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Abstract: The application of transgenic plants as bioreactors in the production of highly valued medical polypeptides and
proteins, including antibodies, vaccines and pharmaceutical proteins has many advantages over other production systems,

and has become a hot spot in plant genetic engineering and pharmaceutical biotechnology in recent years. The internal and

external research progress, development tendency and existing problems in this area were reviewed in this article.

Key words: transgenic plants; pharmaceutical protein; bioreactor

1 EYEYMRREE

A SR 8% ( bioreactor ) fF 45 B X E R N
o7 it 5 R0 A Ak S R HR LS B TR R S 1
2 , DT P 75 6 4 3 T 11 e A BB ) A T
=gt BERREMEANEE, 7 FED%¥
FMIFEFERE AR M T2 N, A 9 KR 2% &1
By R, P R EE Y Y A &
5 7 b B AR R R R O AE R NS . il
MY SR 25 = 1R A AR Y 4 s e AW
KEHAFZEHEAMRE =Y, T EEFA
FAR AT AN, o] AR 26 B TR B R o
AR AR S E AR AR

M 1983 FEHIRFFAGHE LR 245 AHY
HITRAOPIRBRAT CEAR, #7% DNA &
B ARFAE YA B RS F7 AR AL 5 5 H R B

W78 B H7:2007-05-29 ; & 3] B HA :2007-07-03
BEETE: HE 8637 iR LT R EHARA SR,

ERFEYIEL T AR, T LUK & R Rk B Sk
HISMR L LR B R RN, B FKF B
SE MEABR LY R, ATTR RAEYHTER, S EILR
BT RN BT . T AR B AR IR Y
R ERRAE T EAEHE A, MU %,
BN EFR EAEY R TR — A RES
w5 HIE, BE LR EA RS REEY TR
BRI RK, BIIMA WA RE 7 REERKE T e
LAMAE R R E TR A KR —&
A MR B R SUR B B9

1.1 {5 R Ride B H kb

PG i A ) SR A% 48 RO Wy e R A
PANEEANRGE. FREVMRMSALTA
BB AR R R BT TR R
L ok, e kR EHER, IR lE
FORE IR IR (B AR IR ) LB A 5, S S n L4

YEEG BEERE, LB, TENEMY Y R RS, WIEE B, 8L 88, FENFEY S FEY¥ ML
Y TIPSR . Tel:021-62932002 3 E-mail : kxtangl @ yahoo. com, kxtangl @ 163. com


http://www.cqvip.com

P 000 http://www.cqvip.com]

534 R E AL 5 B R A 7 2 TR A BT T R 37

16 (HIE ) BT R BRI HE, T EL3h e Bk iR 17
TERERME I I R 2R R W E RS
M 5 B EE R T 2, A RARG
TEM Ll 2B N B RN HAZ AT E, 3
YyFE RS EAE O (BULH &) EEGRA

Worst

TR R BB T, AR AR B,
HER 2B,

1.2 #EMEYMENBFRAR
B 1 BILMNEEREOREIRGEM L,

Best

Cost e a e 25
Scalability eigew EEF 5B 1
Time a ‘% <>
™ e e 55 B
GMP | % = e
MY e W 5B e

Safety

TERY
LR L

S
gy
=
n
“-
R/

Key B e T YW an W %

Mammalian Yeast Filamentous Plant

cells fungi

Bacteria Transgenic Transgenic

cells animals  plants

E1 HERRLMRIE KGRI (Twyman RM,200557)

Fig.1 Benefits and limitations of some different production systems

for recombinant proteins { from Twyman,2005!).
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Table 1  Recombinant antibodies expressed in transgenic plants ( after year 2000) .

4 EARES U HENEY e E PG

Year Antibody Antigen Transgenic plants Reference

2000 scFvT84. 66 AR (CEA) 58 Pea Perrin ez al. , 2000
Carcinoembryonic antigen

2000 scFv DR 2K Cereal Stoger E et al. , 2000'!
Carcinoembryonic antigen

2001 Fab fragment AN BR BB IR FF Arabidopsis  Peeters et al. , 2001
Human creatine kinase

2002 sckv L REDR #HEX Tobacco Ramirez et al. , 20021
Hepatitis virus B surface antigen

2002 [gG/scFy ANFEBERE SR #HEX Tobacco Kathuria et al. , 200201
Human choriogonadotropin

2002 dAb TR HHEE Tobacco Vaquero et al. , 2002
Carcinoembryonic antigen

2002 scFv-fusion MR L wED R HHE 5 . 5% % Schunmann ef al. ,
HIV antibodies in blood Tobacco, Cereal , Potato 20021

2003 scFv A IL4 1 IL-6 #H 5 Tobacco Ehsani ez al. , 20034
Human Interleukin 4,6

2003 IgG1 HERRAESMNBREER # 5E Tobacco Darke et al. , 2003
Streptococcus mutans adhesin

2003 VHH DA IR B 44 H Potato Jobling et al. , 20031
Potato starch branding enzyme

2003 mAb S057 ERFHEA . Tobacco Ko et al. , 200311
Rabies virus glycoprotein

2003 LsC BAREIR T B2 Algae Mayfield et al. , 2003
Herpes simplex virus

2006 scFv HGHHEEE A HHE Tobacco Almguist et al. , 2006!"]
Botulinum neurotoxins A

2006 mAb ERPRER R K HHE Tobacco Girard et al. , 2006

Rabies virus monoclonal antibody
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KRG, HEBE THRE N ER, FIH
R IE , ESE R F Y b ZA PR E 44 20
JUFp, FALREY RS AR DR E U
FRE A BE WY N FH B R
WER ER RPN, EYHE 0 REE
(oral vaccine ) BY ] & B 1 ( edible vaccine ) J&5%
YRR BT RS R E BRI R RIT M ,
FEY) 11 AR 1 TO 7% i T4 s v R R A, (o O

8,5 FH, B2 R ALE, R EE—
T 1 IR Bt R R AR 2 R U R P
fEEFED , AEBEERIBESHIE
Frhikil HbsAg 0, %2 R HETH MY
ROER KW EARE . FAREY L RETEE T
SR PR 4 ke . COME T 55 0 R AL A VT () 0%
T S SR )5 @ AR R R A A TR i ek
B O F A i ve PR, BU7ELE F M T A
PIER I SRR — S 5 TR B R A Y, 1 0
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Table 2 Recombinant vaccines expressed in transgenic plants (after year 2000} .

A4y Year $LJE Antigen %2 2L A4 Transgenic plants B W HE Reference

2000 EfEYMEE R E S BEH W DRE Tuboly et al. , 2000
Porcine transmissible gastroenteritis virus S protein Arabidopsis, Potato

2001 CBEFEHKE  Foot and mouth disease virus VP1 HAEL Tobacco Gil et al. , 2001

2002 EFLFEZE B I Cholera toxin B subunit #7h Tomato Jani et al. , 20020

2002 ZHFFEBEPR Hepatitis B surface protein HFHF Kelp ERELZ, 20027

2003 #RBIFAFEH VP6 HRV-VP6 T4 2 Potato Yu et al. , 2003'

2003~ FLEAR R 16 RIEPIEE L1 TR A Biemelt et al. , 2003
Human papillomavirus type 16 Potato, Tobacco

2003 ZHFREEFRIEPLE  Hepatitis B surface protein 4H®E Tobacco Valdes et al. , 2003

2003 KBFFHEREEER B RN %K Maize Chikwamba et al. , 2003°!
E. coli heat-labile enterotoxin B

2003 KIFFEAELER B LAAL #Jili Tomato Walmsley et al. , 20037
E. coli heat-labile enterotoxin B

2004 WERAREEDLR  Tetanus vaccine antigen YR B 2R Tregoning et al. , 2004

Tobacco chloroptast

2004 ZFERHETHIET Colonization factor antigen I IL4ABE Potato Lee et al. , 200414

2004 JERH5H5E: Rabies virus glycoprotein HHEE Tobacco Ko et al. , 20041%!

2005 RBIF#REESNMTEDE  HEV capsid proteins I, 44HE Potato Maloney et al. , 2005

2005 %R Tat B  HIV-1 tat protein HABL Tobacco Karasev et al. , 2005°"

2005 A#MRFEE VP6  Human group A rotavirus B 1E Alfalfa Dong et al. , 2005178

2005 AFEREKHETZE2 JH%E Tobacco Galeffi et al. , 20051
Human epidermal growth factor receptor-2

2005 IR0 IE S MG EE Respiratory syncytial virus #HE Tobacco Yusibov et al. , 2005%]

2005 ZAFEEEEHE M &S HBsAg M protein JHPE Tobacco Huang et al. , 200514

2005 Norwalk JE K55 %E H Norwalk virus capsid protein i Tomato Huang et al. , 2005!

2.3 HEAEYEFEMEENGRES

A7 B R Y E A A AR A
kALY A 0 I A% LR B9 55 — 1 a3 % B 1 4R
8, B0, 40 R T B A LA 25 R R A A
MERKSE, %3 REREREYPRAN—RTEE
M2 AEH.

Verwoer 2512 ¥ B8 i 5 16 LB S i R Tl 5 TR
B AR HLTE R B R B S AT IR
Ff 1% , Hood &' “ 7 RN TP I ER T

HAFAYMEREH, REBSETESEEAW
2% , B B iR Sigma-Aldrich BIRT S, H4h, 7EEE
FHRMsF Filia b RIE KRR, BET, B8 4E
INERBEARDAET , X5 — 5 RN & )
Wl BEEY IR, MBSy hRE
FEHEERS R OARERE . TR BHE
i NAERIHE IR AR AR A KR B I
R BT R ER S, RANEFEEYF
BRI D BIT  EORAUK RS,
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R3 MNAKEREMRANEMBZEAED(2000 £UF)
Table 3 Pharmaceutical proteins expressed in transgenic plants ( after year 2000).

4} Year FikE Y Protein

¥R INAEY) Transgenic plants BF L Hk Reference

2000 AR BZE Human growth hormone

2000 ABEPEEEIEEH Lactoferrin

2001 A o-T#ZE Human g-interferon

2001 A ZBtHEBRASES Human acetyl cholinesterase
2002 A a-F % Human a-interferon

2002 QBN E -2 Interleukin-2

2002 PSS Lysozyme

2003  APUERMLER A )5S Human dehydroascorbate reductase

2003 A HEEE Human lysozyme

2003 A AE¥=%H Human lactoferrin

2003 HEBRIEFEBEE Glutamic acid decarboxylase
2003 (BH¥#&)NEF Human intrinsic factor

2004 A FEKAEK P F Human epidermal growth factor
2004 A1 VI[P F Human coagulation factor VI

2004 BESEHKLEKET -1 Insulin-like growth factor-1

2004 HAMAE -4 Interleukin4

2004 A A4 FE 1 Human lactoferrin

2006 JEZE Human Insulin

2007 A ¥EIIXHF Human coagulation factor IX

HHES Tobacco Leite et al. , 20001
LA B Potato Chong et al. , 2000’
T4 Potato Ohya et al. , 2001'%
i Tomato Mor et al. , 200141
LS Potato Sawahel et al. , 2002
T4 Potato Park e al. , 20021%

7K %G Rice Humphrey et al. , 20025

B2 Tobacco Kwon et al. , 20035
JKFG Rice Yang et al. 20031
JKH Rice Suzuki et al. , 2003
4 Tobacco Avesani et al. , 2003
HIRIFF Arabidopsis Fedosov et al. , 2003'°%
HHEL Tobacco Wirth et al. , 2004[%
A2 Tobacco Gao et al. , 200457
JHEE  JKFG Tobacco, rice  Panahi et al. , 20045
JHEE Tobacco Ma et al. , 2004
HHEE Tobacco Li et al. , 2004!%]
#IH§FF Arabidopsis Cory et al. , 2006""
#3li Tomato Zhang et al. , 2007
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