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Table 1: Chloroplast transgenice plants (transplastomic)

5

Species

05 &0 Al
Gene insertion
region

o5 Ja s,
Gene transfer method

o)
Reference

(Arabidopsis thaliana) e gowl,|
(Potato)  swejumw
(Tomato) 55,8455
(Oilseed rape) 1515
(Carrot) 90
(Petunia) owlbl
(Soybean) L, gus
(Potato) ey
(Lettuce) sal5
(Cauliflower) oI5 5
(Rice) z »
(Poplar) jlocs
(Soybean) L gus
(Cabbage) ol
(Sugar beet) w3 o>
(Lettuce) gals
(Wheat) pas

(Tobacco) (o595

trnV/3'rpsi2/
trnV/3'rps12/7
trnfM/trnG
rps7/ndhB
trnl/trnA
trnl/trnA
accD/rbcL
trnV/3 rps12/7
accD/rbcL
accD/rbcL
accD/rbcL
trnl/trnA
accD/rbcL
trnV/3 rps12/7
trnV/rrm23S
rrn16/rpsi2
trnl/trnA

atpB/rbcL

sloyd o)Ly (Particle bombardment)
sloyd ol Les(Particle bombardment)
slo,yd ol Les(Particle bombardment)
slo,yd ol Les(Particle bombardment)
sloyd o)Ly (Particle bombardment)
slo,yd ol Les(Particle bombardment)
sloyd ol Les(Particle bombardment)
slo,yd ol Les(Particle bombardment)
slo,yd ol Les(Particle bombardment)
loyd ol Ly (Particle bombardment)
slo,yd ol Les(Particle bombardment)
loyd ol Leu(Particle bombardment)
loyd ol Ly (Particle bombardment)
sloyd ol Leu(Particle bombardment)
sloyd ol Les(Particle bombardment)
loyd ol Leu(Particle bombardment)
sloyd ol Leu(Particle bombardment)

loyd ol Leu(Particle bombardment)

Sikdar et al., 1998
Sidorov et al., 1999
Rufetal., 2001
Hou et al., 2003
Kumar et al., 2004
Zubkot et al., 2004
Dufourmantel et al., 2005
Nguyen et al., 2005
Kanamoto et al., 2006
Nugent et al., 2006
Lee et al., 2006
Okumura et al., 2006
Dufourmantel et al., 2007
Liu et al., 2007
De Marchis et al., 2009
Ruhlman et al., 2010
Cuietal., 2011
AbdoliNasab et al., 2011
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Table 2: Recombinant proteins expressed in chloroplasts

g a5g5 (TSP) ;Lo as o fuso
Protein Species Expression percent Reference
Oz | (Aprotinin) o9y (Tobaceo) 0.5% Tissot et al., 2008

V- w28 (Cardiotrophin-1) Ogs (Tobacco) 4.8% Farran et al., 2008
V- el gl 4l w4258 (Insulin like growth factor-1) 43545 (Tobacco) 32.7% Daniell et al., 2009
e yd533l (Endolysin PlyGBS) ogy (Tobacco) 70% Oey et al., 2009a

r gl (Endolysin Pal) ogy (Tobacco) 30% Oey et al., 2009b
e S5l 859 =) -0 S5 (Protegrin-1-GFP) 5545 (Tobacco) 26% Lee et al., 2011
odSsLag 5, (Retrocyclin-101-GFP) o9es (Tobacco) 38% Lee et al., 2012

O 9l (Endolysin Cpl-1) Ogs (Tobacco) 10% Oey et al., 2009b

Y oS 909,05 (Thioredoxin 1) 5al5" (Lettuce) 1% Lim et al., 2011
Sl Ll 59,8 2! (HU-IFN-y) Ogs (Tobacco) 0.2% Razmi et al., 2013
el (Insulin) o5y (Tobacco) 0.2% Yarbakht et al., 2012
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Fig. 1: Circular genome of tobacco chloroplast: SSC (Small Single Copy), LSC (Large Single Copy), IR
(Inverted Repeat) (Zou, 2003)
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Fig. 2: Chloroplast genome transformation through homologous recombination. Plastid genome segments included in
vector are named as LTR and RTR (Maliga, 2003)
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Table 3: Suitable sites for insertion of the target gene into the chloroplast genome

ws

Species

O3 & sa>b
Gene insertion region

éﬁ“‘-"
Reference

trn H/pbA osiss (N. tabacum) Carrer and Maliga, 1995
ycf3/trnS osiss (N. tabacum) Hang et al., 2002
rbcL/accD oy (N. tabacum) Svab and Maliga, 1993
petA/pshJ o$s (N. tabacum) Klaus et al., 2003
petD/rpoA oy (N. tabacum) Klaus et al., 2003
ndhB/rps7 I;15(Brasica napus) Hou et al., 2003
trnV/rrn16 oy (N. tabacum) Staub and Maliga, 1993
rrnl6/trnl osiss (N. tabacum) Staub and Maliga, 1992
trnN/trnR osiss (N. tabacum) Hang et al., 2002
trnl/trnR osiss (N. tabacum) Staub and Maliga, 1992
rpl32/trnL osiss (N. tabacum) Koop et al., 1996
Selectable 3 Untranslated  Regulatory
Marker Elements

|%gmmn>mu>(5'a£ SM FUTR |Promoter |5'RE| GOl >‘3’Um|ﬁmﬁg&qmm>

wi | [ Joe] [t | [oe] | e

rbel., PpsbA | psbd | | nptll rbel, Herbicide resistance accD

P32 Prbcl, | rbel. | | aphds | | psbd Insect resistance trl,

peiA atpB | | badh ped Drought tolerance psbl

3::;:2 g: ;& Phytoremediation v

plare b Salt tolerance 3'rps7/12

trmM Miale sterility G

N Biopharmaceuticals R

yef3 Vaccine antigens nS

Biomaterials
Enzymes and

JeSis Gan () o) 9 ,%eusF o5 D o ¥ oekas sla g5 jluslely coaSablal g 5l twdlsdS Slo gojle ¥ JSS

Fig. 3: Chloroplast expression cassette is composed of integration sites, promoters, 5'/3' regulatory elements, selectable
marker gene and genes of interest (Verma and Daniell, 2007)
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Table 5: 5' Untranslated regions used in transplastomic plants
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Table 6: 3' Untranslated regions used in transplastomic plants
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