Iranian Society for

Horticultural Science
Nl il pyle paatt

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

OFY)OVF LY sloamio Fo)led YF ol ol SLel (58 5 psle aloea

Cyclamen coum ) (1 g ;o MSuw 31 SwllS 99 dwl 1 St (5 jlwdings

(Miller
Optimization of Nucleic Acid Extraction from Cyclamen coum Miller

Tsgmgo yol ¥ (o0 42 (6 38 dd yo ! uSad GOLoazo
Ol ol sl olT oSl «linos 5 pole aly 21y 5 SLel pole 09,5 -)
Ol Ol 18 sld ey 5 S5 (surines Sl oKy Y
@hanbari@srbiau.ac.ir) : s =Sl o «Jotas oo i

VECYIENY oy b O TR el o b

(KW LY

(I3 b Slome 5 658 (st Cellad olS (ulolas sl 0ad Bl gg)ls w5 () ol (e 4 e NS
Slagges! e ol e olS 5 SealS o slavel gl Finl 0 o5k SLaS 5 (nl S92 g Juds a2 0 lo Vb (g g (56
Saonl iy 1S5 g slael BB ccalio gl Sl oy, S Sl (ol plis 09 oo SETRNA g DNA gl 5l b (s
5 (Cyclamen coum Miller) !yl o) olS 51 SalS o5 sloa!l zlzeiul (g5lwanage (Gisbesl nl jo o ls ol
5 Sl Sy el a5l 8LS sladiged (s yslaez I o 0B )] S Cal o el Jloails lags ol S
il o5 Trizol sla s, RNA gzl 5l sl s SDS 5 CTAB axly s sla s, DNA zl,5eial sl o LisS st
5 5 yegiby Sl o) 580 Sl ol 5l oot gzl 3l RNA s DNA CoaS g CossS s oolicisl RNX-Plus s CTAB-LICI
(TUB) ydss5 «(ACT) (55T sogsoms, 185 slagys clakad sgzrg 00ty zl 5wl DNA cinS al sl ol o, 4 PCR
cale o seS el Cawody bl elul 5ol gw, n PCR ST L jboails 5 olaae 4 (EF-1a) g3loigb ;5550 4
SDS s, ;5 JisS s 5 5 plS 51 slodiges DNA oS 5 cbale o ovmlive atily a5 CTAB i, ,> DNA
oles RNA gzl sl o RNX-PIUS 5 CTAB-LICH cazly i THZO! s, aus dslie 593 CTAB s, 5l yig adly s
ol 5l ool b g Lo g, ;500 5l s o zlyocied RNA Cile o Lo lsi gy Lo 5| aily s TTiZOl g, a5 ol
ST sy 00l T RNA 6Vl 0 S 00 La3 a5 sy piite Y1+ B Y/+ ) 51 2agili A260/280 Ll o ¢ JSSg
oo ] 5l RNA 025 o LS 45 563 YN0 5 V/AQ (e y2asili A260/A230 o i) o o5dle sl i o b Joid
RNX- 5 Trizol g, 89 ;5 ki ol podlSms <l a5l ons zl5ul RNA 5IEDNA el ool a5l L a0
a3 23, RT-PCR 5l oolizal b Jlsails slagys oyl ool RNA sladigos CoinS ooyt sy b plonil Copibga L PlUS
ONSs J38S g 9 S5 Sy slodiges dan ;0 185  TUB (loails sloyys o o a5 ol las RT-PCR gl
392 51097 1 (6 FVL CdeS g yiion Wb £eg 5l (S0

Lleails 5 DNA #l 5wl Cyclamen coum (Trizol RNA #l el 1 gouds glaojlg

o

4A0NR0
e (Sl 5 glavel gl il 5 cosl (s psle (5SS slaiaghy 5o (93859, Senl s (J5SUse il
F9s0 S5 50 hy5mm0 5 s nSWised sly Wl glimeil slagis, | (BT il o oty ool el sl o5
SLlLS ale> ;| Primulaceae o .5 5l oo aLS (Cyclamen coum Miller) Sl o)l ol pgo s oK lo1 50


mailto:ghanbari@srbiau.ac.ir
http://journal-irshs.ir/article-1-468-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

Ohles 5 5 Kad

ol 3l alrasgerme slml 5 (55155 Slacdisis yslanz ol (nl &5 il (oo (NS g oo S8 oSls I (Se
M 4 ;0B Jad (nl )3 (o5 GaLS 9z g 9580 4850 55k A lie 10 &S Ceul GRS (5 ol S el
SYsb o 450,90 SG ) LS 5 0050 S Lol 00,003 M olS ) el dieds )l (golaiBl oSy il pls s
4z 51008 ohg 6 IS5 4 5ls (a5 Blej U oy Jolie den 0 olS (nlojls (oialy al>pe 4 99,9 5 (23S sl
Ol & GlalS cnl yiie Lol scldlS 5h slad jo (lgios Loy plp 0 Canglie Jbls a1 olS (nl Sladiges 5l (>
W08 ity ol LS Ll (08 58,5 5 55) e Il (Sl Gl S 0l500 0l (o0 A9 SIS SLS
U”‘ ulfw 9 ulfsb &‘y‘ )l)la B U?"S‘ o~ A;;.\.AT S99 A c);.\a‘ ).:‘).' 99 Lu LS'LQJ; ul.o.ﬂ 9 QL"‘“’KJ‘ e YAY- JLM: o9
(Makari Khaje Dizj, 2016) cwl o iws ;0 oL
@M S IS S5 S5, oI5 ke dejS 4 s it 4 Cueglie aiile e S sl (st slaedSen
5 el sl baseS cnl 5l cnlnle i las 3525 (55 ool )3 a5 witas 5 Lo 40 Canglie 5 Olivs) 5 3l 5o
waieo 5 SLEL jo ol ol Coenl 4y a5 L (Naderi, 2001) o4 oo ooliinl (g low S j0 b Shg ! Sents
zlyoenl 95058 sla g, (6 jlwdingy «uwl poe ,Lws Northern blotting 3 RT-PCR wile JsSUge sl iomiw Coddge
S 4 G5 oSy s 0né o5 wile alS s5UsS sl a5 oole &yso 4 (RNA) s il sig
o sl asle sl slacudslio adsi dacdl 5 )l RNA 2l sl Jeame sl CueS 5 CoisS Cle i oo
Sl 5 slaal b wisd oo om0 il a5 Sbej 4o a5 wibios byl o 551 lacsss, 5 bal,ammg S oS
(2! 2 el el Hlads jlews LS slcdl S, )l RNA 7|5l (Dong and Dunstan, 1996) wgl oo <S5
5 LS 055U Slacdl a5 ol 4 4255 L 3350 RNA s )55 crgn (LS sil 5 bojlilS g, 9

(Ghawana et al., 2011) s I 1,15 sl
aile pucslE g Sioo DNA (g5t sl )8 00l )5l sladiges LS ol aS aas oo lis b jiogh yiion
loos ) 5L s 5 56 daadn 5 da o b alex 51 (ol Slgo gms, (s93xe L (D"Angelo et al., 2007) s 5SL L 7,6
4> S0 Joo aLE DNA 2S5 b e b DNA 60 e olgie 4 ailys oo a5 axsl (Huang et al., 2012)
9o el e o o ingsy Wl el 433, 50 055655 LS slacil 5 DNA gl sl gl (6l slots,
Sy 5o (Alagy etal., 2005) Cewl sods 431,| podSens 51 DNA zl,5iul 3,50 55 oS 5lo (3,15 5 009 ozl oS
O90dem sl Jemg b b olals pls 9 C.opersicum Mill. (U oSy 5l a5 o935 DNA  #l seiul (gl
SrSoilul s il @l lseinl sl g, 5l Slassexe swyp onl o (Kasajimaa et al., 2013) i plx! (PVPP)
oas &l 350 sleaisS g oS Al slaS s 5l alls DNA 18,51 cawoas sl bdiges (s5lwoolel ol o &5 DNA
20 3l S eialesl cl jo aibaw gl BB 6,50 Ui, g b oot gl 3l DNA Jlude 5 CuiS 45 Canl
Wls o) Sy a5 ) 511, DNA o5 Lo Ve Wl oo 45 08 (5,l056L 5 ax5Lu buffer PVPP alu DNA !5l
Cesium chloride alows 4 cousdge LDNA (g5l alls ozl eulil o .(Kasajimaa et al., 2013) oS ! ,5enl pedlSo
e el 5 a1 ool 1 &5 onh A DNA (S 5 (oF el 5 a5 5 o plosl S50 5L 131 L (CSCI)
o351 i [y DNA ZeeS 5 et UV Qo o5 s o0 515 40 plol 5 5989 5801 5 eolistal b oSl UV Qa2
8y Jlade 51 S 5 09505 (BU (i S5 50 DNA (sloolac laie 5 CodeS a5 095 oo (gt 0300 (LIS
JS LLls) iolosl 9,90 sloassd Jb slacs s 5l YU polie yo Lalls- DNA (Kasajimaa et al., 2013) col ool (i,l55
Lzl el ail oo CSCI L ajaas § PVPP 3L 5l oolaiwl Jolis a5 conl cdbsl BB (sl 5 5, J5 2l w0as )l (gagls
Kasajimaa et al., ) o,lo 5q. ilul I G 4 5L5 CSCl avaas 5 0,05 (gl o3y Sliuams 40 g5k PVPP 8L 5l solaz!

(2013

o-¥


http://journal-irshs.ir/article-1-468-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

(VEP)OFF LD sloaxio Foylai VF als 5lpl SLEL ;918 5 pole alxo

5 oo slas; SERNA JsSge ) dlyoo 55,1550 Jlows DNA & G RNA - 2l 5l o0 oo (LiS Lo s 2
5 Gudenschwagera et al., 2012) 53,5 oo o] <o ,55 Eel a5 oo RNase o 31 codlad g o )5 4 cond oYU Conle
dooy Sl b ( Jed b slocaS 5 g9 5 e Ll 5l e5UsS Bl ol (ol 5 o932l L(Liao et al., 2020
055 UsS slaplil b g (ALS (B0l5 g5 4 an (S55UsS slagby, Cnlple «i)ls 358w b lagny n 5 w5l slacud sl
lliwsss powaosilss SDS CTAB ulul 51 Jsone jsb 4 b g, cnl 3,0 3525 JS RNA  zlseul gl als
oS LRNA zliseiul wle (kS jo (Jed b slocaS 5 0925 aidlioo gl op 39S 5 2 el )lSg 000 (nailes
248 W3S e Jate SlSsi sladel a4y g ool wenST 5SsS IS0 4 Glul 4 (Jg8 slacS 5 15 99,5 0 VL
Real-time s RT—PCR «DNA sl sy oolitul hlpé 5wl oo 2olS ot 4 RNA CueS 5 oS o] aoss
LS Jsere sob 4 cuS Lol el e < 3,5 s ;o RNA gl 5eiul 151,38 o, (Liao et al., 2020) s oo PCR
OLS ;o RNA gl sl lp by (x4 510055 )18 (o) 2 3550 Ml ohag g0 0 (LS 10 6l g ol Cund
ailsad > LT s oud gl 5nl RNA s Shos 5 ot Lol el o (5155 YU 0y, 5lo g ik sloceS 5 L
Northern blotting <5 sle sl som sla iy slp Vb cueS 5 coaS L RNA  #l 5l (Hu et al., 2012)
(Gasic et al., 2004) w.5L o (55,5 CDNA wluliS sbxy| s RT-PCR PCR GRT-PCR mRNA (s;lu alls

s 4 i 5 335 s ) RNA s3lagalls 5 gl wlgiion bl 5 bl dosy ol oYU slyins
lordsid sl o, p a1 45 445 L (Semagn et al., 2006; Rajakani et al., 2013) 55,5 RNA | el ;o 5 Sles
oxé ¢ (Kandylis, 2022) 5,05 (Turan et al., 2022) S, o Jsd b sloome olie 09 YU Sly ) oLS
Sy o Y asgisgdld (Jaradat et al., 2017; Turan et al., 2022) lga slal jo YU b (Mahomoodally et al., 2021)
Cornea-Cipciganetal., ) 5 5 5,15 o YU w345 ,IS (Mahomoodally et al., 2021 4 Jaradat et al., 2017) 5,05
Sb 4y oM oS 0 SealS g slaal gl y3eiul by «enl oL ol s (Alaey et al., 2005) YU a5y 5 (2022
SV G 5,545 (sogr iyl obF Gl Sl 28,5 a3 0 Lol (silmaing 4 5l eaylol SlaS 5 (al 02
slagiagy ;> ookl BB 5 wallS' (235, all Bus b oz e slap)s Ol 5 SeilS 55 slaanl gl loane o
0 el 0 Ol 9 (S5 sl Ghoniw (555

Bsigs 39190

oo 95 UgS oy SIDNA gl sl

obS 05UsS sla rdu Jold dadiges ol osliiul J59S5ep 9 S p oS IS sladiges 5l a9y DNA gl 5l ol
dod D (5 glmez w0sSolyw w4t Y (sliwg, Jlod sla iz I VYA Jlo Ceigudyl 50 45 wgr poMlSew
5 pole oty oDl oljT olBiils (531, sBiales] s s sl)ls sz ilS lasy (5,0 (5,505 5 saaiug | o dadiges
2l 03,5 65 s a2y “Ae 1508 55 0953 DNA gl il plonl ol b 5 il Jisil ol Sl
McCouch, ) SDS 4 (Dellaporta et al., 1983 4 Porebski et al., 1997) CTAB s, 50 )0 b s alosl b 095 DNA
wid zl3sl DNA cuiS 5l gluebl sl boss, aea ;0 DNA  zlsiul 5l o () Joax) 8,5 alxil (2002
CodeS Sy (ot 8l o plal ao s S S L (STl ©555) 5,5 5 (59, 00 gl pel 00518 55589 25
W (g S o3lasl ol olfiws lawss adiges clalé « DNA oS 4

SDS 59, b DNA z! il
ko ¥ gl Sy pog JUiil g 0, ez gl 50 qle 039555 b o 005 pog elS b 5l )5 (e 0 G55 ()
+¥s0 Lo 0+ EDTA + Yoo Lo Vo + Tris- Hel) aily ;i SDS gl seul 3l ) (o 5 (F 0 ploxil 5,2
ol S5y JelS s 4y 5 a3Ll alg) 4 SDS 10% s Sole -+ ol e a4y oud p,5 k3 5l a5 (Yo heo )+ NaCl
ﬂsﬂl}i@ua}@)@ a2 80 ¥ JIY ;2 9 45l 55l o 30 wguadis 4> 0 O slos ;0 4830 10 Cuke 4y aaiged (F
69, 433 Yo Dde & s 5 S5 SolS Lndigas g a8L] Yo O il ety s Sole Yoo (F .o (Invert) &5 4

AN


http://journal-irshs.ir/article-1-468-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

Ohles 5 5 Kad

S L g9y 5B 00,8 fenty il wgadis az 0 F glos )0 VYo e 50 LaaBo YO Cue 4 badigad (O 0 435Sl
02 08 © 50 4 (anls 42,5 -V ) 3,00 Bl gl (ot ool JEl e sl shon VIO g 53 4 5 0 o
Do 4y o (V.05 40050l oguandis a0 -V e glos jo el < /0-) Doy 0,5 @5 g o JL T 51 s g 00l adlS
L DNA 5 s gy (A 0l a3y (g (2295 @ale 9 00l Gouin il VYoo e joo baz 0 F (glos jo ai 8o Y-
Al 03l g 9 00,5 Souty il VW e o Lbax 0 F gles ;0 dado VO Soe g mde e Ve e s VY gl
Moo e VATHIS Voo (Lo VO TE L 2ds)See 00 (e 0 (108 S22 alols gy g aisn ) j50 1) (25, mle
Sigma Cat No. ) RNAse A 5| RNA Sogll Bis> jglaie 4y e 0,5 J> DNA 5 o_s a8Lsl 1 & (EDTA
Al eSSl 4280 Ve Soe 4y gl 4z 0 TV sloo jo ladlg) g ool ul 2 e 06,5 Lo Ve cdale L (RE513
2 6,15 a0V 5, U5 595 52 DNA gladises (-
4idly 0135 SDS b9, & DNA gl i

alsl Jols oo plol &l s ol ioles] o ool T8 V1=V 0 ;0 a5 SDS oy, ;0 Slpss sbul b s, ol

00,5 adlol s plol o ey O dls e 5l o (eSS al> 0 90 .09 SDS (gole g, 4 Gl o al> e 90 0,5
prisal il il San ¥+ non dey Ao 55 Jirie sy 4l a5 b o b il cle 31 ot ol el
VO Do 4y bdiges Cols Ho .aiol 4680l &y (69, ar 8o Ve ngwﬂss,ﬁwmssuuug%yyv
20,8 5euy il wgmadis a0 F glos o VW e ja0 Ladds
CTAB (yi9, UL DNA 7! il

oo ¥ aly) S an o JWES 5 0w iz sle 50 le D3l Lol 50,5 508 oS Sl il 0,8 ee 00 (2558 (O
Vo oo Voo NACl Yoo V/T CTAB o—0,0 ¥) CTAB zl e ul 3l g o Ve o Jlasl (V a—b plal (g 2]
O? 0 oge—edw 42 0 PO slos )0 A8 30 VD Do 4y aalg (Yol plil (pH: 8.0 EDTA Yoo L Y+ (Tris/HCI
WLl s 5 )5 ol ploz 5l ladlg) (0,5 2,1 (F o & 5y (ol &y ladigas LSy aiBo ¥ 1Y 50 5 45500 5L
4 laaiged (3,5 Souks il (@ Ol & O @ VF o @) JSU Jslsil 39,07 2ds Sea Vo oo T o o0 09,8
Az 50 =V ) 8y 2oy A0 Jgilil 0,5 ddlal g us sladlgd 4y 59, mle JES! (P aaBs jo 90 VWe v aaBo Ve Dos

B &bl slos jo baalgd yols J1 3 s g Gloy U oyl (50,5 45 gy w9 Loyl @y oo ol 90 03103l 0 ( wgul
A oyl Joloe 5l x50 ) 190 g aiBo 40 490 Vev e 0 aiBs O Sow arlodiges (Y .ul)o Jole ué &9 0 wDNA
4885 10 e @ lealg) &5 o DNA Cguws,y 0,5 S (3 .00 ,5 suiiiad b dw s, Ve Joill 51 ol DNA G,
Vo odale b (Sigma Cat. No. R6513) RNASe A o 531 oy0,5 adlal (V¢ ol & TE 8L 0,5 adlol s ol5T slga 5o
J5 69y 2 DNA Gladiges (V) aaBo Ve Soe a4y Gugeadas a2 0 YV glos jo pols 1,8 baalod &y 2 L j0 6,5 s
RGBSR SRR I 4
4L yuxi CTAB (g, LDNA z! !

o plol Ol s .28 5 )13 bl 0,90 s ools o9 Y=V aiy ;0 a5 CTAB g, ;o (Slpess obl b og, oyl
o 4 JSBISlS o iy Ko ¥ 0,8 L1 izman 5 (gl il il 4y ooy ¥ lale LPVP 3l 505 Lol Jols
8 ol graes 42,3 P 05 L plas 3 laly) 3 )3 s 5 ¥ el 51 L5 il
CDNA o lw g oM 85095 (sbd i 3| RNA & sl

Lin) Trizol  CTAB-LIiCl RNX-PLUS sl yig, 5l oolazwl b Slpl oMo (5550655 slacdl 5l RNA -zl sl

ST 51 i 28,5 1,8 ooliciasl 350 sl 00 0315 radyi (goms Sl sid 45 a5 _ls i plool L (and Chen, 2008
20,5 VO ol alaz 5l ooliisl 5,00 slo Jolns dan s Lyl JolS 5o 4 b ains ISl b VY [Lid 5 _ogeakes

be#


http://journal-irshs.ir/article-1-468-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

(VEP)OFF LD sloaxio Foylai VF als 5lpl SLEL ;918 5 pole alxo

DNase L Lo o yog, den ;0 RNA 5l 5l o diods agd (Vv v v 4 ) s 4) DEPC L ous Jles oI L
Soasls slays yeslp 5l eolituwl b ow al> e 4o .o slowl DNA | Sogll Bds j5late 4 (Sinaclon Co. 1u/pl-M0O5401)
Lo gy dod o 00d gzl 30l RNA CoS oy 61y 058 ol liabl agi (SosT 3 51l canl 0nis loxil PCR
ir Slp 38 Ojge o ys i g SO cale b (eSS p0) 58T 5 59, ot gl Sl 009153 55589 1Sl
15 st w31 5l ooliasl b CDNA cls s (6 S5l Gliogil bawgs aaiges clale RNA CoS g CorhS iy
% plesloligo (dT)15 ,55el s M-MuLV (Roche, Mannheim, Germany)  yssSxe

CTAB-LICl (y5g, 4 RNA g/ 5!

O3l 5o @le 3950 b Wges 2 5l p S (e B0 0l alxil (2004) (] 1Sen 9 GBSIC (g, 55 (Sl Slml b g 00!
Tris-HCI Y50 Y NaCl ) CTAB 3L .ol a5, RNase | s ke b il (s id (Lo VO dlg) SO j0 g 4090 O s (>
sbs a 0,5 Ol plo> ;0 L3 51 (0o, Y PVP 5 00,0 Y CTAB (pH A) Vgo Lo YO EDTA (PH A) Voo (o V- -
2o, 1Y JgiblgulS o 9 (0 pg/ml) K 5LesSgp as 351 ol o 4 CTAB 3L Fd b SOl odiluy ugaadis ax 50 £O
0 ABBS Ve Do Ay e g 28T 18 ugiid a0 PO 0,5 Ol ploz )0 4880 VO ok 4y lealg) Lol aslol ladlg) 4
Vo ¥ LICI pz> o2 jlade o5d o VO wo dod a4 59, 58 JWl 51 e 000l 50 yisl aaBo jo jq0 Vevee
led 50 5auty il day Al 1o 4o adold Al a5 ugaadi 4z 0 F slod o Celu T e 4 ladiges ol adlol dlo) o
g 5 Cogany 4 g 0 By 550 29y @l T 5 ey 5 0 plowl diBs jo 10 VY e e ABBS Y Do @y ugredis 4z o ¥
O 0 3985l qugands a0 -Ae 508 el Y Gaea g8l T ) Cos 4y Joibig gl g Yee Vs Sl
0 a8 AP0 |y (a9, Jsloee ol planil adiBs jo je0 Ve e e Al B Ve Dide a4y ugeeds a2 0 T glos o 55 UL
@ oy as adlsl Jbg 2 & DEPC Gl L oo axsle oo y0 YO Jgilil o) LoV .2é,5 S RNA Cgasy al> 10 0yl
33V Gl gl 4250 ¥ gles LAY e 00 b ladlgd 058 Tz ) &5 5l gy B oad (S5 59 057 (B (e
51 idin ) 50 S e Bl ol (Sleiil 5 oy 590 40 RNA 5 s s 150 23, S 8 S 5l
s D S RNA Cgasy aildS shlaalsd )0 amy al> o 10 .08 1S5 09, 5B (550, 490 b ol e iy g adlal
b J> DEPC Gl )0 RNA B 05 45,0 () a5 g o adlol laalg) 4 DEPC T 51 xdg e YO
Trizol &bl i (si9, 4 RNA z| 5wl

O« 4 Trizol yJ L S .ol plsl Liand Chen, (2008) by, ;0 (&l mss oloul b Gog, ol )0 RNA - #l e]
Voo ol Ggmadbawgu uSG,59 b 3lbl slos ;0 4885 0 Do 4 alol> oS 5 (V.o ddlol ooy jogy slddiges 5l 0,5 Joo
S8 Gl sles o 4aBo VO glp ealg ol ST ,5 4l VO sl gmmiliwgu ol adls] dlg) o a4 0,84 157 s e
A28 V0 Gde 4y geds a2 0 F gloos jo daBs 1o ;90 \We oo jo0 b jaui le g9, Jeloee 505 Ta Cya 0l ools
gl b 3 Jolre 5 00938l laJlg 4 89,15 5dg e Voo 5500 )LSG ol Jie spazr dlg 4 (09, wole o plox]
ouds agd) Yoo ¥ porigel Dbl 51 2ds Sa YO olyam 4y Jsilig ol 51 52y S B0 s plowl (S50 Jb Sy (9 5
4 RNA bk «oluS 5 cpl jea> 50 plplo sl Jolowe e Jgibg gl ;0 RNA 0l adlsl dg) 2 4 (DEPC LI L
o o o ol 5l 4l slegl )5 lalslS Sl S S5 il 15 5 oel5 GUS b losgs &5
o Jgl . o a8lol alg) e 4y DEPC 0T b ooy asles auopo YO Jgilil pod o Vo JSI - S Jglome B3>
Jobl @ly ;0 oS (o0 S5 Joloa Sl )l 0 SeatlSgi slasenl Cgu) 4 g 0ud Joloo 50 S5 lavensl ol Sees
Oliwe a0 lbalg 0iS o S RNA gy 0 g 0iS oo Bdo o] 511 O slaJsUge g ools s |) DNA S b b
S 5l 48,85 1+ (517 ks 4,5 F (slas LAY+ 50 1 loaly) 55 e g &5l g, 5 o g o8 oo
g 8Ll Joibl yd oo V500 )bSG il (B ladlgd loiil )3 ogmy D90 4 RNA 5 0l disu ) 595 (09 51 038
YO s 09 Si RNA Gy aildS shlaalg) )0 am > e 0 .08 1S5 59, 5B oizn ) 190 U Jolie 4y
Al J> DEPC Gl o RNA B o5 45,06 alyl &y g ol adlsl ealg) 4 DEPC O 5l idg Se

RNX-plus gy 4 RNA 15wl

bV


http://journal-irshs.ir/article-1-468-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

Ohles 5 5 Kad

S 0 8 g,y el 5 g (Sinaclon Co.) RNX-plus <o 3l solawl b (oM 555655 slaplasl 5IRNA ] el
Sy RNX iy Soa Voo iy, (s il el csloaly) o ol oad jo5, 5l o5 s 0+t plodl 55lS L
239,05 de e Ve ool anilas U1 slod 10 42 B0 D s g 4l Vo Die a4y ST g ploml Lol ddlol ool joe L @
599 VYoo e b 5aa il 10 adiges ol alildS fu (59, 4830 0 .0b &5 5w Cewd b baalo) a il VO Coe 4y .0y0 )5 a8Lal
Srwd o VO ) G o gl cdo ]y o9, 518 0l alilds 4880 V0 Do 4 Lugeeds 4> )0 Fglos jo i s o
ALBIS Fu (63, 480 VO D s g &5 gy oly] as laadg) S aBlol o s Jgibig el sy Ko Voo e ol sols il
199 29y &le e 0D ALBIAT 4830 VO Gl gl a0 T gles jo A 8o jo 90 VYo b feuay le o 0l
VO« o b 5gmis il 0 ladiges ol plol (uSS g Cawd b al,T 4y 5 adlol laalgd & 7V0 Jgill yidg S Vo v ol aisn,
Jlesws (59, 9 a5, 190 ) Cadg, N S0 ol (o 0l alilS a8 8o A Gl ugendio a0 Ty adBs o 90
az,0 -+ 0 g a8lsl RNA Cgy 4 DEPC O ;g e YO Colps 5o g Sis JolS jobo a0 5 o 0l )5 5 o o]
A (6,045 e wgaandas
RNA b 5 byl s el (owyp g DNA gladiges j0 Hloails gl s wisS

A8S Jlsails slacys olwlis g (PCR) jlendy (slojuziy iSTy 0 DNA sladiges o5 Sbj,l gl am d> o yo
L85 1E ey 90 ol ohg sla 55T 5l eolanwl L PCR STy EF-1a 4 (TUB) (g5l «(ACT) (S|

RNA sladiges ol )5 o) sl ol p! (podSems LS 55065 slocdl 51 US RNA | el 5l s aay > 0y
S0 pas i o331 5l eolaiwl b CDNA il .o plosl RT-PCR (yg051 jloails slagys ol s RT-PCR STy jo
UiSly alsil 51 LB () Jgoz) <é,5 & ,y40 Oligo(dT)15 ,55kel 4 (Roche, Mannheim, Germany) M-MUuLV ,.5Sae
Ve ldiged e ;0 RT-PCR (gl oolaiwl 5,50 RNA clale b sloxil ladigad den ;0 RNA clale g5l LSS
29352 SBys solaisl gla F5lel sl oolainl b Lls 4l slayy Lo CONA ol 5l am ol a8 5 L 0 6 59 Se
<85 18wy 0,90 EF-1a 5 (TUB) 1 Jggils «(ACT) (,.2S118S

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

PSS akss Jbo S3leT 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-1a
183 bp R-EF 5-CCGCCTGTCAATCTTGGTCAT-3

o ,lgs o5l as azg5 b loails slapys sl ,55eT gl 5lpads (glo sy (2aSTy 50 oo ooliiwl sleo § Slej sl asl
EW m-*lﬂd M) ij\.? o .}a...a),o C‘fl':" )" solatwl 9
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Table 2. Time and temperature programs used in polymerase chain reaction for reference genes primers.

2 s 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

4By yuuii SDS 3 CTAB b9y 41 cyoMSuuw 31 0 2 yiias! DNA gusli
o5 5o et i plowl CTAB 4 SDS il ,euis (slabs, b oyl cxedSimms 5 5 g 5 oIS wiges 5 DNA ol st
w8l i35 SDS g, b )y 5 5 5 IS g 5l ozl il DNA (gl g5 nsl 0 o0l (Lt ) IS 4o
obas baplail a5l 555, 05 J55S 9 50 JS DNA (slalgi wog 0,95 1 (65 SudeS 5l oy 5500 b anlie )0

Dg1 F Sy i F a0 S g S8 slhdiged ;o DNA g aSCIl> j0 .0l oold

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

A B C

DNA (A Salr 1 5,51 J5 55, ol oM 055655 (sloplal o il ogis DNA (5358 5501 (55 -) S5
DNA (B (a8l ;055 CTAB ¥ cazily 5 SDS ¥ (CTAB ¥ SDS 1) calieo sla g, b 5 ,ulS 5l o gl
U555 520 5 o ]3] DNA (C (azdly yopis CTAB ¥ Lazily .55 SDS ¥ (CTAB ¥ (SDS 1)) 5y jl o ol s

(azdly ;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).

i1 3350 (5B sig b 5 1 5 i o5 el iged 31 o ol iian] DNA ol yogil gl
CTAB 5 SDS aidly yuss slagbg; b (oS 5 J555 9 9 S5l o5 2 a5l 5l o 2l )5l DNA Ol ol
Sl oMSes SIS 5 L5959 « S sladigad (o j0 Sl oald oole LS ¥ ojleds Jgam j0 4T e les .ol el
DNA clcal 331 555 512 aiges 5 CTAB s, 2 ogtye Gy Som 59 oS3l P+ (oe) DNA il a5
Sasdy csls (VY JIY acels A260/280 coes) oV osls L 4 badigad don (o a8l ;55 SDS i, 5l eolazul b

o9y ol IIDNA chale b o ylian 9 090 1095 0 55 (g ,Soe 12 50 0,566 VAT cldale) VL Cod 40 0 Shae
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Ohles 5 5 Kad

99 ;8 ;0 0g 10 95 1 (g i CudS g cdale sl daplasl ple 4 Cod IS dgad jo ouls 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 55U slahs, 4 oad gl Sl (sosis DNA ladiges ;5 Glyogili 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 ool 7l 5l 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 JussS 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 bl eis CTAB 5 aidly s SDS s, 99 0 50 sifign Sogll (e
15 V0 A260/280 e b ieiis S0l lime coyions 28,5 L3 VY VY Joud LB asels o n,T 260/280
el sy CTAB Jgare (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 0luS 5 g ooy Sl L «Ses siile olooan¥T 09> Silo Jlade cpl 45 al Cows
260/230 o a5 (5 )5k 4 352 (5505 Groan ¥l g g S Sl wgole g Al ynd slats, aen ;0 S LS Aiged
S VY 51 5YL ladiges don (o
o995 o3 Sl oW jlous Zl,5wl DNA lyoady (lo puxiy (poSTy

S5 9 Sl (U555 gm0t 2,5l DNA ladiges ;0 (rdigi ) (olulid sl Slyead loezy (ASTy b
05 4 bgrpe 3855l Jol> (b cdzr 7o o)y 0gd (g0 omd VS 0 a5 ok les g Sute (Sl oM
aislo SDS 5 CTAB asily yois slobs, b ! podSns (slodigas 5l oads zly5ias DNA oy lssss
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600 bp

35899,5SUl gladigas . oyl po NS (555665 slaplasl 5l onds 15wl DNA ladigas ;0 TUB Jloails 5 5l pide iS5 -Y S
Seads zlhmul sbeaises ;0 TUB Joails 5 51 cide i8S (1) are J,S ¢ Jolds s 5 4y calizee slacSals 1o oo
zl sl Gldiges 5 TUB jloails 5 5l side ;555 (F) JuieS g o (F) S oY) 58 dige5 jo atdly 1035 SDS 3
995 L TUB Jloails 5 5l (s 2S5 (V) 35S 5000 5 (F) Sy ) S5 digad jo aidly yoss CTAB ) 5l ons
(V) DNA Js850 059 ;55025 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 oS adigad jlonds gl 5wl DNA 5l poudy (slo iy iSTg

S 9 Sl (JsS g aiged jload 23 DNA sladigas )0 (ST 05 sl Slyesdy lojeny STy mls
Loy iS5 5l Jol> (5b Sud B0 ) (slajlgs aid 0090 (lanlad s o ]S 4 by o igei 10 9 39 S Slpl (oS
JS5) wsly e 4zl 1oris SDS § CTAB ouds gl 5el g, b (Sl (podlSioms digas 5l ons gzl 5l DNA 55T 55 4
Y
18S (45 sy (oM diged jl ooyl y5twl DNA 5l youdy (slo juoriy (suSTlg

lols LSis azily ,ois SDS s CTAB s, 39 0 50 Syl yeMSims DNA (gladiges 1o 185 )5 PCR Jgams
Slaaigel dan )5 (pizred 5 Cude [ diged ;0 185 ()5 4 bgyye ;2S5 (T S8 ol 5985 2SIl 5 50 55k cix FAF
O axkad sl aises g (g le Kilo a5 ol lis (65l A3sS e dall 09,5 shie S ol ool (adels cdd gl Sl
Cew! 18S
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50 00 5,689 iSUl sladiged . Syl oM (5566 (slaplasl 5l oas 2l 5ciwl DNA gladigas ;0 ACT 5 5l isy iS5 -Y IS
S5 e a8 (V (1Kb DNA Ladder, Fermentas) JsSse 35 ,S5kis (V ¢ Jolds iy 4 calisee sloSals
Jei55 52 9 (F) S oY) S8 diged )0 aBly ;s SDS g 5l oals gl mein] sladiges 10 ACT Jloails (5 51 cise
(V) S d(F) S 5 aiged po aidly pois CTAB i, oo zlseul sladiges ;0 ACT Jboails 5 5l sisn 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 2SUI gladiges . Sl ! oMl 65LsS (slaplasl ol zlmew] DNA gladiges ;0 18S 3 5l casn a5 -F s
DNA) ¢z 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 (VY «(A8S (5 sl
CTAB i, 5l oass zloul glaaiges ;0 185 Jloails o5 5l cidw ;iS5 (F) JuisSomd 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 digos 3l ool 50wl DNA 3l oy (glo iy aSTlg

Mt S 5 SIS 53 e g ot el DNA 3 EF-18 05 sl Slyonly (sloyesy 25T, gl
EF- 05 5355 5l Jool (g5b e VAT (sl jlgs adgi aid oaps (glaakad men J S & bgspe digad 10 5 09 Code (Sl
ol odslive aidly o5 SDS § CTAB gzl seiul g, 99, 0 Slpl (el slaplasl 5l oo z] 5l DNA s la
(0 J5)

e el B B B — 183bp

0 3,989,581 gladigas . Sl pl oM 55L65 slaplail Sl oass zl 5wl DNA ladiges ;o EF-1a (5 5l sis ass- 0SS

o5 o) eidu aSS (Y (EF-1a o5 slyls DNA) ciie 8 (Ve J508 () ol cudp a4 caliee sloSal> o

&5 3 eisu ;iS5 (100bp DNA Ladder) JsSge o455 ,550is (F o5 ,05 diges ;0 SDS Jgere g, b EF-1a Jloails

S5 (V) US55 gamp 5 (F) S Q) S ,l5 gl 0 aBly ;s SDS jig ;) 5l eass gzl 5l sladiges o EF-1a jloails

365508 9 (1) Sy o(A) S ,ul5 digad j0 atdly a5 CTAB i 5l oo g5l 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 ! miwl RNA culs’
RNX-Plus § CTAB-LICl a8l ,os5 Trizol (og, aw b glpl (oMl S5 5l oadzl ool RNA e eSS
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S92 Slrl oM (555UsS slaplasl 5T g 11 1S5 4 40 (YAS §VAS) onis 5l JS RNA (55,598 Sl 5931 -8 S
RNX-plus o5, 4 eas zl 5wl S RNA (Y (CTAB-LICl 5, 4 oo zl 5l S RNA (00 5,57 J3

(Y CTAB-LICl 5, 4 oois zl 5wl S,08 RNA (V dasl s Trzol iy, 4 eads g5l S RNA (Y
RNA (\ a8l x5 Trizol jog, 4 eois 2l 5l 5,08 RNA (Y RNX-plUS g, 4 oas zl,5l S 05 RNA
RNA (¢ RNX-plus ig, 4 oo zl5wl JLisSsmed RNA (Y CTAB-LIiCl g, 4 ool zl5cul oS enn

a8l o5 THZOL g, 4y 00 gl sl 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.

oW J5 S 2 9 S 95 gt oS S digd jlous 5wl RNA 150936 g bs
RNX- § CTAB-LICl a8l ;5 Trizol (g, aw b Slpl (oM olS 5l ooy 2l 5wl JS RNA oo ol
3 e S RNA oS o i 9 (iadg 5o j0 0,550 VP00 clale - Slo) cldale - iy 09 365 g 3 CTAB-LICI
aed ;o JS RNA jlade Trizol (g, ;0 (S job 4 awl cavs @ Slpl o)l Sy diges g adly s Trizol og,

30 @2Yb s @ 0 Slas 1 asl cunls (VY JIV asls A260/280 o) oV osls Las a5 Trizol o, 5l ool

D9 510,95
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Table 4. Nanodrop results of extracted genomic RNA by different methods from leaf, petal and hypocotyl in
Iranian cyclamen.

A, oad gyl 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 g 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 ¢ o gulis

L RNX-PIUS 5 TrZol 55, 50 b Slal odSems 555 me2 5 <5 palS o5 5 ot 2]yl RNA 3 CDNA sl
g .)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 4y ot sslina Lislejl 5l al> e oyl

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

305555 slasss, 4 onds gl 5wl RNA 5l ons a5l CONA slaaises 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 digoi o cdal
. (S PN .
- o 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 Jlake L adl s Trizol slajbg, 10 cudp 4 odel Cawd & CONA ke o jidgh slo aisl wlul 5

Gls o5 digad y0 5idg e e Sl Ve YV/A Jlade LRNX-PIUS g, 5 5,5 9 5 0 10 5idg S 00,5536 VVAY/Y
Jsb 50 sawl Caws @ (5, wd> slacans «JS RNA 51 cDNA el s olal i &sg CDNA clale oy iy
5 g Sogll y0gr il saies ylid cud 3 4 yiegsl (VI 1/20) A260/230 5 (Y/V VG V/AQ) A260/280 (slazse
39 b Slpl oS 5l oas zl,5ewl RNA I Lol> CDNA & by o slolgs il co g0y, 5l L 5 Jod LS4l
A by, 50, ;0 CDNA cale (Y o) conl osaline B 5,589 2SIl 5 50 yuemsl & 90 0 RNX-Plus 4 Trizol s,
10595 1 6yt CaiS 51 Ologil 5l el vy bl yuizren gl Ll 5l adl s Trizol ig, Ll od plosl g5

.;)9..»

Voolets Sal> VO 3T 5 59y 2 Sln! oMl 555655 slaplail 3l oty cSle CONA Jgamo (53,599 251 593 Y IS
z) 5ol RNA GICDNA colo (F o ¥ il s Trizol g, 4 Sy 5l eals zl5sl RNA GICDNA el (Y
.(1Kb DNA Ladder Mix, Fermantas) JoSLe 59 ,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 y 8
Sy90 b axlad ¢ ploxil 5liedy (glo oy (iiSTg (ST 5 sla 55T 51 solatwl L CDNA jalecidse ol 5l
929 g on 0 A JS& 13 45 oo e i (108 S a0 V58T 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 Le Jay].n 6[.0)‘94
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Slaig, SeS 4 Slnl edlSw (555655 slaalal 5londs g5l RNA Sl oslitul b 581 5 CDNA I sode 1355 -A JSs
suls el ST 5 CDNA (Y (1Kb DNA Ladder Mix, Fermantas) JoSse (y59 ,5kis (1 o e Sal> .ol
Jol> RNA 5l oo el ST 5 CDNA (F (O) e J S (F o595 g 5,0 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 5 CDNA (Y oSy 0 4l yuss Trizol o, 5l Jol> RNA 5l eass el ST 05
5o a5 Trizol g, 5l Jol> RNA oo csle 351 5 CDNA (A« LieS s 4o azil o5 Trizol o, 5
Sy y0 4l ,exs Trizol i, 5l Jeol> RNA 5o csle 351 5CDNA (A o 5,18

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.
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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.



http://journal-irshs.ir/article-1-468-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

Ohles 5 5 Kad

RT-PCR (yg03! 3l oolisw! b Sl oM oLS 50 jo EF-1a 5 by Bl owy p

Sl M Sy 5 S5 iges 5l oads aisl CDNA slaaises jo EF-1a 5 sy 5leady slo oy (iaSTy uls
VAY Gla g el oads ools lias Ve JSo jo a5 job les auid oays (glasdad e ]S 45 bgspo digad )0 9 0 Cuds
Lol Sl oM s 35S 902 9 S 5 (5 5l ol as L CDNA GIEF-1a (5 4 by o iS5 51 ol (550 cax>

183 bp

4 Sl oS (595655 slaplail 5l oas glyseil RNA 5l osliinl LEF-1a 5 CDNA) cigy, 5l ide 7355 -V + JSs
o asly sy Trizol g, 5l ol RNA 5 e cslu EF-1a 5 CDNA () o )l Sals .calisee slo iy, SaS
EF-1a .5 cDNA (¥ . 5,15 o atdl a5 Trizol s, 5l Jool> RNA jlea s el EF-1a o5 cDNA (Y .5y,
RNA 5l oo s el EF-1a 5 CDNA (f ( L5sSsum jo axdl s Trizol g, 51 ol RNA jlea s el
49 RNX-Plus 5, 5| J—ol>= RNA ;lea_s el EF-1a 5 cDNA (0 .5 5 ;0 RNX-Plus s, 3l J—ol>
A (D) e JyS (¥ o JdsS s 0 RNX-PIUS s, 5 Juol> RNA i eois cs-Ls EF-1a (5 CDNA (7.5 ,.15
(1Kb DNA Ladder Mix, Fermantas) Jsse (439 ;50020

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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