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M. DNA molecular weight marker,1Kb Plus Ladder (Invitrogen); 1. Recombinant plasmiJET-FR, specific chloroplast vector for

Tobacco (appearance of one site and linearizatfoplasmid 6841bp was confirmed); 2. Recombinantsmpia pJET-FR, specific
chloroplast vector for Cotton (Three expected b&3d,8bp, 1507bp and 346bp was appeared); 3. Renamttplasmid pJET-RRspecific
chloroplast vector for Lettuce (Four expected b&8P2bp, 1130bp, 378bp and 349bp was appeareReebmbinant plasmid pJET-ER
specific chloroplast vector for Carrot (Three expddand, 5196bp, 1448bp and 378bp was appearddicdmbinant plasmid pJET-ER
specific chloroplast vector for Carrot (Three expddand, 5328bp, 1253bp and 378bp was appearddicdmbinant plasmid pJET-ER
specific chloroplast vector for Maize (Three expedband, 5684bp, 1122bp and 378bp was appeard@gcombinant plasmid pJET-kR
specific chloroplast vector for Carrot (Three bénydength about 5000bp, 1500bp and 500bp was apged. Recombinant plasmid pJET-
FR., specific chloroplast vector for Lime (Digestioatfern indicates that this recombinant plasmid m@a8amHI recognition site and

plasmid has not digested)
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Fig. 3. Enzymatic Digestion analysis usidmdlll, in order to analysis of present and accuracl®

fragment in specific plastid vectors that conseddor tobacco, maize, lettuce, canola and tomato
bt ot 048" J5EMCS U soen gz 55 FR 2k3) pJET-FR 1 «dnvitrogen 1Kb Plus LaddeiDNA 3, 055 65100 S M @

355 83100 KL M 1€ (sl 0ds 04l gas g 5> FR4xk3) pJET-FR .\ «Invitrogen 1Kb Plus LaddedDNA S0 055 55101 Kts M
Cgr » FRLLS) PIET-FR2 Y (cmul ois 0515 5 uan Cgr ;5 FR i3) pJET-FRy 2 «Invitrogen 1Kb Plus LaddeDNA J,<J,.
X sl 0k 38 guner g 53 FR 213) pJET-FR . «(FermentaslKb LadderDNA S5 055 5510 Kokis M et 0as 04l gan i

(ol 0 3 S gonen g 5 FR ok YLz) pJET-FR

a. M: DNA molecular weight marker, 1Kb Plus Laddlevitrogen); 1.pJET-FR(FR fragment was cloned in direct side with vedt£S);

b. M: DNA molecular weight marker, 1Kb Plus Ladd#witrogen), 1: pJET-FRz (FR fragment was clonedlirect side); c: M. DNA
molecular weight marker, 1Kb Plus Ladder (Invitrogel. pJET-FR (FR fragment was cloned in direct side), 2. pJIR[:KFR fragment
was cloned indirect side); d: M. DNA molecular weignarker, 1Kb Ladder (Fermentas), 1. pJETHRR fragment was cloned in direct
side), 2. pJET-FR (FR fragment was cloned in diséi¢)
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Fig. 4. Enzymatic digestion analysis of recombinadGi, pNG and pFNGi in order to accuracy of clanin

«(Invitrogen 1Kb Plus LaddeDNA J& 4 055 8501 5Ktz M

L anbad opl g m 53 > SphI ‘..L}?Toliil? Sphl w515 sl LGP 05 LW ol sNEO 0 iy 5 IS —nlS” (gl )l PNGI ey 23T s
3 YA U1y e Slabis 35,8 L L0 FR &b 87 0 53 0T (63le05lS 5 05 53 ol o8 CaslS” (3l OSGI G 3 5 03 & GBlodl (g el s 31 esliul
SPNGS 55 ety (o 5T oon HJUTD 5 8 (g5lupalls 5 i 5,8T U5, 51 63k S YOO dalsd ol 53 5 ks alls (55l o YOOD
Y B 5 TUPNG S 5 5 dadly o 5T o) PNG a3ty 53 GFP 5 N0 05 55 e by Il sl D21 55 4 BHI 5T L PNGI
BamHI o 5T U PFNGI sanud S 5 5 wasdhy (a5 T ian € BT 0 5TUPNGI LS 5 5 sy (o 5T e

M. DNA molecular weight marker, 1Kb Plus Laddenftrogen); a. Enzymatic digestion of pNGi plasmiarthoring chloroplasheo gene
cassette and inducible cassettgfplisingSphl enzyme . Sphl recognition site have been added using priméfdaafter isolation of whole
cassette and its cloning in the center of FR. Ebque2988bp and 2555bp band was appeared and/fad&ibbp fragment was isolated from
agarose gel.

b. Enzymatic digestion analysis of pNG and pNGbrebinant plasmids usingglll in order to verify polycistronic placing of nemdgfp
genes in pNG plasmid. 1. Enzymatic digestion ofSpNecombinant plasmid usiri8glll, 2. Enzymatic digestion of pNGi recombinant
plasmid usind3glll. C. Enzymatic digestion of pFNGi recombinantgstad usingBamHl.

GFP F GFP R
primer primer

q GFP
!

SphifPvull [ Regulating elements and marker fragment ]

E 1 ]

SphlfPvuil

5

primer primer

K] ,,g..b...;"." f‘yb})}ijETJﬁb): (FR)&@)&{(’}J}‘\JOJ—-SLSKJM :\:?LJ LS)LNU‘}K&:JW LSL“"_GJQ

sy polast sla Jal- sl 5 PIET-FROS 55 oDy 570 40 K515 05
Fig. 5. Schematic view of cloning of plastid flangiregion (FR) in pJET vector and introduction of
regulation regions and reporter gene into the ceriteecombinant pJET-FR plasmid and constructibn o
specific plastid vector
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Fig. 7. Schematic view of designed cassette genedie-antibiotic betaine aldehyde dehydrogenaseBA
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Designing and construction of specific plasmid constructsfor targeted
plastome transfor mation

Mohsenpour, M., M. Tohidfar? and N. A. Babaian-Jelodar>

ABSTRACT

Mohsenpour, M., M. Tohidfar and N. A. Babaian-Jelodar. 2012. Designing and construction of specific plasmid
constructs for targeted plastome transformatioanian Journal of Crop Sciences. 14(3): 218-234. (In Persian).

Integration of foreign genes into plastid genomesuo through homologous recombination between ftank
sequences of gene in plastid vectors. In this sty analysis of plastid: genomes using bioinforogati
databases, we succeed to select a region of plasismalien gene targeting sequence .including theopgate
length for homologous recombination and integratioplastome, specific plastid origin of replicatjdargeting
gene to inverted repeat region of plastid genonaeusiique restriction enzymes recognition sitehadenter of
flanking region sequences for alien gene integnat®nce similarity (%) of the flanking region seqges would
increase transformation efficiency of plastome ditically, therefore, a pair of primers was desigtedsolate
the plastome flanking regions. These primers wedgdGimilar to all plant plastomes, but the lengtid a
sequence of their amplified fragments were variableifferent plant plastomes. Flanking region ssuee from
tobacco, cotton, corn, lettuce, tomato, carrot, eneh the canola and lemon plastomes that stilt glastome
sequences are not available in Gene Bank weretasbland cloned. The accuracy of cloning, presendt an
direction of flanking regions fragment from diffeteplant plastomes were confirmed by enzymatic stiga
analysis usingHindlll and BamHI. Then different types of chloroplastid vectorsing different regulation
elements were constructed. The regulation elenteatxould be used for efficient expression of align genes
in different plastids were /including plastid conhgive or inducing promoters and terminators, dléa
untraslated regions, Ribosome binding sites oftilasuitable restriction enzyme recognition sifess cloning
and expression_of desired gene in single or pdhgig status, reporter genes, antibiotic or notibaotic
markers and sequences. for removing of marker gemese recombinant chloroplast plasmids includiny@F
and pFNG can be used as universal and specifiongetdr chloroplast transformation. Thus, in thisdy we
succeeded to design the high efficient and speglifistid vectors, not only for plants which thelmgiomes were
completely sequenced, but also for other plant ispethat there is not any sequence of their plassom

availaable in databanks.

Keywords. Plastome, Specific chloroplastic vectors and Tiamsétion.
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