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ABEDNA 6934 HIR TSR HRED
WG B4 150 pl, A 450 wL STE 2% M
(30 mmol/L Tris-HCL, 200 mmol/L EDTA,
50 mmol/L NaCl,pH 8.0) DA &k & 735 H 1%
(1) SDS #1200 wg/mL HHE I K, 78/H R 5 &
56 CHEIEAM HINIL 6 ~8 h &, PRIRRIES
2 ~3 Wo AR 7K 10 F0 ) 22 18 1R 57 20
min J5,6 000 r/min &[> 10 min, FISREES —
T4t Eppendorf A& Hp, P AR R AR 14 505 -
BIREL(24: 1) Hh$E 10 min,6 000 r/min 2.0 10
min, [ % % % 5 — T4+ Eppendorf 45 H1, il
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dNTPs(4 mmol/L)2 pL, iE . %559 40.5 pL
(10 pmol/L) , Taq fiff(5U)0.2 pL,#ifi DNA 50
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(LS AIREE =07 1A A + T &85 3 R57.6% |
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AR, AR AGL BEA) (AS5(10 FEAS, 43R0k H &
PR AGA BEA) . AR (8] 1 ~ 10 DAESFAL
MR, LR 0.2% ~2.4% , £ HfERIZ
[ AL R R 0. 002 ~0.024 (£ 2) , Hit AS3 5
Fofth 4 ASPAAERIAT 8 ~ 10 MR 2E 5, G B
0.020 ~0. 024, T HA 4 A ERAERLZ [AICAT ~2 40
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Tab.1 Mutation positions among 5
haplotypes of A. schrenckii
7 S AL

mutation positions

111222 223

45006222 393

2334172347 933

AS1 TCCTGATTAA ATC
AS2 R G

AS3 .. T.AGCC. G GCT
ASs4 L G....

AS5 AA. AL

R2 BERBEAFRZEMBREHES

Tab.2 Pairwise distance of A. schrenckii( p-distance)

AS] AS2 AS3 AS4 AS5
AS1
AS2 0.002
AS3 0.022 0.024
AS4 0.002 0.005 0.024
AS5 0.002 0.005 0.020 0.005
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Fig.1 Network describing the relationships among

7 haplotypes of A. schrenckii and H. dauricus
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Hd =0. 318, F-I R 22 580 k =2. 477 A7 IR
ZAEPE Pi = 0. 007; AG3 Fil AGA 45 1 AS1 Fi
AS5 R, X IS FPRE Y BALAE AL 2 A (HA) F
PIRATIR 25 80 (k) BAZAT IR Z 1 (P Y928 0,
FIT A T & 2 R — B A3 At B 1) B B 22 R
Hd =0. 768, E-¥ R 2% 540 k =4. 367, B H R
LZREPE Pi=0.011,

K A A LORLR D-loop 751 v Beilll Fy <
JE R 434 bp, XEJPHIE &% AR T %L, A+ T
S 58.5% ,G +C RN 41.5% . i
FIE—OL 3B A = B A+ T sy
Wk 60.4% 57.3% F1 58.0% , ik [C TR 5 BE(AR
r3L R E 2 AN fE R HDL (14 FEA, 3k A 4t
5L HGL BE{R) fi1 HD2 (10 FEAS, 4230k A K
HG2 FHA) SR Z MR 2 AN kEE 2 5, it
HH B4 0. 005,

2 MR G # R RE HGL (14 #£4) (HG2
(10 #£4%) , 4379 g1 HD1 Al HD2 41 3§, 3 fa ¥ 1)
FERIZ AR (HA) P IA%E IR 22 e 8k (k) St
TR ZHEPE(P) Y8 0, T J5 25 5 S fFifE—
E AT AR Z AR Hd = 0. 507, 1 IR
Lk =1.014  BZFFER L RENE Pi=0. 002,

N R Ak QB Y F7 B S 45 SRt BE R h,
£ HD1 ~ HD2 5 AS1 ~ AS4 4354 54 ~59 4~
A 25 5 iR IR B 430 0. 117 ~0.127 .2 A Ff

R Z a2 A RS ok 0123,
3 e

B — N FPEE mDNA [ 3814728 S WS
SLERHR PR R] 1P s AL PR RS (P) P IR
ZSPE(P) T Pi{E% 8 T & F mtDNA FLf%
RITEREIAR R BT o5 9 L8], PR A o e — I AR 1Y
mtDNA (] 22 25 5 B i 15 A2 b 24l 14 3% 1 B 1
PO EAE R o T A ST % 58 A0 s R 4 R 1Y
Pi AG2 F= 8 0.007 A, 52 0,1 4NN
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BT A Jo A SR R AR Y P 0.002, HH I AT HE
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K PRS2 H A — DA AL, B AG3 | AGA (HG1
FHG2, 1] AG2 B ARHIA 3 FhEpAE A, (H R Bf%
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AL o i AN [F] WA B R ( Pelteobagrus
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ZME, w2 R =M E 6
( Schizothorax kozlovi Nikolsky ) & VT Fp 1 B {35 AU
[F] 3P 14938 2 B 85 40,0061, Xof RS UL, Bk AS3
FAARE A G, s PR Al R B 22 JR] Rk TG A
R Z (A B B R m I i . ANad, B T AR %2
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225 BRI AL TR 00 0. 005 2R DL i
IR B R M AT N T8 7 i, L s B Y
DB 22 AR R o AP A 2 Z A RS 57
S & R MR IR B A8 2, 4 Jn N —
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Genetic diversity in the reserved parent fish broodstocks of
Asipenser schrenckii and Huso dauricus

NIU Cui-juan'?* , HU Hong-xia®, LUO Jing', LI Chen®
(1. State Key Laboratory of Genetic Resources ,Kunming Institute of Zoology,
Chinese Academy of Sciences ,Kunming 650223 ,China;
2. Key Laboratory for Biodiversity Science and Ecological Engineering ,Ministry of Education,
College of Life Sciences ,Beijing Normal University ,Beijing 100875, China;
3. Beijing Fisheries Research Institute ,Bejjing 100075, China)

Abstract; Germplasm degradation caused by inbred is an important problem that should be avoided during
fish fry production in aquaculture. The inbred risk may be more severe in fry production of Amur sturgeon
Asipenser schrenckii and Kaluga Huso dauricus because of their late maturation, rare mature fish resource
and the ability to reproduce a large amount of eggs at one time. The present work examined the genetic
diversity of 4 Amur sturgeon and 2 Kaluga reserved parent fish boodstocks from two hatcheries, using
mitochondrial control region ( D-loop ) fragment sequence ( Amur sturgeon 425 bp; Kaluga 434 bp (as the
molecular marker. A total of 5 haplotypes were detected among 34 individuals from 4 Amur sturgeon stocks.
There were 11 polymorphic sites, accounted for 2. 6% of the total sites, no parsimony-informative sites.
There were 1 —10 variable size among different haplotypes, accounted for 0.2% —2.4% of the total sites.
Genetic distance among these haplotypes varied from 0. 002 — 0. 024. The haplotype divergence, average
number of nucleotide differences and nucleotide divergence were 0. 768,4. 367 and 0. 011, respectively.
There was only one haplotype for each Kaluga stock from the two different hatcheries. Genetic difference
between the two Kaluga haplotypes was 0. 005, indicating a marked low genetic difference in Kaluga
reserved parent fish broodstocks. These results show that much attention should be paid to avoid the inbred
risk in sturgeon fry production,especially for Kaluga.

Key words: Asipenser schrenckii; Huso dauricus; reserved parent fish; mt DNA d-loop; genetic diversity
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