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Sl.no | Student Name | Reg.No Pr _Eﬂltﬂi:'s
1 amaresh kumbar | 51937006 Transgenic plan o
2 Aruna k 51937009 Polymerasechain reatzzs
3 Bharat 51937018 Transgenic F‘E“E
4 Chanchal 51937020 Tra rﬁE_l'ﬂ:_F_l_"n‘_“__._-—-—
5 Deepa 51937022 Tra nsgﬂl_c._.llli_'?__._.—-
b Kavita $1937037 Tran5ger'|fc____rr_afl___._._-
7 Meharunnisa 51937051 Transgenic plants
8 Nagaraj 51937054 Transgenic plants
9 Prem 51937066 Transgenic plants
10 | Reshma 51937072 Transgenic plants
(11 Sangeeta 51937076 Transgenic plants
12 Satish $1937078 Transgenic plants
13 Sharanbasava 51937082 Transgenic plants
14 Shilpa 51937085 Polymerase chain reaction
15 Shridhar 51937089 Transgenic plants
16 | Tejaswini 51937098 Transgenic plants
17 Vijayalaxmi 519370104 Transgenic plants

Igntnny !‘L =*

Head of the Department

\'H-ﬁ.ﬁ-.ﬂ"l'aﬂrﬂ Arts, C
JCommerce And
Sclence Callege, Hungund Dust-Bacalk-
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in Botany subject as prescribed by Rani Chennamma
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Alms and stratergies For Development Transgenic Plant

Inbreluction of Transgenic plun @

The plants in which a functional forcign gene has been incorporated by any

biotechnological methods  that geneeally not present in plant are called transgenic plant
A Number of trinsgenie plasts carrving genes for trails of eoonomie imporiance have either
been released for commercinl cultivation or under leld trials.

There are several methods which are uwsed in gene transfer

L}
2)
3)
4)
5
iy
7

8)
%

Electroporation

Partical bombardment

Microinjection

Agrobacterium-mediated pene transfer
Co-Cultivation (Protoplast transformation jmethod
Leaf dise transformation methed

Wirns mediated transformation

Pollen -mediated transformation

Liposome mediate iransformation

Initially some plants were produced by using repoeter gene Later on several gene
for known trails of economic importince were incorporated inte many crop plants .

In some cases antisense RNA genes have been introduced to inhibit expression of
existing genes in o desirable manner

All

thete approaches led to the development of transgenic Crop plants of

economi¢ imporiance .

More tham 1000 field trinl tests with transpenic Crop plant have been conducted
some of the commercially grown transgenic crop plants in developed countries are Flavr
Suvri & Endless summer tomatoes Freedom 1T Squash High - lauric rapesced (canola and

Round up Ready Soyabean elc

In 1994 the Euwropean Union approved by the US Environmental protection Agency

making it the Country's first pesticide producing crop

In 1995 Canola with modified ©il composition (Calgene ) (calgens) Bt Cotton

(Monsanto)
glyphosate resistant Soybeans (Monsanto) Virus <resistant squash {Asgrow ) and additional
delayed ripening tomatoes (DNAP, Zencca/ Peto ,and Monsanto ) were approved.

In 2000 = Vitamin A -Enriched golden rice ,was the first food with incrensed nutrient

walue .

Maodification of DNA wsing genetic Engineering techniques

Alm is to introduce a new trall to ihe plant

[ Sranned with OFEM Sramner
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The inserted Seguence is known as the ransgens
The purpose of inserfing a combination of genea in a planl so a8 fo make it as uscful
anid |1|'|_'-1,I|,||.c||u= it ;|\1:u.|l1]|:

Examples in food crops include resistance to ceriain pests , diseases or Environmental
conditions geduction of spoilage, or resistonce te chenvical  ireatments or IMPREYING the

nuinem profile of the crop.
Examples in non food crops include production of pharmaceutical agents biofucls and
oiher industrially useful goods os well as for bioremediation.

Desirable gencs may provide features such as higher yield or improved quality Jpest or
disease resigtance of folerance to heat .cold and drought

Transgenic technology enables plant breeders together in one plant useful genes form 2
wide range of living sources
Generate more useful and productive crop varietics coniaining new combinations of
encs
Transgenle plant
The plant containing an inserted foreign DNA is called fransgenicplant -
The process of production of a transgenic plant is Iransgenesis .
The Following are some transgenic plants
# Transgenic plants with nif genes

» Tramsgenic fobacco planis
s Transgenic tobean

Transgenic plants are created by applying genie Engineering techniques .

#« The Desired DNA and plasmids ore treated with a resiriction Enzyme.

The cleaved desired DMA and plasmid are mixed. DMA  ligase Enzyme is

added 1o this mixture. Mow the desired DNA is joined with the plasmid

o produce a recombinant DNA .

The recombinant DNA is introduced into the host plant cell. The host cell

is developed into a plant by tissue Culture technique. This plant is called

transgenic plam .

o Plants containing introduced DNA  are known as  transgenic plants  of
genetically  Engincered  plants  they have acquired a new trait form  the
introduced DMNA  inherit the trait for many generations .

The Following Characters of transgenic plant
o) Herbicide Heslstance

[ Sanned with OFLM Sranser
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1) Overview
of the Process

3) Cloning

bacteria Genes

@
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2) DNA
Isolation
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6) Plant
Breeding
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4) Designing ¥=
Genes £Y

@

5) Transformation
and Tissue Culture
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by Imsect Reslstance

¢l Virus Hesistance

i) lmproved storage profeing

ol lmproved oils and (ais

N Male sterility

g Altered Mower colours

I}y Environmental stress resistance

i}  Enhanced photosynthetic efficiency

il Noval proteins
Herbicide Resistant plants
. Many transgenic plants with herbicide resistance have been developed by using
genetic engincering .
. Such transgenic plants tolerate the herbicides and be safe in the field ,when the
herbicides are applied in the ficld .

EX = Glyphosate resistant petunia tobacco lomato

- Transgenic plants regencrated form the plant cells are resistant to the herbicide
glyphosate by producing plyphosphate tolerant EPSP synthelase

EXN :- tomato ,tobacoo cotton

Inseci Resistant plants

. Many transgenic plants with insect resistance have been developed by adopting
gene transfer methods they reduce the use of chemical pesticides in agriculture.

. The bacterium Bacillus thuringiensis produces an endedoxim called Bt —toxin.

" This toxin kills a wide group of insect pests but not harmful 1o man and domestic
animals

EX:- Crop Resistant to
Tomate Tobacon hormworm

Tomato pinwoanm
Cotton Tobaces budwomm

Cotton bollworm

Pink bollworm

Wirus Resistant  planis

- Wiral infection does not twke place in plonts if the plantz ore olready inffcted
with cenain virus,

) Sanned with OFLM Sranser
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DNA Extraction

and Isolation \%
A

Cloning and
Designing Genes

Cell and Tissue
Culture

.
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. iy gonclic ewpinoering plants Are mpide b hove pam af wiml pr
&
virus
nucleoprdeing,

4 with infoction by the related

rodcin M nuedcoqiroiein aerfere

. The viml ol
:mnﬁ'.l'mm:nur yhacee 1% developeld by inroducing gene coslanE for capsid prolemn of
fohacce maosaic vinis (TN
EX:-  Crop Resisant 10
Tiomak Tomato spotted will winas{ TSWWY]
Patalo Polate virus X &Y

rodean  can be improved by gmﬂic_ CREiNEETIng
the siorage prolen called phascolin- s
coaylation  Inlo @

T4 nis with in

- Mulritional quality of stomge P

French hean (phaseolus wulparis) containang
. C DA of phaseolin gene was lsolabed form French bean its Y

phaseclin mulant French bean .

ns 15w andl T

. Genetic Engineering is used to 1mprove the quality of Oils & fats in plamts
Jesterol accumulation in man

L] Rapessed is low in serate level 2o that it causes che : s
- The transgenic rapesced is rich in serales & oleic acids the stability of its ol
during frying is high & there is no problem of cholestrol .

le 2 15

s Male sterile plants help the plant hreeders for hybridization especially to avoid

cmasculation
. A gene for R Nase of Aspergillus oryzoe and a gene for R Nose of Dacillus
amyloliquefaciens are joined together & put under the contrel of another specific

promoter of tobacce called TA29
- Tlﬂguwumﬂmﬂudmintmdumdirﬂu:allwm

Transgenic plants with attractive Flowers
» Atempts have been token to change the flower colours by introducing cenain

gene invelving in flavoneid metsbolism or antisense RMNA producing genes .

Stress tolerant _plants

» Genctic engineers have developed new strains of plamts with stress tolerance to

cold heat & drought .
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Many econontically imgutat - oo species like cbon sgeon pen  cossnve pronibind et

fall under this oo

The sivategics van b pedemtinl  altemnative (o dhe  cumbersang pegpemeratinn  assl

strategies that are generally followed different explonts lave been wsed lor tranafenimtian
like =ewls apical menisiem , fils ele

Ope of the promising targets for in plints  (rnslnmalion hos hoen Hee shiut aplcal

meniod .

Advantages of transgenic phanly
s Transgenic plints wre wsed Jor e ddes
DA
*  Tobesn plant produce phaseolin o slompge profein
* Transgenic plant with peat nesisianee oo e prrovlisced
o New plants with improved photesynietle elliciency are produced
= Nitrogen fixing ability con be trnsfered o crop planis
= Herbicide tolerant plints can be produced by irnsjenedis

Dvisadvaniages _of transpenle plinly

»  Without proper control |, irnsgenie can csenpe inlo envininment o, To wild
relutives , through *peng Dow *or oo —intented (gt e aon-CMO crops in the

fields
Mot every plant species haw an elfiglent transfommation synten o natlection apenin

dificntion ond expression of recombhiant

ot
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Aims and stratergies For Development Transgenic Plant

Introdaction of Teansgenie plant :

The plants in which a functional foreign gene has becn in:r:rl'j'h:lrill.ﬂll o any
biotechnologicsl methods that gencrully not present in plant are called transgenic pl.anl.
A Mumber of transgenic plants carrying genes Tor tmils of peonomic imporiance have cither
been relegsed for commeseial cultivation or under field trinls .

There are several methods which are used in gene transfer

1 Elegtroporation

Partical bombardment

Mlicroinjection

Aprobacteriunr-mediated geme fransfer
Co-Cultivation (Protoplast tramsformation jmethod
6) Leaf dise transformation method

7} Virus mediated transformation

B) Follen -mediated transformation

% Lipovsome mediate transformation

HEER

Initially some plants were produced by using repocter gene Later on several gene
for known trails of economic mmpoeriance were incorporated inlo many crop plants
In some cases anfisense RNA genes have been introduced to inhibit expression of

existing penes in a desirable manner
All these approaches led to the development of transgenic Crop plonts of
coonomic imporiance .

More than 1000 ficld iral tests with transpenic Crop plant have been conducted
some of the commercially grown transgenic crop plants in developed countries are Flavr
Savri & Endless summer tomatoes Freedom [ Squash High - lauric rapesecd (canola and
Round op Ready Soyabean cic

% In 1994 the European Union approved by the US Environmental prodection Agency
making it the Country's first pesticide producing crop

@ In 1995 Canola with modified Oil composition (Calgene ) (calgene) Bt Cotton
(Monsanio)
Blyphosate resistant Soybeans (Monsanto) Virus —resistant squash {Asgrow ) and additional
delayed ripening tomatoes (DNAP, Zeneca! Peto ,and Monsanio ) were approved.

¢ In2000 - Vitamin A -Enriched goldem rice ,was the first food with increased nutrient
value .

Maodification of DNA using genetic Engineering techniques

Aim is to introduce anew tralt to the plant

[ Sranned with OFEM Sramser
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The inserted Sequence is known as the transgene

! ake il ns uselul
Ihe parpose of inserting o combination of gencs ina plant so as 0 MEEC T

and productive as possible
or Environmental

, diseases |
" gt the

£ ; PRSI Py islance b0 ool : -
Examples in food crops include resistan mical freatments or impROVIng

conditions reduction of spoilage, or resistance 10 che
nuirent profile of the crop .

£ biofucls and
Examples in non food crops include production of Phn_anmwmma! agents
ofher industrially useful goods as well as for bioremediation.

Desirable genes may provide features such as higher yield of improved squality .pest or

disease resistamce or tolerance to heat cold and drought

i i
Transgenic technology enables plant breeders together in one plant useful genes form a
wide range of living sources

Generate  more useful and productive crop varetics coniaining new combinations of

e

Transgenle plant
The plant conlsining an inserted foreign DNA s called transgenicplant .

The process of production of a transgenic plant i5 transgencsis
The Following are some transgenic plants

# Transgenic plants with mif genes
# Transgenic tobacco plonis
+ Trnsgenic tobean

Transgenie plants are created by applying genic Engincering  techmiques .

¢ The Desired DNA and plasmids ore freated with a restriction Enzyme.
The cleaved desired DMA and plasmid are mixed. DMA  ligase Enzyme is
gided to this mixture. Wow the desired DMA is joined with the plasmid
to produece a recombinant DMA .

# The recombinant DNA i introdieced imlo the host plamt cell. The host cell
ia developed inio a plant by tissue Culture technigue, This plant is called
iransgenic plant .

¢ Planis containing iniroduced DNA  are known as  tramsgenic plants of

genctically Engineered plants  they hove acquired a mew  trait  form  the
iniroduced DNA inherit the irait for many generations .

The Fallowing Charsciers of transgenic plani
a) Herbiclde Resistance

s
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1) Overview
of the Process

3) Cloning
bacteria

¢

2) DNA
Isolation

DB LQD2PPOSe T

Genes m
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y 6) Plant
Breeding
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4) Designing ¥=
Genes

2

5) Transformation
and Tissue Culture

. ¥ 0D O H ENHNDNHDONHEEONHD000 006N

(3 Scanned with OKEN Scanner



e © & & «

* 0 s e 9 G e

@ @

TR T TR TR SR PR ST ST S PR TR PR TS S Y R A R A R Y

b Inseet Heskstanee

€ Wires Resistance

di  lmproved storage profeins

e} Impraved oils and fats

N Male sterility

gl Aliered flower colours

hy Environnicatal stress resistanos

i)y Enhanced photosynihetic elllciency

i) Moval profeins
Herbicide Hesistant planis
«  Many transgenic plants with herbicide resistance have b
Enelic engineenng -
" Such transgenic planis toberate the herbicid
herbicides are applicd in the field .

pen developed by using

es and be safe in the field ,when the

EX :- Glyphossie resistant pefunia jiobacco lomato

. Transgenic plants regenerated form the plant cells are resistand 1o the herbicide

glyphosate by producing glyphosphate tolerant EPSP synilhetase
EX :- lomato , bobocco codton

Insect Resistant plants _
. Many transgenic plants with insect resistance have heen developed by adopting

gene transfer methods they reduce the use of chemical pesticides in apriculiure.
" The bacterium Bacillus thuringiensis produces an endotoxin called Bt —toxim. .
* This toxin kills & wide group of insect pests but not harmful to man and domestic

anamals
EX:- Crop Resistant o
Tarmaio Tobacco homworm
Tomato fruitworm
Tomato pimyorm
Colton Tohacen budwaorm
Cotton bollworm
Pink bollwarm

Virus Hesisiant _plants

. Viral infection does nod take place in plamts if the plonts ane already inffeted
with cerain vins.

O Scanaed with JFLMH Saaner
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Cell and Tissue \..._..

Culture

DNA Extraction
and |Isolaticn

Cloning and
Designing Genes
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irnl profcin cool or
= By genctic engineering plants are made to have parts of viral p

virus
nuclenproteins, P e the related
. The viral cont protein or aucleoprotein interferes with infection "
Virses | { i

. : d ein of
. Transgenic tobacco is developed by introducing gene coding for capsid prot
tohdcco mosaic virus (TMY)

EX:- Crop Resistant o
Tomate Tomato spedted wilt vinus{ TSWV)
Fotato Potato virus X &Y
Tran wid fora ing

. Nutritional quality of slorage protein can be improved by genetic engineering
French bean (phaseolus vulgaris) containing the storage protein called phaseolin,

) C DNA of phascolin gene was isolated form French bean its gly cosviation into a
phascolin mutant French beas

3 W ¢ i
. Genelje Et'!gjnr:eﬁug i used to improve the quality of Oils & fats in planis
Rapessed is low in serate level so that jt causes cholestenol accumulation in man
o Thv: hmguun ripeseed is rch in sterates & oleic acids the stability of its o
during frying is high & there is no problem

of cholestrg] .
1 r o
* Male sterils plants help the ) L :
emasculation P the plant breeders for hybridization especially o avoid

[ Sranned with OFLM Sramser
—
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Many cconomically important crop species like colton prgean pit , COSSAVA EIUMCIE ©

fall wsder this group

mbersome  FEEEnerotion based

; ; . i
The sirategies can be potential alternative for the R

: I
strategics that are pencrally followed different explants lave been used for frant
like seeds apical meristem fruits elc

One of the promising targets for in plants transformation has been the shoot apical

mented |

Advania Lranspenic

* Transgenic plants are used for the identification and cxpression of recombinant

DNa

To bean plant produce phaseclin a stornge protein

Transgenic plant with pest resistance can be produced

New plants with improved photosynthetic efficiency are produced
Nitrogen fixing ability can be transferred to crop plants
Herhicide tolerant plants can be produced by transgenesis

Disadvy Lanis

» Without proper contred , iransgene can escape into emvironment , e To wild
relatives , through ‘gene flow ‘or non —intented targets ex.non-GMO crops in the
fields

= Mot every plant species has an cfficient transformation system or selection gents
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Aims and stratergies For Development Transgenic Plant

Introduction of Transgenic plant =

el hesn imcorporated by any
lanl nre cillesl Imnsgeniv plam
importance lave cither

The plamts in which a functional foreign @
histechisdopscal  meibisls  tha penerally mist presenl inp
A Nusber of ranspgenic plants camying genes for trails of cconomi
heen released for commercial cultivation or under ficld trials

There are several methods which are used in gene iransier

1) Electroporation

21 Portical bombeardment

3y Micreinjection

4) Agrobucterium-mediated gene transfer

5) Co-Cultivation (Protoplast transformation ymethod
6) Leaf dise transformation meethod

71 Virns mediated transformation

#) Pollen -mediated transformation

) Lippsome mediate transfornation

Initially some plants were produced by using repocter genc Later on several genc
for known trails of economic importance were incorporated into many crog plands :
In some cases antisense RNA penes have been introduced to inhibit expression of

existing genes in a desirable manner
All these approaches led to the development of (sansgenic Crop plams  of

CCOMMIC IMportance .

More than 1000 field trial tests with transgenic Crop plant have been conducted
some of the commercially grown transgenic crop plants in developed countrics are Flavr
Savri & Endless summer tomatoes Freedom [l Squash High — launic rapeseed (canola and
Found up Ready Soyabean ele

In 1994 the European Union approved by the US Environmental protection Agency
making it the Couniry’s first pesticide producing crop

In 1995 Canola with modified Oil composition (Calgene ) (calgenc) Bt Cotion
{Monsanio)

lyphosate resistand Soybeans (Monsanto) Vins —resistamt squash (Asgrow b and additional
delnyed ripening tomatoes (DNAP, Zeneca' Peto and Monsanto ) were approved.

In 2000 = Vitamin A -Ennched golden rce ,was the first food with incrensed nuiricot
value ,

Modification of DNA using penctic Engineering techniques

Aim i to introduce anew trait to the plant

[ Saaned with OFLM Scamser
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The inserted Sequence 12 Lnown as the transjgense

ake il am wseful
The purpose of inserting 8 combinatien of genes 0 plnllﬂ sy a4 b make #
wnd prslactive as possible

pests , diseases oF Envirommental

Esamples m food crops include resistince 1o cerlann : ;
palments or  IMPRsing thic

comditiens  _reduction of spoilage, or resislance o chemical 1r
tutnent prefile of the crop .

Examples in non food crops include production of pharmaccutical agents Dintac’y e
other industrially usefil goods as well as for bioremediation.

Desirable genes may provide features such ns ligher yicld or improvel guality pest or
disease mesistance or tolerance 1o hest ,cold and drought

Transgenic technology enables plant breoders together in onc plant useful genes form a

wide range of living sources

Generate  more usefal and productive crop varicties confaining new combinations of
Lenes

Transgenic plant
The plant compining an inserted foreign DNA is called transgenicplant .
The process of production of a tramspenic plant is iransgenesis .

The Following are some transgenic plants

= Transgenic plants with nif penes
#« Transgenic tobocco plants
* Transgenic tobean

Transgenic plants are created by applylng genic Engincering technigues .

« The Dessred DNA and plasmids are treafed with a restniction  Ensyme.
The cleaved desired DMA and plasmid are mixed DNA  ligase Enzyme is
added to this mixture. Mow the desired DNA 15 joined with the plasmid
to produce o recombinant DNA .

# The recombinant DNA is introduced into the host plant cell. The host cell
is developed into a plant by tissue Cultuse technique. This plant is called
transgendc plant |

» FPlants contsining introduced DNA  are known as  fransgenic  plants o
genetically  Engineered  plants  hey have acquired o new trait form  the
intrecduced  DNA inherit the trait for many generations |

The Following Characters of transgenic plant
a) Herbicide Resistance

[ Sranned with OFLM Sramser
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d) Improved storage proteins

el Improved olls and fats

1 Male sterility

g Altered flower colours

b} Environmental siress reslsinnee

i) Enhanced phatosynthetic cfficiency
ji Maewval proteins

Herbicide Resistant plants : T
a Many tronsgenic plants with herbicide resistance have been developed by B
genctic engineering . o i i e rad siion the

i Such transgenic plants tolerate the herbicides and
herbicides are applied in the field .

EX - Glyphosate resistant pefunia Jjobacco fomaka
. Transgenic plants regenerated form the plant cells are

elyphosate by producing glyphosphate tolerant EPSP synthelase
EX :- tomaio |, bobacco cotion

resistant to the  herbicide

Insect Resistant plants :
. Many ftransgenic plants with insect resistance have been developed by adopiing

gene transfer methods they reduce the we of chemical pesticides in agriculture. ;
. The bacteriuzm Bacillus thuringiensis produces an endotaxin called Bt —toxin, _
. This foxin kills a wide group of inscct pests but not harmfl to man and domestic

animals
EX:- Crop Resistant to
Tomato Tobacco harmworm
Tomato fruitwarm
Tomsio pinwoerm
Catton Tobacco budworm
Cotton bollworm
Pink bollwenm
Virus Resistant_plants

*  Viral infection does not take place in plants if the plunts gre already inffeiad
with cerisin wins.
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- g of viral prEcin o
. Wy peschic engrnecning  plants are ade b have

Vitus
naeleopastcins

® The viral com prolein or necleoprolei interficres Wil
VTS

. Transgenic tohacen is developed by introducing gene coding
tohacon mosaic vinas (THMY)

b infection by the relabed

for capsid protein of

EX:-  Crop Resistant 10
Toamato Tomato spotted wilt virus{TSWV)
Potata Polato wvinas X &Y
Tranigeni with i vied sin I

" Muritional guality of stomage probein can be improved by genctic  engineering
French bean {phaseclus vulpanis) contasning the slorage pratein called phaseolin. St

- CDNA of ph“m|m gonE Wis isolated form French bean its gly gosylation inko &
phaseolin mutam Fresch bean .

AmEgEn roved Dl

. Genetic Engincering is used to improve the quality of Oils & fats in plants

. Rapessed is low in serate level so that it causes chalesterol accumulation in man
* The transpenic rapeseed is rich in sterates & oleic pcids the stability of its wil
during frying is high & there is no problem of cholesinol .

Muale sterile plants
s Mabe sterile plants help the plant breeders for hybridimtion especially o avoid
emasculation
. A pene for R Mase of Aspergillus oryzoe ond o gene for R MNase of Bacillus
amyloliquefaciens are joined flogether & put under the control of another specific
promater of tobacco called TAZS
. The pene constructed was mtrodoced into callus fissue

Trans i ctive Fl
» Atempts have been laken to change the flower colours by introducing certain
gene invalving in flavonoid metabolism or antisense RNA producing penes .

51 i I

¢ Cenebic emgneers have developed new string of plants with stress lolerance 0
cald Jheat & drowght .
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Many cconomically important crop specics fike coftan pigean pea . cassava ErtEIEEE EE

Tl ninder this gnoup

has
The strategies can be potential aliernative for the cumbersome “F""‘m"? .
sralegics 1hillilﬂ:gmﬂa|l}' follawed 4lifEerent “F'I"""E hawe been wsed for transbormation
like seeds JApical merisiem fnoids cle

Une of the promising targets for in plants transformation bas been the shoal apical
merited |
Adva ol

* Transgenic plants are wed for the identification and expression of recombinant
DMA

* Tobem plant produce phaseolin o storage profein

* Transgenic plant with pest resistance can be produced

» Mew plants with improved photosynthetic efficiency are produced

* Nitrogen fixing ability can be transferred to crop plants

* Herbicide tolerant plants can be prodeced by transgencsis

Disadvantages of transgenic plants

* Without proper contral | transgene can cscape into enviromment , ex. To wild
relatives , through ‘gene flow ‘or non —intented targels ex.non-GMO crops in the
fields

* Not every plant species has an efficient transformstion system or selection agents

e
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Alms and stratergies For Development Transgenic Plant

Introduciion of Trawsgenic plant :

The plants in which o functional forcign gene has been i“ﬂwﬁf“m].h?f-y:?
biotechnological methods that generally not present in plant are C-Iillli.'lﬂ I:umgnr!u” F.-n}':..
A Numbser of ransgenic plants carrying penes for frails of connomic imporiance have aither
been released for commercial cultivation or under field trinks.

There are several methods which are used in gene transfer

1) Electroporation

2) Partical bombardment

3 Microinjection

4) Agrobacterium-mediated gene transfer

5) Co-Cultivation (Pratoplast transformation jmethod
#) Leaf dise transformation mgthod

7) Virus mediated transformation

k) Pollen -mediated fransformation

%) Liposome mediate transformation

Initially some plants were produced by using repoelir gene Later on several gene
for known trails of economic importance  Wene ingorporated into wnlr' l:r':_'i" plants .
In some cases antisense RNA genes have been introduced to inhibit expressicn of
existing genes in a desirable meanner
All these approaches  led to
PCOIMTIC IMpOTtane .
More than 1000 field trial lesis with transgenic Crop plant have hn:_n conducted
some of the commercially grown transgenic crop plants in developed countrics are Flavr
Savri & Endless summer tomatoes Freedom 11 Squash High - lauric rapeseed {canoln and

Round up Ready Soyabemn elc

the development of iransgenic Crop planis of

In 1994 the Buropean Union gpproved by the US Environmental protection Agency
making it the Country's first pesticide producing crop
In 1995 Canols with modified Oil composition  (Calgene ) ,(calgene) Bt Colton

{Monsanto) . : _
glyphosate resistant Soybeans {Monsanto) Virus ~resistant squash (Asgrow ) and additicnal

delayed ripening tomatoes (DNAP, Zeneca/ Peto and Monsanto ) were approved, .
[n 2000 — Vitamin A -Enriched polden rice was the first food with incrensed nutrienl

walue .

Modification of DNA using genetic Engineering techniques

Alm is to intreduce o pew trait to the plant

1
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The purpose of {nsciting & combination of genes in o plant so as b muaks 18 ns wsefl

and prshictive as possible

Examgdes i Bl crops include resisionce to cerfain pesis , dliseases o Envimnmental

comditions  reduction of spoilage, or mesistunce 10 chemical treatmenis or impnovingg the
miment profile of the crop .

Examples in non food crops include production of pharmaccutical agents banfucls and
oiher imlustrially useful goods ns well ns for bioremodiotion,

Desirable gences may provide fealures such as higher yield or improved quality pest or
discase resistance or wlerance W hed oold amd  drought

Transgenic technology enables plant broeders together in ene plant useful genes it
wide range of living sounces

Genernte  more useful and productive crop varicties contuining mew combinations of
genes

Transgenic plant
The plant comtaining on inserted foreign DNA is called transgenicplant .
The process of production of o tronsgenic plant is transgenesis .

The Following are some transgenic plonts

s  Transgenic planis with nif genes
o Transpenic twobocco plonts
» Transgenic tobean

Transgenic plants are created by applying genic  Engineering techniques .

s« The Desired DNA and plsmids are treated with a restrction  Enzyme.
The cleaved desired DMA ond plasmid are mixed, DNA  ligase Enzyme is
pdded to this mixture. Now the desiredl DNA @5 joined with the plasmid
to produce o recombinant DNA

# The recombinant DMA s infroduced inte the host plamt cell The host cell
is developed into a plant by tissue Culture techmique. This plam is colled
transgenic plant .

» Plants contuining introduced DNA  are known as  imnsgenic  plams  or
genetically  Enginecred  plands  .they have acquired & new it form  the
mroduced DNA  inherit the Inail for miny &L't'lmlims .

The Following Characiers of iransgenic plani

a)  Herbieide Resisiance
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(3 Scanned with OKEN Scanner



1) Overview 6) PI
ant
of the Process __ : . Breeding

3) Cloning
bacteria Genes m
\m.nw 4) Designing %=
o Genes
A g
2) DNA w m_w

Isolation 3) .—...w:m__u._.:..n.u_n:
and Tissue Culture

O Ssanmed with JFLH Hanner

(3 Scanned with OKEN Scanner



@ G C G O 6 U @

>

PO T UL LS

RN R E RN ENEREER Y

by Inscel Resistnnee

o) Wirns Hesistanee

@) lmproved storage proteing

¢)  lmproved ofls and fats

M Male sterility

gl Aliered flawer colours

iy Environmenial siress resistance

i) Enhanced photosynthetic efficiency
j} Newal proteins

Hesista 4] oped 1
; i by wsing
. Many transgenic plants with berbicide resistance have been deve
genctic enginesring . he safe in the ficld when the

. Such transgenic plants tolerate the herbicides and
herbicides are applied in the field .
EX :- Glyphosate resistant petunia .obwscco tomatko

i herbizid
¥ Transgenic plants regenerated form the plant cells are resistant 0 the izide

glyphosate by producing glyphosphate tolerant EPSP synihctase
EX ;- tomabo | iobecee joothon

Indect istami_pla .
. Many transgenic plants with insect resistance have heen developed by adopting

gene transfer methods they reduce the use of chemical pesticides in agriculture. :
* The bacterium Bacillus thuringiensis produces an endotoxin called Be ~toxin. .
. This toxin kills @ wide group of insect pests but not harmful to man amd domestic
animals
EX:- Crop Resistant 1o
Tomatae Tobaceo homworm
Tomate fruitwoerm
Tomato pimwonm
Cotton Tobacco bedworm
Cofton bollwarm

Fink bollworm

Virus Hesistant _plants

" Viral infection does not fake place in plants if the plants are already inffeted
with ceriam vins
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Vilus

mleoproleins,

The viral comt protcin or nucleoprotein interfenss with infoction by the related
VITUSCS ,

Transgenic tobacen is developed by introducing gene coding for capsid protein of
tobaceon mosaic virus (TMV)

EX:-  Crop Resistant 1o
Tomato Tomate spotted wilt virus{ TSWV)

Paotato Paotaio vines X &Y

Transzenic plants with improved storage proteins

Mutritional quality of siorage prolein can be improved by genetic engincering
French bean (phaseolus vulgaris) containing the storage protein called phaseolin.

- C DNMA of phaseolin gene was isolated form French bean its gly cosylation into a
phaseolin matant Fresch bean ,

Transgen s wilh i 3 i lal

Genetic Engincering is used to improve ihe quality of Odls & fais in plants
Rapessed is bow in serate level so that it causes cholesterol accumulobion 10 man
The transgenic ropeseed is rich in sterates & oleic acids the stobility of its il
during frying is high & there isno problem of cholestrol |

Male sterile plants
s Male sterile plants help the plant breeders for hybodization especiolly to aveid
emasculation

A pene for R Mase of Aspergillus oryzac and a gene for R Mase of Bacillus

amyloliquefaciens are joined together & put under the control of another specific
promoier of tobscco called TAZY

» The gene constructsd was infroduced info callus tissue

Transgenic plants with attractive Flowers
* Attempls bave been faken 1o change the flower colours by introducing centain
gene involving in flavonoid metshalism or antisense RMA producing penes .

Biress folerani  planis

= Cenetic engincers have developed new simins of plants with stress tolerance o
cold Jheat & drowght .
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Many economically important crop species like colton pigeon pea , CISSav Jgroundnut e

il wniler this group

regencrati hase
The stralegics can be potential aliemative for the cumbersome Lmuitll
strategics tha are generally followed different explants have been used for | —
like seeds apical merisiem ,fruits cle

One of the promising targets for in plants wransformation hos been the shoot apical
merited |
Ve of ramsgpenbc plants

* Transgenic plants are used for the identification and expression of recombinant
DMA

* Tohean plant produce phoseolin a storage protein

» Transgenic plant with pest resistance can be produced

* Mew plams with improved photosynthetic efficiency are produced

» Mitrogen fixing ability can be transferred to crop plants

* Herbicide tolerant plants can be produced by transgenesis

t ic plants

* Without proper control , transgenc can escape into emvironment , £X. To wild
relatives , through ‘gene flow ‘or non -intented targets Jexnon-GMO crops in the
fields

= Mot every plant species has an efficient transformation system or selection agenls
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T ic Plant
Aims and stratergies For Development I'ransgenic Pl

Introshuction ol Transgenic plini ©

: by an
The plants in which a functional forcgn Ben< 59 hﬂ;:lznf:;;ﬁc jl‘:hﬂ:
biotechiological methods  that genemlly aot present i“.nlm': an. o artance have either
A Number of transgenic plants currying genes for trails of #Dﬂﬂm'“ impa
been relessid for commencial cultivation o under field brials.

There are several methods which are used i gene trunsfer

1y Eleciroporation

2} Partical bombardnicai

3) Microinjection

4) Agrobacterium-mediated gene iramsfer

5} Co-Cultivation {Protoplast transformation ymethod
6) Leaf dise transformation et b

T} Virus medisted transformation

By Pallen -medinted transformation

%) Lipossme mediate transformation

i 1

Initially some plants were produced by using mrnmrlgm: Later on snlwﬂ:'ﬂ gene
for known trails of economic importance were incorporated into many erop SO « .

In some cases antiscnse RNA genes have been infroduced to inhikit expression o
existing genes in a desiroble manners : .

All these approaches led to the development of transgenic Crop plants of
ccomamic importanee . ;

More than 1000 field trial tests with tramsgenic Crop plont have baun conducted

some of the commercially grown iransgenic crop plants in developed countries are Flave
Suvei & Endless summer fomatoes Freedom [l Squash High — lawric rapeseed (canola ond
Round up Ready Soynbean ctc

[n 1994 the European Union approved by the US Environmental protechon Agency
making it the Country’s first pesticide producing crop

In 1995 Canola with modified Oil composition (Calgene ) [(calgene) Bt Cotton
(Monsanta) N
glyphosate resistant Soybeans (Monsanto) Virus —resistant squash { Asgrow } and additional
delayed ripening tomatoes (DNAP, Zeneca/ Peio and Monsanto ) were approved.

In 2000 = Vitsmin A -Enriched golden rice jwas the first food with increased nutrient
value .

Modiflcation of DNA using genctic Engineering technigues

Alm is to introduce a mew trait to the plang

O Soanaed with DFEM Scamaer
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The nserted Sequence s known as the trnsgene

The purpose of inserting o combinntion of genes in a plant %o s o e
and prodluctive ns possible

Examples in food crops include resistance to certain pests , diseases or Enviranmental
conditions ,reduction of spoilage. or resistance 1o chemical treatments or IMPrOVnG e
futrient profile of the crop .

Examples in non food crops include production of phaormacentical agents bifuels and
other industrially wseful goods ns well s for bioremedistion.

Desirable penes may provide features such os higher yield or improved quality ,pest or
dizease resistance of tolerance 1o liest cold and drowght

Transgenic technology enables plant breeders together in one plant useful genes form a
wide mnge of living sources

Generste more useful and productive crop varicties containing new combinations of
genes

Transgenic plant
The plant contsining an inserted foreign DNA is called iransgenicplant .
The process of production of o tramsgenic plant is transgenesis .

The Following are some transgenic plants

« Transgenic plants with nif penes
# Transpenic tobacco plants
# Transgenic tobean

Tramsgenic plants are created by applying genic Enginecring techniques .

# The Desired DMA and plasmids are treated with a restiction  Enzyme
The cleaved desared DNA and plasmid are mixed. DMNA  lipase Enzyme is
added to this mixture, MNow the desired DNA is joined with the plasmid
o produce o recombinant DMA .

s The recombinanl DMA is introduced imio the host plant cell. The host cell
is developed imto a plant by fisswe Culture technigue. This plant is called
transgenic plant .

# Planis containing  introduced DMNA  are known a5 transpenic  planks  or
genctically Enginecred planis  dhey have acquired o mew twrait form  the
ivroduced DNA inherit the irail fr many penerations |

The Following Characters of transgenic plant
a) Herbicide Resistance
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by Insect Hesistnnee

€l Virns Heskslamce

dy Tmproved storsge proteins

¢)  Improved oils and fats

N Male sterllity

gl Altered Mower colours

hy Esvironmsental stress resistance

il  Enhanced photosynihetic efficiency

i} Moval proteins
Herbicide Resistant_plants :
e Mony transgenic plants wilh herbicide resistance have been developed by using
PEnelic cogineering .
¥ Such iransgenic plamis tolerate the herbickles and be
berbicides are applied in the field .

safe in the fiedd when the

EX :- Clypbosate resistant petupia Jfobacco tomato

. Transgenic plants regencrated form the plant cells are resistant o the herbicide

glyphosate by producing glyphosphate tolerant EPSP synthetase
EX :- tomaio |, iohacco cobiom

Insect 1% :
* Many transgenic plants with insect resistance have been developed by adopling
gene transfer methods they reduce the use of chemical pesticides i agriculture.
L The bacterium Bacillus thuringiensis produces an endotoxin called Bi —ioxin. .
L This texin kills a wide group of insect pests but not harmful to man and domestic
animals
EX:-  Crop Fesistant 1o
Tomate Tobacoo homworm
Tomate frurtworm
Tomato pnwomnm
Cotton Tobacco budworm
Cotan bollworm

Pk bollwomm
Virus Resistant plants

" Wirnl infection does not take place in plants if the plants are already inficted
with certain virus.

O Scanaed with JFLMH Saaner

(3 Scanned with OKEN Scanner



DNA Extraction
and Isolaticn

Clening and
Designing Genes

Cell and Tissue
Culture

) Sanned with OFLM Sramser

(3 Scanned with OKEN Scanner



4 o€ cC

DO L L U D

N R EREEERER R

4

r By penctic engineering plants ore made to have parts of virl proei oral o
Virus

ncleoproteins.,

2 The viml coat protein or nucleoprotein interfercs with infection by the related
vinses ,

L Transgenic tobacco is developed by introducing gene ending for capsid protein of
tobaceo mosaic virus (TMY)

EX:-  Crop Resistant 1o
Tomate Tomato spotted wilt vins{TSWV)
Patato Potate vire X &Y
slora i

. Mutritional quality of storage protein can be improved by Benetlc engmeenng
French bean (phascolus vuljgaris) containing the storage peotein called phasealin.

. C DNA of phaseolin pene was iolated form French bean its ly cosylation into 2
phassalin mutast French bean .

ic vedl Oifls nis

. Genetic Engineering is used to improve the qualily of Oils & fats in planis

. Rapessed i3 low in scrate level so that il cawses cholesters] accumulation in man
. The transgenic ropeseed s rich in sterates & oleic peids the sishility of s ol
during frying is high & there isno problem of cholesirol .

terile

s Male sterile plants help the plant breeders for hybeidization especially to avoid
ernasculation
. A gene for R Nase of Aspergillus oryzae and a gene for R Nose of Bacillus
amyloliquefaciens are joined together & put under the control of another specific
promoter of tobacco called TA29
* The gene constructed was introduced into callus tissue

Transgenic plants with_atteactive Flowers

« Attempls have been taken to change the flower colowrs by intreducing certam
gene involving in flavonoid metabalism or antisense RNA producing genes .

Stress tolerant plants

» Genetic engineers have developed new stmins of plants with stress tolerance 0
cold Jheat & drought .
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Many cconomically important crop species like cotton prgeon pet . cassava Eroundnul clo

Tall under this group

: i hased
The sirategies can be poiential allemative for the cumbersome r:uﬁj_ W:Tnl.:;n-nﬂ;m
strategics that are geacrally followed different explants have been e for. 0
like sceds apical meristem ,fiits ele

One of the promising largets for in plants transformation has been the shoot apical
merited |
Advantages of transgenic plants

* Transgenic plants ase used for the identification and expression of recombinant

DNA )

* Tobean plant produce phoseolin 2 storage protem

* Transgenic plant with pest resistance can be produced

* New plants with improved photosynihetic efficiency are produced

* Nitrogen fixing shility can be transferred 1o crop |;||3.I:|13.

» Herbicide tolersnt plants can be produced by transgencsis

Dizady tram i

= Without proper control , fransgene can cscape into environment , EX. Ta_ wild
relatives , through “gene flow ‘or non —intented targets ex.pon-GMO crops in the
fields .

= Not every plant species has an efficient transfosmation system or selection agents
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T Plant
Aims and stratergles For Development I'Fansgenic

Introduction of Tronsgenie slant :

' . eorporatee by any
The plasts m which a functional foreign BeN< hog been

i ¢ colled transgenic  plant
hintechnological methods that gencrally not pm-’-ﬂ_ﬂ in plant ar et kil
A Number of transpenic plants caurying genes for trails of |I:|:|:|r-nnu rlanoe
been released for commendial cultivation or under figld trials .

There are severnl methods which ane used in gene transfer
1} Electroparation

2} Partical bombardaent

3} Mieroinjection

4) Agrobacterium-miediated gene transier

5) Co-Cultivation {Protoplast transformation jmethod
6} Leaf dise tramsformntion mectheod

T) Virus mediated transformation

&) Pollen -mediated transformation

%) Liposome medinte transformation

Initially some plants were produced by using repodter genc Later on several gene
for known trails of economic importance were incorporsted into mamy crop planits :

In some cases antisense RMA genes have been introduced to inhibit expression of
cxisting genes in & desitable  manner .

All these approaches led to the development of transgenic Crop planis of
economic importance .

More than 1000 field trial tests with tramsgenic Crop plant have been conducted
some of the commercially grown transgenic crop plants in developed countries are Flavr
Savri & Endless summer tomatoes Freedom [l Squash High - lauric rapeseed (camola and
Round up Rexly Sovabemn ele

In 1994 the Furopean Union spproved by the US Environmental protection Agency
making it the Country's first pesticide producing crop

[n 1995 Canola with modifisd il composition ({Calgene ) (calgene) Bt Cotlon
{Bdonzanto)

glyphosste resistant Sovbeans (Monsanio) Vins -resistant squash (Asgrow ) and additionsl
delayed npening tomatoes (DNAF, Zeneca' Peio and Monsanto ) were approved.

In 2000 = Witamin A <Enriched golden rice ,was the first food with increased nutrient
value ,

Modification of DNA using genetic Engincering techniques
Alm B to introduce anew trait to the plant
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The insened Soquenee is ke as the lransgenne

¥ W i 1
The purpose of inscrting a combination of genes in a plant so as to make b a5 usehl

and productive as possihbe

i T 1
Examples in food crops include resistance to certain pests , diseases 0F ?-ﬂ”'fﬂﬂm‘-‘nli-h
conditions reduction of spoilage, or resistance to chemical trealments of improving e
nutrient profile of the crop.

Examples in non food crops inclade production of pharmaceutical agents biafiscls and
other industrially useful goods as well as for bioremediation.

Desirable genes may provide featurcs such os higher vield aor improved quality pest or
discase resistance or tolerance to heat cold and drought

Transgenic technology enables plant breeders together in one plant useful pgenes form
wide range of living sources

Generaste more usefil and productive crop varictics containing new cambinations of
Lenes

Transgenic plant
The plant coetaining an inseried foreign DNA is called transgenicplant .
The process of production of a tramsgenic plant is transgenesis -

The Following are some iransgenic plants

# Transgenic planls with nif genes

# Transgenic tobacco plants
# Transgenic iobean

Transgemic plants are created by applying genic Engineering techniques .

s The Desired DNA ond plasmids are treated with a restriction Enzyme
The cleaved desired DMA and plasmid are mixed. DMA  ligese Enzyme is
pdded 1o this mixture. Mow the desired DMNA s joined with the plasmid
i produce 8 recombinamt DXNA .

# The recombinad DNA B intoduced mfo the host plant cell. The host cell
is developed into a plant by tissue Culture technique. This plant is called
transgenic plant .

+« Plants conlaming  intmodoced DNA are known  as  fransgenic  plands  or
genetically  Engineered  planis  they hove soquired a mew  trait form  fhe
introduced  DMA imherit the trait for many peperstions |

The Following Charpciers of trunsgenic plani
a) Herbicide Resistance

'—J
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1) Overview 6) Plant
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3) Cloning

bacteria Genes M
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=
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2) DNA -~
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b) Imsect Hesistance
) Virns Resistance
) Improved storage proteing
o) Improved olls amd Tnis
N Male sterility
2} Allered Mower eolours
hy Environmenial siress resisiance
i} Enhanced plotosynthetie effickency
Ji Moval proteins
Herbicide Resistant_plants
. Many lransgenic plants with herbicide resis
elic engineering .
fm sﬁ 1mns:mi: plants talerate the herbicides and be safe in the field swhen ihe
herbicides are applied in the field .

ance have been developed by using

EX :- Glyphossie resistamt petania [tobacco lomalo

. Transgenic plants regenerated form the plant cells are resistant to the herhicide
glyphossie by producing glyphosphate lolerant EPSP synihetase
EX :- tomato | tobacco .cotion

Insect Resistant plants _
. Many transgenic plants with insect resistance have been developed by adopting

gene transfer methods they reduce the use of chemical pesticides in agriculture.
L The baclerum Bacillus thuringiensis produces an endotoxin called Bt —toxin.
" This toxin kills a wide group of insect pests but not harmful to man and domestic

animals
EX- Crop Resistant to
Tamato Tobases homworm
Tomato fruitworm
Tomato pinworm
Cottan Tohacoe budworm
Cotton ballworm
Pink ballworm
Y n i

- Viral infection does not take place in plants if the plants are already inffcted
with cerlain virus.
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plants re made 10 [save pars af wiral profein ooad or

L] I:I:; pemetic engineenng
Yias
waelewpmipins
. ) .t infection by 1he rebated
. The viral cosl profein or mucleopeotcin inerferes with DAEGRL, 3
vilises ,

= Transgende tobacco is developed by indroducingg gene coding for capsid profen af

bebaceg mosaic virs (TMY)

EX::  Crop Resislant o
Tomaks Tomato spotted wilt virus(TSWV)
Potabo Potato virus X &Y

ranspenle plants w vod sior 13

. Mutritional gquality of storage protein can be improved by gm:‘liﬁ engineering
French bean (phaseolus vulgaris) containing the stosage prolein ﬂlluti phaseolin. .

«  CODNA of phascolin gene was isalated form French bean its gly cosylation
phassolin mutant French bean

imto a

anis ils_an

. Genetic Engineering is used to improve the quality of Oils & fats in plants

* Rapessed is low in serate level so that it causes cholesternl accumulation in man
. The transgenic ropeseed is nmch in stcrates & oleic acids the stability of itz ol
during frying is high & there isno problem of cholestrol .

Male sierile plants

» Male sterile plants help the plant breeders for bybridization especially to avoid
emaseulation
# A gene for R Nase of Aspergillus oryzac and a gene for R Mase of Bacillus
amyloliquefaciens are joired together & put under the control of another specific
promoter of tobacco called TAZY
. The gene constructed was mtrodeced into callus tissue

Tr i1l ith_sttractive Fl
#  Atlempls have been taken to chanpe the flower colours by introducing certain
gene involving in flavonoid metabolism or ontisense RMNA producing genes .

Sireas inlerant plants

» Genetic engineers have developed new strains of plants with stress tolerance 1
cold Jheat & drought .
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e U i il proundens ee
Many ceopmmmically impotanl crop species like cotlom pigenn ea , CousE e
Fall suwder this group

the cumbersome regeneralion  hased

The strategies can be potential aliernative for e e vsad. for transfomation

strategies (hat are generally followed different explants
hke seods apical meristem ,Fruils el

. 3 ool apical
One of the promising targeis for in plants transformalion has been the shoot apica
merited |
vanl [ transgenic

» Transgenic plants are used for the identification and expression of o
DNA

* Tobean plant peoduce phaseolin astorage proten

= Transgenic plant with pest resistance can be produced

« New planis with improved photosynthetic efficiency are produced

= Nitrogen fixing ohility can be transferred to crop planis

* Herbicide tolerant plants can be produced by transgenesis

Dizad nis

* Without proper confrol | transgene can  ESCape inte environment , ex. To wild
relatives , through “gene flow ‘or non —intented targels sennon-GMO crops in the

ficlds
= Mot cvery plant species has an efficient transformation system of selection agents
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Vs and stratergles For Development I ransgenic Plant

Introshuctbon of |ramsgenie plant :

weign pene has been |nu|=rl"""1“| by any

called tramsgenic  plant
g rtande have either

The plamts in which & functional fi
bedechnological methods that generally ol preseal n planl are
§ Mumber of transpenic plants carrying genes for trails of econvmic |
been released for commencial cultivation or under field irials .

Ihere are several methods which are used in gene transfer

1} Eleciroporation

1) Partical hambardmeni

3y Microinjection

4y Agrobscterinm-mediated gene transfer

8} Co-Cultivation {Frotoglast prunsformuticn jmeiliod
#) Leal dise transformation method

T Virus medinfed transformution

81 Pollen -mediated transformation

) Liposome mediate trunsformation

Initially some plants were produced by wsing repocter gene Later on several gene
for known trails of ecopomic imporiance were incorporated inlo many crop plants .
In some cases anfiscnse RNA genes have been introduced to inhibit expression of

existing genes in a desirable manner
All these approsches led to the development of ransgenic  Crop plants of

coonpmis Imporiancs .
More than 1000 field trial fests with transgenic Crop plant have been conducted

some of the commercially grown transgenic crop plants in developed countries are Flavr
Savri & Endless summer tomaioes Freedom 11 Squash High — lauric rapeseed (canola and

Found up Ready Soyabean eic

In 1994 the European Union approved by the US Environmental protection Agency
making it the Country’s first pesticide producing crop
In 1995 Canola with modified Ol composition (Calgene ) (calgene) Bt Cotlon

{onsanio)

glyphosate resistant Soybeans (Monsanlo] Virus —resistant squash (Asgrow ) and additional
delayed ripening tomaloes (DNAP, Zeneca’ Peto and Monsanto ) were approved.

In M) — Vitamin A -Enniched polden nce wos the firsi food with increased nuiment
virhiee .

Mouodificatlen of DNA using penctic Engincering fechmigues
Alm s to Introduce a mew trali to the plang
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The inserted Sequence is known as the transgene

. ) B fi
The purpose of inseriing o combination of genes ina plant 50 05 0 make il as useful

and productive as possible
5 , discoscs W Environmenial

IRt in i ine i ' riain
Examples in food crops include resisince 1o cv pes oronii tho

conditions reduction of spoilage, or resistinec 1o chemical trealmends OF
nuirien profile of the crop.

! y iofucl
Examples in non food crops include production of pharmaceutical agents hiofucts and

other industrially useful goods as well as for bioremediation,

Desirable penes may provide features such as higher yield of improved quality ,pest of

discase resistance or tolerance to heat cold and drough

Transgenic technology enables plant breeders together in one plant pseful genes form o

wide range of living sources
Generate  more uscful and peoductive crop varieties containing new combinations of
genes

Transgenic plant
The plant contsining an inseried foreign OMA s called transgenicplant .

The process of production of a transgenic plant is transgenesis .
The Following are some transpenic plants

» Tramsgenic plants wilh nif genes
s Tramsgenic thacco plants
s Tramsgenic iobean

Transgenic plants are created by applying genie Engineering fechniques .

s The Desired DMA aond plasmids are ftreated with o restriction  Erzyme,
The cleaved desired DNA and plasmid are mixed. DNA ligase Emzyme is
added 1o this mixture, Now the desired DNA s joined with the plasmid
o prodece a recombinant DNA .

e The recombinant DMA is introduced into the host plant cell. The host cell
is developed into o plant by tissue Culture fechmique. This plant is called
trandgenic plont .

e Planis contsining introduced DMA arc known as  lransgenic plants or
penctically Engineered plants they have ocquired & new ftrait form  the
introdisced DMA nherit the trait for many pemerations .

The Following Characters of transgenic plant
a) Herbicide Resistance

M
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b} Imseet Resistanes

¢} Virus Resistance

d}  Improved storape profcins

e} Imiproved oils and s

Nl Male sterility

gl Altered Mower colours

b} Environmenial siress resistanee

i) Enhanced photosymthetic efficiemcy

il Moval proteins
Herbicide Resistant plants -
*  Many transgenic planis with herbicide resistance have been developed by using

Lenetic enginesTing . )
. Such transgenic planis tolerate the herbicides and be safe in the field when the

heshicides are applied in the ficld .

EX :- Glyphosate resistand pefumia Jfobacco fomald

L Transgenic plants regencrated form the plant cells are resistant 1o the herhicide

glyphosate by producing glyphosphate tolerant  EPSP synthetase
EX:- tomale |, lobacen colton

Inseci Resistant plinis .
" Many transgenic plants with insect resistance have been developed by adopling

pene transfer methods they reduce the we of chemical pesticides in agricultare.
. The bacterium Bacillus thuringiensis produces an endotoxin called Bt ~toxin.
* This toxin kills a wide group of insect pests but not harmfil to man and domestic

animals

EX:- Crop Flesistant o
Tamabe Tohaceo bomwonm
Tomate fruitwarm

Tomals pinwarm

Cotton Tobacco budworm
Cotton bedlworm
Pink bollworm
mi ants

. Wiral infection does not take place in plamts i the plants are olready inficted
with certain virus,
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" Py penetic cnginecning plants ane made 0 have parts of wviral |
LRIATEY
iRl pmeicims i .
X 4 . ¢ the related
. e varal coal prolein o iickesprolean interferes with infection by c el
LRLETENC | Wien ol
- 1 - e .
- ]r-‘ll'l\-:.:L'Illlnf fvhagon s |,‘||_"|.1_'||_'||'(1;| h} inll‘ﬂlllh.."‘l'l]-[ pene L[llllﬂg fir s prx
tohacon mosac vims [ TMY)
EX:- Crop Kesistam 1o
Tomate Tomato spotted wilt virag TSWV)
Patato Polate vias X &Y
Transpenic planis w ved & i

¥ Nutritional quality of storage prodein can be improved by ﬂm“i"'l: Engineenng
French bean (phaseolus vulgaris) containing the storage protein i‘-""l‘-fi phaseolin.
. C DNA of phaseolin gene was isolated form French bean its gly cosylation into &

phaseolin mutant French bean

Transgenie wilh_improve and fa

. Genetic Engincering is wsed to improve the quality of Oils & fats in plants

. Rapessed is bow in serate level so that it causes eholesterol accumulation in man
] The transgenic rapesced is rich in sterates & oleic acids the stability of its ol
during frving is high & there isno problem of cholestrol .

) rile

« Male sterile planis help the plani breeders for hybridization especially 1o aveid
emasculation
¥ A pene for R Mase of Asperpllis oryzae and o gene for R Nase of Bacillus
amyloliquefaciens are joined together & pul under the control of another specific
promater of lobaceo called TA29
M The gene construcied was frodeced into callus lissee

Tran ie ors

»  Anempts have been tuken fo chamge the flower colowrs by itroducing cerain
gene involving in flavonoid metabolism or antisense RNA producing gencs .

Bitress tolerant plunis

» Cenctic engineers have developed new straing of plants with stress tolerance 10
cold heal & drowglv .

—
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Many econemically important cop species like colion prgenn pea . i

fall unsler thas groug
regencration  hasol
| Funt trafaformatinn

: . n
The srmtepics can be potential - aliermative fior the cumbersom

strategies that are penerally followed different explants have boen i
hie weeds apical menziom frots elc

; = shont apical
One of the promising tasgets for in plants transfprmation  has  hoen the p

menied |

Vamia i 5

« Transgenic plants nre used for the identification and cxpression of recoiRsDI
DA

* Tohean plant produce phaseolin a storage protein

* Transgenic plant with pest resistance can be produced

« New plants with improved photosynthetic efficiency are produced

* Nitrogen fixing ability can be transferred to crop plants

» Herbicide tolerant plants can be produced by transgenesis

Disndvantages of transgenic plants

* Without proper comtrol | tramsgene can escape into environment ,r.:;_Tn: wild
relatives , through ‘genc flow ‘or non —intented targets ex.non-GMO crops in the
fields

» Not every plant species has an efficient transformation system or selection agents

[ Sramned with OFEM Sramser

(3 Scanned with OKEN Scanner



VM K S R VASTRAD ARTS, SCIENCE,

V' S BELLIHAL COMMERCE COLLEGE
HUNGUND
PROJECT REPORT
College roll no: 22
Examination seat no: $1937072

CERTIFICATE

This is to certify that Miss: Reshma S Hosamath of BSc
5™ semester has satisfactory completed the project
report in Botany subject as prescribed by Rani
Chennamma University Belagavi.

During year 2&21-205; I
Examiner: Head Dept of Botany l

1)V —

2) X=Fo?

(3 Scanned with OKEN Scanner



VMKS R VASTRAD ARTS, SCIENCE &

V' S BELLIHAL COMMERCE COLLEGE
HUNGUND

AIMS & STRATERIES FOR
DEVELOPMENT OF TRANSGENIC
PLANT

PROJECT DONE BY

RESHMA § HOSAMATH '
BSc 5" Sem '
Botany

Rani Chennamma University Belagavi
2021-2022

_—d

I Sanned with DFEM Sramner

(3 Scanned with OKEN Scanner



P o oo oo iddo 0o ddddd bbb e GGG G E € e &

Alms and stratergies For Development Transgenic |

Imtroduetion of Transgenic plant :

The plams in which o functional foreign gene has been ineoepooitnd Ly sy
biotechnological methods that generally nol present in plant are called ransgenic AN,
A Mumber of transgenic plants carrying genes for trails of cconomic jmporiance hove either
been released for commercial cultivation or under field trials .

There are several methods which are used in gene transfer

1 Electroporation

1) Partical bembardment

3} Microinjection

4) Agprobacterium-medisted pene transfer

%) Co-Cultivation {(Protoplast transformation jmethod
6) Leaf dise tramsformation method

Ty Virus mediated transformation

&) Pollen -mediated transformation

¥ Liposome mediate transformation

Initially some plants were produced by using repocter geme Later on several gene
for known trails of economic importance were incorporaled o many crop plants .

In some cases anfisense RNA penes have besn inlroduced to inhibit expression of
existing gemes in a desirable mannes

All these approaches  led 1o the development of transgenic Crop plants of
CCOMOMIC Importance .

More than 1000 field trial tests with transgenic Crop plant have besn conducted
some of the commercially grown transgenic crop planis in developsd countries are Flavr
Smvri & Endless summer tomatoes Freedom 11 Squash High - louric rapeseed (canola and
Round up Ready Soyabean eto

In 1994 the European Union approved by the US Environmental protection Agency
making it the Country's first pesticide producing crop

In 1995 Cuonola with modified Oil composition (Calgene ) Jealgene) Bt Cobion
{Monsanta)

glyphosate resistant Soybeans (Monsanto) Virus —resistant  squash (Asprow ) and additional
delayed ripening tomatoes (DNAF, Zeneca/ Peto .and Monsanto ) were approved.

Jﬂlm—ﬁtﬂ'ﬂm A =Ennched gﬂldﬂn nce Svns the firs) rm:d with incressed nutricnt
VRIUE .

Modification of DNA using genetic Engimecring lechnigues

Aim is to introduce » mew trait to the plant
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(3 Scanned with OKEN Scanner



The inseried Sequenceis known as the fransgene

The purpose of inserting a combination of genes ina plant so as to make it as useful
and productive as possible

Examples in food crops include resistance to cerain pests , diseases or Environmental
conditions reduction of spoilage, or resistance to chemical treatments or oy ng. the
nulriem profile of the crop .

Examples in non food erops include production of pharmaceutical agents bio and
otleer industrially useful goods as well as for bioremediation.

Desirable genes may provide features such as higher yicld or improved quality pest or
disease resistance or olerance o heat cold and  droughit

Transgenic technology enables plant breoders together in one plant useful genes form a
wide range of living sources
Generate more useful and productive crop varicties containing new combinations of
penics
Transpenic plant
The plani contnining an inscried forcipn DNA s called transgenicplant .
The process of production of o tronsgenic plant is transgenesis .
The Following are seme transgenc plamis
» Transgenic plonts with maf genes

»  Transgenic tobacco  plants
* Transgenic  lobean

Transgenic plants are created by applying genic  Engineering  techniques .

* The Desired DNA and plasmids are treated with 8 restriction Enzyme
The cleaved desired DNA and plosmid are mixed. DMA  lipase Enzyme is
added to this mixture. Now the desired DNA is joined with the plasmid
io prodwece n recombinant DA

* The recombinant DNA is introduced into the host plant cell. The host ecll
is developed into a plant by tissue Culture technique. This plant is called
transgenic plant .

* Plants containing inroduced DNA  are known as transgemic plants or

.gernl:ical]}' Engineered plants they have acquired a new trait form  the
introduced DNA inherit the trait for many generationg |

The Following Characters of transgenic plant
a) Herbicide Resistance
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bl Insewt Hesistance

¢) Virus Resistance

dl Improved storage prodeins

¢l Improved olls and fats

N Male sterility

gl Altered flower colours

b} Environmental stress redistance

i} Enhanced photosynthetic elficiency

il Noval profcins
Herhi i i L%
»  Many transgenic plants with herbicide resistance have been developed by using
penelic engincering .
»  Such transgenic plants toleratc the herbicides and be safe in the field when the
herbicides are applied in the field .

EX :- Glyphosate resistant pefunia tobacco jomato

. Transgenic plants regenerated form the plant cells are resistant 1o the herbicide

glyphossie by producing glyphosphate tolerant EPSF synthetase
EX :- fomato , tobacco ,colion

s
* Many transgenic plants with insect resistance have been developed by adopting
gene transfer methods they reduce the use of chemical pesticides in agriculture.
. The bacierium Bacillus thuringiensis produces an endotoxin called Bt —toxin.
. This toxin kills 0 wide group of insect pests but not harmful to man and domestic
narnls

EX:=  Crop Resistant 10
Tomalo Tobacco hommworm
Tomate fruitwoerm

Tomalo pinworm

Cotton Tobaceo budworm
Cotton bollworm
Pink bollwomm
Mirys Resistant _plants
. Viral infection does not take place in plants if the plants are already inficed

with cerlain virus,
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g By penctic engineering planis are made to have pars of viml profcn omal o
Viris

nucleoprotenns,

. The viral coat protein or nucleoprotein interferes with infection by the related
Virusgs _

] Transgenic tobaceo is developed by imtreducing gene coding for capsid protein of
tobaceo moesaic virus (TMY)

EX:- Crop Resistant to
Tomato Tamato spotted wilt vinas{ TEWW)
Potato Paotato virus X & Y

Transpenic planis with improved storage profeing

. Nutritionsl quality of storape protein can be improved by genctic engineering
French bean (phaseolus vulgaris) containing the storage protein called phaseclin.

«  CDMNAof phascolin gene was isolated form French bean its gly cosylation info 2
phaseolin mutant French bean.

La vidd CHls ]

s Genetic Engineering is used 1o improve the quality of Oils & fats in plants

" Rapessed is low in serate bevel so that it causes cholesteral socumulation in man
* The transgenic rapeseed is rich in sterabes & oleic acids the siability of its oil
during frying is high & there is no problem of cholestrol .

terile

e Male sterile plants help the plant breeders for hybridization especially to avedd
cmeasculation
. A gene for R Mase of Aspergillus oryzae and a geme for R Mase of Bacillus
amyloliquefaciens are joined together & put under the control of amother specific
promoter of tobacco called TA2ZY
. The gene constructed was introduced into callus tissae

Transgenic plants with _abiraciive Flawers
®  Atlempls have been token o change the flower colours by infroducing certzin

pene invelving in flavonoid metshalism or antisense RMA producing gencs .

Siress toler i%

» Genctic engmieers have developed new struins of plants with stress tolerance e
coll Jheat & drosght |

—
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Mamy eeomemically imporant crop species like colion pigeon pea , CRSSVE LJEnurknut et
1all under this group

The strategies can be potentinl aliernative for the cumbersome egearriien: o)
strategies that are generally followed different explonts hove been used for transfurmation
Iike sewds apscal menistens ,fruils efc

One of the promismg largets for i plants runsformation has  been the shoot apical
menited |

Advantages ol transgenic plants
* Transgenic plants are wsed for the identification and expression of recombinant
DA
* Tobean plant produce phaseolin a slorage protein
* Transgenic plamt with pest resistance can be produced
= New plants with improved photosymibetic efficiency are produced
*  Nitrogen fixing ability can be transferred o crop plants
* Heshicide iolerant plants can be produced by transgenesis

Disadvantages of transgenic plants

= Without proper control , transpgene can escape into enviromment | ex. To wild
relatives , through “gene flow ‘or non -intented targets ex.non-GMO crops in the
ficlds

* Mot every plant species has an efficient transformation system or selection agents
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The mseried Soguence 5 known ns the iransgens
make it as isefil

The purpse of inserting a combination of genes in a plant 5o a3 1o

and proshictive as possible
pests diseases OF Environmenial

2 ' ’ AN sistance o corlain .
Examples i food crops inchele e ments or improving ik

conditions seduction of spoilage, or resistance to chemical treat
nutrient profile of the crop .
Examples in non food crops include production of pharmaceufical agents biofucls and

other industrially useful goods as well as for bioremediation.

Desirable genes may provide features such as higher yield or mproved quality (pest or

discase resistance or tolerance to heat .cold and drought

Transgenic technology enables plant breeders together in one plant useful genes form a
wide range of living sources

Generate  more wseful and productive crop varielies containing new combinations of
BEnes

Transgenic plant
The plant containing an inserted foreipn DMNA i called transgenicplant .

The process of production of a transpenic plant i% lransgenesis .
The Following are some lranspenic plants

® Transpenic plants with nif genes
¢ Transgenic tobacco  planis
¢ Transgenic tobean

Transgenic plants are created by applying genic Engincering techniques .

* The Desied DNA and plasmids are trested with o restriction Enzyme.
The r.:lulmd_ desired DNA and plasmid are mixed. DNA lignse Enzyme is
added 10 this mixture. Now the desired DNA is joined with the plasmid
o produce a recombinant DNA

. lhedmn?u DNAFIL'; introduced into the host plant cell. The host cell

o mto a plant by tissue Culture techni i i
Sieaiarilig nique. This plant is called
* FPlanls  containing introduced DNA fire
L ; known a5 transgeni
genctically  Engineered plants _they have ncguired g L.

mtroduced DNA inherit (he nmew  trait  form  the

trait for many penerations :
The Following Characters of transgenic plan

a) Herbicide Resistance
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b Insect Resistance

€} Virus Resisiance

di  Improved storape proicins

) Improved oils and fois

v Male sterility

2l Aliered fNower colours

hi  Environmental stress resistance

it Enhanced photosynthetic elficiency

iy Moval proteins

rhicide Resistant planis '
¢ Many transgemic plants with herbicide resistance have been dovaloped by, umg
genetic engneenng .
- Such M!,E,ﬂll.ﬂ p]lll'lE tolermte the hﬂtli.'l:lljl:s ,|l||'-], e Hfl'.‘-' in the ﬁ:hi .'ﬁ'h’ﬂl’l the
herbicides are applied in the field .

EX :- Glyphosate resistant petunia fobaces tomato

- Transgenic plants regenerated form the plant cells are resistant o the herbicide

glyphosate by producing glyphosphate tolerant EPSP synihetase
EX :- tomato |, tobacco colbton

Insect Resistant plants

. Many transgenic planis with insect resistance have been developed by adopting
gene transfer methods they reduce the use of chemical pesticides in agriculiure. .

* The baclerium Bacillus thuringiensis produces an endotoxin called B1 ~toxin.

. This toxin kills a wide group of insect pesis but not harmful to man and domestic

animals
EX:- Crop Roesistant o
Tomato Tobacco hermwonm
Tomate fruitworm
Tomate pinworm
Catton Tobaceo budworm
Cotton bollworm
Fink bollworm
Virus Resistant plants

. Wiral infection does not toke ploce in plants if the plants are already inffcted
with certain virus,
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N By genetic engineering plants are made to have pants of viral pre
VIMs
micleoproleins,
pod s i thi related
. The viml conl protein or nucleoprotein interferes with infection by the relate

viruses .
. Transgenic iobacen is developed by introd
behacen mosaic virus (ThMY)

ucing gene coding for capsid prodein of

EXi-  Crop Resistnl to
Tomato Tomato spotied wilt virus(TSWV)
Polato Potsio vires X &Y
nagenkc plants w stora ing

L Mutritional quality of storage protein can be improved by gmﬂi'? ENgINEErng
French bean (phaseolus vulgaris) contnining the storage proteim mll@ phasealin. AP

. C DNA of phaseolin gene was isolated form French bean its gly cosylation into a
phaseolin mutand French bean

Transgenic with i hils

. Genetie Engineering is used to improve the quality of Qils & fats in plants

. Rapessed is low in serate level so that it causes cholesterol aceurmulation 0 man
. The transgenic mpesesd is rich in sterates & oleic acids the stability of its oil
during frying is high & there isno problem of chaolestrol |

Male

s Male sterile plants help the plamt breeders for hybridization especially to avoid
crrasculation
" A gene for R Mose of Aspergillus oryzae and a gene for R Nase of Bacillus
amyloliquefaciens are joined topether & put under the control of another specific
promoter of tobacco called TA2Z9
* The pene constructed was inlroduced inte callus tissue

Tran i with attract s

» Attempls have been taken 1o change the flower colours by introducing ceriain
gene involving in flavonoid metabolism or antisense RNA producing genes .

] [4] anis

= Genelic engineers have developed new sirains of plants with stress tolerance 1o
cold Jheat & drought .
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Many economically important crop species like cotion pigeon ped , Cassavd sl

fall uniler this group
the cumbersome regeneration hased

The sirvegies can be pobential aliemntive  for 78 heen uped for transformation

stralegies that are generally followed different explants b
like seeds apical menstem ,fruils efe

: hoot apscal
One of the promising torgets for in plants transformation has been the Shoot apeca

merited .

Advantages of transgenic plants

= 3 rarit
= Transgenic plants are used for the identification and expression of resombin

DA

Tobean plant produce phaseolin & storge prolein

Transgenic plant with pest resistance can be produced

New plants with improved photosynthetic efficiency are produced
Nitrogen fixing ability can be transferred to crop plants
Herbicide tolerant plants can be produced by Iransgencsis

Di iran is

can escape into enviromment , ex. To wild

Wi control
Without proper Lransgens i

relatives , through *gene flow ‘or non —intented targets ex.non-CGiMO cro

fields .
» Mot every plant species has an efficient transformation system. or selection agents
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Aims und stratergies For Developmen! Fransgenic Pl

Itradnetion of Tramsgenic plan |
jpeorporateel by any

gl Eranspaiic plant
rtasce hove atler

Mhe plants in which a functiond fopipn guene Do toch

binbechmsloprcal  methods  that penerally ol presind in plit ""’_L "II_'"
A Number of transgense plants corrying genes for trails of econumic I
boen relogsed for commercial eublivation or wgler fiehd trisls

There are several melbods which are used in gene transfer
1} Eleciroparatisn
2} Partical hombardnent
1) Microinjection
4) Aprobacteriume-medinted pene iransher
formution pmedliod

%) Co-Cultivation (Protoplast (rans
#) Lenl dise transfornantion mactlol
71 Virns maslinted fransfornantion
#) Pollen -mediated tramsforimalion
9} Lipesame medinte iransformaniion

sing repocler gem Later on scvernl gene

rabed fnse many crop plants .
introduced fo inhibit expression of

Initindly some planls were produced by w
for known imils of ccopmmic importance Wen: e

I somse cases antisense RNA pencs have been
exisling genes in o desiable mannor

All these approaches el o th

coinomic impotanes
More than 1000 field 1dal tests with trnsgenic Crop plant have been conducted

some of the commercially grown (mnsgenic crop plants in developed coumrics are Flavr
Savri & Endless summer lomatoes Freedom 1 Squash High — lauric rapeseed {canela ansd

Round up Remly Soyabean cic

¢ development of transpenic  Crop  plants al

In 1994 the European Union approved by the LS Environmental  prolection Agency
making it fhe Country’s first pesticide produsing crop
In 1995 Conola with medified Ol composition (Calgene ) J[calgenc) 1 Coiton

{Monsmbo)

glyphosate resistunl Soybeans (Monsanto) Virus —resistant squash {Asgrow ) o additional
delayed ripening tomatoes (DNAP, Zeneca/ PPeto and Monsanlo ) were approved.

In 000 - Vilamin A -Endched golden ree ,was the first food with increased nuiricent

value ,

Modileation of DNA wusing genelic Enginccring technigues

Adm s to introduce s new teait o the plant

(D Stanaed with ORI Srammer
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The tnsested Soquence is known s the Ifansgone

i i as o make §loas tiefl
The panpese of inserting o combination of genes in p plant s3 A 1o

s productive s possible

g o FEns jronmental
Examples in food crops inclade resistanoe to cortasn pesis . disease

.. £ i
conditions reduction of spoilage. or reastance o chemical treatmei
natrient profile of the crop.

w improvang the

Examples in non food cops include production of phm-rnuumlicnl agents hanfuels and

other indusirially wselul goods as well os for bioremediation.
Desirable genes may provide featurcs such as higher yickl or improved quality pest or
discase resistance or tolernce 1o heat cold and drought
Transgenic fechnology enables plant brecders together in one plant useful genes i
wide range of living sources
Genersic  more wseful and productive crop  varietics copnining new combinations of
genes
Transgenic plant
The plant contpining on inscried forcign DNA s called transgenicplam .
The process of production of a Iramsgenic plant is transgencsis .

The Following are some trnsgenic plants

» Transgenic plants with nif genes
# Tronsgenic tobocco  plants
» Trnsgenic tobean

Transgenic planis are created by applying genic  Engineering techmigues .

o The Desired DNA and plasmids arc treated  with a  restriction  Enzymne,
The cleaved desired DMA and plasmid are mined. DMA  ligose Enzyme is
sdded to this mixture. Mow the desied DNA 5 joined with the plasmid
to produce a recombinant DNA .

# The recombinant DNA s introduced inte the host plant cell. The host <cll
is developed into o plant by tisswe Culture techmique, This plamt i3 called
transgenic plant .

# Plants containing introduced DNA  are known o trmsgenic  plants  or
genctically  Engincered  plants  .they hove sequired o new trait  form  the
intraduced DMA  inherit the trait for many penerahions |

The Following Characters of transgenic plant
a) Herbicide Resistance
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Bl Iweect Resdstamee

oF Virmd Weshoance

A Improved storage profeins

1 Improved oils and fate

N Male sterility

21 Altered Mower colours

W) Enviremmenial stress reslstance

i Enhanced photosymthetic eificiency
iY Noval proteins

Herhicide Hesistant_plants :
" Many transgenic plamts with herhicide resistance have been developed by using
EEBCliC engineening -

= Such transgenic plants tolernte the herbicides and be safe in the field when the
herbicides are applied in the ficld .

EX :» Glyphosste resigtant petunia tobacco lomaboe

: Transgenic planis regenerated form the plant cells are resistant Lo the herbicide
glyphosate by producing plyphosphate tolerant EPSP synthetase
EX:- tomato ,iobacco cobion

Insect Resistant plants

" Many transgenic plants with insect resistance have been developed by adopling
gene tramsfer methods they reduce the use of chemical pestcides in agricultare.

" The bacterium Bacillus thuringiensis produces an endotoxin called Bt <toxin.

. This toxin kills a wide group of insect pests but not harmful to man and domestic
animals

EX:-  Crop Besistant 1o
Tomalo Tobacen hosmworm
Tomato fruiteomm
Tomate pinwarm
Catton Tobaccn budworm
Cotton bollwarm
Pink bolbwarm

Virus Resistant  plants

» Viral infection does not take place in plants |if the plants are already inficed
with ceriain virus,
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bi  Insect Resbitaner

e Wirms Heslvtamee

i lmprwved siovape profeins

e lmproved ofls and Tabs

1 Male serility

gl Abiered flower eolours

h}  Environmental siress resistance

it Enhanced photosynthetic efficiency

Iy Soval prodeins
Herbicide Hesistant_planis
»  Many transpenic plants with herbicide resistance b
EETICHC Cngneening
. Such transgenic plants tolerate the herbicides and be
herbicides are applied in the ficld .

ave been developed by using

qafe in the feld jwhen the

EX :- Glyphosate resistant petunin lobacco tomato

. Transgenic plants repenerated form the plant cells are resistant to the herhicide

plyphosate by producing plyphosphate tolerant EPSP synthetase
EX :- tomato | tobacco callon

Ine i .
. Many fransgenic plants with insect resistance have hm_dmhpﬂd by adopting
gene transfer methods they reduce the use of chemical pesticides in agriculiure. :
. The bacterium Bacillus thuringicnsis produces an endotoxin called Bt —toxin. :
. This toxin kills @ wide group of insect pests but not harmful to man and domestic
animals
EX:- Crop Fcsistant fi
Tomsato Tobaceo hormwarm
Tomato fruitwarm
Tomato pinwarm
Cattan Tobageo hudwomm
Cotten bollworm
Pink bollwom

Virus Resistant plants

. Viral infection does not take place in planis if the plams are already inffcied
with certain viras,
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1y POt enginceTing  pamMs  are imaile #o liave o
Tt

N bovprvieina

" ith inlechon by e reluled

The sviral coal proicin of nucleopemlen interferes W
Vindegs I

ExM WY " o capsil pEolen of
. Tramagenic wl v s developed by introducing penc codling for capa

At masaic virs { TMY)
EX:-  Crop Resistant 1o
Tt Tomato spotied wilt virs{ TSWVY)
PMolatn Ponlo virus X &Y
Transgenic_plants with improved storage proteing

. Nutritional quality of storage pratein can be improved by  penehic Nty
French bean (phasenlus vulparis) containing the storage pratein called phaseolin. o

. C DNA of phaseolin gene was isolated form French bean its gly cosylaton inbe a
phaseolin mutamd French ean .

1] ie ith i 1] ]

. Genetic Engineering is used 1o improve the quality of Oils & fats in P|3_-“f-‘l

. Rapessed is bow in serate level so that it causes cholesterol ammu'|:‘-'llﬂﬂ . T
. The transgenic rapesced is rich in stermles & oleic acids the stability of its oil
during frying is high & there isno problem of cholestrol .

Male sie

o Male sterile plants help the plant breeders for hybridization especially to avoid
ernasculation
. A gene for R Mase of Aspergilles oryzae and & gene for B Mase of Bacllus
amyloliquefaciens arc joined together & put under the control of another specific
promoter of fobaceo called TA2D
. The gene constructed was introduced into callus tissue

Transpemni with_attracti
s Aflempts have been taken to change the flower colours by introducing certain
gene imvolving in flavonoid metnbolism or antisense RNA producing genes .

Stress tolerant plants

o Genetic engineers have developed new strains of plants with stress tolerance 1o
cold heat & drowght .
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Many economically mmportant erop species like coton Fgen it WS

Tall umder this gmvp
fior the cushorsome regeneration  haser|

o g g e S fs have been uscal fi trafwfermiation

strstegies that sre generally followed aifferemt explan
hilke soods apical mesistem fruils el

. he shoed apscal
One of the promising targets for in plants iransfermation has been £

merbed |

i il
* Transgenic plants arc used for the identification and expression of recombinant

A
* Tobean plant produce phaseolin a storage profein
* Transgenic plant with pest resistance can be produced
» Mew plants with improved photosynthetic efficiency arc produced
= Nitrogen fixing ability can be transferred to crop plants
* Herbicide tolerant plands can be produced by transgencsis

sadvani

r Withowt proper mml o ITAMSEEnE can  Cecape into ﬂ'l'l'll'ﬂ'l'l.nmi , BX. To "l'l.1d

selatives , through ‘gene fow ‘or non —intented targets ex.non-GMO crops in the

fields )
= Not every plant species has an cfficient transformation system or gelection agenls
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Aims and stratergies For Development Transgenic i
Inbroduction of Transgenie plant :

The plonts in which o functional foreipn pone has heen mmlwmﬁ! hfl ﬂr:jf
hiotechnological methods that generally not peesent in plant ore a_ullntl 'mﬂsm?"! Pi :
A Number of transgenic plants camrying genes for trails of cconomic importunee AENE ETET
been released for commercial cultivation or under field triaks.

There are several methods which are used in gene transfer

Iy Electroporation

1) Partical bombardnsent

3 Microinjection

4) Agrobacterium-mediated geme transfer

5) Co-Cultivation (Proteplast transformation jmmsict b
) Leaf disc transformation method

71 Virus medisted transformation

#) Pollen -mediated transformation

9) Liposome mediate transformation

Initially somse plants were peodoced by using repocter genc Later on scveral gene
for known trails of economic importance were incorporated into many mrp plants -

In some cases antiscnse RNA genes have been introduced o inhibil expression of
existing genes in & desirable manner )

All these approsches led 1o the development of iransgenic Crop  plants  of
econoamic importance |

More than 1000 field trial tests with tramsgemic Crop plant have been conducied

same of the commercially grown transgenic crop plants in developed countries are Flavr
Save & Endless summer tomatoes Freedom 1 Squash High —lauric rapeseed (canola and
Round up Ready Seyabean cte

In 1994 the European Union approved by the US Environmental protection Agency
making it the Country's first pesticide producing crop

In 1995 Canoln with modified il composition (Calgene ) J(calgene) Bl Cotion
{Monsanto)

glyphosate resistant Soybeans (Monsanto) Virus —resistant squash (Asgrow ) and additional
delayed ripening tomatoes (DNAP, Zeneca/ Peto ,and Monsanto ) were approved.

In 2000 = Vitamin A -Enriched polden rice ,wns the first food with increased mutrient
viilue

Modification of DNA wing genetic Engincering technigues
Aim is te introdace a new trait to the plasi

—
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The inserted Sequence is known as the transgene

The purpose of inserting a combination of gencs in a plant s0 a3 by make i as wseful

and productive as possible

Examples in food crops include resistance fo cerlain pests , diseases 07 Environmental

conditions reduction of spoilage, or resistance 1o chemical  irealmends of itnproving. the
nuirient profile of the crop.

Examples in non food crops include production of Iﬁmculjnul agenls hiofucls and

other industrially useful goods s well us for bioremediation.
Desirable genes may provide features such as higher yield or improved quality ,pest or
disease resistance or folerance 1o heat cold and drowght

Transgenic technology cnables plant breeders together in one plant useful genes form a

wide range of living soarces
Generate  more useful and productive crop varieties containing new eombinations of
mEnes

Transgenic plant

The plant containing an inserted foreign DMA is called transgenicplant .
The process of peoduction of a transgenic planl is iransgenesis .
The Following are some transgenic plants

= Transgenic plants with nif genes
o Transgenic tobacco plants
¢ Transgenic tobean

Transgenic plants are created by applying genic Engineering techniques .

e The Desired DNA and plasmids arc trested with a reatriction  Enzymc.
The cleaved desired DNA and plasmid arc mixed. DNA - ligase Enzyme 1s
added to this mixture. Now the desired DNA is joined with the plasmid
to produce a recombinant DNA.

e The recombinat DMA is iniroduced into the host plant cell, The hoss cell
is developed into a plant by tissue Culture technique. This plant is called
{ransgenic plant

e Plants containing introduced DNA  are known as  fransgenic plants or
penetically Engineered plants they have acquired a new trail form the
introduced DMA inherit the trait for many generations .

The Following Characters of transgenic plant

a) Herbdeide Resistance
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(3 Scanned with OKEN Scanner



) Sanned with OFEM Sramser

1) Overview . 6) Plant
of the Process . Breeding

3) Cloning
bacteria Genes w
||r.1-....lwu ‘”M q _
me 4) Designing ¥=
Genes ,
2) DNA 5) Transformation
Isolation and Tissue Culture

282 2 D % % D AN % A0 0N 0% B 6000006000000 00N0

(3 Scanned with OKEN Scanner



1) Overview

of the Process

3) Cloning

bacteria Genes

[

-

2) DNA
Isolation

R EEE R

g

) Sannedd with ORI M Sramner

, 6) Plant
Breeding

ey

4) Designing %=
Genes

5) Transformation
and Tissue Culture

LI B /I T T T T T A I I T I I O O O T B I T O B |

(3 Scanned with OKEN Scanner



c e e d e e d

2 % e

oy
r

“

s LT CC

WOULUOLOLLULGLB@G GLOLL UL

v

B} Inseel Resistanee

¢} Virus Hesisinnce

d)} Imiproved storage profeins

¢} Imiproved oils and fats

N Male sterility

gl Altered flower colours

h} Environmenisl stress resistance

il Enhanced photosynthetic efficiency

i1 MNowal proteins
Herbicide Resimiant planis Bt
. Many transgenic planis with herbicide cosistance have been developed by using
genclic engineening .
. Such transgenic plants tolerate the herbicid
herbicides are applied in the field .

es and be safe in the fighd ,when the

EX :- Glyphosate resistant petunia jobacco tomalo

i e herbicide
. Transgenic plants regenerated form the plant cells arc resistont 10 € e

glyphosate by producing plyphosphate tolerant EPSP synihetase
EX = ijomate , tobacco jcothon

nsect ik -
. Many tmnsgenic plants with insect resistance have been developed by adopling
gene transfer methods they reduce the use of chemical pesticides in agriculture.
. The bacterium Bacillus thuringiensis produces an endotoxin called Bt —toxin. :
. This toxin kills a wide group of insect pests but not harmful to man and domestic
amrmals
EX:- Crop Resistant 10
Tomato Tobacco homwarmm
Tomato froitworm
Tomate pimwarm
Catton Tobacoo budworm
Cotton bollworm

Pink bollworm
Virus Resistant plants

- Wiral infection does mot take place in plants if the plants are already infTted
with cenaan vinis,
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. By genctic cngincering plamts are made 1o have parts of wiral prodean ¥
Vinis
nuclenpriiein.
; ob il the related
" The viral coat protein or mucleoprotein interferes with infection by
vinuses , :
- capsid profan of

. Transgenic tobaceo i developed by introducing gene coding For
tobhacos mosaic virs (TMY)

EX:- Crop Resistant io
Tomato Tomato spotted wilt virus(TSWV)
Patata Potato vimas X &
Transgenic plants with jmproved storage proteins

. Mutritional quality of storage protein can be improved by E‘:ﬂ“i"f enginesring
French bean (phaseolus vulgaris) containing the starage prolein ““‘“f' phascolin. o %
* C DNA of phascolin gene was isolated form French bean its gly eosyiwicus. Jola:4

phaseslin mutant French bean .

Transgenic plants with improved Oils and fals

. Genetic Engincering is used to improve the quality of Oils & futs in plants
. Rapessed is bow in serate level so that it causes cholesterol pecumulation in man
. The transgenic rapeseed is rich in sterales & oleic acids the siahility of its oil
during frying is high & there is no problem of chelestrol .

e Male sterile plants help the plant breeders for hybridization especially o avoid
ernasculation
. A pene for R Nase of Aspergillus oryzae and a gene for R Nase of Bacillus
amyloliquefaciens are joined together & put under the control of another specific
promoter of tobacco called TA29
. The gene construcied was islroduced into callus tissee

Tr i clive Flowers

* Attempis have been faken to change the flower colours by introdecing certain
gene involving in flavonoid metobolism or antisense RMA producing genes .

Stress tolerant planis

« Genetic engineers have developed new strains of plants with stress tolerance 1o
cold heat & drowoght .
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Many cconomically importnt crop species like cotion pigeon ped » cassaVE ETOT 2

Tisll unaler this group
cumbcrsome regencration  based

The strategies can be potential altemative for the hive been used for transformation

strategics that are generally followed different explonls
like socds apical meristem fraits cie

: shool apical
One of the promising targels for in planis iransformation  has been the ap

merited .
Ay LEANAECH
= Transgenic plants are used for the identification and expression of recomianant
DNA .
To bean plomt produce phaseolin a storage protemn
Transgenic plant with pest resistance can be pro<luced
New plants with improved photosynthetic efficiency are produced
Mitrogen Axing ability can be iransferred 1o mnf-p{.mls_
Herbicide tolerant plonts can be produced by transgeness

Disadvantages of transgenic plants
* Without proper control , transgene can escape inle environment , €4 Tn: wild
relatives |, through “pene flow “or non ~intented targets ex.non-GMO) crops in the

fields .
= Not every plant species has an cfficient transformation system of selection agents

@ & & @

—
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Aims and stratergies For Development Transgenic Plant

Intraduction of Transgenic plant :

The plants in which a functional foreign gen
biotechnological methods that generally not present in pl
A Number of transgenic plants carying genes for trail

¢ has been incorporated by any
ant are called transgenic plant .
§ of economic imporiance have ecither

been released for commercial cultivation or under field trials .

There are several methods which are uwed in genc transfer

1)
2)
3
4)
3
)
]
B}
"

Electroporation

Partical bombardment

Microinjection

Agrobacterium-mediated gene transfer
Co-Cultivation (Protoplast transformation jmethod
Leaf dise transformation method

Virus mediated transformation

Pollen -medizted transformation

Liposome mediate transformation

Initially some plants were produced by using repocter gene Later on several pgene
for known frails of economic iMpomance were incorporated inte many crop plants :
In some cases antisense RNA genes have been introduced to inhibit expression of

existing genes in & desirable manner

All these approaches led to the development of transgenic Crop plants of

scondmic impariance .

Mare than 1000 ficld trial tests with transgenic Crop plant have been conducted

some of the commercially grown transgenic crop plants in developed countries are Flavr
Savri & Endless summer tomatoes Freedom 11 Squash High - lauric rapeseed (canola and
Round up Ready Soyabean elc

In 1994 the European Union approved by the US Environmental protection Agency
muking it the Couniry's first pesticide producing crop

In 1995 Cancla with modified Ol composition (Calgene ) (calgene) Bt Cotton

(Monsario)
glyphosate resistant Soybeans (Monsanto) Virus —resistant squash (Asgrow ) and additicnal
delayed ripening tomatoes (DNAP, Zepecal' Peto .and Monsanto ) were approved.

In 2000 - Yitamin A -Enriched golden rice ,was the first food with increased nutrient
value .

Modification of DNA using penetic Enginecring techniques

Aim is to introduce a mew trait to the plant
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The mseried Sequence 15 Lbwn as ihe Irnmsgene
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Examples i foosd crops mclude resistance f corimn R
iy Py . W
comditions geduction of spoilage, or resislsnge o chemical trentments { s
muriei profile of the onop,
q caitical mpents banfuels ol
Ehi]ul'll]'llIL‘!ﬂ in non food cTops e luide |-||'|lu||||_'[||,l|l ol FIﬂ”ﬂIILL‘UtILIl i

other industrially useful goods ns well as for bioremediation.

Desirable penes may provide features such os higher yicld of improved quality pest or

discase resistance or tolerance o heat cold and  droughl

Transgenie technology  enables plam brecders pegcther in one plant uselul penes form o

wide range of lving sources

Generate  more useful mml productive crop varicties contiining new combinations of

Lenes
Trunsgenic plant
The plant conlnining an inserted foreign DNA is called transgenicplant .

The process of production of a transgenic plant is trnsgencsis .
The Following are some tmnsgenic plants

« Tramspenic plants with nif gencs
o Trnsgenic tobacco plants
# Transgenic  tobean

Transgenic plants are created by applying menic  Enginecring  {echnigues .

e The Desired DNA and plasmids are treated with a restriction  Eneyme
The cleaved desired DNA ond plasmid are mixed. DMA  ligase Engyme 15
added w this mixtere, Now the desired DNA is joined wilth the plasmid

o produsce a recombinant DNA .
¢ The recombinont DNA is introduced into the host plam cell. The host ccll

is developed into a plant by tissue Culture technique, This plant is called

transgenic plant

s Plants contnining introduced DNA  are known as  transgenic  plants  or
genetically Emginccred plants  hey have ocquired 0 new it form  the
infrodluced  DMNA inherit the tmit for many generafions |

The Following Charpclers of transgenic  plansi
a) Herbicide Hesislance

e ——]
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The inseried Sequence is known as the fmnsgene

The purpise aff inserting a combination of genes in o plant 5o as o Ll
and prdhuctive as possihle

Examples in food crops include resistance to certain pests , diseases or Emarofmental
conditions recduction of spoilage, or resistance 1o chemical treatments or improving the
nutrent profile of the crop,

Examples in non food crops include production of pharmaceutical agents bioficls and
other industnially useful poods as well os for hinsemediation

Desiroble penes may provide features such as higher yield or improved quaolity pest or
disease resistance or tolerance to het cold amd drought

Transgenic technology enbles plant breeders together in one plant useful genes form a
wide range of living sources

Generate  more useful and productive crop varicties containing new combinations of
genes

Transgenic plint
The plant conteining an inserted foreign DNA is called transgenicplant .

The process of production of a transgenic plant is transgenesis .
The Following ore seme trunsgenic plants

# Transgenic plants with nif pgenes
& Transgenic tobacco plants
= Transpenic tobean

Transgenie plants are created by applying genic Engincering  techniques .

# The Desired DNA and plasmids are treated with a restriction Enzyme.
The cleaved desired DNA and plosmid are mixed. DNA  liase Enzyme is
pdded 1o thiz mixiure, Mow the desired DNA iz joined with the plosmed
to produce a recombinant DNA

o The recombinant DNA i3 introduced into the host plant cell The host cell
is developed into a plant by ftissue Culture technique. This plamt is called
iransgenic plant .

* Plants containing introduced DMA  are known as  transpenic  plants o
genetically  Engineersd plonts they have acquired a new troit form  the
introduced DNA inherit the trait for many penerations .

The Following Characters of transgenic plant

u)  Herbicide Resistance
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(3 Scanned with OKEN Scanner



._u_

a5y
i i ri

1) Overview
of the Process

._L_

3) Cloning

bacteria

-

<
S

2) DNA
Isolation

Genes m

. e

4) Designing ¥

Genes

L9 2 D %N

[ Sranned with OFEM Sramser

m.... Plant
. Breeding

&S .
—
2

5) Transformation
and Tissue Culture

0 2 0 0 G GO 50000

(3 Scanned with OKEN Scanner



“ e L G G & & & v

R EE R R

I I

PO ULOOoOULUOLYDPLOLCOQ

b) Insect Reslstanoe

¢l Virms Heslsiance

di Tmproved sterage profeins

¢) Tmproved ofls and fois

i Male sterility

gl Alersd flower colours

h) Envirommeninl siress resistanot

i} Enhancesl photosynthetic efficlency

it Moval profeins
Herbicide Resista
L] Many transgenic plants with berbicide
Benelic engineering -
. Such transgenic plants tolerote the
herbicides are applied in the field .

resistance have been developed by using

herbicides and be safe in ihe field ;when the

EX :- Glyphosate resistant petunia tobacce tomato

- Transpenic plants regenerated form the plant cells are resistant o the herhicide

glyphosate by producing glyphosphate tolemnt EFSP synthetase
EX ;- lomabo |, iobacco cotlon

Imsect Resistant planis .
. Many transgenic plants with insect resistance have been developed by adopting

gene transfer methods they reduce the use of chemical pesticides in agriculture.
. The bacterium Bacillus thuringiensis produces an endotoxin called Bt —toxin.
. This toxin kills @ wide group of inscct pests but not harmful to man and domestic
animals
EX:-  Crop Fesistant to
Tomaio Tobacen homwoenm
Tomate fruitworm
Tomate pinwamm
Codton Tobaces budworm
Cotton ballworm
Fink Bollwerm
Virus Resistant plants

" Wiral infection does not fake ploce in plants il the plants are already infieted
with cerain virus,
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. By penetic engineering plants are made to have parts of viral po
Virs
nucleoproigins
; P { slater]
. The viral coat profein or nuclcoprotein interferes with infection by fhe relaler
Viruses .

i i apsi teim of
. Transgenic tohacco is developed by introducing gene coding for capsid prolcin ¢

tehacco masaie virus (TMY)

EX:- Crop Resistant b
Tomato Tomato spotted will virs{TSWV)
Patato Potalo virus X &Y

Transgenic plants with improved storage proteins

. Nutritional quality of slorage profein can be iWh}r gm:nFn engineering
French bean {phascolus vulgaris) containing the storage protein called phascolin.

= © DMA of phaseclin gene was isolated form French bean its gly cosylation nto a
phaszolin muwtant French bean

Tranigen W Is

" Genetic Engincering is wsed to improve the quality of Oils & fats in plants
. Rapessed i low in serste level so that it causes cholesterol accumulation in rmm
® The fransgenic rapeseed is rich in sterates & oleic ncids the stability of its oil

during frying is high & there isno problem of chalestrol .
erile

s Male sierile plants help the plant breeders for hybridization especially to avoid
emasculation

. A gene for R Nase of Aspergillus oryzae and o gene for B MWage of Bacillus
amyloliquefaciens  arc joined together & put under the control of another specific

promeoter of tobacco called TA29
" The gene constructed was introduced into coallus fssue

nic ive Flaw
# Attempts heve been taken 1o change the flower colours by introducing certain
gene invalving in flavonoid metabolism or antisense RNA producing genes .

Sires ramnl

» Genetic engineers have developed new sirains of plants with siress tolerance to
eold  heal & drowght .

————
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Many economically important crop species like cotion pigenn P, casaavil Erounim ol

fall under this group

for the cumberseme regeneration  fased

The i : i ternative
¢ siralegics ean be polentiol ol S Sasiaion

strategies it are generally followed different explanis have been
like seeds apical merisiem fiuils ete

One of the promising targels for in plants transformation has been the shool apics

merited |
Advantages of transgenic plants

* Transgenic plants are used for the identification and ex
DMA

# Tobean plant produce phaseslin o storage prodein
Transgenic plant with pest resistance can be produced

* New plants with improved photosynibetic efficiency are produced

= Nitrogen fixing ability can be transfemed to crop plants

= Herbicide tolerant plants can be produced by transgenesis

Disadvantages of fransgenic plants

» Withow proper control , transgene can escape info environmenl |, CX. To wild
relatives , through “gene flow ‘or non —intented targets ex.non-GMO crops in the
fields

= Not every plant species has an efficient transformation system or selection agents

pression of recombifan
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Aimis and stratergies For Development Transgenic i

latvodaetion of Transgenic plani ;

pene has been incorpidated by amy
plant are called transgenic plant
[ econoimic MMpHRoncE have eithes

The plamts in which n functiona] foreign
biotechmdogical methods thas generally not  present in
A Nunsher of transgenic plants carying genes for trails o
been relessed for commercial cultivation or uisler field trials .

There are several metlods which are used in gene transfer

1}  Electroporation

2} Partical bombardnscnt

3} Microinjection

4) Agrobacterium-mediated gene transfer

5) Co-Cultivatisn {Protoplast teansformation Jmethod
6) Leafl dise transformation method

T} Virus medisted translormation

8) Pollen -medisted transformation

9) Lipesome mediate transformation

Initially some plants were produced by using repocier gene Later on several gene
for known imils of economic importance were incorporated into many crop plants .

In some cases antiscnse RMA genes have been introduced to inhibit expression of
existing penss in a desirsble manner

All these approaches led to the development of transgenic Crop plants of
economic imporianog .

More than 1000 field trial tests with transgenic Crop plant have been condweted

some of the commercially grown transgenic crop plants in developed countries are Flavr
Savri & Endless summier tomatoes Freedom 1T Squash High — lauric rapesesd {canola and

Round wp Ready Soyabean eic

In 1994 the Ewopesn Union approved by the US Environmenial protection Agency
making it Ihe Country’s fisst pesticide producing crop

In 1995 Canola with modified O compostion (Calgene ) (calgene) Bt Cotton
{Miomsanko)

plyphosate resistant Soybeans (Monsanto) Virus —resistant squagh (Asgrow ) and additional
delayed npening tomatoes (DNAP, Zeneca/ Peto and Monsanto ) were approved.

In 2000 = Vitnmin A -Enriched pgolden nee ,was the first food with incressed nwinent
value .

Modification of DNA using genetic Engincering technigues
Aim is to introduce a mew trait to the plant
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The inserted  Sequence is known as the iransgene

The purpose of inserting a combination of genes in a plant 5o as fo make it as uselal

and prsductive as possible

ertain pests , diseascs 0f Environmenzal

Examples in food crops include resisiance b © ; ;
ents of improving the

conditions reduction of spoilage, or resistance to chemical trcatm
nutrient profile of the crop.

Examples in non foed crops include production of ph:@uwmim agents biofuels and
other industrially useful goods as well as for bionemediation.

Desirable genes may provide features such as highes yickl or improved quality .pest or
disease resistance or tolerance fo heat cold and drought

Transgenic technology enables plant breeders together in one plant uscful genes form a
wide range of living sounces

Generale  more useful and productive crop vaneties containing new combinations of
enes

Transgenic plant

The plant containing on inserted foreign DMA is called tramsgenicplant .

The process of production of a transgenic plant is transgenesis .
The Following are some transgenic plants

+ Transgenic plants with nif genes
» Transgenic tobacco plants
o Transgenic tobean

Transgenic plants are created by applying penic  Engincering  techniques .

e The Desied DNA and plasmids are trested with a resiriction  Enzyme.
The cleaved desired DNA and plasmid are mined. DMA  ligase Enzyme is
added to this mixture, Wow the desired DNA s joined with the plasmid
o produce a recombinond DMA .

s The recombinant DMA is introduced into the host plamt cell. The host cell
is developed into a plam by tissue Culture technigue. This plant is called
transgenic plant |

# Panis conlgining introduced DNA are known as  trnsgenic  plants or
genctically Engincered plants they have acquired a pew irait  form the
iroduced  DNA inherit the irait for many  generations .

The Following Chorsciers of transgenic plani
s) Herbicide Resistance
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b} Inscet Resistance

€} Virus Resistance

d) Improved storape proteins

e} lmproved oils and fats

i Male sterility

#]  Altered flower colours

h) Environmental stress resistamee

i) Enhanced photosynihetic elficiency

j) Noval protcins

erbici istami_plant
. Many ftranspenic plams with herbicide resistance have been developed by using
genetic engineering .
*  Such transgenic plants tolerate the herbicides and be safe in the fiekd ,when the
berbicides are applied in the field .

EX :- Glyphosate resistant petunia tobacco fmato

L Transgenic plants regenersted form the plant cells are resistant to the  herbicide
glyphossic by producing glyphosphate teleramt  EPSP synthetase
EX = wmale , tobacco cotton

mseel tani_planis

- Many transgenic plants with insect resistance have been developed by adopting
pene transfer methods they reduce the use of chemical pestcides in agriculare.

" The bacterium Baocillus thuringensis produces an endoloxin called Bt —toxin,

. This toxin kills & wide growp of insect pests bul not hasmful to man and domestic
animals

EX:- Crop Resistant ko
Tomato Tehacce hamwoenm
Tomate Erustworm
Temato pinwarm
Coiton Tobacco budworm
Cottan bollworm
Pink bollwarm
Virus Resistant _plants
.

Wiral infection does not take place in plants if the plants are alresdy inficed
with cemain vins.
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" By gesclic enpineering plants are male 1o have parté of wviral proten cont oF

virus
nucleoprateins., . . |
L The viral coat protein or pucleoprotein interferes with infection by
uim' & -

i i L f
¥ Transgenic tobacco is developed by introducing gene coding for capsil protcin o
tobaceo mossic virus [TV}

the related

EX:-  Crop Hesistant to
Tomato Tomato spotted wilt vinas(TSWV)
Potao Polate wvines X &Y
ants with impr age ims

L Mutritions! quality of sorage protein can be improved by geneliC CIZINEETINE
French bean (phascolus vulgaris) containing the storage protein called phaseolin.

»  CDNAof phaseolin gene was isolated form French bean its gly cosylation into a
phaseclin mutant French besn .

Transgenic pla (yils L%

» Genetic Engineering is used to improve the quality of Oils & fats in plants

. Rapessed is low in serate level so that it couses cholesterel accumulation m man
. The transgenic rapeseed is rich in sterafes & oleic acids the stability of s ol
during fiving is high & there isno problem of cholestrol .

Male sterile plants

# Male sterle planis help the plant breedess for hybridization especially to avoid
emasculation
. A pene for B Mase of Aspergillus orvzae and 8 gene for B Nase of Bacillus
amyloliquefaciens ore joined together & put under the contnd of another specific
promoter of tohacco called TA2Y

. The gene construcied was imtroduced inlo callus lisswe

Transgenic plants with attractiv
¢ Attempts have been taken to champe the flowes colowrs by introducing certain
gene imvolving in flavonoid metobolism or antisense RNA producing genes .

Siress tolerani  plants

* Genetic engineers have developed new stmins of plants with stress tolerance 10
cold heat & drought .

[ Sranned with OFLM Sramser
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Many economically insportant crop species like cotton pigoomn pea . cassiva FIuHiREE
fall unler this group

cumbersome  regneTation lasasd

The strategies can be potential altemative  for  the :
psed for transfomsation

strategies that are generally followed different cxplants have boen
like seeds apical meristem frais eic

One of the promising targets for in plants praefomuation haz  been the st apneal

menited .
Ay lanis

* Transgenic plants are used for the idemtification amd expression of recombinant
DA
= Tobean plam produce phaseolin a storge protein
* Transgenic plant with pest resistance can be prosluced
New plants with improved photosymthetic efficiency are prostuead
Nitrogen fixing ability can be mansferred 1o erop plants
Herbicide tolerant planis can be produced by transgencsis

Disadvanta 5

» Without proper control , tramsgene can escape into envimmment |, o Too wild
relatives , throupgh “gene flow “or mon —imtented largels exnoi-GMO - crops in the
fields i

s Mot every p]l:l.l1|: Epﬂl:i.ﬁ hins an efficient trnsfermation AyElem of selection Apenis
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Introduction of Transgenlbe plant :
The plonts in which o functional foreign gene hns been incorporated by any

biotechnological methods th generally not present in plant are called transgenic plant,
A Number of transgenic plants carying genes for trails of cconomic nMporianse hove cither
been released for commercial cultivation or under ficld trials .

There are several methods which are used n gone transfer

1} Elestroporation

2) Partical bombardment

3) Microinjection

4) Agrobacterium-mediated gene iransfer

5) Co-Cultivation {Protoplast transformation pmethod
&) Leaf dise transformation methed

70 Wirns mediated transformation

) Pollen -mediated transformation

%) Liposome mediate transformation

Initially some planis were produced by using repocter gene Later on several pene
for known trails of economic imporionce Were incorparated into many crop plants .
In some coses anfisense BNA pgenes have been introduced to inhibit expression of

existing genes in & desimble manner
All these approaches led to the development of transpenic Crop plants of

economic impofance .
More than 1000 field trial tests with transgenic Crop plant have been  conducted
some of the commercially grown transgenic crop planis in developed countries ase Flave

Savri & Endless summer tomatocs Freedom 11 Squash High - lauric rapeseed (canola and
Round up Ready Soyabean ele

In 1994 the Eurcpean Union approved by the US Environmental protection  Agency

making it the Country's first pesticide producing crop
In 1995 Cunola with modified Oil composition (Calgene ) J{calgene) Bt Cuolton

{Monsanio)

glyphosate resistant Soybeans (Monsanto) Virus -resistant squash {Asgrow ) and additional
delayed ripening tomatoes (DMAP, Zeneca/ Peto ,and Monsanto ) were approved.

In 2000 - Vitamin A -Enriched golden rice jwas the first food with increased nutrient

value ,

Modification of DMA wsing genetic Enginecring technigues

Aim B 1o Introduce a new trail to the plant

O Stanaed with JFLH Smner
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The inseried Seguence s known ps the ransgenc

The purpose of inserting a combination of gencs in a plant so a3 lo make it a5 uschul

wnd prosluctive as possible

< & & H —_———
Examples in food crops include resistance to certain pests , diseases o .Eﬂl'lnﬂ.lamn';.j_
conditions reduction of spailage, or resisiance 10 chemical ireatments of improving the

natrient profile of the crop .

Examples in non food crops include production of pharmaceutical agents blofucts and

other industrially wseful poods as well as for hioremediation,

Diesirable penes may provide features such as higher yigld or improved guality pest or
disease resistance or tolerance to heat cold and drought

Transgenic technology enables plant breeders together in onc plant useful genes form a
wide range of living sources

Genperate  more useful amd productive crop vartelies  containing ACW combinations of
Eenes

Transgenic plant
The plant containing an inserted foreign DMA is called transgenicplant .
The process of production of a iransgenic plant is Sranspenesis .

The Following are some transgenic planis

# Transgenic plants with nif genes
* Transpenic tobacce plants
# Tromspemic  fobean

Transgenic plants are created by applying genic Engineering techniques .

# The Desired DNA and plasmids are treated with o restriction Enzyme.
The cleaved desird DMA and plasmid are mixed. DMNA  ligase Enzyme is
added to this mixtare. Mow the desired DNA i3 joined with the plasmid
to produce a recombinant DNA .

# The recombinant DMA is iniroduced into the host plant cell. The host cell
is developed imte a plant by tissue Culture technigue. Thiz plant is colled
transgenic plant |

o Plants containing introduced DNA  are known as  transgenic plants  of
genetically  Engineered plants  dhey have scquired 3 new trait form the
introduced DNA inherit the trait for many penerations .

The Following Characters of transgenic plant

a) Herbicide Resistance

) Saaned with OFLM Sramser
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B Insest Hesliianee

b Virae Hesbadance

il Improved storage profeing

b lmproved oils and fats

M Male sterility

g} Abered Nower colours

hi Envirenmental sireis resistanes

it Enhanced photosynthetic efficlency

i1 Moval proteins
Herbicide Hesistant_plants
& Many trasgenic  plant
genelic engineering .
. Such transgenic plants tolerate the herbic
herbicides are applied in the field .

+ with herbicide resistance have been developed by using

des and be safe in the field ,when the

EX :- Glyphosate resistanl pelunin Johacce lomald

b Transgenic  plants regenerated form the plant cells are resistant 10 the herbicide

glyphosate by producing glyphosphate tolerant EPSP synthelase
EX :- tamato | lobscco Joobon

Insect  Res unks

. Many transgenic plants with insect resistance have b:m.ﬂml?ptﬂ by adopting
gene transfer methods they reduce the use of chemical pesticides in agriculture. .

. The bacterium Bacillus thuringicnsis produces an endotoxin called Bt —toxin.

. This foxin kills @ wide group of insect pests but not harmful fo man and domestic

animals
EX:- Crop Resistanl to
Tomabo Tehacss homworm

Tomate frutworm

Tomate pinwonm

Cotlon Tobaceo budworm
Cotton bollworm
Fink bollwom
s

" ¥iral infection does not take place in plants if the planis are already inffcted
with ceriain virs,

) Smnmed with DHEM Sramner
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k My penclic onginecting plants are made o have paris @

R LTRY

Haclooprotenns jon by the related

protei interferes with infect

. The wviral ceat protein or mucleo

SHI . d proten of
s

w Transgenic tobacco is developed by introducing  gene coding for cIp i

tohacen mosaie vinas (TMV)

EX:-  Crop Resistant o
Tomato Tomato spotted wilt virus(TSWV)
Potato Potatn virus X& Y
i § amis W ved_sio

protein  can be improved by g«:ﬂmc enpincering
torage protein called phaseolin.
form French bean its gly cosylation into a

. Wutritional quality of storage
French bean (phoseolus vulgaris) containing the s
. C DNA of phaseolin gene was isolated
phasealin mutant French bean .

Transgenic plants with improved Oils gnd fats

. Genetic Engineering is used to improve the qu
. Raopessed is low in serate fevel so that it causes
. Theum;micrapﬁ::disriuhiuumﬁ&nlﬂc
during frying is high & there isno problem of cholesinnl

Malbe sterile plants
s Male sterile plants help the plant breeders for hybridization especially to avoid
emasculation
. A gene for R MNase of Aspergillus oryzac and a gene for R Mase of Bacillus
amyloliguefaciens are joined together & put under the control of another specific
promoter of tobaceo called TAZS
. The gene constrected was introduced into callus lissue

Transgenic plants with attractive Flowers
s Atlempis hove been taken to change the flower colours by introducing certain

gene involving in flavonoid metabolism or antisense RNA producing genes .

Siress tolerant plants

» Genelic engineers have developed new strains of plants with stress tolerance to
cold Jheat & drought .

ality of Oils & fats in planis
cholesterel accumulation in man
acids the stability of its oil

O Scanaed with JFLM Saner
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May cconraicath Wnportanl crop Specics Wik civltoty priienin poa G
all winder this group

1he cupivhersiims fepencrali Wased
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strategies thal are generally followed different explants hv
like sowls apical merisiem fruits elc

. bt al
One of the promising targets for in planis jransformation  has heen the & apica

merited |

Advantages of transgenic plants

* Transgenic plants are wed for the identification and ex
DA

* Tobean plant produce phascolin a storage protein

» Transpenic plami with pest resistance can be produced

» New plants with improved photosynthetic efficiency are produced

» Mitrogen fixing ability can be transferred to crop plants

* Herbicide tolerant plants can be produced by transgenesis

mnn af recombinant

sady [ transgenic

= Withou! proper control , tronsgene can escape Enlo environment , ex. To wild
relatives | through “gene flow ‘or non —intentad argets e non-GMO crops in the
fields .

» Mot every plant specics has an efficient transformation syslem or selection agents

[ Sramned with OFEM Sramser
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Alms and stratergies For Development Transgenic Plant

Introdwetion of Tronsgenbe plant :

3 incorporated b
The plants in which a functicnal Ewngn_!'ﬁﬂ‘r' = bm:];d trun::".ﬂrlil; :bl.:-unljl
biotechnological methods that generully not peesent in plant are & ik it
A Number of iransgenic plants carrying gencs for trails of annmm cal
been relegsed for commercial cultivation or under field trials .

There are several methods which are used in gene transfer

1y Elegtraporation

2 Partical bombardment

3) Micrainjection

4) Agrobacterium-mediated gene transfer

) Co-Cultivation (Protoplast transformation Jmethod
&) Leaf dise transformation method

T} Virus mediated transformation

#) Follen -mediated transformation

9) Liposome medinte transformation

Initially some plants were produced by using repocter gene Later on severnl gene
for known trails of economic imporiance were incorporated inlo many crop plants. .

In some cases antisense RNA genes have been introduced to inhibil expression of
existing genes in & desirble manner

All these approaches led o the development of transgenic Crop plants of
CCOMOmIc imposiance .

More than 1000 field iral lests with transgenic Crop plant have been conducted
some of the commercially grown transgenic crop plants in developed countries are Flavr
Savri & Endless summer fomatoes Freedom I Squash High — lauric ropeseed (canela and
Round up Ready Soysbean etc

In 1994 the European Union approved by the US Enwvironmental profection Apency
making it the Country’s first pesticide producing crop

Im 1995 Canolsa with modified Ol compositon [(Calgene ) (calgene) Bt Colton
{Monsanto)

glyphosate resistant Soybeans (Monsanto) Virus —resistant squash (Asgrow ) and additional
delayed ripening tomatoes (DNAP, Zeneca/ Peto .and Monsanto ) were approved.,

In 2000 - Vitamin A -Enriched golden rice ,was the first food with increased mutrient
value .

Modification of DNA wsing penetic Engineering techniques
Adm i to imtroduce o new trait to the plant

[ Sanned with DOFLM Sramner
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The inserted Sejuence ix known ps the ranEgene

The purpose of inserting 0 combination of genes in a plant so st make it & ueclul
il prodactive os possible

.I'::\.II.I.'II]!I]Q'H i I'“|.1|j CrupE mclude resistance 1o crriiin pﬂ.&l!,l.liﬁﬁl!ﬁ St I.'-.I'Il'l"lrlll.'lll'll.'lllal
il . ke ol spollagn, or realsmanee. #0 clemicnl lrentments of  EMproving the
nutrient profile of the crop .

Examples in non food crops include production of pharmaceutical agents binfuels and
other industrinlly usefiul goods as well as for bioremediation.

Desirable penes may provide festurcs such os higher yickd or improved quality .pest or
disease resistance o tolerance to heat ,cold and drought

Transgenic technology enables plant breeders together in one plant useful genes form a
wide range of living sources

Generste more useful and productive crop varieties containing new combinations of
Brrics

Transgenic plant
The plant eontaining an inserted foreign DMA s called iransgenicplant .
The process of production of a transpenic plant i bransgenesis .

The Following are some franspenic planis

« Transgenic plants with nif genes
» Transgenic tobacod  plants
& Transgenic  fobean

Transgenic plants are created by applying genic  Engincering  fechnigques |

# The Desired DNA and plasmads are treated with o restiction Enzyme
The cleaved desieed DMA and plasmid ore mixed DMNA  ligase Enzyme is
added to this mixture. Now the desired DNA is joined with the plasmid
to produce n recombinant DNA

* The recombinant DNA is introduced into the host plant cell. The host cell
15 developed into o plant by tisswe Culture technigue, This plant is called
transgenic plant .

# Plants comtamning  infroduced DNA  mre  known  as transpenic  plamls  or
genetically Engineered plants .they have scquired a new ftrait form the
introduced DNA inherit the trait for many generations .

The Following Characters of transgenic plant
u) Herbicide Resistance

[ Saaaed with DOFLM Sranmer
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b} Inseet Resistance

) Virns Hesistance

) Improved storage profeins

e} lmproved oils and fols

i Male sterilicy

gl Albered Mower coloars

b} Environmentsl stress resisiance

it Enhanced photosynthetic efficiency

§1 Moval proteins
Herbicide Resistant plants
. Many transgenic plants with herbicide resistan
geietic enginesring .
. Such transgenic plants folerate the herbicides
herbicides are applied in the field .

ce hove been devcloped by using

and be safe in the ficld ,when the

EX :- Glyphosate resistant petunia tobacco tomato

. Transgenic plants regencrated form the plant cells are resistant 1o the herbicide
glyphosate by producing glyphosphate tolerant EFSP syniheiase
EX :- tomato , tobacco ,cotton

Insect Resistant plants .
. Many fransgenic plants with insect resistance have been developed by adophing

pene transfer methods they reduce the use of chemical pesticides in agriculiure.
. The bacterium Bacillus thuringiensis produces an endotoxin called Be —toxin.
. This toxin kills a wide group of insect pests but not harmful to man and demestic
animals
EX:=  Crop Besistant o
Tomato Tobaceo homworm

Tomato fruitwonm

Tomoto pirmworm

Cotton Tohaceo budworm
Cotton bollwonm
Pink bollworm
Virus Resistant plants

. Viral infection does not take ploce in plants if the plants are already  inffeted
with certain vins

[ Sranned with OFLM Srammer
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: o by thie relsted
™ Thie viral esal protcin of III.H'IV."IJI-"“'IL"“ inl-.'rfl.'r'-"i with plcenim By
ViTims ; g ol
’ " apvaad prolein
* Transgenic tobsceo s devebopad by prslucing  gend coiding for <]
fobacoe mossic virs (THVY)
EX::  Crop Resastnl 1o
Tomats Tomate spodted wilt vinus(TSWV)
Falao Podute vims X &Y
ransgenic plants with ed sl ei

con be improved by ;|,L‘l1cln: engineering
dein called phaseolin
ch bean its gly eosylation into a

. Nutritional quality of storage protein
French bean (phaseolus vulgaris) contadming the storage pH
. © DNA of phoscolin gene was isolated form Fren
phaseolin mufaml French bean .

ils [F

* Genetic Engincering is used o improve the quality of Dils & fots in H@tsl

. Rapessed is bow in serate Jevel so that il couses cholestern] um:mm.ql.almu .m. nl-ill:l.
. The transgenic rapesced is rich in sterates & oleic acids the stbility of its oil
during frying is high & there isno problem of cholestrol .

Mlale sterile plants
s Mule sterile plants help the plant breeders for hybridization especially to aveid
emasculalion .
. A gene for R Mase of Aspergillus oryzac and a gene for R MNase of Bacillus
amyloliguefaciens are joined together & put under the conmol  of another  specific
promoter of tohoceo called TAZY
" The gene constructed was introduced into callus tissue

e plan ive Flowers
s Attempls have been faken to change the flower eolowrs by introducing cemtain

gene involving in flovonoid metabolism or antisense RNA producing genes
Stress folgrant _plants

* Genetic engineers have developed new strains of plants with stress wlerance o
cold et & drougli .

—al
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Belamy cenmomically importam crop specics like colion prEeHE pe
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‘ Hes © lernative  for
The strategics can he  potential 0 e o U8

strategies that are generally followed different exp

like .secds npical merstem ,fraits cic he shoat apical
: ihe (RN

One of the promising targels for In plants trunsformation  hos been

meriled |

Vil sreni 5 .
pression of recombinant

* Transgenic plamis ore used for the identification and €x
DNA -

= Tobean plant produce phaseolin a storage protein

* Transgenic plani with pest resistance can bz pTMu:ﬂd 2

» Mew plants with improved photosynthetic efficiency are prod

»  Mitrogen fixing ability can be transferred 1o erop plﬂﬂl:'s.

= Herbicide tolerant plants can be produced by transgenesis

Dhigacvant i mils
intg environmen? , €X. To wild

= Without proper condrol , lransgene can escape nor-GMO crops in the

relatives , through 'gene flow “or non —imtenfed  targets (Sx.
fields

i ; %
s Nol every plant species hns an cfficient transformation system or selection agen
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Abms and stratergies For Development Transgenie Plant

lutraductlon of Tramsgenic punt

The plants in which a fusctioanl foreign gene has beon "”‘“'H'""m_} by ey
bitechnological metlods that generlly not present in plant are called ransgeiic prand.
A Number of transgenic plants camrying genes Toe lrails of conomic imporiance have cither
bevn released for commercial cullivation er uneer feld trials .

There are several methods which are used in pene (ransfer

I} Eleciroparation

2} Partical bombardmeni

A} Micrainjeciion

4) Agrobacteriun-medisied pene iransfor

5) Co-Cultivation (Protoeplast transformation jmethod
f) Leaf dise transformation nectlsd

71 Virms mediated transformation

H) Pollen -micdinted transformation

9y Liposome medisie trunsforniaiion

Initinlly some planis were produced by using repocter gene Laler on several pene
for known trails of cconomic importance were incorporabed Mo many erop plasts

In some cases antisense RNA genes have beon introluced 1o inhibit expression of
existing genes in a desirshble  monner

All these approaches led to the development of tramsgenic Crop plants of
coonaomic imporlance |

More than 1000 feld irial tests with trunsgenic Crop plonl have  been conductel

some of the commercially prown transgenic crop plants in developed countrics are Flave
Sovri & Endless summer lomaioes Freedom 10 Squash High - lauric rapesesd {conola and
Round up Rendy Soyobean elc

# In 1994 the European Union approved by the US Environmenial protection Apency
making it the Country's first pesticide producing crop

% I 1995 Canola wilh modificd Oil composition (Calgene ) (calgenc) Bt Coflon
(Monsanio)
glyphosale resislant Sovbeans (Monsanto) Vines -resistanl squash (Asgrow ) ond mbdaenal
delayed ripening, tomaloes (DNAP, Zenecn’ Feto and Monsanto ) wese approved.

% In 2000 - Vitemin A -Enriched polden rice wos the firsd food with increased wutrient
wvalue .

Modification of DNA wsing penctic Engineering techniques

Alm is 1o imtroduce a new trait to the plant

|
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The ssertend Sequence 18 known as the fransgene
E sl
i 5 ip make il 33 A
The puipose of mseriing a comhinaiion of gemed ina plant s0 a

amdd productive as pessible
discazes 0T Environmental

y ; i - et I,
Fxamples in fsod crops inclmle resistance 1 cerliin pes - lmwproving the

oS o
corditbens  redction of spoilage, oo resistance I chemical treatm

mutnment profile of the aop .
fical agents biofucls and

Fxamples in non fosl crops include pmlm.-:i.nn of |_1hflrmul-'ﬂl
other industrially useful goods as well as for higremeliation.
Diesirable genes may provide features such as higher yield or improved quality .pest or

discase resistance or lolerance to heal cold and drought

. form a
Transgenic technology enables plant breeders together in one  plant useful genes form

wide range of living sources

Generate more wseful and productive crop variclics containing new  combinations of

genes

Transgenic plant
The plant containing an inserted foreign DNA is called transgenicplant .

The process of production of a transgenic plant is transgenesis .
The Following are some tramspenic plants

o Transgemic plants with nif penes
¢ Transgenic fobacco plants

# Transgenic iobean
Transgenic plants are created by applying genic  Enginecring  techniques .

s The Desired DNA and plasmids are treated with a restriction Enzyme.
The clesved desired DNA and plasmid are mixed. DMA  lignse Enzyme s
added to this mixiure. Now the desired DNA is joined with the plasmid
to produce a recombinant DNA .

s The recombinant DNA is introduced into the host plamt cell. The host cell
is developed imte a plani by tisswe Culture technique. This plant is called
transgenic plant .

# Plonts containing  introdwced DMA  are known 03 ironsgenic  plants  or
genetically Engincered plants .they hove acquired a new troit form  the
infroduced DMA inherit the trait for many generalions

The Following Characters of transgenic plant
a) Herbicide Resistance
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1) Overview
of the Process

3) Cloning

n
bacteria Genes w
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»

2) DNA
Isolation
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4 6) Plant
. Breeding

4) Designing ¥=
Genes

5) Transformation
and Tissue Culture

- nAAAARRNDNNRGGG00 0000

(3 Scanned with OKEN Scanner



L T T TN SR TR AR AT IR TE T O T T I I R SR

Bh Imseet Hesistance
£ YVirus Hesistance
i) lmproved storage proteins
¢} Improved oils amd fuls
N Male sterility
g} Altered flawer colours
b Environmenial stress resisiance
i} Enhanced photosynthetic elficiency
i Noval proteins
Herbigide Resistant plants
. Many transgenic plams with
genctic engineering .
* Such transgenic plants tolerate the
herbicides are applied in the ficld .

EX :- Glyphosate resistant petunia tohacco tomate

i herhicide
. Transgenic plants regenerated form the plant cells are resistant  fo the i

glyphosate by producing glyphosphate tolerant EPSP synihetase
EX :- lomaip , Wobacco colion

herhicide fesisianes hawe becn developed by using

herbicides and be sofe in the ficld swhen the

In i anis )
- Many transgenic plants with insect resistance have bi:El'l.dﬂ"El.ﬂFlﬁl by odopling
gene transfer methods they reduce the use of chemicnl pesticides in agriculture. 1
. The bacterium Bacillus thuringiensis produces an endoloxin called Bt =toxin.

* This toxin kills a wide group of insect pests but not harmfil to man and domestic

animals
EX:- Crop Resistant 1o
Tomato Tobaceo homworm
Tomato Fruitwornm
Tomate pinworm
Cotton Tobaceo budworm
Cotton ballwosm
Pink bollworm
¥ sislani anis

. Viral infection does not take place in plants if the plonts are already intfcted
with certain virus,

':l' Smasd with DRI H Faaser
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Cell and Tissue
Culture

DNA Extraction
and |Isolaticn

Cloning and
Designing Genes
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{ viral protein coat f

4 4 0
’ By penetic cngineenng  plants are made tn have part

Wit

|'||J|,-|f\|"|q“‘1|_'1l'l'l- r Ehi h'l.' “"_- ﬂ;l_\lg‘uf
. . " L' " i
it The wviral goai protein o mucleoprsicin interferes with inle
YVifuscs ;
: = Wi of
y : s for capsid p
" Iransgenic tobacco 18 developed by intredlucimg gend el ang

fobacooe mosaic virs (TMY)

EX:-  Crop Resistant 1o
Tomato Tomato spotted wilt virus(TSWV)
Potate Poisio virus X &Y
spenie plants with improved i

improved by genetic  ENginecring
rotein called phaseolin.
its gly eosylation into a

¥ Nutritional quality of storage protein can be
French bean (phaseolus vulgaris) containing the storage p
» € DNA of phascolin gene was isolated form French bean
phascolin mutant French bean .

Tram with i ¥ ' 15

quality of Qils & fats in plants
holesterol accumulation in man
ty of its oil

* Genetic Engincering is used lo improve the
* Ropessed is low in serale lewel so that it causes © i
. The transgenic rapeseed is rich in sterates & oleic acids the stabili
during frying is high & these is no problem of cholestrol .

Male_sterile_plants
« Male sterile plants help the plant breeders for hybridization especially to avoid

emasculation 5
- A pene for B Nase of Aspergillus  oryzae and a gene for R Nose of Bacillus
amyloliquefaciens are joined together & put under the control of another specific

promoter of tobacco called TAIY
. The pene constructed was infroduced inio callus tssuc

Transgenic plants with atiractive Flowers
o Aftempts have been taken to change the flower colowrs by introducing cerlain

gene involving in flavonoid metabolism or antisense RNA producing genes .
Sires ni_pla

s Cenelic cnpincers have developed new strains of plants with stress tolerance to
cold heat & drought .
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. —— grendaut et
Mlamy coommmically impostant crop species ke codiom pigeon pet, &

Fall under thas group

regeneralion hased

the cumyhcrsome
for tronaformation

The slrategics con be  podential aliemative  for . d
. o av SEIE HSE

srstegies that are generally followed aifferent explants have be

hke sewds apeal menstens Fruits ete

; . shoot apieal
One of the promising targets for in plants transfommation has heen the shoot ap

micrted .

Advantages of transpenic planis

*  Transpenic plants ore used for the i
DNA

= Tobean plant produce phascolin a storage protein

= Transgenic plant with pest resistance can be producerd

= New plants with improved photosynthetic cfficiency are produced

* Nitrogen fixing shility can be transfemed 1o crop plnnu.

»  Herbicide tolerant plants ean be produced by fransgomests

dentification and expression of pecombinant

Disadyvant I Lt
cex. To wild

= Without proper comirol , transgene can escape o environment i

relatives , through “gene flow ‘or non —intented targets ex.non-GMO  crops in

fields |
= Mot every plant species has an efficient transformation sysiem of selection agents
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§ngle copy in the intial preparation in matter of few
5. | PCR process has been completely attomated
9t thermal cyclers are available in market. The
Bd out in invitro technique. It utilizes a DNA
Mammg the desired segment lo be
‘nucleotide primers., specifici.e
ntary to the 3'borders. Triphosphates viz. TTP.
D JGTP & heat stabled DNA polymerase. Ex:
M bacterium thermos acquaticus),
wrococcus Furioses) & Vent( from
us litoralis) polymerases. Pfu &Vent
e are more efficient than Tag polymerase.

free amplification technique for synthesizing
tical copies of any DNA of interest. The
d DNA of interest is denatured to separate
al strands. Each strandis allowed to
ith a primer (renaturation). The primer

plex is used for DNA synthesis (DNA
). Denaturation, renaturation & synthesis are
ain & again to generate multiple forms of

i

OF PCH. PCR is laboratory technique for
lucing (amplifying) millions to billions of

ecific segment of DNA.

IS OF PCR.

late: DNA template is DNA target sequence.

ale is DNA molecule that contains DNA region
fled. segment we are concerned which is

— f——
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:' NA Polymerase, DNA polymerase sequentially adds
cleotides complimentary fo templale strand at 3" -OH
J ind primers & synthesizes new strands of DNA
plementary to target sequence. The most commonly
id DNA polymerase is Tag DNA polymerase (from
mus aquaticus, a therophillic bacterium) because of
temperature stability. Pfu DNA polymerase (from
o s furiosus) also used widely because of higher

gonucleotide primer: Oligonucleotide made up of Z -
yribonucleotides are molecules usedin polymerase ,

nreaction. These are referredto asprimers & are
dto massively amplify a small amount of DNA. The
n binds to specific DNA sequence & DNA

'ym erase is used to extend the oligonucleotide &
jlicate the complementary strand.

| i bonucleotide triphosphate. dNTP stands for

oxyribonucleotide triphosphate emp loyed in PCR to
pand the growing DNA strand. dATP, d TTP, dGTP, dTTP
e four common dNTP's used in PCR. dNTP are used in
e chain termination method to stop expansion of DNA

hesis. The ingredients of PCR, RT-PCR, DNA

"
[ |

(S
Cr
F
[*

'- rencing that helps to grow the DNA or DNA
mplification. |
? ffe em. PCRis carried outin a buffer that |
yrovides a suitable ~hemical environment for activity of
INA polymerase. PCR buffer consist 3ingredients

A
7/
o

namely; a)tris hcl: which control the ph

r
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b)kel : which help the primer in attachment on DNA single

Strand in annealing step. ¢c) Gelatin:
work on DNA stability.

TYPES OF PCR

 DReal time PCR 4) Multiplex PCR 2)

~ Quantitative PCR 5) Nested PCR J) Single
t!ﬂPCR 8) Fastcycling PCR

;,: ';_{ ~ 1) REAL TIME PCR STEPS
~ Atthe start of PCR, the DNA from which segment is to be

| - amplified on excess of two primer molecules, four

mwﬂudeoﬂde triphosphate & DNA polymerase are
._:?- xec tagether in reaction mixture. The following

erations are perforated sequentially....

p I:Denaturation. The desired DNA is heated to high
sture at 94°c in 0.5-2minutes, which assures
sfranded DNA. It results in the separation of the
myrds of DNA. each of which would function as a
te for synthesis of new molecule of DNA, this is

i
l'-']'

J =

e ey
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called denaturation. _
Template DNA

Hydrogen
bonds

js now cooled to
t54°c-60°c,at Zminutes that permits

r to complementary sequences n
located at 3'-ends of two
¢ This step Is called annealing.

ture depends on length &GC

Step 2:Annealing. The mixture
temperature abou
annealing of prime
DNA. These sequences are
strands of desired segmen

The annealing tempera
content of primer being used
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Step 3: Elongation [ Extenstion: The temperature is now
so adjusted at 72°c that DNA polymerase synthesizes the
complementary strands by utilizing 3-OH of primers.

This reaction is same as occurs in vivo during replication
of leading strand a DNA duplex. The primers are extended
towards each other so that DNA segment lying between
two primers is copied. This is ensured by employing
primers complementary to 3'ends of segment to be

amplified

In case Taq polymerase the optimum temperature for
synthesis between 70°c-75°c the temperature of reaction
mixture is adjusted to temperature.

This situation has following additional advantages
between 70°c-75°c base pairing between about 20bases

e e ——
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. . The total number of strands bein
twice thejr original number 1

5;92 6.Synthesis of new strands takes place which
ublets number of copies of desired DNA segment
presentatend of step 3 this completes second cycle.

Yhfls aleach cycle, both new & old strands anneal to
Primers & each cycle number of copies of desired
S€gment becomes twice number present at end of
Previous cycle. Thus at end of n cycles, 2n copies of
S€gment are expected. The real values are guite close to
but lower than this expectation. The cycle may be

repeated up to éotimes, but usually 20-40 cycles are
adequate.

Nucleotide :
.
_— | RADR
* f

SRS -
% 5 Denaturation Annealing Extension

e ———— - s
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s & DNA is much more specific than at 37°c,
N!mperature for E-coli DNA polymerase. This
s chances of annealing of primers to imperfectly
mvences & there by amplmcarmn of unwanted
.mecif:m v of annealing is further in creased by
appmprfa te conditions like fonic strength
erlength. The completion of step 3 completes

i wlification each cycle may take few minutes.

Extension

s T al :

Taq polymerase

being made

‘ he ﬂext cycle of amplification is initiated by
f/ﬂﬂ which separates newly synthesized DNA

ﬂ'am old DNA strands
ik _ .' ‘ré
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'Searcher has to only specify number & duration of ‘
eselc. After placing complete reaction mixture for
bation & machine performs the entire operation

S *i «ﬂ'&)‘ PCR cycles amplified DNA segment is

e

by
oy

o gel electrophoresis & can pe used for desired
A,

P .|

is highly versatile technique it has been modified in |
of way to suit specific situation & apprecia tions.

REREE 2

D0 3 ntvariations of PCR as follows. -

Rk oo

-_ ?,; be used to amplify sequence flanking

%,, 'on either side) a DNA segment border

guences of which known as inverse PCR.

°R can be used to amplify RNA sequences into

4 duplexes.

nother variation, the recognition sites for given
jction endonuclease are added to 5'ends of two

mers used in PCR for amplification of desired

3 segment.

1B : -an be used to generate single stranded copies
L 4 segment which can be directly used for DNA

R ncing (asymmetric PCR). |

can be used to introduce desired mutations at |

ffied sites in gene (site-directed mutagenesis).

-
iy
"

R
ey,

(3 scanned with OKEN Scanner



e —)

P —_je=—o

c::'.———

\#-I"“ﬁ

#/"::_::ﬂ

b im— or i‘:;-——-_:

e ———

o Y —

CoNEET) N, —

=/H:“. =:' P —

\m/':'_::

Cyele i —
Ind

N e esem—

\ﬂ———-:ﬂ:_::l

D Ny ——

[ECﬂ vely amplify desired cONA
; ;» ’fs ong mixture of DNA as (RT-PCR).

sed to determine sex of embryos.
ca!fm of individual sperms used to
requency of recombination between
iws

sected segments of chromosomes of
. 1 an be used for PCR amplification of DNA
*‘ f snic organism. Amplification will occur
0t gnsgene present in organism, amplified
cted as band on electrophoresis gel
' e en used to study DNA polymorphism in
g known sequence as primers. Synthetic
05 "*ﬂf any sequence can be used random
amplify polymorphic DNA's having

TS
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‘cells or garneies. vucrr waee o

Mu
. NA enzyma[agy lead to the ability to ”|

_:ency Virus.

5/C S se fence with its exquisite sensitivity & high

: *“’Zf 'R has been used for wartime human
ﬁ validated in crime labs for mixed

sic casework.

@t agy has also found applications in |

; g.;; & parasitology, by enabling early

al }j;; /] afmicraargamsms thus aiding efficient

freatment offungal & parasitic infections.
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C Immad for duplicating
y vital in clinical
ll amounts of DNA for STD

M genetic predisp 0sing
ajden. It is veryhe!pfui way

' -----

Hafn diseases. It IS Very
¢ ane ﬁ s the DNA & is also very
tonlyt. esfewhaurs The PCR

1',' '.

/ ved in law enforcement,

'1' TT b

o oc/ 5 & vegetable h ybrids,

ymore areas.
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/m cf ain reaction technique
, mely powerful. It
0 ;im I/ coptes of desired
| *?(""-s- rs The PCR process

f m bacterium
;?i{lf O accus Furioses) &

ficient than Taq polymerase.

atior hnique for synthesizing
S0 *DNA of interest. The

) or " st (s denatured to separate
s m s__trand (s allowed to
.j'fation). The primer
synthesis (DNA

ratle .5-r¢naturation & synthesis are
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again to generate multiple forms of
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CR s la .w ory technique for

m ns to billions of
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%‘_,ﬁ' NA target sequence.
'DNA mc ﬁjﬁ i f_‘ % fm tains DNA region
nent we are concerned which is target

_..I.‘." I‘.__

L]

-

Mﬁ G se sequentially adds
w‘*s 'i:lte strand at 3' -OH
y 7es Ne v strands of DNA
rget sequi g—fj%‘i The most commonly
aqg DNA polymerase (from
““ ium) because of
hility. Pfu DNA polymerase (from
SO USe 4; because of higher

I| v |
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-
e

Oligonucleotide made up of 2"-

re mot used in polymerase
to as primers & are
small amount of DNA. The
A sequence & DNA
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(s used to extend the oligonucleotide &,
icate :,}:the complementary strand.

. ] Jil '-‘.. ‘

0 20tide triphosphate: dNTP stands for
e ucleotide triphosphate employed in PCR to
e growing DNA strand. dA TP, dTTP, dGTP,
common dNTP's used in PCR. dNTP are |
he chain termination method to stop expansion

| synthesis. The ingredients of PCR, RT-PCR, DNA

ng that helps to grow the DNA or DNA

€m. PCR is carried out in a buffer that

S C -:'_'L_ itable chemical environment for activity of
_“rase. PCR buffer consist 3 tngredients

hcl: which control the ph.

| the primer in attachment on DNA single
Innealing step. C)
vork on DNA stability.

PCR 4) Multiplex PCR |
ti PCR 5) Nested PCR |
R 6) Fast cycling PCR |

IME PCR STEPS
CR, the DNA from which segment is to be
cess of two primer molecules, four
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ch other so that DNA segment lying betyye

P “ : g | i " e

& copied. This is ensured by employing y
e 'entary to 3'ends of segment to pe

iy
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V7 nerase the optimum temperature for
70%-75% the temperature of reaction
ted to temperature.

' h __ggf_ollowfng additional advantages

base pairing between about 20bases
o ts much more specific than at 37°%

_ ;;gture for E-coli DNA polymerase. This
N :-;:i; of annealing of primers to imperfectly
2nces & there by amplification of unwanted
cificity of annealing is further increased by
riate conditions like ionic strength primer
oletion of step 3 completes 1% cycle of
ach cycle may take few minutes
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Taq polymerase

being made

bf amplification (s inttiated by |
] separates newly synthesized DNA |
)ld DNA strands

I
L
-2
e = ! :

nea primers to base pair with both
f-fhe total number of strands being
inal number.

l-_

sis of new strands takes place which
? copies of desired DNA segment
f ste p 3 this completes second cycle.

__ both new & old strands anneal to |
cycle le number of copies of desired segment
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ber present at end of previous cycle
2n copies of segment are

es are quite close to but lower than
may be repeated up to

0 cycles are adequate. |
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CYCLE | COMPLETE

DENATURATION

CYCLE Il BEGINS

“—*—-—1——-——-__._..,_____ 4 COPIES OF THE
DESIRED SEGMENT

4 COPIES OF THE
DESIRED SEGMENT

(¥ Scanned with OKEN Scanner



h s to only specify number & duraﬂg"h -
lacmg complete reaction m(mwb:f
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“ cycles amplified DNA segment js
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chattons of PCR as follows:-

e used to amplify sequence flanking
efther stde) a DNA segment border
s of which known as inverse PCR

n be used to amplify RNA sequences into

Ip exes

another variation, the recognition sites for given
tion endonuclease are added to 5'ends of two
2rs used tn PCR for amplification of desired

/A segment.

a be used to generate single stranded copies |
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BLICA TIONS OF PCR

R can be used to determine sex of embryos.
amplification of individual sperms used to
ate frequency of recombination between
ecified genes.

ero dissected segments of chromosomes of
9sophila can be used for PCR amplification of DNA
m transgenic organism. Amplification will occur
iy when transgene present in organism; amplified
detected as band on electrophoresis gel.

R has been used to study DNA polymorphism (n
enome using known sequence as primers. Synthetic
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geneuff’f; ' b bfW duplicating

by amplifying ; n clinical laboratory

b Ut it f ; & v "ﬁ':i‘-li ; ;”r STD deteCthn
S | Y ; n { way to replicate
L S€s. ; L very realizable way
that it only takes few hours. f?chnology can alse
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Pejy efficient in sense
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