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Evaluation of the expression of some genes affecting flowers
pollination and fertilization in the date palm cv. Barhee,
propagated by tissue culture and offshoot
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Abstract

Offshoot planting is the most common way of propagating date palms. Due to the limitation of the
number of offshoots produced by each palm tree and the problems with their transferring and planting, the
tissue culture technique is recommended for palm propagation. Tissue culture plantlets are completely
similar to the mother stock. But in some cases (like as date palm cv. Barhee) this method shows
somaclonal variation, such as abnormalities in pollination and fertility. Gene expression analysis can
determine the molecular mechanism of somaclonal variation. Therefore, in this research, we investigated
the expression of some genes affecting date palm pollination and fertilization, including Ubiquitin (UBQ),
Metallothionein (MT), Phosphofructokinase (PFK), and Polyadenylate binding (PABP), in the Barhee
cultivar at three stages of the inflorescence spathe growth (15, 25, and 35 cm long) with three replicates.
The transcription amplification results showed that there was a significant difference in the mutual effects
of spathe growth stages and propagation methods on gene expression. The expression levels of PFK and
PABP were 1.6 and 1.3 times respectively, in tissue culture propagated palms comparing to offshoot
propagated palms only at the initial stage of spot growth. However, the expression level of UBQ and MT
genes was lower in tissue culture palms than in offshoot palms in all stages of spathe growth. We also
investigated the protein network interacting with MT and found a relationship and interaction of this
protein with proteins effective in male sterility and seed development.

Keywords: Date palm spathe, Gene expression, Offshoot, Somaclonal variation, Tissue culture
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Fig 1. (a) Sampled spathes of Barhee cultivar in three growth stages, (b) Agarose gel for RNA (M-size marker, 1, 2 and 3
belong to the extracted RNA) and (c) RNA quantification with nanodrop for offshoot propagated palm cv. Barhee sample.

RB MMLV ) L, Olslé cany oS 2 oS L850
(’l’-':" ¢l s =l (Reverse Transcripta Code: RB125A
A3 S 1345 =Y ° C 5 p s J':.LL»)‘T S >y

Real Time- PCR xSy ploxil 5 b S501 1 b

Sosls el_<il.3 Shedd calys b Jg sl Lajf)'l.&j )
S (UBQ) S s sl NCBI
Sudol ol b (PFK) LS sSs bsins ((MT)2a)
°l<'lLi )\ salaal L' B (C>-JA Qj d‘_,.&« M) 18SrRNA B (PABP)

o

CDNA 3w 5 RNA 1 Sl
Shesliad b Sbwl a8 0N gr 51 RNA sl
» GeneAll® Ribospin™ Plant (Cat No. 307-150) .S
3 S e S el Gene All =5 5 585w ol
1Y 38T 05 55585 20 5 eslizal b edd -l 52l RNA kS
b-y K
CDNA o () [K3) ob S (:l;gl (NANODROP 2000c

bl 2 YL olg e )3 5 Oligo dt S5l estinu

Thermo SCIENTIFIC ) olssb &

\FeY Qb'u.».gli' 9 )LQQ A e)Lo.J’a /,,.bo,’l,o 0599 /w) L.f"""‘ 9 ‘S.M:j (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.12.6
http://gebsj.ir/article-1-458-fa.html

[ Downloaded from gebs.ir on 2026-06-01 ]

[ DOR: 20.1001.1.25885073.1402.12.1.12.6 ]

Q‘)Li‘*A IS e

gl 5 Glades S0 Jse GO A Ol

52 54 56 58 60

PABP o5 S5l dlasl ples o gl J5 gl =Y K

Fig 2. Gel image for annealing temperature gradients of
the PABP gene primer

05 Oly Ol s alin 50 s e 05 Ol Ol s JS W,
Slel GAd5 sl o Jsb 53 45 Gl S @ os S S an
sy LI 3 gre Ol wzdl S 5ledd g gla s 5o
Sedd W5 slan b oalie 3 OF Oly Ol dix
Ol Ol aslis (8 IS8 5 b —F IS2) 55 eSS (il
s (Yoem) bl Wy plawl gal> o 55 5LS 655 55408 O
Sledd W5 o a4 s 8l SIS L edd 5T o 5
b A Wy e eils SR s VY Ol & b sl
Sle (YOCM) W) pos ale w3 &5 o 4 235 25
355 Ol op S 4y (FOCM) Ul p g sl 0 52 5 O
€Y S8 Ay Gl el A8 B 4 el (VT
o Sl oMl 05 Ol Sl o (B S
Cope il aa,S s 1) SLS 585 5508 05 L alie (s,
o o 00 01 Oy Ol Dbl L35 a5 gl 0 3 S
Shedd Wy o8y 4 Gl S8L SIS Gy 4 el 5SS
Sl £ Gk e 3 ols OLAS Al VY el
S8 5 A=Y S8) cdls Ol SRalS e il e 5o 5wl

(8

Y Jdesds) as rl};..n\ (www.primer3.com) Primer3 Lla
RSSOl o s s Lild o e Sileang sk
les ot b ek (Slo iy STy JSSLT e olansd
ST 5l S e gl A8l & sew P1C L %0YC
L Real Time- PCR =81y walsl 55 (Y JK3) A ol
RealQ ) Ampligon s & - S wle oSo e 31 eslizad
(Plus 2x Master Mix Green Low ROX, Cat. No.: A324402
(Cwglols — I 4l) ABI S, Step One Plus o
DS aw 5o Y dsd s el S5 Sley 5 oles glaas o o
05 Oy Olpe apmloms Al pll (SUST 180 a5 S35l
A3 plsl (Livak and Schmittgen, 2001) 27944 255 o
5 I Skl GRSl s ol (glaesls ills s
5 ¢l SAS 9.1 i5ile 5 5l eslid b sl LS # b IG

el 1) ez mlaw 53 LSD g 4 (oS 4l

C;u‘,c‘.l.‘:;

("E) L oo 5o andlas 3550 OS slsly 452 @L:J
T S P T S
Jole o addlas 3550 0S msss Olpe &S sl OLL
53 I Sl pme Sl oS ST S, 5 s Sl g,
Olwl g, gab>= 0 55 S8 Gy, blae ol jl &S J-
03 S as 05 Obs Ol ess oLl (F Jsar) 55 Sl pme
A5 la o Lo DL S ) a4 ek A 5 gla
5 Dol Ol Cld dl )y Caliss glaey o 5o (Bl Sl el
JS s der g (B S8 s a -y JSKa) sl il s
J>'='. 3 QL;Ml Chd,y a0 aw a3 05 ol Ol Ol
Pl el S sl Ji e Ded (Bl S sl 2
dYoem) bl wd, plasl geyss 53 45 (G 4 D5 jLaS
05 oly (foecm)  SLL a5 (Yoem) A, > Seosd
Olsee p e 3252 VN0 5 W VY /NN L 5 id S s

By bl Al (6 e Slu YO (gl 0 55 Ol

\F.Y oli'w.».gl.'i 9 )L@ A o)lmﬁ /,,bo,’l,a 099 /w) t.f"“‘ 9 M‘} (S0



https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.12.6
http://gebsj.ir/article-1-458-fa.html

[ Downloaded from gebs.ir on 2026-06-01 ]

[ DOR: 20.1001.1.25885073.1402.12.1.12.6 ]

il 5 GLEBes 8 55 S5 gb0S F i Oy o) 2 O 5 (S 330 (surmm

o sl J chwjguem;); Jeo sle 05 Olo (gl ol enlizad 6uJ§jBTJ\}S—\ Jad>
Table 1. Primer pairs sequences used for expression of genes involve in pollination and fertilization of date palm cv. Barhee

A . Pri Amplicon length Annealing
Gene name ccession no. rimer sequences (bp) (°C)Temperature
F: ATCCAGGACAAGGAAGGGATTC
UBQ XM_008790722 95 60
R: ATGTTATAGTCCGCGAGGGTTC
F: TGCAAATGTGGGTCCAACTG
(MT)2a  XM_008812383 93 60
R: TGTTCATTCCCTTCCTCTCTCTC
F: GAGGCCCTGCAGATGTTAAATG
PABP XM_008797875 95 60
R: TCCTGCTGTGGCTGTTTATTTG
F: GTGATGCGTTATAGCTGAGTGC
PFK XM_039131668 93 60
R: GTGGCCCTACGAAGAACAATTC
F: CATTGGAGGGCAAGTCTGGT
18SrRNA  XR_005510386 397 59
R: TCGCAGTGGTTCGTCTTTCA

Real-Time PCR _zsly les glaast 5 =Y Jpds
Table 2. Thermal cycles of Real-Time PCR reaction

Number of cycle  Step Temperature (°C) Time
1 Initial denaturing 95 10 min
Denaturing 95 15 sec
40 Annealing and
Extension 60 60 sec

ACE sln 05 0l sl o3l bl 35 ¥ Jgor

Table 3. Variance analysis of gene expression data based on ACt
(MT)2a PABP PFK UBQ

Source of variation Df

Propagation method 1 61.50"  37.57" 4973 80.96"
First error 1 64.02 2.84 1.25  76.75
Stage of spathe growth 2 34.81"  32.47™  42.92"  35.24"
Second error 2 66.11 9.44 8.68  30.72
Prop. M. Grow. S 2 8.08™ 6.15™  17.71™ 10.03"
Third error 9 0.83 0.70 0.85 0.95

(CV%) 14.78 8.01 6.93 12.3

Aoy ) 50 Jlaxsl C)h.w 0> Gl sme Gl pae b LS w5 % NS
ns, * and **: Non-significant and significant at 5% and 1% levels of probability.
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Fig 1. Comparison of the expression of genes encoding (a) ubiquitin (UBQ), (b) metallothionein (MT), (c)
phosphofructokinase (PFK) and (d) polyadenylate binding (PABP) during the spathe growth stages: early (15 cm), middle (25
cm) and, last (35 cm) in date palm cv. Barhee propagated by tissue culture compared to the palm propagated by offshoot.
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Fig 4. The heat map of the expression of genes studied in
different stages of the spathe growth, early (15 cm), middle

(25 cm) and, last (35 cm) in date palm cv. Barhee
propagated by tissue culture and offshoot.
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Fig 5-The network of proteins having interaction with (a) ubiquitin and (b) metallutionin in date palm based on String database
(https://string-db.org/). Kainin's family proteins (red circles) and glycerol-3-phosphate dehydrogenase, which having
interaction with metallotionine, are effective on seed development and male sterility.
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