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Figure 1. Schematic representation of the RNAI construct used for chi knockdown. chi-RNAI construct
containing a 530 kb sense and antisense of chi’s mRNA and 741 kb of pdk gene as a spacer intron between sense
and antisense of chi gene. This construct was cloned in pBI121 plasmid including kanamycin resistant gene,
NOS terminator and CaMV 35S promoter.
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Table 1. Sequence of specific primers for silencing vector containing chi gene for PCR

S 5t S s S5 (Glcir) PCRU sweme Jsb

Primer Forward primer (5'—3") Reverse primer (5'—3') PCR size (bp)
Lg‘*‘f‘ “:’“ CTATCCTTCGCAAGACCC  CAGCATTCGCAGTGCCAGTT 607

romoter
sl A AACTTCTCAATGGCACGAC  GCGGGACTCTAATCATAAAA 568
Terminator

ﬂﬁvu_s“f GCGGTGAGACAATAGGCG' GAACTGCTTGCTGTCGGC 2100
Ir

o pslee gl s el pn SUy S 05y o
A e S e sl pliaty) CuiS a4 S S
Sk ) 3l gl ol 5 glaenmalS s iz IBA
() 5 ole Sy ol amealS 28 s S e
R Ol SIS 3l &gy el g OaLS 55
S0 Do g QWS W (85l 5 a5
L3S 3 s dald 5 )l 5 OALS

il 5 OLlE s chi 05 gsl= RNAT 5L slubs
OlS « chi 05 sl sals o3l Jal aul ) shiee
5 Sl 0SS 5l DNA &l sl ool 5
Us &S 5) DNA zlsud S oS 5 aslizal b dals
PCR 2815 . ol (81030 S JG1S o et bl s 3
S ST e s 3l el b eyl 3 OlalS A
Sl e A plomil Chi 05 (55l salt JB gl o
ST i Gl 5 el 5 omsu§3ﬁ¢,\9 KW
() sdor) L3 i s )b VP O3

gl e ol 53 CDNA w5 RNA 2 puiul
oS Slesliad b aals 5 ol 5 0alS S IS SIRNA
oyl b Ll s Us S ,2) RNA gl s
S5kt a1 2l s RNA 5 0 ol (S-1020 S JJ6is
Thermo Scientific ) DNase | L Jla>! (gla Ss 1 Col
38 Sl e s YV sles > (DNase HENOS25, USA
Al aads Y et

Coul s ollS s chi 03 Ol (GRT-PCR 405
oo S eslimad b cdals OlalS 5 d el U (o5l
OFoo b eslial b ol Oly i s 5 QRT-PCR
13505 3l eslial U 55 L [2iSTs o33 s aculws AACT
SRSty al el ol el 5T slaand ;) gl

(Y dj.k:—) L ealeal C>-J.A Qj Q\j.&sb efl A Qj

S i edbl olS 4 Chi 0F gab= o gel o)le JU]
L miSer 5 (S Sews o) 5l bl oS o5
S A 5 8L S J A3 eslizd gy SU S
ooty (5 S O grmndlinn g ey */8=2/0 45 (5 ;S1 ODeoo
s b sles) Al Sl il adBs 53 550 £00 e j3adds )
550 b SL s g Al Bl s w0l (S sl
A LSl =l Sl 3l ) A 00 0SB slesl 5s
0 sl e MS S L lali il 228 L)
ey (392 O o gl V3o g Ko Vo 5 5800 A s
Do w3l sl el W a8 Sseds
Vsl b e LS it O L el (gl S5
Il b O 31 g 54883 )+ ooty s oy JS 8 >
S oo KAL Jlad 4233 V0 Dodaas i 53 ) 3l S
Jeel e O 3l oslinal b gl 5,0 7L la gos ol
x +/0 v<¢j5oubé4{u3ﬁ.mct>,a\uh:ﬂ\hﬁﬁ;,;
LA ealinad 4 gad sy Ol geds goddosls 5y e Sl v/0
CiS e b aidds Vo Sady ol o3be] S (gladgal
be) iSea SIS Laoee 4 ki gais ;) LA Sl il
2 p S e /0 5BA 1) s e 8 Jee Y g5l MS s
Moy So Vv sl 5 Ssm sl BB NAA -
YO glos o3 Cslu EA Sodeay 5 4l JUil (O K0 s g2
g il esls 3 S s 5 A, Gl 5SSl 4
U5 L (Sl S Jae 43 a5 ¢ G255 ot ol
5208 T IMS S Lo slacSad el o8 3 ol
A5 e S ke 10 BAP A s 0 S e ¥ L )
53 05 e YO 5 enSU sk 5 53 p 5 e 000 (NAA
win 53 Wdgaiy, ciSly S eelllS S 2
Sl el (55l el Lo oWl CiS Tame (555 QLSS

F 6l oeSbsh S ST 5 2ol gl i S


http://dx.doi.org/10.52547/pgr.9.1.1
https://dorl.net/dor/20.1001.1.23831367.1401.9.1.1.2
https://journals.lu.ac.ir/pgr/article-1-251-en.html

[ Downloaded from journals.lu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.23831367.1401.9.1.1.2 ]

[ DOI: 10.52547/pgr.9.1.1]

VEON /Y ojlad /8 W/ LS Sy sla e

bl oLS GRT-PCR 3 o oslizl €fL A 5 chi 05 sls ST JIg Y Uy
Table 2. chi and efl A primer sequences used in petunia gRT-PCR
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Figure 2. PCR analysis for conformation of construct introduction to petunia genome. A) Synthesized 607 bp fragment
with promoter and sense strand of chi primers; B) Synthesized 568 bp fragment with terminator and antisense of chi
primers; A and B) lane 1: 1kbp size marker; lane 2-20: Transgenic plants; C) vir gene with 2 kb length; lane 1: 1kbp size
marker; lane 2: Pure pBI121 plasmid (non-recombinant); lane 3-7: Petunia transgenic lines containing chi-RNAi construct;
lane 8: Control plant; D) Presence of construct in recombinant pBI121 and its absence in non-recombinant plasmid;
presence of kan gene in transgenic plants and its absence in control plant; lane 1: 1kbp size marker; lane 2: Recombinant
plasmid replicated with antisense primers (568 bp); lane 3: recombinant plasmid replicated with sense primers (607 bp);
lane 4: Non-recombinant plasmid; lane 5-9: Transgenic plants containing kan gene; lane 10: Control plant

gbls « chi 5 chs b0 Wiy 5 Loy OblS s
bokins Luds Db A5 (Stmgn e 5o Sl
Sl 5 OlS 55 a8 s (550l RNAT (55 5l eslind
2 S A wdd e olS g5 s ol el
Fukusaki et al., 2004; Nishihara ) s sdalie G, ool
93 Ops Souyly 0blS s &S (g sba (et al, 2005
S a g S Y e st Ky 4 o 8 Y

S A Ghe) o
a0l Jlet 4 55 b ea b et Glacgi s ) 5o
) S I8 il slad sk 51 & s RNAT 65l Lee
5 01 Clad pe 5 (oS s, Mg 5 Chi 05 a8

Sy 8 K5 s el edalin 358 Sl ss sled
03 4 b s RNAT o5l Sllad w3550 Sl 5
350 b s8] G, W 5 s s g0l 5 Chi
3 Sy als a3 5 eSS, Wy el oS
Jisay [y dald 4 o ol 5 glageY 03 K 8
sdalive Kyt slaaS; S a3 53 ol azdls
3 sl Gl jzi b s OF o3 el Yo s
(el ols (55 Glae Doy smas (o 5al Lo Siosy () 50)
oS 5 WSS, A e JolS O Bt 4 2mie
St L, &gt S ol ol 0 S

.w‘oJ;j}ﬂ


http://dx.doi.org/10.52547/pgr.9.1.1
https://dorl.net/dor/20.1001.1.23831367.1401.9.1.1.2
https://journals.lu.ac.ir/pgr/article-1-251-en.html

[ Downloaded from journals.lu.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.23831367.1401.9.1.1.2 ]

[ DOI: 10.52547/pgr.9.1.1]

VEON /Y ojlad /8 W/ LS Sy sla e

53 odd b RNAL o5l S srasplis 8 A4S
oalS 4 s oS 3L e (CNT) 5l pas 550 S0 0 b gl
el ha 53 50 el 0l o Slaci 58 556k 5 05 0L
=OLECNI 05 Ol Ol 5 oo 58 Dlos gt )3 gl ol
Sl RNAI o5l oIS 5 L5 selst a5 53 sl akns

53 st 2l G e 0L il Sl s
ol ol 5l A5 S e SVl (50
5 S Slads ys «Ss,sba; (Nakatsuka et al., 2010)
2 el el plil (Gentiana lutea) Ll olS (5,
f3'5'h 05 RNAI o3l sl & Llor cou )l 5 Olals
ol b= bl QLS & s b el Sl 3 sy
Nakatsuka et al., ) 35 ;S ans 5 chs lady 3 selt
03 i 550 05 CusBse S oleas .(2008; Chenetal., 2017
o3lizul 5550 Cha 05 M55 5 5SS, A 5 (S s 455
Heilersig ) il ji30 5ot o1 5 5o RNAT 25 53
et al., 2006; Nakatsuka et al., 2010

®3B) (=

@D) >

@) (9

S pl e K ek pde) Ko gladshe 5l ol
3l 53 K 5l b San 4 e oS Sl (SIS 3L
Nakamura et al., ) < oad QWS 5l g5 cpl SIS
.(2006; Nakatsuka et al., 2008

Ole SialS sl 3 bl OlalS 55 :gRT-PCR & o3
53 Ol RS (i S (sosba 35 3 e ChE O
Aal &y s 288 1 01V L (S5 o ) ) 50
Ll Gl 0 g s o Dl RS S
el a4 el Bl VY oS Ul saalin (i slaad
S S 53358 s e (ol i 51 1alS Ll il
b 4 Cad o YA Ol Ol cdtr S, L
sl 5 K aS ol b S s S s g il ials
3 el 4 Lo S WY 5 VY e (R pl et
(& S5

Slisd 5 eop 2 Sl sy el
sdaline Jals OlalS & i chi 03 Oly 2l el stalioe

(A) (&

© @

E) &

B2 5y (C‘U”'M Bl (g6 (o als (L bl cou sl 5 gla Y s odd sdaline o3 58 Ol s =Y IS

Oy gaad b ol BE i (5 tend ol BA 3 (8 thdn slaaS 5 L 1 B3 (b (66K 08

Figure 3. Phenotypic changes in petunia transgenic lines. A) Control; B) B1 phenotype: violet; C) B2 phenotype: light
blue; D) B3 phenotype: blue with white edges; E) B4 phenotype: chimeric blue; F) B5 phenotype: blue with violet edges
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Abstract

From horticulture viewpoint, flower color is one of the key targets for plant breeders. New varieties
have been bred with altered flower color using genetic engineering approaches. One of the most effective
applications is the reduction of flower pigments by suppression of involved enzymes in their
biosynthesis pathways. RNA interference (RNAI) has provided an effective tool for the knock down of
genes involved in the production of flower pigments. In this study, a chi-RNAi construct was designed
for chalcone isomerase (chi) gene to transform Petunia plants. Transgenic lines in one phenotype showed
5.6 fold reduction in chi expression in comparison to the control. Chalcone and naringenin were also
extracted and quantified. A 24% reduction in naringenin content was obvious in all transgenic lines.
Generally, the results of this research showed that RNAI technology can be used as an efficient method
for silencing the flower pigments in petunia. In addition, the chalcone isomerase gene was identified as
one of the effective genes in anthocyanin biosynthesis pathway in Petunia plants which is involved in
the production of color in these plants; hence, chi gene silencing resulted in clear phenotypic alterations
in this plant.
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