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BBERSE mDNA D - loop FF I EF S
A ARA 4T E ESE 4R

(L PEAEFRE SRFAUHTHRELSERE, LA F5 266003,

2, BRI LR

THEARNFSFAERT, PEAKAHERLR, RERAHIH, LA T 266071)

AE R AR S REEUR I ( PCR) AR M LR 2K 5 58 2 A A9 35 &5 B 8% ( Scomberomorus niphonins ) B (n = 20) )
mtDNA D - loop FEPUREATIN K48 T KA 500 bp B4 724 . PCR PR alifb s dL45 Rl 188 T 410
bp BEHRE A B R HDY B HEER . H Genedoo B EFHERE HLAE, 763X 20 Mo, SEA W T) 54 4
TR, m1E 2 MHERK . M REEA B AFERGLE T MRS AR 2 MR SR RN F MRS, B
R MEGA 8t 8 b R B AR 893 IR, H-4B B 7 UPGMA I N] R4EHE, FI DNASP $R{:H 8 £ %
8 (8) 20 54 B E RS (P) MR E R (K) 454 0.027 1 111,047, 552 R0, & 45 S
¥ mDNA D - loop S FE-MEEREER A, E4 THEE A RS ERE AR AR S EHE T, :

SR I AU mDNA;D - loop it f& B
FMESEE: Q959479 ARG A

& & S ( Scomberomorus niphonins) B3 FRED
OSBRSS A TARILEAE, I EKE
B RE KA R ARE, BEA KR
(AR KIS 10 mm FES ~11 A1 4
ERFTREERLASE) ERRR Y
B AT S S TEAAE BN R
Xiglc. B 20 R 50 AR, A T —HE
RERMEMEEBEXEAEEMNRL TR Z
— %, 820 42 70 SEUS IR, TR R
Ab 3t B AN ST, B R R,
HHRFZRTEBEN, UASRERE T S DO
REBEPERIFEREFES ", DHEEERE
HABIFE R AT EUER R R R T R I
DEEIMEEHTES . 245 EHMERERD
BRI AT EITRIRE.

228 {4 DNA(mtDNA ) BA 9k AR By

Wl BRA:2002 —09 -02; T HEA2002 - 11 -28.

BEWE : EEE LM R BRI TR T B (619990437 ) i &
H AP S RN E ( Y2000D04).

TES WS BBMWO1978 - ), &, L F o, AW ED Ty
3.

BPAEE T % E — mail; carlzyu@ ong. edu. cn

FRHS 1005 - 8737 - (2003)03 - 0177 -07

FERK S FENGR R AT R R R
BIEFIFA, B BRI PR EHA R B 1% 4L
REBMRWA A TR . RHFEM 46T RS
A3 S 8% mDNA D - loop /¥ 54T PCR § 3 70
FF LS T A T B R S 15 AR, 5
SEH E A PERCH B AR S MR LA KR

1 SRR &

1.1 #E

40 BT S DR T 2000 £ 5 B FARAL
Bk, FH XK 420, 8 om, PH&HE
Fr612.2 g, ¥ 1 ., WRRELAEFEEKE S
A -70 C) &AL,
1.2 #H&
1.2.1 B DNAREL M 40 BI5 S Dk P EE
HLIEE T 20 A, 0. 1 g [P 40 AR B A
DNA, & DNA BB MA B - | FE#
71 ,DNA 2R FRBHHE . 70% (K HAK) 2Bk
BT 100 pL BAKIER, -20 CRITS
Ji:
1.2.2 PCR## %/ PCR ¥} miDNA D - loop
K Cyto b B H5EE4 7 E B t(RNAC(RNA™ ) &
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BOH

B 2B S M (RNA (RNA™ ) BEMAISH D -
loop # K FRSY I, BT HIESE S MU 89191 &
iy

D1{L15926)}:5" — TCAAAGCTTACACCAGTCT
TGTAAACC - 3" fil D2 (H16498 ) :5' — CCTGAAG
TAGGAACCAGATG -3',

1~ PCR RIRLERBUN 30 pL, HPRIR DNA
1 wL,dNTPs (2.5 mmel/L)2.4 wL,3|# (10 pmol/
L) 0.6 uL,Tag BAM (5U/pL) 0.2 pL,3.0 uL &
W (1 x 10,8 Mg ) IS B A2 B F TUAOK o

FE PTC - 100 PCR X b 347 PCR FLRY , R FI#%
&3 PCR(80 C) , RAIREFF N :94 CHAEH 2 min,
RIS BT 33 B ER (94 T 45 5,52 € .1 min,T2
C . lmin),72 CEM 5 min; 10 CTHM. PCR =4
A 1. 4% SRR VR E e e 3K 43 7, EB B8, BERE LR
1.2.3 PCR>=%#® PCRE=YZSENA
(SK142, b ¥4 T) #i4k)5 , B3 Perkin Elmer 2 5
ABI PRISM BigDye TM Terminator Cycle sequencing
Ready Reaction Kit }& AmpliTaq DNA polymerase 7E
PCR {¥_b #4780 FE RUBE, 7~ Yo #4L /G 7E ABI PRISM
377XL DNA S LT RPN R, WRERHETT
AT X B IE; Genedoe K 3 17 H F L 8
MEGA # -+ E AR 4R (S EE B, 3 A UPCMA
I NJ Z4G0HH; DNASP ST BGRE BRAESH

2 HR5HE

2.1 BRABENFIINERBENRETIER

H i) DNA PCR 318 /™% Y el Sk kar I 45 57 40
1 firm. ATEAR B/ 500 bp 19 1 SREFTH
Wi 7

ABBFIME T 1 A LB 20 A K miDNA
D -loop Fr3M 5 B, 7E B 5 51 By Bk A SRR T NS
HRE RS E X 410 bp, #|F§ BLAST &5 GEN-
BANK r£khr{k DNA FEF#EAT b, S R KA L H
s ME P RS AR R ERE (T
86% ),

AT.C.C 4 #fEEf 20 M ERPHFHER
A8k 31, 42% (30, 819% ~ 31. 95%).37. 22%
{36.34% ~ 37. B0O% ). 11. 93% (11. 46% ~
12.68% ) .19.43% (18. 78% ~20.05% ) , AT 5 #&
(68.64% )BT GC SR (31.36% ), HREH, K
B O miDNA D - loop ZEE K AT SR 5#H&E D -

loop ZFE ) AT & B (65% ) FIF4EH D - loop HH
&9 AT 4B (58. 1% ) Feapisin " - XS
B miDNA D - loop ISR mE AR 5 .

2000k
1 (el
500b

100k

M 52 53 = 5.

E1 Hf DNA ] PCR ¥ 7%
PCR amplified producis of D - loop in Spanish
mackerel
M:DL2000 4+ FHrid;
8.2.8.3.5.7.5 8. 4M A M K TaeE 4 AL
M DL2000 Marker;
5.2,%.3,5.7,5. 8. Four individuals of Spanish macherel.

D - loop 751|728 R4 s TE A SBERF K P 043
AN 1 fiR. 410 bp K AZTFIRIT 5 3oy
T4 MRS HPFELABBERE (LA
97.138) ,1 MREEEA (RS 173) ,43 MEBALA
(A-G.C-T),7 TR & (182 3.7.8.11.21,
85.139) B 2 e 55 AR 4 R B A 2E AR08 (2 aR
16.108) , Z&RWLIE M, 7 410 bp (IEHRED)
W,93% RN ST FE 1 ~300 bp, MAHRALE
Mg A4 1 ~ 100 bp,

2.2 HENRESHNESN

2.2.1 MEZEESN Eif DNASP (3.50) %K
B X 20 M MERIB S Z RSB BB AR
B(S)Ry 54, BHRMEBREN(P) K 0.027 1, FH9#
HFEEE RN (K) 3 11,047, 0, BE S TRk
BEBREEAEE .. HEK, tDNA IR A
BWALH D R mDNA F ARG E SRR
FE, BEERSE. AZREE WP, ATHE
TREHTR™ . mDNA 8 28 {E1E A
EMEB AR B E B AN RS (BRRE
AN RS RN, B, XESR TR
RFERHERN D RFEFRERAT

FHEFRHNE S SR BESRESH(S, P,
K gtk iy D - loop {H( S =26,P, =0.013 87,
K=6.643)" Boh L4509 D - loop F (5 =38,P,
=0.012 5,K=5.206 1) &, X #h o & — @l
B SRR EREGR; H—HE, T HES 8 SRR

Fig. 1
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B4 e ERA X, B E R 824
¥ RE I B E A ORI 7= R R L
%, FRERE. Ah, BRORAR TRES
HpEFEaR, ARZAHTALHMEEGTS
BRELF A, Bl R RERNRES
Bt

2.2.2 TEENERXE A MECA2 Bit, A/
1% D —loop FFFIBH T 20 {81 i Kumar & 1%
BEm(&R2), AF2 TR, D20 &P 2 4
AR BB BB R 0 0. 00, BMEAT 2 A~ ME R

BHMF VAT LAE, SR 20 AGER Q8
FAE 0.059 FiMk 5.8 55 8.29 Z HIERIGER; D
B/ME0.002 414 8.7 5 S.30 Z IR0 IEIES,

VA 20 -4~ 65 D - loop FFFI#EH) UPGMA %
SRR NI RG4S BIME 2.8 3 fim. MEBHAT
B2 MFEBANRENNHINE R ESR—
20 MEBRT 2 KX, LRk DNA BT
BRI, AT HENTREER 20 MR RERRET 2
PRRASFREAED,

: Snip17?
Snip}1

Snip23

Snip2

Snip27

I_ Snip7

L— Snlpao

Snipa2

Snip22

Snipd

Snipa

Snlpi1

snip29

0.045

Enip14

SnipZ28

Smip25

M2 D -loop FFIBIN UPGMA R&H
Fig. 2 TUPGMA phylogenetic tree based on D —loop sequences

3 &

FHIEND FFFIRBHBERIEEHES
B EEERE X RHRA, ERSRURES
MRKERGERMREEHEEEEE. NBfE
FHHLAEE, - TURNREEREERSH
B RES ETF A AL I EIIMER. PR
BESHERTR LGN R AFRDMELE
MR, A RBE R PR E R B
A7 BE A RIHEACHE 1y R4 TR I AR R I 4
Rz, BEEEHERRET SEOLENES E£F

REATRRAE, #RBAE, BROGHEAL T & 2 RiMp# L
F#Y, EERETEERBRRFARE, FE RN
REKRRBE YL A, B a i A kel
BARAL, P EREHATR, ER SRR,
KIEATE , # & E Hag 2 SRR B RN
et FARFLUMMRERSR, FTREEHA
SEWE R SR FR R BB K B i 15 SR K
FRE O TILFERSEREATRE, SrEEE
BEEFHEKTFRAEMMERE. Y8, EREE
27 H AT AN = B HRAE SRR T B LB
PRI E R, L, BT I AT S R B 1
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ERHS . TR A L8 mDNA D - loop FFFITER 4T

0200 S0 600 SWT B0 €00 LIOD 000 9961 IFRTL O06T Q00T €500 OPOG MO0 ET00  SWQ  EXO0  L100  zedmeg
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hoE kR

510 %

ERMEO, UZ AR, 45 EEM Ei1#T
B ERER MR, R RERTLEE, KRB
RIA RSN, LA ILA BRI R G S HEE AT,

Snip3

|5nip5

PLER P A DEMHE R, LORILR RN
M.

Sniplé

SnipZT
Snipl7
Snipa1
Snip2

Snipl10

Bnipii

Snip32

Snip23

| SnipT

i_SI'IlpSD

Snip22

_|—Sn\p25

Snip14

—

Snip26

0.005

Snip2d

W3 & D-loop FFFIASIN N) REER
Fig. 3 NJ phylogenetic iree based on D —loop sequences

AR B 1R 5 i R K AR B
BAHT T4, B85 R 5 A A2 i R K
DEE SRR BE BREKT SR LRE,
A, miDNA AR R MM ERBEELR, RIEE
RRHTEE S H BT AR, AR S, D - loop F
Pl MEE REA, SR AT 1S W B+
BRHBREZHEYE, XER D -loop FFFHAEFRT
ERATREKEWRARAE. 4%, mDNA HbA
HL A T RAKTE (F# EAKF) 247, FE,
iR B THET D -loop FRIREEMHEANE
B (R) M8, ATt e 8K E A RSk
HIRE . M, TS mDNA 31 A< R 9 2 B (4n
ColCyth ) , #f— 45 L 805 S DO BY Py R BR 4K
[ABEErEN. BFMTERIBARE DNA B
FUSR S0 K e B R PR BHE (40 AFLP (RAPD) %5
SRk, I EME RN TE, NI 4B F W 2 H 38 5
W o5 T (18 s AR K P R R BRI

E 2 pd
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origin of Lake Vietoria cichild fishes supgested by mitochondriat 3 ,2001,28(4) ;291 - 300.
DNA sequences[ J]. Nature, 1990, 347(11) ; 550 - 553. {14] Quan Jiexia, Zhvang Zhimeng, Daj Jizun, et al. Genetic Diversi-

[1}) HSE, RRD, fhiid, 3. HaATHMEBES A RERE ty in Lizahaematocheilla Inferred from RAPD Analysia and Mito-
BB A DNA 0T, W RE4ki) ,2000,22(5) ;82 - 87. chondrial D - loup Seguences{ J]. Biochem Gen, 2001.

(12] TKEAE. et o F R A LI R R B3 T RS AR [15] & 4, &0 #.% SEIERES#EN RAPD
MATRAFR(D]. R0 o ER KL E WA, SN R TR B RA) DNA 2 581]). BE5H
1998, 8 ,1999,30(6) :609 ~615.
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Genetic diversity of Scomberomorus niphonius
in the Yellow Sea revealed by mtDNA D - loop sequence

JIANG Yan-yan"? , KONG Xiao-yu', YU Zi-niu' ,ZHUANG Zhi-meng® ,JIN Xian-shi®
{1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China;
2. Key Laboratory for Sustaingble Utilization of Marine Fisheries Resource, Ministry of Agriculture;
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071 ,China)

Abstract; The PCR technique was used to amplify the mtDNA D - Loop in 20 individeals of Spanish mackere]
{ Scomberomorus niphonius ) collected from the Yellow Sea, along the southern coast waters of Shandong Peninsula.
The PCR products were purified and sequenced. As a result, 410 bp nucleotide sequences of partial D - Loop gene
were obtained { the primer and some of the marginal sequences were excluded). By using Genedoc to align and
compare the sequences of these 20 individuals with each other, 54 varialien sites were observed, of which there
were two deletions, one insertion, 43 transition sites, seven transversion sites and two transition - transversion
sites. The pairwise genetic distances were computed by MEGA. The UPGMA and NJ phylogenetic trees were ob-
tained through the cluster analysis over the pairwise genetic distance. As estimated by DNASP, the number of poly-
morphic sites {S) is 54; the nucleotide diversity (P;) and the average number of nucleotide differences (K) are
0.027 1 and 11. 047, respectively. It can be concluded that the variation in mtDNA I} - Loop of Spanish mackerel
in the Yellow Sea is relatively rich, As a result, mtDNA D - loop can be one of the genetic markers available for
scanning genetic diversity of intra — population and inter — populations.

Key words: Scomberomorus niphonius; mitochondrial DNA; D -loop; genetic diversity
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