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29352 SBys solaisl gla Fslel sl oolainl b ls ails glayy Lo CONA ol 5l am ol a8 5 L 0 6 59 Se
<85 18wy 0,90 EF-1a 5 (TUB) o Jggils «(ACT) (,.2ST118S

el glagd Gl ol (o) 2 o o3l 550 slayT LT sl (Shs ) Jsur
Table 1. The properties of primers used in reference genes expression evaluation.

PSS akss JboS3leT ol Sy o3 b
ool Primer Sequence Gene
name name
Fragment
length
b cds e F-Tub 5 -GCTTTCAACACCTTCCTTCAG-3 TUB
600 bp R -Tub 5-GGGGCGTAGGAGGAAAGC-3’
5L s B0 F -Act 5 -GACTCAAATTATGTTCGAGACATTCAAC-3 ACT
501 bp R -Act 5 -TCGCATTTCATGATGGAGTTGTAG-3
5L cas £1F F-18S 5"-CGCGCAAATTACCCAATCCTGACA-3 18S
416 bp R -18S 5"-TCCCGAAGGCCAACGTAAATAGGA-3
5L S VAY F - EF 5 -CGTGGATTCGTCGCATCTAAC-3’ EF-l1a
183 bp R-EF 5-CCGCCTGTCAATCTTGGTCAT-3

o195 o5l as azg5 b loails slagys sl 55eT gl 5lpads (slo sy (2aSTy 50 oo ooliiwl sleo g Slej sl asl
R m-*lﬂd ) ij\.? o .}a...a),o C‘fl':" )" oolawl 9
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Slails slagys sl 55T 6l el (glo oz (2iSTy 0 oo solitwl oles g Sloj slo aslp =Y Jgo
Table 2. Time and temperature programs used in polymerase chain reaction for reference genes primers.

W o b
Primer Initial Denaturation Annealing Extension Cycles  Final elongation
denaturation

F-Tub 5minat94 °C 45 sec at 94 30secat60°C 30secat72°C 36 4minat72°C
R -Tub °C
F -Act 5minat94 °C lsecat94 °C lsecat58 °C 1.45secat 72 36 4minat72°C
R -Act °C
F -18S 5minat94 °C 30 sec at 94 1secat60°C lsecat72°C 36 4minat72°C
R-18S °C
F-EF-la 5minat94 °C 45 sec at 94 30secat60°C 30secat72°C 36 4minat72°C
R-EF-1a °C

a5Bly yuuis SDS 3 CTAB b9 41 cyoMSuuw 31 0 2 yias! DNA gusli
o5 J5bo les b plowl CTAB 4 SDS il s (slabs, b ol cxedSimms 5 5 5 5 ,oIS wiges 5 DNA ol st
w8l o135 SDS g, b )y 5 5 5 IS g 5l o 2l il DNA (gl g5 nsl o o0l (Lt ) IS 4o
obss baplail a5l 555, 05 J55S 9 50 JS DNA (slalgi wog 0,95 1 (65 SudeS 5l oy, 5500 b anlie o

Dg1 J Sy i F a0 S g S d5 slbdiged ;o DNA g aSCIl> ,0 .0l oold

1 2 3 4 1 2 3 4 1 2 3 4

A B C

DNA (A Saly 1 5,51 J5 53, ol oM 055655 sloplal o il osis DNA (5358 5501 (555 -) S5
DNA (B (a8l ;o055 CTAB ¥ casily 5 SDS ¥ (CTAB ¥ SDS 1) calieo sla g, b 5 ,ulS 5l o gl
U555 520 5 o ] 5] DNA (C (azdly yopis CTAB ¥ Lazily .55 SDS ¥ (CTAB ¥ (SDS 1)) 5y jl o ol s

(az8ly ;oi5 CTAB :f .azély ,.i5 SDS ¥ CTAB Y SDS 1)) ciliss (gla s, L

Fig. 1. Electrophoresis template of genomic DNA extracted from different organs of Iranian cyclamen on agarose
(1%) gel. A) Extracted DNA from petal by different methods (1: SDS, 2: CTAB, 3: modified SDS, 4:
modified CTAB). B) Extracted DNA from leaf by different method (1: SDS, 2: CTAB, 3: modified SDS,
4. modified CTAB) C) Extracted DNA from hypocotyl by different method (1: SDS, 2: CTAB, 3:
modified SDS, 4: modified CTAB).

o] 9550 Slabey by 5 i e o5 yalf aiges 3l ounds gl ksl DNA ily253t ol
CTAB 3 SDS aidly yuoss slagby; b ool 5 J555 9 9 S5l o5 2 diged 5l o 2l )5l DNA Ol ol
Sl MSes SIS 5 L5959 « 5 slodigad (o 50 Sl il oole LS ¥ ojleds Jgam j0 4T e les .ol sl
DNA gl 5l 591 i3S 3en s 35 CTAB. s, &1 bgse (il Son 3 53505 T+ (5ilos) DNA clé 508
54l cls (V) 1Y aiels A260/280 end) oVl sl o5 5 lotiges dod o 428l ois SDS b, 5l eolizasl L
b9y Crl IDNA clale (:50lee (i 9 992 51095 2 53 (g S 52 50 £ S 6L VAT cllale) oV Cornd @05
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99 ;0 ;0 09 10,95 1 (g i CudS g cdale sl daplal ple 4 Cod SIS dgad jo oud 2,5l DNA el Cawd 4
el Caws 4 sole sla ybg, 4 Cans 6 YL clale L DNA sl a5 SDS g assl s CTAB i,

Sl S 5 H5SUsS slahs, 4 oad gl Sl (sosis DNA ladiges ;5 Olyogili SeS 4 (5,58 wi @l -V Jsar

Srl oMo S5 55 922 9

Table 3. Nanodrop results of extracted genomic DNA by different methods from leaf, petal and hypocotyl in
Iranian cyclamen.

s, iy pb locdl glgil 5l oads 7l 5! DNA sl A260  A280  260/280 260/230
No. Method name Sample type Concentration (ng/ul)
1 SDS leaf 5 , 501.5 2212 1226 181 155
2 Modified SDS leaf 5, 1451.3 24441 12582  2.08 2.26
3 CTAB leaf 5, 4456 2320 13.80 1.68 1.56
4 Modified CTAB leaf 5, 1369.1 23629 13.221 2.06 2.26
5 SDS Petal 5,15 566.9 28,50  15.83 1.80 1.81
6 Modified SDS Petal 5 ,.Is 1829.7 28544 12621  2.08 2.1
7 CTAB Petal 5,15 410.8 27.10 16.42 1.65 171
8  Modified CTAB Petal 5,15 1611.3 31156 16921  2.04 2.13
9 SDS hypocotyl L3 sS s 3985 2410  13.02 1.85 1.45
10 Modified SDS hypocotyl L3sS s 697.9 2290 10.90 21 2.23
1 CTAB hypocotyl JssS gees 310.4 21.90 1280 171 150
12 Modified CTAB hypocotyl L35S g 565.7 25.34 12.06 212 2.09

e 5 05 sole slagis, 5l Fomly il eis CTAB 5 aidly s SDS s, 99 0 50 shfign Sogll ol
15 V0 A260/280 e b sy So9IT lime ooy 28,5 L3 VY VY Joud LB asels o a1 260/280
el sy CTAB Jgaro (i3, b oo 7l Seiwl 5,05 diges

A VY 5 5ol CTAB 4 SDS (sole sl g, 5l odel Caws 40 k39S gud 9 5 o DNA sladiges 10 260/230 s
5ol Caws & DNA sl JT OluS 5 g ooy ) Sle L «Ses siile olooan¥T 09> Silo Jlade opl 45 al Cows
260/230 o a5 (5 )5k 4 352 (55T Glroan ¥l g g S Sl wgole g Al ynd slats, aen ;0 IS Aiged
S VY 51 5YL ladiges den (o
o995 o5 Sl oW jlouss Zl,5wl DNA lyoady (lo puxiy (poSTly

S5 9 Sl (U555 gn sl ot 2,5l DNA (sladiges ;0 (rdigi ) (olulid sl Slread loeay (ASTy b
05 4 bgrpe 23555l Jol> (b cdzr 7o o)y 0gd (oo omd VSS9 a5 ok les g Sute (Sl DS
sl o SDS 5 CTAB asily yois slobs, b ! 5odSns (slodigas 5l oads zl,5is DNA (ylssss
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600 bp

35899,5SUl gladigas . Syl pe NS (555665 slaplasl 5l onds !5l DNA sladigas ;0 TUB Jloails 5 5l pido ,iS5 -Y S
Seads gzl sbeaiges 0 TUB Joails 5 51 cide 388 (1) ate J,S ¢ Jolds s 5 4y calizee slacSals )0 oo
zl sl Glediges D TUB jloails 5 5l idy ;555 (F) JuieS g o (F) S oY) 58 diges jo aidly 1055 SDS 3
995 L TUB Jloails 5 5l (g 12255 (V) 35S 5000 5 (F) Sy ) S lS digad ;o aidly yoss CTAB ) 5l ons
(V) DNA Js850 (59,5025 Q) Sy o(A) S5 45905 ,0 SDS

Fig. 2. Amplification of a segment of TUB housekeeping gene in DNA samples isolated from different organs of

Iranian cyclamen on agarose (1%) gel. The samples electrophoresed in different wells include; Negative

control (1), amplification of a part of the TUB housekeeping gene in the samples isolated from modified

SDS method in petal (2), leaf (3) and hypocotyl (4) samples. Amplification of a segment of the TUB

housekeeping gene in samples isolated from modified CTAB method in petal (5), leaf (6) and hypocotyl

(7) samples. Amplification of a segment of TUB housekeeping gene by SDS method in petal sample (8),
leaf (9). DNA molecular weight Marker (10).

o1 0 Sl oM adigas jlouds gl yiwl DNA 5l poudy (slo iy iSTg

Sp 9 Sl (JsS g aiged jload 23 DNA sladiges )0 (ST 05 sl Slyedy lopany STy mls
Loy iS5 5l Jol> (5b Sud B0 ) (slajlgs i 0090 (laalad s o ]S 4 by o igei 10 9 39 Soe Sl (oS
JS5) wsly e il 1oris SDS § CTAB ouds gl 5el g, b (Sl (podlSioms digas 5l ons zly5l DNA 55T 55 4
Y
18S (45 sy (oM diged jl ooy gyl DNA 5l youdy (slo pueniy (sSTlg

lols LSis azily ,ois SDS s CTAB s, 39 0 50 Syl yelSms DNA (gladiges 1o 185 )5 PCR Jgams
Sodigel dan )5 (pizred 5 Cude [ diged ;0 185 ()5 4 bgyye ;2S5 (T S8 ol 5985 2SI 5 50 55k cix FF
O axhad sl aiges g (g le Kilo a5 ol lis (65l A3sS e dall 09,5 shie S Ll ool (adeis cdd gl Bl
el 18S
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501 bp

50 00 5,689 iSUl sladiged . Syl oM (5566 (slaplasl 5l onis 2l 5ciwl DNA gladigas ;0 ACT 5 5l isy ,ass =Y IS
iS5 e a8 (V (1Kb DNA Ladder, Fermentas) JsSse 35 ,5kis (V ¢ Jolds iy 4 calisee slaSals
Jei55 52 9 (F) S oY) S8 diged )0 4Bl ;s SDS g 5l oals gl meinl sladiges 10 ACT Jloiils (5 51 cise
(V) S d(F) S 5 aiged jo adly s CTAB i, oo zlseul sladiges ;0 ACT Jboails o5 5l sion 255 (0)

A) J555 502

Fig. 3. Amplification of a segment of ACT gene in DNA samples isolated from different organs of Iranian
cyclamen. The samples electrophoresed in different wells include; 1) molecular weight marker (1Kb DNA
Ladder, Fermentas), 2) negative control, amplification of a segment of the ACT housekeeping gene in the
samples separated by modified SDS method in petal (3), leaf (4) and hypocotyl (5) samples. Amplification
of a segment of the ACT housekeeping gene in samples isolated from modified CTAB method in petal
(6), leaf (7) and hypocotyl (8) samples.

416 bp <+—

59 0a 5,089 5SUI gladiges . Sl ! oMl 65LsS (slaplusl ol zlmew] DNA gladigas ;0 18S 5 5l casn a5 -F s
DNA) cie Jyus (Y «(1Kb DNA Ladder, Fermentas) JoSJse (459 ;5505 (V ¢ ol o 5 4 calizes sloSals
5o 4l s SDS g, 5l eads gl minl sladigas 10 18S jloails 5 5l cidu ST (caie S (V «(A8S (5 ol
CTAB g, 5l oozl glaaiges ;0 185 Jloails o5 5l cidu ;iS5 (F) JuisS g 5 (0) S o(F) S, L5 wiges
() 55592 9 (A) S (V) S5 aiged o asdly oS

Fig. 4. Amplification of segment of 18S gene in DNA samples isolated from different organs of Iranian cyclamen.

The samples electrophoresed in different wells include; 1) molecular weight marker (LKb DNA Ladder,

Fermentas), 2) positive control (DNA with 18S gene), 3) negative control, amplification of a segment of

the 18S housekeeping gene in the samples isolated from the modified SDS method in the petal sample

(4), leaf (5) and hypocotyl (6). Amplification of a segment of the 18S housekeeping gene in samples
isolated from modified CTAB method in petal (7), leaf (8) and hypocotyl (9) samples.
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EF-1a 45 &)y (oMo diged 3l ool 50wl DNA 3l oy (glo iy aSTlg

Mt S 5 SIS 53 e g ot il DNA 3 EF-18 05 il Slymaly (sl 25T, s
EF- 03 5555 5l Jool (g5b e VAT (sl jlgs adgi ais ops (glaakald en J,uS & bogype digad 10 5 09 Codie (Sl
ol oaslive aidly o5 SDS § CTAB gzl seiul g, 99y 0 Slpl (oS slaplasl 5l oo z] 5l DNA s la
(0 J5)

e el B B B — 183bp

0 5,989 Sl gladigas . Sl oM 55L65 slaplail Sl oass zl 5wl DNA gladiges o EF-1a (5 5l sisn ass- 0 S

o5 o) eidu aSS (Y (EF-1a 5 slyls DNA) ciie 8 (V cdiio Jyu8 () ol oy a4 calies sloSals o

o5 3 eisu iS5 (100bp DNA Ladder) JsSge o455 ;550 (F o5 ,05 diges ;0 SDS Jgere g, b EF-1a Jloails

S5 (V) US55 g 5 (F) S Q) S ,l5 ges 0 aBly ;s SDS g, 5l eass gzl 5l sladiges o EF-1a ol

36558 9 (1) 5y o(A) 5,5 digad j0 il a5 CTAB g 5l oo 5l sloaiges o EF-1a jloails 5 5 s

()

Fig. 5. Amplification of a segment of EF-1a gene in DNA samples isolated from different organs of Iranian
cyclamen. The samples electrophoresed in different wells include; 1) Negative control, 2) Positive control
(DNA with EF-1a gene), 3) Amplification of a segment of the housekeeping gene EF-1a by standard SDS
method in the petal sample, 4) Molecular weight marker (100bp DNA Ladder), Amplification a segment
of the housekeeping gene EF-1a in the samples isolated by the modified SDS method in the petal (5), leaf

(6) and hypocotyl (7) samples. Amplification of a segment of the housekeeping gene EF-1a in samples
isolated from modified CTAB method in petal (8), leaf (9) and hypocotyl (10) samples.

SN (oM digod 3l ool ! mwl RNA culs’
RNX-Plus  CTAB-LICl a8l ,os5 Trizol (og, aw b glpl (oS S5 5l oadz] ool RNA e el
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S35 2 &l oM (555655 slaalast 1 T g Tl 1S5 4,3 (YAS 9VAS) oais glyseinl JS RNA (65,634 5501 55U -5 JSCs
RNX-plus o5, 4 eas zl 5wl S o RNA (Y (CTAB-LICIl 5, 4 oo zl 5l S RNA (00 5,57 J3
(Y CTAB-LICl 5, 4 oo zl 5wl S8 RNA (V dasl s Trizol oy, 4 oas zl,5el S RNA (Y
RNA (\ a8l %5 Trizol og, 4 eois ] 5l 5,08 RNA (Y RNX-plUs g, 4 oas 7,5l S 05 RNA
RNA (¢ RNX-plus is, 4 oo zl5wl JLisSsmd RNA (Y CTAB-LIiCl g, 4 ool zl5cul JbsSenn

a8l oS THZOL g, a1 00 gl il oS 5

Fig. 6. Electrophoresis template of RNA (18S and 28S) in three replicates I, Il and 11l extracted from different
organs of Iranian cyclamen on agarose (1.5%) gel. I: 1) Extracted RNA from leaf by CTAB-LiCl method,
2) Extracted RNA from leaf by RNX-plus method, 3) Extracted RNA from leaf by modified Trizol
method. I1: 1) Extracted RNA from petal by CTAB-LiCl method, 2) Extracted RNA from petal by RNX-
plus method, 3) Extracted RNA from petal by modified Trizol method. I11l: 1) Extracted RNA from
hypocotyl by CTAB-LiCl method, 2) Extracted RNA from hypocotyl by RNX-plus method, 3) Extracted
RNA from hypocotyl by modified Trizol method.

W J5 S 2 9 S 95 gt oS S digd jlous gzl 5wl RNA 150936 g bs
RNX- § CTAB-LICl a8l ,5 Trizol (g, aw b Slpl (oM olS 5l ooy 2l 5einl JS RNA  vwcoweS s
3 S RNA oS o i 9 (iadg S j0 0,550 VP00 clale - Slo) cldale - iy 09 565 g 3 CTAB-LICI
aed ;o JS RNA lade Trizol (g, ;0 (S job 4 aul cavs a4 Slpl o)l Sy digas g adly s Trizol og,

3 @2Yb s @ 0 Slae 1 asl cunls (VY JIV asls A260/280 o) oV osls Las a5 Trizol o, 5l ool
D9 1995 5
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5 Syl5 Il 0SS ey, 4 glpul U5 RNA sladiges 1o Slogil SS™ @ 6,98 @3 @mls -F Jouxr

NELO L USNI  FLRVOYS

Table 4. Nanodrop results of extracted genomic RNA by different methods from leaf, petal and hypocotyl in
Iranian cyclamen.

A, ead glysetel diges b,y pb clale A260 A280 260/28 260/23
N Sample type Method Concentration 0 0
0 name (ng/ul)
1 Trizol 1387.7 19.464 9.269 2.10 2.15
<15 RNA
2 Petal RNA RNX 1191.3 28.528 13.79 211 2.22
3
3 CTAB-LICI 101.2 21.544 10.88 1.98 2.02
1
4 Trizol 1655.7 26.262 13.06 2.01 2.11
=, RNA 6
5 Leaf RNA RNX 1508.9 33.162 15.90 2.19 2.12
6 CTAB-LiCI 53.9 28.91 15.14 1.91 2.03
7 Trizol 1245.6 14.237 6.812 2.09 1.99
595 5 RNA
Hypocotyl RNX 1069.1 19.487 9.269 1.99 1.98
RNA
9 CTAB-LICI 43.97 18.197 8.234 2.21 1.99

CDNA ¢ v gulis

L RNX-PIUS 5 THZOl 55, 50 b Slal odSems 555 me2 5 5 palS o5 5 ot 2]l RNA 3 CDNA sl
B .)5.».: ‘;ls 9 WL.A CTAB-LiCI U’“"j) )I W) C‘)M‘ RNA ;MQ.S 9 )L.\.m as @l?u] )| (0 Jj») KW lal?u‘ g,u.o_‘?yo

53, Ll Sgr g RNX-PIUS 5 Trizol i, 50 ;2 50 CONA cilu (IS b ay ot sslina Lislojl 5l al> o oyl

D¢ )‘9)9:5).3 Sy o/&l.«c )l Mb).u.’.: Trizol

305555 sla s, 4 onds gl 3wl RNA 5l ons a5l CDONA (sladises 15 logil Saf & 455 i gl -0 Jgomr

O 5 35S 5 5 S5 oS

Table 5. Nanodrop results of cDNA made from extracted RNA by different methods from leaf, petal and hypocotyl
in Iranian cyclamen.

% gl el digoi o cdal
. (S PN .
- ol Metho Concentrati A260 A280 580/2 5(6)0/2

No Sample d name on
type (ng/pl)
RNA RN 13.2 6.27

1 5,5 X 972.2 56 5 1.54 1.64

2 Petal Triz 1187.1 126 6.97 2.1 2.19
RNA ol 15 3
RNA RN 34.9 21.2

3 5, X 1031.8 31 02 211 2.15
Leaf Triz 18.3 8.70

4 RNA ol 1246.6 95 5 2.11 2.22
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5 RNA Triz 919.7 10.0 4.77 1.81 1.85
J*JSSM ol 09 7
Hypocot RN 11.5 5.73

6 JIRNA x 853.4 P . 1.65 1.86

g VYYP/8 Jlade L adl s Trizol slajbg, 10 cudp 4 odel Cawd & CONA ke jidgh slo asl wlul 5

Gls o5 diged yo 5idg e e Sl Ve YV/A Jlade LRNX-PIUS g, 5 5 ,l8 9 5 0 10 5idg S 00,5536 VVAY/Y
Jsb 50 sawl Caws @ (5,9 wd> slacans «JS RNA ;I cDNA el s olal i &sg CDNA clale oy iy
5 g Sogll 0gr il sasms ylid ol 3 4 yiegsl (VI 1/20) A260/230 o (Y/V VG V/AQ) A260/280 (slazse
30 b Slpl oS 5l oas zl,5ewl RNA I Lol> CDNA & by o slolgs il co g0y, L 5 Jod LS4l
A by, 50, 0 CDNA cale (Y o) cowl ssaline B 5,585 2SIl 5 50 yuemsl & 90 a0 RNX-Plus 4 Trizol s,
9595 1 6yt CaiS 51 Ologib 5l el Cawsas gl yuizmen ¢l Sl 5l adl sy Trizol ig, Ll od plosl g5

.;)9..»

Voolets Sal> V0 3,1 5 59y 2 Sl oD 555655 slaplail 3l oty cSlo CONA Jgamo (53,599 251 (593 -V IS
z) 5ol RNA GICDNA colo (F o ¥ il s Trizol g, 4 Sy 5l oals zl5sl RNA GICDNA el (Y
.(1Kb DNA Ladder Mix, Fermantas) JoSLe 39 ,5lis (0 RNX-PlUS g, 4 S 55 5l oo

Fig. 7. Electrophoresis template of cDNA product from different organs of Iranian cyclamen on agarose (1.5%)
gel. Well no. 1 and 2: cDNA product of extracted RNA from leaf by modified Trizol method. Well no. 3
and 4: cDNA product of extracted RNA from leaf by RNX-Plus method. Well no. 5: 1Kb DNA Ladder.

RT-PCR (9031 3l oolisiw! b Sy cpoMSews oLS 50 ST 5 oyl 0! (o 8
3,90 b axlad ¢ ploxil 5liedy (glo oy iiSTg (ST 5 e 55T 5l solatwl L CDNA jalecidse ol 5l
929 g oo 0 A JS& 13 a5 oo el (108 L a0V 58T 5 5950 5)939 5L 5L i B0) Joboay i
J..J;}...Jb 9 j)...lf “5).: L ooy aizL CDNA uP u..\.n.,S oS d..uL! d..‘os.:).a u.ufl U) Lgl.ﬁd..v.]aﬁ L Jay].n 6[.0)‘94
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501 bp

Slaig, SeS 4 Slnl el (555655 slaalal jlonds g5l RNA Sl oslitul b 581 5 CDNA I sode 1355 -A JSs
suls el ST 5 CDNA (Y (1Kb DNA Ladder Mix, Fermantas) JsSse y59 ,55Lis (Vo e Sal> .ol
Jol> RNA 5l ouss el ST 5 CDNA (F (O) e J S (F o595 g 50 RNX-PIUS g, 51 Jol> RNA
CDNA ¢ « 5,05 ,oRNX-Plus g, 5l Jol> RNA 5l oo csbo 351 o5 CDNA (0«5 .0 RNX-Plus i, !
Jol> RNA 1 oo sl 08T 55 CDNA (Y oSy 0 4l yuss Trizol o, 5l fol> RNA 5l eass el ST 05
5o 4l s Trizol g, 5l Jol> RNA oot csle 35T 5 CDNA (A LieS s 4o azil o5 Trizol o, 5
Sy y0 4l ,exs Trizol i, 5 Jeol> RNA 5o csle 351 5CDNA (4 o 5,018

Fig. 8. Amplification of a cDNA segment of ACT by using extracted RNA from different organs of Iranian
cyclamen. Well no. 1: 1Kb DNA Ladder. Well no. 2: cDNA product of ACT by using extracted RNA
from hypocotyl by RNX-Plus method. Well no. 3: Negative control. Well no. 4: cDNA product of ACT
by using extracted RNA from leaf by RNX-Plus method. Well no. 5: cDNA product of ACT by using
extracted RNA from petal by RNX-Plus method. Well no. 6: cDNA product of ACT by using extracted
RNA from leaf by modified Trizol method. Well no. 7: cDNA product of ACT by using extracted RNA
from hypocotyl by modified Trizol method. Well no. 8: cDNA product of ACT by using extracted RNA
from petal by modified Trizol method. Well no. 9: Positive control.

RT-PCR (3905 31 oolisias] b 2! c5a58cum oS 53 185 5 sy (lSial (g

5,90 lakad g ploul 5l endy (glo sy STy A8S e S8 sl 5 5lel 5l ooliwl L CDNA jslecidge colo 5l
05 sk & bayye slojlsi ST 092y A JSS 50 b 000 woyo ) BT 5 5,580 5801 b 5L cd TVF Jsb 4 aps
9 S 05 Syl oas zlzw RNA (oYL coaS Sly uizen g ool a5l CDNA Cg5 coiS oaisS ool 18S
ORI IR

416 bp

SaS 4 Sl oM 555L55 slaplasl loas zlsisl RNA Sl eolanwl L 18S 5 (CDNA) cuiigiy, 5l (cidu 555 -9 JSs
18S 5 cDNA (v «(1Kb DNA Ladder Mix, Fermantas) JsSJse (y59 ,5Lis (V o)leds Sal> .calisee sla o,
RNX- ig, 5 o> RNA 5lous el 185 55 cDNA (¥ oS5 .5 RNX-PIUS s, 5l Jol> RNA 5l oas Lo
18S 5 CDNA (& « 555 g ;0 RNX-PlUs 5, 5| Jol> RNA 3l sus o5l 18S 5 CDNA (f .5 .05 ,o Plus
o9,y 5l Jol RNA 5l ooy c3lo 18S 5 CDNA (8 oSy j0 4l s THZOI o, 51 Jol> RNA 5l ooy el

595 gu 50 @il x5 Trizol s, 5l Jol>= RNA 5l eass <L 18S (5 CDNA (Y 5 .05 o axdl o35 Trizol

Fig. 9. Amplification of a cDNA segment of 18S by using extracted RNA from different organs of Iranian
cyclamen. Well no. 1: 1Kb DNA Ladder. Well no. 2: cDNA product of 18S by using extracted RNA from
leaf by RNX-Plus method. Well no. 3: cDNA product of 18S by using extracted RNA from petal by RNX-
Plus method. Well no. 4: cDNA product of 18S by using extracted RNA from hypocotyl by RNX-Plus
method. Well no. 5: cDNA product of 18S by using extracted RNA from leaf by modified Trizol method.
Well no. 6: cDNA product of 18S by using extracted RNA from petal by modified Trizol method. Well
no. 7: cDNA product of 18S by using extracted RNA from hypocotyl by modified Trizol method.
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Fig. 10. Amplification of a cDNA segment of EF-1a by using extracted RNA from different organs of Iranian
cyclamen. Well no. 1: cDNA product of EF-1a by using extracted RNA from leaf by modified Trizol
method. Well no. 2: cDNA product of EF-1a by using extracted RNA from petal by modified Trizol
method. Well no. 3: cDNA product of EF-1a by using extracted RNA from hypocotyl by modified
Trizol method. Well no. 4: cDNA product of EF-1a by using extracted RNA from leaf by RNX-Plus
method. Well no. 5: cDNA product of EF-1a by using extracted RNA from petal by RNX-Plus method.
Well no. 6: cDNA product of EF-1a by using extracted RNA from hypocotyl by RNX-Plus method.
Well no. 7: Negative control. Well no. 8: 1Kb DNA Ladder.
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Fig. 11. Amplification of a cDNA segment of TUB by using extracted RNA from different organs of Iranian
cyclamen. Well no. 1: Negative control. Well no. 2: 1Kb DNA Ladder. Well no. 3: cDNA product of
TUB by using extracted RNA from leaf by modified Trizol method. Well no. 4: cDNA product of TUB
by using extracted RNA from leaf by RNX-Plus method. Well no. 5: cDNA product of TUB by using
extracted RNA from petal by modified Trizol method. Well no. 6: cDNA product of TUB by using
extracted RNA from petal by RNX-Plus method. Well no. 7: cDNA product of TUB by using extracted
RNA from hypocotyl by modified Trizol method.
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Most molecular genetic tests begin by extracting DNA and RNA. To achieve this, obtaining a
suitable, reliable, and repeatable extraction method is of great importance. In this regard,
optimization of the extraction of nucleic acids from the Iranian cyclamen plant (Cyclamen
coum Miller) and the introduction and expression of housekeeping genes was performed. After
collecting plant samples from the three organs of leaf, petal and hypocotyl, modified CTAB
and SDS methods were used for DNA isolation and modified Trizol, CTAB-LiCl and RNX-
Plus methods were used for RNA isolation. The quality of isolated DNA and RNA was checked
by electrophoresis and their concentration was measured with nanodrop. The presence of 18S
ribosomal, actin (ACT), tubulin (TUB) and elongation factor (EF-1a) gene fragments was
investigated using polymerase chain reaction (PCR). Based on the results, the lowest DNA
concentration was related to the CTAB method. The DNA concentration and quality of Iranian
cyclamen leaf, petal and hypocotyl samples were higher in the modified SDS method than in
the CTAB method. The isolation of DNA using the modified SDS method not only had a high
purity but also had relatively high performance. According to quality analysis of the RNA
isolated from leaf, petal, and hypocotyl samples using Trizol, CTAB-LICl, and RNX-Plus
protocols, all three strategies may be used to isolate RNA from Iranian cyclamen tissues.
However, the Trizol method is superior to other methods in terms of high band resolution and
RNA concentration. The production of cDNA from RNA isolated from three Iranian cyclamen
tissues was successfully performed only by Trizol and RNX-Plus methods. Based on the
results, cONA made from RNA isolated by Trizol method had better quality. To check the
efficiency of RNA samples in RT-PCR reaction and the expression of housekeeping genes,
RT-PCR test was performed. Based on the results, the presence of the bands related to the
housekeeping genes fragment in the electrophoresis stage confirmed the good quality of the
produced cDNA and also indicated the high quality of the isolated RNA from the Trizol and
RNX-Plus methods. RT-PCR results showed that the expression of actin, EF-1a, 18S and
tubulin gene was positive in most Iranian cyclamen organs. Among housekeeping genes,
tubulin and 18S genes, had higher band resolution and higher quality in all samples and tissues.
Keywords: Nucleic acid, RNA extraction, Phenol-Chloroform, RNX, Tarizol, CTAB.
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