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.(2006; Ismaili et al., 2006

= Ve s SO ol ol aandlas ol 5o
Olye & 055 0lS ;s MUCL o ol ale
A ad g ol 5 sl Sl s S
sCaMV 35S ok iy J S G O ol
ol Jas e S 51 3 NOS sas ansls
5" Gl w0l 03,2 YU gl (Kozak) edss
Camelus ) asla S S od clice L Vin O3
) ol a3l s a3lsl (dromdarius
O3 e 5 S p 0 S5 ST (PBIVIH
05— 5 p5=5 205 p e Slas 51 daly Vi
315V PCR L sl 5 olalS LT s S
A3 S et 5 bl e S O s
I 3 058 ol 5 OS5 VhRO) «
s 5 112-1/637 5y Ol e ol Ol
ol s o B Jydoe e (55
53 &L T oal A 5 S ol caslln
.(Rajabi-Memari et al., 2006) >4 O 5 &
ailasS oo i Liie Ly VHH O oo
J—e 05 5 0lS 4 (Camelus bactrianus)
3=V PCR Uy sl 5 olalS 5JUT .o
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05 5L Y s oD .ol 0L - s
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odd a5 ol ST el Sl Jsha
5 olad 48 5ls Ol pimes 35 A0l
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3 0l plowl sla Cld o e 5 (S

Ol 5o (Js 90 559LS
ade VHH JU S 540 o3l 51 Ol —
55 08 g 0blE s MUCL o5 i
OLalS b 5l ol uT wlalas b 5 sl
Sl sdne sl oilesT a5 syl 5
Larich et al., 2001; Hood et ) «—ul oo

al.,2002; Schilberg et al., 2002; Srogert et
al., 2002b; Rajabi-Memari et al., 2006;

slas 5,8 4 a5 L (Ismaili et al., 2006
slest =1 Slays 5 il on s oS
5 ol e mdls b 3 LT W 5 (UGS 55
Ol o cadexr 31LAEL 0 Sl 3 015
L (V) =53 S5 JU SIS 550 3l 5T o
O3 Lls s an 48 5 5ed o L2l (g 2 clis
o 2ty b VL Sl wlis e 51 ole (S5
5 =l (eI Sl sl ST S
S R 05 Bl ol Jla
JU5IS 550 o2k (81 58 o o2l o 5 Ll
i 512004 Lo 53 MUCL 05 1 ale
s S g S s S S
3L =l ol .(Rahbarizadeh et al., 2004)
Il o ol st gl ey S
= (Affinity) Ll 5 05 sl 4 olawt
ST ol S Cmenl a5 AL
S olmae Oless 5 Gase iS55 VHH w0
A5 VL s a5 Sl e gls (ol
Ul g adar 5 Ledis, bl sl esbizad U O

53 0T a5 Losds e sl g cansa 1 5



5 ol & TENY 05 JUSl Ly a3
Bagheri, ) o S &, 40 1508 OLalS 0o
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s 55 3 Sk b Sl eslinal b ol a
> M Jslw glparl 5 i sls
oo o=l S oLl s .(Murphy, 1990)
sla sy o 51790 51 s oS sds sl
Sl Rl L 5l s e Bl (55
S s S L S S S
« .(Boothe, 1997) 5,5 _» &0 (5 b
2> Ll O30l S 55 e A5 sk
w03l g o5 a5y 53 O 6583 5 1S
:(Bagheri, 2009)..%

= el S 5 esle el 5 b —
1505 LS i s o JUist 5 Lt 0,5
e sy S ALS e sl 05 Sl eslid
OS5 A5 S Ll Al e 4
Al e 0 s liie 0 S S s
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03,3750 (S 7 o3l Goli (pl 53 20 (0
O30 el sy A5 8l e 5l - LS
il s b 1S olS S0 s Sl sLlE
eslinal U o sl 05 10l st ol gl o
S oS o s35 5l olazs| sla S5 5
PBI12L LS L JL 55 5ol (g5lulin

23 L8 05,8 0l 05 e A (S5l dilien

12

AV e 5 8L s e M ool ST
(Ismaili etal., 2006) 1il

S ade Vi JUglS 5590 s3b (&1 O~
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L VHH 05 sl o3l (asim opl o (L
e LBAA04 5155 oy iS5 ST 51 eslin
Sl LS 5 s S e 15IS OlalS
S s ST sl bl S b ()
G 2 I T s o155k e bLlS
Slesle ol L csayl 5 0lalsS 555 DNA
PCR iS5 5 VhH 0 ool ls S5lel
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2l 5 S S 5 el BT 05 JUas!
Rl s cogm sl e D5l
Al e ol ol s S S5 slenis g
.(Dymyad, 2007)

53 IFNY) bl sl 053 2l 05 Ol -z
IFNY (55— iobu,l 5 6l S OlalS 4
Oeemad 5 631553k e b Ol Oleys (¢l 5
Ll dile Jol 05 S yis (ol o
03203545 sl 5 (et al., 1994Assreury)
5> »,Ls (Nauciel & Espinasse-Maes, 1992)
5l cidzies la Ol o Slays L3 Ol 5lsls
Seeger et ) 13 S eslitwl b gzadl g, 5 alax
Abdel-Wahab et al., ) Ls s> 4 (al., 1998
el 03, S a6l es 28 5 58 55 (1997
D5 G S e L3 0,3 B3 &S 5 5b Olas
33, N 35 03 el SGlUIL L o
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03Ul U (55 5 o 53 5 PCR Sl eslizul L
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.(Bagheri, 2009) . a5t
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(Taheri Javan, 2008) >4 .S j 5 53 2
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O35l 05 Gols eslw 4 5 Ak -0
1508 olS 4 s of 0l s KDEL JIg 5 LS
3 Ol 0o LS 0553 0l 05 o3l o
Jaze 13IS OalS 4 Napin o iy Co Lais
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Sy 3 o3kl L 0T Como e 5 0 (5500
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Sla plilay 355 Odem i Corpe &S LSL
By S 05,5 e e 5 sl Sl
odiS Jled sl J&s GaoF s Sl
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14

ol yorr 4) Gludl L& Oy 5 sl 03 Jasl —»
05 o3l ol s il=dS oLS ,5( Kozak
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35— IFNY 05 5ol o pe Jlinl Sy
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SIPA - (Protective  Antigene) O3 5 o34
Sl Jeily o iy gl Bacillus antracis
LSS A8l o o sl e ST g
Sols 0T 635 035 5 B mme g5 4y a5 L
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3 e Sty ke S Doz 4 G
S sy o rs Ol 4 45 25l e L
(gl Sl 350 oo WS (5l
adslosle Olpe 4 aS AL o sils 2 6
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(Honari, 2008) 3 8 ;1 5 4l
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ol et 4 b gl 4 glie @adA
LS PSDA ctas auil 5 16SIN ok 0 i
dee—dly) PCL96-39 J5L il (sl U5 55
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Abstract

By using molecular farming, plants are used as a bio-reactor for producing low cost
recombinant proteins. This technology had been successful in the production of primary
products in the commercial field. Other recombinant products are in final steps of production.
In the last 10 years, up to 100 different recombinant proteins are produced in transgenic
plants. Plants have many advantages in comparison with other expression systems, especially
in economic, safety, operations and production aspects. However, there are some problems
for using plants as a bio-reactor with the goal of recombinant proteins production that should
be considered. Some of these problems are: the quality of final product, extraction and the
processing of plant derived pharmaceutical macromolecules and bio-safety. In this study, we
will review the global view of molecular farming and some successful cases in Iran. During 8
years of research in the field of molecular farming in Iran, especially in Tarbiat Modarres
University, different kinds of recombinant proteins such as VHH single domain antibody in
tobacco and canola and tPA protein in tobacco were expressed. The human gamma interferon
in canola and tobacco and also the luciferase enzyme in tobacco, African violet and canola
were produced. Also, useful projects are executed in the field of transplastomic plants in
order to express the mentioned genes in the chloroplast. In transferring the human pro-insulin
gene to chloroplast genome, this gene was bombarded onto tobacco leaf ex-plants using a
particle delivery system. Leaf ex-plants produced adventitious shoots when cultured on
shoot-inducing medium containing spectinomycin. The results of PCR confirmed that the
pro-insulin gene was present in the chloroplast genome.

Keyword: Molecular farming, transgenic plant, recombinant protein, bioreactor.
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