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Figure 1- Steps of making RNAi construct and transformation to Arabidopsis in order to
extinction of CLF gene. A) 400 bp fragment amplification from the beginning of CLF gene with
primers containing enzyme cutting sites. B) Cloning of this fragment into pFGC5941 vector in

sense direction. C) Cloning of this fragment into pFGC-insert in antisense direction. D)

Transformation of final construction into Arabidopsis.
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Figure 2- pFGC5941 vector map containing CHSA intron between two MCSs that is suitable for

creation of RNAi construction.
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Figure 3- Electrophoresis result of PCR production on 1% agarose gel. A) 400 bp fragment
amplification from the beginning of CLF gene (1) DNA ladder (M). B) Confirmation of cloning
in sense direction by pFGC-R-2917 and pFGC-F-2587 primers: Amplification of 330 bp and 730
bp fragments respectively from pFGC-0 (c) and recombination vectors have been obtained from
first cloning (1and 2), illustrating successful cloning of 400 bp fragment in sense direction. C)
Confirmation of cloning in antisense direction by pFGC-F-3505 and pFGC-R-4291 primers:
Amplification of 786 bp and 1186 bp fragments respectively from pFGC-@ (c¢) and
recombination vectors have been obtained from second cloning (1and 2), illustrating successful

cloning of 400 bp fragment in sense direction.

v



= e,

OLLE (A (T-DNA (55, cwslic) MS+Basta ol Lasws 55 e sl 51 4wl 5 0L 238 -8 ISS

Il s oz olS gla,d 5l sal oy 035 Jou OLLE (C .J5l Jus a5l 5 OS2 5 (B .05l Jos

Figure 4- Selection of transgenic Arabidopsis plants by the selection medium MS+Basta

(resistance on T-DNA). A) T1 plants. B) Selection of T1 transgenic plants. C) Obtained T2 plants

from seeds of selected T1 plant.

)ou\.»i JJ.>- @Lﬂ Q)‘ BE) JAL; C/ﬁld rjf /Y
Voo o M o0 oS ke SO e
L)lﬁmj\m)om PR\ r‘)jﬁtjjlsfﬁjjéﬁ
pm o b oadds V0 Sl 4 e gad (O

JE! 51 e Ll S5t 5l £ °C 53 V000

7A

PCR 5 cDNA 7w RNA g sl
il il 5 IS RNA £ sl 5 oS
oo b s el 4l 5 e sitalT OLaLS

(055,  (Trizol)  Jsp 5
8 ox! gl (Pazhouhandeh et al., 2011)

R



(\vay QL'L..AU Y ooyled A 5)‘93) ‘53”\.}:5 ‘53}‘}&'}‘9 d:u

Slr ok S5 s ol s A5 ol
(Invitrogen S ) RT Superscript III .S
Slad5 Ol Olsee swipt Sl e A5 el
5 bS5l L S PCR FLC s FT (CLF
s Pazhouhandeh LL g oui Cioyg G,

(1 S8) 258 alosl (Y1) Ol

Sheslaad U RNA s ol a4 o) 50
CoeS 5 CekS S 03l sy JSls s
5 ) 58T U5 5,585 2800 sy 55 b Lad e
L CDNA i Ldd ) a5 5h 5 S
Sl et ) sl RNAGH o 85 ,Se £ 51 eslin
ST 5 dT S56T 51 eslizad L5 WS

() Number of leaves
at flowering time

16
15
14
13
12
11
10 T

L7 [N

Linel Linel

Linel Linel Lined

nr

Line3 nr

C . Age of plant (days)
) at flowering fime

s
23
23 1
1 {
21 -
20
19 +
13

17
16 -
15

Line! Linel Lined UT

anslio B (WT) >y o oS 5 (Linel, Line2, Line3) 055 oo ot 9l 51 a5y 51 5 OALE (A -0 IS

Ol 3 (g oad 5 )l 5 DS o aslie (C L a8 Oloj 3 (g b 5 Wyl 5 OLLS oSy sluw

A

Figure 4- A) T2 transgenic Arabidopsis (Linel, Line2, Line3) and wild type plant (WT). B) The

comparison of leaves number in transgenic and wild type plants at flowering time. C) The

comparison of transgenic and wild type plants age at flowering time.
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Figure 6- Comparison of CLF (A), FLC (B) and FT (C) mRNA levels in CLF hp transgenic

plants with the cl/f mutant and wild type plants by the qRT-PCR technique.
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Generation of Arabidopsis early flowering plants by destruction of CLF transcripts via
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Abstract

The control of flowering time requires activation of a cascade of successive genes
which are affected by several internal and external factors. Some of these genes, such as Curly
Leaf (CLF), have inhibitory effect on flowering. Thus, by silencing of these genes, initiation
of flowering can be accelerated. In this research, the RNA Silencing technology is used to
investigate the possibility of production of early-flowering plants via CLF silencing. First, in
order to produce hairpin structure, a fragment of CLF gene of Arabidopsis thaliana was
amplified by PCR and then cloned in two sense and antisense directions, into pFGC5941
vector. The resulted recombinant vector was then transferred into Arabidopsis plants via
Agrobacterium method. As expected, initiation of flowering was accelerated in transgenic
plants in comparison with the wild-type plants. In agreement to the obtained results, RT-
qPCR analysis showed that CLF expression in transgenic plants was decreased in comparison
with the wild-type plants. In contrast, FT (a gene which induces flowering) expression was
increased in transgenic plants. These results show that RNA silencing as a novel and time-
saving biotechnological method could be applied to generate early-flowering plants.
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