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Tab. 1  Restriction fragments length of mtDNA from the Mve species of groupers digesied by single enryme
Mim SNaEM LT85 1 woam EAhER t0aER
Enzyme E. merra E. furio E. awara E. shasra E . wpoem fascicit
HamH | 15.80 2.48 1] o 14.38 4.27 a
Hegt | 18, 8H .22 3.57 0.TB 10.23 4.20 2.68 B.45 332 2.80 16,24 2.0
1.1 1.65 1.38 0.87
Bl I 14.04 4,54 B.19 5.46 4.58 18.47 1293293263 182
Dvg | n n n n n
Exl | 16,76 1.53 10.79 B.19 18.80 11.22 7.60 18.21
EoRV 9.42 4.80 4.4 9.21 7.37 1.7% 18.47 18.42 16.8 1.4
MHindl n n fi n n
Kpm | 18.86 18.33 0 0 18.21
Mlu ] 0 i8.13 18.47 o 1]
Pul 12.48 6.15 12.16 6.12 17.57 0.92 §.41 6.24 3,81 10,66 4.69 .97
Poull 0 0 16.5% 2.20 15.43 3.03 9.87 6.9 1.4
Sal | 18_86 0 0 0 0
S | 10.45 4.60 3.47 4.2 4.47 11.61 3.49 173 15.43 .37 9.04 400 3.0
0.97 0.83 1.98
S | 11,88 4.60 18.13 15.34 3,36 18.42 15.61 1.0
Syl " n 5 n n
Xba | 6.15 4.69 3. 4 B.60 2.61 2.16 11.88 4.74 2.18  S.3) 4.47 360 n
2.7 1.m 3.08 1.14
Xha | 16.76 1.85 10.10 §.40 0 16.57 1.77 18.21
X180 18.52+0.21 18,44 £0.21 18.56+0.18 18.57+0.19 18.3610.11

N EERNEA, " RN RE R R
Notes mtlNA not being digested wee marked with™0" | the Fragenents nos being detectod complerely are rmarksd with™s”,

PR R £, o DDA B FT TUMNIK), SHAE
Y mtDNA DUNU) R % 26 f0 2, MR

MU, SRR T sHERaN
MW REN(E3S—7).

3.2 HHA mDNA HENDRRTSRERD

TR LU B R b R e O R
ERENLEE, ST ANES LT . MOESN

B2 MEATER mDNA IRT AR

Tab. 2 Restriction fragments length of mtDNA from F . merrs with double enryme digestion

I W R A b Hitim K RXA AL BRIl ] KBRXAMN

Enryme Fragment leegnh Ensyre Fragrent lergnh Ermyme F ragmen: length
HBe! | /Bglll 9.04 4.69 4.35 Xhol /Hgdl 12.78 3,98 1.98 Xhol/Bglll 7.5 55917180
Sol| /Bt 1 13,33 5.13 Xhol 7 Sall 9.427.32 1.94 Sma|l/Bgil 3731001
Saf | # Hgtfll 13.99 3,46 1.10 ExRV/ Hgl ] 6.24 .99 4,08 3.02| Sema | # Sal T 11.08 4.6 2.61
EoRl/Betl 1268403166 |EorV/sail 3%t T P Lt/ mamil 153117168
EmRI/Sll 10.726.23 1.72 BamH| /Bl ] 8.277.32 2.83 Sml/Sll 7.M4p3030

.70 3.9 3. 22 10.45 4.8 2. M

Pel/ Bl 12.683.322.% EwRY 7 Bel I 1,75 1.9 Sl / Betl 13
Pal/Bgill 6.455.35 4.47 1,95 | BamH 1/ Sal | 13.99 2.46 2.2

B, TEENRERS A FRRENN SMETT RN ETRY.
MNote: The lragmeeds marked with™ = = which were aot detectod were estimated scoording © the s of the other Trgnents.
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Tab.} Resirictiion frogmends keegih of miDNA from F . fare with douhie eneyme digestion
W W RA A b W KR Ab WU M Bk AAb
Fruyrme Fragmemn length Enzyme Fragmen: length Enaymme Fraggmen length
Kpn |l # Xl 10.31 &80 1.41 Pl /X0l 9.234.57 3,24 1.60)] EoRV S/ Kaa ] B.04 7.24 1.9 1.5
7.81 6.25 2.70 1.26 . 9.42 4.7 3,13 6.76 5.52 1.4
Bgi | / Xho | 0,68 Sul/ EoR] 1.4%e EoRV /7 Pa | 1.9 1.12
Btl/Km!l 909457381, Ssl/7/Pel 7.75035 2.1 Pel/ Masl 12.244521%
EoR] /Kpm] B.737.39 2.7 Smal/Km] 12.90 6.03 Pul #Kpa] 10.18 6.35 2.08
EoRY /Ml 7.60 4.80 1,99 1.79)] Sea ] “ Xhs] 8.48 5.15 4.60 Mie] /Kpn ]l 15.09 3.2
Mis ]l /Pal 12.52 4.42 1.64 EoR|/Ms] 1045 7430.76+ Mis ]/ Xkl 10,45 4.60 3.17
= "Rt BEEREFARNAN AN ERCERS.
Sotr ;. The fragorenis murloed with® = % weere o detertod and were ovtammind scooeding 50 the mee of the other frmgmeonis.
B4 REEA mDNA TRUAE
Tab.4 Rolrkctkn fragments longth of mil%A from E . owmare wilh double ouyme digotion
wom KEXA AL Wi FRAA A L] BB A A
Enzyrme Fragment length Ensyme Fragment length Enzyme Fragrment length
Betll ¥ ERV 11.57 6.87 Pul/Mal 16.8%1.11 1,08 Pul /ExRY 16.15 1.9 1.00
Miwl/Bgll 10.10 5.58 Pal/Bgtll 8.95 8.5 1.08 ExR] / EoRV 17.22 1,04 0,00+
Miu 1 7 EcRV 17.22 1.10 Xba 1/ Bt ll E;ﬂ““ e EwR1/ Ml 16.83 1.130.40+
Sesa | 7 Betl 9.86 5.52 3.1 Xoul/EoRV 5.92 539 4.64 2.21| EoR1 /7 Be/ 1 11.91 5.45 106
TAT 4.64 1,23 10,07 4.15 1.40
Sma | 7 ExRY 13.65 3.27 1.7 Xbal 7/ Pul 2.21 1.05 Bell 7 Pul 1.39 1.00 0.10
Betlspil PVIDLE sy 14N 0 XL/ MisT 6.94 4042723
.00 1.3 1.1
14.26 3.15 1.00 10.10 4.07 2.24 496 4,10 3.60 2.68
Smal/Pel 4 one Bt l/Miwl | oip 570 Bell/Xal ;01305
TE:™ = P M IR MR T A, O Y R T
Sime: The fregoreras marked wih™ + 7 whech were ron deterond were ssenre) sooonding 1o the sawe of the ovher Fragrae
S EALER ouDNA TN E R
Tabh.5 Restriction Mragments leogth of mtlNA from F . alases with double coryme digestion
Hm K& AN Wi KRX AN MmN N BN
Eneymme Fragment length Enryme Fragment lengith Erurymne Fragrmen! length

ExRY /BamH] B.B6 5.51 1.9
EwR | 7 EmRY B.B6 7.6 2.09

EmR 1 7 BamH 1 ;ﬂ:- 3.33 3.0

Pal /7 EoRV K.09 6.55 3.48

Pul/EaRT 9.70 5.04 2.46 1.5
Sma | / EmRY 16.18 1.66

Sea | /Poull 11.97 3.81 2.86

Xho |l / E»RV 12.72 3.81 1.82

Xhol 7 Sma] 16.15 1.850.28¢

Poull/ BemH] 7.9 48 327312
.30 3.27 3.03

FPeu [l 7 Xhe | 1.88

B "R REENAT LRGN . REMES RN KNS
Mote: The fagroents marked with™ * * were oot detected and were estimated scoording 10 the st of the other fragrrenos.

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

M8 THK~EE L JER

®6 CWERA mDNA TMOH R
Tab.6 Rrestriction fragments bength of stDNA from F . sepien fascisius with double enryme digestio

- FRX A L] KR A AL i U W R A
Enurynwe Fragrnent length Eruyme Fragment length Enuryrme Fragment lergth
EwH] 7XAha 1 13.37 4.96 Bgll #EwR]1 13.37 3.08 2.9 Poull 7 EmRYV 9.63 17032 1.8
EnRY/ EmR | 16.59 1.67 0.21 » Aol l7Bgil  13.79 2.9 2.06 Poull/BoR]I 9.63 325 1.7 1.4

EoRV/ Xl 1297 3.481.65 | Pul/EaR | :‘g SN Posc 1l 7 Bl 1l :‘gf'” ol
bgill / BRI 17.65 0.70= Pul 7 Xhel :'g"‘ 58 Poull 7 X | :'ﬁf'm'ﬂ
Bt/ Xl 11,82 6.39 Pal/Beill 10.14 4.96 3.18 EcoRV /Het Il 16.31 1.59 0,49+

7.40 4.78 3.07 10.78 2.01 1.2
Bel [ 7/ Xha] 10.28 5.87 2.26 Pal/ ExRV 189 §.47 Pal /Bl 1.61 1.9

G TS T2 LS s T PR LRy e
“awr) The frmgmeries mmriand with™ * © seere en chevectond and were sstimated sooorvding 1o the sise of the other Tmgmmis.

Miabedefghi|kimuepgrstuy M2
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Fig.2 Pans of reswriction fragmenss of meDNA from
E . fario with double ensyme digestion
ML ATNA Tl W o Kp [ 7 Xhe | gl gl | 7K 1 s Bl
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Ui EoR | 7 K | shi EnRY / 0w 1 1 ERY / Ml [ 1 B3 SRERR onDNA BUWAES
Hps | / EcoR T ooHpm | /Kpm 1 ol Mt T 7 Pos 1 o Ml 1 7 Fig.3 Physical map of muINA of E. mera
Pulim:Pil "0 ] ioc Pl 7 Pe lipeSm |/ 0w | iy
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ANAEnR | + MHind [

M4 MAOER oDNANTRRNE M5 WOES oaDNA NWARR
Fig.4 Physical map of mtUDNA of E . farie Fig-5 Physical map of miDNA ol E. sumre
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Physical maps of mtDNAs of five species in Genus Epinephelus

YANG Shao-wen, LIU Chu-wu

Abstract: The restriction fragment length polymorphism ( RFLP) of mitochondrial DNA (euDNA) of
Epinephelus spp. (E. merva, E. fario, E.auweara, E.aksara and E. septemfasciatus ) was stdied us-
ing 17 restriction endonucleases with 5- and 6-bp recognition sites 10 construct their physical maps of mD-
NA and establish & panel of molecular markers for the purposes of protection , exploitation and unilization.
The samples were collected from the coastal aren of Zhanjiang, Guangdong Province. These enzymes includ.
od BamH] Bgl | ,Bgll .Dra | ,EcoR [ , EcoRV ,Hind [l ,Kpm | Miu ] P [ ,Poull Sal],
Sal . Soal .Syl . Xba | and Xbo 1. mtDNA was extracted from the fresh liver tissue by applying &
difference centnfugation procedures. The punfied mitDNA was cleasved by single or double enzymes. Elec-
trophorese of digested products was conducted through 0.7% agarse gels in 0.5 TBE runming buffer s
room temperature and 5 V/om for 2 h. The sise of mtDNA was estimated using the Gelpra32 software. The
estimatod size of mtDNA was (18.52£0.21) kb, (18.44 2 0.21) kb, (18.56 £ 0.18) kb, (18.57¢
0.19) kb and (18.36 £ 0.11) kb respectively for E. merra, E. fario, E. cucara, E. akogra wd E.
septem fasciatus , which almost acoorded with the results that had been published of mare than fifty other

species of fishes. There were 20, 17, 16, 12 and 13 cleavage sites detected for E. merra, E . fari, E.a-
uoera , E.akbsara and E . sepoers fasciatu with lﬂ{uﬂhﬁ‘ HamH 1 ,Ml ,Mn JEmR 1 .ExRY .,

Pal.Sall.S5ual.5mal snd Xho | ), Hincloding Bgl | ,EcoR | ,EcoRV Kpm | . Miu] Pu],
Scal ,Sma | and Xhe | ) . Blincluding Bgl | .Bgl Il \EoR | .EcoRV ,Miu [ ,Put | ,5ma | and Xba
I ), Mincluding BamH | ,EoR | ,EcoRV ,Pst | ,Pou [l ,Soma | and Xho | ) and T(inchading Bgl | ,
Bgtll \EoR | .EcoRV ,Pst | ,Posi [l and Xho | ) restriction enzymes, respectively. According o these
cleavage sites , the physical map of mtDNA from the five species was constructed. The enzymes Byl [| and
Xho | can serve as disgnostic markers for identification of these five species. The cleavage sites of the en-
zymes Bgl [l and Xho | showed no genetic diversity of intraspecies among these five species.  There wome
2, 3, 1, 3 and | cleavage sites detected with enzyme Hgl [l . And the relevant restriction fragments lengths
of mtDNA were 14.04 kb and 4.54 kb; 8.19 kb, 5.46 kb and 4.58 kb; 18.47 kb; 12.93 kb, 2.93 kb
and 2.63 kb; 18.21 kb for E. merra, E. fario, E. cucara, E. abeare and E. septem fasciatus, respec-
tively. There were 2,2,0,2 and | cleavage sites detected with the enzyme Xho | . The relevant restriction
fragments lengths of miDNA were 16.76 kb and 1.85 kb; 10. 10 kb and 8.40 kb; 16.57 kb and 1.77 kb;
18.21 kb for E. merra, E. fario, E. akaara and E. septemfasciatus respectively. [ Journal of Fishery
Sciences of China, 2006, 13(3):344 - 351]
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