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ABSTRACT 

 

Comparative sequence analysis is a powerful 

tool to study homologous gene families, define 

conserved gene functions between orthologs, and 

identify lineage- and species-specific genes. Most 

annotations of newly sequenced genomes are 

based on similarity with sequences for which func-

tional information is available. Apart from con-

served sequences, inter-species differences pro-

vide important clues about evolutionary history and 

species-specific adaptations. In our study, two 

RNA-sequencing data sets of resistant variety of 

wheat (Triticum aestivum L.,) after infection with 

leaf rust fungus, Puccinia triticina and resistant 

variety of rice (Oryza sativa L.,) after infection with 

blast fungus, Magnaporthe oryzae were compared. 

31768 up-regulated genes in wheat and 3902 up-

regulated genes in rice were filtered according to 

fold change more than 3 and removing variants, 

250 upregulated genes of wheat and rice were 

aligned and phylogenetic tree was generated. The 

result of phylogenetic tree showed close relation-

ship between ten aligned gene pairs of wheat and 

rice. Two pairs of aligned gene pairs were selected 

randomly, super family of these pairs were ob-

tained, the result showed that each aligned pair of 

proteins shared the same protein family and the 

same annotation and all pairs participate in plant 

defense pathways. Then, the gene expression of 

the two pairs were validated by Real-time PCR 

after infecting wheat with Puccinia triticina and rice 

with Magnaporthe grisea. Each aligned pair of the 

two pairs shared the same manner of expression 

with few exceptions in rice. 

 

Keywords: Comparative analysis, RNA-seq, 

Wheat, Rice, Puccinia triticina, Magnaporthe ory-

zae 

 

1. INTRODUCTION 

 

Cereals are the foremost necessary foods for 

growing human population. Just about fiftieth of 

consumed calories by the whole human population 

rely on wheat, rice and maize (Gnanamanickam, 

2009). Wheat (Triticum aestivum) is the first im-

portant and strategic cereal crop for the majority of 

world’s populations. It is the most necessary staple 

food for about two billion people (36% of the globe 

population). Worldwide, wheat production provides 

nearly fifty five percent of the carbohydrates and 

twenty percent of the food calories consumed 

globally (Breiman and Graur, 1995). It exceeds in 

land area and production every other grain crop 

(including rice, maize, etc.) and is so, the most 

important cereal grain crop of the world, which is 

cultivated over a wide range of climatic conditions. 

Although rice (Oryzae sativa) has the second place 

because of planted area but it serves as the most 

important food source for Asian countries mainly in 

South-East parts where it is an economic crop for 

farmers and workers who grow it on millions of 

hectares throughout the region (Gomez, 2001). 

mailto:nermine.imran@must.edu.eg
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Historically, rice was cultivated ten thousand years 

ago in the river valleys of South and Southeast 

Asia and China as it served as the most important 

food for people.  

Wheat and rice production may be severely re-

stricted by biotic and abiotic constraints. Disease is 

the major biotic stress in several regions. Rusts are 

among the most dangerous fungal diseases of 

wheat worldwide due to their wide distribution, ca-

pacity to form new races that can attack previously 

resistant cultivars, under optimal environmental 

conditions, ability to move long distances, and po-

tential to develop rapidly under optimal environ-

mental conditions. Leaf rust, caused by Puccinia 

triticina Eriks., is the most common rust disease of 

wheat (Triticuma estivum L.) which cause 

significant yield losses over large geographical 

areas worldwide (Kolmer, 2005; Marasas et al 

2004; Roelfs et al 1992; Saari and Prescott, 

1985). Leaf rust happens more regularly and in 

more world-wide regions than stem rust of wheat 

(P. graminis f. sp. tritici) or stripe rust of wheat (P. 

striiformis f. sp. tritici) (D’Oliveira and Samborski, 

1966). 

The production of rice (Oryza sativa) worldwide 

is reduced due to rice blast disease which is 

caused by the fungal pathogen Magnaporthe ory-

zae (Talbot, 2003 and Skamnioti and Gurr, 

2009). The pathogen is able to infect all the 

aboveground parts of a rice plant at different stag-

es of growth: leaf, collar, node, internode, base, or 

neck, and other parts of the panicle, and some-

times the leaf sheath.    

Plants have evolved a wide range of mecha-

nisms to overcome biotic and abiotic stresses 

(Jones and Dangl, 2006; Thomma et al 2011; 

Spoel and Dong, 2012). The molecular response 

involved in each stress has been revealed com-

paratively independently, and so understanding of 

convergence points between biotic and abiotic 

stress signaling pathways remain rudimentary. 

However, few studies revealed several molecules, 

including transcription factors and kinases, as 

promising candidates for common players involved 

in crosstalk between stress signaling pathways. 

Emerging evidence suggests that pathways of 

hormone signaling regulated by abscisic acid, sali-

cylic acid, jasmonic acid and ethylene, as well as 

ROS signaling pathways, play key roles in the 

crosstalk between signals of both biotic and abiotic 

stress (Fujita et al 2006). 

Numerous studies have investigated the envi-

ronmental stress responses at the transcriptomic 

level, using RNA sequencing to follow whole-

genome expression in different organisms. RNA-

Seq is a recently developed approach that can be 

used in transcriptome analyses to reveal genome-

wide expression profiling and regulation in plant 

hosts in response to pathogen infection (Han et al 

2015). The technique has several advantages over 

other methods. First, RNA-Sequencing, differs 

from hybridization-based approaches, it can detect 

gene transcripts even in the absence of the ge-

nome sequence of the target species. Second, 

RNA-Seq has low background noice (Wang et al 

2009). Third, the technology has a higher sensitivi-

ty than DNA microarray and can be used to detect 

a larger dynamic range of expression levels of 

gene transcripts (Nagalakshmi et al 2008; Mor-

tazavi et al 2008). By following the expression of 

every gene in the genome, each of these investi-

gations has presented a global view of the physiol-

ogy of stress defense. Now the opportunity to 

compare and contrast fungal stress responses 

have been found. A comparative perspective can 

reveal the common features of stress defense that 

have been conserved over millions of years of evo-

lution, reflecting their universal importance in sur-

viving adversities. Conversely, responses that are 

specific to subsets of species highlight unique de-

fense systems that may have been shaped by the 

particular habitats of those organisms. 

 

The objectives of the present study were 

1. Perform comparative analysis for the RNA-seq 

data obtained from previous experiments in 

which the wheat and rice plants will be infected 

with Puccinia triticina and Magnaporthe grisea, 

respectively, using bioinformatics tools. 

2. Selection of the redundant – differentially ex-

pressed transcripts. 

3. Validate the expression profile of the selected 

transcripts using real-time PCR. 

 

2. MATERIALS AND METHODS 

 
2.1. Materials 

 

2.1.1. Raw data 

 

Differentially expressed genes data which re-

sulted from RNA-Sequencing of rice (Accession 

no.: DRA000542) and wheat (Accession no.: 

PRJEB12497) after infection with Magnaporthe 

grisea and Puccinia striiformis f. sp. tritici, respec-

tively were downloaded from SRA toolkit on NCBI 

(https://www.ncbi.nlm.nih.gov/sra).  
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2.1.2. Fungal materials 
 

Puccinia triticina race; TTTBT was kindly ob-

tained from The Dept. of Wheat Diseases Re-

search Dept., Plant Pathology Research Institute, 

ARC. 

Magnaporthe grisea strain was kindly obtained 

from Plant Pathology Dept., Fac. of Agric., Ain 

Shams Univ. 

 

2.1.3. Plant materials  

 

Rice cultivar (Oryza sativa L.) Giza 177 was 

used in this study representing a resistant cultivar, 

while Giza 171 was used as sensitive cultivar to 

Magnaporthe grisea. These cultivars were kindly 

provided from Rice Research Dept., Field Crops 

Research Institute, ARC. 

Wheat (Triticum aestivum L.) varieties; 

Shandweel 1 representing a resistant variety and 

Morocco representing a susceptible variety were 

obtained kindly from Wheat Diseases Research 

Dept., Pathology Research Institute, ARC. 

 

2.2. Methods 

 

2.2.1. Computational analysis of obtained RNA-

Seq data 

 

Differentially expressed genes resulted after in-

fection of rice cultivar Oryza sativa L. ssp. japonica 

cv. Nipponbare infected with Magnaporthe oryzae 

isolates; P91-15B and Ina 86-137 as the compati-

ble and incompatible pathogens against Nippon-

bare, respectively (Accession no.: DRA000542) at 

0 h and 24 h after inoculation were downloaded 

from SRA toolkit on NCBI database website 

(https://www.ncbi.nlm.nih.gov/). Differentially ex-

pressed genes resulted after infecting wheat culti-

vars (Vuka) representing a susceptible variety and 

a resistant variety (Avocet) with Puccinia striiformis 

f. sp. tritici (PST) isolate 87/66 were obtained from 

SRA toolkit on NCBI database website (Accession 

no.: PRJEB12497). Up-regulated genes were fil-

tered by removing variants using Microsoft Excel 

Worksheet (Version: 14.0.4734.1000) to reduce 

redundancy and removing hypothetical proteins to 

select proteins which have a known function. Then, 

extra filtration was applied to remove genes with 

fold change less than 3 folds. The highest 250 up-

regulated genes were selected from previously 

filtered gene list in rice and wheat. Amino acid se-

quences of up-regulated genes in rice were down-

loaded from NCBI Enrez tool 

(https://www.ncbi.nlm.nih.gov/). Amino acid se-

quences of up-regulated genes in wheat were 

downloaded from Ensembl plants Biomart tool 

(http://archive.plants.ensembl.org/index.html).  
 

2.2.1.1. Multi-sequence alignment (MSA) of pro-

tein sequences and phylogenetic analysis 
 

Both retrieved files of amino acids for rice and 

wheat were combined into one text file then sub-

mitted to Clustal Omega 

(http://www.ebi.ac.uk/Tools/msa/clustalo/). The 

most similar genes according to phylogenetic tree 

were selected according to similarity score, and 

then manually curated according to similar function 

and belonging to the super family. 
 

2.2.1.2. Super family sequence analysis 
 

To find protein family (pfam) of selected genes 

and active domain, amino acid sequences were 

submitted to HMMER database website 

(http://www.ebi.ac.uk/Tools/hmmer/). 
 

2.2.1.3. Primers design 
 

Primers for selected genes were designed us-

ing primer 3 program (http://bioinfo.ut.ee/primer3-

0.4.0/ ).  
 

2.2.2. Preparation of control and infected sam-

ples for host plants and pathogens 
 

2.2.2.1. Rice infection with Magnaporthe oryzae 
 

Rice variety Giza 177 (Oryza sativa L.) was 

used in this study representing a resistant variety 

and Giza 171 (Oryza sativa L.) as sensitive variety 

to Magnaporthe oryzae infection. The procedure of 

infection was started by growing Magnaporthe ory-

zae fungus on PDA medium at 26°C for 10-12 

days, Plates were transferred to 24°C and incubat-

ed for 3 d under a black fluorescence light to in-

duce conidia formation. About 20 ml of sterilized 

water were pour into the plate and fungal conidia 

were collect using a painting brush. Rice seeds 

were soaked in water at 30°C for one day in the 

dark and then sown in a pot of soil in a greenhouse 

at 28°C in the day and 23°C at night for 10-14 

days. Conidia were suspended in 0.05% Tween 20 

and sprayed onto rice seedlings at four-leaf stage 

with fully expanded top leaves until the uppermost 

leaf was completely wet. After incubation in a dew 

chamber at 24°C for 24 h, rice plants were moved 

back to the greenhouse. Two biological replicates 

were prepared for control and infected plants. 

Plant samples were collected after 24 hrs. of infec-

tion.  

https://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/
http://archive.plants.ensembl.org/index.html
http://www.ebi.ac.uk/Tools/msa/clustalo/
http://www.ebi.ac.uk/Tools/hmmer/results/score/1D4C88A2-5518-11E8-A679-4AF1DBC3747A
http://bioinfo.ut.ee/primer3-0.4.0/
http://bioinfo.ut.ee/primer3-0.4.0/
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2.2.2.2. Wheat infection with Puccinia triticina 

 

This part of study was carried out at the green-

house of Wheat Diseases Research Dept., Plant 

Pathology Research Institute, ARC, Egypt during 

2017/18 growing season. The two wheat varieties 

Shandweel 1 representing a resistant variety and 

Morroco representing a susceptible variety were 

planted at ten seeds per 10 cm diameter plastic 

pots. When the first leaf was fully expanded in 

seven days old seedlings, leaves were rubbed 

gently between moist fingers with tap water. Then 

inoculated with the urediniospores of leaf rust 

pathotype TTTBT which was the most frequent 

pathotype during 2017/18 growing season (El-

Orabey et al 2018). The inoculated seedlings were 

sprayed gently again with water in order to form a 

film of free water, which is essential to initiate 

spore germination and establishment of infection. 

Finally, the inoculated seedlings were incubated in 

moist chambers for 24 h at 18 to 20°C and 100% 

RH, and then moved to greenhouse benches. 

Greenhouse inoculation was done using the meth-

ods and procedures developed by Kolmer et al 

(2005). Plant samples were taken from leaves at 

one day post-inoculation (dpi). Two biological rep-

licates were prepared for control and infected 

plants. Plant samples were collected after 24 hrs of 

infection.  

 
2.2.3. Total RNA extraction 

 
Total RNA was extracted from harvested sam-

ples of each control and infected plant using TRI-

sure™ RNA isolation kit (Bioline, Cat. No. BIO-

38033).  

 

2.2.4. cDNA synthesis 

 

A unique blend of random hexamer and an-

chored oligo dT primers provided optimal sensitivi-

ty and accuracy of first-strand cDNA synthesis. 

Anchored oligo dT primers anneal precisely to the 

junction of the poly-A tail and the gene of interest 

according to SensiFAST cDNA Synthesis Kit (Bio-

line, Cat. No. BIO-65054).  

 
2.2.5. Real-time PCR   

 
Differential expression of selected genes was 

verified by Real-time-PCR using SensiFAST™ 

SYBR® No-ROX Kit (Bioline, Cat. No. BIO-98020).  

 

2.2.6. Real-time PCR data analysis 

 

The data of Realtime-PCR was analyzed by 

relative quantification 2
-ΔΔCt

 method. The relative 

difference in gene expression the 2
-ΔΔCt

 method 

was used (Livak and Schmittgen, 2001). 

 

3. RESULTS AND DISCUSSION 

 
3.1. Computational analysis of obtained RNA-

Seq data 

 

RNA-Seq raw data for differentially expressed 

genes of rice (Accession no.: DRA000542) and 

wheat (Accession no.: PRJEB12497) after 24 hrs 

of infection with Magnaporthe grisea and Puccinia 

striiformis f. sp. tritici, respectively, were down-

loaded from SRA toolkit on NCBI 

(https://www.ncbi.nlm.nih.gov/sra). In wheat 31768 

up-regulated genes and 3902 up-regulated genes 

in rice were filtered according to fold change more 

than 3 and the variants were removed using 

Microsoft Excel Worksheet (version: 

14.0.4734.1000). After filtration, the redundant and 

hypothetical proteins were removed. The number 

of genes after filtration was 1087 in wheat and 

2428 in rice. 

 

3.1.1. Multi-sequence alignment (MSA) of pro-

tein sequences and phylogenetic analysis 

 

In the present study, protein MSA was per-

formed for the highest 250 up-regulated genes 

selected from previously filtered gene list in rice 

and wheat. Alignments for selected proteins were 

obtained by a gap-opening penalty of 10 and a gap 

extension penalty of one. Data resulted from MSA 

(Fig. 1) was used to obtain phylogenetic tree for all 

500 genes and the results of phylogenetic tree 

showed close relationships between ten pairs of 

proteins (Fig. 2). 

 

3.1.2. Super family sequence analysis 

 

To allocate the conserved protein domains, 

amino acid sequences of the two selected pairs of 

proteins were submitted to HMMER database 

website (https://www.ebi.ac.uk/Tools/hmmer/). The 

results showed the presence of one domain as 

shown in (Table 2 and Fig. 3, 4) shared between 

each two aligned proteins and all domains repre-

sented two protein families; Protein kinase and 

GDSL-like lipase/Acylhydrolase. 

 

https://www.ebi.ac.uk/Tools/hmmer/
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Fig. 1. Multi-sequence alignment which represent the conserved regions in the two selected pairs of genes 

in wheat and rice 
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Fig. 2. Phylogenetic tree of the selected gene pairs in wheat and rice 

 

 

Table 1. Primer sequences used in the quantitative real-time PCR analysis to determine  

expression patterns of genes involved in the wheat-Puccinia triticina and rice-Magnaporthe  

oryzae interaction 

 

Gene Primer pair 
Fragment 

length 

Actin  F: 5'TGACGTGGATATCAGGAAGG3' 

R: 5'GCTGAGTGAGGCTAGGATGG3' 

196 bp 

Os10t0393800 F: 5'GAGGAGGAAGATCATGGCGA3' 

R: 5'GAGAGGTATCATCCCCGGC3' 

205 bp 

Os12t0595800 F: 5'ATACCGCCAGCAACTTCAAC3' 

R: 5'CATCCTGGACATGGTTTCGG3' 

218 bp 

Traes_1BS_06BB96937 F: 5'CTTACAACTTCATGCCGGGG3' 

R: 5'AGCTTTACTCTGGGCTTGGA3' 

157 bp 

Traes_1DL_809CA70F3 F: 5'GATTCCATGTCGCCGAAACA3' 

R: 5'GTCCCAGTCCAGCTTCTTCT3' 

221 bp 
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Table 2. Conserved protein domains and accession numbers of the selected genes from wheat 

and rice plants 

 

Query Identifier Description Accession 

no. 

Start End 

Os12t0595800 Pkinase Protein kinase domain PF00069.24 380 658 

Traes_1DL_809CA70F3 Pkinase Protein kinase domain PF00069.24 290 564 

Os10t0393800 Lipase_GDSL GDSL-like 

lipase/Acylhydrolase 

PF00657.21 34 369 

Traes_1BS_06BB96937 Lipase_GDSL GDSL-like 

lipase/Acylhydrolase 

PF00657.21 104 409 

 

a) 

 
b) 

 

Fig. 3. Protein kinase domain of (a) Os12t0595800 and (b) Traes_1DL_809CA70F3 

 

 
a) 

 
b) 

 
Fig. 4. GDSL-like lipase domain of (a) Os10t0393800 and (b) Traes_1BS_06BB96937 

 
 
 

3.1.3. Validation of gene expression 

 

Two differentially expressed genes (Table 3 

and Fig. 5) of wheat and rice after infection with 

Puccinia triticina and Magnaporthe oryzae, respec-

tively, were validated by real-time PCR. The fold 

changes of each transcript accumulation were de-

termined by comparing infected resistant geno-

types to its non-infected control using the com-

parative cycle threshold method (2
-ΔΔCt

). The re-

sults showed that receptor like kinase gene was up 

regulated in rice and wheat and GDSL-like Lipase 

was up regulated in wheat and down regulated in 

rice. 

Plants are attacked by several biotic stresses 

such as microbial pathogens and other herbivores. 

To defend against such attackers, Plants have 

developed a complex defense system against di-

verse pests and pathogens and possess an array 

of pattern recognition receptors (PRRs) that sense 

the danger and consequently initiate a defense 

program that prevents further damage and spread-

ing of the pest. Characteristic pathogenic struc-

tures, so-called microbe-associated molecular pat-

terns (MAMPs), serve as signals that allow the 

plant to sense invaders (Andersen et al 2018; 

Albert, 2013). In the present study, the two differ-

entially expressed genes represented two annotat-

ed protein families including Protein kinase and 

GDSL-like lipase/Acylhydrolase. These proteins 

play important roles in fungal resistance in wheat 

and rice. Receptor-like kinases are a large super-

family of proteins are involved in the response to 

pathogens, growth, and development. Also, plant 

receptor-like kinases have been identified to act in 

both broad-spectrum, elicitor-initiated defense re-
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sponses and as dominant resistance (R) genes in 

race-specific pathogen defense. Most defense-

related receptor-like kinases are of the leucine-rich 

repeat (LRR) subclass although new data are high-

lighting other classes of RLKs as important players 

in defense responses (Goff and Ramonell, 2007; 

Delteil et al 2016; Rajaraman et al 2016). MAPK 

is one of the receptors which activate signaling 

mechanisms that are common to many cellular 

processes. The general model of MAPK signaling, 

membrane-bound Ras proteins facilitates the con-

version of GTP to GDP, phosphorylating MAPKKK 

(Raf) proteins. This in turn phosphorylates MAPKK 

(MEK) proteins, leading to the phosphorylation of 

MAPK (ERK) proteins which control the synthesis 

and/or signaling of defense hormones, the activa-

tion of defense genes, the synthesis of antimicro-

bial metabolites, the stomatal closure, and hyper-

sensitive response (HR)-like cell death, among 

other defense responses (Meng and Zhang, 

2013). 

In our study, receptor like kinase gene was up 

regulated in rice and wheat, this result is consistent 

with Harkenrider et al (2016), where some of wall-

associated kinase genes were upregulated and 

enhanced the resistance to Xanthomonas oryzae 

and Magnaporthe oryzae. In contrast, Os-

WAK112d; one of the wall-associated kinase 

genes were negative regulator for Magnaporthe 

oryzae resistance in rice.   

Lipids are major structural components of pro-

karyotic and eukaryotic membranes that also func-

tion as energy stores. Additionally, membrane li-

pids are precursors for signaling molecules that 

regulate development, growth, and stress re-

sponse (Laxalt and Munnik, 2002; Wang, 2004; 

Ryu 2004; Shah 2005; Gillaspy, 2011). Lipases 

play a role in resistance response to pathogens in 

plants in the synthesis and perception of salicylic 

acid that is crucial for wound and pathogen-

induced defense response (Shah, 2005).  

In the present study, GDSL-like Lipase was the 

second gene confirmed by qRT-PCR and the re-

sults showed that the expression of that gene was 

upregulated in wheat as expected but down regu-

lated in rice unexpectedly. These results are com-

patible with Gao et al (2017) who idntified GDSL 

lipases, OsGLIP1 and OsGLIP2 in rice immune 

responses and reported that expression of 

OsGLIP1 and OsGLIP2 was suppressed by patho-

gen infection and salicylic acid (SA) treatment, 

simultaneous down-regulation of OsGLIP1 and 

OsGLIP2 increased plant resistance to both bacte-

rial and fungal pathogens.Whereas, disease re-

sistance in OsGLIP1 and OsGLIP2 overexpression 

plants was significantly compromised, proposing 

that both genes act as negative regulators of dis-

ease resistance. In Arabidopsis, GDSL lipase 1 

(GLIP1) waown to modulate systemic immunity 

through the regulation of ethylene signaling com-

ponents and plays a critical role in necrotroph-

induced systemic resistance, and once activated, 

can elicit a broad-spectrum resistance to multiple 

pathogens (Kwon et al 2009; Kim et al 2013; Kim 

et al 2014). Arabidopsis GDSL lipase (GLIP1) was 

reported to contribute in defense against the ne-

crotrophic fungus Alternaria brassicicola (Oh et al 

205). Another GDSL lipase, GLIP2, has been sug-

gested to play a role in resistance to Erwinia ca-

rotovora via negative regulation of auxin signaling 

(Lee, 2009). 

 

 

 

Table 3. The measured gene expression of Triticum aestivum and Oryza sativa after 24 hours of in-

fection with Puccinia triticina and Magnaporthe oryzae, respectively 

 

Trans. ID 
Control Treatment   

CT CTH ΔCT CT gene CTH ΔCT ΔΔCT RQ 

Traes_1BS_06BB96937 20.750 25.435 -4.685 21.260 29.875 -8.615 -3.930 15.2422 

Os10t0393800 11.440 21.23 -9.79 9.655 19.19 -9.535 0.255 0.8379 

Traes_1DL_809CA70F3 28.980 25.435 3.545 30.155 29.875 0.280 -3.265 9.6130 

Os12t0595800 22.905 21.23 1.675 20.565 19.19 1.375 -0.3 1.2311 

 



Comparative Studies on Gene Expression of Rice and Wheat in Response 
to Fungal Infection 

AUJASCI, Arab Univ. J. Agric. Sci., 27(2), 2019 

1537 

 
 

Fig. 5. Log 2-fold change of gene expression of the selected genes in Triticum aestivum and Oryza sativa 

after 24 hours of infection with Puccinia triticina and Magnaporthe oryzae, respectively. 

 

 

4. CONCLUSION 

 

Our present study provides an informative 

comparative study between the two plants under 

study; rice after infection with blast fungus and 

wheat after infection with leaf rust fungus. Thou-

sands of genes were the start point of our study, 

these genes filtered and aligned to obtain the most 

common genes between wheat and rice in re-

sponse to fungal infection which means; despite of 

different plants, different pathogenic fungi and dif-

ferent plant pathogen interaction responses, there 

were some pathways work in the same manner in 

the plants under study. After computational analy-

sis, two genes of up-regulated genes which share 

the same annotation were selected from each 

plant to be validated, four weeks germinated plants 

were infected with the pathogenic fungi, the sam-

ples were collected after 24 hr. of infection. Then, 

the gene expression of the selected genes was 

validated by real time PCR method after reverse 

transcription. The two genes of wheat were up-

regulated, while one gene was up regulated and 

the other gene was down-regulated in rice. The 

present study validated that some plants can re-

spond to stresses in the same attitude, even they 

are different and such variation of results may be-

cause using different plant varieties and different. 

fungal strains than varieties and strains used in the 

researches of raw data.    
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 زــــــــــــــــالموجـ
 

يهدف هذا البحث الي مقارنة وتحديد ووصف وعزل  
الجينــــات ذات الصـــــمة الممرمـــــة مـــــن القمـــــ  المصـــــاب 

والأرز  Puccinia triticinaدأ الأوراق ــــــــــــــــــر صــــــــــبفط
. وقـد Magnaporthe griseaالمصـاب بفطـر المفحـة 

تم الحصول عمى البيانات الاولية مـن الدراسـات السـابقة 
ـــــرا  RNA-Sequencingلتجـــــارب  ـــــي أظهـــــرت تعبي الت

تفامـــــميا فـــــي جينـــــات القمـــــ  والأرز بعـــــد ا صـــــابة بــــــ 
Puccinia triticina  وMagnaporthe oryzae 

عمـــــى التوالي.كانـــــت تلاف الجينـــــات نقطـــــة البدايـــــة فـــــي 
دراســـــــتنا ت وتمـــــــت تصـــــــفية هـــــــذ  الجينـــــــات ومحاذاتهـــــــا 
لمحصول عمى الجينات الأكثر شيوعاً بـين القمـ  والأرز 

عمى الرغم مـن اتـت ف  تبعد ا ستجابة لمعدوى الفطرية
النباتــــــــات واتــــــــت ف الفطريــــــــات الممرمــــــــة واتــــــــت ف 

ـــــــاتين لمفطـــــــرين ـــــــاك بعـــــــض اســـــــتجابات النب ـــــــت هن ت كان
 المسارات تعمل بنفس الطريقة في النباتات قيد الدراسة.
ـــم  ـــةت ت ـــرامة المعموماتيـــة الحيوي ـــل بمســـتتدام ب بعـــد التحمي
إتتيــار إثنــين مــن الجينــات التــي زاد تعبيرهــا الجينــي بعــد 
العــــدوي الفطريــــة والتــــي تشــــترك فــــي نفــــس الوظيفــــة فــــي 

 بير الجيني لها.النباتين محل الدراسة ليتم التأكد من التع
تمــــت عــــدوي الأرز بعمــــر أربعــــة أســــابي  بفطــــر المفحــــة 

Magnaporthe oryzae  والقمـ  بفطـر صـدأ الأوراق
Puccinia triticina وتـــم جمــ  العينـــات النباتيـــة بعـــد 
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حـــدثت زيـــادة التعبيـــر الجينـــي لمجينـــات فـــي القمـــ ت 
وفـــي نبـــات الأرز حـــدثت زيـــادة لمتعبيـــر الجينـــي لاحـــدي 

ــــات  الجي ــــي التعبيــــر الجينــــي Pkinaseن ( وانتفــــاض ف
 ( Lipase_GDSLلمجين الآتر 

ويمكـــــــن تمتـــــــيص أهـــــــم النتـــــــائة المتحصـــــــل عميهـــــــا 
تــــم التحقــــق مــــن التعبيــــر الجينــــي لاثنــــين مــــن  كالتــــالي 

الجينــات المشــتركة بــين الارز والقمــ  بعــد العــدوي بفطــر 
المفحــــة وفطــــر صــــدا الأوراق عمــــي التــــوالي بــــالرغم مــــن 

النباتــات واتــت ف الفطريــات فــي التطفــل ودورة اتــت ف 
الحيــــــاة وبــــــالرغم مــــــن التباعــــــد الزمنــــــي بــــــين الأســــــ ف 

حــدثت زيــادة فــي التعبيــر الجينــي لمجينــين فــي  لمنبــاتين.
 Pucciniaالقمــ  بعــد الأصــابة بفطــر صــدأ الأوراق 

triticina . حــدثت زيــادة فــي التعبيــر الجينــي لواحــد مــن
بة بفطـــــــــر المفحـــــــــة الجينـــــــــين فـــــــــي الارز بعـــــــــد الأصـــــــــا

Magnaporthe oryzae ر ـــــــــــــــاض التعبيـــــــــــــــوانتف
التنــوع فــي النتــائة واتت فهــا عــن  الجينــي لمجــين الاتــر.

الاوليـــــة قـــــد يكـــــون بســـــبب اســـــتتدام اصـــــناف  تالبيانـــــا
ــــة مــــن  متتمفــــة مــــن النباتــــات واســــتتدام ســــ لات متتمف

ـــات قـــد تواجـــ  المـــ وط الفطريـــات. ـــة  بعـــض النبات البيئي
كالممرمــــــات بطريقــــــة متشــــــابهة الــــــي حــــــد كبيــــــر رغــــــم 

 اتت ف تمك النباتات.
 

التحميل المقارنت تسمسل الرنات القم ت  الكممات الدالة:
 الأرزت صدأ الأوراقت المفحة
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