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Development of Method for Preparation of High Molecular Weight DNA
from Citrus grandis (L.) Osbeck ‘Guanximiyou’
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Forestry University, Fuzhou 350002, China)

Abstract: High molecular weight nuclear DNA (HMW-DNA) from leaves of Guanximiyou [Citrus
grandis (L.) Osbeck ‘Guanximiyou’] was prepared by two methods (Zhang’s and Peterson’s method) and
the extracting effects of the two preparing methods were compared. The results showed that Zhang’s
method was more suitable for preparation of HMW-DNA in Guanximiyou. The cell walls were broken
down by gentle physical homogenization to keep integrity of nuclei under suitable osmolarity. Debris of
cell walls and most of polysaccharides were removed by filtering with miracloth and centrifugation under
slow speed. The isolated nuclei were proved to be intact, pure, and high-quality by observation under
microscope and were embedded with low-melting-point agarose to preserve the isolated nuclei in plugs for
keeping stability of nuclei. The optimum digestion time of plugs was 48 hours, the pulse field gel
electrophoresis (PFGE) results showed that the isolated HMW-DNAs were more than 1 Mb in size and
were digested completely or partially by restriction enzymes, therefore, Zhang’s method was suitable for
construction of BAC library in Guanximiyou.
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ik H ik (pulsed-field gel electrophoresis, PFGE) $ A H BLAN v i K 1 Beal R ity et 5 v H
A Ay 8 R A B IR 41 S A 5 1R N T 4% {648 ( Yeast artificial chromosome, YAC)(Burke et al., 1987)
e N T4 (044 (Bacterial artificial chromosome, BAC) (Shizuya et al., 1992) i ANAIRE, KA
B SEPR A ST L ok SE R AL I e R IE  BEPR 43 5 DL K I DR S5 4 R T 6 43 BT 45 (R BE 90T
Go ATAWFFSE REKW, YAC SCFE PN BHE LA S| 2 Mb 247 (Burke etal., 1987), fi#)
BAC RPN B/ A 100 kb /247 (Zhang et al., 1996; Dengetal., 2001; Guanetal.,
2008). PRI, FR1F BRI E 4> T 5% DNA (HMW-DNA) 2 0 8 A A B 35t PR 4 S0 1 (1 e

5% BEIR 2] DNA (3R BT IAN I, A HMW-DNA $2EU R rp W 3 G il 50 1) 7 3 AT L
WX DNA P24 345140 (Zhang et al., 1995). $EHUA 8 sh 4 21 HMW-DNA I5f, #J LA
oA A0 W L SAE B R R e, SRS FRVH AL 40 e, 2li4k DNA (Overhauser & Radic, 1987). XfJ*
RIRRE, T 40 BB I AEAE, B9 00 T 3K43 HMW-DNA (KM . 4k, AFasE i AR o -
SRS LA DNA 175 425 52 HMW-DNA [ i

TEFHA BT VR ARAF A0 MOAZ T, T8 HH 40 B 7K ik g >R SR Ui 4 B 4& (Ganal & Tanksley, 1989;
Cheung & Gale, 1990; Wingetal., 1993), {HZ&¥FFEg Ak 2ems . 2%y, 1 H&A—NEH M7
RIS TR IR AR AR S o EAE, AJEUAR A T 3R A K HMW-DNA 57 K f [ 24 A
R4 DNA (1754 (Wing etal., 1993), A& SCHERIM A EMF5T TE. Zhang & (1995)
R P BT B F A ) R A M BE oy BN AR, RS K AN A L S S R A Bk, A5 R
HMW-DNA %A B2 IBef#, 2ifEm, AT NIRvEERi, Ho8EAE, siaH T &, m#. &
Ko AL PEIR. BB Bk, BBk, MIRSSEREY). Ingo & (2005) Mtk T AANY) HMW-DNA [
UL, WS TR .

JEIE % Al (Citrus grandis (L.) Osbeck ‘Guanximiyou’) Jij= THa#A A H, ZFREMZIM R
aRhZ —, B 400 ZAEMERRE D B AEFIT AR BRI RO AR, B ENR B AN A E S 20
ML S i, LR RIS B 0] TR 25 Al HMW-DNA % 2 R sy, gty — 58 IR %
i HMW-DNA $HU 75775, J ks BAC SCPERITT i 3R 3 hh BE DR AL 50 B4 e S

QY Vi SRS DARFA

1.1 #Hl

T %Rl (Citrus grandis (L.) Osbeck  “Guanximiyou’ ) M4 2008 4F 9 K E4Ed 4 F1 H
B AR R bl o SRAENIRETFIREIT, YEv T 5 TR R, —80 “CHMRIELUK AL PR AT & o

1.2 HMW-DNAR$I &

1.2.1 Peterson ix Z7% Peterson 25 (20000 /7%,

122 & RZhangix Z%Zhang®s (1995) MJEFFAT S . HU 50 g VR IG IR E M Fr, 7E0F
B A o A o Bk REERE A 1 LIOKEAR T, N 500 mLAUA IRHIEE 2 v 0.3% B-3iiE
LA 0.75% TritonX-100, 7ERE JIHEHE B FARIEBEE 15 min, 7870050 HRZEME 10 mmol - L
Tris-HCI, 10 mmol - L™ EDTA, 50 mmol - L' KCI, 500 mmol - L™ E&4#, 1 mmol - L™ k5% A1 1 mmol - L™
WASHE, 4% PVP-40, pH 9.4, JEA Y W Zmiraclothfl— 2 20 pE 4 55— Beb b, JEIRAE 1
200 x g, 4 CF .0 20 minj, 812 LS, 76208 POINGE & PRSPl G2 #380n 0.3%
B - FiHE LWER 0.75% TritonX-100), WA FEIKAT, BIFUNER A MAZ, 7 P Zmiraclothid



5 #A s A FEVRE A S 7 A% DNA R E RIS 837

JERVE, JEWRAE 1200 x g, 4 °C NELL 20 min, FFUIEM L. EEEE 3 ), RE¥KHSHEA
LA MES DR B a — IR O T IMAZ) 750 pL HEE i, F W s BIF DI M 41 MU k% - $4Peterson
(2000) 7V 5240 BAZ i) s 38 . 4 AZ BIFIAE 45 CoKir P4 5 min.

1.3 HMW-DNARI E11F
Mtz IS Peterson (2000 (17775 KL LI AR 50 CHALH T4 (Zhang et al.,
1995), #ERE 24 h B He— R IMALIR -
14 BREGEERESRE
WAL G ISERALE 0.5 mol - L™ EDTA (pH 9.0) 1 50 ‘CH&#%i%E 2 h, 4RJ54E 0.5 mol - L' EDTA
(pH 8.0) ™1 4 CHFHIEVE 1 ho PEFIIMCHAE 4 CFRDIRIE 6 NH.
1.5 HMW-DNARIER S EEL]

Ty B S F Frijters®: (1997) (535, BWUHRAET 0.5 mol - L EDTA (pH 8.0) " {fiplug, H
50 mL TE (% 1 mmol - L PMSF) 2l 3 ¥, &K 1 ho FJHAEPMSFIITERM 3 X, HX 1 he
BE VI B2 20 1 10 43, 203546 1.5 mL 20, B4 N 500 uL 1 x Hind 11T buffer,
=il 3 h, AR 1 hEE R 1 x Hind T buffer, #5430 0. 0.5, 1.0, 2.0, 4.0 U Hind III,
37 CRW BT EEYI Y 15 min, PRI 1/10 #AFR$ 0.5 mol - L' EDTAZK 1F N o kg ik il
D459

2 HiR50Hr

2.1 ZHREAZINER

H Peterson VAR R Zhang 72553 B3 B 40 B Az R JE W e ()5, #5005 ul 75 400 622 8
T R EIFAIR, Z5RWE 1 . 2R Zhang EFTE 40 A% 4L Peterson 1252 HLog 4%, (E P Fl
JiiE, M2 22040 M miracloth & J8, DL 2 RAKHE B0, S5 B8 A BCHIAE 22 BEAN A Mok v 2B o

1 HFE#HE S ERENERE
A. Peterson 74> BRI ANMEIZ: B, 21X Zhang 57 B33k A3 1040 % .
Fig. 1 Nuclei isolated by two methods
A. Nuclei isolated by Peterson’s method; B. Nuclei isolated by improved Zhang’s method.
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2.2 ARLEEEREXNHMW-DNAZ EHIE0

Y R Zhang V1T RAT AN MOAZ T 1.5% AR sl IR LSS, U 4 ANIREAE W A 40 5l
HA 0y 12, 48 F1 60 h, FE4rAIHL 1/10 ANMKRIEAT Ik iz HL ik o

gERWE 2 fron, WA 48 hJE, ATk Ik S> 243 21 HMW-DNA 73 7 KT 1 Mb, 4
WAH BT, VR DNA B>, S D s B W10 0 h R 12 h (KA IR, 1l B
TEIHAIANS 4004 R 52 2B DNA; 344k 60 h Jio, 4577 8ese, HAE5> 7847 100 ~ 300 kb 1
PRECH DNA B W2, AL e KK, DNA BE™ Bttt W, e il & A0 I 18] 4
48 h,

2.3 A REIZHAEIZIREN S A HIIR B R

¥ Peterson VAR [ Zhang VE19 3 AL AL PS4 48 h 5, 205l 1/10 AR TR
Ko

gE WK 3 s, VKB A B 40314 Peterson VAR Zhang VR T HEHUE HMW-DNA. MK
Yk B e v LA, VK A 7B T4 1 Mb A A 1 452 RE9 1) DNA 4541, JKIEB H 1 41
Mb 24 I SR R 45 o

2E R, R Peterson 1£3R13 ) HMW-DNA #iZ{% 724 B Zhang 7%, R Zhang 755 iEH
THEMTE % HMW-DNA.

M Oh 12h48h60h

1018.5kb— 10185kb—
388.0kb—— 388.0 kb —
194.0 kb— 194.0 kb—
48.5kb—— 48.5kb—
B2 TRELHEBIRIEE B 3 Peterson 3% (A) I R Zhang 3k (B) $2HIAY HMW-DNA
Fig. 2 Comparison of different lysis time Fig. 3 HMW-DNA isolated by Peterson method(A) and
M: Lambda ladder PFG marker. improved Zhang method (B)

M: Lambda ladder PFG marker.

2.4 HMW-DNAHIER S B 1)

ALIRZEARAA S BRI HMW-DNA 2833506, 258k 7 @ik £/ EDTA. PMSF Rl H Y K 254
Jie JH— ZRFU LR BRI N )8 Hind TIEE e S Wik N 5 HMW-DNA [V 15 min, JE{THB2>
53718

B SE & 4 . 59K, P78 HMW-DNA Retg sy Hind TIEGY), Y A B4 4
HifE 50 ~ 400 kb, BlE N UIBEABE IS IN, T3 H DNA B BCOF KNSV, BEDTRIR .



5 34 WRlE CEE: FER S M S 2 EA% DNA $EH0 R 1T 839

M 0UO5SUIU2U4U

630.5kb— &
388.0kb—
194.0 kb —

48.5kb

E 4 HMW-DNA RER4EEYIE R
Fig. 4 Partial digestion by Hind III
M: Lambda ladder PFG marker.

3 e

RIS TR HMW-DNA 244 it BAC SCE R 5 R AR OCHE . — Ok, AR s e iy
HMW-DNA 43 f 5/~ T 600 kb BUANEH T T — 2 TAE (Peterson et al., 2000). Zhang %5 (1995)
RIE T — R A SR IR 3R 1) DNA 43 5K T 5 Mb, 10775 RERE A KCL 153 (183 Ik,
FEM G M P i ) pH (B EDTA BEAII A RIS FR) % 1, K JH FH VRS e A3 W TR B A% A e v, B-
Sk CWERERH 1EZ Wy EAL, AIFALIE NN TritonX-100 KB 0.5% LA R SR AR RN 2 ki A, P
JZZPAFN 1 2 ) miracloth 1] BA2 BROCHS 73 1) 22 BRI 40 I AsE Jr o ASBIT 0T 0 BN B T s & 2 1 F
ZRERY BT, X Zhang %5 (1995) WINEMATIOR, RS M P I 4% PVP-40, LA 2
Py AL, BB AR A B8N TritonX-100 WL HT 0.5%38 N4 0.75%, A A %o 25 14
AL A 41 2% DNA B9T30: B0 1 1800 x g B3 1200 x g, /DIt de s vk, LA
RS HAZ (R e R PR R = i, RIS R, R SR 1 Zhang V0] LUNAEBAL I Fr ok fgalisg . 58
RO 5 T [P BB 2 il HMW-DNA o 28 ik e i A bk Al , 7591 HMW-DNA K/NERT 1 Mb.

BamH I #1 Hind Il K4 BAC #ifk 3 H (1) 67 23 (Shizuya et al., 1992; Wing et al., 1993;
Kim et al., 1996). JHBREIENPIEE Hind TII%F HMW-DNA 8E47 584> BV 33047 kb 3 B fi B ik,
45 BRI A3 Y HMW-DNA B9 4k B 1 1 N DI A6, 18 A T-H9 8 BAC .

K2R EZRK, 455K W, Peterson 72:75 (1) HMW-DNA IR FERUAG, NI B4 TR 2 At
BAC 3% Peterson v = AN K& PUHTEEL 24X, 5TV 14 R i SUR AN H FIAR (Peterson et al., 2000) .
H Peterson VEANRESRAF AR P 4 B IR 3 2T LUR LA : AFAEI A RS A —FE, KT IR E M
o, H R ORRR T RS SR RAZ R K2 (29 500 g) ARSI RIS
FEPORBELRIE BT A B — 30, NI REf S8 O e, T e B 4N i B IR R Al s I pH

(pH 6.0) EAR W LAFT1EZ Wy5a b, AHIZANREAMH P U5 PEAZ BRI (1035 ) o

Peterson AR E B, FTERFRMHEFAL, 1M R Zhang EAHXI T HL, LR, AFFEM
MELOMLAE B &, (ERZEN SR S/ nT LLse sk, Bk, SR Zhang ¥53EH 3R % M HMW-DNA
IR, il T MY HTER B M BAC SCEERIEE —ANHE R
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