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Figure. 92. Xa21 rice plants being assessed at ILTAB greenhouse

: Antisense : 8 yhutdl db@o 0 ddeiuith dul gud] G glid| -0

Il e 5 simg A SN JuSall RNA et o el daall oda
off" gene Jeall o A gie Cliall Jaa bas g0 (Y lghen 5 2 I
gene Jlad e Gl Jxa ddle 208 5 Byaa 5 3845 This "turns expression
ey ¢4 9 ( known as RNA interference , RNAi) <= L s g inactivation
Cpall SheSa (558 hairpin e DNA (e 7 52 0e Ot (e &0 Jay e
. to the target gene agiuall
: bl (o] e S
Transgenic plants :
: e bl Ay 5 Ak sl -

L cpagdll b oe Aol Gilia¥l e saadl cliall apeat =)
cOnst) DS sl cliall e g giag 3 Judl) Ll

oliall J81 Interspecific hybridization due il Cliagdll A& e o =Y
e i Glial Y A g1 G il el Gand e lal

Yoi




ol 8

g1V o Sl A 5 il Ji e Walad dg 5l Gk s
O il A Wl g U sall JB oSy Guinll (s 4 Al Antall
clm paal mai 5 o) ke A Agls Gebiad 4w 0 Aglad Gl
Sl e o8 sy sam e O @ Qg3 o S0 Qlas)
cpoma gl ki pre o Cuiall oSy SLudVT

Tissue culture Ax—w¥1 del ) 3k &y ahes Analall 4an £0 Y 3
Sl g il Ga 3 Gakelasy el ol (g0 WA 331 3 asks 0
L ¢ie®i o505 Protoplaste eud (5 sl Jl.:;.ll On e DN, L slal
Q3 gajell (panmy Ailalyy (Calli ) l:ﬁl.u 'h.uu 4,5 e Ay e
A A il 13 Redifferntiation JSu5 3ale} e jiad Al 5 A5kl
»JelS il sl 3l gl By

Sl Y LAY Ga g JEVIAY Gle A Auvigll a5 oS4
il pu i o (Al A8l ¢ | oYl o il Ji oSl dllly y glan
) il aa g ¢ Sluagill (5 Aaul 5 Wy el Glu (e o A
Ao cud Ay Agrobacterium tumefaciens 4l S &) 5 g
PAlal Ol 8 Cile )55 ol p sl il g3 Gl (e

Ti- oy 20330 o (cagusey S DNA - ilay (5553 il o2
Ti ¢ byskaa b ja ol 2l LAY {0 Al sie  plasmid
Aa Ll e o Jadl 1aa 035l Cila g ge g SI pally Juady  plasmid
¢ (Y a8, JS 0 ) T-DNA pa—wy 45kl Cila guaga g S padly (530
g Akl LAY oLl Jaea 53 ) e jias i e (5 jiny T-DNA
23009 0S5 Lea JSiAl o 5Ll LAY 038 3,08 s
2l ol el

Agrobacterium tumefaciens

Bacteriai

chromosome § T DNA

Figure .93 . Transfer DNA on a plasmid in Agrobacterium

Yoo




, Gl al pal g 424,90 ple
o et ks dghal L3I I Vector Sligall J8US Ti-plasmid  paicd
P oadal Ghatally

Gams il o aubind 3 DU 13g) Aleall Agrobacterium 3\ 5S5 -

- Ol @l 3 e Agkall g1 Y G pd
alail¥l e Ti-plasmid — 8 33ga sall 3 T-DNA I dadad 3 y28a —Y
25 b el o ¢ A Jla J T-DNA 3 13 Qs
. Aglaiad)

T-DNA — i adad Jabs Sl ol o L€ e o pad 136 @l e
Al ) dae Jals At L o gerga s KU Jals Aadadll 30 alatll xie 4l
Aaball LA Ja0s ol Laite il o cuoad cpall 138 sy Jall
tblad (4t M)@Malﬁé@\@dﬁwﬂﬁj
T- J—3bs Joid adals Al g s30aall Glay Y1 (saals Ti-plasmid —3 adad —)
. DNA
g s—hial Ti-plasmid —3 ae bl ) Adis of jall g oy yall cpall pad =Y
(sl ae Ti-plasmid (e 3_je a5 Recombinant plasmid (sSy @l
o adl
. Agrobacterium — Jals y i cpadl JAY 2 -V

Ll ool ool 13a Jai o) yall 3 (Protoplast) dolall UMAY dlal —¢
. L'J:‘H-“ .\:u_')ﬂ_)]‘ U_‘.c QL._l‘;.\A.A.“_, Agrobacterium I sia &u\_’g

sae Aoln Glige a o (5 ad Y ddes B e dladll LAY caa ol 5 -0
CCalli Gl s 0585 s anilad

OS5 Y (5335 Low ligegp (lo s sind Y Ak Ty Y IS s Jii—
G any ol s3a Ayl e DNA W Gasiy «JalS il Y ol [

o é‘ys.\c‘_gﬁul.uﬂ

You




et Gl

Genetic Engineering Using Agrobacterium

Agrobacterium lumefacisna o S sty
bacterium oy 2
. } inwerted T-DNA
carrying toreign
gane
The plasmid

in reinseried

Into 3 bactarium. ) The bacterium Is
used 10 Insert the
T-ONA carrying the

foralgn gena Inta the
chromosome of a
plant cell. 6 ) ;"Iﬁ'p::l
grown |n
Recomblnant _ / cutture.

€ The plasmid s
removed from Lhe
bacterium, and
the T-DNA |a cut

Ti plasmid

by a restricton €) The foreign DNA |
enzyme. f Insaried Into the T-DNA i
of the plasmid.
) A plant ia generated from a cell
clone. All of its calls carry the
€) Foreign DNA Ia cul foreign gene and may sxpress
by the same enzyme. it aa & now tralt,
SN iy e e fa b B B 0 s Figure 9.18

Al ) il JR5 A a i oY aladial mdag . 48 a8 JS&

ol dall any Aa aglial) diea JB Juill 5 3kl 238 ddaud 5
o Sl gyl aedd A gliall Ada clilall iy Ll oIS g A0l a8V

Toxin 4w i 6y ji53le 5,8 Bacillus thuringiensis LiSs o 2
OS5 ¢ Aanal) Loae 5 A ja A Al plal ey Cige Y 505
O Gl LA ) adi g aludh o ol LA (5 il Cpadl T30 Juad
Gl i S ol 13 o () 6o Laa Ti-plasmid 4& sk el
& sam A e li ol Ak xie by o olaall ails Gl Jal aladl
G Wi e b 4 g Y A G50 1 A sale ) Lebse s leeass
(ol
o

= ad (A At it a0 a) ol g Y a1 Jiy
Slanal B (Mg el zlay ¥ A8kl sdgs ¢ 5l Glaal clbilall 2.l

YoV



Sl el g 40 ol

sdgd Jlcall Al o Al LY Raa Alaa | (595 Las Ay pdall
o Sl

Figure 95 . Comparison of a Bt cotton hybrid (right) with its non-B¢
hybrid counterpart (left) at first picking stage during a regulatory field
trial in India. Three intra-hirsutum Bt cotton hybrids were approved
for commercialization by the government of India in 2002.
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Figure 100 . Bipyramidal protein toxin crystals
(each ca. 1) produced by the bacterium Bacillus thuringiensis.

Fig.101 . European corn borer larva tunneling in a maize stalk
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No insect resistance has appeared yet to transgenic ‘Bf’ crops.
. - R
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Fig. 102 . Corn earworm larva feasting on a maize ear.

3_)...\.“ Q&B&éﬁd&ﬁ

Figure 104 . LEFT - Conventional maize attacked by the European
corn borer larvae, RIGHT - Bf maize showing builtin protection to
attack by European corn borer larvae.
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It eats its way right
through the stalk of
the maize plant

Figure 105. The European corn borer

(Ostrinia nubilalis) is the pest most dreaded by the maize grower;
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