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Comparison and Optimization of Different Methods for Isolating of Total
RNA From Date Palm Flower Tissue to Perform Molecular Studies

8555 yus L SISl 03l ol Moumegd S T e axllo 150 ol
Olnl el oSty (5,9liS 0uSLails «$39)9xSS 5 5 SULS 2Ll 095 ((s3el5STgm (525 (sommtils )
Olnl el oBasls (5,5LaS 0uSCails (53595 5 SULS Lol 0957 .Y
olnl (5 o ol g (65,9LeS pole olKutils « ALS agi 0aSiils (65)9iSigm g LS Dol 05,5 ¥
(ool 8k 15309188 sy 5 pisel e liiod Glosl (5500 (s mlie 5 (55,liS (Bjgel 5 Slikos 355 Bl 5 o5 Sliiw
Ol
O IPK s 0
saleheganjali@uoz.acC.ir) : g xS s «Jgime 0t g

VEVNYY G5y de,b O F VRIS il s g

XKW L2

i
Sy 5 oVl leclale il Jdsay Loyt o oS ehistr sz GllS slacdl I RNA sl
ol S sl (@7 SlaS 5 5 oS o il) a9l slacagbio daniis w57 SUN ooy Bla by S
2 9 Nl (oS Ceble aSliil laoaa VT vezg Judoar ol S RNA zl sl slabs, 5 (B0 00 105
) SheS 5 el lawy Sl L sla Sogll ez onims ol aF axies Y5 sodsi SANS 5lge san
Sy s b b S sslinul L6 RNA-Seq o8 wiile oo )5 slys |, RNA Wlgs o RNA L oL 5
35 55 ol 3l el 3 1 Vb el 1S adgi | celie CtS s CoeS b GRNA Wlgy a5 canlis gl 3ol
v Jols) RNA zl,5eil os, cin RNA-Seq cldllas alosl cg coinS b GRNA & sliws jshiieay ol adllas
Jarly) gl 3L k> 4 (Neasy Mini Kit 4 Total RNA extraction mini kit .Column RNA lIsolation Kit) .5
S ol SlodS 5 Sl y sl gl s, 5 amlie ;S b (RNXPIUS™ 5 wylIS i) oo d,ls- Jois
A o) LS G sled 5l eslal ol RNA zliseinl (giluargy Cuz 0 485 Sjypo Slsd wb 5lwa e
5 095 DNA (o o I jslaieas 5 ailoe DEPC i 5 DNA  (Sogll Bd> 5eudy jile )50 2ol gl P
5 6 yogidy Sl | ool b ) codeS 5 oS RNA gl sl 51 g 5 08 oolii] K jLitis s s DNase 5l oy
ooliinl slatg) 5 LS (5l 4 08 (ateine adlllas (ul @l (wlaly 9y cnl 51085 J13 (o 2 9590 5999 2SI 5
eSSl esslutingy Sz 5o 485 Djpo Dl 9 K jlutign 5 DNase 51 sl jlod 5l am llS etd (3, s oo
5 5,571 J5 59, 18STRNA 5 28SIRNA slawil zs55 5 (YFV/O Ng/l) 15 RNA clale Ll 51 oYL CuaS
Slsiis adllas ol s Golol s by gy 41,55 s A260/A230 § A260/A280 i clacams ;55 YU (yeiman
Spdh bS5l L slacdl 5 RNA gl goul oMlSiw o ol sad g5l e (29, 05 ole
by ozl GeRNA wsei g oael 36 Lz U5 G5z iz losl 5 S (smd SlaS 5 (s Slol
w8 oyl bl caz LS ol lawss RNA-Seq lallas alosil gl (s, ol
(Fge sl by, sz 8L )T 5 55989 I RNA gl ocil s yiogids Sl gl glaollg


mailto:saleheganjali@uoz.ac.ir
http://journal-irshs.ir/article-1-644-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

Ohles 5 o2)l50

doNio

ol 05 se anhal gl (Joho oad (San digad Sy 50 95250 JSRNA 1 (b a5 ceul gay],8 RNA gl el
5re Slojliting 51 (S5 010 slodg 0,5 (6,500 dase 8)lge 5 S wdigs ($5l5SIgm 50 alKiulesl L,
5 KM 0y,5,5 €DNA wlbulis’ cls RT-PCR LT al)T5 5 &gemsls oot RT-PCR 5 PCR (ygoan gloaul s o
S0 b ol e g zlpel ce s RNA coaS L8 51 colol 4SS 4w Ll (Karra et al, 2019) el o ybs, 500
5 eSS RNA sl auld o spe slagidls 51 o .(Rouholamin et al., 2015) asl ,hise z|,sel ol js
(Karraetal., 2019) cwl Sl Jss0 (cwlidscuns ) Olalllas 5 g by gl a5 wib oo 215wl RNA > LSS

oS als wiz 5 g7 JLLS Glacdl | ppar 555liS Gladsame 5 QLS I VL cobeS L (oes3s RNA &l 5l
(52) ol wile ol 5 boggSIT o yz slaanl ooy, Sludy (b 5 Jsd b LS5 oYL polie sol>
o Jlail b olos s ol (Haeerizadeh et al., 2016) cuwl ooy ol Kidsh slp Sy Wb SO adaen wil
o 2B SleeS Gtz JoSid aigd o0 Vb (J9Sge 059 b e nSeeS S5t o SutlS 6 slasnd g latg
Sk laSogll caianilii o8 Ky 4 bl slacsw, a5 )5k 4 05500 RNA (slacise) ol J> LB 2
350 hles a8l b LS 5 dle (Sabir, 2012) w0y Sl sla Sogll by cwiV5 slocmgm, 5 Joid
sl J31a5 (sam J>lie 50 5 atiley (Bl ojlas pylez o 50 canVT lyie 4 5 oS Cgey RNA L o JSI1 o> o
RNA RNase slops ;! mian (20 0 RNA JsSgo oyols J18 L Joid LS 5 izen (Bahador et al., 2014) oS
JisL asy! b (Sabir, 2012) wile cesliol o,é g CDNA @i, oyodsl 5w RT-PCR Real-Time PCR ¢l |,
Syl GLE e 4w LagT (oo e U 5 bl Jy canl ailicn LaasisS alas s L5 RNA
amys il el else ol 51 dm 9SS e 5T RNA gl 53k sl Jslss eas o 5 005
o 5l (ST eyl sl aals o o] ol Sl alnS 5 (5 alie o (g Wisd s (25l GRNA (o5 >
Aip g By )0 a9 Ao el wilg e izl Al Gilie Jolie o ] Jlatsl ciessSTST Sl g olga o]
(Haeerizadeh et al., 2016) &, YU |, zl 5wl ca S g ouds

args L LI Loy, ol Lol ecel oo a3l ssa sbocdly 5| RNA 2zl gl ol sloais, osSLs
Ygass RNA gilulox sly cpgu e o by, saen ;o (Haeerizadeh et al., 2016) oiiS oo s b 45 9 Lyl o
S D> 008 6,5565 F(CTAB) des p posisel e (55 il b 1(SDS) Sldlgus Ly puis diile o0y g olge ;)
ool gty ailsS Sllmssiigil slocsias b o« sk yigs 50 9 T sblsuls 5o -B) oatals” Jslse (o315 5 J5:8) ]
LS 5,1 59, 2 50 g aiiwd 1ile) g (655 by wbide ;o b by, ol i (Montazeri & Sadat, 2017) oS
5 islam E55 9929 L B,k 5l .(Le Provost et al., 2007) sgei zlzeiw! RNA (los o dged (g9g02xe Slass
(Javdan Asl et al., 2016) s (o wd )3 4o 5l RNA Zl il coges b9, g 550 (LS o ob) ol
OloS 5 alisee glgl RNase w5l 5l ool zohw daoy Sl b ob; polie 5459 aile SMiw b o yog, cpl 155
5 (032) ool wile ol 5 (O] 0 uke) SetlSy ol o S 5 lanigty 5 sill 5 Lol e Jpid
5 cilise slaasgs B, 5l g (Montazeri & Sadat, 2017) ail oo axlge Col JSio o] ajm a5 (g b SUJI
5 2yl JsSge Slalllas yo eolatwl gl 6l DNA L g RNA #l sl Job o Selate |l8, )l oglate slacil
sules Glaskaine ok 5IERNA glseiul @l calie (285, (8L Bro 1) oob loj )0ame (152005 51 (5 ke
.(Haeerizadeh et al., 2016)

B-Mercaptoethanol -v Cation-active cetyltrimethylammonium bromide -v Sodium Dodecyl Sulfate -\
Oleoresin terpenoids - Guanidinium thiocyanate - Dithiothritol -

£5


https://fa.wikipedia.org/wiki/%D8%A8%DB%8C%D9%88%D8%AA%DA%A9%D9%86%D9%88%D9%84%D9%88%DA%98%DB%8C
https://fa.wikipedia.org/wiki/%D9%85%D9%87%D9%86%D8%AF%D8%B3%DB%8C_%DA%98%D9%86%D8%AA%DB%8C%DA%A9
https://fa.wikipedia.org/wiki/%D9%88%D8%A7%DA%A9%D9%86%D8%B4_%D8%B2%D9%86%D8%AC%DB%8C%D8%B1%D9%87%E2%80%8C%D8%A7%DB%8C_%D9%BE%D9%84%DB%8C%D9%85%D8%B1%D8%A7%D8%B2
http://journal-irshs.ir/article-1-644-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

(VF-F) VE G FD sloamio | o)las V8 ale sl LEL ;58 5 psle alme

b9y 3 Jle plgie a4y el ol sleriy (kS Gl slaassS )3 S (o955 RNA gl ol (Ssline slabs,
Lopez-Gomez & Gomez-Lim., 1992 & Wang & ) Lgw ¢ &3 cadl o SlS 5 RNA #l seinl gl p,89,05- Joid
SIRNA Gilolas 6l p Sl Jawsgd madw = Joid b9, (Wang & Ghabrial, 2002) s 0w, 5 (Ghabrial, 2002
(Tattersall et al., 2005) 45l 5, 5 RNA (gjlulox cqa ouid &l IS w55 (Bahador et al., 2014) i 4] 4565 aw
(Ghawana et al., 2011) Rheum australe 4 Arnebia euchroma s,ls ;Llals 5| RNA zl s ul gl IHBT s, 4
awolie g Loz 5o sl 5 5l 0gs RNA zlseinl (g, szl oolainl 5 g 25,155 b 4 b Lol el oo oolazul
el oo &3] el 1 Kimgy cpl asllae (gum Bas a5 RNA-Seq wldllas sloxl cyz zlainl (o) (o e (Byre g
awolie LU cd 5 |18 adlllas 0,90 Lo, oo sl J5 5 RNA #l seinl Glisee Josdl jgiws cuan dslllas ] )0 g, ol
Bl s Wnled o9z dd e s ba e 5 ley jo g alily (6 0eS gl slacdslie

N3y 99190

Sy50 S5 aw b (Bolai MalS 5k 50 4y oy 36 o S 55, 2 RNA g5l (5, cio S1 ragsy cnl )
Ol Gl (e S Slooges g Loys Slindow ol SIVTAR Jlo )3 Loys J56 sla 8 aiges 285 )18 (o) n
L) le 3075 ol Sadld 53 1198 5 oty ponimsll Jhsd 53 Cudloy 5l o Boiges ind (5 slaes (50,
Cenj 9 S 0dSlrghy 5 bl olRals (65,0liS (555l L) oaSimghy g 43S 18 (Lugeades 4z VAP sleo
Cad 5ad 00l 5 ugeads 420 At (slos )3 Dae (GVsb (6)IMSS Sz g Wad S i b (65,5LaST (5l
Column RNA ¢S «(Qiagen &S ,4 clw) RNeasy Mini Kit coS : ol g cpl ;0 RNA zlsaul G,
RNX- 8L (oo LSG oS ,2) Total RNA extraction Mini Kit coS (Ll cuwjbs o8 6 csLw) Isolation Kit
39 TRIZOI 5 syl IS od 3 39 15— Jgi (5l & ,5) Plus™
RNA gl sl slagis,
RNA z! sl gbveus 51 oolauw!

LSS oS, Total RNA extraction mini kit dw! <o ;6o <5, Column RNA Isolation Kit oS 51 g, ol 5o
A oolaiwl ol &S i Jesdlygiws b gllae y5LS RNeasy Mini Kit oS 5 520
TRIZ0I" 31 oslisiuw!

ozl b yidsSee Veor oald (Sem (0,5 oo V0 0) SOl sl wais S ol S50 s el
O e a4 g ools S8 5l ae 0sd (Ko Ml alS il b il balsee 4l Vo0 Sow 4y bagiy S 5 adla
Ol Ul Slgiome B ools S5 4l 10 o |y g e g a8lol p 39,15 ped oo Voo dlaore (glos (o da b
a0 ¥ sled 10) jeuty il adB0 VO oo 4 ddae glod ;0 4dB0 V-F Dok 4 ladiges (ol 1,8 51 as aisd Lol

Lol ol ar o Jsilisnanl o o2 w2 5 Gilolir () 38 0T 51 (00l (@585 Jo 59 VYo v Cepus b ugends
50 ABBS 30 40 VY e v Cae i b aiB V0 Gow 4 diges ol 51 e 9 o ools 1,8 laswe glos ;o0 aido Ve Goe a g
2oy VO Joibl d (oo V ol alols oy &g a5y 599 () ssled qale e W30S Soeds Sl Gogeedes 4z )0
Do g Ogey (D SiS polaie 4 g S 93 Holidy) @le Gordy Ele Gl e 0D Geaks Sl Gegede a2 )3 T sl
50 4B Ve S a |y ol Lol g J> RNase w8l Ol idg Ko B0 0 Ggury (o o axldS 561 oo jo o5

85 18 ax 0 BV sl

Y


http://journal-irshs.ir/article-1-644-en.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

Ohles 5 o2)l50

Q| S pcd 31 oo lasil

Fdg e Vev e lal jelaie cppay ol 2,50l (2001) e g Channuntapipat bs, 3. JS RNA gy ol )0
Safety Data Sheet [Ethylene Diamine Tetraacetic Acid. .Mercaptoethanol  Joli) ol lSecd 8l

Tris-HCD) Loy 86 b glasl Jgid bglses 51 5y Sie A+ adlal & (Tris-Hydrochloride 4 Polyvinylpyrrolidon
Vo) oad j0g dised 0 4 (e Vo) JsillenlSie 5 (VY o) JSIN elginb-p 39,05 ol e 4 (pH=8
s Al e 50 0l 0ols ST AiBs S S 4 ol bgle s 08 8Ll oo 5 4 6 e 10 s 0 (p 5 e
4, Fgles o aiBo N S g Jie e 99 o Wiz s 4]y 6 e 10 Cas S Sligione
b ol Voo F wullSend ol oo a5 silelaz (05) ol i Souts il aiids )0 190 VFe v v ey b ugenadis
az,0 Fogleos ;0 4dd0 VO Soe 4 diged ugmndis 4z 0 =Y 58 0 Cell Voo 4 baiged ol 18 51
Ao Jlade a (Qo,0 Vo) 0w Jgibl ¢ oyl Jlatie O jidg Sis Fov alols Ggay 4 aiod (590 Foee) 5emb sl

590 29y &l deogs (105 feuts o 5l o ol J> PH = O/F L Ve av mawslin] )y Ko Fev g s So
9 29 29d @mle (8,5 Z 5 Sl e s al> e 0 0l eold gl S oy Ve gl b el gy g oss s

A A Ooe Vs ooslitul sl g J> RNase wsls OT ;idg See ¥ )0 RNA (55l> wogms, dbogs ol s

IS ed 3L ) LV ags jo colwl 550 Slge =Y Jgux
Table 1. Reagents for preparation of 25 ml of lithium chloride buffer.
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Reagents Concentraction Quantity
Ethylene Diamine Tetraacetic Acid (EDTA) 0.1M-pH:8 0.093 ¢
Licl 0.1M 0.105¢g
Sodium Dodecy! Sulfate (SDS) %1 viv 0.25 ml
Polyvinyl Pyrrolidine (PVVP) %5 viv 1.25ml
Tris-HCI 0.1M-pH:8 0.3%9¢g
Mercaptoethanol 0.1viv 0.5 ml
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Table 2. Reagents for preparation of 50 ml of extraction buffer by phenol-chloroform method.
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Reagents Concentraction Quantity
Ethylene Diamine Tetraacetic Acid (EDTA) 0.1M-pH:8 0.186 ¢
NaCl 01M 0.292¢g
Sodium Dodecyl Sulfate (SDS) %1 viv 0.5ml
Mercaptoethanol 0.1viv 0.5ml
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Fig. 1. Quality of RNA extracted from flower of date palm on agarose gel. Well: M (Marker), 2 (LiCl), 3
(Phenol/chloroform), 4 (Qiagen), 5(Yektatajhiz), 6 (RNX-Plus), 7 (TRIzol), 8 (Denazist), M (Marker).
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Fig. 2. Comparison of the average of concentration extracted RNA by the methods used. In each column, the
averages that have the same letters are not significantly different at the 1% probability level.
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Fig. 3. Comparison of the average of optical absorption ratio A260/A280 calculated by the methods used. In each
column, the averages that have the same letters are not significantly different at the 1% probability level.
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column, the averages that have the same letters are not significantly different at the 1% probability level.
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RNA extraction from hardwood tissues, especially in date palm flowers, is very hard
because they have high concentrations of phenolic compounds, polysaccharides, fibers,
proteins, and secondary metabolites(tannins, fatty compounds, and lignin); Some RNA
extraction methods yield that are poorly soluble, indicating the presence of unknown
contaminants, whereas others are gelatinous, indicating the presence of polysaccharides. RNA
can make complexes with polysaccharides and phenolic compounds render the RNA unusable
for applications such as the RNA-Seq technique. Therefore, it is important to a suitable
extraction method to produce a good quality RNA. Therefore, in this study, to obtain quality
RNA for RNA-Seq studies, seven RNA extraction methods (including three kits (Column
RNA Isolation Kit, Total RNA Extraction Mini Kit, and Neasy Mini Kit) and four extraction
buffers (Triazole, Phenol-Chloroform, Lithium Chloride, and RNX-Plus™)) were compared
and the nucleic acid extraction method from the flowers of this plant was optimized.
Modifications for optimization of RNA extraction were preheating treatment of extraction
buffer, and decreasing centrifuge rounds to eliminate DNA contaminations and DEPC. For
genomic DNA and protein elimination, extracted RNA was treated with DNase and
Proteinase-K enzyme. After RNA extraction, its quantity and quality were assessed by
spectrophotometry and gel electrophoresis. Based on the results of this study, it was found
that among the kits and methods used, Lithium chloride method after DNase and Proteinase-K
treatment and modifications for optimization had high quality and quantity in terms of
extracted RNA concentration (247.5 ng/ul) and resolution of 28SrRNA and 18SrRNA bands
on agarose gel as well as high absorbance ratios of A260/A280 and A260/A230. Therefore,
based on the results of this study, it can be said that the selected optimized method has
overcome the problems of extracting RNA from tissues rich in polyphenolic compounds,
polysaccharides, and secondary metabolites such as date palm flowers and the samples of
RNAs extracted by this method were sent by these researchers for sequencing for RNA-Seq
studies.

Keywords: Spectrophotometry, RNA extraction, Agarose gel electrophoresis, Bark tissue,
Molecular methods.
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