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9- Defferential Screening
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Figure 1- Senescence gene expression: a) During leaf growth stages in Brassica b) Days after harvesting of broccoli florets.
By using northern blot technique (Result of author see references. Navabpour et al., 2003; Navabpour and Saburi, 2010;
Navabpour et al., 2011, for more details)

a RNA has been extracted by using 5gr of Brassica leaf. B- RNA has been extracted by using 5gr of treated broccoli florets.

RNA has been transferred into membrane and hybrid by radioactive signal standard pure probes. Result has been collected by
developing radiographic x-ray film. In order of equal RNA loading into the gel r-RNA-18s has been used.

Growth stagesin Brassicainclude:

GL: Mature leaf, S1: Senescence stagel (starting of leaf yellowish), S2-S4: Including 20%, 50% and 80% of average leaf
yellowish.
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Figure 1- Schematic view of pod.

A-Exterior structure of pod. B- Transverse cross section of pod. C- Transverse cross section of mature pod (Dinneny and

Yanofsky, 2004)..
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Figure 2- Amplification of BnFUL gene in transgenic and nontransgenic plants using PCR.

(wells 1 and 16 1 kb plus ladder; wells 2 to 10 transgenic plants; wells 11 to 13 wild type plants; well 14 plasmid and
well 15 neaative control of water)
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Figure 3- Southern blot analysis results.

(1 and 14 wells: 1 kb plus ladder; 2 and 3: digested DNA from transgenic plants of Okapi cultivar; 4: DNA from

transgenic plant of Okapi cultivar; 5 and 6: digested DNA from transgenic plants of RGS003 cultivar; 7: DNA from

transgenic plant of RGS003 cultivar; 8 and 9: digested DNA from transgenic plants of Licord cultivar; 10: DNA from

transgenic plant of Licord cultivar; 11: digested DNA from ctr. Plant; 12: DNA of ctr. Plant and 13:digested DNA from
Plasmid)
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Figure 4- Standard Curves in realtime_PCR for BnFUL gene.
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Figure 5- Standard Curves in realtime-PCR for GAPDH gene
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Figure 6- Amplification Curves and Melt Curves of transgenic and non-transgenic plants of Licord cultivar.

A-Amplification Curve of GAPDH gene. B-Melt Curve of BnFUL gene. C- Amplification Curve of GAPDH gene.

D-Melt Curve of BnFUL gene.
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Figure 7- Amplification Curves and Melt Curves of transgenic and non-transgenic plants of RGS cultivar.

A-Amplification Curve of GAPDH gene. B-Melt Curve of BnFUL gene. C- Amplification Curve of GAPDH gene.

D-Melt Curve of BnFUL gene.
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Figure 8- Amplification Curves and Melt Curves of transgenic and non-transgenic plants of Okapi cultivar.
A-Amplification Curve of GAPDH gene. B-Melt Curve of BnFUL gene. C- Amplification Curve of GAPDH gene.

D-Melt Curve of BnFUL gene.
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Figure 9- Comparing in gene expression for BhFUL gene in transgenic and non-transgenic plants.
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2- Post transcriptional gene silencing
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Figure 1- Map of pFGC5941 silencing vector
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Figur e 2- Explant sources from sour orange (C. aurantium).
A) Hypocotyl segments-derived explant, B) Epicotyl
segments-derived explants.
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4- Phosphinothricin acetyl transferase
5- Basta

6- Cauliflower mosaic virus 35s

7- Nopaline synthase
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Table 1- Forward and reverse primer sequences used in PCR

(bp) PCR Jsaxe Jsbs

FL{:/C P);:Tir Sequé:l)ct‘(;] ‘grimer Length of PCR
product
1 CTVF 5-GCTCTAGAGGCGCGCCTGCTGCTGAGTCTTCTTTCG-3 393
2 CTVR 5'-GCGGATCCATTTAAATCCGTGGTGTCATCATCACTT-3'
3 NOS F 5'-GAATCCTGTTGCCGGTCT-3' 167
4 NOS R 5-TTGCGCGCTATATTTTGT-3'
5 KAN F 5-ATGTTGCTGTCTCCCAGGTC-3' 382
6 KAN R 5-GAAAGCTGCCTGTTCCAAAG-3'

ol () U555 () 555 sen slasismin, -F JK4
V.;_ELT ol C)Jd_w BE é)l: BE wl.'v. .L.:J &U&dl.@-v‘.) J‘
NAA , BAP L5, slaes

Figure3- Hypocotyl- (a) and epicotyl- (b) segment-
derived explants from seedlings grown in the dark
in mediums supplemented with combinations of
BAP and NAA
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B (’;5 Ao 2 5 (’;V' B5 Lo bl s MS
o Lol an 1ty slaed S o S 5 Olas 5 ST 2
Lol iSdle Vsas S B0 5 eaSUsan 2 550 S L
53 31,8 Slw sy YVEY las s 5 4l Jlasl pH=0/v
i 0 e ) s s Sl Sael Vs, g
L e e V=Y Jsb 4 pladilr bl oS plaaisedn,
MS CiS Lmen JolS slackod Jal o5l diy Lo o
A3 e S AL ) s e ST BE Lass slaely s
53 p S e Yo BAG T 2 s 0, S ) GLST
5 e pH=0/V L Ly iScile (¥ 505,80 YO oS s

A e pns CiS e atia Y
(Rl Lo 53 0dd 21550 OLaLS 05 a5 Aol g

G=b 0l edd oL slaazals S slad sl

8- Benzylaminopurine
9- Naphthaleneacetic acid
10- Gibberellic Acid
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Table 2- Analysis of variance of effect of BAP and NAA on direct shoot organogenesis in explants of sour orange

Source

MS

BAP

NAA

BAP*NAA

error

15.55™
1.48"
0.68"

0.43

)‘J‘j;’.ﬂj:.‘* ns c-/.o CE”/): )\3 yﬁ
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Figure4- PCR analysis of transgenic regenerated shoots by primers of CTV gene, M: 100bp ladder, N: Negative control, P:

Positive control, 1, 2, 3: Transformed shoots.

167 bp
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Figure 5- PCR analysis of transgenic regenerated shoots by primers of NOSgene, M: 100bp ladder, N: negative control,

P: positive control, 1, 2, 3: Transformed shoots.
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Figure 7- Micro grafting of transformed shoots on in
vitro grown seedlings.
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Figure 6- Regenerated shoots in shoot induction
medium
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Figure 1- schematic diagram of pBI121-1FN-y-Oleosin construct contaning Napin promoter, oleosin gene, cleavage site

and y-interferon gene, Pnos and Tnos: nos promoter and terminator, Pnap: Napin promoter.
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Table 1- PCR conditions to amplify interferon gamma-oleosin.
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Figure 2- colony PCR analysis of interferon gamma-oleosin of agrobacterium; C-: negative control, M: Ladder Mix, lane
1, 2 and 3: agrobacterium containing genes.
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Figur e 3- noregeneration and destroying of safflower explantsin medium containing 40 mg | kanamycin.
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Figure 4- a) white regeneration of non-transformed plants on screening medium; b) putative transformed plants
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Figure 5- transferring of regeneration plant to shoot elongation medium
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Figure 7- PCR analysis of transgenic plants; M: Ladder Mix, C-: negative control, C+: positive control, lane 1. genomic
DNA of non-trnasformed plant, lane 2 and 3: extracted genomic DNA of putative transgenic plant containing genes.
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|y 0dd glacind el dy BAP alS 05 e;,n (et al.,, 1992
L 653 slaasalS 0I5 TDZ oS Jb= 5 s o il il
33> oeomen (Orlikowska and Dyer, 1993) S o o5&
s e Odd glaid il oo (oiS Lases 55 IBA
Solesd «S 5 op ¢ (Sankara Rao and Rohini, 1999)
e e s S S SIS s sk sl
ssb as 4S Syso 53 el TDZ sNAA S 5 s, 00
Sosem IS an g OLS 035 155 S TDZ U yans
.(Huetteman and Preece, 1993)

2l Ll sk o sai ) 4 S sl oS e
St A o3 VU E glaassainy b Ol 8 ol
Nikam ) L5 oo 1556 035, V0 A 5055, ¥ B Y (gladi gai
= enbe oS e Sl plis s (and Shitole, 1999
L. ) «(Paterson and Everett, 1985) ols Soll 3 1550 ol s
sl 0 55158 (Angelini and Allavena, 1989) s s 5

o 5l Alote Jalse 4 S Csllas 15l S Ol e

9- Herbaceous
10- Woody Species

D5 o 1y oS S 1 il U SISl s i oS e
(Yingetal.,, 1992) s 5 Gl is, ol 3l eslizal L

L Lacosl dile olas bl 5seb e 4 OL5 (slatnd
5 OBl a es ol wil b Al L plaplul
S8 (Gaspar, 1991) coul alS Col CiS s ednSs
5l S s S e 5 S Al ot oS S
Cle per £ &S g ol oS Ll b a5l s 4 LS e
O S s e 0L GRS Jas 3 b Ol SRl
Sl O (gladd chame 5o Blol Cugb ) s oDle
oy ol (A JS3) sl ol e oS 55 S5 5 s S L S
5 LS e DLS 5 e 3 g Bl 0 sbel g 2l
Sl osb Lo Sl eslinal Cle fran 4 23 0 J RS 4 5¢0
Sesliul 555 onls (S s s MS bS5 5 sl
ooy opl Ld e (Debergh et al., 1992) J5kis sl 4 LT
Al el ol

53 BAP 3l eslinl & & NAA L S 5 53 TDZ 51 sslizad
Debergh ) > 5 oo SIS 53 2 2155k e NAA L S 5

8- Somaclonal Variation

WY Lo g 5 1V 0 louds /gl 0393 / (Sumn § (o] g S § (gwikigeo



OSes 5 iy Lgbl v 0L 4 gl gl - Sl (ST 09 8 sl SO !

WSS s gl (O 5 anb (il amalS 1 glai sas A IS
Figure 8- sample of a) normal and b) vitrified plant

55 alinbedle 4 lad bl o055, VB0 sladisls o301 5 4 sai ) g Jome 3be oS e ol S 555
3&‘\5614_96u;§ﬂ 4 gad ool aU s Lads a3la g Sy gt s ol s Jl;u;)l};,oq.:)\:;:.@d,ajﬁ)
ybﬂuﬁjkﬂbjgw@u}sw\JW\ o O A oalanal 5 4 6[3)( Sﬂ}JQ}SMJ\ olals 03,5 1556 s

.(Basdmaet al., 2010) <l ol

&l

1. Angelini RR, and Allavena A. 1989. Plant
regeneration from immature cotyledon explant cultures
of bean (P. coccineus L.). Plant Cell, Tissue and Organ
Culture, 19(2): 167-174.

2. Ausubel FM, Brent R, Kingston RE, Moore DD,
Seidman JG, Smith JA, and Struhl K. 1994. Current
Protocols in Molecular Biology. New York City, NY:
John Wiley & Sons, Inc.

3. Bagheri Kh, Jalali Javaran M, Mahboudi F, Moeini
A, and Zebarjadi A. 2008. Designing and construction
of gamma interferon-oleosin fusion and transformation
in Brassica napus. Modern Genetic Journal, 3(3): 49-57.
(In Farsi).

4. Basalma D, Uranbey S, and Mirici S. 2010. TDZ x
IBA induced shoot regeneration from cotyledonary
leaves and in vitro multiplication in safflower
(Carthamus tinctorius L.). African Journal of
Biotechnology, 7(8): 960-966.

5. Bertani G. 1951. Studies on lysogenesis. |I. The
mode of phage liberation by lysogenic Escherichia coli.
Journal of Bacteriology, 62:293-300.

6. Debergh P, Aitken-Christie J, Cohen D, Grout B,
Arnold S, Zimmerman R, and Ziv M. 1992
Reconsideration of the term ‘Vitrification' as used in
micropropagation. Plant Cell, Tissue and Organ Culture,
30(2): 135-140.

7. Daue L, and Minde HH. 1996. Safflower,
Carthamus tinctorius L. International Plant Genetic
Resources Institude, Rome, Italy.

8. Gaspar T. 1991. Vitrification in micropropagation.
Biotechnology in Agriculture and Forestry, (17): 116-

(2l g e e e sk 4 e S s

126.

9. Gamborg O, Miller RA, and Ojima K. 1968.
Nutrient requirements of suspension cultures of soybean
root cells. Experimental Cell Research, 50(1): 151-158.
10.Horn M, Woodard S, and Howard J. 2004. Plant
molecular farming: systems and products. Plant Cell
Reports, 22(10): 711-720.

11. Huetteman CA, and Preece JE. 1993. Thidiazuron: a
potent cytokinin for woody plant tissue culture. Plant
Cell, Tissue and Organ Culture, 33(2): 105-119.
12.Kontsek P, and Kontsekova E. 1997. Forty years of
interferon. ActaVirologica, Slovakia, 41: 349-354.
13.Ling H. 2007. Oleosin fusion expression systems for
the production of recombinant proteins. Biologia, 62(2):
119-123.

14. Murashige T, and Skoog F. 1962. A revised medium
for rapid growth and bioassays with tobacco tissue
cultures. Plant Physiology, 15(3): 473-497.

15.Nikam T, and Shitole M. 1999. In vitro culture of
Safflower L. cv. Bhima: initiation, growth optimization
and organogenesis. Plant Cell, Tissue and Organ
Culture, 55(1): 15-22.

16.Orlikowska TK, and Dyer WE. 1993. In vitro
regeneration and multiplication of  safflower
(Carthamus tinctorius L.). Plant Science, 93(1-2): 151-
157.

17. Orlikowska TK, Cranston HJ, and Dyer WE. 1995.
Factors influencing Agrobacterium tumefaciens-
mediated transformation and regeneration of the
safflower cultivar *Centennia’. Plant Cell, Tissue and
Organ Culture, 40(1): 85-91.

WA liwnoy 9 3l 1Y o loud / Jgl 090 [ s j (Fos] g Sl (oo -


http://www.google.com/url?sa=t&rct=j&q=j.%20bacteriol&source=web&cd=1&ved=0CB4QFjAA&url=http%3A%2F%2Fjb.asm.org%2F&ei=eXSKT5ezOs7tOYPlhMgJ&usg=AFQjCNGic1G8DI5lbPPLCtz9ektjC5gcJg�
http://www.scimagojr.com/journalrank.php?country=SK�

e U 4 gl gl - Sl (SL 09 8 5l SO S

OSer 5 by bl

18. Paterson K, and Everett N. 1985. Regeneration of
Helianthus annuus inbred plants from calus. Plant
Science, 42(2): 125-132.

19. Richter TE, and Ronald PC. 2000. The evolution of
disease resistance genes. Plant Molecular Biology,
42(1): 195-204.

20.Rohini V, and Sankara Rao K. 2000. Embryo
transformation, a practical approach for redizing
transgenic plants of safflower (CarthamustinctoriusL.).
Annals of Botany, 86(5): 1043-1049.

21. Sankara Rao K, and Rohini V. 1999. Gene transfer
into Indian cultivars of safflower (Carthamus tinctorius
L) using Agrobacterium tumefaciens. Plant
Biotechnology, 16: 201-206.

22.Sareneva T, Mortz E, Tolo H, Roepstorff P. and
Julkunen 1. 1996. Biosynthesis and N-glycosylation of
Human Interferon-gamma: Asn25 and Asn97 Differ
Markedly in How Efficiently They are Glycosylated and
in Their Oligosaccharide Composition. Federation of
European Biochemical Societies Journal, 242(2): 191-

200.

23.Singh V, and Nimbkar N. 2007. Safflower
(Carthamus tinctorius L.). Genetic Resources,
Chromosome Engineering, and Crop Improvement, 4:
167-194.

24. Stachel SE, Nester EW, Zambryski PC. 1986. A
plant-cell factor induces Agrobacterium tumefaciens vir
gene expression. Proceedings of the Nationa Academy
of Sciences of the United States of America, 83:379-
383.

25.Van Rooijen GJH, and Moloney MM. 1995. Plant
seed oil-bodies as carriers for foreign proteins.
Biotechnology, 13(1): 72-77.

26.Yazdi-Samadi B, and Abd-Mishani S. 2007.
Breeding field crops. Markaz Nashr Daneshgahi, 6th.
Ed. Tehran, Iran. (In Farsi).

27.Ying M, Dyer WE, and Bergman JW. 1992.
Agrobacterium tumefaciens-mediated transformation of
safflower (Carthamus tinctorius L.) cv.'Centennia’.
Plant Cell Reports, 11(11): 581-585.

IWAY i 9 50ly ¥ 05las | Sl 0399 /ioms 5 cshot] 3 S5 gmtide


http://en.wikipedia.org/wiki/Federation_of_European_Biochemical_Societies�
http://en.wikipedia.org/wiki/Federation_of_European_Biochemical_Societies�

OSes 5 iy Lgbl v 0L 4 gl gl - Sl (ST 09 8 sl SO !

WY by 9 3l 1Y o5lols [ Jgl 0590 [ (s § (oo g S (owidiieo -




Ol 21 4 (19 )19 O 4 WIS (Kt )1 5 Curdg (SS90 (v y

Tl 35 5 M eslidle e ske DU

LS POl 5 el i sl 5 A1l )8 (g gmtils 5 5 4 =Y 5 )
Sl o R (g5 5LaS o aSKils
Ozl $305LaS (551550 g oSl 55 =Y
alemzadeh@shirazu.ac.ir: &g ;S Gy (DL J g slns 55

QVAVYE 5y gl = VN T bl s i)

() (S § 0] (wige
1T Olio) 9 3mb F ol ( Jol 0598

o v

VIV-) oY axio

ouuS

ool b yis™ 4 J18519 D50 sddils (K sl curdg (wip s5kan 4 yol>  gdngh
SLpb 4 (F13)0g D30 g 0 Halin (med 4 ol T Doge (J9Tg SS9
9 PREVENTER JINCEILGAZ JRON LINDREW AGIOS SOSTIS
2948 & o0F 1 sgiake 33 Jwed plol yuis 3 cwil3sT 5eds” 31 MASTROGIORGIS
9 CaMV 35S yuin oubiid 2lg Sly colais! b FHET 3 ooliial b .ad by
3590 395 o (S Aiges Hdgw b O3 w5l i g ST qw g W19 b NOS sadssbl
43,10 3g9 Db Pl plod pei 58 45 B ygnl OF 31 9k ol 38 .S F s B wyp
Cwl3aT 5gis™ 31 (10519 OHd aild 457 310 Ulii mls .ad colitl 18 58 Olgie
318 15 N0S swiad Ol 9 CaMV 35S iy oouliid 195 395 P95 10 9 Wikudd didu I
Sgn Olaskin Cud 4 » 58 Wb Lalbyly Jwi sl S99 4 Olpl ywgn 4 465
3 GBI b ol yoi Sl 30 Lol 39 i T Sy curdg (S0, AL
BT Olaskio cud ST » 30 BAID cul 03¢ 48w 315 350 30 GBI 45 15509

Sl O

SIS slaely

(3 (0n]
Lali,ls SS90
Oy
aizy )l LS

wld)lg



Q‘)&A}édﬁf}&:&

...é‘é}'j O yd sl ‘;Zéq‘)'}? VW7 djﬂ,.o ey

S il sl 53 8 ol o it il (sla ias
Zareand ) Lls ke 5 OLS ol Cod 0350 Ol 5l e
Alemzadeh. 2011; Rastgoo and Alemzadeh, 2010;
.(Gomrok et al. 2009

ool b s Sl OV pame ades 5l 8, slaadls
5l 4 S 518 Ol sl B oS sl (g5 ,sliS
e e DL U GUN-A S -
03 aS 5, S o,lal sy sladils 4 Ol5 e e 3ol esls
oy 2l Gt dhst o sadenl S LT
slaah by col il s S 558 slobes slafos b
(Sarad etal. 2004) wlos LS Cile  plis S s
Glaals 5 ey GlaodiS e S5 5l (Kb 538
A5l G Sler SSbe 4 S VU G e il b 28,
LS a el Slsly o b 3l 1 55 ks, slaails 5L A
i 45 s plal la 558 1L sl ol edes
Dlesls yolamtl sp s 4l o)l 5 OlS iS5 el
i il Al 5 bgw als Sl day HelS 4 )3 Als Dl
Ao s YY aS Clar g LB das o |05 Oolsyly Ol s
At IS b Jea O 108 1l ol S 5 e
oot &S ol 4 a5 L (James. 2011) ol a1 5 s s
el S5l Do a5 538 5L sy s Sl Sledes
o 3 Sl ¥ a5l o3l i VL 5 555
Lo e ol el 5 OV pams 0iS A 5 glay 528
O eded Aol e s a4 s s aml 5 OlalS cis
Sk sy e S ke 5558 150 sl Olyee s & 51 e
g Oy Sl ol slrpds S Ol an Wilg e
3,8 L0 am g a0 sy, sladls W5 ae) 3 oS
(Rajaie. 2010)

Lel laesysl 3 5 Y guams casy sl 5 LS 55,5 4 ar 5 L
i Olals ol syl 5 Sl (Ml Cols 4 o w
O3l a3 5 o s Oler L3 les 1S s
ol b sk a4 cilise (la ) 508 s 55 ool sla e
5 S Sype G105 slad peme 53 LGl O a5 OLALS

o gl BT s Y e Jlu 5 aS tash b o

dodlo

Los o3 Ml op S ctmme 058 5s M) x5
ol o Rl Jls 4ol O ol 5 138 s
S laSaly 4y i M5 mbe pla s Ol e sl
33l o Oty IS Ly 2l e A5 ke &
Bertoni and Marsan. 2005; British Medical Association. )
53 M J s Cames ol gl el &S ol g0 (2004
5 035 s Sl g, Sl esli il L Ll GOl sae
S 5o 5 slaosl 5 Al (SO Sl SU oL
Sl ysliws n tege hoal (5,508 Sl 5 Ll
Va5 OLALS A (sl s s S g
Ay s S M 015 e LT 51 eslizal L oS das
wllSaly 5l st 5SS s By 02 3 el 1) Ol
OLalS abexr 5l (6305LaS a3 Ak (slasslas b oS ool
ol 5 BLS G 5 i Jsame M5 e a5
OLalS [ 5gh (James. 2011) ol ol pls 5 0Ll 8l 1y
SRl b gl slse (el sieas (65,58 as e 3 w1 S
M5 e Al 5o s Shes (L1 el (osllas i
S S eslinad 5 5 slaas o (LalS 5o (Glodis B iy
s IS el bl il plan ol
S300LaS (5555 s Sl eslial 5 ol gl el
3D SV pmme ol il ol Jle e i s T(ISAAA)
53 il SV pames G 2S5l (Y1) 14T UL
Osaben VEA 51TV 0 s al G (o3 Cain A, L Lo
53 .(James. 2011) el ey S 35 V0w lSa
ok il ol s )l 5 d s Sl YY) JL
355 LIS e Ol VL @ a5 S s ()
OlalS o3 9A 5l i S (6, 5ba L(James. 2011) Wi,
s e LSS J e Sle cpl L s s 5 a1
o b a5 DY sz SIS 55wl oS 550 00 pn i
b .(James. 2011) Jw ; ;LSa koo You sy 4 Y000

1- Transgenic plants
2- International Service for the Acqusition of Agri-Biotech
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Table 1- sampling according to SO standards (1SO 21568 & 1SO 13690).
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Table 2- Sequences of primers, target DNA, and amplicon length used in this study.
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Table 3- Transgenic corns were planted in Argentina.
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8- Biosafety Clearing-House (BCH)
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Figure 1- Detection of invertase genein DNA from maize seeds using IVR1-F/ IVR2-R primers. 1. 100 bp size marker,
2. Non transgenic maize as negative control, 3. Imported maize seeds.
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Figur e 2- Detection of CaMV 35S promoter in DNA from maize seeds using 35S-1/35S-2 primers. 1. 100 bp size marker,
2. Non transgenic maize as negative control, 3. Imported maize seeds.
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Figur e 3- Detection of NOSterminator in DNA from maize seeds using HA-nos 118-f /[HA-nos 118-r primers. 1. 100 bp
size marker. 2. Non transaenic maize as neoative control. 3. Imported maize seeds.
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Figure 4- Construct MON 810. The construct used for the transformation of maize.
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Table 1- Cultivated area and statistic society of cucumber and tomato products in Kohgyloyeh va Boyerahmad province
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Table 2- Averages of Endosulfan and Diazinon residue in cucumber and tomato at the four countries as well as the

province
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Table 3- Averages of Endosulfan and Diazinon residue in cucumber and tomato at the markets of Yasouj, Dehdasht and

Ghachsaran.
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Figure 1- polymerase chain reaction products (284 bp fragment) on agarose gel 1/2% M: size marker 1X.
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Figure 2- polymerase chain reaction products (284 bp fragment) was digested with Haelll restriction enzyme on

polyacrylamide gel 8% (M: size marker 50 bp).
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Table 1- Allele frequency in the population (by percentage).
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Molecular analysis of physiological stage of |eaf senescence
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ABSTRACT

enescence is a final developmental stage of leaf, which is very important as genetic and

physiological aspects. Many genes are activated at this stage and most of them show remarkable

transcript. The function of senescence is to control regulatory physiological changes. This include
cessation of photosynthesis, chloroplast degradation, chlorophyll loss and protein breakdown. Senescence
can be initiated by a wide variety of different internal and external factors, as well as being an essential
part of plant development; senescence in leaves is also induced prematurely by a number of different
environmental stresses. Since plants cannot escape from adverse environmental conditions senescence is
one mechanism that plants have evolved to cope with such problems. Interestingly, senescence could be
induced in plants even after harvest. This phenomenon is observed in such vegetables like broccoli, lettuce
and cabbage. Many different senescence—enhanced genes have been isolated, characterized and cloned.
Expression analysis of these genes showed a broad range of expression some time before phenotypic
changes to last stage of senescence. So it seems that many signaling pathways should be involved in this
process.
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ABSTRACT

ilseed rape is one of the important oil plants that its cultivation has been expanded in Iran in

recent years. Seed shattering before and during harvesting is a problem of cultivation of this

plant can causes up to 50% yield decrease depending on the environmental conditions.
Production of seed shatter tolerant plants can increase the yield. Different genetic and environmental
factors can affect this trait. The FUL gene is one of the genetic factors in that its over expression could
prevent silique opening and seed shattering. Rapeseed transgenic plants of three cultivars containing the
BnFUL gene were produced and molecular studies were carried out on T, generations transgenic plants
using PCR, Southern blotting and real time PCR. PCR showed that the BnFUL transgene has been inserted
in the transgenic plants in addition to the internal gene. The copy number of transgene in transgenic and
control plants were analyzed by Southern blotting which confirmed presence of at least one intact copy of
the transgene in transgenic plants. Real time PCR showed that BnFUL gene expression in transgenic plants
in comparison with control plants has been increased. Differences between the expression of transgenic

plantsin different lines could be because of position effect and copy number.
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ABSTRACT

n this study transgenic plants of sour orange (C. aurantium) that is an important citrus rootstock were

produced by Agrobacterium-mediated transformation. Epicotyl and hypocotyl segments-derived

explants were co-cultured with Agrobacterium strain EHA105 carrying pFGC5941 plasmid
containsing CTV coat protein (p25) gene. One of the main objects of present research was to improve the
direct in vitro organogenesis efficiency in C. aurantium. Therefore different combination of BAP (0, 1, 2
mg/L) and NAA (0, 0.25, 0.5 mg/L) were used in selective medium to culture transformed explants. The
highest regeneration (57%) was obtained from explant treated with 2 mg/L BAP and 0.25 mg/L NAA.
Effects of wounding and vacuum infiltration on transformation efficiency were evaluated either. The best
transformation efficiency (11.25%) was obtained from explants that were vacuum infiltrated during
transformation and subsequently were cultured in medium containing 2 mg/L BAP and 0.25 mg/L NAA.
PCR analysis using two different genes were performed to confirm transformation. Micro grafting of

transformed shoots were carried out on non-transgenic, in-vitro grown seedlings.
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ABSTRACT

he use of plants as a source of medicine is traced back to long time ago. Modern biotechnology
proviedes the possibility of production of valuable protein such as pharmaceutical protein in
plant. In this study human Interferon gamma-oleosine genes under the control of Napin promoter
were transferred to Carthamus tinctorius L. (safflower) by Agrobacterium tumefaciens strain LBA4404.
Cotyledonal explants from safflower plant (Carthamus tinctorius L.) Padideh cultivar were used for
transformation. The transformed plants were screened on MS medium containing 0.09 mg L™ NAA, and 1
mg L™ TDZ containing 40 mg L™ kanamycin. Presence of transgenes was confirmed using polymerase

chain reaction (PCR). Characterization of the transgenic plantsis going on.

Key Words

Agrobacterium, Carthamus tinctorius L., Human Interferon Gamma-Oleosin Genes, Molecular Farming,

Transformation
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ABSTRACT

his study was carried out to detect the presence of genetically modified maize in imported
into Iran using molecular approaches. Five samples of imported maize from Argentinain the
second half of 2010 were obtained from Bandar Imam Khomeini custom. Using specific
primers for CaMV 35S promoter and nos terminator, PCR was performed. In this study
Invertase gene of maize was used as internal control. The results showed that maize samples imported
from Argentina were genetically modified and they have regulatory regions of CaMV 35S and nos in their
genome. The shipment was not labled and there was no indication in the accompanying documents that the

shipment “may contain living modified organisms’.
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ABSTRACT

nsistence on opposing transgenic plants and genetic engenearing by some individuals and/or

organizations, hasresulted high levels of application of dangerous chemical pesticides in Iran.

Samples of cucumber and tomato fruits were collected from various fields of Kohgiloyeh and
Boyerahmad province and the residue of Endosulfan and Diazinon were determined in them. The highest
amount of residue was of Diazinon in cucumber. The average residues of Diazinon in cucumber were
0.462, 0.669, and 0.205 mg/kg in Gachsaran, Boyerahmad and Kohgiloyeh respectively. However the
internationally accepted maximum residue level of Diazinon in cucumber is 0.1 mg/kg. The residues of
Diazinon in tomato were 0.504 and 0.534 mg/kg in Gachsaran and Dena respectively which are higher
than the international levels. According to this research, the average residue of Diazinon in cucumber in
the whole province was 0.355 to 3.5 times more than the maximum residue level. The residue of
Endosulfan in tomato fields of Boyerahmad regions like Tangari, Keveshk, Tang Tamoradi and Sepidar. It
was aso higher than the international limits in Khairabad region at Gachsaran country. The residue of
Endosulfan on cucumber was higher than the international levels in Tangari and Dornkore regions of
Boyerahmad country and also Dehre, Dehkhalife and Shain brakan regions of Gachsaran, Delirech region
of Dena country and in Zarghamabad of Kohgiloye country. The results showed not only the presence of
high levels of Diazinon and Endosulfan residues in tomato and cucumber, but also showed that the period
between pesticide use and marketing was also very short. It also shows that number of spraying,
recommended dose and the interval between the spraying, were not taken into consideration. Continued
restrictions on the application of transgenic plants is therefore considered as acceptance of the continued

application of Endosulfan and Diazinon and their presence in food basket in Iran.
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ABSTRACT

HC locus codes antigens and leukocyte surface proteins which have roles on immune

reactions and identification of foreign proteins. In cattle this locus is known as Bulla and is

composed of three classes of genes: CLASS I, CLASS II and CLASS 1II and is located on
short arm chromosome 23. Each of these classes of genes has complex and various genes and each gene
may have dozens of alleles. The objective of this study was to study the variation of exon 2 of locus
BoLA-DRB3 in buffalo population in Khuzestan province. In this study, the Heminested-PCR method was
used to amplifing this exon. In order to determain the level of polymorphism, blood sample were collected
from 80 buffalos in Shadegan, Ahwaz, Dashte azadegan, Dezfoul and Shoshtar cities. DNA extraction and
exon 2 of the MHC gene was amplified by specific set of primers for this gene to produce a 284 bp
fragment. The amplified fragments were digested with Haelll and Rsal restriction endonuclease. Digested
products were separated and were stained by vertical electrophoresis on 8% Polyacrylamide gel. After
digestion with Haelll and Rsal nine and ten alleles (restriction digestion pattern) were obtained at this
locus respectively. Alleles a and b with 34.37 and 23.75 percent were the most frequent aleles when
digested with Haelll and alleles a and b with 20 and 30 percent frequency were the frequent alleles when
digested with Rsal. We identified 17 genotypes using each of the restriction enzymesin this population.
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