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Comparison on RFLP of mitochondrial DNA and Cyt b
gene segment for S species in Lutjanus

WANG Zhong duo, LIU Chewu, GUO Ywsong
( Fishaties College, Zharjiang Ocean Uriversity, Zharjiang 524025, China)

Abstract: The phylogenetic relationships of 5 species of snappers (Luganus stdlatus, L. sebae, L. vitta, L. fuvus and L. fulvflamma)

were stulied comparatively, which were based on 2 methods: redriction fragment length polymorphism of mitchondrial DNA
( mtDNA-RFLP), RFLP of cytochrome b ( Cyt b) gene segment (> 900bp) amplified by polymerase chain reaction( PCR-RFLP).

The sample numbers of Luganus stellaus, L. sebae, L. vitta, L.fulvus and L. fulvflanma were 17,17,35, 17 and 17, respectively,

which are collected in the South China Sea from Sep.2002 to Jun. 2003. The mtDNA being isolated and purified from fresh livers of
samples range from 17.05%0.46 to 17.77%0.91 kb. Having been digested by 19 resriction endonucleases recognized 6 base pairs
(EcoRiv, Hind @ Bgliv, Bgl @, Styiv, Xbaiv, Draiv, Psiv, P (@), Xhoiv, BamHiv, Scaiv, EcoR 00, Smaiv, Mlu
iv, Saliv, Hinfiv, Kpniv,Hpaiv), the mDNA were analysed. The result of mtDNA- RFLP show s that L. vitza could be divided
into HE and HD, based on the color of dripe on the middle of the side. The physical maps of mtDNA from L. sllatus and L. sebae
have been constructed based on the endonucleases that are chosen from 19 restriction endonudleases. By comparison of the sequence of
cytochrome b gene PCR-RFLP using different amplification templates ( one from purified mtDNA and the other from nDNA), the
possible interferences of nuclear mitochondrial pseudogenes ( Numts) were excluded and the possible pseudogenes from nDNA were
preliminarily discussed. Having been digested by 6 restriction endonucleases recognized 4 base pairs( Sty iv, Hinfiv, Hpa @, Mg
iv, Sau96iv, Siniv, Taqiv, Hae @), the sequences were analysed. The results of mtDNA PCR- RFLP support that L. vitta could
be divided into two species: HE and HD by the 0. 0751 of divergency index. The results reveal that all of the 2 analysis methods are
useful for seeking ou the genetic markers among species effectively. And the results from RFLP indicate that the L. vitta could be
divided into two species based on the color of stripe on the middle of the side. At the same time, the constructions of phylogenic trees
by neighbor joining( NJ) method show that there are some differences along different methods on the specific level when they are used
for phylogenesis.
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DNA [6=91
(mtDNA-RFLP)  PCR-RFLP DNA (10.11] ( Lujanus. stellatus )
, mtDNA (L. sebae) (L. fulviflanma )
(L. fulvus) (L. vitta)
, mtDNA-RFLP
"I' 'miDNA  miDNA PCR-RFLP
b : :
[2.3]
DNA ( DNA taxonomy) 4
s , mtDNA 1
t 1.1
( Lutjanus ) [ 12] ,
(Perciformes) , ( Lutjanidae) , 5 ( 1),
7 78 (5]
1
Tab.1 The information of samples
() ()
L. stellatus L. sebae L. fulvflanma L. fulvus L. vitta (HE) L. vitta( HD)
lime 2002-09-02— 2002 09-16- 2003-05-17- 2003 05-19- 2003-05-17- 2003-05- 19—
2003- 03-08 2003-0226 2003-06-25 2003-06-26 2003-06-19 2003-06-22
samples 17 17 17 17 % 11
1.2 1.6
PCR mtDNA 1. 0%
; PCR ; Numts 2.0%
HEMA 8000 ( 0.5Ugeml )
1.3 DNA PCR-RFLP 4%
(131 s s (Tanon
mtDNA / GIS-2008)
DNA 1.7
1.4 , RESTDATA
5-GTG ATC TGA AAA ACC (http: / / mep. bio. psu. edu/ restdata. readme )  Nei
ACC GIT G -3 5 AAT AGG AAG TAT Li' D ( the
CAT TGC GGT TTG ATG-3" ' PCR average number of nucleotide substitutions) ,  Saitou
50 b, 1x PCR Buffer, 1.5 mmol=L™' Nei L
MgCla, 2 mmol* L™ " dNTP, 2 Bmol* L™, 5
100 ng,2.5 U Tag DNA :
94°C & s;94°C 42 s 53°C 30 s 2.1 mtDNA-RFLP
72°C 55s, 30 ; 72°C 150 s miDNA 19
1.5 ( 2) miDNA
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Fig. 1 HE mtDNA by single digestion

M1: Hind Ginarker;a: EcoRiv; b: Hind @) c: Bgliv; d: Bgl &)
e: Styiv;f: Xbaiv;g: Draiv;h: Pstiv;i: Pw @;j: Xho

2
Fig.2 HD mtDNA by single digestion

iv;k: BamHiv;1l: Sca iv; m: EcoROU; n: Sma iv;o: Miu
ivip: Sdiv;q: Hinfiv;r: Kpniv; s Hpa iv; t: mtDNA
;M2 EcoR1/ Hind Gimarker

M1: Hind Gimarker;a: EcoRiv; b: Hind @ec: Bgliv; d: Bgl @
e: Sty iv;f: Xbaiv;g: Draiv;h: Pstiv;i: Pw @;j: Xho

ivik: BanHiv;1l: Sca iv; m: EcoROU; n: Sma iv; o: Mlu

ivip: Sdiv;q: Hinfivyr: Kpniv; s Hpa iv; t: mtDNA
;M2 EcoR1/ Hind Gmarker

2 mtDNA
Tab.2 The sizes of the restriction fragments of mtDNAs by single enzyme digestion kb
(N ()
L. stellatus L. sebae L. fulviflanma L. fulvus L. vitta (HE) L. vitta( HD)
EoR iv 0 0 17.32 17.29 17.13 0
Hind @ 11.40 5.33 8.8 5.91 2.00 6.77 4.41 380 9. 14 511 3.16 17.13 14.11 2.70
3.04 1.77
Beliv 9.166.621.63 0 10.70 5.35 1.33 ?Zg 3.60 1.56 Zig 643 1.68 10.78 6. 13 1.71
Bgl © 9.335.082.97 12.36 2862.31 0 0 17.13 0
Sty iv 297 1.54 1.42 3.951.781.29 3.38 2.36 0.6 1.95 1.6 1.36 2.85 1.70 1.5 3.61 2.30 1.72
Y 0.86 0. 80 1.4 0.43 0940.8 0.74 1.43 1.52 0.73
. 7.37 3.78 3.43 13.19 9.83 6.73
Xba v 149 1.46 15.69 1.56 7.40 6.304.01 17.29 500 5.47 4.88 2.32
. 6. 72 3.06 258 6.76 3.57 2.95 10. 93 2 93 9.4 3.20 271
Draiv 212 1.74 270 1.3 s 17 2 223 10.71 226 2.16 1233 3.30 2.26
Pst iv 17.25 16.80 0 0 0 0
Pou® 15.38 1.26 12.46 398 1.4 O 0 0 0
Xho iv 17.25 16.80 0 0 0 0
BamH iv 0 0 0 0 13.84 4.17 0
Sa iv 6.62 5. 08 2.31 14.30 2,43 7.70 6.56 2. 05 6.27 3.30 3.20 3.66 3.02 2.77 2.12 1. 60 1.0
@ 1.54 1.26 ’ 1.35 278 2.4 2.26 1.0 0.94
EoR 00 12.61 4.5 13.28 3.33 15950.8 0.19 9.144.46 3.60 12.71 4.36 16.89 2.63 1.08
Sma iv 876 8.76 14.36 2.49 0 17.29 17.13 17. 84
Mlu iv 17.25 0 0 17.29 0 17. 84
Sal iv 0 11.99 4.62 0 17.29 17.13 17. 84
e 229 1.7 1.33 1.54 1.28 0. 65
Hinfiv 0.99 0.92 1.57 1.26 017 1.401.02 0.78 1.5 1.4 0.82 2.41
Kpn iv 0 15.05 220 0 0 17.13 0
. 6.56 5.65 3. 52 1.50 1.33 1.
Hpa iv 17.25 65 14.99 2.26 8354.8 3.46 0.7
. 17.05£0. 46 17.04%£0.32 17.47£0. 34 17.3610.55 17.0810. 66 17.77£0. 91
mean hase pair
30 16
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3 mtDNA Nj D
Tab.3 Nj and D of mtDNA by single enzyme digestion
(G ()
L. stellatus L. sebae L. fulvfflamma L. fulvus L. vitta (HE) L. vitta( HD)
L. sellatus 33 9 10 10 7 10
L scbae Q 0780 2 3 6 7 5
L. fulvflanma 0 0649 0. 1446 26 8 7 5
L fulus 0. 0691 0. 1016 0.0759 30 10 7
( )
. vita( HE) Q 0835 0. 0823 0.0746 0 0569 2 9
(G
L. vitta( HD) Q0 0531 0. 967 0.0879 Q0 0718 0. 439 16
2.2 PCRRELP Hpa ® . Msp iv
mtDNA DNA , 5 RFLP , 6
900 bp ( 3 5 4%
8§ 4 (Sty Iv Hinf iv Hpa 5 5
© My iv Sau96iv Siniv Taq iv Hae ©) , D, ( 9
2% 2.3
(4, mDNA-RFLP  PCR-RFLP
DNA D, RESTDATA ( 6
, Numts PCR-RFLP 7)
3
, mtDNA-RFLP PCR-RFLP
0.0439  0.0751,
Bl B B e gite
, miDNA-RFLLP  PCR-RFLP
3 mtDNA Cyt b HE
Fig.3 The PCR product of mtDNA Cyt b gene segment ’
HD
PCR-RFLP N} TREE
1543 HD HE ,
L ., mtDNA-RFLP NFTREE
515
o HD HE
231
mtDNA mtDNA
4 Cyt b
Fig. 4 L. sebae mtDNAs Cyt b gene segment RFLP ?
by single digesion ,
a: Sty ivib: Hinf iv; ¢ Hpa @;d: Msp iv; e: Sau961v; f: Siniv; [1]
g: Tag iv; h: Hae @) i: ; M: PCR marker
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Fig. 5 PAGE comparison of ¢t b gene segment by sngle enzyme digestion
1: ;2: 3 3: ;4 ;5: ( ); 6 ( ); M1: PCR marker; M2:pBR322

DNA/ Msp 1 markers
1: L. stellatus ;2: L. sebae; 3: L.fulvilanma; 4 L. fubus; 5: L. vitta( HE); 6: L. vitta( HD) ; M 1: PCR marker ; M2: pPBR32 DNA/
Msp1 markers

4 Geb Nj D
Tab.4 Nj and D o Gt b segment by single enzyme digestion
( ) « )
L. stellatus L. sebae L. fulviflamma L. fulvus L. vitta( HE) L. vitta( HD )
L. stellatus 12 4 8 6 7 6
L schae 0 0862 9 4 5 4 3
L fulbiflanma 0 0519 0. 1067 17 9 8 9
L fulius 0.0718 0.0778 0.0501 15 7 10
( )
L. vita( HE) 0 0703 0. 1139 0.0718 0 0789 19 9
( )
L. vitta( HD) 0. 093 0. 1557 0.0706 0. 0562 0. 0751 23
HD HE
HE HD
L. fulvus — L. fulvus
L. fulviflamma {.. fulviflamma
L. sebae L.slellatus
L. stellatus L. sebae
6 mt DNA-RFL P 7 PCR-RFLP
Fig. 6 N} TREE accoding to mtDNA-RFLP Fig.7 NJTREE according to PCR-RFL.P
Numts [1.1]
[ 18]
, , mtDNA DNA , PCR
HltDNA ) ’
2 2 2 2 RFLP
[1] ( )

( ) ( ) N umts.
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