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= TE AR A TR REERAN EHZE

K, k=, RO

(LA EIKFERETF T B B TTOK PRI RT Al A TREE A 5 0002, APV /R 150070; 2. E OB
BE W /R B RS T BB A W AR R R T S, R VL WAZKIEE 1500015 )

TEE: Ny T IFJRAESL A R AW B P AL bR e 5, S B MR e (R e e, &R o T B IR
55 ARSZIGA T ) BAC RERI A SO, Sl RAE L IEYTHFR (Cyprinus caxpio haematopterus) 4= I A0 2 B R A LI R4
Py 24f- 45 1 41 (HMW) DNA, 35 BamH TR 53D PRGE HLIK 73 5 4R 100 ~ 300 kb [ DNA JBe, HIHLTE
JEEFIA M4y Xt P A T A alifb., 261 HMW DNAGEEEEIR/NA 7.2 kb I FCRE8 K pEZ BAC o R TITAN R EEY
SRR TR — FR 85 [0S SCREHEA T T 3RIE . AR i A SR e T PR BAC SCE I 2 46 656 15l 4 A BL
K/IVE 50 ~ 300 kb =[], “FH4 K/INEE 100 kb Ac Ay, B3 s i 42 KRR 0 2.45 6% HUT — SR UMES N 90% oA o HEASIBAC T
W ARATAE 378 B 96 FLA AN 27 e 384 FLAt . HEST T mislthev g 19 2 40 3 4k PCR e B e VTP BAC SCREM 1. ARG R4
St —A A T D REFE R A 7 e e LA A T BAC-FISH AR 5T TAEST F 23R, [HEZK=FI2%,2009,16 (2): 165-172]

SRR PRIV A0\ T (AR (BAC); JEINZH SR ; 2t

FRE 5251 5965.116 SCERFRIRAD: A

YA TG oA BAC A 2 il 7 H U5 T 548 D1 ot
R F R, 5 BAC AEAE 321 P S A AR D DU, T AS
SEE JeBR AR A", BACIKIHHT
TR AE 32 AR, 5 12 () BImT 43
B BAC, B I PUA R IS I A2 S T T H
LRI 1 , 177 LA X R 7E BAC 9 DNA ELEEF
PRI, BAG JE LRI ZH SRR XA A M A S DRI 2H A
5%, W NZE B4 (Danio rerio)/NREFAEH E KA DT
R, JFAEHE R 23R 54 1 . BAC-FISH DG#AEIE
Ui NI PN e ES v e e 508 S EAE R T e 8P|
LMY B 2RSS T ISR 2 R

AR Sy B PR 2H e R a2 Pk Ak b B A E
AR SEM(E.  E T PN A i A e ko e > BE PRI 2
PIBIFSE . AR PR ™= SR AT T S A oK, 4 e
st BRI PSR H FT R i p () E, BER AL E

Fs BEA: 2008-03-06; f&1T HEA: 2008-06-20.

X EHRS: 1005-8737-(2009) 02-0165-08

R NI P S vidiars B0 N i o:ik - 2 U L
RAP B PRAF S E TARRYREA T, DRI, T SR SR [
WS RIAAE AT . AWTFEHBTE T s B
BRI BAC B SO, 4 TT T RE K 4 3)
REHE DR 4 M 2 1 B WE S o, O itk — 2B IR A
WP B A% S B PR o AL AR T R AR R PR A0 5
DA SERESE TAEFT B LAl
1 RS
L1 st

SRR 9652 DNA K Hil# (Nelee Nunc Intemational
Corp.) F1 2 B fimJH L2 B2 27 B Jol — 1o - A s 4 ik
BIO-RAD micropulser FLA% 64X, BIORAD A Hj™ o Gene
Amp PCR System 9700 PCR 1¥, Eppendorf Mastercycler
Gradient B PCR 1Y, Gene Genius Bio Imaging System {4

EEWB: MK (973) WU 2 RIE 5 Pl BRI AL T 2ERIITSE” (2004CB117405); FRIETTIK = DFSE T AR 55 9%

WiH “#Ef BACHE N SCEFERE” (2007HSYZX-S]-12).

YEZ I Wk (1975-), 2, B3RO 01, Wit A28 A )52 . E-mail: ppgeng@sohu.com
BIRAEE : VAL (1955-), ARSI, WP 5 16] - £02RFEH TR . E-mail : sunxw2002@163. com
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AR R G, A B A R . DY-4B 7 AE A5 ik
KA VLI AT BT 1R F 3 T AE
¥ (robotic liquid handling system) Multi PTOBE Il PLOS,
PERKIN ELMER A 5], USA. 7 A Fi5A49) T/
YN | NI Ee /A

SEHORE i K4 BAC S i FH ) JR RV TR AR
SR A T RS B £ it P R TSR R
12 S4F= (HMW) DNARJIREX

FH10 mL7E ST 25 R 4B 4 45 B Jp VTP 4 i, F
F& k2 mLZe A7 (& A PUs ), Bt il 5 4 i e iy
1:10), K4 2 EFEEAY 4 IR A 7F 50 mL B,
A AN BHE 71 PBSBEA: (ATAILALS mmol/L 1Y EDTA
YERBeEE ), s 2 USR], 1000~ 1 500 r/min,
4 °CE.0 10 min, /NOEI G, A 10 mL PBSH
UM, B PBS YRR M B LA TR, H R ULTET
TCLLAAE, AT mL PBS, #25c f B 4. Bt 10
L 20 I 74 B 21 990 mLLEL 7K 5 PBS H7, K5 10 L 41 ity
WA L3R BORR 55 s 1) 40 B 5, DA T 35
5 W) A M T UE 1) B B, PR R 4 ML 4. %51~ DNA
L H A 20 mg DNA, fie 2B 40 i 2500 20 me/
(40 pL), ALHAY ) — AR TN 2 % MKl 2 S NG b
AP SR 80 WL, Herb R Rl a5 BB P 19 ¢ it
AR 1% ., AN E R IR R AT T 2R
() —>F, AT LU 52 H T A A0 BR, FAE 5 PBS 52 B 4
Jiil, AR RlAE 2% RIS AEBE ¥ AL R BB R34 75
F55 °C, Z /DA 10 min, K 41 ER E T37 C.
2~ 3 min V-, PRI . R SRR 2%
RCR SRR A A0 R B, Of [T A £ ) , Lk
FRS W7 (1 000 pL) $ 2 m ARTHerf, BEA~fLHon
80 mL, & T4 °C. 5~ 10 min {54 5EMH . TR
B 1 A A 5 / 2 RS ERAE 1 T 50 mL A 248 i
SRR 37 CHAL 1 h, EH SR, 75 37 CHfk
24~ 48 h, HIWIRMEE R R E 4., IR
PRETHE (8, 012 0 45 R MR I AR S Ak 2 e e 2 o
AR K TH AV R ) RS BRTBCFE I A7 (209%0NDS)
SR A S S R PR SR 2 he RO B I
B ZARAEAE 4 C R/ LU TAELL b K0 DNA fY

a5, IR 14 0 e B Ik i 37 B g L K (Pulsed-field
gel electrophoresis, PFGE) > & . 1 % 30 i b e,
0.5 x TBE, ¥ #5F7] 10 ~ 60 s (6 V/em) ki, 14 C=
WSO N Marker 1443 T bR,
1.3 &B5Esdl
131 EEVISERES  7EIEEY) 2 A, X R
() DNA VB (i it SN B ) S 2 R A T 2R, o —
A~ DNA U HEHI 5153 i 8 1y B &4 1 mL TERY 1.5
mL B0, I 1 h, W EIE S A 3 A5 A
FRABEI 22 7k (10 x BamH B2 12, 1/10 BSA)
TEUK FPAT 1 WS 4 IR, SR 3 A5 AR
VIGE vl K it AE vk b 2 /045 3 h s, T 37 “Citk AT
PO R, B iR 2, B A 1/8 DNA plug, %
AR 10 U8 U4 U2 U1 U.05U.025 U,
0.125 U.0 U A%, A EEIE A 10 min 30 min,
1 h.2h.3 h.12 h.18 ho XJEGVIRTG RIALER %A1 7
TR, R, XFEFYS PRGE BLIK A 2 it A7 T
PRAL, NN TR) A LK P B 8] L FRL R RS /DN | ik v 2 4 i
ST LA Ak
132 HeEERFEADNAISEY 1L ER
S BB A 2 F i DNA Z 00T, 10 ~ 207544
FUAY YA B TE (10mmol/L Tris-HCI, pH 8.0,1 mmol/L
EDTA, pH 8.0) "SEA 1 hJi5 , A 3% SRR 14 il 1) 22
P, TE 4 AT 1 h, 5 ZR0 T, AT 3 A5 (AR
fit D) 2% (BRI 5 A T BamH THEVK b 28 /045 3
h (=3 CRIRCE) DAL, BT 37 CRBE L he SIS,
FE A 1045214 0.5 mol/L pH 8.0 EDTA % |-
Mo BV VAR ZR : DNA 1 plug, B ZZ i 64 uL,
BSA 6.4 pL, BamHI1 pl (10 U/uL), ddH,0 570 plL.
MFLANA N /EcoR I marker F1 X Ladder /£ } 43 T br
HEXT IR, Tl U5 7 BIKE SO 8 i A UK, inA 1710
1AF20.5 mol/L pH 8.0 EDTA & |- )% . PFGE M5
PI45 5,05 x TBE, 11 °C, 120 V,90 s #&4mffa], 147
A1 50 ~ 300 kb K/NKIDNA F BE, A 77 S B AE 0.5
mol/L pH 8.0 EDTA 1,
1.4 HMW DNAZ:{Y

18 1o L R B I 309%PEG8000 ¥ 47 1E 47, i i
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0.8% HE G AEERC AL IKULEE DNA P2k
1.5 &E#Z

R RONAAR F AR 100 uLo (1) E5EIR A LARIA:
DNA 85 ulL, H,0 10 plL, 10 x ZEFEZZ WP 1 ul, pEZ BAC
vector (25 ng/ul) B398 ulL, (2) BHREAWIT 55 Tk
2 min, R HIEZE . (3) A2 pL ClongSmart 7% H2,
PSSR G 4951,16 T E 4 he (4) BHERR N
T65 CHIFA15 min BVEERE OV, 2 IR AN15 s, 5805
TE0~ 4 CYREN15 s, LIRS /K Z2SIREE . (5) ¢
AR P 3 R MR ATAE 20 “CHERT
AT
1.6 L

1o A58 P i AR R SZ 25 4 B T A 2 U Bio-rad HE
FEARAE FH U RN 23— sk, Al P4 Lucigen's
E. coli Replicator Electrocompetent cells £ [ il &% 32
UM, X S0 i H fE X BB pUCI9fiE 7= 2 x 10
CFU/ng. FLRALAN T TH AIRE T . bR il A e i) &
3.5~4.5 ms, HUFE AR s 2 AT R, B X R (Lambda
BamH 1 insert) M BH % %} B8, {# H Bio-Rad micro
pulser #165-2100, Immol/L cuvete, 10 uF600 Ohms1800
Volts,
1.7 BACIEERIEERKEIRTE

(1) FTCPE A 20~ F-H 1 0% 1 60 B 7 Bk 22 96 1L
M, BEAS T T — AL, BEFL A 200 pL % 12.5 pe/mL
1585 2 1 LBEE TR R A (36 mmol/L K,HPO,,13.2
mmol/L, KH,PO,, 1.7 mmol/L A7 45 2 414,04 mmol/L. MgS0,,
6.8 mmol/L. (NH,) ,80,,4.4% H i), HUE 37 °C 23S FE IR
HRE 24 h, B 96 LG T R Ge 45 5 , B T -80 “Cid
TR PKF IR

(2) FITCH 2K 96 FLAR R AF %) BAC 5% 7
B 78 384 LA, 5 4 e 96 LA 3| — He 384 FL AR,
384 FLAR F A 100 pL 75 12.5 pe/mlL A5 2 LB 5
FRURAFI, T 37 CIRA TR B % K384 fLAR
RG4S AT -80 C B E VKA.
1.8 BACXEMETE

(1) BACSCJE o i B2 B, 110.7% T B W 68 fie
FEL KA ARG IR IR DNA 9K /IN R

(2) WYY 5E : 2R BAC 2% M 9 i 4775 (1) Not 1
P TEGEY], B 224 BAC DNA 10 pl, H,0 32 pL,
10x Not T 5 W # 1.5 uL, Not I (10 U/uL) 03 pL, T
37 C W3 hJE A V10K B 10 x A 2% vh i
2 R, BT 65 °C, 10 min K3 5 57 B A DK
LI N Ladder & N W ) Marker A 43 ¥ & 5 i 8 1
1%PFGE MEEA/ A 7 B R /INFR FE, 12,5 °CL 55 1R
FEARIIRIN 5 s, 55 2 UREEASRASE] 4 15 5,6 Viem, 16 he,
1.9 BMHE
191 BRMEME (965 X DNA K il 4%
T ) T8 3, 45 20 4 96 FL A AR 2 — A, It
FHRL AL SR o X TARATAE 384 FLAR P G vk, 45 20 4
384 FLAR M B A XA 4 g0m ™, BARERAE
MR BOBARATE -86 °C VKA Y 96 FLAR B 384 FL
i, AR K E Rk, T B K 89 96 412U DNA 52 il
o8 L I B 96 FL b = 384 FLAR— A X P I TR IR
IRIGHZ 3l 200 pl LB B3R5 (A diAr s
FRAEFE R R), MRS E #9651 X DNA &2 il &+
H70% CBEHEEE 2 VAL S F6F8 T — 396 1L
Ml 384 FLARAHRI Y X, AR i 8. ARG R AR
W 96 FLARTE 37 CHEIR N EE TR 3, RAFAE -86 C
VAR AR A
1.9.2 Z=4#fFEitptaE

(1) R A 8h TAE 35 WA 4T (1) BAC SC%E
IR 10 L 22 A TRRRA SRR I Y SR

(2) 5101~ 96 FLA A IF 1i—4> 96 FLAR L, BT 10
AN B[R] — A LA 5 T 30 AR A ] LA AR
1~10 19 ALFLA TF AR AL,

(3) % 81> 96 FLA A I 1li— 1513, Bl A [
—HE I RN Z S R — LN, B AR A 5
A a HEB e [ —HE, 96 FLAR 15 155 151 1Y
8 FLAB G I FI 2 1 HEFL AL, 55 2 5101 8 A~ FLAT
B IR G A 1 HEFL A2, R R, 25 AR A IT 3
524k,

(4) B 124> 96 FLAR A IF 1M1, BRERE A [+
— T E I RNINHZAT I R — LN, B AT
B I EHEILERI—FP, a1 96 FLAR 15155 —17 Al-
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ALY R2AFLERE IR T ERS 1 5 1A L, 55 247 B1-
BI2 (1 12 FLAR A I 20T 565 151 1B AL AR KA
25 HRAEIFRIE 251,

(5) 5101~ 384 FLAR 5 I 1l — 1> 384 LA it ; %
164> 384 FLAR A5 I 1L — 4> Bt 152449~ 384 FLAR &
FER—AM T
2 BER5HH

2.1 B FEHMW DNARJIREL

WA 4 IR AES R AL IR S H i L T Yl
AL PR P 1M 20 L 5 ~ 6 mL (75 10% JIF Z 44) FH PBS
T e R AR s B R b AR TRy
1.5 mL PBS, fITA 1.5 mL 2% /% s B3B8 0, JH LDS 4
FrRAN g AAS TR HMW DNA. I 40344
PRV TEN 1 x 1070, A% S 56 F i 3R 3T 4508 00 S i
k4 x 10Y/uL, M AN AT A 225K . lid PFGE
HLIK AT, A5 2 A HMW DNA FEA BEA B AR, K/ NE
500 kb L) |, ¥ B 7E 10 pg/plug 2 47, HMW DNA H
TKELE 1,

12 3456 78 910 kb

<23

Fl1 By TP HMW DNA

1-4,6-9 & DNA; 5 F110 4 \/Hind Ml marker; FLJK S5 100
V,60 s; FEATTE] 18 h, 11 °C .

Fig. 1 HMW DNA of C. carpio haematopterus
Lanes 1-4 and 6-9 are HMW DNA, and lanes 5 and 10 are N/Hind [ll

marker. The condition of electrophoresis is 100 V,60 s; pulse time 18

h,11C.

22 FEEYIEMGRIESL

X 4 1/8 HEDNA plug #5 fill (14 Tl % LL 7 ¢ 3
0.015 U, AT VIR E . 4 ZIRIR, B4
DNA plug ffi J 10 U 9 il 7537 °C 521 1 h il DI RCR

S, A5 B R B RN KR 4375 50 ~ 300 kb 2Z [,
B i) 5N 5% A4 J2: DNA 1 plug, B Y] 2% #h il
64 L, BSA 6.4 uL, BamH T 1 pL (10 U/uL), ddH,0
570 pL.

Fi RN Y WD) SO SR A A TR B ), 75 2
KA H B RN BB DNA BT =4, DLk 2 &) 3,

kb 1 2345 6 7 8 9 10

50—

B2 SIpyTEFE HMW DNA R[] E] 20 %
1: N mix marker; 2: N-ladder marker; 3-6: HMW DNA JHJ0.25
U il Y1, T ARISHRMK K A 15 min 20 min 30 min. 1 h; 7-10:
HMW DNA 0.1 U 5k /i U1, 15 6 ] 5] 2 15 min 20
min.30 min.1 h.

Fig. 2 Enzyme digests reaction with different enzyme
quantity during different time for HMW DNA of C. carpio
haematopterus
Lane 1 means N mix marker; lane 2 means \-ladder marker lanes;
lanes 3-6 mean enzyme digest reaction with 0.25 U enzyme quantity
and the react time is 15 min,20 min,30 min, 1 h in turns; lanes 7-10
mean enzyme digest reaction with 0.1 U enzyme quantity and the react

time is 15 min,20 min,30 min, 1 h in turns.

I3 RIETTEFE HMW DNA KA DI4S
Fig. 3 Result of a mass enzyme digest of C. carpio

haematopterus HMW DNA
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2.3 EEYIFEMIRI AL
9 B 1 U1 77 U 9 100 ~ 300 kb DNA F Bt
ATHL R R A4l AL AL BE, s ) HbKE H A DNA F- B AR

kb 1 2 3 4 kb

(a)

Fo5 AR VR, 4 500 L HL YRR = 4k 4 2 50
WL, HR AP 2 KSR EE 290 100 ng/ulL (] 4),

kb 1 2 3 4 5 kb

50 —>

(b)

K4 WP s e 4 R
(a) H 1 DL2000 53 F & A, 2-3 Sy D) #1067 0,4 M M EeoR T +Hind T AUY) 43 F B AR HE; (b) s 1N mix 43 F B ARifE,2 N
EcoR T +Hind WAXYI53-FHh7HE 4 4 DL2000 43 Hbrife, 3 F1 5 K AU BRI 4 .
Fig. 4  Result of electroelution of digested products

(a) Lane 1 means; lanes 2-3 are the product of electroelution; lane 4 is X molecular weight standard with EcoR [ and Hind Ill digestion. (b) Lane 1 is

the X mix molecular weight standard; lane 2 is X molecular weight standard with EcoR I and Hind Ill digestion; lane 4 is DL.2000 molecular weight

standard and lanes 3 and 5 are the product of electroelution.

24 EREFEL

Z: B S R AL B R R AE 16 CHEAT21R
AR N, L ARAF I 7 1) 200 pL. R AR ZEA0R)
B YITE R RIS O N TR SRR IR, 451
FW, 1.8 kV/em F bR . AL B R BT
JETRL X BEORN 28 AT IR e Ak = e ik — e B
1.25 pg/mL AT R M LBIEARE R [, 424 ~48 h
37 CHEFE G 3% . TR AL Win A
30% HiHZA77E 80 CoKAR 45 .
2.5 BACTEREHIEFFRTE

2 AW b Al R AR B SR PR A,
ILFAT 46 656 15k, FRIFHI BAC ek, PRAFAE 378
He 96 FLARFN 27 Bk 384 FLARH, —80 CUKFR AT
2.6 BACEERNFREBEHEE

Xof g B S 4 1 BAC ST, BB HLBRER 304~ 7
BEETHEAT I8 AR B B B R 238 B4 AR BOR/INI S8
FE o R DB BHPE R A RAE 94% oA A BeR /N
E50 ~ 300 kb Z [i], P-4 K/NE 100 kb A2 47

2.7 BRR = HEFEbaE

5520 e 96 FLARIA L — 1 9 i K 384 FLAR
A3 AA DX, 5 204> 384 FLARH IV 1) XA A 4 1
e, JEAYEE T 24 B, 437 CHEIR 100 t/min
FigR16 ~ 24 h )5 R AFAE -86 “CokA T Hl

FIFRZIR (1 8h T AR BB xR i BACHT (96
FLEE 384 L) = 4Effi e, FAEE T 22,
18147, 28 1)t 3 S8 20t A1 — A4 7 2 3tk 1)
PR Ao NI R PR B D RE B R 61 T BAC A
PRI AE TAEZSE T JEA

3 g

T BACHAN T YAC A L, HA s AL Fa e
U A AR B AR S AV 2H DNA B 73 15 55400
R DA R O MU R R i B R DR 4 SR R R
AW R R A R R b N B S 2 M BIA R G R
TN AE 2y ) B TR A HE AT DU Y A AT, 5 A A v
SR BAC S, 8 ) FH v i i A2 AL S e, i e
Pl —E AR E M ES R, BARER KA B
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SCPER AR B 280 A AR AH A 3838 S
AR R UL, HORAFAE LR BOR FROMERT, Horpiy
At R R HL A 1Y) BAC SCIR I 24 e G B PR J2 T P4k
PRI 71l A Bei i 4

(1) 5EFE HMW DNA XTI 21 s B 2 A 2L
SREEE . Osoegawa 55 SRR Y 2 ] JRITF— R
S LA E BARSE A TH A I e i D il H ek X e (G
VRIS TRl F 20, A SRme ] i KT g 53
FEE PR DI ™ R R i XIS D)
IR B DD SOV I Z b R AR Y JLERARN  (H 2
RAN 2 HEAR e U A AR BE A, DTS BB SO
s B E . BRI TR H R E P
A LG B S ) B, A P Al BBy L AR AR B
PETERERME R B R T AR BRI & e,
RO S R AR 52 4 P LGE 1R 24 R4 3L, X BAC
SRR SE R T RS R R

(2) i 0 18 B RN — B A AR B2 A
BAC LI fie BRI ER T 2 — 70 9 S kA 5 o
T 1Y 56 PR 2H DNA 33X 2 F A BAC I i AN 1Y
FAF W R DNA B AR s AR 2 Al U7 A= i) b
PEAR s HUK, EOR D) AR 5 RN BEar I
THIMA SRR Bt 3, i LI 42 10
g S sl S AR A A BE IR A R Z 1Y/ B
Fr BOR/NEUR KRIRAE G 1. FBOR/ N PE T
2 FHAILHE AR 22 (RS2 U8k e B ARAF 55, T R
BORR N AR R AR . A 2807 BOR
R BRI, Herp /N BefIo e i 4, ik 28
AN B2 2 0 B AR D OB B AL RICRAIR,
PERARRY AT T D TR OV Z )5 T E A
BT IE R RO L, T W] B4R R AR
BTG A BV A, e G SO URRE . BT B
AR By Fake , 5 —> Noo T VI 05, 1M HoR 240
ANREHT Ve RE R AL , D Hk 2675 5 e R 2R T sac
B 8l 5 2R 4 TF Ak e s HE, i i Bk R ) PFGE J7
P S B D R BB DNA R B, AT R B 4 v b
5K

(3) ekt Bt AR E R S Rz — " a7

A5 210 P ) 5 T 200 o 5 75 i ) R Ak 400 M ) A
it AR LR AR AR ECRT o B R 4 i, I
ER L2 R N s A T Rl Bt Y i AR 1
It BBz B MR I Z VRl F s TAE—
EBLT oy FEALINERVE LR, A 3 A BB Pk
U, I HLAE L o JE TR A SR R 3, sh R
AR IR . DAL B 4 I A 8555 B (4 B[R]
JEARH SCHE A, R 4E 1 min 0 BERF (L LR 3
%, HLAE 10 min FeALRCRE SRR 20/ . [RIINE X544k
PR EEAT R, BOR MR B T . T DAEAE A%
DNA FIERSZ 25 40 M I e 00 S BREh . Fe kil B L
0~ 4 CHRE, He AT LA JERaz A4 i B TR BEK
L IR TR . R — MR E 2t fE R
ERTA R R E T, R AR T R B[R]
L, e A o A FIR AR I, FEAR S
0 AT AR 155 100, B RIARE % 4 7=, AEAN TR Y
BZ AP AL AR A 5 . T ARG A e 4
LA ol PR B 6 o) s 1 ) — L U i 1 SRR Az 2
)0

S BACHE A IS ] 2544300 kb i M5 A
Bt ABYE A I B BAC SCIESF- 2046 AR B R /N
7100 ~ 150 kb 2247, R WP 3404 A BeR 200
kb HRIE . — ARSI R B R 4
SO AR BER/INI SRR N 26, Allouis™ 45 1) 5256
WUERT 13— o5, Rt an o] e H TR 4% A 45 1R L
$2 155 BAC SCE P34 AR Bei) K/ N A T il R i —
A[alE,

(4) BAC 3C JE /) i ¥ A5 2 Fh 7 1, PCR A Z4 22
XTI REIE H 07 18, M 2 45 3 4 PCR i BE 21 Y 2%
Fb M 5 88 B A3 AR AR I 25 S o Ry P 4 A BE D i
H 5k TE 5 TR EJE X TR XAl
Yy PR B R, e 2 B R A T A% A8 0 8 P P e P ]
PL— AR BN —ANFRIC i T A TS o R, A A
A BACHSHE, PRINCH T SRR & 4% 5C
ERIVE R, AEX BAC S HEA T e R e A, B AR
P BB TV R IR PR R

(5) HTiHEE B9 BAC SCPERT A4y 325 44
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AN IE ALY BAC SO, 48 KR4 BACSCE R
T I 2K ) AR 40 3 R 41 1% BAC SCJ%; #4 8 BAC it
(pools), EFXF AN 5 H BT LR AR [R] 26 784 11y
BAC SCI, Gy gt 5 e 5L DR 20 1) P B R e 2 — A~
A SRR B e b, T5 R FHAE — 2 BAC S X
T TR TR E AR PR X bR iC AN 2D
T PRI, PR AR 2 EE =2

TR S50 by i A0 BAC SRR H BT A 2
R T AT PG E , 17 22 EE FH F  bR A 5 ) B
PR IR B S A TR | FISH 2605 T BIFSE, BRI AR
T B A T BRI A 4 A5 1 588 BAC SR

SE A
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Construction of a bacterial artificial chromosome (BAC) genomic library of
Heilongjiang River carps (C. carpio haematopterus)

GENG Bo', GUAN Yun-tao’, SUN Xiao-wen'

(1. Hei Longjiang Fishery Research Institute, Chinese Academic of Fishery Sciences, Harbin 150070, China; 2. National Key Laboratory of
Veterinary Biotechnology, Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150001, China)

Abstract: As the development of the genome, it is important to identify the genomic mechanisms for specific traits of fish.
Traits of importance might be related to growth, disease resistance, good conversion efficiency, color or taste. To identify
genomic regions reponsible for specific traits, genomic large insert libraries have previously proven to be of crucial importance.
Here we constructed a highly redundant genomic bacterial artificial chromosome (BAC) library using high molecular weight
DNA from a Heilong River wild carp (Cyprinus carpio haematopterus) mainly distributing in Heilong River. Its popular name is
carp or oil carp. C. carpio haematopterus is groundfish and likes to live in sligthly turbid water. It has a broad distribution and is
one of the chief catch fishes and cultural fishes. C. carpio haematopterus has fine characters such as strong antireversion force
(cold-resistance and disease resistance), genetic diversity and so on and often used to cross breeding and cells and embeding
in low-melting-point (LMP) agarose plugs. Firstly we determined the optimal partial digestion conditions for BAC cloning by
varying the concentration of the restriction enzyme, the time of digestion with the same amount of the restriction enzyme. The
partial digestion of HMW DNA is to generate equality size DNA fragments followed twice size selection. Finally we performed
size-selection for BamH | restricted DNA Fragments from 100-300 kb with PFGE and eluted DNA with electroelution from the
agarose gel slice and then purified them with dialysis and condensed with PEG8000. The purified HMW DNA was ligated to the
vector pliZ, BAC with 7.2 kb. Screening of the BAC library with mix primers was carried out to confirm the library quality. We
constructed the BAC library of Heilong River carps for the first time. This BAC library consists of 46,656 BAC clones in total,
and the insert DNA size is about 50~ 300 kb, the average of size is about 100 kb. The genome coverage of the BAC library is 2.45
and the possibility to find a single-copy gene in the library is about 90 percent. All these BAC clones are preserved in 378 pieces
of 96-well plates and 27 pieces of 384-well plates. Superpools, plate pools, row pools and line pools are used to demonstrate the
ability of the library to identify specific genes and genetics markers using two-step polymerase chain reaction (PCR). Although
the linkage and QTL-mapping in common carps are now yielding results, the resource for physical mapping and positional
cloning are not well developed. C. carpio haematopterus is both comercially important as well as popular subject for basic
research. Here we describe the construction of a new BAC library for C. carpio haematopterus. A high coverage of a BAC library
is critical for screening of any particular genes. Based on the average insert size, the total number of clones of the library, and the
haploid genome size of carp, we estimated the coverage of the carp BAC library. The construction of the BAC library requires
specialized equipment and skills, and investment of 3-6 months in the laboratory work. Our BAC libraries will be available to
interested researchers upon request. The BAC library will facillitate the identification of genes controllling important traits in
carps and is expected to be an important resource for genetic mapping, and sequencing of the carp genome. [Journal of Fishery
Sciences of China,2009,16(2): 165-172]

Key words: Heilongjiang River carp (C. carpio haematopterus); bacterial artificial chromosome (BAC); genomic
library ; superpool
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