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1.1 SEIgH#

S F 8 H PR YLK 7 BIF 5 B M T e
BE o T 2009 41 B A B 5 0 M 44 11 40
B, MEVEA A 20 F2, A 30 XF SSR ARic % H k4T
BEHE R, IRIE ARG R RFEFTHCAH ,
H30MEKR AFFTRAEHDP - LFRBEER
(190 ) Jyrkt, 4m3% 3 A , BUm A 48 T
FE BTG , 86 2 THRE DNA,

1.2 EiEERE

ALP #1 ACP IR 3% £ A ) AR B 5% B i
Tl R BRI E . ALP 1 J7 B 5E S 7E37 C
KT EBEHAERSERMEM 15 mn =4
1 mgly g —EE S BAL(U) o ACP & g
XTI C KB T B RAAEN SEREM
15 minf=A4:1 mgly g — A EEE I BAL(U) o BE
R B A W TR B B A % S i 5
WA H R & E
1.3 EREBSH

HEELT 992 X} SSR #ric (%5 31 XF EST-
SSR) X HEA AT T REE B 304, BR 5 % & DAVID
4119 % R 1 Koi RIRICHD, KA N ALK =
F% o PCR AR ZR #4710 wL, f1#5 1 x buffer (10
mmol/L Tris-HCl pH 8. 5,50 mmol/L KCI, 1. 5
mmol/L MgCl, ,0. 2 mmol/L dNTPs,0. 1% Triton
X-100)7.2 pL, EF##5 % (10 pmol/L) £ 0. 25
pL 47 DNA 1 L, Tag DNA 2% & [ ( Promega )
0.5 U, /i ddH,0 #h B &, PCR 2 h 2 7 :
94 CAM: 3 min; 94 °C 2544 30 5,50 ~ 64 “CiE k&
30 5,72 CHEfH 30 s, 3t 25 MEFR;72 CIEMf S
min, § 3 =H) 4 8% VY I Bk R B M P VK 4R
PeJE AT EE B, R b o i 2 R B 4R 4 SR
A LR ERE HKMH (%5
71200710144749. 3) AT HERGE T HFIME X EE 1L
1.4 EHEERER QTL EfL

R Joinmap 4. 0" B HY B, S FARIC Z
S EFR AR A PR 7 2, 0. 4 AR IR R E4ME,
LOD fE X T 4 #43 3% BiF¥ , Kosamibi J7 ¥4 55 A
BB (cM) . QTL 4M7% i MAPQTL 6. 0! 347
IX [E]fF: & (interval mapping,IM) , #3144 45
ZRYLARHEAT 1 000 IR Permutation 6 R4 <€ B
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6. BfFXEKIHRE : F Bootstrap (1 000K ) i
QTL £ 95 % .15 X 18] 4 BE 1F s 20 R (57 ) IX 8]

2 BERE

2.1 BgEENE

Xt 2 AP IR RO AT IR 25 0 A A I B
ALP Il ACP FIBHREAFF & IEZ 2045, B LN bR
BOHATROE , (EBE A & ES i, BLP>0.05
NRBFEIESHM K BEEREGE ).

* 1 BUBBRBEESEREEROSIT
Tab. 1 The description statistics of activity of acid
phosphatase and alkaline phosphatase for common carp
MR PEE bR MRS WBE BE P

ACP  257.76 £8.25 181 0.181 0.359 0.162
ALP 24.14 £1.23 186 0.178 0.355 0.380

2.2 BEEHEIESE

TEH 992 MM EERREY W, IF AR MM
SSR #ric, 7+ 16 T 51 AN ESHE b, g K E R
5183.9 cM, bRicESE IR 5. 23 M, /)
EHHEA 9 Mrid, BREBHEA 40 Mrid, F
BEAEBEEA 19.5 Mric.

2.3 QTL EfI&H#r

ACP 43r#7, I B 5 4~5 ACP 3EMEA R
QTL X[A]($%£2) ., 5 ACP {HHEAHKH 5 4~ QTL
B, 34 QTL 2y 99% e fhKF @&, 4 5l 6L
F LG2 ( CA2049-CA2371 ). LG25 ( HLJ2941-
HLJ3946) 1 LG28 ( CA2263-HLJ2873) , BfZ X [A]
AR1H 0 ~15 ¢cM. 73 ~83 M Fi1 23 ~43 cM, H] fi#
BEAAS S RARK9.9% 9. 9% FI 39. 8% ;2
A~ QTL ¥k 95% Jefa fhrK - &, 43 B T
LG14 ( HLJ3275-CA174 ) 1 LG14 ( CA1276-
CA2208) , BZ X [ 4351k 76 ~ 87 cM.96 ~ 103
oM, A i BER AL 55377 Ry 8.3% F1 8. 1% (&
1),

ALP 34, Kl 3] 2 A~ 5 ALP 3E VAR
QTL X[a] (£ 2) » 2 4~ QTL ¥k 95% 4 fa &K
VB, o — > QTL {2 F LG8 ( HLJ2634-
HLJ3465) ,95% BE{FX[E]24 0 ~9cM, I BRI
BRERT 3%, 55— QIL {ifi F LGI3
(CA2278-CA246) ,95% B =X [d] K 19 ~29 cM,
AfERRIZERENT.0% (K 2),
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*2 QIL RESHER
Tab.2 Analysis of QTL

PR MERE AR BAFKFE/M 10D R LA R
ACP 2 CA2049-CA22371 0~15 4.09** 9.9% 3.0 3.8
14 HLJ3275-CA2152 76 ~87 3.42* 8.3% 3.0 3.9
CA1276-CA2208 94 ~ 106 3.3* 8.1% 3.0 3.9
25 HLJ2941-HLJ3946 73 ~83 4,08 " 9.9% 3.0 3.7
28 CA2263-HLJ2873 23 ~43 4.5 39.8% 2.9 3.9
ALP 8 HLJ2634-HLJ3465 0~9 3.04* 7.3% 2.9 3.9
13 CA2278-HLJ782 19 ~29 2.93* 7.0% 2.7 3.7

T " R 95% Pk BIfE; * * 3R 99% Je koK F B fE

3 47 #

g QTL M RN RRE, WA T
QTL &7 FRIAE P (A R AILAS AN G5 48 L PR AR 38t 12
R GRAE B S E AR IC B R 24 QTL AU
MR EAER ik R ES Y EAER, E
ZUK s QTL BRFEBG T E RS, B %
FOPEIR F BRSO IR B R P
BRERHIE] R T A, F, R [ A2 R
Beitd QTL 5 {57 73 BT 5% il B foc D 6 F A 2%
HititZz—, Boh F, XA 53R 5 HAR BLais
e irfa BN 3 , 1T LA G T i 442508 A
B XX LSS, T —# 0 shiEy
AR BRI , F, BREI ST REA A 2R A5 HE 0 85
VI, BRI, Py 2EAT i % B A A QTIL =2
RLBFFE AT LATT 48 K& B I ] #0 3R A3 547 ) QTL
AR B F, 46 QTL itk B A —E
R BR A, FLA I [RS8 34 1 9 QTL PR R FE A &
REREF RS R SRERERR
AT QTL 2 i, LASR R A S BE A Sy Ty (&2
7 s K % ) QTL 4 s gl 2
TR B MUK s B T2 R
F QTL K5

BRI S A ) 1A P9 3 ol A7 8 1 5 A
Eh VMR R . LY R s 3%
WA &% B, #0 RN ) ALP BRI 1 5 40 M RY
BB 5 OUR ACP FTE TR G, —2e A 5K
KR, BRAREE 5 UP 3R AR R IEA R,
R K F P A (5 S S A R AR A O
SERMIRBEA REBCR  Had 1 o AR
RS PERANF IR E LA IMP [ , K & Bt b
B fa Y BEIR o R DR A 1 S R
AMEAS R R Y] o B AR LA 12 %o 8 AR Al
WEYERY QTL RE AL, Rtk — i IR e 2 I, I 5

BERREG I IR Bk 4l o, 3R 8 SRR A OR
B e ik PR ) a2 QT 58 %5 i B i A i
FIHBYE F, 7T AR B XS AN PR s fT ek B,
TREEM, RBFLBHRRR . LR P
E W R R BEER B QTL [X (8], 5 JiF A 4H 29
PEBEIR G QTL IX [A] # %€ AL 7E LG8 ( HLJ1244-2-
HLJ1897) [Al—&Pii#¥ I, #Ei LG8 yE4iHE L] fk
AR REE 7o W15 @M AM QTL
SR YL AR b % X 38k T RE A7 76 458 i B R 1
RIZERE, FEAREAMMERE W B AL FANE,
JIT LAERAEU B i 45 1 i 4L 2l TR TG 5 1A ) 0% 3
HAFTER TR B — 48 /N X [RIE

AL H IR 2+ ACP fl ALP # 47
QTL 434, ACP L AE 4 MEPIHE L 5 4> QTL
X [6]: LG28 ( CA2263-HLJ2873 ), LG2 ( CA2049-
CA2371 ). LG14 ( HLJ3275-CA174 ). LGl4
(CA1276-CA2208) 1 LG25 ( HLJ2941-HLJ3946) .
ALP SENP7E 2 NS B 2 4 QTL X [8] : LG8
( HLJ2634-HLJ3465 ) 1 LG13 ( CA2278-CA246) .
127 A5 0 B BR B S PR QTL X [8] b, /i T
LG25 ( HLJ2941-HLJ3946 ) %t R v R TG A 51
QTL [X[B] 1 75 % B, 1l TR g A 3 W) A X ]
BEXEE/NFET 10 oM, /] LEEH TE AL
SRR RE M. EfEYH, 21 KRS
BRI QTL B &tk ek m B B4, A
AR KRS 4 BENs > R B TRLE 3 I , R
B ZEAF AR AR, BUIR BR 1Y 5, T 4R R
B,

T—#HTAEMAZ MK QTL X 845 ic i % B
TR E AL L T A . K QTL E i3] —A>
BN RS A X E, R 5, A2 R EAF
B[R4 Hr 72 DX [ f 5L R 56 A 3 T e Yy
B 38 AR BN, B8 S W0 208 s M oL B e R
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Quantitative trait loci analysis for activity of acid phosphatase and alkaline
phosphatase in mirror carp

YIN Sen'?, YU Qian'?, ZHENG Xian-hu'?, YU Bin-bin'?, ZHANG Xiao-feng', CAO Ding-chen',
KUANG You-yi', LU Cui-yun"?, LI Chao', SUN Xiao-wen'

(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, Heilongjiang,
China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 3. College of Life
Science and Technology ,Dalian Ocean University, Dalian 116023, Liaoning, China)

Abstract: A phosphatase is an enzyme that removes a phosphate group from its substrate by hydrolysing
phosphoric acid monoesters, which is widely distributed in most organisms and expressed in lots of tissues.
This phosphatase is necessary enzyme for growth, maintaining metabolic homeostasis and keeping the body
healthy. In this research, a whole genome scan was conducted on 190 progenies from a full-sib family using
992 microsatellite markers and interval mapping strategy for identifying QTL of activity of acid phosphatase and
alkaline phosphatase traits in intestinal tissue. The results indicated that: five QTL affected the activity of acid
phosphatase, of which three QTL were at the 99% chromosome-wide level located on the LG2 ( CA2049-
CA2371) ,LG25 ( HLJ2941-HLJ3946 ) and LG28 ( CA2263-HLJ2873) and the remaining two QTL were at
95% chromosome-wide level explaining 8. 1% - 38.9% of the total variation, and two QTL affecting the
activity of alkaline phosphatase were identified at 95% chromosome-wide level located at LG8 and LG13
explaining 7.3% and 7% of the total variation, respectively.

Key words: acid phosphatase; alkaline phosphatase; QTL; mirror carp
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