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Table 1

CELLS OF THE IMMUNE RESPONSE

Lacathon

(% normal range)
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lymphoid organs {i.e. Pever's patches,
el )
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Blaod, bone marmow spleen
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system, skin)
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Bload
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Function

Cell mediated cytotoxicity
Cell mediated imemunity
Repulatory effects on other immune cells

Immunagiobulin production & secretion
Antigen presentathon
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TABLE 2

Human Ig
IgG IgA IgM gD IgE
Mol wt (kDa) 150 160 (390 DO 175 190
Sarum half-lile (d) 23 & 5 3 25
Average serum 1250 + 300 200 £ 50 125 + 50 3-4 0.03
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(mgydly
Funclion Secondary Antibody in Primary Primary Mediates
antibody MUCous anfibody lymphocyte  allergic
FESPONSe secretions response surface responses
molaecule
Antiviral activity + +++ + d 7
Antibacterial activity + + 4+ ? s
Binding cells via Fe ~ Macrophages Lymphocytes Lymphocytas  Mone Mast cells,
neutrophils, basaphils,
eosinophils, B calls,
LGL- eosinophils
Langerhans
o Saoretory lgA appears in saliva and Gl secration is a dimer.
b IgM circulates as a pentameric maleculs,
¢ Large granular lymphocytes.
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FIGURE 1. Scanned image of a two-dimensional gel electrophorstic separation of proteins from the newly
germinated shoot of a corn seedling separated by iscelectric focusing in the first dimension (horizontal) and by
melecular weight in the second dimension (verdical). (Reproduced, with permission, from Picneer Hi-Bred Intema-
tional, Inc.)
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TABLE 1
Resistance in Wild Species of Lycopersicon and Solanum of Some
Economically Important Diseases of Tomato

Disease Responsible organism Source of resistance
Bacteria

Bacterial canker® Clavibaciar michiganese L. hirsutum, penndanum,
pirmoinetifofivm

Bacterial speck® Psguwdomonas lomato L. pirpinalifolium

Bacterial spot Xanthomonas vesicatoria L. esculenfurm var,
carasiforme

Bactanial wilt Pseuwdomonas solanaceanam L. pimpinaiifolium

Fungi

Callar rot Alternaria solani L. hirsufurm, peruvianum,
pirmpinadlifolium

Leaf malg® Cladosporium fulvum L. esculeriurm var.
cerasiforme

Fruit anthracnose® Collefotrichum coccodes L. esculerfum var.
carasiforme

Target leaf spot Conyniespora cassicola L. pimpinaiifolium

Didymella cankar Didymatla fycopersicl L. hirsutum

Fusarium wilts Fusarium oxysporm L. pirmpinaiifoliurm

f. sp. lycopersic

Phoama blight Phoma andina L. hirsufum

Late blight® FPhytophifiara infestans L, pimpinaiifoliurm

Phytophthora fruit rot Phytophthora parasitica L. pirmpinailifoliurm

Phytophthora root rot Phytophthora parasitica L. esculertium var.,
cerasiforme

Caorky roott Pyrenochaeta lyoopersici L. peruwvianum

Septona leaf spot® Seplaria lycopersici L. escularium var.
carasiforme, Rirsutum,
pimpinetifolum

Grey leaf Stemphyfium L. pimpinallifolium

Werticillium wilts Varticilium atbo-atrim L. escularium var.
cerasiforme

Dahlia wilt Varlicilivm dahliae L. paruwvianium

Mamatodas

Petale eyst Globodara pailida L. hireufum

Sugarbeet Heterodera schacti L. pimpinailifolicm

Roat-knot* Meloldogyne incognila L. peruvianiim

Virusas

Spotted wilt® TaWY L. pimpinaiifolium

Tobacco mosaic* ThAW L. peruvianum

Tomato yellow TYLCW L. cheasmani

leaf curl L. hirsufurm, peruvianum,

Dirypineilifolivm

Cucumber mosaic v L. peruvianum,
5. lvcopersicoides

Curly top® CTV L. peruvianum

Paotato Y@ By L. esculenturm var,
carasiforme

i Resistance has been incorporated into cultivars.
Adapted from Rick et al.™
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FIGURE 2. Plant transformation. (Figure courtesy of Monsanto Compary.}
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TABLE 3

Plants That Have Been Modified Using Genetic Engineering Techniques

Allalla
Allacasuarina verticlilata
Anagallis arvensis
Apple

Aprieot
Arabidopsis thaliana
Asparagus

Azpen

Alropa bailladonna
Barlay

Black currant
Brassica cannata
Brassica juncea
Broccoli

Brown Sarson
Buckwheat
Cabbage

Canola

Carmation

Carrot

Caulificwear

Celery

Chicory
Chrysanthemum
Cotton

Cranberry
Cucumber Orchicd
Egaplant
Evropean larch

Fennel

Flax

Foxglove

Geranium

Grape

Horseradish

Kiwi

Lettuce

Lemaon

Licorice

Lily

Lotus

Maize

Medicago fruncalula
Moming Glory
Muskmeton
Micatiana bigelow
Micatiana clevelanall
Nicoliana glauca
Micotiana hespens
Micatiana plumbaginifolia
Micotiana rustica
MNighishade

Oats

il Seed Rape
Onobinyehis viciifolia
Crange
Orchardgrass
Papaya

Adaptad from Fisk and Dandekar ™

Pea

Paach

Petunia

Plurm

Foplar

Pappy

Patato

Raspberry

Rice

Rosze

Rye

Snap Dragon
Solanum dulcamara
Solanum muricatum
Sorghum

Soybean

Spruce

Strawberry
Stylasanthes fumilis
Sugarbeet

Sugar cane
Sunflower

Sweet potato
Tobacco

Tomate

Tulip

Walnut

Wheat

White clover

Yam



TABLE

4

Near-Term Products of Plant Biotechnology

Crop

Tomato
Tomato
Tobacco
Tomaito
Tomaio
Tomato
Soguash
Cottan
Potals
Maire
Maize
Flax
Rapesaed
Rapasaad
Soyben
Cangla
Rapesaad
Cottan
Cattan
Maize
Malze
Potabo
Potate

Trail

Vinus resistance
Delayed softening
Bromoxymil iolaranca
Dalayed ripaning
Delayed rpening
Delayed sofbening
Vinus resistance
Bromaxynil 1olerance
Inseet regstante
Basta resistanca
Insect resEtancea
Sullonyluraa tolarance
High laurata

Basta tolerance
Glyphasate tolerance
Ghyphosate: olerancg
Male sterility

Insect resistance
Glyphosate tolerance
Ins&ct resistanca
Glyphasale lolerance
Virus resistance (PYY)
Wirus resistance (PLREV

Primary gemne(s)

‘Wiral coat protein
Anii-polygalaciuronase
Nitrilasa
Anti-ACCsynthase
ACC deaminase
Anli-polygalaciuronase
iral coal proteins
Mitrilage

wryiia

bar

crplAD)

Acetolactale symhase
Anti-12:0 thioesterass
bar

EPSPS

EPSPSIGOX
Bamasa'Barstar
erglaich

EPSPS

crylalb)

EFSPIGOX

Viral coat protein
‘iral replicase

Organization

China
Calgene
Rhane Pouben:
DMA Plant Tachnology
Monsanito
Zeneca
Asgrow
Calgene
Monsants
AgrBvo

Clba Seeds
Unbsgrsity of Sagkalchewan
Calgana
AgrEvo
Monsanlo
Monsanto
PGS
Monsanlo
Monsanio
Monsanto
Monsanio
Maonsanto
Monsanto

Note:  ACC, 1-amino-1-cyclopropane-carboxylic acid, EPSPS, S-anolpyruvylshikimate-3-phosphate; GOX,
glyohosate codoreduciass; cryilid, the insecticidal gane from B, thurimgiensis subsp. tanabrionis;
crylAfl), the Insecticidal gene from 5. thunngiensis supsp. kurstakl strain HO-1; bar, phosghinathrcin
acelyliransforase; Barmasa is the make starility gene and barstar is the restorer gene,
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MRNA
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MRNA
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