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( ,2017) B (cytochrome b, cyt b) ,
, 4 , PCR ,
(RFLP) (Ludwig et al, , 5
2002) (SSCP) (Rehbein et al,
1995) PCR (DeSalle et al, 1996; Birstein et al,
1998) RFLP , , 1
DNA , 1.1
SSCP ) ( )
DNA
( , 2014) PCR 1.2 DNA
, , 3
, , (D , —80°C
DNA (Tiangen)
(A. japonica) (4. DNA, NanoDrop 2000
mamorata) (A. rostrata) DNA
(4. bicolor pacific) (A. anguilla) 10ng/uL, —20°C
*1 BHEKE5EFEMN=3)
Tab.1 Length and weight of eels (n=3)
() ()
(cm) 58.23%1.67 11.8+0.96 31.23+£5.06 45.95+2.89 46.44+1.27 31.6+4.40
(g) 214.55£16.90 0.08+0.003 79.01+44.96 201.53+18.44 184.95+3.85 66.52+41.07
() ; ()
1.3 PCR 2
NCBI
cyt b , , Primer 2.1 cyth
. 5 cyt b
Premier 5 S
5 cyt b 180
PCR (20uL): 2xTaq eyt b
PCR Master Mix (Tiangen) 10uL, Primer (10pumol/L) ’ o7 95.88%
TuL, DNA (10ng/pL) 1uL, H,O 7ul ’ ’ ’
PCR  ,PCR : 94°C Smin, 94°C eyt b
30s, 54—62°C 30s, 72°C 45s, 25 27 29 31 106bp, 20.70% (1) >
. , 322—344bp,
4 PCR R 72°C 7min PCR
451—472bp, 663—688bp, 768—789bp, 1086—1110bp
(D, PCR
PCR PCR MEGAS.0 5 cyt b NJ
, NCBI Blast , ,
, PCR ,
1.4 PCR ( 2,
PCR
PCR , PCR ) 2.2 PCR

PCR ,
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Fig.1 The sequence and alignment of cyt b gene among five Anguilla species
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Fig.2 NJ clustering of five Anguilla species by cyt b gene sequence
x2 WIELAISIMFESIR PCR R &M
Tab.2 The primers sequences and PCR conditions
5'=3 (bp) O
aj S1 TTATGGCTGATTCATCCGAAATT
889 60.4 25
aj Al CCTGCTAATGGGTTGAGTACTAAA
r-a S1 TCTGCCGTTTCATACGTAGGA
341 60.4 25
r-a A2 AACTATTGGGTTTGCAGGGGTA
bp-m S5 TCCATACTTCTCATACAAAGACCAAT 457 58 27
bp-m A3 CTAGTCAACCTACTAATGGGTTTAAT
m-a S4 CCGCCGTCCCATACGTAGGAG . sg 9
m-a A4 TATTTTGTTTTCTAGTCAACCTACTAAT
®3 4331489 PCR &R
Tab.3 PCR results of the 4 pairs of primers
aj S1/A1 + — — — —
r-a S1/A2 — + — — —
bp-m S5/A3 — — — + —
m-a S4/A4 — — + + —
i+
cyt b R DNA PCR
4 PCR ( PCR : 58°C; 45s;
2) 4 ,a] S1/A1 27
cyt b , r-a S1/A2 cyt b PCR
, m-a S4/A4 889bp, 341bp,
cyt b , bp-m S5/A3 (A. luzonensis) 678bp,
cyt b , , 678bp,
5 DNA 457bp (4,  3) PCR 4
4 , PCR PCR ( 3 PCR
5 3) cyt b , 4
2.3 PCR PCR PCR

PCR , 5
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Tab.4 Results of the combined PCR
DNA
H O] (bp)
aj S1/A1 + 889
r-a S1/A2 + 341
bp-m S5/A3 + 341
( ) + 678
m-a S4/A4 + 678 457
, (2017) 16SrRNA PCR
2000bp , AFLP
1000bp R DNA
750bp - e .
500bp i
- 250bp ( , 2009), , ,
100bp , 4 PCR
PCR ,
3 PCR ’ PCR
Fig.3 Electrophoresis pattern of the combined PCR PCR >
S 1. ;2. ; 3. ;4. ;5. PCR >
;6. 3 7. ; M. Marker
DNA DNA ,
3 DNA , 5-10
3 2 PCR 2 3
(PCR
(Kuroki et al, ), PCR
2012), , R
19 (Ege, 1939),
( , DNA R R
2013) , DNA
, ( ,2007; ,2008) cyth
(2008) ,
, DNA
DNA R
, , (Zardoya et
, al, 1996) 5 cyth
(2010) AFLP , DNA CO
DNA CO co ( ,2010), 12S rRNA  cyt b (Lin et al, 2001), 16S
(4. rRNA  cyt b (Aoyama et al, 2001)
mossambica) (2012) (2006)
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cyt b
aj S1/A1

>

PCR cytb

, PCR
r-a S1/A2 bp-m S5/A3 m-a S4/A4 4
PCR

, PCR

R s , 2012. cyt b
,(8):119—124
, 2009. DNA
) , , 2007. b
( ),
25(4): 397—401
, 2013. CcoI
, 2010.
) , , 2006. 3
b )
14(3): 446—447
R s , 2017. 16S rRNA DNA
, 38(4):
283—289
,2008. , (6): 7
) , , 2008.
, 15(1): 12—21

, 2014. PCR
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IDENTIFICATION OF FIVE CULTURAL ANGUILLA SPECIES BY COMBINED PCR
TECHNIQUE BASED ON DIFFERENT SEQUENCES OF MITOCHONDRIA
CYTOCHROME b GENE

LAI Xiao-Jian"?, LIN Xiang-Ri’, LUO Bi-Lian"?, JIANG Xing-Long"?

(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Engineering Research Center of the Modern Industrial Technology for
Eel, Ministry of Education, Xiamen 361021, China; 3. Xiamen Ocean Vocational College, Xiamen 361100, China)

Abstract Different Anguilla spp. species were easily mixed naturally or artificially. Due to Anguilla spp. species are
very similar in shape, it is very difficult to separate Anguilla spp. by naked eye. In order to protect the legitimate interests
of eel farmers and improve aquaculture efficiency, a rapid and efficient identification method of Anguilla spp. was needed
urgently. In the study, the combined PCR technique was used. Firstly, the cytochrome » gene of 5 common cultural species
(Anguilla japonica, A. rostrata, A. marmorata, A. bicolor Pacifica and A. anguilla) were aligned, and then over ten pairs of
primers were designed from the differential sequences. Secondly, annealing temperature and cycles of PCR were optimized
and 4 pairs of primers: aj S1/A1, r-a S1/A2, bp-m S5/A3 and m-a S4/A4 were selected. Finally, the 4 pairs of primers were
combined into one PCR, and the conditions of the combined PCR were optimized and validated. The results showed that
the 5 Anguilla spp. species were identified through the combined PCR amplification and the result of gel electrophoresis. A
rapid, efficient identification method of Anguilla spp., which met the demands of eel culture industry, was established in
the study. For phylogenetic analysis, mitochondrial cyt » gene sequences of the 5 Anguilla spp. were used to construct
neighbor-joining phylogenetic tree by MEGAS5.0 software. The results found that 4. mamorata and A. bicolor pacifica were
gathered into one clade and then gathered with A. japonica, while A. anguilla and A. rastrata were clustered into another
clade. The phylogenetic tree showed that the genetic distance was similar to their geographical distribution.

Key words combined PCR; idioplasm identification; Anguilla spp.; cytochrome b



