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Abstract

In this project, proteinase inhibitor Il
(pinll) gene, from potato tuber, were
transferred to rice plant for increasing the

insect resistant ability of rice plant. Pinll
gene was driven by its origind Pinl/l
promoter, which causes gene expression only
when plant is attacked by insects, therefore
will not interfere the plant normal growth.
The constructed gene was transferred to rice
TNG67 and TK9 by Agrobacterium method.
At present transformation has been done
four times. Seven independent Ty lines were
obtained from TNG67. More Ty lines will be
obtained soon. Pl activities of each Ty plants
were detected by BAPNA method and
showed 3.5 ~ 9 folds higher than that of
non-transgenic plants.

Keywords: Rice, Gene transfer, Proteinase
inhibitor (PI), insect resistant
N ;‘:\;%EIIE_"—‘E lF[fj

R s TR R BRI ES P
&Eﬁ.:‘g ¥t J\fﬁmgﬂ"’t’ Vg*&;\g%\ﬁ&_ #F%
W2 S EEER KA T 0 b HE

i’!?z.i/ﬂ 'ﬁlﬁ'};—wé‘f\‘f”;m@w;}m&&q
ﬁﬁﬁ. SRR TP o e 1 AT
FL EERIPE }i—ta; #m$¢%?gr7fﬁ(l’2> o & EP
ﬁi;f,t 1 | # Baallusthuringiensis(Bt) 2%

Pomp RS 5 o @ E Bt
PR AL B PR KV AR

‘*‘j

nLv} \'—A:



T AR o FR P B ks

proteinase inhibitor(Pl) £ F1© - Pl ¥ $r4] &

B RS T fRRE R A g

E"ﬁi’gﬁp\ ‘LH‘ '“%B*éﬁ;’-mﬁr‘7 It 4 +
FrEXNeFEIGYR L EER R
B OS89 e ¥ 72 g 2 M fm i
ERA B 0 A2 AT - A s

A A RE UG AT o B RS A
Fie T ﬂ‘“”:ﬁfé‘ﬁméq*f’*
FETRB 2 A SR hl odv)gkiﬁ'r’
BN Y E2. T H@é;vpl AT chigE
;»;:j%_” ~ 5 ﬁ/}%‘ %‘*‘5 BB & (T80 o
Flet At P R méﬁigm%f“%ﬂ«

pinll # 7 » ##:ﬁz A Pinll & g
F o RHE AR BIEFEFIELE UL
L S SR ER ﬁw"*ﬁ%*%
AT R G R N 7
BEAI T4 A2 e w inf‘rigfaﬁ}'—]
T o PlEELAT 0 2 FABREE > TR
Lujg/p:rv‘v; rE LR %5*%@_,@_@ ¢ (¥
HERE NS LS TR

APERFI S B A THER
Figfe SEE - AEAETHS G A
¥ s 1 pPCAMBIA1300 »  pindd 5 %]
Blde s H A2 prde 3 » Hpey £
wounding 47 0 WAL B kAL K 2

/Kml
Bstx

ma
//Bamm
~—xbal
ol camvans| sl __BamH!
Mhol s —
o in il 77 VV—BMI
o
hygromycin(R) Xbal " M,;:,:',',‘E, o

Xho! BamH1 S
4 f— \Sm:ll
CaMV35S poA
L8 —)\7 \\\\Snel "
— ] \

Sacl
| \ umu "

. N,
/7 RB
[/ PVS|sta
Kanamycin(R) />/
/(?"‘/%me i

PVSTrep
PBR322 011 4BR322 bom

** Plasmid JDW25 ( pCAMBIA1300 + Pinll p - Act | In - Pin Il ¢ - Pinll 3")

£ 5 pin[Jzk 713 @7 4e & 4 » MAR(mMatrix
attachment region) & 7| > g #f MAR & 71| #&-

EcoR1
MAR Sacl

Xhol_ cammas

L
p,,ﬁ;‘ = BamH |
Acti
Iwmrwcln(N\ what m'.'uc’
¥ho! BamH |
Pinil 3 al
(:amnﬁsmiya /
MAR
Sacll JOW25 M
14Kb

/'7 \RB
I
//wisisia
Raiainyiirng ‘ /{
-
4“1 rwmm
PBRI22001 | 4BR322 bom

T AE - LA FE kRS e
TREATLRE o 2 ohEE A TR
hygromycin #ift o &3 i & A A
® pJDW25 7 5 MAR & 7] » a8 | 4
12Kb » pJDW25M 7 MAR & 71 » 48
%) 14Kb > FREFEA 7 E - o

Bl- ~ Pinll &R

AFRAR S B TEE RERFE &
RS L SR SRR D Yk
%%@i%%ﬁﬁ&f¢%’@ SR
'Ymewm@Fﬁg’ﬁ?7%ﬁﬁb
R R VR ?%%%ﬁﬁ%4’ﬁé
ﬁ@ﬁRﬁH°BWbHﬁk%wﬁ9%
W%ﬁéﬁQ%i@ﬁm cfge > HP A
g SR 675 (BT R
7R A 5 $u(To) © 78 *;:ﬁ 1.88% 4 2 0.03
% (%2-)> Py @nay > EH{
Stk o Tokfe 28 MEEFEP
AEFREF T BA T A o

Fo— ~ okABHEAE Pinll A Fl2 6 R %

}f;}f pHyg | #% | 7% | 2@n
B | | PRE | e | R | e
wr | w® | mp | Hep (%)
pJDW25 | 212 72 4 9 1.88
(TNG67)
pIDW25 | 242 | 98 0 0 0
(TK9)
pJDW25 | 852 218 3 3 0.03
(TNG67)




ﬁ“wiﬂ R[B! RS AR

B3 e Tod 78 x4 ] 441 72 o0
Pinll 1 71:& 7 PCR B %_» 4 ¥ ¢ Frindgk
7% > P ow B {7 &+ % eh Southern g
oM EREAATFIED s BT
Moo ¥ - 3G 4% BAPNA B 2 7 th
£ ehPlEl o AEtkenE » PlE
T ¥ 0.15 ug/mg-protein » @ # 7 ki1 Pl

FEOR N AEERG35~-9% > A
H2 e Pl & 3 7 i 1.04 ug/mg-protein
(#-)

g 12

2 10

& 038

g 06

il 1.

~ 02

=00

&éob Q\ 9‘5 Qv 96 Q)\ Q)'\» \ 6\ Qv\ Qv{\’

R CRASE Y PSR

4 E AR

APREFEEA > 2 A AFRA
ERTES S L R AT
SR BTELE S QELEEY o L F] ST 9
%gﬁ&ﬁz%wg67%’pwv£ﬂﬂ
B O67 WAk A 84 Ao Pl S
B A e YT F T17f 3 oo plob gy 4
LA EE IR S 9 BT
TR R ER Stk o

CBYY R

1. Estruch J, Carozzi NB, Desai N, Duck NB,
Warren GW, Koziel MG. 1997. Transgenic

plants : An emerging approach to pest control.
Nature Biotech 15, 137-141.

2.Girard C, Le Metayer M, Bonade-Bottino
M, Pham-Delegue MH, Jouanin L. 1998.
High level of resistance to proteinase
inhibitors may be conferred by proteolytic
cleavagein beetle larvae. Insect Biochem
Mol Biol 28, 229-37.

3. Gutierrez-Compos R, Torres-Acosta JA,
Saucedo-Arias LJ, Gomez-Lim MA. 1999.
The use of cysteine proteinase inhibitors to
engineer resistance against potyvirusesin
transgenic tobacco plants. Nat Biotechnol
17, 1223-6.

4. KoiwaH, Bressan RA, Hasegawa PM.
1997. Regulation of protease inhibitors and
plant defense. Trendsin Plant Sci 2,
379-384.

5. Mu HM, Liu SJ, Zhou WJ, Wen YZ,
Zhang WJ, Wel RX. 1999.

Transformation of wheat with insecticide
gene of arrowhead proteinase inhibitor by
pollen tube pathway and analysis of
transgenic plants. | Chuan Hsueh Pao 26,
634-42

6. PechanT, YelL, Chang YM, MitraA, LinL,

Davis FM, Williams WP, Luthe DS.  2000.
A unique 33-kD cysteine proteinase
accumulates in response to larval feeding in
mai ze genotypes resistant to fall armyworm
and other lepidoptera.  Plant Cell 12,
1031-40.

7. Schuler TH, Poppy GM, Kerry BR.  1998.
Insect-resistant transgenic plants. TIBTECH
16, 168-75.

8. Tamayo MC, Rufat M, Brovo JM, San
Segundo B. 2000.Accumulation of amaize
proteinase inhibitor in response to wounding
and insect feeding, and characterization of its
activity toward digestive proteinases of
Spodoptera littoralislarvae.

Planta 211, 62-71.




9. Urwin PE, McPherson MJ, Atkinson HJ. 10. Yeh KW, Lin MI, Tuan SJ, Chen YM, Lin CY,

1998.Enhanced transgenic plant resistanceto ~ K80SS.  1997.Sweet potato (/pomoea batatas)

. C o trypsin inhibitors expressed in transgenic tobacco
nematodes by dual proteinase inhibitor plants confer resistance against Spodoptera litura.
constructs.Planta. 204, 472-9. Plant Cell Reports 16, 696-699.



	page1
	page2
	page3
	page4
	page5

