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Recombinant Protein Expression in Plantsand ItsApplication

HAOLin XU Xin WANG Zun-Sheng

(Department of Biology, Shenyang Normal University, Shenyang 110034)

Abstract? Studieson transgenic plants as the bioreactor to produce pharmaceutical and commericial
valuable proteins has been advanced for over a decade. Some recombinant proteins produced in
plants are now in clinical trials and have a promise future. Another expressed proteinsin plants are
agronomically valuable and can mediate resistance to pathogen infections, so could be an alternative
method in molecular breeding of plants. In thisreview, we introduce some advancesin thisfield.
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(Christou,1993) (Kapilaet al, 1996)
(Scholthof et al, 1996; Kumagai et al, 2000)
1.3
CaMV 35S
Fab N secretory
pathway Yuan et al,1997; Conrad and Fiedler, 1998
scFv N C 4 KDEL
scFv apoplast
Daniell, 1999 (recombinant antibodies, rAbs)
sckv (Schillberg et al,1999)
scFv
framwork region Knappik and Pluckthun,1995
Bt CRY
1 TSP
47% DeCosa, 2001

Kim and Mayfield, 1997; Staub, 2000
(position effect ),

Daniell et al, 2001 ,
Daniell,1999

1
(Larrick et al, 1998; Maet
al, 1998; Daniell et al, 2001)
rAbs
rAbs (Daniell et al, 2001)
(glycosylation) (Chargelegue et al, 2000; Bakker et

al, 2001)
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Table 1 Plantibodies and applications
Application Antibody type Antigen Expression system References
SigA* Ma et al, 1998

Dental caries Streptococcal Nicotiana
antigen  or tabacum

1gG 1gG Khoudi et al, 1999
Diagnostic Anti-human 1gG Alfalfa

scFv Stoger et al,2000
Cancer treatment Carcinoembryonic antigen  Wheat,Rice
B scFv McCormick
B-cell lymphoma Idiotype vaccine Nicotiana et al,1999
treatment benthamiana

1gG Verch et al,1998
Colon cancer Surface antigen Nicotiana
treatment benthamiana

1gG Wigdorovitz
Herpes treatment Herpes simplex virus 2 Soybean et al,1999
* IgA(secretory 1gA)

N-
C KDEL
B -1,4- galactosyltra-

nsferase

(Bakker et al,2001)

2.2

“

2001)

(Richter et al, 2000)
( Daniell et al, 2001)

" Langridge (2000) “

(edible vaccines)

2

Edible vaccines’

(Castanon,1999; Kapusta et al, 1999; Tuboly et al, 2000)

(Tuboly et al, 2000)

(Daniell et al,
poly A



2004

105

2
Table2 Vaccines expressed by transgenic plants

Source of purpose genes  Protein or peptide  Expression Immunogenicity References
and target species for expressed system capacity
the vaccine
E.coli B- Hag et al, 1995;
() Heat-labile toxin Immunogenic and Tacket et al,
Enterotoxigenic E. coli ~ B-subunit Tobacco, Potato, protective when 1998
(human) Maize administered orally
B Arakawa
Vibrio cholerae Cholera toxin Potato Immunogenic and et al,1998
(human) B-subunit protective when
administered orally
Kapusta
Hepatitis B virus Envelope surface Immunogenic when et al,1999;
(human) protein Potato,L upin, administered orally Richter
Lettuce et al,2000
Norwal k Mason
Norwalk virus (human) Capsid protein Tobacco, Potato Immunogenic when et al,1996
administered orally
- McGarvey
Rabies virus (human) Glycoprotein Tomato et al,1995
VP1 Carrillo
Foot-and-mouth disease  VP1 structural Arabidopsis, Immunogenic and et al, 1998;
virus (agricultural protein Alfalfa protective when adminis- Wigdorovitz
domestic animals) tered by injection or orally et al,1999
S Tuboly et al,
Gastroenteritis Glycoprotein S 2000

coronavirus (pig)

Arabidopsis, Immunogenic when

Tobacco, Maize  administered by injection

or oraly

2.3

3
Giddings, 2001

(Kusnadi et al, 1997

3

(Richter et al, 2000; Tuboly et al, 2000)

hirudin

TSP 1%
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3
Table3 Expression levels of selected biopharmaceuticalsin transgenic plants

Proteins expressed Potential application Expression Expression levels References
system
C( ) 0.01% TSP Cramer et al,
Human protein C Anticoagul ant Tobacco 1996
(serum protease)
0.3% Cramer et al,

Human hirudin Thrombin inhibitor Brassica napus  0.30% seed protein 1999

0.01% TSP Matsumoto
Human erythropoietin Anemia treatment Tobacco et al,1995

0.01% TSP Staub et al,
Human somatotropin Growth hormone Tobacco 2000

0.01% TSP Higo et al,
Human epidermal growth  Wound repair Tobacco 1993

B - 0.01% Eldelbaum
Human interferon Hepatitis C and B Tobacco 0.01% fresh et al,1992
treatment weight
0.02% TSP Kusnadi
Human serum albumin Liver cirrhosis Tobacco et al, 1997
treatment
a B 0.05% Dieryck
Human hemoglobin a ,3 Blood substitute Tobacco 0.05% seed protein et al, 1997
(Schillberg et al, 2001)
3.1 immunomodulation
antisense cosuppression (De Jaeger et al, 2000)
(1) (2)
(©)
(4)
®)
3.2
(intracellular
immuni zation) (extracellular immunization RNA
Zimmermann 1998

T™MV sckFv T™MV

sckFv
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90%
1gGs Fabs
sckv (De Jaeger et al, 2000)
3.3
(Wilson,1993;
Baulcombe,1994) 1993 (Tavladoraki et
al,1993) sckv
TMV
T™MV (Voss et al,1995)
0.23%TSP
70% scFv

(Zimmermann et al,1998)

(Lomonossoff, 1995)

RNA

(Borjaet al, 1999; Rubio et al, 1999)

3.4
(Mourgues et al, 1998),
LeGall 1998 phytoplasma
scFv phytoplasma
sckv phytoplasma
3.5
root-knot

Meloidogyne incognita

et al, 2001)

(Smant et al, 1998; Rosso et al, 1999)

(Schillberg
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(Yuan et al,1998)

(Yuan et al, 1997)

(De Jaeger et al, 2000;
Schillberg et al, 2001)

4.1
ABA scFv
scFv ABA ABA ABA
(Artsaenko et al,1995) GA GAp GAy GA;
GA4 GA 19/24 SCFV GA]_

(Shimada et al, 1999)

ABA
4.2
Jobling (2003) A
starch branching enzyme A,SBEA SBEA
VHH DNA
VHH TSP 0.03%

(9/18) 50%
30% 74% SBEA SBEA

VHH

Owen 1992
scFv
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