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wmE U psl—barnase;(brn)ﬂﬂ H & & W, pHeiniG(PG) R & B / 4510 & B #4738 1k, U
PDS-1000-EAEE N2, 45 brn & PG EE DKW AL 309 ZBEH % DNA &, 18 %)
T % psl-barnaseZEH M TRIEHA T, URFHAREIRBRRENE B, HAMEK
BAFREVNARGELENIE. HomBRMKNEMTESREREEELEEEZR,
EHRARE. HATWEEERRGEkZ AERARE. £% orn BEHEKFRE LR
B (S2F brn FAEEERE 40.6%). BAE (&5 15.6%) REREHME(L 43.7%). 2FRFH
HERHKAZREAME L (EERIR), BRAFEKRI, EHTREAE FKIFE; AL
B LATE ¥ 040 T ARG 3 FiF. T brn £ B5 0 B VAR B B SR HEAT 6 4k ) 3o IR A ok JU) 5
SV, VR ERMR 2 B RETY brn ZEFTR, EREED, brn BEEABTRELT
PATE B 25X Y, o3RS 10 B B0 M ZE 700 B A MR S T BT R 2 TR 9 B AN B 34
XA  barnase BE, BUART, #IEHML, KB

2%S Q943

B 70 ERUR, REKBEMELFA LR EL SR EERELT R A F HYRE
EXRME. BAXKBHWEFME, SHTRERXKBHERANESECRREMA
CMS i i FEHAT R ~REFMAPMS, Xt/ BEEREATR)BAEENARE. &
ZARZMAE, BTRKEXRYERG, RRERIGSMHIEARAE WAL E M
W ERHTAFTEREAREMAEENREHE EA LHEANER — 1 X, X
RRHMETHAMEZAY, EZREKBHE, KPURANNE 5 EEXEER
BFRZ, UBVEZ TN ARBENAT RRMBHRX—F, 0485 60 §TL&. KM RITH
FERMIRFAEFEMAY., SRABREEAERBEREERT, AFRSMHHTESY
— 5 ET A& 125, B Bacillus amyloliquefaciens 5% #) RNA B3 H——barnase °] Fi T %
FEEYITEERAT. Maran FREHHRER ST (T429) 5 RNA BEE barnase

AL F 199703044 F], 1997-06-231%E
EHRFER B RBEES (30470445), T~ FE QAR HEH A (940496) X B Rockefeller Foundation (1994-0001-
02420)%E BY
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PHEE (TA29-barnase) H FHEABEE MK, KEXW MY K TREERFTEKY, BE

fB 1K RNA B0 H B (barstar) 5 TA29 W B, barnase 2 H KK E EH TA29-barstar. -

B K 5T 3 B (T429-barstar) 1) 45 3 15 1 SR BB 68 T AR A 1 R 7 8K (T429-barnase) I F 1
BB, BRICHRBEEE 3T, Zou % KU B 31 F (pollen specific promoter)
5 barnase W T psl-barnaseB B, Zhan %% psl-barnaset B A E IR TG T 1
HAREHEBK, Curtis % 1996"7 L glucanase HHERGREEBHTERE, HRFEN T
REBETHREEATEk. ZEA, ZB{ELY 1996 LRI E LW TA29-barnase
HEAIAMEREBEEAFTHER. CSEBRNN MRAE KB ITEREEATHEEN R
B, ROUEBERN T, KE psl-barnaseAEHER K KBEHEEASTEHK, 22 0RE X
—HRER,
1 #EFIAEE
1.1 A )

AU B R B S R A REAR & L 309, Bk 6 BOHIAS T ks . B 48 85 . IR72. basmati—1
&, BAXNREERYLRER. MBRLES RS CHE.
1.2 SMER R AR

UM R AG RB R EBAMRHT RS, R T XRAM R HAER. MR
RETFTMF RIMERK, SER MS SEFREMHIN 2,4-D 2mg / L, LESBHHA. UK
UERE R B3RS 4 30 R R A, IR 1 IR(4 30 X) AR AR A1 M
B EEERRER. EVRAAGTREERBEFOEEAHGESR, & ROUERETESR
FiER. ARYEUSREFEARE, SIF MAREKFEER EAKRES) (F&E 120mp), 8 7 X
HREF IR, BLEATEERRGTZBERARTNEEHBZARAFTTFHHEL N
I~31 A KaMARTRE. GHWRFNENSFARRERFENARE ARAA G,
MR/ S), EREER, X, EEHFEFEEE 3 XRWEAREREZA.
1.3 JiHL DNA

Sk 36 A &) B BL 28 psl—barnase (78 ¥} brn) X pHcintG. psl—barnase B Dr. Alice
Cheung (Yale University, USA)#®#t. KE&MWE 1 Fim. BHKMBERE3HF (pollen
specific promoter) &5 RNA B8 A (barnase) Br M Bl. BRIEH B3 FHIER, RNA B R
M TE BT R 3E, T KA R A M. R pHeintG 1 Dr. Futerer (ETH Zurich)

psl—
nosKm pramoterl barnase barstar

T

B E X E X H

0.5kb
Hybridization probe
BE1 K psl-barnase WIEEHE
Fig.1 The structure of psl-barnase plasmid
B: BamHI, E: EcoRl; X: Xbal; H: HindIIl
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R4, S AICER Gus EERHREBIER (ph), EEENEEIFICH.
1.4 #A : .,

¥ psl-barnase X pHcintG DNA 5 &M FSHR A, HITREFEILEN., FEALH LLF
A 3~ 4(barnase): 1 (pHcintG). Fh V2 % K DA 2 K & [Biolistic PDS-1000 / He Particle
Delivery System (BIO-RAD)ISt 3., ¥ 5&MIES K DNA STARM B AEA. ERE
L DB EES A RERNLE., SREENEFRERMAT HEE. LNEREES
3%, Bl — RAG A B A R B & i3 Fe P AL 24h,

1.5 EBERFIMETE

PA# 8 & (Hygromycin) A B E F#HITH ., UM R K E2 H K xR EH
k¥, R TG BIFE S0mg / L Hygromycin BB ET #HTEE. ZERBEENERT. K
ZRREAWARARSEERFHILLT, MEATHAREX KB THEBEIERH
Ak, @EREMEBEBTE, EEEXMRERETHHERERBER£K.

1.6 HHHEEAE

AR AR SR By MS M hn BAP 2mg / L. #(30% 0.1mg / L X NAA 2mg / L, #&
A Hygromycin 50mg /L. EEFEHXGFTEL—RINEEE, RFRFARESHHIHER
EAREREE. SREIMETRAE NEAREREHM THRRL, EEFNFET
HRFMT 24~48h, REHASIEFRE, EXREMT HIT LI F,

1.7 DNA #E K Southern blot 547 '

I S %% 0 TR A ok B 3 R R AK 9 if  HRR BUSE. DNA, Bk B3R 5~ 10cm B R A
S5HOCEBRRKEEET, BH&FHTEZNE, CTAB EREY, 7 RNA ML
AR BT & RNAJS , Bl 43606 B3I DNA #9& &, DUBDRL DNA Bk #5461 Bk #) DNA 4
FIAESR R, SETA R BamHI #1TEY). 7€ 0.8% KB R &AM T2 56k, §
— IR AL BR S — B f, B0.5ug DNA B3k, % DNA ¥ Z Hybond-NE B, b (a-
2P) dATP 4R T R 4119, psl-barnase F § H} 0.5kb BamHl K B, T hph EE W HE & R
1.1kb BamHI K Bt H i, 7+ Bl W T psl-barnase B R hph B E M H B F 5. L
Sambrook" ¥ #4744 F 2438, 55— UK H9 2235 R 6, ¥ Hybond-N f2 2 B b 84 1B 4R 4t ¥k
H, DSR2 DN ERBRLAIRET#HAT B —IRP XK.
1.8 FHEREMEBRAMEREE
1.8.1 Gus BRALENEDETE M Jefferson B3t T EBMM F EH BEY
LREHT Gus HE R A, RENMHER 37CTEE.
1.82 BRIFERERK T EIRE HIB R RN T UM FE TRy TERE
HSEERUEE., ERTHL 1% FKIFBREGESE. EEREEFEEKOITR
RIMEMTELAH 1% FRKIBRRA, EEREXHRETABE L (BELXRIE),
EMETHRE, HEXPAEEL(EERNR), BTREAE. EAXEKEHA T, SEM
BET.SLREI10% AT, BREAE: BXEERE 10% L L 50% AT, BRER
H. BLRET% ULEREETE,
1.9 M3z

HTHEREWREREEERNRESERTEY, NETRTHRERE,. XNES




a3%. ' % o R 5%

XA TRERELHBAERIT TR, DUXENBESEMYEEER LK, 5278
HITRE., IHEESHEEATHR REEWURNWHERTRE M FEA BRI\ SR EE
AEH. EXBATEXRTLATEBSEAFTH THERIT TR,
2 ZR5i%e
2.1 AR B SHERFERENE W

RIEBRTULAGSERARFAHESHNOEESREREROERBERE. N
RITR, TRREUSEEFNEMN AR ELRRUBABTEE RN RERE NE
Bt ERNGH Y —-BULEAB U BRZAR N EN N BEMAA GO IE. F
H11.1% 5 58.9% (B4t 309) & 12.9% 5 33.3% (Fk ), E&E A5 RN 6.75302% % 69 5
12.0%. XRENRGFLEHHEESRZMRARATETNEKRBAERS. MUk, B
P B I 40 BN S AR AT RS Ak, IR T B AR BB TIR BASL, IR REE B M BT R RIS K B
REMEMEREZH. HIEARBRHEN.

&1 TERARKMEKRTERE

Table 1 The efficiency of plant regeneration on different target tissues
HREERR

an BAR SMEGE Vi S HAEEEK )
Efficiency of plant regeneration (%)
Variety Target No. of  No. of No. of HhEH B2 B3
tissue explant  R-—clone mgeneratcd plant  Based on | Based on 2
) @ (€)) @3/ (3/2)
Bdb309 W45 Callus 240 53 16 6.7 30.2
TP309 BRHIE Suspension cell 208 39 23 mr 58.9
ot &t Callus 159 92 11 6.9 12.0
Qui Guang &4 Suspension cell 194 75 25 12.9 333

Note: R—clone=Resistant clone, TP309=Tai Pei 309
TR 2R (%) =B AR/ SME R BT LB < 100
Efficiency of plant regeneration (%)=No. of regenerated plant/No. of explant or resistant clone X100

* A BI4LE (The code of each column)

22 BESIEMHE

R SR P 3L ER 40 BRAEE e B B AE R, F R 31 BkR hph P, 5B 77.5%, 9
K hph BAYE, & 22.5%(F 2). X—FFERT 50mg / L Hygromycin ¥k H8 R R
80%. TEIX 40 BkiEE HEE B P, psl-barnaseFAYEILF 32 ¥k, B hph AR X 1 Bk.
hph 5 brn W3k B 3 LMK, ZE AL 309 K 100%, BIEH 106.3% (F 2 BE—1,4/2
), FREEAERNRAOEERERS, HHOMNMER brn AT R E5 hph REZ
W(TP6, 3 5 Q7, % 4). XRUFEEN B WEFEFEMEXNREREFEER hph i
A, A ERELBRR TR, kT EEENER.
2.3 Gus ZRE THEBKTHRSE

ERRRL pHeintG R EHF hph & Gus #H, E’f‘f%.’fﬁﬁk* XA EENEASR
BITAFHABR M. MEKEH 21 BRikERERERS, hph 2 HEEEKSE 16 %,
HEPISHH Gus HE(ER2EXR ), ERENWHEAEREIEALRE—BN. EEGIL
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F2 EEREHRKL brn 5 hph EEM SR KRY

Table 2 The efficiency for co-transformation by bombardment with brn and hph gene"

W 2 Al AR B R AR B No. of
£ kK HARBRAMIIHE No. o brndk 35 f B

observed plant and the corresponding frequency %

Variety Total plant hph* hph' Gus'  Gus b’ brn’ Co-transformation of brn genez)
O ) ) 0 (412, %)

16309 TP309 19 15(78.9) 4(21.1) 7(36.8) 12(63.2) 15(78.9) 4(21.1) 100

#*3% Qiu Guang 21 16(76.2)° 5(23.8) 15(71.4) 6(38.6) 17(80.9) 4(19.1) _ 106.3

4t Total 40 31(77.5) 9(22.5) 22(55) 18(45) 32(80) 8(20) 103.3

1) + RARH X HHE K B (Positive plant corresponding gene); — BAH X H K B (Negative plant
corresponding gene), 15 WK F HEMEH Eﬁ*ﬁﬁhﬁﬁﬁﬁﬁﬁﬁ (The figures in the brackets refereed the
corresponding frequency of the observation)

2) brn EEKILELBIE % = brn* HHRE / hph T HAREL X 100 (The effeciency of co-transformation of brn
gene % = No. of plant with brn* / No. of plant with sph* X 100)

3) AERME (The code of each column)

3 Adb309FEE i Southern blots 47 B B MR iA

Table 3 Southern blot analysis and sterile expression of T, plant in Tai Pei 309

®E ERlE HFLEEL% Southemn blot =<3 S LMRE FFEEK% Southem blot ik
Code Pollen Seed setting  analysis 4%  ||Code Pollen Seed setting analysis 43k

of staining H3E &3 Gus hph brn  Ferility of staining B3 A Gus hph brn Fertility
plant %  SIfd" Plind” plant %  Sifd" Plind®

TPI 754 215 - + + ¥ semi |[TPIl 324 76 - + + ®AT high
TP2 805 763 - - - Y ferile[TP12 743 5.6 - 4+ + ®XT high
TP3 808 442 - o+ ¥ semi |[TP13 846 21.1 - 4+ + %7 semi
TP4 743 456 + + 4+ ¥ semi [TPI5 0 0 246 - + + £FW pur
TPS 154 104 + + + ®AY highlTP18 - 4+ + KRB Nohead
TP6 274 295 + + %% semi [TPI9 1.5 46 215 - + + HAHF high
TP7 89.0 708 - - ~ 'H¥ ferile[TP20 0 0 147 + + + 2K pure
TP8 0 0 205 + + + 27%FF pure|TP2l 164 462 + + + %W semi
TP 422 546 - 4+ + %% semi [[TP45 753 785 + - - T fertile
TPIO 532 0 216 - + + A2FH puef CK 935 844 - - -  HY fertile

1) Sifd=Self pollination; 2) Plind= Pollinated by hand controlling

309, 7 19 BRIEE S B AR T, hph FBENF 158K, X 158%P, R Gus BER KM REF
SHE, BN 10 RN N Gus WA R B2 (R 3). XM R Gus FAMERIEE 78, KPRE
X hph BHHE (R 2 5 3), BINFIRRA hph BRI, RAE G L 309 X EBE R RIXBRA
—. 7E Gus HHHEEKRTREINSFE Y ERFRY Gus () RE.
24 HEHREEHEBKMSTFEE

xt &t 309 BBk 6 B & b 40 W&ﬁ%%@#ﬁﬂeﬁf T brn 5 hph WiZHE 8 Southern
blot 4 #7. S+ FRWAHLRWME R I-1~3 Fim. &3 ANEESF, B Gus Y B HE# bk
BIIMRBAR, A 55% (R 2). hph B barnase Wi B FHAE % B B H SRR TE 70% KA
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£ 4 BHERIEKkSouthern blotH B HHRIA

Table 4 Southemn blot analysis and sterile expression of To plants in Qiu Guang

HE EMRE HFEX% Southem blot B e EMPE HTLE% Southem blot -3
Code Pollen Seed setting  analysis 4%  ||Code Pollen Seed setting éina]ysis 3%

of staining H38 % Gus hph brn  Fertility || of staining H3 %3 Gus hph brn  Fertility
plant %  Slfd" Pilnd® plant %  Sifd” Plind”

Q792 0 + + + £FF purefQIl 601 525 + + + %7 semi
Q2 0 0 156 + + + 2FF pure|Ql2 84 53 605 + + + HAH high
Q3 747 678 - - — HF fertile||Q13 0 0 125 + + + 2F% pue
Q4 8.4 0 83 + + + &XF purefQl4 0 0 98 + + + £FKH pure
Qs 826 0 + + + #FHpure|Ql5 808 857 + + ~— T fertile
Q936 813 - - - TF ferile]|Ql6 805  29.8 + + + *¥F semi
Q7 0 0 186 - - + ®FFpue|Ql8 615 288 + + + ¥ semi
Q-1 132 213 + 4+ + ¥H semi Q19 435 186 + + + ¥F semi
Q8 8.5 843 - - - ¥ ferile|{Q 353 285 ~ + + ¥ semi
Q9 0 0 702 + + + 2FF pue|[Q21 214 194 + + + EH semi
Q-1 0 0 508 + + + @FF pue|[CK 935 844 -~ — - HH ferile

1) Sifd= Self pollination; 2) Plind= Pollinated by hand controlling
24.1 &Ik 309 19 BRI EHEREHET T 5 FRW, KXF ph 5 brn HEEK
FRMERE BRI 15 8, b 78.9%. BFER B 1.1kb & 0.5kb & B F A HiARiC L4 51F 7
B5 8 bk, I —KMEEEEKENAE, BEX—XBNERATMIFE. KEHHEE
BN ZENES (BERI2~3). EXAHAHS, SR HHEERAXHANZEEG
PR, B 1 B (TP6, 3% 3) K brn AT 00 hph BAYE (BRR 1-2,3).
242 Bt 20 HRERWKESHEEEA S HEES 175, & 80.9%, A 1E 0.5kb 4 5
FHExREHEARCHE 11 Bk (ER 1-4). F 1 B (Q7,% 4)4 brn YT 2058 hph .
X R brn FHERBRE T hph B, AT AR KX T 100%. & 3 8 (19.20 X 21, BIR
PB)NERSTREEHEHRZH, IMATHFFRREBILN. S FRXHOSE
RERBEHER R HINNEEN ., psi-barnasefAtE 5 B, & 24%.
25 HEAMBRNES

R, RO BHERA SRR A T M X | SRR (TP18, 3 3) LASH, barnase
FEHEERERERGHEESRSHEEAEA LR BN, MR BASE SR
fE, EFH. R RNEERRE, BREMNWEENEZE TR EA, £EIL309 KK
KRR K barnase FAMEFE R E MR 328k, X 2T RE I MERT2TEHN (BEH
0% E, %S, ENWEUESEAREZEN TR, BEHEESEERERENTER
BB,
2.5.1 barnase AW EREABHEZENETE  RIEm HEFEEEKNATR
E. THREMNIIELEUARAT BAFTEEAT 3L, BREFEW brn HHERERE
B, EAB/NDERBRT (B -6), EREHEHERMENBEHEEARN RE 1-4) %L
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R 5 psl-barnaseB B RAMEKM TR

Table 5 Sterile expression of regenerated plants positive and negative for brn gene

Y HE R R AT IAT Type of male sterile £t
Variety Character of plant £4A% Pue ®&AH High ¥XH Semi #H Fertile Total
& P positive 9 1 7 0 17
Qui Guang FA%: negative 0 0 0 4 4
&dt309 PRHE positive 4 4 7 0 15
Tai Pei 309 FH# negative 0 0 1 3 4
/it PHYE positive 13 5 14 0 32
Total FA#E negative 0 0 1 7 8

ARIFKEEE (BERI-5). REZENR. EEXAXHFTREREE T (BAR1-7), B
HEASERUEN. 2XETHWHEFMEK S barnase AR Z B EH 26.7% (Et
309) X 52.9% (FkJt, % S). ERLESA T W barnase R EE K S, 5B K 1L
IRAT 8 -KIfe 62, a0 &L 309 8 TP10 (R 3) 5ROEM QS (GR 4), e B 5 42 5k 53.2%
5 82.6%, EBI A 82.6% WEMBE K, EMNEBXLZBETNRAT, RHUEBNNIE
MERITINGEN. BREREEATE5EARE 45 & barnase HEHE R EERHN 5.8% 5
41.3% (Bk ) X 26.7% 5 46.6% (&4t 309, % 5).
2.5.2 barnase A EFEKBERERN T HREBEEABRBAIEAETH brn
PR %% 2 B R ARHAT T I03E, BR A BT A BRI /A8 T 2 57 F (BIIR 1-8) . XL LA
BARE K 83%(Q3, % 4), BEIX 70.2%(Q9, £ 4), W brn HHHEREHNBESIETR
EHTEN. HLAA brn AEEEEEKE B TR G TAREBEEL, SATRUERHTE
Wred MRS BAZE L, FEAMER BATRBEEART 1.
2.6 barnase FAEHEBRK T 1

brn BIBAHERERRFT SRR BRI R E B A, BT Gus 5 hph WEE HEAME, BT 68
HGus B hph MEHEB_F 2 — M., XFEEEYBEZ TS brn HEEEHEBERE
LHFRNLE, TURENMEIEALTRFEHLBEEFHNBRA. BTREEVA I &
(TP3 X TP45,% 3 5 Q15,% 4). BAIEMAH 6 ¥k (TP2,7,% 3 % Q3,6,7,8,3% 4), K
oM, EXIHRF, BERAN ILARATH. B LHREART, BEHEN 54.6%(TP3, K 3)
Sh, BT 8 brn B BR 45 S REBAE 80% A B (R 3~5). BIMLAT I, brn B9 BA MR #R B R
FER AL B 3 IR (R SR ER Y ELRTEMN, &L HRE80% U L (F4.5). T
N, ALRTREN SRR EEATRESD orn AR, WIPBRERF M HE AT
BEREAREERERIEATY, X—EREW, ST HMILARED—#, brn BEZE
KFEFUETTUERREN. AERBRABHEERAFTHRARN. B omBRES
FETEBUATRAERE MESEYLEREBRY, BEKBEIRIBEH.
REBFRBHIHAENESELRT, NEARET . EAFTEERE, THER brn BEERE
WA B AR — BB B, #RE L R R 0 Bt (8] 25 N 768 5 40 MR B 504 WRT BB B A WG B
PR X -, WREEHNFHRBES BARX, WEmETEBEERETH
ME, MEEBFARBHE S RERE WFEENERATEEAETE T HREB K.
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Zhan % 199U IRHEE KA T MLMER. XRVUSHLRESEHT 709 —&, %
MBET psl AT UESRLMERARE, NI UER T RIEWRMHFRES L.

gt Dr. Alice Cheung (3% H Yale fﬁ, I #E 7E Massachusetts K% ) & Dr. J. Futterer
(Bt ETH) 4 3 A A L8 324t ps1-barnase X pHeintG Tl DNA, £§ 1 BOH .

2 % x W]
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Engineered Male Sterile Transgenic Plants of Rice (Oryza sativa L.)
with psl—barnase Gene Transformation by Particle Bombardment

LING Ding-hou” TAO Li—zhen” MA Zhen—rong” S P Zhang® S K Datta”
(1 South China Institute of Botany Academia Sinica Guangzhou 510650)
(2 International Laboratory for Tropical Agricultural Biotechnology USA)

(3 International Rice Research Institute Manila Philippines)
Abstract

Barnase—psl and pHcintG genes were co—transferred into rice genomic DNA,
and engineering male sterile rice plants were induced in Tai Pei 309 and Qui
Guang ( japonica rice). Primary callus and suspension cells as the target tissues
were bombarded by the particle bombardment of Biolistic PDS—1000 / He Particle
Delivery System (BIO-RAD) with the plasmid DNA mixed to Gold Particle. The
efficiency of regenerated plant from resistant clones in suspension cells was higher
than that in primary callus, » '

" In transgenic plants positive for barnase—psl gene, three different level of male
sterile were observed: complete male sterile making up 40.6% of the total transgenic
plant positive barnase gene; high male sterile making up 15.6% and half male sterile
making up 43.7%. The pollen grains in complete male sterile of transgenic plants were
not stained by I-KI solution, shrunk and quite irregulé.r in shape. No seed was set in
the condition of self control pollination. When the normal pollens from wild type rice
plants were pollinated on these transgenic male sterile plants, the hybrid seeds were set
showing that the female organ of the ms plant was normal. Therefore these transgenic
plants were demonstrated to be male sterile. The fertility of negative T, plants was
normal, even though they were suffered all of the treatments like the positive plant.
So the male sterile in positive transgenic plants was induced by psl-barnase gene.
This experiment demonstrated that the expression of barnase—pslexpressed gene in rice
plant. It is hypothesized that the expressive stage of this gene might be from before
meiosis of pollen mother cell to pollen formation after meiosis.

Key words Male sterile, barnase gene, Transformation, Rice
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1~3: psi-barnaseB hph B Southern blot 4 F 4, ps1:psi-barnaseFTi i DNA, PG / hph:p HintG B%L DNA;
() xR, R LRI BR G0 DNA; Fofb & 1 o 48 Bz Wi 0 e 5 e 2 EE A Bk

1. 24k 309 89 pst B Southem blot, FFES-FB N 0.5kb. e BI 55 B2 HAIAS basmati MR, KRS,
2. &4t 309 B hph = H Southern blot, #RIEHF &K 1.1kb, 3. #X 6 psl-barnaseZE B Southermn blot, IR F it h
0.5kb. 4.5. barnase PSR E R (Q9) WIER. H 4 EHMMESRLRHIN: H 5 B AN -KIBE, 6. barnase FH
HREBR K (Q)MAEBNTNAFR G, RAMBEHWEGKAFR(K). 7. barnase AEHEBEEREATHE
t(TB8), AXRLAH. RUERERBTUAE WLFE). 8. ATHRUERIERIE, barnase Pk B KT
TE B ZFp T F

Explanation of Plate

1~3: Southem blot analysis of psi-barnase and hph genes. psl:psi~barnase plasmid DNA; PG/ hph: p HintG
plasmid DNA; (- ): negative control, DNA from non-transgenic plant; And the other lines are the DNAs from
transgenic plants for testing.

1. Southern blot ofv psl—barnase gene in Tai Pei 309. T_he molecular weight for marker is 0.5kb. Bl and B2
are from the transgenic plant in indica rice basmati-1. We did not descﬁbe them in this paper. 2. Southern blot
of hph gene in Tai Pei 309. The molecular weight for marker is 1.l1kb. 3. Southern blot of psl-barnase gene in
Qiu Guang. The molecular weight is 0.5kb. 4~ 5. The pollens from a positive transgenic plant for psl-barnase
gene (Q9). 4. The pollens were shrunk; 5. The pollens were not stained by I-KI solution. 6. The anthers (right)
from Q9 a positive transgenic plant for psl-barnase gene were smaller and did not sprit. The ones from control
plant (left), larger and split when the plant flowering. 7. The positive transgenic plant for psl—barnase gene. (TP8)
was not set seed in the condition of self~pollinadoﬂ. But set seeds (arrowhead) when the normal pollens, were
pouinated. 8. The seeds were set in the a positive transgenic plant for psl—barnase gene (TP8) .when the pollens

from normal non—transgenic plant were pollinated
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