43 (AAKEE) 72 AP 154 75Y —DksE

FHrE A« SO SEE » SRR

Construction of the rice genomic P1 library

Kunisuke Tanaka, Hipesar Makino, and TAKEHIRO MASUMURA
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TELIDWE, 7 LAOEERS| L~V TORBIC
BLFLLELTWB EIEW o lz,

BB a P17 0—=> 27y A5 A0,
AT RNEYACOFZED BHEH 2 HO>~Rr ¥
—T, 7095 kb DDNAWF Z27a0—=>7%3%
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Figure 1.

Outline of construction for the rice genomic P1 library.
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~2y MEREC X AER 1 & D DN AR S
NTL 798 E kb, BMb DEAXDNAS
FrRA®T L LRRETH- T, £IT, KR
Tk »BEEE» S EEE, KESPFARL , BRET
Ho— 2L TCDNARYENR 1000 DI
vk Hie Ll ze &6 EDTA, sarkosyl,
Proteinase K # @ DBEHH X7 v 7 —EiEE%
Mzoo, BELEY R\ BE2WELT, 1 Mb
BEOR#O DNA 2HB L 72, ZODNA %
FREEE Mbo 112X D, 70-95 kb DK & X IZE73H
ILEfTottk, 54 75 —%2REELI, AT
FOFFEDOFHMICOVWTIBRD,

KR TRELZP 17477V —iF, 128
WTRHIORRTHY , 70— VEFTICBT 28k
WHBYACTA 77— LHIEKL T35 »H#HT
HoErwIAET, BcBoshTw i HEEHERET
DX/ A ETONAIREER R EEE, HEERY LN
VTN D OBIERNC RN T 2 7 OICBERTH %
EFEZ oD,

MERUEE

1. #t

A 2 #EE L Oryza sativa. L. (cv Nipponbare) &
ISR EERES TR L, BERKN 15 0H
DEEEHW,

2. HAE

P1 cloning vector, packaging system (& Dupont-
NEN » 5, HIREBERIZFEFHEE» S, agarose &
FMC BioProducts #* %, alkaline phosphatase i
HYPEHI b 5, Proteinase K 3FDLMET D S,
p-agarase I, T4 DNA ligase, A ladder PFG
marker & New England Biolabs 2» 5, 7 A 1>
Ay Y aZHRERTHLS, LU —AT 4 NVF —
VSWP 02500 i Millipore 22 &, TR EEA LT,

3. 38
WA T 4 —)v K7 IVESIKEIEE X BIO-RAD
#1) CHEF-DR 1l Z2{#H L 72,

4. F&%
1) A 2EEDSDRDTEMDNADRE
D #H20gDAXFEENY I T5mORI Y]
NZH &, -200CTFH L TBOLIERE 15em{ii D
A HEROWRBERE R WCANAETIT DO
RLUTHRIZYT 5,
(AT OEE R K ETITOT R TOBEPRE

B45%

b 4°CTTFHRLTEL,)

® T HoORLKA FI nuclel isolation buffer
(10mM Tris-HCI pH9.5, 20mM EDTA
pH8.0, 80mM KCI, 0.5M sucrose, 4mM
spermidine, ImM spermine, 0.1% 2-
mercaptoethanol) 120 ml Zfnz, & <#H#HT
5o

@ MWEIZ LA —ETOTHELEE % 28T 5,
B g EITOE—#» —IZEKL nuclei isola-
tion buffer 70 ml Nz THEHEL, 58EL T
BYIOAREEDLYE 5,

@ A¥WH300ml AT AE—H—0DEHIHrBYE

72 FUR 250 ygm D—EHDF A > Ay aThb

B 5,

AW EFET T 90, 50, 20 um DF A T Ay

YV aTHABET 5,

Z¥i% 50ml 2 =HNF a—7WHEL 2,000

xg 10 min &0 § %, AfTL T 1.5% low-

melting point agarose (10mM Tris-HCI

pH9.5, 10mM EDTA, 1.5% agarose) & &>

L 45°CIRFFL TH <,

Fa—TEMSC LT LEERE, BCeE

T1.2ml 2% % & 5 IZ nuclei isolation buffer

Pz, v Fvy 7AW TILLBHET %,

@THS> M- BB % 40°CT 1~ 2 min G

L, 8D agarose LiRY 5,

gel plug DRI ZFEKFHAKTL S HEMAILTOT

Bonl@ABREEAT S,

5w 7 TEAK LT 30 min BV TH® %,

50 ml 2 =4 )V F 2 — 71 lysis buffer (1%

sarkosyl, 0.2M EDTA, 0.1mg/ml Proteinase

K)30ml 2HY gel plug 2 S 72 ANF a7

TFa—71HT,

50°C® incubator TR & 9 L7255 48 hr {#H1k

3%, 24 hr T—f% lysis buffer Z5#i3 %,

® lysis buffer % & &, gel plug = TE buffer
(10mM Tris-HC] pHS8.0, ImM EDTA pH8.0)
30ml T 5 E ¥ v TE buffer 30ml & 0.1M
PMSF 600ul iz 50°C 2hr #i& L, Proteinase
K 2KiESE S,

@ TE buffer 30 ml T5 H¥E S,

Q

®

©e ©

2) EAFEDNAOEHIHI & SE
TE buffer #B %, 30 ml OFEEKTIEFED
gel DEEZEID, HEX1 L L THEET S,
gel AR D 2 58D 1.5 x Mbo 1 reaction
buffer (15mM Tris-HC] pH8.0, 225mM KCI,
154g/ml BSA) & 0, 0.5, 0.8, 1.0, 1.5,



1993

M 7
A & (HAH)

2.0 units/ml OEEIZ% 3 X5 Mbo 1 20
Z, 4°CT4 hr incubate 3 %,

4 well ® comb ZHWT/SVA T 4 —NV 7

WERVKE] (CHEF) H® 1% agarose gel %

0.5 x TBE buffer (45mM Tris-borate, ImM

EDTA pH83) TE® 3 %, FHERDEIX

SeaKem LE agarose & B\ T—#iz > & 100
ml > TER L, KFEEBRDEIZ SeaPlaque
GTG agarose # W T—H#Iic> % 220 ml -

THEET 2, 72F5H3EHIC, 1% low-

melting point agarose gel # 0.5x TBE buff-

er CEART %,

1 M MgCl, % I8 7 mM iC 723 £ 5 2%,
% <EY, K ET15min, X2 37°CT 10 min
incubate 5, §EX 53X EH gel BIBEML

.& By
A

P

®

B

xR
174

I
D — DREHE

=

- 3
5 29

7

TASCIZEVWTE L,

gel plug # 0.5x TBE buffer T¥\>, agarose
gel O well KHEAT %, EXy hT well HD
RO buffer B E, FEME2F & X
H gel THEH® %5, 43 F & marker £ L T 1
ladder PFG marker 25,

CHEF TukEI§ %, KBS XA —% —
A % 4 A Initial time 3sec, Final time 30sec,
TBH 170 V, KEIRFR 15 hr, BE 14°C

KRB TR, FHEROES X gel £ %
EtBr 1l , ¥/ ADNA DML DR £ 5
w35 (Fig. 2), mBOBREELHREL T
KEEBRE AT —NL7 v 7L TREBICL TITE S,
KEEBRDOELEL, gel ® marker 45> & # DO
D plug DV —> % 3m< SL—FETIOHL,

AVIZ

Units of Mbol /mli

HPOQONoO
Q QO Q’ N. N. Wb

1 Mb < HMw

DNA
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97.0 kb |
48.5 kb SRS
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Figure 2.

CHEF of rice genomic DNA.

A. Isolated HMW DNA from rice young leaves.
HMW DNA indicates rice genomic DNA obtained by liquid nitrogen method.

Lane M contains DNA size markers.
B. Partially digested HMW DNA.

HMW DNA was partilly digested with Mbo 1 in several concentration.

Lane M contains DNA size markers.
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EtBr &L,
vio 4,
IO H U7 gel # 2mmACZ A&, 30ml D g
agarase [ buffer (10mM Tris-HCl pH7.5,
5mM EDTA, 0.IM NaCl) T—E#\>, buffer
AL T gel LT 5,

AT A4 AUTz gel P& L T %5R5 D buffer
2D ED, 70°COBWI 15 min & =, gel
WP, gel BT E > T WnEEIX, 10
min (ZZER U TREW gel 2B» T, 40°COE
BIEL, BPOLICERY %, gel 1 g4 10
units @ B-agarase 1 #iMZ, B IKRE S,
30 min BI2 b 5 —~EEL L WEY, 2 hrin-
cubate L T gel 2t &€ 3,
KEWI0minEE, EEZ2.2mlELF =2 —
WL, 14,000 xg 5 min LT b,

45°Clc LRy v v — b2 I v FEE
&, OTHLEEE#H TS, gel 1 g7 10
units @O B-agarase | 20z, LTz gel
HILT 2, KGDBEHKL T2EOBE1/5 1
%5 ETCEET 5,

¥ — 1250 ml @ STE buffer (10mM Tris-
HCI pH8.0, ImM EDTA, 0.1M NaCl) # A#v,

onk

INEFED I 70-95 kb OIS &

M o

97.0 kb
48.5 kb

Figure 3.

CHEF of 70-95kb sized genomic DNA.
DNA was recovered from low-melting
agarose gel, concentrated and
dialyzed.

Lane M contains DNA size markers.
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B 455
ra—RA 7 4 — VSWP 02500 %0~
CERDOBH21ES5 L), 2O LB e
v NT, BMEL/ZDNABKYHEE, 1 hr 5%
BELTHERLEELL 7T o—2 2B, d L,
ZDERBETT 4 V8 —1Z gel B> TV A4
X DNA B %30 LT gel D/INRExEER <,
7408 =5 DNABEERRLO: QD7
O AERE W _ERREDIRT, WERY P L —
FECRTBZC 7 4 VY —iE > DNA %D
B O STE buffer TEWE %5, ZEHIREIZ 6
agarase [ #H1bIZ LZwvy, ELCERBETDN
ABEXIRYID 50 D 100 ug/ml FBEIC 4% 5
ET, BHELENEZBRVET,

Vector DNA D F%!

P1 cloning vector pAdIOsacB II (EAF vec-
tor) 10 ug %, 500 g1 O % T 100 units D Sca
I ZF\wT, overnight TELWHET %,

% & @ phenol/chloroform iE #® (phenol:
chloroform: isoamylalcohol=25: 24: 1) % H
V> T phenol/chloroform #iH # 1T 5, vortex
FEF, 1, 2B REAT S, 14,000
Xg 5 min &L HEE L CAKBEZEILL, phe-
nol JEiZ 100 xl @ TE buffer Nz T, &5 —
EERHI T %,

2/KED 1/10 ED 3 M sodium acetate pH
5.2 #imz, 2f5&® 100% EtOH * hi z
T-20°Ciz 30 min BFE L, LB X VDN
A% AN, 70% EtOH TY > AL T, 45°C
t—h70v 27 ETRSD EOH 28 < BRI
TRECKRIE S,

Vector % 50 ul @ 50 mM Tris-HCl pHS.0,
1ImM MgCLWZ#&» 3, ZO—#HEHWDNA
EXHET %, 5 units D E. coli alkaline
phosphatase # fill 2 T, 60°CT 1 hr LA L in-
cubate 3 %, phenol 72 CEHHH L, BEE
PRESE, @, @D X S phenol/chloro-
form #iti % $ 5 —FfTv>, EtOH W% L,
B X, 50 4l @ TE buffer 251,
BamH 1 E1b% 4004 OK)EHR T, vector DNA
lug 2D 3units OBEFRE % A v, 37°CT 15 min
incubate L T1T 9, phenol fiiti, EtOH kB
L, BB, vector  50mM Tris-HCI
pHS8.0 50l BT,

DNA 1ug %49 0.005units @ Calf intestine al-
kaline phosphatase % fill 2, 37°C 30min in-
cubate 3%, $il>T phenol #iH!, EtOH 1B
%179, ethanol DK, 1/4 & D 10M am-
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monium acetate & 2.5 &5 100% EtOH #
vz,

DNA & % #Hl & L, 300 ng/ul O EEIZ TE
buffer THRET %,

Vector DNA & genomic DNA O 7 4 % — ¥
I
1.5 ml 3Bl F 2 — 7 IWCHTE THELL 72 vector

g
A

DNA 1.3ul (400 ng), genomic DNA 600 ng,

ZEAKER Wl ETMAT, Fv 7 7DHETHES
PCRYE 5,

65°C 5 min incubate L, )X ET&®K T %, 5
x T4 DNA ligase buffer (0.5M Tris-HCl
pH7.5, 0.IM MgCl,, 0.1M DTT, 0.5mg/ml
BSA) 2 Wl 2MA, F v 7OHETEL»IZE
w35,

FUELF 2—7DF v FTITHEKSU, 5 x
T4 DNA ligase buffer 2ul, T4 DNA ligase
1.5units #Mz2 KBS, 2L T, 79%L
et BELLTFa—71BL, Hic kL
BE¥D,

16°CT 4 hr KIS 3 ¥ %,

ligation % % 70°C 10 min incubate L, BEE %
KiHa¥ s,

Host & O F%L

200 ml = 7 7 XA 210 30 ml & LB ¥
(0.5% NaCl, 1% Tripton, 0.5% yeast ex-

tract) I host B NS 3529 #—H&H AL

37°C overnight ik & 5 8% 3 %,

50ml 1=H A F a—TIBEL, 2,000 xg 5

min 4°CT&.LL THERET 5, FEERE,

10mM Tris-HCl pH7.5, 10mM MgSO, 15ml

EIZC, BLBBL 4 CTHRET %2, 20K

RERCH» B IXRIFRETH 5,

Ligated DNA O/ w o —o > 7

1.5 ml #/{»F 2 — 72 Pacase buffer (100mM
Tris-HCI pH8.0, 500mM NaCl, 100mM
MgCl,) 1.8ul, dNTP mix (ImM each of
dNTP) 1.8ul, 25mM DTT 1.24], 50mM ATP
1.241 #HL D, ligated DNA 44l & 7KK 6.8
wWazMz, 7y 70%RTEIIRBE S, BEC
Pacase extract 1.2ul 202, F v 7O%KTW
S5 D ELRES,

30°C 15 min incubate 3 %,

Head/Tail buffer (6mM Tris-HCI pH7.5,
15mM ATP, 16mM MgCl,, 60mM spermi-

P

124

7)

@ ®

I

77

NoOB R a]
U — DR
dine, 30mM 2-mercaptoethanol, 60mM put-
rescine) 3ul £ 50mM ATP 1u4l #i0Z, sev]
DF v TEFEST, oL D ERFETT
Head/Tail extract OF 2 — 723, HG»
Y~z 23 TW-L h ERY S,
30°C 5 min incubate L, 10,000 xg 10 sec &
L THE%2E &, H U 30°C 15 min incubate
T 5,
10 gg/ml @ DNase 1 %50z 72 TMG buffer
(1I0mM Tris-HCI pH8.0, 10mM MgCl,, 0.1%
gelatin) 150 x #0002, < vortex L 37°C 15
min incubate 3%,
chloroform 104l % 0 2 T# < vortex L,
10,000 xg 1 min &0 L T EEZH L v+
=7 T,

Host RO EE#RE v —7 1 > 7

HiEE#E L7z host A& L S L T, 200 ul %
200ml =7 75 A adi@ LB 5# 20 ml 20
2T, u—=%)—vz—h—=%Fu, 37°C250
rpm T OD;e=0.5C% 2% FT (2 hr) #iKE
IRFET L, S0ml I = AN Fa—TWBL,
2,000 xg 5 min 4°CTHLL THEET 5,
HEFEE, LB/5 mM CaCl,2 ml #1%z T,
JLBET L, FHTLET, KEic@E, B
BFINICHER T 2, COBTI Ny r—v v
RIGH# L 2 &M TE 5,

18w 7 — 9 v 7RIS D 1/10 8O phage #
EFYOEBF v 7 ELTHELEY 7 ADR
BRE LD, ¥+ 7% 5L T37C 10 min
BEL, %A TW5 chloroform #&F 38 3,
FENLTNEF vy 7EETLTCY T > Ty
TERPEETBHTH LW,
HiRE#E U 72 host B A2 ilBRE 1 KD X,
W Iz, phage KIB¥EDLY 5,

R & 5 ¥ 9712 37°C 10 min incubate 3 %,
HOLUBHITCIZILTEBWI LBE#A 1 ml
mz<, a—%Y—vx—h—%HHw, 37°C
45 min 250 rpm T incubate 3 %,

1.5ml OELF 2 —7WHBL, 3,500 xg 2
min#EOLHL TEEE2ET, BEE2ED S,

LB EH50 ul WEEL T, ®LF2—7 5K
4y % 1 B0 LB, 25 ug/ml kanamycin, 5 %
sucrose * & ¥r 1.5% FEKEHI D 13.5cm plate
IZ spreader T HHWTH—ic £ &, Hofy v
—VOEEVLGHE, ROBKFEHRFESE S,
plate Z1E %28, kanamycin & LB ZEXEHIH
S55°CIZE TS MZ, 5% sucrose 126 &

200
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C® 55°CIic L TEB W 50% stock H 5 ik
KEFHIA R D 1/10 BINZ %,

plate %3# & 12 L C 37°C T overnight 5% 7 3,
HZ & LT, plate 1#iz#7 2,000 {E D colony
BERT %,

8) 2w =—@EIYL

® 4 U7 colony %—2—2 UK T pick up L
T, 100 gl @ 25 gg/ml kanamycin % & LB
B sz 7z 96 X~1f 2707 A 7L — %

(Falcon 3072) O&/RIZEET 2,

@ 3TCTHEL»IC (W100rpm) v —% Y —3 x
—h—TH#RE 5 LEH» S overnight B ET 3,

® &BIRIZDE 60% glycerol 50 ul ZNZ & < ##
LT»s ,-80°CTHRET %,

BRELUBE

T @I TFEDNA BT 272010, fiEk
FTDIICREE—B 7 b 77 A MEET, B
B L CHIZES 2 RBLY, ZhERERE LA
FRICIERL S 7 o — A W@ U, sarkosyl, EDTA
B H T Proteinase K LB 2 {TWER L & X b >
REDKSY N7 ERMHILL, DNAZFHEL 7,
ARG 2 W BRI IR L TRy 218 % 2
LT, Rk ->TCDNA»EEY*ZIF2 2
EPREEINDZY, TOHECEY, AT —
EREET LD HTHS1 MbEEOKE X
DEDITEDNARBLZENTE, 2O E»
5, BEBNEMCH B 70 b7 A MEBAETH
22 DBbrolz, 20g DA FAEEN S 400 ug 12
EODNARRERL, HIRER XYWL
T, 1 ygBEOA Y — b HADDNAR2ESLZ L
BTEL, UL, 9475 —BROREICIT,
SHIWDNADNEEZREL 2L TR SR,

A +DNA ZEIHEET 28I, 75—
Ja—=2 78, BamH 1 TH2DT, FL
Ui = D IR EFTROFIRERER TH 5 Mbo 1
ZRWIZ, COXIBBE, SaudA 1 #H w52
EWBHBD, 4 2ADFPEDNABCGRAF T —XIZ
£ B2 RAFNMEEZT T LEENS W, KFEICE
WThH, BN Sau3A 1 ZH T w23, DNA
BIEEAEYME N poTz, 2T, CGAFZ
— PR EBEELZTR O Mo ] VLT3
LWHEREE, T¥4%bb, 0.5units/ml DEEEE
BETESTEDNAREFLEACWHAILL:, X512
2 units/ml TIZIZ 70 kb L Fic¥ir S nzz, 0.8
units/ml DBERBE THIMEEITD 2 L H58Y

#4555

ThHhaEBbhd, ZOHIED 0.5 units/ml &

1 unit/ml ® &7 3 R OBRERERE TR
T, Z0LZ20»5 70-95 kb @D N A ¥ % [H]UY
L7zo BOEDOBEREE DS TESMELEITS OHT
B ZOFBORELASDTITO I LD, 747
SV —DRE 2V —YarEREROERVIDICEE
TH2, THiE, TXTCOYIKERAI D FERMICE—
WY 2Z 2 b TidhnwizHThs, #2102
W, VIS R T LIS ORI E 2152 72 03Ky
BEREE T, YK 2Z 02 WESOF 2525 7
DIZFEOERBEET, ThEPNTRIGEITS 2 &
BRLBEREEZONS, RE a2V —YaryDiRE-7
TAT77) =oTEEMNOZ u— s hkn
ATREMEDSH 5,

CHEF L{E@ A 7 Ao — 25 L 2 H T, DN
AMWrFr OB %2 TV, ERD > a BEE K ARSE Ok
PFHOVZEBEID S, JOLDEEELBL I LNTE
7zo NS5 —HDNAZEIL 2RI ¥ — &
DIAT—var®iTold, ZOBOREN S 4
T —HBEOHRIROEETH S, HEETTO
EZH, WMETEIMELITVZRWE, SEL
DNAMT0-95kb DAKEXTH2 Z LIZWENIL T
MR T &7 (Fig. 3), 1 > % — DN A DO KIHE
53T Mbo 1 OYIWTHBIHEERERIRKETZE D E £
REFFINARI7 Y —LBEREIND LI IGEEL TV S
DEI,, G I —v a VRIGOBIZY A
DNABENLVLTIAF—va 28I LTy
EID, KOWTRARHTHZ, UEDOERT AT
7 —BROPFCCHELLBELINEHTH S,

FGAY =Y arKRIGEP 177 —~AD/ 8w & —
Y73, Plerce? ® DKW T2 h8, 28y 7r—
VryZIEBROFy b ERAWT, BBITI 2N
TET, BT, 1.2 ug DAEL 25 2 LD
NA»S#K 2,000 OMI LIz 70—2 %2852 &
BTET,

—f, VA EY I Ty Lizva—rnA
YH— b EERHENIEZS, 10-90kb DE X 2 E
SleA Y — b HERR T & /2, (Fig. 4)

#12,000 & WO EIEA 27/ L2lhE AN —7
5720 ARTITHE, A 2TP1IA475Y
— R T LFESHENLTELL L WIERITKAE L,
CDFFEEBRVETIETY /226 hN\—F 3
D38 7 a— 8 (820,000 f8) 2&53
IR Z TRV,

WELIFATI7) T, {1 =+ %2775
A FORETEHENCREFEL Wb, 207D,
HYOZo—rvh aa=—nA 7)) ¥4 ¥—v a3
WE->TBIRT 22 EMTE S, 7RI Nid—i%
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M clones

97.0 kb
48.5 kb

Figure 4.

CHEF of P1 clones digested by Not 1 .
P 1 clones were picked up from library
at random. Plasmids were isolated by
alkaline-SDS method, then digested
with Not T .

Lane M contains DNA size marker.

B2 7 VA Y-SDSETHETZ ZLNTE, Y
ACT7A4 77V — L THO KOHIE D Il
HMThD,

PLEX D, 424 7 4% 100 kb L~V TEERY
W7 a—= 75 EMAREIC T, ZDIE
mHEIDTATI7)—EHWT, SEEHEERTO
50 N ETOSFREES AR R, R L L
THHAIC D ORNHERNC BT T 2 Z S T & 5,

| &

Ktz THAK | EraeRJEHsE T

& o, HESIKRFEMBREY KEFE ABEIRIC
ELBE LI LET, /0, KL TOICHD,

il

y

HELEMPE 2 viciiuni: ZHEREY A
AWTERT BRI, S RT3 < @G 7
9,

Py 33
2 E Xk
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ABBREVIATIONS
BSA bovine serum albumin
CHEF contour clamped homogeneous elec-

toric field gel electrophoresis
DTT dithiothreitol
EDTA ethylenediaminetetraacetic acid

EtBr ethidium bromide
HMW high molecular weight
kb kilo base pairs

Mb mega base pairs

PMSF phenylmethylsulfonyl fluoride
Sarkosyl N-lauryl sarkosine
YAC yeast artificial chromosome

Summary

We constructed a P1 library containing 70-
95kb inserts of rice genomic DNA. The high
molecular weight DNA was obtained from rice
young leaves by a simple liquid nitrogen meth-
od. The high molecular weight DNAs were par-
tially digested with restriction enzyme Mbo 1 |
and ligated into P 1 vector. This library con-
sisted about 2,000 individual clones, and was
expected to be useful for large scale genomic a-
nalyses.



