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408,25 B: B AN C.a. awratus var.Pengee, bl
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1.2 WMIE PCR EEMBREN
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(pland CA91786, USA) R R UVP L+ @ % ™,
TagINAREMN . INTPsBE LB TRLE
(Sangon) , pBR322 DNA/Msp | Markers & | iR %

BEEN Promegs £2FH~&.
1.3 MEETW
MERFIWAATEESTRENNEECY

EomSaEENtwyLREEN,
1.4 BESEDNABHAR
A RNES AXE - Eise s
[13]mErRTT.
1.5 REEMCRIVESE~HEN

PCR AR FUAIEEUY 25 ol R & W
SR 10 % PCR buffer(2.5 L) .dNTP(0.2 mmol/

L)« MgCh (1.2 mmol/L) . Primer” (0.2 pmol/L}.
Primer (0.2 gmol/L) . Tag MAM(1.2 U),DNA

Templatel 30 ~ 50 ng) . 00 ddH. O ERAGEY
25uL. 0t 1 -2, PCREAERFSTUHE
S min. 94 T 1% 555.50~-60 Tl X(HIIWE
)55 2T HEM | min 32 TWFNTFTICT
EEM 7 min. B %534 5 A FF , 91X PCR R
FHHM, RENREE WM RAETHEY
OMMEETIME PCR EM &L,

PCRY MmN - meme sshith
REEREERLE @6, BETEARNS
MR A RER IR R B, 40 PR S R it
Labwork(3.0.2 8. HRS M TR SREALA,

1.6 WELE
1.6.1 WEEEARME WDNGCEELAE
e MRARDENNKES, FRESOENHR

Leld g B % 101 L8

Tab.l Primers of nine microssteilites NA and conditions of PCR

MER RS r@sim TEdiw Mg(l,! A&ERT

Micromtellite loous Forwsrd promer Reverse primer (memad<L™"')  Am. g
MFWise CAGAAGCTTCTGGAAATCTGAD  GUCAGAAGATTGATUGACAAD 1.4 8.0
MFWI6 GIUCATTGTGTUCAMGAT AGAL TCTTCATT TUAGGTTGCAM AT 1.5 5.0
MFWIS GICOCTGCTAGTGAGTGAGT CGUOGTTGACTTGTTTTATAGTAG 1.0 ns
MFW2a GCCTOCAGATTGCACATTATAG CTACACACADGCAGAGOCTTTC 1.4 2.0
MFW2S ATTCTGAAGCATIRGTAATGE  TACTTGATTTGCTATTGGAD 1.4 50
MW ICTGAGATAGAAAT ACTG CADCATGCTTGGATGCAAAAG 1.4 80
MFW2R CGATOOCTTTTGAATTTTICTAG ACAGTCAGGTOCAGAAGTOG 1.4 0.5
MFW29 GTTCGACCAACAAACCAACATOC  GAACCTTTOCTCTAATOCADG 1.3 5.0
MFWA2 CACTCACAGTTCACAGGOG CATTCITCTGCATTTGLGAL 1.4 M0

1.6.2 BESAR(H) BEL(AMNaEME,
1974) " “ i M, FSEMB A M(PICHEZ X (2)(Bo-

stein %, 1980) " iH 0 .

H=1- 3 P (1
PIC=1- iﬁ-ﬁf;zﬁﬁ (2)

wE lymanl

1.6.) BFREENE(I) ®LL(3)(Na M,

LiWH 19" N REER(D)EBLAL(O
(MNei M, Li W H.1979 " 39 .

I=2N,/(N, +N,) (3)

D=1-1 (4)

Kb PRP ¥MAR; AN +SREEORE,

n HRUEETN. N REH T ZEERSS
(REE N, + N BN HRBHOSORRN.

1.6.4 MBS Bk 1s BEREERE
BN . R L 4E o 6URE ®F A F 293 ( Unweighted Pair

Group Method using arithmetic Aversge, UPGMAI R
SR g RS L NG R B

2 BR5HH

.1 ENSAENESAREA
OTMEEQSE 4 BRAFHTLEENR

¥ BTSSR HERGPER
Z W3,

ESHATRPIC) AR BESENRY
b, Bowstein %7 Wl THERRELRRY
RENESEATRIEE Y PIC>0.50, ilL4
BN E B 8:0.25<PIC<0.5 B HhE 58
I PIC<O. M ABERS S04, IR M
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Tab.l Fregoencies of nine microssbeilites DNA oo smong four populstions of Coromier sp.

M R el 3]
Locus/ Allde I P b " Locs/ Allele ] i 8 H
0. 65T D454 0, 0D o1z D_124 D 166 0.221
0.20  0.33 0.167
LR 00 0.2 0.313 0.1%
0.3 0.364 0.2 0313 0417 0.2% 0.8
0.40 0.1 0.2%

0.187
D.442 0.500 0.45% 0417 0.063 0417 037 MW
oo 0200 027m 028

0. 462 0.0 0212 033 0.5 0.1%

0. 240 0,158 0.217 0.142 0. Qe 0.214

FEEEEER F SEHEYEH]

U FETTEEE PR TS PEFTEL

0.040 0.z 0.9 D.167 0.2 o0 0.3
0.0 018 017 0.9 0333 0.192 0357 0.
0.200 o7 024 0.0 0.1
0.080 0.32 0,333 04 035 040
.32 4217 024 0.1z 0192
0. 200
0.214
0.667 0.5% 0333 0.7TM4 216 0.214
0.500 246 0. 500 0. 500 @.143 0. 500
0.333 0.444 @.167 LR ] Pt 0.288
a5 0.50 050 0.143 0.50
0.082 0.09 0.188 MFW32
14 0.2 0455 025 0.308 200 0.34 0.8 030
1z 0,188 0. 188 0.308 a7 0.600 0333 o0.1m 0.0
126 0.37% 0455 0312 0384 Fr.) 0.5333 D38
130 0.125 0.062 41 0. 400 0.2m 0L

i, P-ERS, B H—I.
Bt |—C . swrming awrnius ; PO suratus awane v, Pogee; B—C . swrsne cevieny ; H—L . owratus red v

3 smANBNEENRSSNESR
Tab.3 Pobvmerphien information content snd betororygosity smong lour popolations of Carassus 5.

nx £ 1. WDEAD S Micostellives DIRA loos T
Population  Parametr MFWI4 MFW16 MFWIS MFW24 MFW2S MFW2E MFWIE MFW29 MFW3I Awng

H 0444 0567 0.797 048 0742 0759 0735 0.50 0.480 06
] PIC 0.M6 0471 0765 0.6 0701 0.708 0.60 0.375 0.365 050
H 0628 0.6 ©0.73 0404 0.5 0.625 0.014 0.500 0.867 068
d PIC 0.1 056 0.686 037 0.485 0.5 0.9 0.375 0.593 050
8 M o, T 0. 644 0. 704 o.611 0. a6 0. 766 0. 65 0. 78RS 0.727 0.7
PIC 0.645 a.5m2 0.761 0,536 0.727T 0,72 0.635 0.7% 0.67 060
H H 0.7 0.853 0.7% O0.408 0.663 0.782 0.853 0.500 ©0.851 0.8
PIC

0.7 0.5% 0.70 0.3 0.5% 0.7 0.5W 0378 0.575 0.5

i PSR AN, W
Kote:]—C . awrarns awrgrws; P—' . awraiw ewrsiue var. Py B—C . swratud canteri s H—C . awrare red var.
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U W, ME PIC HEFNH MFW2S U &
(0.786) , R EE RS AT DI MFW24 {0.61(0.325): M,

BARR A TRENAE T HREROS BT
B PIC & 0584, NP ETE PIC & 0.670. E
FERUA S BN 100%; OWTH PIC &

0.586 REFEREMNAEBMENTT.8%,.PESF
SEMASENRAM R 2% . ERETY PIC Y
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S A SE0AN B3N NEFH PICH
0.530, BEEHHENLAS AN AN U.4% PES
EHOASBOENS5.6%, BRET ALK

BN THRERESAARTETS SN, TESN

MREHFCHRARNRT RIS, xR
Hife LR R R X RO,
RIERAM(H)AEREERE, KREMKE
G PUAEHAGEER. ERARERMICRIEE
RESWUZ -, BT A REANRERD
HE 044 FO814 M, FHAKZEXME

0.607-0,721, NP FHREFEGARNNRAW
(0.721), 3 ¥ A& XL M (0.652), M 1K % % /% &

(0.629), WA RMK0.607), EWNHFELY. W
PRFCHADN EARQAFAHSES. hn
BEARQAHREMBERERE -RE 0.3~
0.8.
2.1 RVENSEN. RCENRRRS S

Ca LR LadeES ey b E By

REENTESE. Wik ESXRRE, N
=R AME, MRS KNS TRER
{24 PCRYMER TR « WMARENORE

MR AR 4. 4 BEaE,
NEEAFEnEsERI OO NAaDAN
(0.714), R EE KM A (0.286), HHxX 2 HEN
R EREL R, X E R OGN
AR L R (0.812). KRS A

(0.188) , 24 o] HEWT F100.5 €T W90l X R0,

5L I P PE M SE R (R 4), ) UPG-
MA, { Unweighted Pair Group Method using arith-
metic Average, UPGMA) ik 4+ 87 4 P ik A0 iR %
R(E1), BEN 188 XFAPN 4 06
SHE2E-ONRN Yy -4 WRaEsey s

B4 JREARNGANRYESHEENLERREN
Tab.d4  Genetic similarity indices and gractic distas
ameng four populstions of Cargtuus sp.

e P

P ] B H
| — 0.7869 0.7143 0.1
P 0.2131 —_ D63 0.7THI
R 0.2857 0.2537 — G816
H 0.258 D.2667 D.|8R4° —
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S 1) Tl dhmt abaiers clung vunl e @oiertn sdiubifry dulrm sl
tark e . 5 e the wrnaThesi genet de
LEhre

2L swrwrws gwrmrmz; P—{. swrana awrerw wr

Pergee; B swrmrss cwmsery | W= awraras v var,

. RN T

I - Fr- [
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B 4 e S
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Microsatellite DNA analysis of genetic diversity and the phylogenetic relationships
of four breed varieties of Carassius sp.

LU Shusng-ging' . LIU Zhen' . LTU Hong- . XIAD Tiac-yi’ . SU Jian-ming’

1. Dep of Heotechswdogy & Emna Ses Chargnba Univessity, Changsha 4100003, Chana;
2. Depmriment of Ervvironmental Soemee & Engneenng. Honan University, Changsha 410082, China ;
3. Gollege of Animal Science and Technology , Hunan Agricdtursl Universiry, Changsha 410128, {hina )

Abstract: The genetic diversity and the phylogenetic relationships of four breed vanetes of €. auran o
weri , C. awratus rod var, C. aurotus awratus and C. guratus auratus var. Pengze were studied by using
microsaterllite technology and nine pairs of microsatellite DNA primers. The results showed that the aver-
age heterozygosity of the four breed vaneties of Carassius sp. ranged between 0.607 and 0.720, which

was 0.720 for C. surafus cuviers ,0.650 for C. guratus rod var, . 0.630 for C. ourafus asrte wr.
Pengze, and 0.610 for C. auratus aureryu . The average polymorphism information contents ranged from

0.530 10 0.650, with 0.650 for C. awratus cuvieri, 0.590 for C. awratus red var, 0.550 for C.auratus
euratus var. Pengee and 0.530 for C. suratus euratus. Thus, C. auratus cutseri had the highest genetic
diversity . but C. awratus awratus had the lowest among the four Carassius sp. breed vaneties. The genetic
similarity index between C. awratus curatus and C. gurarus cuviert was the lowest (0. 714) among the
four breed vaneties of Carassins sp. , and their genetic distance was the highest (0.286) , which indicsted
that the phylogenetic relationship between these two breed varieties was quite far. On the other side, the
genetic smilarity index between C. aurafus cuvderi and C. awrares red var was the highest (0.512), and
their genetic distance was the lowest (0.188) , which indicated a near phylogenetic relationship between C.
amratus cunieri and C. awratus red var. Clusier’s snalysis showed that the phylogenetic relationship of C.
auratus cuviers and C. auratus red var was quite near,as well as C. auratus swratus and C. aurate ay-
ratus var. Pengae was relatively near. [t"s very important 10 study the genetic diversity of Carasiw . o
its quality protection and hereditary bases modification.

Key words: Carassmns sp. sgenetic diversity; mecrosatellite DNA
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