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Table 1. Plant characteristics of wheat cultivars

r.r.ﬁu)l i e dl als > Shee S5 3o S Sekiy s,
Wheat cultivars Origin Introduction year Grain yield (kg.ha™) Plant height (cm) Maturity Growth type
Baj sy India  obesas 1985 4500 95 Early ;555 S
Norstar 2.,y Canada Istis 1977 3700 52.9 Late  ..» w

1. Mousavi et al., 2012 2. Berg et al., 2006

Silwesle slass, 5 ()lg g alinn) mbaw 55 53
e sl )Jjj)\?)js)cla__szjs

ARRY

Tl B s s oS O o LT
(s,\;frs)&byg,,‘j_icupywms


http://dx.doi.org/10.29252/abj.21.4.315
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.2.8
https://agrobreedjournal.ir/article-1-1076-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1398.21.4.2.8 ]

[ DOI: 10.29252/2hj.21.4.315 |

YA Oliess F o,lets A(,s_ 5 S e (001 2 pole 4"

25T Lo 2l S2al RNA (slag sai (DNA obledl
¥+ Od e 4 (fermentas) RNASE-free s DNase 1
e o s HLes o1 5 sl a3 ¥V > aiss
VY slas Sl eslinl L DNasel o 55T L 03 50
TSRS pTE P PRUN WP E g EpIE
Mw)ﬁ.urba\o,ujudr;@%
Sl ) eslit ol Ly el 5 £ 3o WIRNA
(NANODROP 200, Thermo SCIENTIFI, USA)
52539 AN GIRNA CiS™ ot (gl s o plon]
o L ol (6 5aTE8 ) s K 5,877 U
TAE  (Tris/Acetate/EDTA) sl 5 (i —bog
e slals A AT S M eslin
(miR156 , SPL3 ymiR172 , AP2) L
0315 oL 31 Astls J 8 0l e 4 Ta22845 005 5
miRbase ) NCBIhttps://www.ncbi.nlm.nih.gov
LA g (http://www.mirbase.org/search.shtml)
4 Stem-Loop _—wluass| sla ST (Y Jyus)
Sl obazl gla ST 5 CDNA iy 5 s lais
L &lkemiRNA _a (I, QRT-PCR ;5 5
(Chen et al., 2005, Lw g odi aSlyl faallygws
ol Jls— 3l Varkonyi-Gasic et al., 2007)
o ysbile 4 s > b (mature sequence)
s Stem-Loop sla ST 51 —=Jy S 95 «cDNA
5ol Ll JSRNA )y S oS 4 Oligo dT
o313 15 31 5 lu a3 #0 glas )3 4ids & ke
23 KD Jate o O b an Aol e 5 0l
Reverse Transcriptase (RT) o 551 5 5L (gubas dl> o
HyperscriptTM RT Kit &S ;! eslazwl L) ANTPs
G USKG 0S 5 Janl s b (master mix
3,3 o> 4 DEPC |, old Hlos T b 5ol 3L
a5 FY glas 55 baas 503 OT 1 ey by 125
O e 3 0d 0313 I 54 Fr Do w51 S sl
FPEES PNHUPUNESE (PN g
ST s 0313 1,5 51 8 sl a3 Ve slas

YA

S 850 dals L ol s (o) Sl
ol Slee)lg sled s S 1l (G5lee e
s Ol p S s e plonil (S SLallls
~» <l ,Jo (Laudencia-Chingcuanco et al., 2011)
a3 Y glas y5 59, VF Qv\_«ag(.&_’f r_;)jb
Ahie OTL LT s ciS Ol s 51 5 sl
L Py Sl e 5 Sl Sose 4 Al bl o
Slaas 5 ks il il g o L 0355 &S Jool 8
ar oY sbes 3o S b U dals ey
Sl slas Jlasl gl o ik o3l L1551 S sla
VP 5 33 Sde 4 oS 0555 03l QLS (g3lus g
a3 slgr Slas (o 53 4l 5 b 4 S,
T L ET R EICNR PR EPE S g
335 ,50,55 aw 4l 8 olss Pl 51 oIl LT )
53 Aol 5 ol (613 pa sal 4T 1 e 1SS
Tl Al Ol b b pas il 305 5 3 mle 055 55
6 31,8 Sl 453 A+ Jlxdu 3 JS RNA
SLaOE (g5l L5l o sbate oy it
GlacE sl 5 os Jrime allS 4 bajles alS
8 o IS ) o ol 6L 55, (FLN) Lgs
et 5 3b 4y ) il KA ol (o
o e g o e 51 Uil (S50 55 Sl
oL i lin 5 S a S )
3lwe)lg JonSS abals o (5l (K555 50
.(Fowler et al., 1996; Mahfoozi et al., 2006) J:L .
dlie 5 SPSS 15581 p 5 3l eslizl L Laesls 425
Jloimt o 53 (S5 05T ol 1o L
T P . T
055 33 Jlasd o am b s 1o Slaas sad (L0
QT)'\D__?u_L:A\H 2> 5ol ol mls
gl el 3L Sl eslial LLRNA £ sl &g
(03 L ol e (O JS L &S, 5 RNX-PlUS)
G=b DEPC OT 5,5 V0 J U1 (Jslsns !
B8 e Ol plate 4 s plonil sl s


https://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/
http://www.mirbase.org/search.shtml
http://dx.doi.org/10.29252/abj.21.4.315
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.4.2.8
https://agrobreedjournal.ir/article-1-1076-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1398.21.4.2.8 ]

[ DOI: 10.29252/abj.21.4.315 |

"ABTYY AR O 5 658 T cnslais Ol s Sl il

Real-time PCR 5 oslizul 3 50 Csa (sla05 5 MIRNA gla § 51T Slasedia =Y J g

Table 2. Details of miRNA and target genes primers used for Real-time PCR analysis

05 el e s oled ol s Jlasl sles
Gene symbol Accession number Primer sequence Tm (°C)
) e Fw 5’ACTTGTATCTCGGCACTTTCAC-3' 60.3
Target gene: AP2 transcription factors ABASBILIL ey 5GATCTTGTCCACGTCGTATCTG-3 62.1
) o . Fw  5-ACATCTCCGTCGCCTGTG-3' 58.4
Target gene: squamosa promoter-binding-like protein 3 (Spl3) KF447885.1 Rev  5- TCTTGACATTCTGCCCTCC-3 573
. % Fw 5'- GTTTGGGAGAATCTTGATGATG-3' 59.5
tae-miR172 MIMATO020685 ey 5-GTGCAGGGTCCGAGGT-3 55.9
. Fw  5-CGCGATGACAGAAGAGAGTG-3' 60.5
tae-tmiR156 MIMATO018208 ooy 5-GTGCAGGGTCCGAGGT-3 55.9
Fw  5-GCTGGCTCGTTCAACTGATG-3' 59.04
Ta22845 HG670306.1 Rev 5-GGACCAAGCGTTCTGATTACTC-3' 60.3
Stem-loop RT PCR primer miR156 M10016450 5-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTGTGCT-3'
Stem-loop RT PCR primer miR172 M10018110 5'-GTCTCCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAGGAGACATGCAG-3'
*Homologous miRNA (bdi-miR172a)
vya
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Fig. 1. Changes of the final leaf number in vernalization treatments in Baj (spring) and Norstar (winter) wheat cultivars
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Evaluation of gene expression changes of miR156 and miR172 and their
targeted genes (AP2 & SPL3; vernalization factors) in two bread wheat
(Triticum aestivum L.) cultivars

Ashoori, N.1, R. Fotovat?, M. Mortezaefar® and N. Mehri*

ABSTRACT

Ashoori, N., R. Fotovat, M. Mortezaefar and N. Mehri. 2020. Evaluation of gene expression changes of miR156 and
miR172 and their targeted genes (AP2 & SPL3; vernalization factors) in two bread wheat (Triticum aestivum L.) cultivars.

Iranian Journal of Crop Sciences. 21(4): 315-327. (In Persian).

Floral transition through vernalization has a large influence on cold tolerance and agronomic traits in winter
cereals. It is now apparent that in many plants small RNAs play critical roles in determination of the flowering
time. There is evidence suggesting that the miR156 and miR172 families play a key role in the flowering
transition of plants. In this study, the expression of two temporally regulated miRNA (miR156 and miR172) and
their targeted genes (SPL3, AP2) were investigated in the winter bread wheat cv. Norstar and the spring bread
wheat cv. Baj in 2017-2018 cropping season. The vernalization was exposed to the cold treatments (4°C) for 2
and 14 days at seedling stage. Time to flowering was estimated using the final leaf number (FLN), which
significantly decreased under vernalization treatments, only in winter cultivar 'Norstar'. Moreover, analysis of
variance showed that vernalization treatments x cultivarsv interaction effect was significant on FLN.
Comparison of gene expression using bootstrapping method showed that the expression of miR172 was
significantly down-regulated only in Norstar under vernalization treatments. Similarly, the expression of miR156
was completely different under vernalization treatment in two cultivars. Increased expression of miR156 in Baj
cultivar was not significant, but vernalization treatment significantly decreased the expression of this gene in cv.
Norstar. Although the induction of AP2 expression during vernalization (14 days) was observed in both
cultivars, but, the expression levels of SPL3 were only significantly decreased in cv. Norstar, and this reduction
was more in two-day vernalization. Unexpectedly, in this experiment, there was no relationship between up-
regulation of both miRNA and down-regulation of their targeted genes in two bread wheat cultivars. These
results demonstrated that molecular mechanism of flowering time in bread wheat is complex and still largely

unknown.
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