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Taxonomic status of amphioxus Branchiostoma belcheri in Xiamen Beach estimated by
homol ogous sequence of Cyt b gene”

WANG Yi-Quan™~, XU Qun-Shan, PEN G XuanXian, ZHOU Har Teo
School of Life Science, Xiamen Universty, Xiamen 361005, China

Abgtract Branchicstoma belcheri (Gray) is digtributed dong the east coast of Adatic mainland from Suth China Seato
Boha Sea and Jgpanese waters. Scientists noticed mophologica divergence between the animasfrom south to north area,
and identified amphioxusin both Bohai Sea and Jgpanese waters as a new subgecies, B. belcheri tsingtauense. Neverthe-

less, intermediate forms between the southern and northern animalsindicate their classfication needs darification. In the
present research, we sequenced Cyt b geneof amphioxus sampled from Xiamen (Amoy) and compared the data with ho-

mologous sequences of Jgpanese amphioxus and two eciesliving in the Atlantic Ocean. The resultsfrom molecular phy-

logenetic analys s showed that genetic distance between Xiamen armphioxus and Jgpanese amphioxus averages 21. 12 %with
variation much above a normal ecies divergence observed in other taxa. Consdering the geographic, morphologica and
taxonomic records in the literature, we suggested that amphioxus in outh and north areas might belong to different

gecies and the origina subgpecies B. belcheri tsingtauense should be renamed as a sgarate Pecies and its new sientific
name should be B. tsingtauense Tchang et Koo, which includes animas both in Boha Sea and in Jpanese waters. Ac

cordingly , amphioxusin Xiamen, including the anima distributed al south area, should keg the name of Branchics

toma belcheri (Gray) [ Acta Zoologica Sinica 50 (2) : 202 - 208, 2004].
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( , 1984) ,
, ( , 2003; ,
B. belcheri 2003) ,
Gay 1847 Borneo ( , ( , 2001; 2001 ;
) , , 2002) EST
B. belcheri )
? Tchang and Koo (1936) (Spruyt et d. , 1998; Boore et d. , 1999; Mou et
B. belcheri a., 2002; Minguillon et d. , 2003; Panopoulou et
, a., 2003) ,
B. belcheri tsingtauense, )
(1958) Cyt b DNA
, B. belcheri ,
B. belcheri 1
2001 1.1 DNA
2003 2
) , ) , 40
, mm 2 , DNA ,
B. belcheri , XM4. 1 XM4. 2 ,
, 0.1g, DY K -
( , 2001) DNA, DNA
, Nishikawa (1981) ddH,0 , 3- 5yl ,
DNA DNA 4 ,
, B. belcheri tsing- - 20 ,
tauense, (Ariake)
(Amakusa Idands) B. belcheri ts- 1.2 PCR Cyt b
ingtauense  B. belcheri ( ) ,
Henmi and Yamaguchi (2003) B. belcheri  mtDNA ,
( : Amph-ND5

F: 5-GTTGGTGAAAATATACATT GG3
Amph-ND6-R: 5-TAAACGTGATCTTCCCA GG
3), DNA , PCR
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, B. belcheri (NC. 004537; Jp-b)
) B. floridae (NC000834; Flor)
DNA , B. lanceolatum (NC. 001912; Larrl Y09849;
mtDNA Lanr2) , Y09849
MtDNA : Cyt b 232 bp
mtDNA ;
Cyt b ,
540 bp , : Amph ,
Cytb-F: 5-TAAATTATGGGTGGCCTATTGCGTA- 2 Ciona
3 Amph-Cytb-R: 5-GCGTAACTAAAG intestinalis (NC. 004447; Cin) Ciona savignyi
GATTAGCAGGG3 PCR 30Ml, (NC. 004570; Csa) , CLUSTAL X
10 x Buffer 34l; dNTPs ( 2.5 mmol) 2 1.8 (Thompson et d. ,
Ml; Mg (25 mmol) 2pl; 10 pmol 1997) , 3 5 ,
1.OYl; Tagq (Promega) 1.0 U; DNA MEGA (Ver.
DNA 5ng PCR . 95 3 2.1) , NI ( ) UPG
min; 94 40s, 57 45s,72 40s, 30 MA ( ) ME (
: 72 2 min; 4 ) MP ( )
PCR Cleanrup Kit (Vitagene ) , ,
, (Bootstrap value) ,
4 ng/u | \ PCR (P-distance) TgimaNei  Kimura
, BECKMAN
CEQ™ Dye Terminator Cycle Sequencing (DTCS) ,
10u1, .96 20s, 2
50 20s, 60 4 min Cyt b ,
(NaAc 3 mmol, pH 5.2, 1pl; EDTA 100 mmol , , 521 bp,
pH 8.0, 1pl; Qycogen 20 mg/ ml, 0.5H1) T C A G 40.9 %
) - 20 95 % 30ul, 4 15.7%- 15.9% 22.6% - 22.8% 20.5%,
12 000 r/ min 20 min; , - 20 2 , 467 A,
70 % 200 | , 4 12000 r/ C,
min 5 min, , 1 ( 1 Cyt b
30U | GenBank
BECKMAN CEQ 8000 4 B. belcheri
, 9 , 521 bp
1.3 172 , 164
DNASTAR 2 )
, XM4. 1 XM4. 2
Cyt b 521 bp (Consensus s (1) 2
guence) , GenBank 0.19%; 4
, : B. belcheri Akashi-1 0.77%- 1.34 %, 1.09%; 2
( . AB083384; o Ak-1, ), 6.47 %,
B. belcheri Akashi-2 ( AB083385; Ak-2 ), 2 3.07%
B. belcheri  Genkai-2 ( AB083383; Ge2) 6. 03 %;
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TTTTATATTT ATTTGTTTAT ATTTTCATAT TGGGCGTGGC ATATATTATG GTTCCTACTT TTATATTGAG
ACGTGAAATA TTGGGGTGGT GCTTCTAATT CTAACTATGG CAACTGCGTT CCTGGGGTAT GTTTTACCTT
GGGGGCAGAT ATCATTTTGA GGGGCTACGG TAATTACCAA TTTAGCTTCT GCTATCCCTT ATTTAGGGGG
GGATTTAGTG CAGTGGTTAT GGGGAGGTTT TTCTGTAGAT AATGCAACAT TGACTCGCTT TTTTGCGTTT
CATTTCTTCT TACCTTTTGC AATTGCTGGA TTGGCAGTTG TACATTTGTT ATTTTTACAT CAAACAGGAG
CCAATAACCC TACTGGGTTA GCTGGGGACG TAGATAAAGT CCCTTTTCAT GCATACTTTT CTTATAAAGA
TGTTATTGGC TTCATTTTAT TATTAACGGG GTTAGTGTTT ATTGCTATAT TTTCACCTAA TTTATTAACA

GATCCTGAAA ATCACATCCC TGCTAATTCT T

1 (XM4.1) Oyt b
l, 2

Fig-1 DNA sequence of amphioxus Cyt b gene

(521 bp)

The above sequence is haplotype | and the letter with underline indicates variable sSte between two haplotypes.

1 Oyt b ( )

/

)

Table 1 Percentage difference between pair wise sequences of amphioxus Cyt b gene ( below diagonal) and number o transition/

transversion (above diagonal)

OUT  XM4.1" XM4.2 Ak-1 Ak-2 Ge2 Jpb Hor Lanr1 Lan2 an Csa
XM4. 1 o1 67/ 44 67/ 43 69/ 42 65/ 43 73/ 52 75/ 49 37/20  87/127  75/128
XM4.2  0.0019 68/ 43 68/ 42 70/ 41 66/ 42 73/51 75/ 48 37/19  87/128  74/129

Ak-1 0.2131  0.2131 5/1 32 6/ 1 80/ 46 82/ 43 34/17  83/127  73/130

Ak-2 0.2111  0.2111  0.0115 41 710 80/ 45 84/ 42 36/16  85/126  73/131

Ge2 0.2131  0.2131  0.0096  0.0096 31 80/ 46 83/ 43 36/17  84/127  7U132

Job 0.2073  0.2073  0.0134  0.0134  0.0077 771 45 81/ 42 36/16  83/126  71/131

For 0.2399  0.238  0.2418  0.2399  0.2418  0.2342 13/3 12/2 95/133 100/ 126
Lan1 0.238  0.2361 0.2399  0.2418 0.2418  0.2361  0.0307 1411 98/132  100/125
Lar2  0.2457 0.2414  0.2198  0.2241  0.2284  0.2241  0.0603  0.0647 32/73 45/ 70

an 0.4107  0.4127  0.4031  0.405 0.405  0.4012  0.4376  0.4415  0.4526 54/ 71

Caa 0.3896  0.3896 0.3896  0.3916 0.3896  0.3877  0.4338  0.4319  0.4957  0.2399

* Codesindicated in the text.
21.98% - 24.57% , ,
23.63 % , (Bucklin et d.
1998; Song et a., 2001; Klinbunga et 4.,
, UPGMA , 2 2003) ,
4 , NJ ME (Species complex) , ,
(Medinaet d., 1999) Cyt
, b DNA , ;
: / ,
, 2 ,
; ( , 1998, 1999a,
(UPGVA) (NJ) 2 1999b) , 2
, 521bp Cytb
3 0.19%, 4
3.1 Cyt b , 1.09 % Cyt
DNA b
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Fig. 2 Reconstructed phylogenetic trees based on the sequence of amphioxus Cyt b gene (codes indicated in the text)
A. UPGMA tree congtructed with p-distance. B. NJ tree congtructed with p-distance.
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