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(PEMBERBLIRF Jx  100101)

i R ERUWEZAMEEBIAEEEREL NASHE —ERE N H SRl RN
ERENZENSHBTEE. BERAELEEIEMMEL SREW, IHERHBRTT
I 2k (GUS BRAMRE) AR, A MRS e R (8 XM SHEE, HPT) iR
EZH.25BLE5, REHAHRELHRES, BENBREE HTP ZBRMR FTEHLE
Fr, Gt RS R A, $698 T 852 # %k, PCR 4748 2 1T & Southern 40 HEWA T 4P
HE¥a AKEr AR A,

A KR, BRI, BRI RE AR, R

AR, R T AR, BUS TR KHR, Christon ZM KR MM IT
JkP L3RS T 530 Jun Cao S X — ik RUK TS B IE A 0 244, 8 BAR ZEEHA
K5 ; Liangcai Li S K BHBBEBRRFIE T # B0k, B8 TSR, HT
BEHEEAENEFAEE MRS, AL E LT Philipe Vain 2042 2 b, #4033
SO R A, BE T RN RANRER AN E, R THENRR. S8%
KREFEAL R R SRR b PR R, A SR 248 T 8% 5 8 A RS 89 Fr 18 0
T ihbel, BT R T HEF K.

X L~

1.1 fEiheis

HEIR KT8 (Oryza sativa, L. ) @ Fir, thdE 9 5, b 4E 180, iE 1 S (IFH, ER#ET &
. MAAHMRI - RBRIT 12~ 15d R AFT, EXERAST, £H 70% 8
R 1min, FA 3% B HE R (EE RS NaOCD IF L F IR 15~ 20min, TEKIEWE 3
Ko ELREFTRHEMNM(ERKY lom), EMNESGHUAFSFEFE(NB) L, 45
20d fo AR, R — IR B EH SR M R A B

AR BN AM TFRESAR, TELXMHT. £ 70% B F 28 3min, FEA

0.1%FHR G2 L5min, LEAWRSE, BFE NBISHE L, 25T S 10d 24, BRI

T F S o A 5 ST AR 5 # B AT B A 4L
1.2 B
EARBASHRE NP R BITE, B HYLA S, BS ETR, IBEM(500me/L), B

* MATERLA . LEXFEHBEYREOR IR EN TRERE SRS, JLIE 100871,
H T 19954 10 A 30 HUgH(,
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112 &+ ] T ] 64 Ht 12 ¥

fREE 3 A (300mg/ L), BE#E (30g/L), fE ¥ BEHE (phytagel, 2. 5~3.0g/L), pH5.8, ffH4A
MWFH SR ARCHIERE . B 2mg/L, 2, 4-D, 44k s E . EARH 2T MA 3mg/L
BAP,0.5mg/L NAA, 1/2MS EFH & 1/2MSHA 4 (MS R BT E, MS HFHLALS,
MS BB TBE, BkEh), IAA 0.5mg/L, NAA 0. Smg/L, 48 30g/L, Phytagel (Sigma)3g/L,
pH>.8,
1.3 ik

pActl-D: ( REi A M) Actin [F 3 FIRZNH GUS #H ; pMON410: (Monsanto 24 F
$244£)13kb, & CaMV 35S 8 31 F1H$E HPT & & (1.3kb); pNG3: (Montagu ¢4 #14)
11.5kb, & Nos I3 & FEKEH HPT X E; pB. t.48. 415 CaMV B3 FIKENH B. « ZE A
HPT ZE (PRBEMEWRTFEE. BRI eERE). RuMERSAL. 2%
F b S AR '
1.4 AERAWMEZHHENZHEHEHTHE

OhFRAE SR PEARARE TR R L 101 bRl DA H SRR, LR, R R B &
i< JE 2 A1 (mol/L) 0.0.25.0.5.0.75.1.0.1.25, :

RhHT S AR ALY S0 B (B HLRUIN R 2~ 3mm) B AT 29 20~ 30 R B T AR
PR TR, TR L RITIE A 4~ Sh, BALEHESE 12~ 16h, RERAGHARURERE,
1.5 EEHE®HEML

FH PDS-1000/He F:FH 46 (Bio-Rad) .. B &# Bl (60mg ¥ ALK ZBHE, &
T 1ml TTHE AT )500 ITA SpgDNA, 504l 2. 5mol/L CaCly, 20l 0. lmol/L TEHERE, 75 -
SRS, ED, BAKZERTE, EREET 60ul KoK Z P, HIRINE 6 FRTR
b, e RGZ A A T TR R T A A R T R dy, Hh ] 24y R 71 O 1100psi, R
PR ] M 6om, FHEMEISE IR
1.6 BRETRIERIIEN

LG RTERAERE LB P RIG, BA X-GuC $=R P F 37CHFH 8~
240, e TOEL, DR AR R T -D(a) 1.
1.7 WHERBLE

FHERYZIEE N SOme/L, BIRTHIEE 7 AR E % 30me/L, B 2 G, A
MAEEFELEESRE BAENMMERIER T -DMb) ], B/ HEEHEA 1/2 MS ti%g'#

(M85 % S0me/L), FR/MER IS, BBABE[EKT -D() 1.

1.8 HEFHEENSTFEDL
1.8.1 KfEHR:EZH DNA #12HL : 2 ¥ Dellaporta %E’]?‘f 10l
1.8.2 PCR ¥ M54,

A4 1. (O HPT i X e —E ) FE 5 R 5 CGTCTGTCGAGAAGTTTC

G314 2:NOS & 1 T —BUF ¥ 5 GTAACATAGATGACACCGCG

8 R AR AR S0ul 8245 . 515 1, 2 5 10pmol, dNTP 200pmol/L. Tag 8 1 7347,
A DNALOO ~ 500ng. W2 F.: A M 987C, 10min; A4 93C, imin; E 4 55T,
1.5min; &M 72°C 2min; 3% 30 MBI, B — D1 72°C MW Smine. K FEHE, L 10p!
2P AE 1% BN RERERT b vk, WU, B,
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1.8.3 ¥ PCR i P4 S 2% %H PCR ¥ =¥ 09 8 B3 B Southern W ETH75
B EDFE R R B (S S PRIC AR 3R 79 & ( Boehringer Manheim, Germany ) #1120
HET ZEF R, RS H T3 18,
1.8.4 Southern Z¢7% : B 6pug 178 9 S5 LA A 4 DNA B EcoR I(EEB I TR A B #)
HBE# 0.87kb) A1 Hind [T (BB U S B W 4) B 41, PMON410 Smal 1 B4 K B
(1. 1kb)/E AR, K5 LB TE 9 BEFEE DNA 6ug 1E BN PE, 1% BI85
Be 40V H ¥k 6h, ¥ 5] HYBOND N 2 J2 B Amersham) -, f PMON410 Jik DNA o
Smal 1 B§ Y] B (1. 1Lkb)¥E B 5, BREYLS |40 3057 & (Promega 2 7] ) o P-dCTP $7
g, HIT4%E, RFBH KodakX- R ERME B R,
1.9 MNEEEEHEUARER GUS EEFRIEMER

B 3~ Smum KA 4TH0 L B A X-GluC T getal®],

2 HEEH®

2.1 iﬁﬁrﬂﬂﬁgiﬂ*&ﬁﬂ:ﬂ%?ﬁfﬂﬁ
2.1.1 FEMBEELUEEBRNEENEE. SR S aGaEEsFHER.
lLlyréF!?E’JﬂE}EﬁHJ 0.5-0.75mol/L. HEEHFE LA, TSR EHGEH HEBHB
REZESHES, WXBEMT 150 F(F ). Y UBER. I LAEBKEZNET
0.75mol/L. B, SIKHG RS T B, T ELIX B 1 0 £ 41 S 3 T €0 SR B, X b ) s 3
ERFF,

F 1 PIE O SRGEREL R RE

Table | Transient expression of GUS gene of Zhonghua No.9 calli

[M+ 8] {mol/L} No. of calli No. of blue spats No. of blue spots/No. of calli
0.00 37 4 0.1
0.50 . 31 476 15.4
0.75 42 581 13.8
1.0 26 15 0.5
1.25 26 4] 0.00

< ML pACtD, M B, S L BUEE, [ M+ ST: M S B2 80, Hob Mes=1:1
2.1.2 FRCRGATTIALEE, AL SRR e AR
%2 Bt | SEBERE HPT EREESHA &GS
Table 2 Recovery of hyg' callus from mature embryos bombarded with HPT gene

hyg" callus lines

Variety [M+8](mol/L) No. of mature embryos
. No. %
Zhongyuan 0.75 28 18 64.3
No. 1 0.50° 22 14 63.6
.00 20 p) 10

PE . H LR pNG3, M B EL S AR, [M+ ST M A SHMEZM, P M:S=1:1
MR 2AIR G AL | SRR A LEE, HE5 B LB RENTL
M, HEFRE NG, W%, RN ESSE B, X HBEE R AR
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14 £ 0 I B % W 12 %

GARE T . WA AR B S Tk B 4 % S DNA (MR B R N T, S0 /5 5969
ik, 1B AT S 23 i, |

TEFE LT 2 o S 7 7 08 IS P 5 5 P W 98 M L R P 38 35— ER B i,
EYHRSEHERESBHREY, dTRRABBFEEN, ERE2EEENEY
RE T, WTTRFIZRAMBAGTETE . 3550, 5 Y MOk 70 40 70 145 13 10 5 B 3RO o, 1
2 A RGBT X R R OB R R e 3R AR RAME MR,
2.2 AABHERABREAERLARASABITREREER/E
2.2.1 B EHIE RGOS AR S S IEH e, TOM RS 355 MR H), b i I
5 BAEME, SEEASNRE ML, BREBSAHA R ET RIZMR A R,
SORE, B RIS, —HESE T, B HERA T RIS R RN TR R
KRB, % 320 R IEIE A EE S 2 kB T BB T b,

%23 HEERMEEENES
Table 3 Regeneration of hyg' rice plentlets

o No. of mature No.of hyg" “hyg" plant lines
Varieties Plasmids : .

embryos callus lines Nao, %

Zhonghpa Ne. 9 pActl-D+ pMON410 25 14 3 i2

Zhonghual 80 pActl-D+ pNG3 27 12 2 7.4

2.2.2 XWEBSEHERNSFEYFEE. (a)PCRYHME N EEER . REX 5 Y
ik, fR RBP4 DNA, T PCR § 8. 384 & s ik e 2, 118 3 55 B v A8
FIFBRR/D-BMEH HPT EEHFEREFE. BR 1-A SE+$ PCR Y B =
BRI R . WEH PCR I MY 8 8 3k S A A Southern W EN VL R ENTE /2 16
FE L, 1% 18 Southern 23077 #:, B] 1. 1kb HPT %&[E Ji B E{R 2230, DA B BB K
EFTUES, 5 5 AHEE (B T -B), BRIEH, PCR I8 FT/8 B T8 % HPT #£H L@
TR B (b)Southern SRITHEM BB HR M PCR AR AMENLE IS 1 K
Bt B, IR B FE 4 DNA, i PMON410 2 Smal 1 BEYE 89 i B B 4E R £ 35T South-
ern 8, N E SR B B LIBH . F1E 0 SHREBINER DNA S &%
B, ARG FREEHF(EML-C, lane 1), WHEFMAPEE HPT #H, EFEADNA S
Hind {2 B8], H — 440 20kb B 222385 (B 1 -C, lane 3), 2 F 4 DNA £ EcoR 1 B,
RHE PMON410 B B (E 1), BE45 2235 Hi 0.87kb i) HPT EH B B LLE —%& 23kb A4
HIX B, MEIRE 1 -C # lane 2 AT AE &, B8 H — RES/D T RHEM B (L. Ik W K . &
HHPT BEFECE S ANKBEEAS, R LA EERAEE M DNA BERLES.,
2.2.3 FE¥L. AT HETHE HPT Ml GUS BFE LR, B0 BRIk, B3 T 5 4%
P HPT EESGHER EFE 1 R CUSERFTZ MAEIER I-DWA) ],

2.2.4 FREH(TL ) RERAKB -tk HPT ZEH GUS EE ALK, FREF
Gesz, fET—10H 8 MOHBRAY I F R, B 7 Bk GUS B 0335 B, & 1 #Rh 81, H
ATEESEOEEIERL D)), EHE GUSERE S S ANKBHNEESF,
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EcoR 1

Smal | //émai 1
.. EgoR 1 -

-
Hind ...
L ! !
——_,—'{: ) h
0. 87kb
Pnos Npt 11 P35s 1. 1kb NOS 3
hpt

B 1 FR pMON410 #9304 194
Fig.1 Part of plasmid pMON410
& £ X B
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Some Improvements of the Biolistic Transformation System
for Oryza sativa

Zheng Honghong He Sijie - Dai Shunhong Li Liangeai  Tian Wenzhong
( Instituze of Genetics, Academia Sinica, Beijing 100161}

Abstract  Osmuotic treatment of the target tissues during particle bombardment significantly influ-
enced the efficiencies of transient B-ghicuronidase {GUS) expression and stable transformation of a

selectable gene { hygromycin phosphotransferase (HPT) gene) . Among different treatments, the sup-

plementation of 0.5~ 0.75mol/L of sorbitol and mannitol in media resulted in more than IOO—foldr

increase in transient expression gnd more than 3-fold increase in stable transformation. Mature em-
bryos from seeds of two japonica rice varieties were bombarded with plasmid DNA which conrained
-HPT gene and GUS gene. After selection for hygromycin B resistance and plant regeneration, trans-
genic plants were obtained. Integration of introduced HPT gene inte plant genome was demonstrated
by molecular analysis. Mature embryos provide the most convenient materials fqr bioclistic transforma-
tion of rice.

Key words Particle bombardment, transgenic rice, osmotic treatment, mature embryos
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Zheng Honghong ez al. : Some improvements of the biolistic transformation
' system for rice { Oryza sativa ) _ plate 1

3

80

A. Agrose gel electropharesis of PCR — amplified DNA from putatively transformed plants. N1 and N2: non — transformed
Zhongzuo 180 and Zhonghua No. 9 respectively, P1 and P2: plasmid pNG3 and pMON410, 1~ 2 putative transformants
transformed with pNG3, 3~35:putative transformants transformed with pMON410,

B. The corresponding autoradiograph after hybrydization with a specific HPT probe, X B

C. Integration of introduced HPT gene: Scuthern bybrydization of DNA from one tranggenic rice Zhonghua No. 9 trans:
formed with pMON416. M;Lamda/Hind [l marker, P: positive contro), 1.Ikh Small fragment.of pMON410, N: neg-
ative control, genomic DNA of non —~ transformed Zhonghua No.9, lane 1; undigested DNA, lane 2: genomic DNA di-
gested with EcoRI, Jane 3: genomic DNA digested with Hind [ . - :

D. Recovery of transgenic rice plants and their progeny using mature embryos as the target tissue for bombardment. a) GUS
expression in mature embryos of Zhonghua No. 9 2d after bombardment. b) Plantlets of Zhonghua No. 9 regenerated
from the hygromycin-resistant calli on medium containing 50mg/ L of hygromycin B. ¢) Transgenic of Zhanghua No. 9 T,
plant. @) Test of GUS expression in progeny, showing the segregation of GUS gene among the T, seedling derived from
transgenic Ty plant.
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