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3 Table 1 Antibodies and antibody fragments produced
Hiatt in transgenic plants
1989 Antibody form  Valency Antigen
Single domain dAb 1 Substance P neuropeptide
. Single chain Fv 1 Phytochrome
Single chain Fv 1 Artichoke mottled crinkle virus coat protein
IgM lambda 2 NP 4-hydroxy-3-nitro-phenyl acetyl hapten
1996 Ann N Y Acad Sci Fab IgG Kappa 2 Human creatine kinase
5 1¢G kappa 2 Transition state analog
IgG kappa 2 Fungal cutinase
IgG kappa and 2 S . mutans adhesin
1gG/ahybrids
Fischer Slg A/G 4 S . mutans adhesin
a. Fab IeG
“ " Molecular farm-
. 6~8
ing
Vaccine epitopes ™V
1
8
1.1 ™V
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LT-B LT-
B 10°
1
1.2 LT-B
il HBsAg
M- Norwalk VLPs
IgA
IgA SIgA SIgA
Curtiss  Cardineau 1990 1.3
A Spa A Cramer
Spa A C Human protein C hPC
2 B Glucocerebrosidase hGC
S Gaucher disease
16 17 18
2 19
Table 2 Important recent examples of antigens
produced in transgenic plants
Antigen Source Plant Cramet hee
CT-B Vibrio cholerae Potato 10%
LT-B ETEC Tobacco/Potato hGC Cramer
LT-B ETEC Potato hPC
Insulin linked to CT-B Human/ETEC Potato hPC
Capsid protein Norwalk virus Tobacco/Potato 9
Surface antigen Hepatitis B virus Tobacco
Malaria epitope Plasmodium spp Tobacco 2
Vs loop of HIV-1 HIV Tobacco
Rabies virus Drg24 antigene Rabies virus Tobacco/Spinach
CI-B B ETEC E.coli LT-B
B
LT-B  CT-B
1995  Haq LT-B 3 ¢
2ugle LT-B
LT-B LT-B ER
7.3 ~ 17.2ug/g 20 ~ Sckr 0.2%
50pg LT-B IgG IgA
Spg LT-B 25pg LT-B 3
2 21
Arakawa CT-B CT-B
5
60 % za Fischer
1997 FDA
2% 1 6
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Table 3 Comparison of features of recombinant protein production in plants yeast and conventional systems

Transgenic plant Plant virus Yeast Bacteria Mammals cell Transgenic animal
Risk * Unknown Unknown Unknown Yes Yes Yes
Production cost Low Low Medium Medium High High
Time dffort High Low Medium Low High High
Scale-up cost Low Low High* High* High* High
Production yields High Very high High Medium Medium-High High
Gene size Not limited Limited Unknown Unknown Limited Limited
Glycosylation Correct Correct Wrong Missing Correct Correct
Storage Room temperature -20C -20C -20C Expensive/N, /N,
* +
. 1. shake-flask 4 1
Plant material 2. fermenter
3. transformed plan leaves Table 4 Cost comparison of recombinant therapeutic proteins
Cell/tissue harvest
at scale of annual one ton
Cell disrupti i i
eft distuption Ei?;i::;{ﬁzﬁc Production system Cost range US$ /g
Centrifugation and Yeast 50 ~ 100
Cross flow filtration or . . 2
expanded bed adsorpt Transgenic animal 23~25
L 1. affinity chromatography Transgenic animal 397
Purification 2. gel filtration
3 BC CHO 1000 ~ 5000 *
. 1. SDS-PAGE and IEF Transgenic plant 13~14
Purity ghock 2. ELISA, Western blot
3. PCR (plant DNA
ontamination)
IN VIVO Trials IN VITRO Analysis Structural  Anal.
1. Immunogenicity + toxicity 1. ELISA + diagnostic assay 1. mass spectroscopy
2. biological activity 2. SDS-PAGE 2. glycosequencing
3. stability & metabolism 3. surface plasmon resonance 3. X-ray-crystallography
4. stability studies
1
Fig.1 Downstream and analysis of recombinant antibodies from plants ¢ B Y
1EC [EF
GMP GLP
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Molecular Farming Has Come of Age

Jui-shen Chiao”

Shanghai Institute of Plant Physiology and Ecology Shanghai 200032 China

Abstract Important development in plant biotechnology has been ushered in the 1990s the most astounding field is the estab-

lishment of various transgenic crops including cotton corn rice tomato etc.In addition utilization of transgenic plants for the

generation of antibodies gene epitopes and complex proteins has drawn much attention recently. Among these results the use of

plant parts with inducted antigens such as cholera toxin B subunit toxigenic E . coli LT-B subunit as oral vaccines is attractive as

a new route of medication. Considering their effectiveness as vaccines in animal and clinical tests and simple agricultural practice

for large scale production it is anticipated that these antibodies are bound to offer impact to health care for people of the Third

World. In this short review the laboratory and successful clinical test merits and demerits in comparison with the currently used

bioreactors methods of extraction and cost estimation of transgenic plant products for medical purposes are briefly reviewed.

Key words molecular farming transgenic plant oral vaccine
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