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Abstract In order to establish a transformation system for gene function analysis of indica rice and improve
characters of elite restorer by biotechnology, mature embryos of indica rice 93-11 were chosen as explants. A high
efficient regeneration system of rice plants for genetic transformation was developed through optimizing culture
media. C1 gene cloned from E. coil was successfully delivered into 93-11 through the Agrobacterium-mediated
method, and stable transgenic plants were obtained. Results showed that the rate of calli induction reached 87.0%
using NBA, D, as the induction medium. After three times of subcultures, calli were moved into the differentiation
medium, and the rate of differentiation was 47.0% . Through the Agrobacteriurn-mediated method developed a total
of 213 hygromycin resistant plants were obtained. A group of 89 of them were chosen randomly for PCR analysis,
and 65 were positive for the gene insertion (73.0% ). Quantitative RT-PCR analysis showed the expression of ex-
ogenous C1 gene in the transgenic rice.
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BPREES” T 6 57 SR B JURAR B4 KPR HET M. 9311 NMUEE™EE
EER ERBRERAXFR P HE - EENERLH, HEERAFFIENE", R EkEC#E
R, LR 2T R R N SR TR B A HAIEY (B R EE M SHE
RIRRAI0 R FE A, B AR RXET 93-11 BRI E FHEAMIRE.

SHEAE S b A BAR BE R O A , (E 32 I RI A0 245 A R, AR R B3 i % B D S AR A
93-11 IR RN BY R AR SHMERMET X Rh 93-11 HER TN —IEERFBET. £
SGEM TR AR SRR NOPIR AN T 93-11 BEA RS, IR k5 S SR
EL 93-11 BB AN SRALER , NIT KR BB R A 22 BT AR ™ R b R B e Rl

1 SERERS

1.1 Eo&HH

HUFE 93-11 BBFhTF, IR T AL ARl 2 B g
1.2 RERFEEERRER L

RIBARATE YR EHAL05, A SEI6 EARFEM. TRl pCOsAc1300-C1, i ikt T-DNA R &5 A 1,
HyhEEHERPREBEERE ).

LB . RB
— polyA | hpt | 35S Actin promoter | C1 | nos ——

E1 #Hipkik 4k pCOsAc1300-Cl #5 T-DNA K
1.3 ExE

1E 93-11 AAEFMF AT B P ERAERENT

FHEIEIRE I, MS A M4EAE R + SREBEE 0.5 /L + AEH¥30.0 g/L + BUIEH 8.5 ¢/L,pH 6.0;
NB:N, KB + B, B + No Bith + B, 4% + HERRO0.5 ¢/L + KFEREEH 0.3 /L + BA
0.1 mg/L + FEME33.5 g/L+ Bk 8.5 ¢/L,pH 6.0.

BRAREESREE I, MS KB4 + 10 4% By B4 + I, ##5(FeSO, - 7H,0 41.8 mg/L, Na,EDTA 55.9
mg/L) + DL 4E4 2 (H &L 2.0 mg/L EEFRBIALEK 1.0 mg/L EhFRMEASEE 1.0 mg/L JHEE 1.0 mg/L, JLEE
100.0 mg/L) + ZEEEEE 0.3 /L + JAEEL0.5 ¢/L+ 2,4-D2.5 mg/L+ EHME30.0 g/L + BE# 8.5/
L,pH 6.0;NBD 2.5:NB + 2,4-D 2.5 mg/L,pH 6.0.

LR E NBM: Ny KEE4 + B, B4+ Ny 8 + B, 4% + KEBEEH0.8g/L+2,4-D2.5
mg/L + FEHHF30.0 o/L + BiPEH 8.5 g/L + ZBEE T %M 0.1 mmol,pH 5.6.

TR J,S: ), + KRB E 500 mg/L + RAEFHER 400 mg/L + HFEZE 50 mg/L,pH 6.0.

B LsEIREE Y Ny KE + CuSO, 3.0 mg/L + Ng kdh + B, b4 E + AREBE 0.5 o/L + HEERO.5
g/L+ KIEBEHO0.3 ¢/L+ BA3.0 mg/L+ NAA 1.0 mg/L + FEME30.0 g/L + ILELEE20.0 /L + Bk
8.5 g/L + kMEE 500 mg/L + BLEHFE XK 400 mg/L,pH 6.0.

SALIEFER DN, KEE4r + 10 /% B, B4 + D 83 (FeSO, - TH,0 55.9 mg/L Na,EDTA 74.5
mg/L) + DLAEAEE + RS 0.5 g/L + JEEBRL0.5 /L + /KABEEEH 0.8 g/L + BA 2.0 mg/L + IAA
0.2 mg/L+ NAAO.2 mg/L+ KT2.0 mg/L + FEH$30.0 g/L + FIE# 8.5 g/L + LHEZE 500 mg/L +
AHEEE 400 mg/L,pH 6.0.

HERIEFREE R.MS S M4 E + 85 20.0 mg/L + TAA 0.5 mg/L + NAA 0.5 mg/L + EJE¥ 8.0
g/L,pH 6.0.

1.4 A&k

1.4.1 93-11 R#AERHFAELGHFF POEMER 93-11 ¥R RH7E, B 37 CEFAIH, BUBBHRAK
B=FM, 56 75% M ZBEREHE 5 min, KEKHEE 1 1K,0.1% HgCL/L K3 12 min, KEKHEE S 1K,
AR EELE(NaClO) R T % 40 min, REKHYE S R, FAEBELET REEMIAFEFERE
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(JoD5N 5 ,J,D; ,NBD; ,NBA, D, ,NBA, D, 5 ,NBN, sD, ,NBN, ,D, 5) , &I 20 %i,25 ~26 CHEHEFF. 15 d FEER
BILFE,30 d BRITAHEFR(AGHESE = BESAGHEAGRBRLNYFFR / BABFRENHT
¥ x 100%).
1.4.2 93-11 4R %R 30 d BHAHEHEAGMUIESRE, 520 d 46R 1 3K, L4 3 R, AR
1.4.3 93-11 R4 ARF, L PRk 3 RWAGRASLIEFRE,20 d FHRIFAER(EE = 884
AL MR AR BAREEE x 100% ).
1.4.4 RAEBLRGHARGEER  EHAL05(E pCOsAcl300-C1 Fiki) R LB 45 (fil Kan 50 mg/L #1 CHL
34 mg/L),28 C1EF 2 d J5HBHETE, 7€ LB 42 (N Kan 50 mg/L Hl CHL 34 mg/L) IR B4 1E3E1M,28 Cit
BIEFE, ARG SR B VR T, 18 ODgy =0.5. Bk 1 ~2 mm OB RE TREWHENRGAR, T
REREATERZFTEE. BALRERTHERSP , B 30 min, {5 min #—K. KEKPYES KER
BAEM, AXEBAR TR, RTERGRELLS. KRGHBIEALERE, EEFERTH—EH
WAL EF R BB KBEIELK,25 ~26 CTEEEESE3 d.
4.5 REE4HALNFR 3d4dE, BEEFNAGAAKZARE=ZAM, KEKHYE S REBRERE
1, FAINA 500 mg/L kU E F1400 mg/L REFBE R HKE/KEHE 30 min, 5 min F—K. AXHERE
LKRTFKRS  RTERGRERE. HFBBFEIEFRE 1S P,25 ~26 TSR, 20 d FHRERGEAT
HITE G B SR 2.
1.4.6 HAERGUARNSL WREEE, BHERGERBETSUESRE Y, BT RRERAPER3
d, %M H7:25 ~26 C,14 h REEESE, KR 1 000 ~ 1500 Ix. 3 d J5 A5k Zoribikar st D, B FOu R+
o, RMFRITAE, 8 20 d B —KFTE R
1.4.7 ke AR BEEHS ~8 om, BB BERIEFRE R, BOLREFRE D, KM FRW L.
1.4.8 RMEHBOIMCHBE 3 ~4 FE, RS APTHEREE, TR BEMARBKTEAEKE .3 d
JGF B R SE E AR R e T B R AIBA R HNET . SO REBASLRE, ¥ EHEE P,
1.5 HitedE#RARY PCR #dl
1.5.1 DNA &I B KRR BT 0.2 ~ 1.0 g, 3% CTAB 3£ 2 B 4 DNA.
1.5.2 PCR ¥ ¥ PCR3|#H:C1-F: 5'-GAGATCCATGGCAAAGATTAAAGGTCAG -3',C1-R; 5’-GAACTG-
CAGCTAGATAGCTGTTACGTTAAC-3'. -3 7=4k 205 bp f3EH K Bt. PCR 4144 % (20 pL) : MBI A 8] Taq
DNA R4 (5 mmol/pL)0.2 pL,10 x Buffer( KCl) 28 ¥k 2.0 pL,MgClL, 1.6 pL,dNTP Mixture 2.0 pL,C1-F
(20 pmol/L)0.4 pL,C1-R(20 wmol/L)0.4 pL,#itk 1 wL,ddH,0 12.4 pL.

PCR [ 8 %5 .94 CASE 4 min J§24T FIEH,94 °C 45 5,58 C 1 min,72 C 1 min, 3k 30 AMEH, &
J& 72 °C 7 min. BU PCR 7= 10 L #F47 % MPTHEHE (1. 0% ) B i 3K 43 RS 3% FRAH.
1.6 #HEREHRMNZIEERSLR PCR &7
1.6.1 RNA R HYH FBUSIEERE PTHE SR, ;LY 100 mg B F3% 1.0 mL TRIzol ( Invitro-
gen )Y 1.5 mL B.LES B -80 CRFE. KA TRIzol HFIRME: 4% - 80 CLRFFHFEMRBUL , 7K L
%Ja, A 200 pL 8405, IRGIES, BOR/NOEE EEKA, BEAD —BEOBP, A 500 pL BFEE, T
L ELABEE RNA, B2 75% B E, ERMTE, IMAE Y& A RNase-free 97K, T4 1R, FT1R
RNA £ DNA EF( Fermentas) #b 7.
1.6.2 % %% %% RT-PCR 356 B LA RT-PCR 5|4 % : C1-RT-S: 5'-AAGGTCAGGTTAAGTGGT-
TCAACG-3' fl C1-RT-A: 5'-AGTGTACGAACACATCTTTGCTGC-3'. % F§ QIAGEN /) 7] B QuantiTect SYBR
Green RT-PCR Kit } Rotor Gene 3000 3576 E B PCR {17, (NSEH A 18 s 208K RNA 2 H , 3|84
18s-F: 5'-CGTCCCTGCCCTTTGTACAC- 3% 18s-R: 5'-CGAACACTTCACCGGATCAT T-3'. —$ ¥ B .
48 C/$E 30 min, —PMEFF;95 CTHIAEH: 10 min, —MEFF;95 C 15 5,58 C 40 s, 72 C 20 s, F£40 ME
. A E BT EETTE, B WEEAN R ERITEAR N Rel. Exp = 24% H AACt = (CGRAIFE
&5 ACt) - (Calibrator ACt) ,REHEER ACt = (HSEHA Ct) - (HHEFA Ct),Calibrator ACt = (S
WEEE C) - (SHHEBKNER C).
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2 ZRESH

2.1 FESHEFEX 9311 RRERGESENRM

0% 1 B, 1D, #J,N, D, %S %4514 29. 6% 25.6% ,NBD, .NBA, D, NBA, D, ; NBN, ;D, .NBN,
D, 4 5% 53.1% 84.4% 87.0% 71.7% .62.7% ,NB B R ALHHESEE T J,,NAA 0.5 mg/L 1 ABA 1
mg/L BB @515 F3H,2,4-D 2.5 mg/L F13.0 mg/L X G EFENFWERAK,93-11 AGEFEE
BHIEESE 3% NB + ABA 1.0 mg/L + 2,4-D 3.0 mg/L, R RN 87% . ALK L H MALESRILATAL
EESVPRITHAGRESRE, AAERZEP R HAGIHESER 30 d GRIESEHGEAGRBILKF
FHREEAEFRENFF L L, X B B R BB 32 23 A 4015 R 2w, o BE BRI X R | AL B 52
. FFEAFEFIERE 15 d GEREILANZGE, R TRGER, LR GEASRRL.

R1 FFRALT 91 RGHF R Y0

B%FE  NAA/mg-L7'ABA/mg-L™' 2,4-D/mg-L7' EARTH FESHAGARIBAHTE HSE/%

3D, 0 0 3.0 179 53 29.6
JoN, 5D, 0.5 0 3.0 156 40 25.6
NBD, 0 0 3.0 143 76 53.1
NBA,D, 0 1.0 2.5 377 318 84.4
NBA,D, 0 1.0 3.0 353 307 87.0
NBN, sD, 5 0.5 0 2.5 508 364 7.7
NBN, D, 0.5 0 3.0 228 143 62.7

2.2 @CIEFEX 93-11 RUHALAMRIE

A 2-A FREad 1 WaIESR, I, FI NB i r B P G AL RFRAC, BFBF R, HEERA
M8 ;%0 3 k4RI (K 2-B) \NB #E5rE A HSIE A&, ], BREAGEIRE, AHHRRE
B A SMEEE SRR, BT A K MR AL BB A LA, AL RN 47. 0% , 5 ARG A&t B R4k
A ALR LRI, I, 71 D iR R RS0 10 45 B E 0, ¥R o 32 200, X AT RE R 93-
11 AGHERELIEFEPRAREREENEZRRA.

A B0 RARFISEFREERT 93-11 AR IE;B. 4R 3 WARIEFREXS 93-11 AR C. 23 PR
B ERMBERIUEAG ;D. MUESRE LB ROTIERNE. MERPHEERF. ARMGEmN
B2 93-11 4 @& REFPRIFBNSFHALCLLAR
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2.3 mMRGHSHL

TEAMEIE S 2 BRI PUAME B L AL B B A0 3 12, it A A L (B 2-C) &k 3 d )3, A ik
BFI TG (E 2-D) , TR . B (B 2-E) # ARS8 b, WRE AR RSB
B ([ 2-F). S0 Bt A b BRAE R L2 R 43. 0% . ZERE B AL, REW T K B it iE @t A&
R4y E, LISt A A E .
2.4 iR PCR &M

LIRS 213 BRI B R BRI , BEVLE I T 89 ¥RIBMUE R4 DNA 4T PCR ¥, 2521 65 #k
K BRHEAR R , BRTEAR AR K 73.0% . 408 3 Yy 14 By tatdk PCR BIUEER ,205 bp K/ HMAW 4R E
SRPLEERE R 13 MREAY 8 F B/ FR s BB B £ — B, T B st BR (GK IRRE R 93-11 4HAR) TR B
B4 IE C1 HE B A B 93-11 MERAF.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1, DI2000; 2, oAt RATERT IR ; 3, REE(LHY 9311 fBk; 4, BRI FRMERT; 5 ~ 18, fitbHtk
B3 #EFHHsked PCR 3
2.5 WHEEER RT-PCR REEFEE
Pk 7 #k£ PCR MR W FHIERE 3L 93-11 MARZITFOEE B LA RT-PCR, LA C1 BERH7E T10-1 AR HF
MFEER 1, FEERE K T22 25 T10-1 (9 3 380. 4 £, FAKH T44 25 0. 125. C1 ZEH R ERARLRHF
TEER X V] BEFHE A R N BFE A BI SB R R

3 g

BITEN SFEUER— T HETAGASRAERNERSR. AR RAMEEERAGARRS
KRR AR BRI LR XT 93-11 TR, — HHRBAERGHES HANARAHE, B —FETHEK
HRERMARRFENGGHRERGE, BRGE SR SRR B LRFFE A5 93-11 #4k
RIfRE. IRTRBT R E BB PIEADRE 93-11 MAMFEAERED" . AW EL B EREDF, RS ENFH
RS EBERERBAE R A, NRERFARE, S RAT A SH LR IR U E O AU AL k% 35t
B KAIX TFHARGAERORL, MOALRIE I, I E e RELAN 3 WIRISHA LR, B
AL SRR FREQOER. H—H, AP LRRATE IS S SRt 6 TR 51k
JE AR AT B A K B AL B 3 AN S5 O TR B AT B P Ak R X AL SR B v, B8 T S S B4R 1
RUR A SRk T BRI R AMEK , B YR FRARAT B B i 16 93-11, B B I BF ST K RS T B R R A
L B S R A3 B .
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(E#EE 76 |)

3 #it

KAV ST Cu0-Ce0, KERMMMBAH, RE &AW IR R &K, BAELTIKIEES.
LTS Y 5 R A R B A B I PRI BE A 55, M 2iRL BE O 250 °C, CeO, RN 10% B, H AT /Y
CO B IE . AR BB HETERN R BRAEBROER, EEBESHEE ERLRETEE
—EHI R FRTIR.
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