDI1 gene fragments were amplified by
PCR.and multiple sequence alignments were performed by BLAST of the GenBank database to determine species. The
phylogenetic trees were constructed based on the COI gene and the NDI1 gene using the neighbor-joining algorithm. The
intraspecific genetic distance and interspecific genetic distance were calculated using the K2P model. The nucleotide com-
position was analyzed, and the transitional substitution rates, the transversional substitution rates,and the transitional/
transversional ratios were estimated in the MEGA version 11 software. Haplotype diversity was evaluated using DNAsp
software. The DNA barcoding gaps of the COI and ND1 gene sequences were detected on the ABGD website to assess the
effectiveness of the COI gene and the NDI1 gene as DNA barcodes for species molecular identification. The substitution
saturation was tested by the DAMBE software to clarify the accuracy of constructing phylogenetic trees based on the COI
gene and ND1 gene. Results Taenia hydatigena is 122. 4 cm long, consisting of 250— 300 segments. An ovary and 600
—700 testes exist in each mature segment. Each gravid segment contains a uterus that is filled with oval eggs. The COI
sequence of Taenia hydatigena Hainan isolate obtained by PCR amplification was 422 bp with a G+ C content of 33.1% ,
found to have a close phylogenetic relationship with Taenia hydatigena of Turkey (JN827307). The NDI1 sequence of
Taenia hydatigena Hainan isolate obtained by PCR amplification was 471 bp with a G+ C content of 28. 8%, found to
have a close phylogenetic relationship with Taenia hydatigena of Sichuan Yaan,China (JN831281). Genetic diversity a-
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nalysis demonstrated that the NDI1 gene with haplotype diversity of 0. 9381 revealed higher genetic diversity than the COI

gene with haplotype diversity of 0. 8276, with 15 different haplotypes from the 21 ND1 and 29 COI sequences,respective-

ly. The ND1 gene contained 94 variable sites.which was higher than the 81 variable sites contained by the COI gene. The

ratio of transitional to transversional pairs in the COI gene was 0. 77, with the transitional rate of 10% and the transver-

sional rate of 13% ,separately. Besides,the ratio of transitional to transversional pairs in the ND1 gene was 0. 91, with the

transitional rate of 10% and the transversional rate of 11% ,separately. Obvious barcoding gaps were observed in the COI

gene and the ND1 gene, effectively discriminating Taenia species. Substitution saturation tests for the COI,NDI sequences

indicated little saturation (Iss<ZIss. c; P<C0.05).and contained sufficient phylogenetic information to be suitable for phy-

logenetic analysis.

Conclusion A single gene used as a DNA barcode marker could quickly and easily distinguish be-

tween species.whilst the multiple DNA barcodes contribute to improving resolution and computational efficiency and are

effective identification tools for analyzing phylogenetic relationships and exploring biodiversity.
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Fig. 1 The tissues of Taenia hydatigena were made transparent in xylene
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I: Taenia hydatigena AJ277410
88 Taenia hydatigena AJ277411

Taenia hydatigena KT372552
Taenia hydatigena AM503332
Taenia hydatigena MN175586
Taenia hydatigena MN114529
I- Taenia hydatigena EU544605
Taenia hydatigena HQ204204
@ Taenia hydatigena Hainan isolate
Taenia hydatigena JN831281
Taenia hydatigena JN831286
Taenia hydatigena JN831279
Taenia hydatigena JN831276
Taenia hydatigena JN831268

Taenia hydatigena KC876043
—|~ Taenia taeniaformis EF090613
\— Taenia hydatigena AJ239102
Taenia hydatigena AB304465
Taenia saginata AM503344
100 Taenia saginata AJ239106
3(\)—|~7T aenia saginata MH744554

0.02

B3 EFNDIEENRELEHN
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Fig. 5 Base saturation analysis of 29 Taenia isolates based on

COI genes(A) and 21 Taenia isolates based on ND1 genes(B)
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