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HIS STUDY was conducted to point out some highlights on the difference between

two contrasting tolerant wheat varieties regarding to genetic expression and molecular
characterization under salt and drought stress. Two different tolerant wheat genotypes
namely, Gemmiza9 (sensitive) and Sakha93 (tolerant) were used to investigate the molecular
and genetic differences under salt and drought stress. Stress treatments were used NaCl and
poly ethylene glycol (PEG) of different levels. Sodium dodecyl sulphate polyacrylamide gel
electrophoresis(SDS PAGE) analysis was revealed three disappeared bands with 15, 25, 90
kilodalton (KD) in salt treated plants of Gemmiza9 and appeared these bands as constant in
controlled and salt treated plants of Sakha93. Contradict vision for protein profile was under
drought stress that constant bands were disappeared and new synthetic bands were exhibited in
both Gemmiza9 and Sakha93. Moreover, Random amplification of polymorphic DNA (RAPD)
markers were produced several number of unique bands in Sakha93. Primer 2 generated unique
bands in Gemmiza9. Simple sequence repeats (SSR) markers were 100% polymorphism.
WMC 179 marker out of six markers was present unique alleles only in Sakha93. This marker
might be practical and advantageous to the genotype that recognized to tolerance QTL markers
alleles to utilize in marker assisted selection in further study. Comparison between RAPD and
SSR markers was revealed that QND was less (0.06) in RAPD than in SSR (0.56). EMI was
higher (0.31) in RAPD than in SSR (0.23). Nonetheless, the findings might be valuable and
helpful to identify the genetic and molecular characterizations of different tolerant genotypes.
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Introduction

In semi arid to arid regions, salt and drought
stresses are considered the most environmental
abiotic stresses on crop productivity reduction. Salt
and drought stresses have a lot of destructive effects
on plants which are physiologically similar to each
other (Sharbatkhari et al., 2013). Upon exposure to
abiotic stress conditions, plants undergo a variety
of changes from physiological adaptation to gene
expression (Flowers et al., 2015).

Several studies have addressed cross-talk
between drought and salt stresses (Abdul Kader
& Lindberg, 2010 and Khalili et al., 2018). Salt
interferes with plant growth and can lead to
physiological drought and ionic toxicity. Thus,
salinity and drought stresses often affects the
physiological aspects of plant metabolism, creating
tension (hyper -ionic and hyper osmotic) and
eventually plant death. Salinity and drought stresses

overlap on the physiological level because salt in
soil decreases the amount of available water and
leads to reduced water absorption (Sewelam et al.,
2016). The tolerance to salt stress is accompanied
by alterations in the levels of proteins. Salinity
causes either a decrease or increase in the level
of soluble proteins or the complete disappearance
some proteins when compared to the control
treatment. In addition, salt stress promotes a
complete loss of present proteins and the synthesis
of newly formed proteins (Ashrafi & Shaban,
2014). Drought tolerance trait is related to protein
expression. Some proteins are produced by plant
only under drought stress condition and are called
drought induced proteins. Others proteins that are
always present in tissues and are not affected due to
drought are called constitutive proteins. The major
of research on drought tolerance related to proteins
is focused on induced proteins (Parchin et al., 2014
and Ullah et al., 2014).
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Exploring the tolerance mechanisms in wheat
is essential to provide more information about
the molecular and genetic principles of tolerance
that facilitate the development and improvement
in breeding of tolerant genotypes. One of several
approaches to understand tolerance mechanisms
are protein profile of plants under stress conditions.
Biochemical techniques like Sodium dodecyl
sulphate polyacrylamide gel electrophoresis (SDS-
PAGE) that is a cheap, easy and widely practical
method for displaying protein profiles of plants
under different conditions (Razavizadeh, 2015
and Abdelhaliem & Al-Huqail, 2016). Moreover,
applying molecular-genetic tools promotes to
emergent new approaches in classification of
different tolerant genotypes. The random amplified
polymorphic DNA (RAPD) marker procedure
is simple and rapid, it does not require previous
sequence information, and usually amplified
numerous genetic loci (Akash, 2013). Simple
sequence repeat (SSR) is high due to co-dominant
nature, chromosome-specific, reproducibility and
has great efficiency of polymorphism and high
information content to detect precisely the genetic
differences among various genotypes (O"zlem et
al., 2018 and Piyusha & Naveen, 2018). However,
biochemical and molecular markers have been
applied to characterize cultivars independent
of plant tissue or environmental effect and
cultivar identification at very early stage of plant
development under stress conditions (Manifesto et
al., 2001 and Tomar et al., 2016).

Obviously, wheat is considered as an outstanding
model to explore salt/drought tolerance although
its genetic complexity (Dashtpagerdi et al. 2018).
Lately, the achievement of chromosome-based
draft sequencing of hexaploid bread wheat genome
will speed wheat breeding and discovery of key
genes controlling complex traits in response to salt/
drought IWGSC, 2014). Depended on the wheat
genome sequencing data, a lot of investigations
attempt to isolate and employ mechanisms adopted
by wheat to overcome salt/drought stress.

Amis of this study are to: 1- Explore the
differences in protein expression in controlled and
stress treated plants, 2- Investigate the difference
in protein profile between salt stress and drought
stress, 3- Detect the genetic and molecular different
between two contrasting wheat genotypes under
salt and drought stresses using RAPD and SSR
techniques and 4- Compare the efficiency of RAPD
and SSR markers.
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Material and Methods

Plant material

Two Egyptian wheat varieties (7riticum
aestivum L.): Gemmiza9 (sensitive) and Sakha93
(tolerant) were obtained from Field Crops Research
Institute, Egypt were used.

Experimental details

This study was performed under green house
conditions at the experimental Farm of Faculty
of Agriculture, Ismailia Egypt during 2016/2017.
The experiment was carried out in randomized
block design with three replicates. The pots of each
cultivar were separated into two groups, one was
subjected to drought stress and the other was to salt
stress. Plastic pots (25cm diameter) were filled a
combination of sandy soil and peat moss (1:1, v:
v). Ten seeds of each cultivar were sowed per pot
and watered two times weekly. Plants were thinned
to five per pot after one week from the sowing date.

Stress procedures applied

Three weeks later the sowing date, the plants
were subjected to stress for two weeks. Drought
stress was created by preparing 20% and 30% of
poly ethylene glycol (PEG-6000) concentrations as
described by Michel & Kaufmann (1973).

Salt stress was applied by the addition of 150
and 200mM NaCl to irrigation water. While a
tap water irrigation was considered as a control
treatment.

SDS-PAGE analysis

Three plants were sampled for each genotype
and each treatment. Of leaf, 0.5g was taken
and gridding in a cold pestle mortar with liquid
nitrogen and mixed with 2ml extraction buffer
containing 1M Tris HCI, pH 8.0, 250mM NaCl,
0.25mM EDTA, 0.5 % (w/v) SDS and 10mM b
mercaptoethanol. The sample was then vortexed
and centrifuged at 13,000rpm for 10min under
cooling. The supernatants were collected and
considered as leaf protein extracts. Protein
concentration was determined by absorbance at
595nm using a spectrophotometer and expressed
as ng g fresh weight (Bradford, 1976).

The supernatants were fractionated by 10%
SDS-PAGE (Laemmili, 1970); running and staining
were standard procedures. Electrophorogram for
each variety were scored.
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Molecular analysis

DNA extraction

The basic DNA extraction protocol using the
CTAB  (cetylhexadecyl-trimethyl ~ammonium
bromide) method as described by Dellaporta et
al. (1983) was used with slight modifications by
Porebski et al. (1997), for obtaining good quality
total DNA.

RAPD-PCR protocol

RAPD analysis was performed according
to Williams et al. (1990), with 6 primers were
selected from Operon Technology, USA (Table
1). DNA from each cultivar used to amplify with
universal primer each contain in a volume of (final
concentration) dNTPs (10mM),PCR assay buffer
(10X), Mgcl2 (25mM), primers (5p mol), Taq
DNA polymerase (3U/ul), DNA (60ng) and sterile
water to make the volume.

SSR-PCR protocol

Six SSR markers (Table 1) were selected were
previously described by Gupta et al. (2003). The
PCR reaction mixture (25ul total) consisted of
50mM KClI and 10mM Tris—HCI (pH 8.8), 2mM
MgCl12, 125mM of dNTP, 50ng of each primer,
1.0 unit of Taq polymerase and 20 ng of genomic
DNA. PCR products were separated on 2% agarose
gel and stained with ethidium bromide to check the
PCR amplification and determine approximately
the size of the amplified fragments.

Scoring data and analysis
RAPD and SSR bands were scored visually
on the basis of their presence (1) or absence (0),

separately for each cultivar of wheat. The scores
obtained using all polymorphic markers were then
calculated for number of alleles, effective number
of allele, Power Marker version 3.25 was used to
determine the polymorphism information content
(PIC), Efficiency of polymorphism detection as
the Marker index (MI) and Effective multiplex
ratio (E), defined by Powell et al. (1996). The
qualitative nature of data (QND) and the effective
marker index (EMI) were estimated as described
by Varshney et al. (2007).

Results and Discussion

Gene expression

The protein profile was constructed on base of
SDS PAGE analysis, considering that the revealed
protein alterations quantitatively in plants under
different environmental stresses. The protein
profile under salt stress ranged from 8 to 129
kilodalton (Table 2). Gemmiza9 was displayed 24
bands for controlled plants and 21 bands for both
salt treated plants. Sakha93 was recorded 24 bands
for control and 26 bands for both salt treated plants.
The variation was observed in number of bands
between the controlled and treaded plants may
be attributed to alternation in DNA-nitrogenous
bases, in protein sites or amino acid sequences,
or frameshift mutations. Therefore, the number
of different polypeptide bands arising from
protein synthesis (alternative splicing and/or post-
transcription modification) is significantly greater
than the number of genes in a genome, thus it can
be considered as markers of these genes (Mondini
et al., 2009).

TABLE 1. Codes and sequence for 6 RAPD and 6 SSR primers.

RAPD primer SSR primer

Number

Marker code Sequences (5'-3") Marker code Sequences (5'-3")
U e ceooemon we AMTACION0G0 G0 ToC
P ome caomeaors wmits TROSTIECCACTION 00 10"
D omes e e SSgOIGOICTIOCconeNTc
G o omacoscer  wme RENOGTORCTOATO0NG0T
S ore oo wmen  fRATICITGICGaTmcccer
6 OP-All S CAATCGCCGT? Wmedss F:>*AAAGCACAACCAGTTATGCCAC?

R:GAACCATA GTCACATATCACGA
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TABLE 2. SDS-PAGE polypeptide banding pattern of the protein under salt stress.

No. Mﬁr";fr GY/C 150mM  200mM  Sakha93/C  150mM 200mM
1 129 + + + + + +
2 123 + + + + + +
3 117 + + + + + +
4 108 + + + + + +
5 102 + + + + + +
6 99 + + + + + +
7 94 + + + + + +
8 90 + - - + + +
9 87 + + + + + +
10 80 + + + + + +
11 63 + + + + + +
12 57 + + + + + +
13 55 - - - - 4 +
14 45 + + + + + +
15 39 + + + + + +
16 30 + + + + + +
17 28 + + + + + +
18 25 A - - + + +
19 26 + + + + + +
20 25 + + + + + +
21 23 + + + + + +
22 20 + + + + + +
23 15 + = - + + +
24 12 + + + + + +
25 10 + + + + + +
26 8 - - - - 3 F
Total bands 24 21 21 24 26 26

*MW: Molecular weight.

Moreover, Gemmiza9 presented three bands out
of24bandsin controlled plants that were not obtained
in both salt treated plants. These disappeared bands
with 15, 25, 90kD might be due to denatured or
not expressed in salt treated plants. Theoretically,
disappearance of the proteins may be interpreted
as the “turning off” of protein synthetic genetic
machinery (genes) in response to salt treatment or
may be due to the breaking of a small number of
peptide bonds, consequential in the construction of
shorter polypeptide chains than possessed by the
original protein, caused by the missing of DNA
sequences or removal of the related genes. Other
assumption may be due to the gathering or cross
linking of individual polypeptide chains resulting in
protein denaturation (Elavumoottil et al., 2003 and
Shikazono et al., 2005). Numerous studies were
found salt stress was accelerated the degradation
of plants as well as suppressed protein synthesis
(Maleki et al., 2014 and Wu et al., 2018).
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Other 21 bands were maintained in both salt
treated plants of Gemmiza9 presenting similar
molecular weights to controlled plants. They could
be genetically related to germination and growth
processes of plants (Rani et al., 2007). Interestingly,
Sakha93 was displayed the same three bands with
15,25 and 90kD in control and in salt treated plants.
At this point, salt stress protein expression could
cause by the genetic basis of tolerant genotype
and the ability of genotype for adapting to stress
(Husaini & Rafiqi, 2012).

Regarding to Sakha93, two new bands with
molecular weight 8 and 55kD were exhibited only
in salt treated plants and they were not obtained in
controlled plants (Table 2). Understandingly, one of
many symptoms of salinity stress is the inhibition of
regular protein synthesis, while contributing factors
of salinity tolerance is de novo synthesis of stress
related proteins (Folgado et al., 2013 and Karam
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et al., 2016). Consequently, new bands of Sakha93
might have an impact on osmotic adjustment
avoidance the dehydration damage opposing salt
stress (Trivedi & Patel, 2016). For that reason, two
new bands could consider biochemical markers of
the sensitivity of the concerned cultivar for species
toward salt stress.

Protein profiles under drought stress were
ranged from 9 to 151kD and revealed various
numbers of bands regarding to non-treated and

stress treated plants as well as the two varieties
(Table 3). Many new bands with different
molecular weights were synthesized under drought
stress in Gemmiza9. The reason might be attributed
to some drought responsive genes expressing in
sensitive genotype as well as in tolerant genotype,
they might not response for tolerant drought (Guo
et al., 2018). On other hand, many constant bands
were in controlled plants that they disappeared in
stress treated plants.

TABLE 3. SDS-PAGE polypeptide banding pattern of the protein under drought stress.

No. MW G9/C 20%PEG 30%PEG Sakha93/C 20%PEG  30%PEG
1 151 - - - - + +
2 133 + + + + + +
3 127 + + + + + +
4 121 - + + - + +
5 120 - - - - - +
6 106 + - + + + +
7 95 - - - + - +
8 93 - - - + + -
9 76 + + + + + +
10 74 - - - + +

11 70 + - + + + +
12 68 + + - + + -
13 63 - - - - + +
14 61 + - - - -
15 59 - - + +

16 57 + + + + + +
17 56 + + - + + -
18 55 - - - - - +
19 54 - - -
20 50 + + + +
21 49 - - + +
22 45 - - - - + +
23 42 - + - - - -
24 34 + - - -

25 30 + +

26 27 - + + - - +
27 26 + - - + + -
28 25 + + +

29 17 + + + + + +
30 10 - - - + + -
31 9 + + + + + +
Total bands 16 15 15 20 23 21

*MW: Molecular weight.
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Similar trend in Sakha93, many new bands
were appeared in stress treated plants. On other
hand, several constant bands were in control
that not obtained in stress treated plants. The
explanation is that drought stress might change
plant gene expression and direct particular genes
that increase their transcripts and consequently
enhance the corresponded proteins. Reflecting
on the new bands emergence and other constant
bands denatured or not express at this level of
stress (Khalili et al., 2018). Otherwise, the new
bands were existed in different tolerant genotypes
under drought stress by increasing protein content
at the outflow amino acid that influenced these
compounds inter an alteration (EL-Hadary et al.,
2018). The results are in line with those obtained
by Kamal et al. (2010) and Moradpour et al.
(2014). Controversy, Ashrafi & Shaban (2014)
concluded that drought impose no adverse effect
on the protein profile of wheat genotypes. Due
to SDS-PAGE analysis might be incapable to
identify the variations among wheat genotypes in
their case.

Noticeably, the protein profile under salt stress
was differently from the case under drought stress.
Table 2 showed that few numbers of constant
bands were disappeared in salt treated plants for
the sensitive genotype. Few numbers of newly
synthesized bands were presented only in salt
stress treated plants of the tolerant genotype.
Contrasting, constant bands disappeared and
newly synthesized bands were displayed in both
sensitive and tolerant genotypes under drought
stress (Table 3).

The explanation for these observations may be
attributed to the following:

1- The expression of transcription factor genes
might not be influenced by genotyping, rather
they depend on the physiological responses of the
genotype under drought stress. This assumption
was supported by findings of Dashtpagerdi et
al. (2018). Therefore, tolerant genotypes might
enhance the tolerance under drought stress by
protection, achieving through other cellular process
such as the proteins structural and functional and
stomata adjustment (Guo et al., 2018).

2- Salt tolerance and drought tolerance might
be regulated differently by various genes. Such
as number genes of the dehydrin (DHN) gene
family were expressed only in stress treated
plants, validating the function of these proteins
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in the molecular mechanisms activated by plants
in response to drought stress. Thus the expression
profiles were different for each gene analyzed
(Huseynova et al., 2015).

3- The early seedling growth is the most
sensitive stage to salt stress; a NaCl has toxic
effects containing changes in the ion balance and
elevated Na' concentrations in the cytoplasm
(Shavrukov, 2013 and Terletskaya et al., 2017).
Salt stress might suppress the constant bands and
prevent new synthesis of bands in treated plants of
sensitive genotypes. Even drought stress has much
higher effect in the reproductive phase compared
to the vegetative phase. So that the treated plants
of sensitive genotype might have more ability to
respond and regulate drought stress than tolerant
genotypes at seedling stages. This opinion was
proved in work of Guo et al. (2018) who observed
that several metabolites displayed a similar
alteration in response to drought stress in wheat
sensitive and tolerant seedling.

4- Nonetheless, the new bands were obtained
in drought treated plants of sensitive genotype
(Gemmiza9). Since new band intensities were
relatively weak; therefore, they might not be the
only base for drought tolerance and provide no
efficiently protection against drought stress as
those of tolerant genotype (Sakha93). Similar
suggestion was in work of Bowne et al. (2012)
provide molecular proof for the cultivar-specific
differences in wheat different tolerant cultivars
under drought stress.

For recognizing and demonstrating which,
assumption is an accurate and an efficient or the
entire assumptions are practical and reasonable,
the present study regained further investigation
to detect which genes are involved in molecular
mechanism and determine their role. Nowadays,
microarray analysis can supply significant
information for recognition and bio-imagination
of gene expression pattern.

Molecular characterization

Six RAPD markers produced 90 bands, ranging
from 10 to 23 with average 15 bands. Because of
RAPD markers have distinguishing of binding
sites over the entire genome of the genotypes
used, give this high variation in the number of
bands (Preety et al., 2010). Nevertheless, stress
tolerance is a complex character that influenced
by environmental factors and also character is
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non-Mendelian inheritance ruled by many genetic
loci. Sakha93 was displayed 27 bands out of 35
polymorphic bands (77%) which are genotype-
specific, i.e. not present in other genotypes. Thus,
it proposes the existence of a definite gene locus
in 77% of polymorphism that might be linked
with stress tolerance (Huseynova et al., 2015).
Because of RAPD markers link randomly to the
sequences that different bands were amplified by
numerous of different sequences. Consequently,
these bands were extremely precise to classify
the genotype. These unique bands might relate to
stress tolerance in Sakha93. In addition, they may
be utilized to apply in further investigations as
practical markers to distinguish tolerant genotypes
or convert to SCAR (sequence characterized
amplified regions) markers to identify tolerant
genes and use for large scale stress tolerance
screening of genotypes. On other hand, six
RAPD markers were generated 27 monomorphic
bands and were conserved in both genotypes.
Nevertheless, RAPD markers are dominant that
complicate to know a locus is heterozygous or
homozygous. But the bands of same size amplified
with same marker were believed that they were at
the same locus, comprising two identical alleles in
wheat genotypes. Consequently, RAPD dominant
markers are not problems in this finding because
of wheat is self-pollinating.

Whereas, OPM-05 marker was produced three
polymorphic bands, 500, 260, 200pb and they
were present only in Gemmiza9. Thus, OPM-05
marker might not consider completely appropriate
to tolerant genotype. Note worthy is that many
authors published numerous studies for utilizing
RAPD markers to detect the salt and drought
tolerant genotypes (Kanawapee et al., 2011, Islam
et al., 2013 and Damor et al., 2016). However,
this study evidenced that the two genotypes were
differentiated using RAPD markers. Therefore,
the two genotypes are recommended as parents
to involve in hybridization program that construct
QTL (quantitative trait locus) of stress tolerance.

With respect to six SSR markers, five
markers were found polymorphic and discarded
Wms118 marker. This excluded maker produced
smear bands with an unclear major product size.
Although this marker succeeds in amplifying
in some wheat genotypes while fails in other
genotypes. In this investigation, it might be
that the corresponding microsatellite sites are
distantly located in wheat DNA in such a way that

no amplification occurred. However, five SSR
markers revealed ten alleles with average of 2
per locus. The low number of alleles of five SSR
reflected the low possibility to detect tolerance
genes in the genotypes used (Kanawapee et al.,
2011). However, the low number of bands might
due to the quality of figurative agarose used to
split the amplified products or the exclusion
of the monomorphic and spurious bands from
analysis, reducing the number of alleles (Shah et
al., 2013). Other explanations might be due to the
result by the ‘short allele dominance’, where, in
heterozygotes including a short and a long allele,
only the short allele is sufficiently amplified in the
PCR reaction (Wattier et al.,1998).

On other hand, Wmc179 marker was present
as unique alleles only in Sakha93. This marker
might be practical and advantageous to the
genotype recognized to tolerance QTL markers
alleles to utilize in marker assisted selection but it
might be needed extra investigation by advanced
techniques (Fatima et al., 2018). Moreover, in
previous work of Chen et al. (2012) revealed
Wmcl79 was amplified unique alleles relating to
stripe rust in wheat.

Table 4 was showed that the average of
Effective number of alleles was lower (9.52 and
1.6) than observed number of alleles (15 and 2)
for RAPD and SSR, respectively. Because of low
frequencies alleles had little contribution to the
effective number of alleles.

RAPD markers showed the highest value of
PIC in the examined genotypes with an average
of 0.89. While SSR markers showed the lowest
value as an average of PIC values calculated
0.38. However, the PIC depended on the number
of alleles detected and on their distribution
frequency (Botstein et al., 1980). Also, PIC was
influenced by location of primers in the genome
used for study and genotype sensitivity to method
used (Pachauri et al., 2013).

Despite the fact that wheat is widely self
crossing, SSR markers were recorded 100%
polymorphism. This finding was in constant with
O"zlem et al (2018) and Piyusha & Naveen (2018).
Expectably, SSR markers were detected 100%
polymorphism as a consequence of replication
slippage (Powell et al., 1996) or it might due to
SSR markers that investigated for polymorphism
among a set of genotypes (Fatima et al., 2018).
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TABLE 4. Molecular characteristics of the 6 RAPD and 5 SSR primers.

No. Indexes RAPD SSR
1 Number of markers /primers 6 5
2 number of polymorphic bands 35 10
3 Average number of polymorphic bands /primer 5.83 2
4 Number of non-polymorphic 55 0
5 Number of loci 90 5
6 Number of loci /marker 15 1
7 Effective number of alleles 9.52 1.6
8 Average of Polymorphic information content (PIC) 0.89 0.38
9 Fraction of polymorphism 0.39 1
10 Effective multi ratio (E) 5.85 1
11 Marker index (MI) 5.21 0.38
12 qualitative nature of data (QND) 0.06 0.6
13 Effective Marker index (EMI) 0.31 0.23

Actually, each RAPD marker represent
various genomic regions simultaneously and
amplified huge number of fragments in one lane
of gel and then the effective multiplex ratio was
high (5.85) in RAPD markers. Each SSR marker
presented one specific locus that the average loci
of five SSR was 1.0. Consequently, the effective
multiplex ratio was equal to 1.0 in SSR markers
(Baraket et al., 2010).

RAPD had higher MI (5.21) than SSR (0.38).
Because of MI depended more on effective
multiplex ratio and the number of bands than on
the ratio of polymorphism detected (Powell et al.,
1996). In case of RAPD, the six markers showed
a low level of polymorphism compared to SSR
markers but they had average of E was high
(5.85) and average number of loci per marker
was 15. Since, each RAPD marker represented
various genomic regions simultaneously and
amplified huge number of fragments in one
lane of gel, and then E was high. Although five
SSR markers recorded 100% polymorphism but
MI was low attributing to lower the E and the
lower number of bands. Since, Each SSR marker
presented one specific locus that the average loci
of five SSR was 1.0. Consequently, the effective
multiplex ratio was equal to 1.0 in SSR markers
(Baraket et al., 2010).

The QND was less (0.06) in RAPD than in
SSR (0.56). The explanation might be RAPD
was difficult to ascribe the multi-locus gel where
SSR was simple to evaluate (Varshney et al.,
2007). EMI was recorded for 0.31 for RAPD
whereas 0.23 for SSR. However, EMI covered
the information of the data quality, fraction of
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polymorphic fragments and multiplex ratio for
each molecular analysis.

However, both RAPD and SSR markers were
amplified DNA and identified the differences
between two contrast wheat genotypes. Each
set of marker was achieved various number of
unique alleles. SSR markers were able to detect
high percentage of polymorphism in two wheat
genotypes, with considering the narrow genetic
diversity in wheat.

Conclusion

This study was conducted to point out some
highlights on the difference between two
contrasting tolerant wheat genotypes regarding
genetic expression and molecular characterization
under salt and drought stress. SDS PAGE analysis
was used as a simple and easy method to detect
the protein profile for each genotype under salt/
drought stress. Even though the protein profile
was not approved as a stable marker because
it is influenced by different treatments, it was
sufficient to detect variation between the two
genotypes and between the different stress
treatments. It can be utilized as a biochemical
marker to give platform for more investigation
on understanding the cellular mechanisms that
involve in salt/drought tolerance. With respect
to RAPD and SSR molecular markers, they were
used to identify and distinguish the different
fingerings between the two genotypes. Findings
were revealed high ratio of polymorphism and
few numbers of unique alleles for each genotype.
Consequently, RAPD and SSR molecular markers
were able to identify and classify each genotype
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individually. Moreover, the study was hinged
on two genotypes and was not taken as fixed
standards but it was successful to make a good
comparison between the RAPD and SSR markers.
Even all DNA templates were amplified by
RAPD and SSR markers. Both methods exhibited
different appearances of genetic discriminations,
since RAPD markers selected amplified part of
DNA sequences of unknown function and based
randomly on genome, SSR defined specific sites
on genome. Concerning, induce stresses and
response of contrasting tolerant genotypes were
evaluated under green house conditions that
define the sensitive/tolerant genotypes should be
examined in field to verify their responsiveness
to stress from morphological and physiological
aspects at large scale in the future. Nonetheless,
the findings might be useful to recognize the
genetic and molecular characterizations of
different tolerant genotypes.
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