2011 1

, 18(1): 547-555

Journal of Fishery Sciences of China 5}1' }E i’b\ i
DOI: 10.3724/SP.J.1118.2011.00547
1.2 w1 N 1 N 1
TR, ERE S, BSER, FRE
1. , 150070;
2. s 201306
Y (Hucho taimen, 3) (Brachymystaxc lenok, Q) ,
) 30
F, (1) 30 , 2 .3
, 25 : () 25 . Omi84TUF
1 F , , 21 ,
, :(3) 4 Omil0STUF
Omil56TUF  Omil65TUF  Omyl6DIAS 2 ,
;4) Fy 0.673 5  0.729 8, 0.3953
0.3150, F, , UPGMA
: ; ; ; SSR
hESES: S917 XERFRARARS: A XE4S: 1005-8737-(2011)03-0547-09
(distant hybridization)
1
. (@) (?) :
(2]
[13,18-20] [21]
[3-13] [22-25]3
[14-17]
(Hucho taimen) 30
(Samoniformes) (Salmonidea) () (9)
Fi Fi

b

b

(Brachymystaxc lenok)

g5 B E: 2010-07-29; &iT HEA: 2010-10-18.

HE&WH:
EHZ BN
BIEEE:

(1985-),
(1960-),

(201003055);

s

(2008HSYZX-SI-08).

. Email: wangjun2008v@yahoo.com.cn

. Tel: 0451-84861310; E-mail: xwsc20@tom.com



548 18
[26] 1%
1 b b
DNA 100 ng/puL
11 1.3
)] 2002 30
) , 25 , S
+
, 10 (%) ,
4" 2009 3, 1 1 PCR 15 uL DNA
(& 1 (9 ) 1 puL( 100 ng), 10xbuffer 2 pL , 2 mmol/L
F, 75% dNTP 1.6 pL, 20mmol MgCl, 1.6 uL, Tag (MBI)
F, , 40 15 U, 1 pL, ddH,0 15 uL
75% PCR 94°C 5 min, 94°C
1.2 DNA 30, 30s,72°C 30s,72°C
75% 7 min, 26~28 PCR 10%
3~5 ( : 29:1)
, (200 pg/ mL K, 0.5 % )
, 200 mmol/ L EDTA pH 8.0) DNAladder
*1 WMIESIYFIIRETESH
Tab. 1 Primer sequences and amplification parameters of microsatellite markers
(5'-3") /C GenBank
locus primer sequence (5'-3") anneal temperature GenBank assess. no.
ATATCACAGGCTCACCCTGG
Omil05TUF 54 AB213236.1
CCGGACCTGGTTAATGTTTG
ATTCCCAAGTCCTTCAAGTCTG
OmilllITUF 54 AB105846.1
TGCTTACAAAGGAGCAAATGG
ATACCACATTAATGCATTCCCC
Omil34TUF 58 AB105851.1
GAGCAGGACGGAGAGAGATG
ATATCACAGGCTCACCCTGG
Omil56TUF 60 AB213241.1
CCGGACCTGGTTAATGTTTG
TTCCATCTGCTGAGACATGC
Omil65TUF 55 AB213245.1
GTGCTTCTTCAGGAACAGCC
AAGTCCTTCAAGTCTGTCTCCG
Omil66TUF 60 AB213246.1
TGCTTACAAAGGAGCAAATGG
ATTGTGCTTCCGTCATCCAG
Omi34TUF 53 AB105831.1
GGATGATGAAACAACCGCTC
CAACGGACATTTCATTGGG
OmylINRA 55 -
GGTGTTTATTGGGCTAAAGAG
AGACGGCTTTAACAACCCCT
Omil20TUF 55 AB213238.1
TGTCTGCATATGTCAGCTTGC
TGTGAAAGACAATGCCATTC
Omy108INRA 54 _

CCTCCAAATCACTAAGTCCA
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GenBank
GenBank assess. no.

Omyl6DIAS

HtaCA327

HtaCA314

HtaCA3064

HtaCA302

HtaCA303

Omil73TUF

Omil74TUF

Omi205TUF

Omi51TUF

Omi65TUF

Omi66TUF

Omi84TUF

Omi98TUF

Omyl04INRA

Omyl0DIAS

Omyl102UW

Omy120INRA

OmylUOG

Omi2l0TUF

CACGAGGAGTGTTCTCAATG
AGTACTCTAACCACTAGGCTAC
TTGCTATCCAGCCAAACAGTA
CTCCCACAGACACAGGTAACA
GCCGAGCAGTGTGTGAGTTA
GTGTCGTGTCTGAGCGTTTG
GTGTTCAGCCCTGTAACGTG
GAGCATAACCCCAACCACAC
GTTCACACATCCCAGCACAG
CCCCTTTAGTCACACAGAGATAA
CACGCACCAATCTACAAAGG
TTGTGAAGCGTGTGATAGCC
TTGCCGGCCTAATCTCAG
GCACAGGAAGGTAGGGTTGA
TAGCTAGCGTTCCCGTGG
AGGTCGCACTGAGACGCTAT
CGGATGGAGAACCTGGTG
CGGTCCAAATACTTTCCGAA
AGAGGGAATCCACAGGGACT
ATCAGAGAAAATCGCTTTGTCC
CCACTAGGGAGCCACACTGT
CTGACAGCTCCATACTAGTGCG
AGTTCATCGTCTCAGCTCTGC
CTGCCAAGTCTCATATCACACC
AGAAGGATGGGACAGGCC
AGAGCAGCCCCCTAGCTC
CGCAGGCAAGTTTAAAGACC
GCTTTTGTAGAGGCCCGAG
GAGCAAAGACAGAATAAAGAA
TCACAAATAAATGAGAGAATT
TCAGGCTGTAATCGCTTCCA
CCCACAAAGCCAGTGTCAGT
CCAGAGGATCTTATTCCCACCTACACAC
TCATCGGTTTTGCCATACGGG
GTCACCCCCTTCGGCATACC
AAACTGAAAACAGGCATCTTG
ATATTTCCCTTGGCACATCG
AGAAGACCAGTCCTGCCTTG
ACATTAACCACCCACCTGGA
TGACACAAGGCTGCTATTGTG
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AB213258.1
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190~205 C-d, 150~160 C-d; ( 4 UPGMA
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30 3 ,
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,3 Omil73TUF OmylUOG 3.1
Omi210TUF 25 3 1)
4 , aaxbc Fi, , (Megalobrama
14 aaxbb 5, abxcd hoffmanni, Q)x (Megalobrama amblycepha-
4 abxbc la, &) (Macrobranchium hainna-

R2 FIARTRENFEMZHER. RRE., BUERFELEFE

Tab. 2 Fertilization rate, eyed-egg rate, hatching rate and larva floating rate of Hucho taimen, Brachymystaxc Lenok and

F1 hybrids %
group fertilization rate eyed-egg rate hatching rate larva floating rate
H.taimen 92.6+2.4 91.2+1.5 94.7+1.3 95.8+0.7
B. lenok 90.3+1.7 90.9+2.1 93.1+1.6 92.1+2.4
F; hybrid 94.1 91.8 89.4 0.3
(%)= / x100%; (%)= / x100%; (%)= / x100%; (%)=
/ x100%.

Notes: Fertilization rate(%)= fertilized eggs / total eggsx100%; Eyed-egg rate (%)= eyed egg number / fertilized egg numberx100%; hatching
rate (%)=sac-fry number / eyed egg numberx100%; larva floating rate (% )= floating-up fry number / sac-fry numberx100%.
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Tab. 3 Amplification result of microsatellite markers

locus

Mendelian rule

abnormal situation

Omil05TUF

OmilllTUF
Omil34TUF

Omil56TUF

Omil65TUF

Omil66TUF
Omi34TUF
OmylINRA
Omil20TUF
Omyl08INRA

Omyl6DIAS

HCA327
HCA314
HCA3064
HCA302
HCA303
Omil73TUF
Omil74TUF
Omi205TUF
Omi51TUF
Omi65TUF
Omi66TUF

Omi84TUF

Omi98TUF
Omyl04INRA
Omyl0DIAS
Omyl102UW
Omyl20INRA
OmylUOG
Omi2l0TUF

< <

< < Z KKK K< 2z Z

~

T T T T e e R B O

doubled maternal bands or no paternal bands on some F, hybrids

doubled maternal bands or no paternal bands on some F, hybrids

doubled maternal bands on some F, hybrids

doubled maternal bands on all F, hybrids

some specific bands only occurred on F, hybrids

:Y/N /

Note: Y/N means completely following/violating Mendelian rule.

nense, Q)x
HH 5 2)

b

(Lateolabrax japonicus)(3) x

usm aximus)(Q)*),

Fi

(§) x

(Macrobrachium nipponense, F, (301 25
, Fi , Omi84TUF
, 1 F )
(Scophthalm- ; 21
[29] ,
;0 3) , ,
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OmilO5STUF
bp M H B 1 2 3 4 3 6 7 8 9 10 L

Omyl16DIAS
bp M H B 1 2 3 4 5 6 7 8 9 10 11

100

Omyl0DIAS
bp M H
250

100

Omi84TUF
bp
250

100

1 (& (%) Fy
H (3); B (9); 1-11 F, ;M Marker (DL2000).
Fig. 1 Electrophoresis results of partial microsatellite primers in Hucho taimen(3), Brachymystaxc Lenok(?Q) and F; hybrids
H means H.taimen(3); B means B. lenok (9); 1-11 means F; hybrid; M means marker (DL2000).

R4 BFEHJ)SEBEQ)FEARS FEERMURKMEEERS

Tab. 4 Genetic similarity and genetic distance between Hucho taimen(3), Brachymystaxc lenok(Q) and F; hybrids

H.taimen(3) B. lenok(?) F, hybrids
H.taimen(3) - 2.5376 0.3953
B. lenok(?) 0.0791 - 0.3150
F, hybrids 0.6735 0.7298 —

s

Note: The data above diagonal are genetic distance and those below diagonal are genetic similarity.
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221 (Ctenopharyngodon idellus)
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2 ()] (€ )
UPOMA G)) (@)
Fig. 2 Dendrogram of H.taimen(3), B. lenok(?) and F,
hybrids using UPGMA clustering method
Length of the line indicates genetic distance.
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Genetics analysis on incompatibility of intergeneric hybridizations
between Hucho taimen(3) and Brachymystax lenok(?) by using 30
polymorphic SSR markers

WANG Jun'?, KUANG Youyi', TONG Guangxiang', YIN Jiasheng'

1. Heilongjiang River Fisherise Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070,China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Intergeneric hybridizations of Hucho taimen(3) and Brachymystax lenok(}) were produced in this study.
The results showed phenomenon of hybrid incompatibility such as low larval floating rate and high deformity rate.
Thirty microsatellite primers were used for genetic analysis on relationship between F; hybrids and their parents.
The results are as follows: 1) Among the 30 microsatellite primers, twenty-five pairs showed specific bands on
both parents, and two pairs showed specific bands only on H. taimen, while three pairs only on B. lenok. 2) Among
the 25 microsatellite primers showing specific bands on both parents, 24 bands of microsatellite locus came from
parents and only one locus Omi84TUF appeared in F; hybrids. The inherited character of 21 locus completely fol-
lows the Mendelian rule indicating that the hybridization between the parents are gamogenesis and most genetic
material come from both of the parents. 3) Four loci Omil05TUF, Omil 56TUF, Omil65TUF and Omyl6DIAS
showed doubled maternal bands or no paternal specific bands on some F, hybrids. This may be caused by abnor-
mality in process of pairing or separation for some chromosomes, which may result in hybrid incompatibility. 4)
The genetic similarity and genetic distance between F, hybrids and H. taimen were 0.673 5 and 0.395 3 respec-
tively, and the genetic similarity and genetic distance between F; hybrids and B. lenok was 0.729 8 and 0.315 0
respectively. The results showed F, hybrids had closer relationship with B. lenok. It was also supported by
UPGMA clustering.

Key words: Hucho taimen; Brachymystax lenok; incompatibility; SSR
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