$39555 g 5 oy e S5 -IYEF oA GO S sl o K ng

(Malus domestica) wuw 38 RNA 1 Sl Calisee (S 519y 4w lio

Ol Olgd ' (6 sk pl e
Sal e gl 35T o3l (LS =3l 03,3 sl =Y sl ¢ oDl 13T ol (DBLS Mol b)) ol )87 (g gmils )
Shahram.montazeri @gmail.com :J s odew 4*

ol

ol sy s dlal e 6 dzib e 3 L s LSl L SLS 5 gl ldas glyls &5 Sl IRNA (gilulas
A3 ez 3am o GBS SIRNA sl Caliien JS55 5 V) adlllae ol 53 ol oy ol S50 RNA L OLS 5
RNA ogls 5 CuaS 138 s 1Y 58T U5 55585 531 L IRNA YAS 5IAS slail I RNA ciS” .o 8
e S e AgaolAoeo 5 AceolAzgo o S 5 e U YAR 5 X80 (VY e b 3 (5 e s fSKeul b (o] B
O s .28 8 plonil o (S 05 (oolaz | el y LRT-PCR LT 5 CDNA e ol 5zl RNA iS5
RNA #1 sl sl 3 g5 cp 5o (VW) OLIKa 5 STy 5 (YY) 0L 5 il Sl o |zl g, oS 5l
OS5 STty By 5 (YY) OLKes 5 il Sl o 355 b oks )3zl JSTRNA 5 Sl sy o |
333 a3 el ey 25 e 536 5 SUFOY,Z LYY 5 2ds Sa 55 p S 50 A Y B AOYF o 5 5 4 (YY)
L6 5 azils oYU ool RNA 515 0l S 55 YV B Y0V 5 Yo KB4 0 O 5 0 Y90 4 Y s YA 4 Y9 oo
oS momad . Ldd odalie I )5 2SIl 55 YAS 5 VAS (glastl il o g5l b 5 25, (3 b ST
SN s sl ileST Cgar Okl b Ll 5 o o 2 il RNA &8 das o 0L B35 55 2 53 RT-PCR STl (5L
03,8 515 eslital 3550 g oSl
RT-PCR o (RNA (5l 1 shls”™ Olods”
doddo

YUl B 5 L JIT (o5l oS (5553188 SV game 5 (2a)l> OWLS 51 YL CodST L a5 RNA 25l
Bl Bk 5 o Tl GV Sl al 03y Oty sl S5 Sl oS, Aher bl
Y OO 5 S8 ds S RNA =il 535 Shes Cand & e 5 45 5les [ RNA (g3lajalls 5 o1 sl
MRNA (g3l @l 0555 g5 553005 0l b 51 g Sllas 51, YU EaS 5 liS” L RNA o)Al pomen
An3 o OLES b s 5 (Yo F O Ken 5 6Kl 1einS) Al o (55995 CDNA &S sbwl 5 RT-PCR (RT-PCR
sl 8 4 e oYL ol 503 sl S5 RNA iS00 125 48k o 550555 Jlw DNA & Cos RNA o 5
(B LS 5 g5 sMae Bl ke aLE Galdl oMo 41338 e 0T 5 Eely o515 RNase o 5T <l
Ly A G5 g & e il Sy I al ls B sl a5y, 5 4 b et plie 5 b L
p5 TS SDS (CTAB bty Yams iy cal 3503 35ms JS RNA £l 1y LS Ciliin slapls
Bl e il LS s B L DS s MBSl 05505 5 5 bl IS ds sl S (bl s
Jre S5 ol 5 o ST 05858 S8 4 oy 4 B LS 51555 8 e Vb iST L RNA L e
5 RT-PCR ¢ CDNA i (gl oslizul bl & 5 b oo talS s w RNA CuS 5 i 0T a4 oS L5 5 0
S 54h OBzl Bsy 9 Lsd ang 5 bl LU RNA T Al Calbes s 555 S opl 3 254 o Redl-time PCR

.J..&l{rfa:l.&.:w\:)}a‘_gil.:“.:f»:l}.e@QTgf:}JTjosﬁdsLdiljoschﬂ

! Rejakani et al.
2 KsenijaGasic et al.



$39555 g 5 oy e S5 -IYEF oA GO S sl o K ng

by 9y 9 3lg0

Ol ST il (5550887 0aSlails IS0 @S5 oKylaT s Uslazali ol JlS™ = b IG5 G !
SY (V) OLSGa 5 STl =) 1 Jals RNA 2ol by 035k G ol ) s 5 ol 1YY L 3 Sl gal dl s
OLn 5wl s =0 (Y1) OLKes 5 gl Sl o —F (Y00 F) 0K 5 ¢Sl ¥ (Y41Y) O, 5 5154
(Yoo ¥) Loyls 55 05T =4 (Y21 0) (gl k5 —A (V48F) 0L 5 018 5T (5,0 -V (Y+49) 0K 5 CasT % (Y41Y)
oSS IRNA sl o) o Sl st g (Y1) 0SGn 5 S =1) (Y4 0V) 0,0n 5 (65 e -
SYP O e Jgb 53 Olys sl (s e gy Sl Sl eslizal b (ol il RNA CiS 5 coaS 08 8 15 Sljol 3550
pj%gfﬁ,ﬁ;l«,\*w SAS,IE o b LT (slaosls 4 e b (s 11, 8T U5 6o 2 a5 gl YA
& Sl 5o kb OBl JS 5 53 o o) Sl RNA S iS5 T-Test 05T 51 oslizel b ba pKibe anslin s & 42 5
S 5l eslizal L RT-PCR 215 s€DNA i 5 s IS5 55 )3 o ki ) Sl GBRNA 1) 5SS ) shate
38 plonil 551 05 ol sla ST 5 Vivantis
g @b

o 4 (RNA dS) (Sl p3ld o Juaminl RNA (ol )3 & x5 b (s 2050 JSa0 033k Ol Sl
S S5 o 315 0L s o3l il )l 4 25 gl s Ol o 5 Olsie @ ST 93 RNA oS 5 (RNase as
S 5 Gads S 53 0 8 SEWWY,YF) RNA Sltie o 2iey 5503 55 5 Ao y3) grlawr 3 (613 e (s)leT Dol ki
250 JSSs s 5 JSSsn 4 b o4 (s S s 8507V RNA i,

800 -
700 - a
600 -
500 -
400 - b
300 -

o : 1+ B H
I f f d f
0 ITI d (=] — €

’

RNA 2l sl S35 1 511 605 0800 alie 1 folo gmli=) S

w5 4 el (Y0¥ 6 1,89) Ageo/Agag oY, Y b 1,89) Aol Aggo slaz se Jsb 53 L5 e lacans F STy 5 5o

NS Sy e Gkl 55 man bl o Sl S Loy (B (ST oo 5 atis (So T poke oins 0L
03037 5 4 033 S50 a3 oo 0L 1) (i RNA O gl oS 5,87 5 655 XS 534 TRNA YAS
JS 5 Ses 5 o3sms Sl 7505 i 5 ST cnl 4 o a1 o5l JSS s cd (B yme (STl S0l i
5 M COAFVFY) 55 sl ST O Blod 51 S5 Wil o (ol Jasl 12 (51,15 (il SCn 53 5 56 FPY,Y0)
spben ol b ST il s g s Sl o S I 3b5 polie slls 5 sl 1) o3Y Ll 3 (0,V=2 0) s, 8 b
Vosled IS5, ¢SSl gnsT Lo 5 ol b ome IS5 s s s kil Comnlie IS 50 sdaie la,lS7 (6l 5 Jlamzal RNA
YAS 5 VAS (sladil 7 g5 oiomed ool Sy 5o 53 5 56 POV, B YFY,) 03 5udme 55 IS RNA 5 Shee o5 5

Y



58S e (8 e g YA Al ATRE LA LB ._;__;-,i,.”smﬁf;,:_é;

-

9 Y,“Y [y \,*F PV )Jk.; A260/A230 j..\.fu 6‘,: oda Cewds @L’h Dy )}.@,«iﬁ g&ﬁ\s /\,Y )J\fT J} BE) @}jﬁ) RNA
-\.&b@ JL&;;L»\ RNA u’ﬁl’ﬁgs‘:sﬁf— j:}jT(aA& oA QU.;A;J‘,; YA\YLEY, # O AZGO/AZSO S e

WagfjbcMC‘ﬁL»\JfRNA AJSL»&—\J}JQ-

Yield(ng/pl) Aseo/Azzo AosolAzgo Asgo Ao JQ;,;
IR V,AF Y, 8, FVY VY, Y08 \
fov.5 Y.¥Y Y0 054 ERAY \
vas Y0 Y ¥ 9FY 444 )
Vor,$ Y,V 1,44 4,54 VAAF ¥
Ave X Y,V Y, LAPF Yo, ¥
Vax) Y.) Y, 4,$54 V4, VY ¥
814,Y .04 1,08 ANAD VY,4A) Vo
FrY.0 VY V,AF 0,08 VOAYY Ve
0444 #Y VPV ASFD VY, VFA Vo

JESrANA —

28STRNA
1ESrRN,

18SRNA Py 28STRNA
SSTRNA 18SrRNA

5SrRNA

bja“c‘ﬂ‘RNAw—VL}QZ ‘]a“"j:°"‘-‘i‘€‘."lRNA‘”.”>/—‘~ i:. bjﬁﬁc‘."‘RNAﬁ_:r—F ;:.
c(V'\Y’cOU\S:"'-")U-;Kl?D)\c)l.«-iJgf)f; chKA.A}}ﬂ%Ql%W)FUuJQ'}ﬁ ‘(Y..v‘o‘)&w}&)}“ﬁ)\, ")L‘:”Jg‘“}j,
TANY 58T 5 cas p ot 6,8 0 TNY 58T U5 sy oks 6,8 L (Yo NY INY BT 5 sy p ol 6,550

A 51T SS9 G pl 03 ML o el Bl 5 IG5 Sl 53 c RNA STy a8 4SS )

Mg by Sl () 5 F oslad JSGs,) disls QU smme 55 b IS5 5 plo & Cannd ol Gy 5 (sl 1ot
oS 05 el sl sl 5 eslizul b CDNA ST Cdbge w1 . Ldd b5, RT-PCR (gla o33l 5
G gy (O JSK8) A Supy VY 8T U5 55585 ASIL Sl S VoYY b 4 i 3550 aalad 5 plowil PCR 28T
RNA (YL oS o pme Sl 53 5 odkd s CDNA gl S oS ol abyy 0 05 Slalas 4 by o slankil

u\.&bdﬂ ol C‘ﬁ.‘w‘



T e JCRpoRCh [ Al -AYRF AU D il p e s K ags

Lad

i,

l}l

10.

1500 bp
1000 bp
Ti0bp

1023 bp

SAZT YN 0L 5 S8 S50 Y oled S5 5 55 12 RT-PCR 5l Jools s & IS
BN WL 5 5l Sl o JS5) Fo)led ST 5

‘fglln
Allisen C. Mallory, {2007). Total RNA extraction from Arabidopsis and tobacco. Bartel Lab Whitchead
Institute.
Antikainen, M., & Pihakaski, S. (1994). Early developments in ma, protein, and sugar levels during colbd
stress in winter rve (Secale Cereale) leaves. Annals of Botany, 74(4): 335-341.
Djami-Tchatchouw, A, T., & Straker, C. 1, (2012), The isolation of high quality RNA from the fruit of
avocado (Persca americana Mill. ). South African Journal of Botany, 78: 446,
Gasie. K.. Hernandez, A., & Korban, 5. 5. (2004). RNA extraction from different apple tissues rich in
polvphenols and polysaccharides for eDNA library construction. Plant Molecular Biology Reporter, 22(4):
437438,
Hu, C. Honda, C.. Kita. M., Zhang. Z., Tsuda, T.. & Moriguchi, T. (2012). A simple protocol for RNA
isolation from lruit trees containing high levels of polysaccharides and polyphenol compounds. Plant
Maolecular Biology Reporter, 2001 ): 69.
Kansal, R, Kuohar, K., Verma, 1., Gupta, B. N, Gupta, V. K., & Koundal, K. R. (2008). mproved and
convenient method of RN A isolation from polyphenols and polysaccharide rich plant tissues. Indian Journal
of Experimental Biology, 460 12): 842-845,
Lu Zhao, Ding Oy Zeng J, Wang FR, Zhang J; Fan SJeetal {2012), An improved CTAB-ammonium acetale
method for total RNA isolation from cotton. Phytochemical Analysis, 23(0):647-50.
Malnoy, M., Reynoird, L. P., Mourgues, F., Chevreau, E., & Simoneaw, P. (2000). A method for isolating
total RMA from pear leaves. Blant Molecular Biology Reporter, 19(1): 69,
Rajakani. R.. Narnoliya, L., Sangwan, N. 5., Sangwan, R. 5., & Gupta, V. (2013). Activated charcoal-
mediated RNA extraction method for Azadirachta indica and plants highly rich i polyphenolics. BMC
Research Motes, 6:125.
Sharma AD, Gill PK, & Singh P. (2003). RNA isolation from plamt tissues rich in polysacchandes.
Analvtical Biochemistry, 319-321
Singh, G., Kumar, 5., & Singh, P, (2003). A quick method to isolate RMA from wheat and other
carbohydrate-rich seeds. Plant Molecular Biology Reporter, 21(1): 93,



$39555 g 5 oy e S5 -IYEF oA GO S sl o K ng

Compar ative study of different protocolsfor isolation of RNA from apple leaves (Malus
domestica)

Shahram Montazeri®" , Shahab Sadat*
1 Department of Plant Breeding, Faculty of Agriculture, ISamic Azad University, Ahwaz, Iran.
* corresponding author: Shahram.montazeri @gmail.com
Abstract

RNA isolation is difficult in plant that contain large amounts of polysaccharides and polyphenol
compounds that bind and co-precipitate with RNA. Therefore, in this study eleven different methods
were evaluated to extract RNA from leaves of apple. The integrity of the RNA was checked from 28 s
and 18 s rRNA bands by 1.2% agarose gel electrophoresis with ethidium bromide (EB) staining. The
purity and quantity of extracted RNA from al samples were tested by determining the
spectrophotometric absorbance at 230, 260 and 280nm and the ratios of A260/A280 and A260/A230.
cDNA synthesis and RT-PCR analysis by specific primer for apple Actin and cotton GH-E6 genes
were performed with the objective of determining if the extracted RNAS possess good enough quality
to be submitted to more sensitive analysis. The results indicated that methods of Djami-Tchatchou et
a., (2012) and Rgjakani et a.,(2013) were the most suitable methods for RNA extraction from apple
leaves. Theyield of total RNA extracted by method of Djami-Tchatchou et a., (2012) and Rajakani et
al., (2013) varies from 753.6 ng/pl to 800.2 and 362.1 to 452.6ng/pl in apple leaves , respectively.
While, Yield of RNA was in apple by method of Rajakani et a., (2013). In two protocols, their
A260/A280 ratios ranged from 1.99 to 2.03 and A260/A230 ratios ranged from 2.07 to 2.17. Thisis
indicative of a high RNA purity and the absence of contamination with polyphenolic, protein and
polysaccharide compounds. Distinct bands of 28S and 18S ribosom-a RNA were also observed in
electrophoresis picture. The high quality for RT-PCR reaction by two methods showed the extracted
RNA can be used with assurance in downstream molecular techniques.
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