[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.3.6 ]

IrSHS
Iranian Society for

Horticultural Science

Sl bl e it OF ) YRA LYYV sladomio ¥ o)led YY ol ol SLl (558 5 psle alxe

by allie

S Bl g 50 (Il T Aldly Sy ol & o) JH 9 153 gy S
‘ &N .
S 99 39
Improving the Method of In Vitro Regeneration and Gene Transfer to the
African Violet (Saintpaulia ionantha)

Hed';.o.c GM@ Al ‘515 ‘ﬁbolﬁc; &5“"“ ‘%GW MJJ ‘=) )ﬁ‘”‘

° .

Salosl o lal cazalS cnl auitons (255b Hohateds .l calise SlacSs) b s lw (i oS Sy ol 3 asian
iyy oS oo o) oSy sladigainy, Flad 2l olas ol jsbay gk B o 55l Slalejl & 500 o5 4l
s BAPIBA 5 BAP:NAA (slayse,50 il glaclale (gol> MS uiS Lo 15 o3y Sz 0 S yeslS 5 5,8
S Ssa sl 4 Sy 5 Sy badisain, Jox bl pgs Gleil 10 e Wy olesls ady
) SSeml 99 (nl jl dlite glackale Gl QL] glaciS Laze )3 CitS L raalellS g Grnleg Koo
b5 @ 4'CGT g ASI slagys Jsl o ool cotS bame (sl Siga S clio clale s pascin §l w08
Sl s, 5l b alol pBII21 o pCAMBIAI304 (slaosaudl (s5l> LBA4404 ayses poy Slis ST 51 solical
Sy digaip, 45 dges astie Jgl Gloley] laams ol soliiwl asy 5 lS Slols sly el Glopss;
ez o9 S 5 e 0y ez 2 P BAP G IBA 2 5 a5 e S sl cetS e g Ageiin; (o Sl
F I ssbots (Gomaleg Kod g ramleblS” 5id o 05 (oo VO 5 8+ (sl i 5 ) M4 Lo o 0l (Lt g0 (Lo
3550 Sloy; olaisl o S5l sl oslitul b atsy )|y lalS Ll jo wiS oo oS5l Sou)lind sladisei 255k
ol bl i les!
Bl S s (15aS LS (S5 (55 o igedn s (ailiy BT Aty 1g0lS sWojlg

.

A0NR0
(%) <l Gesneriaceae o, Saintpaulia ionantha sle oG b dlwsi> LS (African violet) i, 81 acis
2 om0 g 4w g Vb 5o 0 50 b BeesSes b planel jgoa S Skoe Sl oS p 9 S5 Gl e
odd 55138 (V) cel 655 YO Jolss 5 00gs Wil g LuS o Saintpaulia iz (V) 35l 3525 ot 0S5,
oopl (A aile 13 TUCNW s (oyre j0 LS cuwpd ,0 S ionantha  Jolis Saintpaulia 4555 cuiw 45 ol
Cod oS SUlgy (U1 Ll s o ol clblB g IS 5 K5, il Hezmen ol S Jdoas Luim ol goladl
OV ailge Jlo Jgad plas o (Lol (plog) (al33l 5 egias )5

Q4N+ IYE il QUAN + 22l o gl -)

5 DBl Lol 09,8 jletils (bl olSails «(55)sleS ouScails «(s35l3STgn 5 UL Mol 098 «(SieleiSSnn (5SS sy ud ey Y
Jaslil 5 by olSasls 55,5l oaSasls o 55l 05,8 Jolind (bl olSls 5 IS onrls lie 5 535l ple RS 153515
Olrl sl )b (ol ol 5 (55,988 pole olKails (b b (65,9LaS (6 y9ltd Camm; 9 S5 00y

(ghasemiomran@yahoo.com  l.fahmideh@gau.ac.ir) :SCog xS oy ¢ Jotammo 00 g5



https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.3.6
http://journal-irshs.ir/article-1-495-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.3.6 ]

ohlas 5 o>,

9 N 8 Sl (e 55 (65,0liS anwg sl LKz (28, w5l Sde a4 4Tl b Glacine
S Sy aeld s by ol 5l ol BT adan 2S5 egdleas (V) wyls 3 (SLAN s (5yme 0 ol cheg sladisS
oLl b wile (MSaw g, cnl )0 ez 1955 g (hg) cnl Bk 5l oS gogamme slasd g el 1SSy
O Sl @ 5SS Ghe) S A @S 50 (V1)) 010 3529 s Lo drgi 5 23S0 S ol slad a5l o Ll
YU P NERUEN I ARSI JORSNIRUEC TS QIOWIINE INE UV
1, Sgome slisb g olisS o g il ce diadgm dimg coaisS IS5 o Laim 1o a5 el il CuiS (55505185 o alS
Looads adgi (lS a4 cod @Bl cunS 5l oad lie lS oS cwl ] K8 ppe Caje S (T Sjleoe e
OF) wilon 1055 2 6 e Sdlor 5 it oS 5l Jgone slahs,

oyl b 8yl ol IS aiile loaisS 5 gogame oliwi o oS wblce olaS sloudeidls 5l LIS Sy Loygys]
3 "AS1 .(\A) Sg oo 8L (Antirrhinum majus) Sgews JS 9 (pysigesd) QL.»”Z:QA:;‘; Jf {Cosmos bipinnatus)
S5l Lolan b g 1Knen b laoys cnl ol el 55 95 gane IS5 oS 51 09881 5 2550 s sl T 4'COT
sl el RNAT SiSs b (DFR) O5STag - Jigdligyamss b (F3H) TdlauS's 00l ¥ 5idl slagys 5 (S
3@l oSl a lald o asue Glio —wiige el oad (F) L35k 5 (V) Li,e 8 50 0,5 ailasS,
& 3y st LS 3 Logad i B sty S5 oyl 3l Jlo o alibss 45 oo Siey a5 oS
5 S8l ot gileaing 5l b 8l asan (2 el el o (S s S Sl eslil gl el (38
canlbio 28 laoes jlooliinl b g 00 )5 aizu,l 5 1) (aLS Glaglaaisl (ls a5 (g)sbar adlge olS (nl 4 5 Jlal
Loy o3 JEl Gl gy jebaied (Slalllae .05l Caws 4y (\Soe aiey JBlaz 1o JolS oLS caizn )| 5 slasloasl, |
o3l 1)l o pll bl 3T 4ty oL & SISl Gprilinge 5 S pmad (Slatipuiin, b 5l pse Sl ST
4 Suslie i) 05 (093 05,8 Cal w3 LI O Ses 5 (o3, bawsi (ol 3T ity oLS @ o3 Jal 5158
5 S Sledisain 5l ol 4o g WS Jae li BT 4ty 4 g 1Sy STl eolitnl L ) raleg S Sgm
Lo o 1y (ol 31 ity a5 oL I35l olSm 5 o0l (V) 4 ooliial o 5Tg, T b ol sy o5 pond
(F) wols 5158 bl od 0 o5 Lo Ve g0 (ol

Aty ogil IS5 Cq S Lo ity 0 sl I8 b plal s 53 & s jsliies sy ol
il 3 08 a5 (S polS 5 S lS sty S pmd 8 1) ik slatipnd 3o, 51 o)l sl ol 51
dalol ;0.8 13wy 0500 2L wd) layse, 90 calite laclale gol> MS S laors (o g glaiand (9,0
5 S slaaisein, Jood alinl i gliy B aday & of il GGl jslaneay golandl 5 wallS” SS9, @ (o) Sz
Gl le gty Ll oS Lime g9, S b (GuanloblSt (palog Sr2) (lacSigm 51 4 ol ol o jues
o8 ) il

L sigy g 9lge

« ('Streamer' §'LE-karusel' 'LE-Polina viardo' ‘Jolly Diamond') & 81 aiisy o3, )z 5l pol> iagh o

OBols acgame I isw Saintpaulia sla 5ol adS .o eoliiwl g 9 o (it wuin S5y 4 gla 5L w5
o s Ll )0 5 5l 050 5 50 (liasS Jolie pled 09 Gliw b (65,5L8S (555l Cm ) 5 S5 euSiiagy
Al Ve Soe 4y S5 5 ) diged o) g 0 el OT L ak80 V0 Do a4 adigad ) Il e85 plonil o !
Ab 0l ginds yhate Of dlewsgdy 5 2l5005 dopo Vo Jgill (0 dids S S pnlS 5 S0 05 oS5y sladigel 1) 9
Jolme pled jo wials jeabse aoyo ¥ aeSTy (3gy0e Jslowe 50 akido VO Coe 4y o xhs 505 JeeSS gz g

Flavanone 3-hydroxylase -f  Chalcone 4'-O-glucosyltransferase -  Aureusidin synthase -Y  Aurone -\
Dihydroflavonol 4-Reductase -6

YYA


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.3.6
http://journal-irshs.ir/article-1-495-fa.html

[ Downloaded from journal-irshs.ir on 2026-02-16 ]

[ DOR: 20.1001.1.16807154.1400.22.2.3.6 ]

il aids iy ol S 4 o5 Jal g il e, g

ialesl 5o solatul 550 sladiges 3, 0,5 O jgo i o508 e B ol sols S5 ladigeiys, gyl B,b o508
=Y )8 =Y Wil VXY slal 5o olS et po Ceowd 3l 4Bl anwgi g Ol el S, 5D S Y el
L) 55 - vy, —F (s sl S (sl L ailiannss S jsbas 5 ols il 5o 51 k) 5 pons
g (Wb laz b 5 51 IS awli | JolS S 5uels) S pelS =F 5 (090 00 lax JKoo 5l a5 5 o> IS
iy 5T 4ty S8l Al s (53

8 i ol 4 5 Ll LSS aw b ola JulS g b B 5 g5l gty (el Sl e
Vg o 10) sleadale 4 (0,9 9! Jo30) BAP (gol> (Murashige 1978) MS cuiS laxe (55, (2l508 51 amy odigal
IBA L 5 (i 2 pSske ) 5 oI co/) o) (glocble b (ol Sl JIiis V) NAA sl 4 (2 5 o5 koo
Sl bl oy 59 )9] Cows 4y pslateds (id jp S ke Vg /0 /) 5h0) Glaclile b (apmsl S g Y o)
iy, cel V2 (gye8 Lald o YEYIC gloo ;o o) SEUT & e 0l J82e i 0350 50 0 )luslis ol

23e VY s (650 @ (9,0 digeliy 0 glyp sl ools Jlal JelS ol S JSis g sobojl 5, slp o, cele A g
dxs . C8 )5 g ool angd o3l slalase o LSS g, Ve Lu)_ﬂ)).ug.,sws‘j Al plol 1SG a bg ol ools 1,8 asgal
L85 15 oS0l 850 w0yl adgs o ys i bles ol ls adgy BT gl cadgl iS5l atan Y sgas
S50 il Sz (BLS ool plgieds 5 ad eols S sl azalS 0 )5] Cews 4 Sz Wigainy ok asll o
d 81,8 eolar]
Lo S gy 5T 41 (1l ST iy S 00 9 5y gy Jond ailins] (yunad

a5 Conl p¥ sl aBy )l 5 lacdl g bslaasl g8s Gkl 4 atwly sl LS odg LT a5 bl )

55 Gmtlos o2 5 sl S5 ST 51 lin S (pns S 95 i WoSise (ST b ali]
s oolaiwl (s (69) H1S5 e Bl diged Yo g I ST Y L Bolai JulS jebay jebay &= b (B ,0 (V) Jgoz ;0 0nls

Sr.oo 9 S).: LgLﬁd.)}.o.a)i) » oolawl 3,90 U"""".’.Lc'ﬁ)i""b +ML°L)[5 6[2&&9,.) gf;‘ cdale - J5A>
Table 1. List of Kanamycin+Hygromycin antibiotics used in leaf and petiole explants.
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Plant Growth Regulator
Fig. 1. Comparison of average interaction NAA and BAP treatment compounds on shoot production from leaf
explants. In each column, the averages that have the same letter are not significantly different at the 5%
probability level.
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Plant Growth Regulator
Fig. 2. Comparison of average interaction IBA and BAP treatment compounds on shoot production from leaf
explants. In each column, the averages that have the same letter are not significantly different at the 5%
probability level.
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Fig. 3. Effect of IBA in combination with BAP (1 mg L) on shoot production in all four cultivars of African

violet leaf Explants. A) Saintpaulia 'Streamer', B) Saintpaulia'LE-karusel', C) Saintpaulia 'Jolly
Diamond' and D) Saintpaulia 'LE-Polina viardo'.
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Table 2. Percentage of mortality of explants under different concentrations of antibiotics for selection of
potential transgenic plants.
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Culture medium Percentage of mortality of explants
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M3 10 ab

M4 100 a
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Fig. 4. Study of the results of different concentrations of antibiotics (Kanamycin and Hygromycin) in African
violet leaf and petiole explants.
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Fig. 5. Stages of tissue culture of leaf and petiole explant after inoculation with Agrobacterium in four African
violet cultivars. A) one month after transfer of samples to hormonal environments (yellowing of leaf and
petiole Explant that did not receive the desired gene, browning of non-transgenic parts of leaf and petiole
Explant), B) appearance of resistant transgenic shoots (To the antibiotics Hygromycintkanamycin) as
well as calluses resistant to the leaves and petioles of all four cultivars, C) Plants resistant to both
antibiotics.
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Research article

Improving the Method of in Vitro Regeneration and Gene Transfer to the
African Violet (Saintpaulia ionantha)

A. Rajabi, L. Fahmideh”, M. Keykhasaber and V. Ghasemi Omran”!

African violet is a commercial ornamental plant with various colors. For direct
regeneration, in the first experiment, the effect of leaf, node, petiole, root, petal and sepal
explants of four African violet cultivars were evaluated on MS medium containing different
concentrations of NAA+BAP and IBA+BAP hormones, which was performed as a factorial
in a completely randomized design. In the second experiment, the tolerance threshold of leaf
and petiole explants to Hygromycin and Kanamycin antibiotics was evaluated by culturing on
selective media supplemented with different concentrations of given antibiotics. After
determining the suitable concentrations of the antibiotics for selective medium, the
transformation of AS7 and 4'CGT genes was conducted with Agrobacterium LBA4404 strain
containing pPCAMBIA 1304 and pBI121 plasmids, respectively. PCR method was used for the
detection of transgenic plants. First experiment revealed that the leaf explant was the best
sample and MS medium containing 1 mg L' IBA+1 mg L' BAP was the best combination
for in vitro regeneration of all genotypes. The results of the second experiment showed that
the M4 medium (containing 50 and 75 mg L' Kanamycin and Hygromycin, respectively)
completely inhibited the regeneration of non-transformed samples. Finally, transgenic plants
were selected using PCR with specific primers for transferred genes.

Keywords: African violet, Explants, Genetic manipulation, Directs branching, Tissue
culture.
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