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Evaluation of three reference genes for Real-time PCR
normalization in wheat root under salt stress
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Table 1. Details of reference genes primers used for Real-time PCR analysis

Tm ] o Accession Gene
Primer sequence Gene description

°C) number  symbol
59.4 5-GCTGGCTCGTTCAACTGATG Forward  26S proteasome non-ATPase

. HG670306.1 Ta.22845
60.3 5'-GGACCAAGCGTTCTGATTACTC  Reverse regulatory subunit
60.3 5-GTGTACCCTCAGAGGAATAAGG  Forward )

Actin AB181991.1 Act
60.3 5'-GTACCACACAATGTCGCTTAGG  Reverse
59.8 5-CTAACTGCCTTGCTCCTCTTG Forward  Glyseraldehyd-3-phosphate
HG670306.1  GAPDH

584 5-CTTGGAATGATGTTGAAGCTGG  Reverse dehydrogenase (GAPDH)
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Table 2. Ranking of tested housekeeping genes for salt stress conditions in wheat root using BestKeeper

algorithms.
Cv+SD Gene Ranking
0.82+0.32 Actin 1
16.76+ 4.84 GAPDH 2
21.66+6.68 Ta.22845 3
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Figure 1. Melting curve for the candidate reference genes
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Figure 2. Ct values of candidate reference genes in all wheat root samples.

Paolacci et al., ) coul odd Bome OF ool

.(2009

Normfinder )\plrjs L oa e C,u
Loodd atd s (63 5,8 asb » & NormFinder sl s
et sk S L e STl S Jlsns
Chang et al., ) 55, o LI Slsals ga05 o 5oL

Actin (¢ Il dols Sl ol S dbol s s
S osb a ol ia b osls s 05 53 4 S
05 Olles s a bug ekl Cot ml5 s
Ol o iulull 5 Slss op st lls Ta.22845
Y a8 Ghlel S s bl oS s sy
2305 el e S e <=J~:§ Gandlas 3590 (G4 gal

Q‘j& “ LGJ..A PR v JLW‘ ‘)Lq.:: 9 Lﬁg;.‘?b u”L‘;

- WA Glawo) g 7y 1V 0 o [0 090 [ (Sums ) (o] 9 S ) (ko



O‘)&M}&

wGiw Jloy cz 22 50 0 A (23]

Sb G s Realtime PCR Lu g ol i CoeS
Cosl 0l onlazul sl 05 SO 51 L 55l 40 ds 240
elisl Dads 5 s ge pm e a0 Sl
o=l .(Kozera and Rapacz, 2013) <ol o35 WOl
ol S5 glacy e s Lo aS s e 0L &l
Real-time ;s i e CoeS ) 55,8 ¢l
Cl (8w LU bsals glass ) eslizel PCR
G0y Sl Lo gl Slaladl 55 4 e
Kozera and Rapacz, 2013; Nicot et al., ) 555 Csda
05 55 bl 5l edel ot = ol (2005
Solll sy 45, 695 5 Jsles, ,3 Actin s GAPDH
5 NormFinder (sla,lsle i bus i a0 o3
w1y Actin (03 55 ol Ol 5l S 515 BestKeeper
Ere 05 Olyms Ol s S Guilisly omals s
23 Gds gl ok gl Jlp cer sl
»> Real-time PCR 1 esliad b ol Ol Slallas
2 S algly gy A5 Lo (=A;§ sy ‘_;Lauignbﬂ
Gl i ces Actin 5 GAPDH  (lads s b
(V. Patankar et al., 2016) L > ;5 5 5d 5 Ko
Maet) sl 5 (Tianetal, 2015) o 50 S 5 4dy;
sl bl gl 5 conl ol o3l 0L 50 (al., 2016
o QLS (pl 53 o 5 5 05 Ol 4 b
22 Goxt 5 b w5 Jbeul Lo sl e
¢,\;§ 53 Lo,ws (Nicot et al., 2005) ooy
Actin o5 Ol % > (Paolacci et al., 2009)
aS el eals OLES Q\Jf,;wz}ji @L"J pimen RGP
s b S s Actin s GAPDH slads ols
AL o s (Setaria viridis) i>s 03,0 LS s
Sbals OF ol Olse (Martins et al., 2016)
035 kS g (Syes ilite |>|e ;3 2> GAPDH
Lol ol sl Jle-l o .(Rapacz et al., 2012) ..
Dk slac s Ll s sl gl &S OISl ol
Hancock ) il s JoB (525 U din s 39
et al., 2005; Kamal et al., 2012; Komatsu et al.,

loos S 0500 5 om lols Dlle 5 cpl 2 (2012
235 B 0T Ol (6510l 5 om0 S0
SLIs S M 2551 lad) 558 o0 arnlee M plias
o5 ol b sdal Jom Sliwlous dien 2 gl0L
Olsms VAW oIl 3550 b 1, GAPDH &5 53l
Ta.22845 4 Actin slasy 55 b, 05 5oL
SR g gbaas; s ol Bl cS g 5

(Y sd) ails

iy s Ghlesl sype Jlals lads iy ad, Y
Normfinder .z, S 5l esliul U (5555 (25 Co oS

Table 3. Ranking of tested housekeeping genes for
salt stress conditions in wheat root using Norm
Finder algorithms

Stability .
Gene Ranking
value
1.077 GAPDH 1
3.175 Actin 2
3.439 Ta.22845 3
Z .
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