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RGBT EG mp T SRRk eHh DNA ARERFERTRARLY —
F9240kb 2437 AKX, XAMHEL,BRILAMBEHL,TELELHSFHXE
1500kb &% & /k DNA A&, XF#HidT “240kb $#4" A ER &4k DNA

R K % {565 FE 1,

HMiT Tk Rik,k%&, K &4 DNA

HBAEM R AK DNA 5TEXY
T 10—10°kb ], Hitt, WHBE RN T
HER MR ERak DNA SERTERAT
9. 80 SEARFF IR AYE 28 ke ¥k (PFGE)
FARFLI4FE 50—9000kb fy DNA KB, %
B A etk DNA SokfrB: DNA {ORF
REHETHHOTA,

Hil,PFGE B ERTEIRARK DNA
Sy B AR LT B A TREAK RS
W, BSMEE T s g flk DNA 3
BT kBT RGEBS UER
BOLHT. EWI5E, Raymond™ MM
WEARBR IS B B S DNA KFREIE:R
YR B, RITEARE FRERORAE
BT RGBT KRStk DNA
B PFGE £ R, BBEEFE AR K E#EUM
FFHEAMS, E—EBRBRAGTRERER
4F& DNA Hil5, Mifn4srssiiia®si bt
KBt DNA, W YAC (EFHEENRRE
Fif. RIIERA--TMEBEAVFRNAR: A
ALRBOABEMARE E ERNXE RS T
DNA # PFGE E[] “240kb Bfir” HEBL
By, XA 2R AN SR, > T /E K
2 1500kb, ‘

1 #¥Ff0KFE

Ll k@AEZEnmEs"

BUKRE#TFTEE, BXRA 0.45mol/L (&
15% W/V) ¥, 2mmol/L CaCl, BEKE
4Cc THHE, %—‘E’:)ﬁiﬁ?ﬁﬁ?ﬁﬁ, WL 4°C,
750X g Bil» 10min, REETEE LR B

Bl PR e BT I 4 BOOK R 4E B

Fig. 1 lIsolation of rice nuclei by suerose
gradient
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LT 25%—60 % 1ERE D #k4E (2mmol/
L CaCly) k,4%C, 10000 X g B 30min, 2%
RAERALT 25% R 60 % FERSH > | (B
1), BRMmEEEBS, B 0.45mol/L HiEA
WHE—, EH .

12 s

AR ERFE TER 0.05mol/L
ZZHMZ# (EDTA) pH75, % 37CTF
BEEFRAN 1.0 % KR AR IEEER &, B
AR, Bvk b g E SRk,

1.3 kiEeafk DNA SRS P
BB

SEENAREEETIRERERERY Z 5,
&R B R FEAT, R THURR G
DNA 4. HBEhE#ETHEZEEE, (£ DNA
7E EDTA ‘S{R{PHFIEE FREH R, —~&H
BRAGEEOE K29, it iak
(lauroyl sarcosine)?” %, RAMTAK T XH#HE
RBIHER S RBEEELAIXY DNA B
W, BRI, BEBIE 0.05 mol/L
EDTA (pH7.5) gk 3h, /R E#H—KE
WU, BT 4 cR B,

1.4 FREMEPITIERIH (L F0ER 3%

LRGBS IR /N, FEFR B RS AL RT
PR B Bk & (PMSF) % & (0.1 mol/L
PMSF, Immol/L EDTA,10mmol/L Tris-HCl
pH 7.5) ¥ 2h, BN EH —REK, XTF
BrERMEEOBKNEE. BRHEH TE
LR LE 3h, /NN EHR—IR, BTRITERY
BRI B L EE

141 REFEREEEHEALE

DNA # 5HHAAE B HOBR F B S N 28 b
o, 4> A 10-20 S A7 AR H e N Z)EF BamHI,
Pstl, HindIll, Notl, Sfil #4{¢,37°C{%i& 6h,

1.4.2 RAREREENALE

DNA Bt 4 507 1,2,4,8U/ g DNA
BamHI 344k, 37°CHR{5 6h,

KEEG AR DNA RO ER ke bk ok 1 5
ALEEfpYek DNA B PFGE #4H“4 15
[F] B gk BB a2 0.5 X TBE (TBE; 0.089mol/L

Tris-FE, 0.089 mol/L FfER, 0.4 mmol/L
EDTA, pH8.0), &2 10—14°C, 200V &
., BkMEFEDG 70—100s, Hpk 15—20h, Bk
ek &S % CHEFII ZA%:(Z%E Bio-Rad 2
iR

2 SRR

21 KkiBEHEH DNA EFTERBKH
Ty PFGE 7%

RIMBE Abmed™ FI Szabados"™ g5
EHl & KREERE, SRoTENaE, 8
SHELVBRELE, TBLEEAEETEERE
BN ERE, AREOQETRESSEE
Hr, —#% 1ml gk (1 X 10*) JLIER 0.6ml
0.05mol/L EDTA (ph7.5) 5 1.5ml 1.0%{&

%1 ket DNA ZREBRSRHTHTERRTH
Table 1 PFGE behaviour of chromosome DNA
released in gel in different eonditions

B E
Giks) BRETH Releasing time (h)

group| releasing buffer "
0.5 1 4 8 |16 24
0.5mol/L EDTA
A (pH9.0) 0 0 [\] 0 0 0
0.5mol/L EDTA
(pH9.0)

B 1%+ i MR B 0 { Sc| Sc| Sc|Sc

19 lauroyl sarcosine

2mg/ml EH& K

2mg/ml proteinase K

Sm

* 10.3mol/L EDTA
C (pHY.0) 0] 0 !|Sc|{Sc|{Sm|Sm

19% lauroyl sarcosine

b.5mol/L EGTA
(pH9.0)

19 lauroyl sarcosine

2mg/ml proteinase K

0.5mol/L EDTA
(pHY.0)

0B RBERL TS
E |109% vanadyl-ribonu-| 0 | 0 | Sc | Sc | Sm| Sm
cleotide complex

19% lauroyl sarcosine]

2mg/ml proteinase K

Sc: “240kb SAr”HBIENE DNA; Sc: The superc-
oiled DNA of “240kb-like units”; Sm: 50—1500kb gy
ki DNA; Sm: The long smear DNA of 50—1500
kby O: #J7& DNA. O: No DNA.
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MREEERARAART S,

Schwartz %(1984)F1 Raymond(1989)™
ERBFRAREER  WEANBY LB E+
SEENEBRNEAR K SOCHERRE)
b G iR
BE-N,N'-JU 2B (EGTA) iyl EBERES
¥%P5 1L DNA BEEOBRBREPFNEENRE
BERm. BE% 0.5—24h, &RILE 1K

A A, R SRR, R K NG DNA

BB AT, MBS B s DNA ZEr vk
HRR G LR B th B R HE B AOTT R T,
43 BIRL T 240kb 5% 50—1500kb 4b(I& 2),Hh
B4 16h DIJS, C, D, E4 8h UG HI A WA
K-#E 2, DNA #4454 T 50—1500kb 755 , 75
B A7 1—16h,C, E 4A7E 4—8h, DA 1—sh
DI BH DNA hfE 240kb AL, RAT
BRZA “240kb BAr” DNA, HEDARM
B#AE/R EDTA th EGTA WRIFVERLEF,D
‘H DNA 7£ 16h J5 “BFF”, fiB 4 DNA #&
24h GEAEIT. EABRYERTREADN
FEVEEWEORK NEA.

B2 k@t DNA ZFARUAET Lz 1)
s PFGE Hi#

Fig. 2 Riee ehromosome DNA released in
gel in different conditions showed in PFGE
{refer to Table 1)

1. D#H,24h; 2, C#4, 24h; 3f17-E4, 24h;
4. B#H,16h, “240kb ¥fr® DNA; 5. D4, 16h;
6. B 4,24h; 8. gL fa{k DNA S+ BiR%
1. Group D, 24h; 2. Group C, 24h; 3 and 7.
Group E, 24h; 4. Group B, 16h, “240 kb-ljke
units”; 5. Group D, 16h; 6. Gioup B, 24h;
8. Yeast chromosome DNA stapdard

BA1ERT EDTA, L_BXLE

M “240kb Bfr”HHIARHE] LE, BE At
] 4—8h PR B, 8T 4h,Jufafk DNA
REMRBEHREEK; KT 8h, HapfTAHNS
RIAHKT 240kb NKIEE , HERXERE

H3 MRV 4LkXEZ DNA gy PFGE @i

Fig. 3 PEGE pattern of restriction enzyme

digestion of rice chromosome DNA released
from nuelei in gel

LEBREk DNA 5 FBiR%; 27 3.KA8E DNA
(GRMELOALT 240kb; 4. BamHI &y; 5. HindIll &
15 6.Pstl E§¥l; 4—6, >240kb k4rF DNA
1. Yeast chromosome DNA standard: 2 and3.
Rice DNA undigested released from nuclei in
gel, shows 240kb-like units”; 4. Rice DNA
digested with BamHI; 5. Rice DNA digested
with Hindlll; 6. Rice DNA digested with
- Pstl; 4—6. >240kb large molecular DNA

B4 BamHI i /500758 DNA gy PFGE mHi#

Fig. 4 PFGE pattern of restriction enzyme

digestion of rice chromosome DNA releassd
in gel

1. gtk DNA 4T 8iR# Yeast chromosome

DNA standard; 2.5R{E{LE AR DNA (&F 240

kb 4) Rice DNA undigested; 3. BamHI 1U/ug

DNA; 4. BamHI 2U/ug DNA; 5.BamHI 4U/ug
DNA; 6. BamHI 8U/pug DNA
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BERRNENER, BEFAER XL E R
DNA BERERENEAR, MMBEIRT “240
kb A" BoRH AZF DNA ROSEERE.

EAERE, BANRREGRA R £:
a. DNA Bitk; b. DNA {##4F,

2.2 “240kb ¥{r” DNA ZREXEAY
B#H1LEt PFGE f73

B BBGCEE A& “240kb BAL” B
DNA FiFR&i4#: N )8 BamHI, Pstl, HindlIII,
Notl #1 Sfil {4/t,% PFGE BRI TIEEFE
BREIBLER B DNA ¥iLE, 0 FTEARE/NT
MEMAT (B 3). mERHIBRRERELR
hEAME BamHI REMS, RETHIAE
K4rFE DNA (A 4). Hlns BamHI R
BEM 1 Bfr.2 83461/ ug DNA, HZF 4 Hfr.8
¥fr/nwg DNA K, 3l DNA 5FEH
B & BRI K. B BamHI KIRE
W= 15 %41/ ug DNA Dk, DNA 45T 8
IRk, R I X B4 F 8/ DNA, 3
H “240kb $fr” DNA #ARFHI.

ROVEAFER . FEFESREEY MR A
BT THERENSE, RIATHLE “240kb
BAr” DNA BLR(ERRER)

2.3 “240kb B4 RESH

TR, EREWHRER DNA NEH
Bk DNA HFEJLMAKELE ST & M
BG. ERZRBEEHT, L PFGE RIM
X “240 kb BAL” FIRERFE—/KP LAY
Bk EmREREAL, “240kb A" DNA ZfH]
HIEE BB AL T RE R 5 TR BRI MR F A0 Ba 8 "4
fir, Mifigefafk DNA B T7EZGKH, E]
TN RBRRREAGT, Kitdhi DNA
DLXF AL e BB 3R, 8L BKAE 240kb fir
BORE,HE BN AIRER, B ioeg i
MR#*E—FERAT RE M 2 E M a
HED, ANTE#BS “240kb MAL”E G BIRH
NEKEEHR., F—HE, X4 DNA Bl
NIIESER A, I T DNA Fig—40 4, M
MothiERR T “240kb BAL”MBR, BoRHEHE
DNA &F. MELERAHEHE, RTINS

“240kb A" B—FEEEWRE, HE X
DNA 4+FR/NmEKRT 240 kb, 4 EE %
S BIBOART, L2 4 DNA oF8i, A2 adk
T BRHESERENS FR.
RIMERMBEY (R AR EHEEE)
MphEAERI T X—IER, FH I, “240kb 8
fir” DNA A AR EEYYE & £ DNA
BB AL BRAL, X—REE A — SR,
Stoilov™™ B3t FRAAMER BIEE TE5
FIFE IR E S, S R L, 52
DNA #, 2B K% 5 DNA RmIENESEN.
B BRI B 34 R 40 I B B H SRR A 24 0kb
Hfr” DNA BE5 Stoilov B%fy DNA &
BRR, Mk — S HE.
BRIMANESEMEFERL DNA #17

TEsY sk LE, PFGE EiEEIR, YIRAIE

WREEIgINEL, DNA 4T BANZE/NE 5), T
AR EFARHE DNA HT& “TX" 1y
AR, XBMF—AWEFH “240 kb 2~

HS ARXMEFREDNKIE DNA REiwA
Y18 HindIll #4g 550 PFGE E:%
Fig. 5 PFGE pattern of restriction cniyme
digestion of rice DNA extracted in solution

. fgefmik DNA Yeast chromosome DNA st-
andard; 2. HindIll, 8U/ug DNA; 3. HindlIil, 4
U/pg DNA; 4. Hindill, 2U/ug DNA; 5.Hind-
i1, 1 U/ug DNA; 6. Hindill, 0.5 U/ug DNA:
7. HindlIl, 0.25U/pug DNA; 8. Hindlll,0.125U/
ng DNA: 9. HindIII, 0.063U/pg DNA; 10,
HindlIl, 0.031U/pg DNA; 11, Hiad¥I, 0.016
Ufug DNA; 12, k# DNA (GRi4{k) Rice DNA
undigested
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ANALYSIS OF CHROMOSOME DNA OF RICE USING
PFGE TECHNIQUE

Zhong Ling ILi Wenzhe Liu Liangshi
(Zhongshan University, Biotechmology Research Center, Guangzhou 510275)

ABSTRACT

Plant chromosome DNAs released from intact nuclei were analysed in PFGE and it
showed that rice chromosome DNAs existed in a form of “240kb-like units” in a releasing
condition of this experiments. These units with restriction enzyme digestion were shown
to be chromosome-size DNAs up to 1500kb. The possibility of these “240kb-like units”
as fundamental organization units of chromosome DNAs was discussed. This technique
has been established for a basis of isolating and purifying large DNA fragments, constru-
cting YAC library and restriction enzyme analyzing.

Key words PFGE(pulse field gradient gel electrophoresis), rice, chromosome DNA
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