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Squence anlysis of rDNA of Anisakid nematodes
with zoonotic potential from Taiwan strait

ZHAN G Shao-lei ,XU Shi-san,LUO Damin

(School of Life Sciences, Xiamen University, Xiamen 361005, China)

ABSTRACT : To analyze the rDNA sequence of the Anisakid nematodes with zoonotic potential from Taiwan straits, Ani-
saki d nematodes were obtained from the gut of marine fish and identified chiefly based on the morphological characteristics. The
genomic DNA of nematodes were extracted, and the sequence of rDNA ITS were amplified by PCR using universal primers,
then cloned and sequenced bidirectionally. Sequences analys s was conducted by blasting database and software DNAMAN. Re
sults of the blasting database showed that no match could be demonstrated in 3 of 6 rDNA sequences obtained from 6 different
nematode species; the new sequences were submitted to the database and the accesson numbersin GenBank were obtained. The
relationship between adult Contracaecum muraenesoxi and its putative third stage larva was validated by molecular evidences.
Sequences relationship based on the inner smilarity of the internal transcribed spacer sequences was constructed. It wasfound
that the phylogenetic informative loci were mainly gathered in the second interna transcribed spacer (ITS2) for these anisakid
nematodes because of the ITS2 has higher trandtion ratio than that of the ITSL. It isevident that the sequence in this region
could provide valuable information for the molecular distinction of anisakid nematodes with zoonotic potential from Taiwan
straits.
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Larva TTAG(,T(,AALCT(,L(,GAAGCATCA] TATCGAGCTAAAACCAAAAGTCTCCGAACGTGCATGCCTTCCAT! (.T(y(( CGTATA 80
Adultr -——4—4—rwe-—Hm-r-m-mmmmmomo—mm—m———————— e —————————e 79
Larva CGTGAGCCGCGCAGCAAGTTGCACACATGTGGTGGTGGTGG. . . CCGTCAGCCGTGCTTTTTTGGCAGACAATGGTCTGT 157
Adult - tgg——————————————————————— = 159
Larva AGCTTGCTGTGTGTTGAGGGGGGATAGGTGACGTGCTGGGCTAGTTAGAAAGGTACGTCGCTAGCGCCTATCCTCTCGTT 237
I 239
Larva ATTCGTAACAACGGTGTCCACTTTGGCGTCTACGCCTCACCTAGCTATCGCCTGGACCGTCGGTAGCGATGAAAGGTGGG 317
T S 319
Larva CATAAAGCTCCTCGTTTCGACTCCACTAGACTTAATGAGCCTGFGGTTACGGGLCGC(CAAGCCCAAACACAA(CACTCT 397
Adult a———=—-—————— a————==—=—————————= 399
Larva TATGTTTGAATTTGTAGAACGTGCT(TTCTCACLCCTGTTGCTCTATGGATLG((TTLAAAFCGACTTATAAATCTTACC 477
Adult  —— a———g ——————— e A A R 479
Larva CGTCGATCACTCCCTTCGTGGATCGATGAAGAACCCAGCTAGCTGCGATAAATAGTGLGAATTGCAGACACATTFAGCAC 557
T 559
Larva TAACAATTCCAACGCACATTGCGLCATLGGGTTCGTTCCCGTTGGCACGTCTGGCTGAGGGTCGAATTATCGAAAACGAT 637
Adult \ NN —————— e e 639
Larva CCGCGTTGGGCAGCTTCGCGCGCTAGTAGTCGGAGCGTCGCCCATGCGGTGTATTCGGCGAGCTGTGGTCCTAAC AC GAC 717
Adult  ———————— e e e e e e e e e e e e a—————————t——- 719
Larva CATACCTTGCTAAGTCTTTGCTATGCCATTTGCTCGCAGTCATTTGCTCAATGCGAGGCGATGATGGCCGTCAAGTGTTG 797
Adult g g T T T T T T 799
Larva CTCT(AGATGCGCLTL(GAG(A(G1011blIG .. CTCTGTTGGTGGTGTGGTGGTGATATGGTTTGTTTGGATGCATGC 874
Adult ttg—g———————- t——— 879
Larva TCGACAGCTAGTCATGACACTCATGCGAGCTGGCTATCGCTTTCTT . TTGACCTCAGCTCAGTCGTGACTACCCGCT 951
Adult - g gtt 959
Larva CAATTTAAGCATATAACTAAGCGGAGCAAAAGAAACTAA 990
Adult - 998
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Fig. 1 Alignment of ITS sequences of the C. muraenesoxi adult and its putative third stage larva
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Fig. 2 Phylogenetic tree(unrooted) of Anisakid larvae based on the ITS1(a) and ITS2(b) sequences
A = A. pegreffii,B = A. simplex s. s,C = A. physeteris,D = Contracaecum sp. E = C. osculatum,F = C,

aduncum ,G = C. muraenesoxri H = P. decipiens,1 = R. trichiuri
, ITS1 ITS2 raenesoxi , Contracaecum .
, A. physeteris,A. simplex s. s. ,A. pegref- (80.50 %) ,
fii,P. decipiens C. osculatum  C. aduncum
(90.52% 79.64 %) , A. . , C.
simplex s. s. A. pegref fii ITS1 mur aenesoxi
cC- T v, 1 ab : ITS1  ITS2 , C.
; P. aduncum  C. muraenesoxi
deci piens : ITS
ITS1 , R. trichiuri,C. mu- ITS2 ITS1( ),
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B o sm e s 50 5 BB BB 5 ¥ B e GTTCGACACCA. . . TCCGTACAATACTTCTTGTGAAGAGGAAATTGTGTGG 48
(& A S atcgaaaacgatccge———g-g-—g—....-t——cg-gc——g-ag—-c..-g-—c-tcgecca——c—— 61
Ao, acggtgaactgtcttcacg. ~tttttctgga-t——ga-gc—t—cggcaa—c-att..gc-gt—-t 64
B............. acggtgaactgtcttcacg. ~tttttctgga-t-—ga-gc—-t-cggcaa—c-att..gc-gt——-t 64
C ssmsmmrmsnmsn atggcaaactatcttc——g. —ctc—.... gg————ga-gc—t—-cggcaa—c——tt.. gtcgtgt—t 60
Himinais. s atagtaaactatcttc-agtactttttatggt———ga-g—t-cggc-a-t——t-c-gtcg-at——t 67
D tgaatatcaaacatccgegtgtttttgegaacac——ggtgtat—g-—gagec——tggtggtgttgtt-ctge—ge——ct— 80
F tgaatatcaaacatccgtgtgtttt.. ccaactc-tggtgtat——g-cgagec—tgatggtgttgtt——c———g. ——ct- 77
I simnomemmemesinsmneneses esmssnsodsassnsis o atcgac—a—ga——cgcaccgecgtatgegg. c—c— 34
E TGCATTCGGCAAGCAGTACTTCTTGGGCATCGCTCTT. . ... GAAAGCACTCCTTGCTTAGACGAAATAATTGCAAAATT 123
G ==t g-——t-—gg-c——aaca—ga—ca-acc..... ttgcta—g——t—-————. -tg-c-tt-gc-c———gtca— 135
A —. ..-t—tg-ttctat-a. tggacaatat-acga......... geggt—————————— tgatg-c——aa—a—g-cg— 131
B —...-t——tg-ttctat-a. tggacaatat-acga......... geggt————————— tgatg-c——aa—a—-g-cg- 131
C ——g..-t——tcg-tct-tgaatcg-tcg——t-gcgge. .. .. tcg-cgg—————————~ tt-ttg-gtga-g-g-cg- 133
H -tttg-t—tcgt-c—t-g-tcg-tcgg——aacaacaatattctgagg—————————- tt-tgt-ct.a-t-g-cg- 146
D ——t——gtt-aggc-tc-cg——tccac-gg-g-g——ac....ctc-tatg-....a-ggcg-c-—ccgegeeg———t—cc— 152
F c-tg-gt-tgtt-—g-cctc-t-—aa-g-ga-g--ac. ... ttc-t-tg-——gag-—a—g-c———cgcgccga——t—cc- 153
I ===y g———ta—gg—...gcgg-t-t-g-g....t-tgta—t——tg. ———a—-gcg-atgccgtcgt—gt-cc— 106
E TTACTCGGTAAGGTGCA. ................. ATTATGGCCGTGAATATGTTGCTTCTCGATGCGGCTACCAGTATT 185
G g ——8a-gC a8 "8 . ovivniennnn.. ——g c—. g ctca c—g-—c—cg 196
A ca——a—c-a-tctact-tactactaatactagtat-—aggt-ag-——ct-t-—g-—g-cacaa—a-t-a—a-gt—tgcca 211
B ca--a-c-a-tctact-tactactaatactagtat-—aggt-ag-———ct-t-—g-—g-cacaa—a-t-a—a-gt—tgcca 211
C Ca—aCm87.C C. .ot e ettt g-———tat——g-—-a—cgcaa—a———aaa—gt—tgcca 184
H-a——a-ctg—caat...........coiviiuiuuninnn. at-———gtgg-—a-at—-gg-gatg-——aga-t——tgccg 199
D -gct-a-—ctgt———-....catatatcgct...cg-a——cattagctcc———cgaggcgat————gccg-caagtgteg 225
F -gctaa—cttt——-. ... catatatcgct...cg-a——catttgctcc-——cgaggegat————gccg—caagtgteg 226
I -gct-a——ct-t——tg... cccaaattgcttatcgca——catttgctce———cgaggegat-———gecg—caa—a—gea 183
E TGTTGAT..... TGTCGATAGCG. ACTGGAAGTATCGTAT. . . CGGATGC. . .......... CTAAT. ... AGAGTGACA 240
G ~——— t-get. c——t-g-g-t-tgg———tga—g—t-gttt————— atgcatcgacag———g-gatg—————— tg 275
A -t-cataggggcaacaacc-——at-—gt——taag-t-gc-ggtt-at. —aaacg. .. gcaacgg———gacggac——ctat 287
B -t-cataggggcaacaacc———at--gt--taag-t-gc-ggtt-at. —aaacg. .. gcaacgg———gacggac——ctat 287
C ct-cataggggcaacaacc———at——gt-t...g-t-gc-ggtt-at. ~aactgttggcaacgg-g-gacgg. . ... .. t 253
H ct-ca——ggggca-caacc———at-—gct-. a-ga—agt-ggtt—-at-—aagccagggcaacgg-g-gatgtac—-t. g 277
D cte—ct-gtcca—agat—cg——tcCga—C—C——gtLECCAALE="Cma v ot v vt e e e et ee e 274
F ctc—ct-aacca-agat—cg——tccga—c-c——g-ttgccaatt——c-atcggtttggggtg—ccg-atcaga—t——ctg 306
I ca—ctc-...cccagatgcg—tcega—cgeacta———g-tata—ct-—gagtttgegtcacgett-cagtg———g——ag 260
E TGTCTTGGTTATTATGTGTTTTTGACCTCAGCTCAGTCGTGATTACCCGCTGAATTTAAGCATATAATTA. . ..... ... 310
G c-agg———c———cgct-tg c [ A 355
A gtga—caaa. ~a—gatac-a-—————————————— L. 356
B gtga-caaa. —-a—gatac-a————————————————— L. 356
C gtga—ca—g.—acg—t———a————————————— . 322
H gcga-cat-—-acg-t-a-a—-——--+—-rrr—m———e ... 347
D o e i 6 o 10 00 8 5 58 R B 5 B 6 A6 5 ) E B8 ek § 0 0l et 9 50 o A @ e i < 0 1 o 1 ot = i o s 30 274
F gaaa-g-aag-gagg———a—-gc-aggt—-gctg——c-atgtt——ga——t-a—ctcagtc-tgac——cccgctgaatttaa 386
I g—ct-gatggtgge———CaaC—"=Ctt=gC . . ot e 293
E..o.oo...... 310

G.ovvvrninl 365

Asiswvaisass 356

B........... 356

Couvinnnnn 322

H.o.o......... 347

D sasmsmpusmes 274

F gcatataacta 397

i N 293

3 9 rDNA ITS2

Fig.3 Multiple ssquencesalignment of rDNA in section of ITS2 of 9 species of Anisakid larvae
A = A. pegreffii, B = A. simplexs. s,C = A. physeteris,D = Contracaecum . ,E = C. osculatum,F = C.

aduncum,G = C. muraenesoxi ,H = P. decipiens,| = R. trichiuri
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