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Figure 1- Binary vector pBI121
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Table 1- hormones which were used in 2 different regei@rahedia
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Regeneration medium2 Regeneration medium 1 Hormone

1mg/L 3 mg/L BAP

0/1 mg/L 0/4 mg/L NAA
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Figure 2- Shoot tip grafting. A. seedling @itrus aurantium. B. Horizontal cut of rootstock (remove the 2 new
leaves), C. vertical incision of rootstock, Depration of Scion, E. The shoot-tip is placeddsasihe incision of the
rootstock, F. Protection the incision area withagfitm, G. Grafted plants are kept in a shadow area and arered

with a closed plastic bag for about 1 month, H. Sheot starts to actively grow, plant is transférte a greenhouse
area with normal illumination.
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Table 2- Primers, Amplified fragment and annealing tempeethat used in PCR reaction.

(°C) Jlat o slos (BP) (5,55 aals J b S5 b S5t
Annealing Leangth of amplified sequence Primers
fragment (bp)
ForwardCCCGCTTCGAAACCAATGCC 5
57 1097 , gus
ReversaCGTCCTGAAGAAACCCCAAS
Forward: 5’ ATGATTGTACATCCTTCACG ]
o8 850 Reversd GCTGTTTTTATGAGTTGAGS’ virG
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Figure 3- In vitro Mexican lime seedling. A. Etiolated

seedling that grown in the dark, B. Seedling thratg in
normal condition.
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Figure 4- Histochimical Gus expression in
Agrobacterium. 1. Strain EHA105 carring binary
plasmid pBI121, 2. Strain LBA4404 carring binary
plasmid pBI121, 3Agrobacterium without pBI1121.

53 plS a Ln g edd A0l Syl K, 03051 L S EHAL05
OLL @US 0 (55l e V1AV UL ) pebs el 1SS 5o

(0 JSE) 35 050 S5 ST slad s 2505 s i

bl K5 gn ST bl Clile s
0> Gl e S a8 sls Ol i ¥l e S )
il Glac Ble s Ladisain) O 055,05 A Ol e
s slachle 53 S S osb 4 505 3y elallS
S A Ol 5 00,5 A8 el 2 s 6 S s O
«S Jls 3(CiD —# S 35) 55 Ao 30 g Ao 3 Vv
035,55 Mals zd 55 p S el o r 5 VO glachle 55 ek sei s
i 53 p S e VO B 5 cnl 51LBA-F S) L

Ao 4 S I 53 e bblS S e 1T Slind clale Ol e

@b Che ()
S 315 DL 3 e SIS ks il s ) ol ol
Sla il S a s s el 5SS Gl o
320 s ol pme SN (6L g g b & gad i e
Sola e S 1550 CiS lame il mhaw g3 g
L, 6l o e I8 Ao s Sl dslie aid edalive

4 sai 5 3l eolinal Ly oS als O 05 8Ly ST e s 5 5052

WA (bl g ke /) 05loit /3l 059 [ Sum § (o 3 S (ot -



e P9 4 05 JH 9 2155k Siludne OSan 5 i b sblasctom

10 9 8 7 6 5 4 3 2 1 M

1097 bp

Slaw yor M,:sb,};\ Forlp oo Aol sk 4 QUS 05 olantl sl ST Sl eslinad U Slads (gloey (ST 0 (S
(i J28) Loy 505 Y Sl (e J,28) O €505 ) Sl «(AKD) DNA 5050 055 Slis M. EHAL05 5 LBA4404
Ll s Gids SV e bop g Sl ST slan g Ve A F Y Salr s S ¥ lale b SUs ST slan e 4V O X Sals

el pgp Sy ST gla s B30l 5 5 QUS O 5 5 eduns OLES )+ AVDP

Figure, 5_ PCR analysis of genomic DNA of transfedmgrobacterium with gus specific primers which successfully
amplified expected 1097 bp gene fragment. M: DNAkea 1: Negative PCR control with no DNA {Bl). 2: Positive
PCR control with GUS plasmid DNA. 3_10 :Transfornfggiobacterium strain EHA105 and LBA4404.
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Figure 6- Evaluating appropriate dose of the selection agenshoot regeneration. A. Concenteration of 1afl m

kanamaycin killed Mexican lime explants, B. Concatibn of 75mg/l kanamaycin killed Mexican limepéants, C.
Shoot development and callus formation with 50 rkgfiamaycin, D. No kanamaycin
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Figure 7-The effect of explants amsgrobacterium strains on percentage of callus induction
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Figure 8- The interaction of explants addrobacterium strain effecs on callus induction percentage.
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Figure 9-The effect of explants aniyrobacterium strains on shoot induction percentage
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Figure 10- Transformation of explants. A. Obliquely cut gbieotyl, B. Obliquely cut of internode, C. Callus
formation at the end of explants segments, D. saftrmation in regeneration medium, E. Transgerioos
regeneration , F. Transgenic shoots in shoot gromettlium.

w5 0SS a5 >l 55 guUsS 05 Ol als oS S

(7,

QL;; ol UL;Q wli LJ:JJ" &Lﬁ)) ;i.:) JTf‘f GUS&I«:&Y&) J}l’;ﬁ).} 4.'3;&9”)‘}3 nggff)DGUS&ww d}&)i—\\ JS;:

Loes QUSOS

Figure 11- Histochemical GUS expression in transgenic ciplasts leaf.

. ¥4y uhwbs)l@/\ o)Lo.&/Jﬂo)’é/‘;’&mi}‘;Loi‘s@ﬁjww



OLr 5 jtdm o obilosdw ey e 4 05 JESl g 21556 Silwdug

OJAI Sy @Lb ERE™ (bul QLZJ_LA)I )] 6‘4«03’& -y dj-’-?

Table 3- Summry of transformation experiments
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quS o5 Gus® shoots Rneﬁqeer:jai\lrjigio Strain Explant number
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. . 1 EHA105 Internode 1

10% 10% 2 EHA105 Internode 2

. . 1 EHA105 Internode 3

2 EHA105 Internode 4

30% 10% 1 EHA105 Epicoty 5

20% . 2 EHA105 Epicoty 6

15% 15% 1 EHA105 Epicoty 7

2 EHA105 Epicoty 8

5% 5% 1 LBA4404 Internode 9

2 LBA4404 Internode 10

. . 1 LBA4404 Epicoty 11

2 LBA4404 Epicoty 12

10% . 1 LBA4404 Epicoty 13

15% 2 LBA4404 Epicoty 14

. . 1 LBA4404 Internode 15

2 LBA4404 Internode 16
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Figure 12- PCR analysis of genomic DNA of transgenic citrisngs with gus specific primers which successfully
amplified expected 1097 bp gene fragment. 1-5: dividual transgenic shoots which expresgpd gene. 6: One
regenerated shoot which don’t exprgss gene. 7: DNA from untransformed shoot. 8: Posifd&R control with GUS
plasmid DNA. 9: Negative PCR control with no DNA,®). M: DNA marker.
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Figure 13- PCR analysis of genomic DNA of transgenic citrlenfs withvirG specific primers. 1-12 : DNA samples
from transgenic shoots. 13: DNA from untransfornsbdot. M: DNA marker. 14Agrobacterium without pBI121. 15:
Agrobacterium carring pBI121. 16: Negative PCR control with n® (H,0).
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