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Fig. 1 The specimen of noodle-like parasite
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Tab. 1 Primers used for identification of Ligula intestinalis
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Target gene Primers sequences (5'—3’) T, reference value ('C) PCR product length (bp)
Eoas AAGGACATTACACGTTCCGTCTAT
185 IRNAZ AGTGATCCACCGCATAGAGTTGTA 60 569
col % TACGTCTTAATTTTACCTGGTTTTG 55 396

TACCACGAATCAAGTATCATGTA

[ ATGGATTTAACTAATGATTCA
CoB= ATGCAAGTAGAATAAATGTAA 48 405
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Tab.2 The homology comparison of nucleotide sequences of three different genes and reference sequences

18S IRNAK: R ZE 75 BERFAENE  COl#RSHEFY  BERRAEE  COBEREZEFY  HZERRFRENMT
18S rRNA gene reference Nucleotide CO 1 gene reference Nucleotide COB gene reference Nucleotide
sequence homology (%) sequences homology (%) sequences homology (%)
KC900981 92.56 EU241312 91.60 EU241218 89.60
KC900973 97.79 AF153910 99.49 JQ279123 88.86
AF254121 100.00 JQ279102 93.38 JQ279138 92.57
KC900978 98.11 JQ279078 92.88 JQ279109 93.32
KC900979 96.57 JQ279074 93.13 JQ279139 93.07
KC900976 95.94 JQ279070 79.13 JQ279113 93.07
KC900974 98.99 EU241303 91.86 JQ279140 92.29
KC900972 98.96 JQ279085 92.11 JQ279107 93.09
KC900977 98.72 EU241310 92.62 JQ279147 93.09
KC900975 97.48 EU241238 92.37 EU241200 89.88

KC900986 Digramma interrupta
KC900994 Digramma interrupta
KC900992 Digramma interrupta
KC900988 Digramma interrupta
KC900984 Digramma interrupta

KC900975 Ligula intestinalis

KC900972 Ligula intestinalis

KC900978 Ligula intestinalis

KC900974 Ligula intestinalis B

KC900982 Digramma interrupta

KC900987 Digramma interrupta
KC900976 Ligula intestinalis

KC900977 Ligula intestinalis
KC900985 Digramma interrupta
KC900989 Digramma interrupta
KC900991 Digramma interrupta
AF254122 Digramma interrupta
AF254121 Ligula intestinalis h
KY321842 Ligula intestinalis

DQ768179 Diphyllobothrium dendriticum
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AJ237778 Echinococcus multilocularis
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Fig.2 The Neighbor-Joining phylogenetic tree based on nucleotide sequences of 18S rRNA gene



36 KRR Y R 2%

JQ279084 Ligula intestinalis | {&
EU241304 Ligula intestinalis | 3
EU241238 Ligula intestinalis | R
EU241316 Ligula intestinalis

JQ279103 Ligula intestinalis | 2<)Je
EU241309 Ligula intestinalis | {f % 1

10 —— EU241300 Ligula intestinalis | o
91 63— JQ279087 Ligula intestinalis
EU241285 Ligula intestinalis | $ 5%
— EU241311 Digramma interrupta| {§§ % i
100 80— EU241229 Digramma interrupta
AF153910 Ligula intestinalis
/ﬂ@ KY321844 Ll?gula intestinalis h
AF524041 Digramma interrupta
61 90 EU241293 Ligula colymbi | T
EU241308 Ligula colymbi | P22
] 100 JQ279079 Ligula intestinalis | Ba] JR K FilAE
98 JQ279100 Ligula intestinalis | 28 Jg. B
100|: AM778554 Diphyllobothrium latum
AY972071 Diphyllobothrium latum
92| 100 AM412738 Diphyllobothrium dendriticm
88 KC812047 Diphyllobothrium dendriticm
65 AB374999 Diphyllobothrium nihonkaiense
85 7l ABG610797 Diphyllobothrium nihonkaiense
100 AB375660 Diphyllobothrium klebanovskii
79 AB375661 Diphyllobothrium klebanovskii
—— FM209182 Diphyllobothrium ditremum
100—— 1Q245473 Diphyllobothrium ditremum
AB474567 Diplogonoporus balaenopterae

—
100 “— AB474568 Diplogonoporus balaenopterae
—— KMS520151 Diphyllobothrium pacificum
100 “—— HF969325 Diphyllobothrium pacificum
ABA461413 Echinococcus multilocularis

K3 ETCO T 2R 351 AR i it i 1) R G R & W (NI
Fig. 3 The Neighbor-Joining phylogenetic tree based on nucleotide sequences of CO | gene
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Fig.4 The Neighbor-Joining phylogenetic tree based on nucleotide sequences of COB gene
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MOLECULAR IDENTIFICATION AND PHYLOGENETIC STUDY OF LIGULA
INTESTINALIS PLEROCEROID IN GYMNOCYPRIS PRZEWALSKII FROM
THE QINGHAI LAKE, CHINA

ZHANG Xue-Yong"”, JIAN Ying-Na"’, LI Xiu-Ping"”, PEI Quan-Bang’, WANG Ge-Ping"’,
WANG Guang—Hual’z, CAI Qi-Gangl‘ * and MA Li-Qingl'2
(1. State Key Laboratory of Plateau Ecology and Agriculture, Qinghai Universit, the Academy of Animal and Veterinary Sciences,

Qinghai University, Xining 810016, China; 2. Qinghai Academy of Animal Sciences and Veterinary Medicine, Xining 810016,
China; 3. Sanjiaocheng Sheep Breeding Farm of Qinghai Province, Gangcha 812300, China)

Abstract: To identify Ligula intestinalis pleroceroid parasitizing in the abdominal cavity of Gymnocypris przewalskii

and analyze its phylogenic status from Qinghai Lake, China, polymerase chain reaction (PCR) of 18S ribosomal RNA
gene, CO | and COB gene was carried out. Their sequences homologies with other tapeworm species were analyzed
and the phylogenetic relationships were inferred. The results showed that the noodle-like parasite was identified as L.
intestinalis, and that its 18S rRNA gene homogeneity was 100.00% with AF254121 (China), and CO I and COB gene
homogeneities were 99.49% and 93.32% with AF153910 (China) and JQ279109 (Algeria), respectively. Furthermore,
the phylogenetic trees based on the 18S rRNA, CO I and COB gene sequences indicated that the collected tapeworm
was in the same branch with L. intestinalis, which are close to the isolated species from China. The phylogenetic rela-
tionship between the identified L. intestinalis and other tapeworm species was elucidated.

Key words: Qinghai Lake; Gymnocypris przewalskii; Ligula intestinalis; Molecular identification; Phylogeny



