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IFPEER AR EZE b 16S rRNA EE K EFEF| 94

KL, B oA A, oG, TP, R

A. FEEBFE R BRAFEATHBESLTRE, LR F 8 266003; 2. HBEHFE/RBAR KT, HE 38 K5F
830000; 3. H EAKF=RLFEHF I BIRILKF=HFFT, BB IL 15 /R 150070)

WE S E T ACRE S 5 B A (Coregonus ussuriensis) F i Z Hr51 F0 6 LIN/R W H A & (C. autumnalis migratori-
us) FS B & (C. peled) B BR AR M J1 2 b(Cyt 6) Fl 16S rRNA HERE fr B ifi47 Ty 8 RF 70 5, - b 7 3 fh it
FRFFIZR, 72402 bp ) Cyt 6 ZH B, 3 MR B M EP BT 2 FaF8,Fh i MMERF 2 MRERE
S, T UUBD /R I B A R R RS L 1 A R T 7F 577 bp 9 16S rRNA K A B, 3 A B3R B [ &R
BT 2fa@Ea MM EREL L MRERNER,MINRMEAENSa&E 2 MR TFIE2MER, HRERR
H,Cytb EREHTHEN S FRARTH R, ET Cyt b EFFBIFH], T A Kimura-2 A Hg 20 NJ W R 8. 575
BEeeS N/RME GEERERXREE; AR a8 5 IUN/RM E B80S 5 55 50w 5 35120 62.5 J7 4 Al 152

TE, EFEHH, [FEAK=R,2007,14(1) :8—14]

XBR.SHEAM; N/AME A, 5 A, 4 lE R b; 16S rRNA

FE S ES:Q959. 499 XEkiRiRES A

53 B H fif (Coregonus ussuriensis) s VU /R4 B
H & (C. aurwmnalis migratorius) i a6 (G peled)
$JE# % B (Salmoniforms) . 5 £ (Salmonidae) . H #
E(Coregonus),%7@7}(‘@@%0 e N R s i)
FAE R EIIT S 9 BT ARV 4 PHT 0T, 2
LA BE W0 55 K, S RO TR RFF =& G,
5 IR B e P A R SR, R R s I R (E, 2
S S EAR M, BTSRRI
FEREEZA, & 750 B A S B AR S5 R B T B
Ak, BE B RAR, TR B0 (8 25)
LR, DUIZRIM B A8 A7 T4 2 B I /R
W HEERR P IS A AR, oA THRE RN

L] A2 B B D3] — Ay BT, DL R B AT A
Z., HTHEZERMLFNME, /R E G & A
BT 1998 AR 5[ A 21 o [ 57 58 5% B AR, 7E M F
B A ORGL R B,

KT ER 3P AR RE, FEETER
TG FE | A 5 R 1 S A A s Ty TR [ AR
W T VU R M H A R AT o 2R
DNA FFI01 (B R B A K 70 B H EZ 5 5

Y% B #7:2006—04—10; 1£1T H#3:2006—07—10.
ESmB REBHSAHTME.

X EHE:1005—8737—(2007)01—0008—07

WIFEHRIE . 2k ik DNA(mtDNA) & — # 3L A (]
B AE DNA 40 F, T H B A BEAE ™ K (0 BE R g%
JUF A B4 45 4 e 5 | 8 10 R P 7R AN /R IX
WHNEEFTEERSR S, BT BRI EHBE L%
Mo FRERE VR EE R R RF
FAHM 5 4% 3 # H &1 Cyt 6 A1 16S rRNA i FH
A BHET T PCR ¥ 3R )00 5E , #8937 3 Fh (3 £
MRS KRR KL, IE i T AR B Btz
TR AOEER, B 1R 8 F 88 B8 R Sl & 3
RIS RS,

1 MRE5FE

1.1 KEaH

5P E AERET 2004 £ 10 AR B S H B,
TR B AR S AR BT 2004 5F 4 AR A#H
SEARE R, HUEE A BV AE T 959 Z B B 5E
BRI EEERFEYERERES, —20 CUT
R, SRHAEEMGHER 3R,
1.2 E®¥FE
1.2.1 EFHAZDNAER N3 MAsHARY

TEE B IRBR I (1972—) , &, WL 7E 2, W 52 5 1) 4y #h B¥ 3% % . E-mail : zhangjunli640@sohu. com

EBIRIEE i E R . Tel:0532— 82032063 ; E-mail : gaozhang@ouc. edu. cn
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100 mg, f# A 2 41/ & 3 2 30 A
PRI K4 E DNA, Al fif#4% DNA,
1.2.2 EERKEHPCR Y & @t HTHi
Cyt b il 16S rRNA 3 K F B (9 2 X 5449 5l H,
Cyt b:1L14734-Glu(5’-AACCACCGTTGTTATTC
AACT-3’) #il H15149-Cyb (5’-CTCAGAATGA
CATTTGTCCTCA-3’); 16S rRNA: L2510 (5’-
CGC CTGTTTAACAAAAACAT-3’) fI H3059
( 5 -CCG  GTCTGAACTCAGATCATGTT-
37)081 | 7F Biometra 3 3 {X #1781 PCR & W %&
4 .95 ‘CTIZE M 3 min; 94 ‘CZE M 45 5,52 “CiR k
45 s, 72 °C % f#1 1 min, 35 5 ¥F; 72 C % {# 10
min, KN AR 450 uL, 2 d; 10 X PCR 22 o' 3
(200 mmol/L TrissHCl, pH 8.4; 200 mmol/L
KCl3;100 mmol/L(NH,), SO, ;15 mmol/L MgCl,)
5 uL,dNTP 200 pmol/L, 5[4 # 0.2 ymol/L, Tag
1.25 U(CKEE LD A A, B DNA20 ng, I
Milli-Q H,O %50 pL, 7 F A il i 78 76 .

L b s B 349 5 B 1 B DL HE R DNA 75 4 1 1%
o B2 uL PCR 4 88 7= HE1T 1% T B 45 5 I .
VKM (U=5 V/cm) .
1.2.3 BMFREMNFIIME H UNIQ-10 £

T CEEAE T4

DNA & B A & (LG5 BEAT H 0 B i e
Weslith, F ABI 2 3700 # £ Bz DNA F 514>
A ASCREAT X B, W 2 B R 5 PCR e B — 350
IETE7/R

1.2.4 5344 H DNAStar %14 (DNASTAR,
Inc. ) X} BT 19 77 1) 3EAT 4 38 U HE )7 LL X, Fl MEGA
2.0 BN BT Kimura-2P" B8, i R A
H % v SR () 38t £ PR B9, R NT A r AT 3 b B
AIZE %5 & 3F FIH MEGA 2.0 #4098 8 1 )
Gt B A B 7 AL E R IT A,

2 FRESH

2.1 3#BaE Cyt b EEFT S
X} 3 Fp LK Cyt b HE v Besk ATl T (Lo Xt , 15
F 402 bp M EE B B (E 1), KRB EIFIITE Gen-
Bank [ [ % 55 4 DQ097735~DQ097738, & i
HEfEp 3 AN LT 2 AR SR (Coul M
C.u2), WUhm/RMH Elﬁifrﬂmélﬁ%/\ﬂ‘ﬁnﬂ/\%
MEET C. aml A C Cul 5C.u2 2 1AF 2
MZE BN (Nucleotlde substitution) , C. u1.C. u2
5 Coaml Z 053 31 4 A M6 A H R BN,
Coul C.u25C. p1Z [ 57 5114 FI13A #%

-l ATE BCT AAT COTC C@EA ARKR ACT CARC OCOC OTC CTA AAR ATT EBCT AAT GRC BOA CTR GTC BRT OTT OCR GOG [ &9]

-l ... ae- 22B ol cih che mes mes mes e mme mme mee mes mas= mes= mas mae mms mar osrs sas mrs
-l W R ER el R R SR R R R e R SR R EEE SR R R e e e e

AAsA AAAA
g
-

L[ BS]
[ 69]
[ 69]

CCC TOR AAC ATT TOR GTA TEA TGA AAC TIT EBGC TCA CIT CTEF GGC TOA TGT TIA GCC ACC CRA ATT CTC  [13H]

coBe o [3m]
[13n]
PO £ F. 1}

C.ul ACA BBA CTT TIC CTG BOC ATU CAC TAC ACT ICT GAC ATC TCA ACA GCC ITC TCC TCC BTA TOC CAT ATT [207]
©. ami R £ 111
.y I 11|
C.ul TEC CGA GAT GTC AGC TAC GEC TGA CTT ATC CGA AAT ATT CAC GOC AAT GGR GCA TCT TTC T7C TTT ATC  [276]
€. ami e e oo [278]
c.pd I . .. . [276]
C.ul TEC ATT TAT ATA CAC ATT GOC CGA GGA CIT TAC TAT GGC TOC TAC CTG TAC ALR GRA KOO TGh KT RTT [M48]
C.ul T
o, aml . [34)
c.pd T
C.ul GBA BTT OTC CIT CT CTC CTT ACA ATA ATA ACT BOC TTC BTG GGC TAC BTT CTT CCA  [403]

o mEE EE s @ ES EES ESE @S ESE SEE @ EE ESS =SS5 = ES ESS ESE @ES EES EEE EEE EEE [an2]

C.aml . .G i e € 1111

.yl ..U . A ... .. A M £ 1114

1 3FEEE Cyt b B R BAZ TR T 5 et
Coul F1Cou2. BEHBEHEE;Coaml WHN/RME AlE;C pl. & A

Fig. 1 Sequences alignment of partial Cyt 6 gene of three Coregonus species

C. ul and C. u2:C, ussuriensis;C. aml:C., autumnalis migratorius;C, pl:C. peled
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10 doE KRR 14 %
MREAL, FAAL A9 HIER 9.69.87.111,133,198, AFEF GEEMEBIECFHSTERN 16%), FEFIG

234,255,309, 348,354,360 F1 387 M3, 13 %
B+ EE 12 45 # (Transition) f1 1 /> B #t
(Transversion) , ¥ B tb (T,/T,) N 12, S HH
E AR DU RN B A8 A8 Cyt o ZEE 1 ALT,
GHMCEHEEWE 2, HREW,3 A Cyt 6 HEH

Cytball
50 ¢ vioa
a0 |
2 &%
22707
&8
]-\DIE 20 L
10 I ‘
0 1 1 1 ]
T C A G
1% H % Nucleotide
Bc. EHcam DC.])

TEIMA LR PFEEENN 6. 7%, TEREBIKF
b, 3 F AL A W F 1 Ab a1 2 82 B X (Amino acid substi-
tution) , B 28 45 A7 K] Tle £ C. w2 55738 % Val, = A iE
ZHERERMEBL TS M LI d ABNRN Gl
y, Az F RS RE A EEERERE 3,

Cytbh 3"
50

[\e] W S
f=3 (=] (=]
T T T

155 B/%
Percentage

—
o
T

1 In}

T C A G
1% % Nucleotide

Mc. Hcam DC.])

(=]

2 3ThEE Cyto ZF A RO ERERK
T :Cyt b all, M FBGCyt p 3, B RTBERN BB TE 3 ML AC u, BHEAE; Coam, WM/KIME BE;C p, &

H

Fig. 2 Nucleotide compositions of partial cytochrome 4 gene of three Coregonus species

Note:Cyt » all—the portial cytochrome # gene. Cyt » 3" — the third codon of the cytochrome # gene. C. u—C. ussuriensis.

C. am—C. autumnalis migratorius, C. p—C., peled

0 0

e R I s R e a e oatn BT HatP

oy

.ul MAHNLRKTHPL LEKIANDALVD LPAPSHISVW WHFGSLLGLC LATQILTGLF LAMHYTSDIS TAFSSWC [ 67]
e e o e u n [ Y R [ P e e e et RS i

3 3F AR ERTIILR
Coul F1Cou2: BFHEEEE;C aml: WIM/RKME H i, C, [)1:%—5@;{2

Fig. 3 Amino acid sequences alignment of three Coregonus species

C. ul and C. u2:C, ussuriensis: C. aml:C., autumnalis migratorius;C, pl:C. peled

M GenBank b %, T # T H )8 &5 7 f {1
Cyt b BT 6 4 (K 1), & 75 LX), & I
WU R M B B8 Cyt o 2P BJF %1 5 GenBank
b C.autumnalis migrarorius W %3 E T 5 5% 2
&, 26 HCH 3 396 bp B [F YR A B, LB B B
(Prosopium coulterii )VE 4 40, F| | Kimura-2 &
AR N B, 45 R RH, &0 B it 5 DU /R 1M H

HEE R X AR (B 4), 570 B 80 DU /R M
H e a0 L B84 5 8 0.012 5
A0°0. 030 5, AN T2 25 ML UUIN 7R U1 5 e A1 3K 5
it (C. autumnalis autumnalis) B iR f& 5 5 K
0.023, Ff W EE & KT WUIN/R I B A 5 5 55 B [ i
e R BE S (3R 2)
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11

£1 MEBEHES. FISRKR

Tab.1 List of species names, abbreviations, accession numbers and sources used in this study

4 Species name 485 Abbreviation J¥%|5 Accession number k5 Source
TUIN/R B Coregonus autumnalis migratorius C.am AJ251588 GenBank
C. lavaretus baicalensis C.lb AJ251589 GenBank
i A C autumnalis pollan C.ap AJ251591 GenBank
C. autumnalis C.au AJ251592 GenBank
H B C. lavaretus C.! AJ617497 GenBank
Bt C. autumnalis autumnalis C.aa AJ617503 GenBank
53R B A Coussuriensis C.ul,C.u2 DQ097735-097736 This study
PUN/RM B B C. autumnalis migratorius C.aml DQ097738 This study
= HE C. peled C. pl DQ097737 This study
INFE BB Prosopium coulterii P.c AY382563 GenBank
C.am
62
C.aml
34 C.lb
73 C.l
76 N C.ul
L cw
C.pl
C.au
81
92 C.ap
— .
P.c
4 BT Cyto EFRFBRIFHMER NJH
WA LHBFH L1000 KREERTS0UMERERE.
Fig. 4 Neighborjoining tree based on sequence of partial Cyt 4 gene
Note: Numbers at nodes represent percentage of 1 000 bootstrap replications
whose values are above 50%.
F#2 ET Kimuwra2 BRI THBASEZMHEEEES
Tab.2 Genetic distances caculated among Coregonus species based on Kimura-2 model
C. aa C. aml C. pl C.ul C. u2
C. aa
C.aml 0.023
C. pl 0. 028 0.018
C.ul 0.034 0.010 0.028
C.u2 0. 039 0. 015 0.033 0. 005

2.2 3fMBESHIENESR

HHEZN Y Cyt b 555 51 o] E 24 4 F S HE
YR R A A R TS AR YR Cyt b 7 B
H, 5% E A5 VUn/RME @8 m a8 RS 1k
R () 2929 62. 5 J7 0 152 J5 50, B AE B,
2.3 3 #hBE% 16S rRNA EEF5 547

Xt 3 Bl B 16S rRNA F K Fr B a8t 47 3 =
thxt, 1% 1 577 bp M H¥E A B, KRG8 F 518

GenBank I 7% 3% 525 DQ399533~DQ399536, 3
A5 T B AR BT 2 A A (] 5) , 2 Fp
BRI Z A 1AWENER, Wn/RIMNE & &
BN RS T MR, 2 MR I E R,
SMEETEZAB LA 3 MR EBEMRL LA, K
fFE 2 AN A EEH, A T.G.CEZ&EILE S,
4 FPIZ I B LE 16S rRNA A B FH A4,
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C.ml CBC CTE
C.oa¥

o . am

T.p

€.ul TTT GAE
Lo

. mm

C.p

C.ul BLT TAE
Com? an W
o,

C.p

C.ul BAC GAR
C.a2 ... .
€ .am

.9

€.ul ARL EGE
cC.af ... .
C.am

C.p

C.ul BEA CTE
ColZ sus ao
. am

C.p

C.al I0C ORC
C.m2 ... .
o, am

c.p
C.oud ATC GAE
L o
C.am .
C.p .
&.ul TCE TIT
C.ul . -
Coomm .
c.p .

40

2 & 30

s

R E 20
&8

L 10

0

TG
CET

cTE

RAG

AET

GEE

ETT

T

ECE

T

ACC

BCA

CoC

AT

ALE

CTE

BT

CEA

GTA

oIT

TBEG

ThG

cee

TCA

Tha

ITh

[=L=

EOG

AGC

CCR

AR

R

ATR

CAE

BAC

L L4

TEE

TR

CAG

AR&

TET

CAG

Eon
=W ]

CRA

BAT

ETC OO

€TT GTC

TiL AAT

CAC CAE

CTT TGE

AL BOT

BTT ACC

OET GEA

T [a77)

(5771
. . [37T]
. [T

CET BOC OTE TRA CTA TEE CTT TAAR ORE OO0 ORF TAT [ &)
e e ST s SR | g !
I &
I &5

TIT TAL ATE AAG ACC TGT ATG AAT OGO ATC AGE RGBS [13)
A e [L34]

[EXL ]

[132)

TEA ICT OCC CBT BCA GAA GCU GOC ATA AFT ACA TAL [197)
[NT)

Tl

GCA BAT CAC GYC ARG CRR CCT TGER GTT ARC ARG TRA [¥T6)

[17%]1

[¥78)

[¥Té])

TI6 GGG COA COG O6G GGE AAA ATA ARG COC OOL T6T [143)
. N —— (5]
T ' |

N < T |

ACA BCT CTIA ABC ACC AGAR ATT TOT OAC CRA AL TR [4H)
i)
e [ERENY

| [414)

CTA BUG ATA ACA BOG CRA TCC TCT ©CC ABAL §TC 00T [453)
%3]

HEn

TCA OGA CAT CCT ART GOT BOA OOC GCT ATT ARG ST [33)
[L15]]

5511

5 3 FfhAER 16S rRNA £ [H #% F B 75 L xt
Coul F1C w2, BEHBEHEE;Coam, WIN/RME AlE;C p.EHEE
Fig. 5 Sequences alignment of 16S rRNA gene of three Coregonus species

C.ul and C. u2.:C. ussuriensis; C. am:C. autumnalis migratorius ;C. p.C. peled

C

A

1% 17 # Nucleotide

BCuBCamOC.p

G

B 6 3k 16S rRNA 2K A B A% R A &
Cou: BB AE;C oam: WIN/ARINHBE;C p.m Al
Fig. 6 Nucleotide compositions of 16S rRNA gene of

three Coregonus species

C.us C.ussuriensisy C.am: C. autumnalis migratorius;

C. p:C. peled

3 Wit

A MEERAESHNEERNAS 5 Mm A — 25
Wrek b R 5 A B 35 D2, 3 B B Cyt b 5
HABGETRARSDNTHERER:.GHEERT
Hofty 3 FhAg 3, BT 28 3 7 0 5 I 4L R AR AR K
(10w f&5 (Bias) , G B & = A%, F¥IMNHN 6.7%. 5
ZABELH, 3 A i # 16S rRNA 3 F F B
MR —, Meyer™™ I\ b, B85 F 5 3 060 =
KA Z BIRIEFE R I/, A, (X 5 AR R /D
SHAEREN, AL SBAERBRORER
B, BE WM SRR SR 3 A B A ) E
o, R %S F 55 3 A7 g 3 A9 50 e of0 2500 7 28 1
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A7 B K 0 SO, |l TR T g G R R A R T
% 3 LT AL B 52 B 0 Tk SR BN, BT LB RS T
3 for Bk fE 0% BV AT 3R R b R B AL IR A
WAL —, 3F A Cyt s ERRFBENEGRE
Me—2, 7E H fih 2% n 2 6% (E B2 e Verasper
variegatus S E M V. moseri) 3 1 (Danio
rerio) F W ARTF T R AL A 45 RO FEFS T 5 3
ProddE B 11 AN EE A 1 A, S 5 B i
I M BIEFELTEIAMEERET 1M ER
BERSFAEBREN, HE 45 A0 e REH
Val, 2 HEWE T 1 L HE LM ABRKNY G, BT
L, RX 1 ARERENINE D, HR
AR ] SO

AHEFTR I, Sohr i A 5] 3 D] (0 B 4 s 22 A7 18
ZFhsal - NKFF A R LB I ,3 f A8 Cyt b
R FHIEA 13 A2 27, xS T 16S rRNA %
8 B, DU R I H i 6 v 3 6 B B AR R =
1A ERAE AL, 3 A E ) R 3 AN E R, Cyt b 2
R B IE 2 KT 16S rRNA £, T Cyt 6 HFH
HEAC TR TR AR, A O 7E B S8 o A0 A ) KCSE B 2 7 R
GREPRT —MEFRERRC, CHEH T2
B, IV (Lora lota)P | T dE e (Zacco plat-
ypus)t 02 G JE £ R0 F0 I At — £ 28 35 7 9
JEPT, 16S rRNA A 3 5 3E % fr 7 , A5 & H
JB& ARG IT, T3S T 58 2 0% R Bm 1 B JC (A
(¥1 3R ek Ak 4y A 0e22

Hewitt™* 4& ), #) 5 B 72 3 22 % A 7E B3R
AR, B AR 2T E S 2%/100 74 1%
F R oy BOH R N TE Cyt 6 5B A B b RHE 5 i
AR I — AR, 5 B A
UMUK H B 8w 5 SR AR B 62.5 1
SRR 152 T3 SRR, NAYTE BT,

FAh, SR S TR H A R iR
B 0.012 5,1 C. autumnalis BIPHAN TR T
UMK H E AR 5 8 AL BRSO 0,023,
W ER B R DU RN B E i 5 5 5 B A () At
RS, BRNEEEMS FRKFHEERGE—
TE B9 B, T R — BRI,

DUMZR M H B 850 5 B 8175 E 7o i 45 2R
KW, 2 FREAE Z AR, BT AaRBEYE
TERCRIREAR , KEAAK B T b RISR 4, 2 3 BaE
AR AL 2 FEMAR I B R B, R o, X 5[ HE A
et B (1 8 BN AR R 1 DL TR S RE AT K R I, B

TR A B PR Pt e 2 AR, WP IS )2
S AU RN ERRE, B EE
fep 22 3o 2 S AL A 4, H A B UR B B ek, N AE P R
T OB R ORI B 00 B T RN T IS,

A BT EERKESIH FTRL T THHF S,
o v A

SE

(1] BEEE,Z0H,8EK, % PERKAKEGEEIM]. %R
1« PR R VLR 2 HOR Hi R A, 2002:56 —58.

[2] RAB,EEEEFZY. BAISHEASERMESHEEIN
(7], B K= A % ,2004,11(6) :501—505.

[3] kAP, 30, KA, % FERMBENREE(Corego-
nus peled) ERK R FLI]. K= 2R E,2000,13(2) :36—41.

[4] %A%, B #,ZHN,Z. REAHMUEAENEYERAR
[J]. AP=2:22%,2003,16(1) :39—43.

[5] #ZE,=ER, BRITEIWM XYM FIE[M]. & /RIE,
BT S R R A, 2004:69 —70.

[6] HAX,KEFELFEE.ZAAEEABIESAEAGHA
SR B AREFRLT]. Bkl ,1994,24(3) :11—13.

(7] B ¥, AEEX,#FEF. 5HEASEMELBEELEHT] +
K 7=A%,2003,10(3) :195—199.

[ 8] Sukhanova L V,Smirnov V V,Smirnova—Zalumi N S, et al.
Grouping of Baikal omul Coregonus autumnalis migratorius
Georgi within the C. lavaretus complex confirmed by using a
nuclear DNA marker[ J]. Annales Zoologici Fennici,2004,41:
41—49.

[9] Politov D V,Bickham J W,Patton J C. Molecular phylogeography
of Palearctic and Nearctic ciscoes[ J]. Annales Zoologici Fennici,
2004,41.13—23.

[10] B HE,KEF. AN {4 DNA (@£ 53 T] KAEE
P2:4R,2000,24(4) :384— 391,

[11] Avise J C. Phylogeography[ M. London: Harvard University
Press,2000:1—36.

[12] Brown W M. Evolution of Genes and Proteins[ M]. Sunder-
land : Sinauer,1983.62—88.

[13] Inoue]J G,Miya M, Tsukamoto K,et al. A mitogenomic per-
spective on the basal teleostean phylogeny: resolving higher
level relationships with longer DNA sequences [ J]. Mol
Phylogen Evol,2001,20(2) :275—285.

[14] Kumar S, Tamura K,Jakobsen I B,et al. MEGAZ2 : Molecular
evolutionary genetics analysis Software[ J]. Bioinformatics,
2001,17(12) :1 244—1 245,

[15] Bermingham E,McCafferty S S, Martin A P. Molecular Sys-
tematics of Fishes[ M]. San Diego: Academic Press,1997:113
—128.

[16] Bowen B W,Bass A L,Rocha L A, et al. Phylogeography of

the trumpetfishes (Aulostomus) : ring species complex on a

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

14

T KR

14 %

global scale[J]. Evolution,2001,55(5) :1 029—1 039.

ta) :Pleistocene extinctions and recolonization[ J]. Mol Phylo-

[17] Brown W M. The mitochondrial genome of animals{ M]//Mo- gen Evol,2003,29:599—612.
lecular Evolutionary Genetics. New York: Plenum Press, [23] Perdices A,Cunha C,Coelho M M. Phylogenetic structure of
1985.:95—130. Zacco plary pus(Teleostei, Cyprinidae) populations on the up-
[18] Meyer A. Evolution of mitochondria DNA in fishes[J]. Bio- per and middle Chang Jiang (= Yangtze) drainage inferred
chem Mol Biol Fishes,1993,2:1—36. from cytochrome # sequences[J]. Mol Phylogen Evol, 2004,
[19] Esposti D M, De V S, Crimi M, et al. Mitochondrial cyto- 31(1):192—203.
chrome /:evolution and structure of the protein[J]. Biochem [24] Aoyama J, Kobayashi T, Tsukamoto K. Phylogeny of eels
Biophys Acta,1993,1 143(3) :243—271. suggested by mitochondrial DNA sequences[J]. Nippon Su-
[20] W77, 404226, A8 R, 5. ARG R o BT AN D 6 isan Gakkaishi,1996,62:370—375.
MR FRAEERHEREI]. i %2 7%,2004,39(5): 13— [25] Minamoto T, Shimizu I. Phylogenetic relationship among Os-
18. merid and Salangid fish inferred from mitochondrial cyto-
[21] BRA,HHE, X #%, % BHE® S 40 E #4545 DNA chrome # gene sequences[J]. Mem Fac Sci Kyoto Univ,2002,
o BT A e B BRI ]. B R B R, 2004, 14: 329 — 18:1—13.
334. [26] Hewitt G M. Some genetic consequences of ice ages,and their
[22] Van Houdt J K, Hellemans B, Volckaert F A M. Phylogenetic role in divergence and speciation[ J]. Biol J Linnean Soc,

relationships among Palearctic and Nearctic burbot(Lota {o- 1996,58(3) :247—276.

Sequence analysis of partial cytochrome b and 16S rRNA genes of three Coregonus
species

ZHANG Jun-li* , GAO Tian-xiang' , HAN Zhi-giang' , GUO Yan®’ ,DONG Chong-zhi®
(1. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. Xinjiang
Weiwur Autonomous Region Fishery Institute, Wulumugi 830000, China; 3. Heilongjiang River Fisheries Research Institute,

Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: To evaluate the genetic variance of three Coregonus fish of Coregonus ussuriensis ,C. autum-
nalis migratorius and C, peled ,partial sequence of cytochrome » and 16S rRNA genes from three indi-
viduals of each Coregonus species were amplified and sequenced. The sequence data of partial cyto-
chrome # gene(402 bp) showed that there were two haplotypes(C. u1 and C. u2) in the three individu-
als of C. ussuriensis. There was only one haplotype found in C. autumnalis migratorius (C. am) and C.
peled(C. pl) ,respectively. Of the 577 nucleotides of partial 16S rRNA gene,no interspecific sequence
variations were observed between C. autumnalis migratorius and C. peled and two haplotypes were
observed in the three C. ussuriensis individuals. This suggests that the evolution rate of cytochrome &
was faster than that of 16S rRNA in Coregonus. Based on sequences of partial cytochrome 4 gene,a
phylogenetic tree was constructed by NJ method. The phylogenetic tree showed that C. ussuriensis and
C. autumnalis migratorius was closely related. The estimated divergence time between C. ussuriensis
and C. autumnalis migratorius was about 0. 625 million years ago, while it was about 1. 52 million
years ago between C. ussuriensis and C. peled. The divergence of the three Coregonus species might
had occurred in Pleistocene. [ Journal of Fishery Sciences of China,2007,14(1) ;8—14]
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