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Abstract        Septoria tritici blotch is caused by the fungus Mycosphaerella 
graminicola (anamorph Septoria tritici).  This disease can cause losses of up 
to 40-60% of total yield. The researchers deal with genetic, cultural and 
chemical control measures which is one of the major means for protecting 
wheat production. STB resistance genes were identified and mapped using  
DNA markers. In this study were tested RAPD markers and SSR markers on 
some dihaploid lines on common wheat in order to find linkage between 
markers and resistance genes to Septoria tritici.   
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Mycosphaerella graminicola is a plant 

pathogenic bipolar heterothallic ascomycete [12] that 
causes septoria tritici leaf blotch of wheat. The genera 
Septoria and Stagonospora comprise more than 2000 
form-species of fungi, mostly plant parasites [15]. The 
two pathogens cause major foliar diseases of wheat and 
they have impact on crop management and wheat 
production [10], bread wheat being one of the most 
important crop plants.  

Genetic mapping of STB resistance genes 
progressed rapidly after 1995 and now there are 12 
genes that have been mapped, with one or more 
associated molecular markers [11]. Stb5 was 
discovered and mapped in 2001 [5], followed quickly 
by Stb6 in 2002 [7], Stb7 [13] and Stb8 [1] in 2003, 
Stb10, Stb11 and Stb12 in 2005 [8, 9], and Stb15 in 
2007 [6]. The genes Stb1, Stb2, Stb3 and Stb4 were all 
mapped in 2004 [2, 3, 4]. These resistance genes are 
distributed on 10 wheat chromosomes, occurring 
equally on the A, B and D genomes. Hexaploid bread 
wheat (n=21) consists of three genomes with a basic 
chromosome number of n=7 for each genome.  

RAPDs are DNA fragments amplified by the 
Polymerase Chain Reaction (PCR) using short 
synthetic primers of random sequence. These 
oligonucleotides serve as both forward and reverse 
primer and usually are able to amplify fragments from 
3-10 genomic sites simultaneously. Amplified 
fragments are separated by gel electrophoresis and 
polymorphisms are detected as the presence or absence 
of bands of particular size. These polymorphisms are 
considered to be primarily due to variation in the 
primer annealing sites. RAPDs have been used for 
many purposes, ranging from studies at the individual 
level to studies involving closely related species. 

 Microsatellites are molecular marker loci 
consisting of tandem repeat units of very short 
nucleotide motif. In case the nucleotide sequences in 
the flanking regions of the microsatellite are known, 
specific primers (generally 20-25 bp) can be designed 
to amplify the microsatellite by the Polymerase Chain 
Reaction (PCR). 
  
Biological Material and Method 

 
  The biological material used is represented by 
9 dihaploid lines of bread wheat with field resistance to 
Septoria tritici:  
- combination GP3659-P961341/GRUIA/GRUIA 
(numbered 5.1, 5.2, 5.3, 5.4, 5.5, 5.7); 
-       combination GP366-P961341/GRUIA/98047G14-
2INCI-2 (numbered 6.1.1, 6.1.2, 6.1.3, 6.1.4, 6.2.1, 
6.2.2, 6.2.3, 6.2.4, 6.3.1, 6.3.2, 6.3.3, 6.3.4); 
  -    8 varieties susceptible to Septoria (numbered 15, 
16, 17, 18, 19, 20, 21, 22).  
  DNA extraction was made on individual 
plants, using CTAB protocol [14]. RAPD amplification 
was performed using twenty decamer primers, 7 
primers being polymorphic (table 1).  

For SSR amplification we used six markers, 
each marker being defined by a specific pair of 
primers, left and right (table 2). We tested also one 
primer which is known to give rye specific RAPD 
products, OPH-20 and a pair of specific primers 
derived from rye specific RAPD clone, pSC20H: F3 
(5`-GATCGCCTCTTTTGCCAAGA), R3 (5`-
TCACTGATCACAAGAGCTTG), because 
introgressions of the rye genome into the wheat 
genome.  
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Table1  

RAPD polymorphic decamer primers 

Nr Denumire primer  Structura 
1. OPC 13 5’-AAG CCT CGT C-3’ 
2. OPC 20 5’-ACT TCG CCA C-3’ 
3. Mic 14 5’-TGA GTG GGT G-3’ 
4. SET 5 5’-AAG AGC CCG T-3’ 
5. OPH 20 5’-GGG AGA CAT C-3’ 
6. OPAB 18 5’-CTC GCG TGT C -3’ 
7. OPC 10 5’-TGT CTG GGT G -3’ 

 
Table 2 

 SSR markers and primers that mark Septoria resistance genes 
 
 

Marker Resistance 
gene 

Primers Structure of  the primers 

Xgwm 146 Stb 8 WMS389-L 
                R 

5’- CATGTCGATCTCCTTGACG -3’ 
5’- GCCATGCACATTTAGCAGAT -3’ 

Xgwdm 132 Stb 3 WMS44- L 
               R 

5’-TAC CAA ACT GAA ACA CAT CAG G -3’ 
5’- CAT ATC AAG GTC TCC TTC CCC -3’ 

Xgwm 313 Stb 7 WMC313-L 
                 R 

5`-GCAGTCTAATTATCTGCTGGCG 
5`-GGGTCCTTGTCTACTCATGTCT 

Xgwm 577 Stb 8 WMS577-L 
                R 

5`-ATGGCATAATTTGGTGAAATTG 
5`-TGTTTCAAGCCCAACTTCTATT 

Xgwm 111 Stb 4 WMS111-L 
                R 

5`-TTCGTAGGCTCTCTCCGACTG 
5`-ACCTGATCAGATCCCACTCG 

 
 
Results and Discussions 

 
RAPD markers linked with Septoria 

resistance genes could be revealed by analysis of 
molecular polymorphism obtained with different 
primers among different resistant wheat lines and 
susceptible wheat parental forms.  

RAPD markers are  dominant markers, so we 
can consider that the primer  mark a resistance gene if 
the amplification products are present in resistant lines 
and absent in the susceptible parent. 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Amplification products obtained from 
different dihaploid  wheat lines with OPH 20  primer. 
L-100 bp ladder.   
 

 
 

The primer OPH 20 gives one polymorphic 
band, approximately 1200 bp (figure 1), the primers 
OPAB 18 gives one polymorphic band, size of 1200 bp 
(figure 2). 

Testing the six pairs of SSR markers only 
three markers could discriminate the Septoria resistant 
lines from the susceptible parents: Xgwm 313, Xgwm 
577 and pSC20H.  
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The Xgwm 313 gives one band has the size of 
197 bp, considered to be specific to the resistance gene 
Stb7 and another one of 200 bp, considered to be the 
sensible allele. The resistance allele is present in  lines 
5.3, 6.2 and in the susceptible parent 18,  missing in the 
susceptibile parents 19, 20 and 21. It can be considered 
that the dihaploid lines 5.3.and 6.2 are carrier of Stb7 
gene.carries the Stb 7 (figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Amplification products obtained from 
different dihaploid  wheat lines with OPAB 18  primer. 
L-100 bp ladder 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

Figure 4: Amplification products obtained from 
different dihaploid  wheat lines with Xgwm 577 F /R 
pair of primers. L-100 bp ladder 

 
 
 
 
 
 
 

 
 
 
 

 
 

The Xgwm 577 marker revealed a 180 bp 
product of amplification (figure 4) associated with Stb8 
resistance gene only for dihaploid line 5.7. 

The marker pSC20H, specific to rye genome, 
gives amplification products of 1200 bp for all 
dihaploid lines and for one sensible parent, 21 (figure 
5). This suggest that the resistance genes come from 
the rye genes. 

 
 
 
 
 
 
 
 
 
 

 
 
Figure 3: Amplification products obtained from 
different dihaploid  wheat lines with  Xgwm 313 F /R 
pair of primers. L-100 bp ladder 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Amplification products obtained from 
different dihaploid  wheat lines with  pSC20H F /R pair 
of primers. L-100 bp ladder 
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Conclusions 
 

1. We have obtained candidate RAPD markers 
possible linked with Septoria resistance genes. 

2. Some resistance genes to Septoria came from 
rye genome because this genes were marked 
with rye specific primers, like OPH 20 and 
pSC20H. 

3. SSR markers are useful tools to identify the 
genes for wheat resistance to septoria trtici 
blotch and to do the selection of the wheat 
lines having these genes. 
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