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Introduction 
 

Magnaporthe grisea, a major plant pathogenic 

fungus has been regarded as nationally 

important hemi - biotroph. It invades more 

than fifty plant species of the family Poaceae 

which includes rice, wheat, barley, finger 

millet, pearl millet and foxtail millet (Talbot 

2003, Tanweer et al., 2015, Sharma et al., 

2013, Prabhu et al., 1992). The hemi- biotroph 

caused food grain losses ranging from 30 to 

40% especially in northern china and India 

(Nagaraja 2007). Eukaryotes are a diverse 

group of microbial community which possess 
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The genus Pyricularia (anamorph)/Magnaporthe (teleomorph) causes blast 

disease on a broad range of plants including rice, foxtail millet and other 

species of the family Poaceae. The infected leaves of foxtail millet with 

typical spindle shaped lesions of light tan in colour, dusty gray appearance 

with necrotic borders were collected from various regions of Tamil Nadu 

during 2017 and 2018 and the pathogen was isolated from the samples. The 

collected isolates were named as TNFxM1 to TNFxM32. All the 32 blast 

isolates were characterized by their colony morphology and spore 

morphology. Amplification of housekeeping genes viz., Actin, ß- tubulin, 

and Calmodulin were done using the specific primers at 336 bp, 536 bp and 

512 bp respectively. 
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several conserved regions. Among the regions, 

housekeeping genes are involved in various 

cellular processes. In general, conserved 

region of a known gene has been used for 

PCR based analysis and phylogenetic map 

construction. The cytoskeleton is an extremely 

well organized, complex and dynamic network 

that present in cells of all domains of life, 

including archaea, bacteria, and eukaryotes. In 

eukaryotic cells cytoskeleton is mainly 

composed of microfilaments, microtubules, 

and intermediate filaments. Actin, the widely 

distributed protein in the most eukaryotic cells 

involves in cell motility, cell shape 

maintenance and secretion of proteins (Li et 

al., 2020). Tubulin is categorized into two 

class viz., α-tubulin and ß- tubulin. Both the 

tubulins are involved in the formation of 

microtubules and it is imperative component 

of the eukaryotic cytoskeleton. In addition, 

microtubules were involved in the cellular 

process like mitosis(Gunning et al., 2015). 

Calcium (Ca
2+

) is an important element which 

essential to numerous biological process. It 

plays a crucial role to maintain the cell 

integrity and membrane system. The 

calmodulin (CaM) group is a primitive class 

calcium sensor proteins which play a major 

role in signaling among the cells through the 

regulation of numerous target proteins. CaM is 

the important class of conserved proteins 

distributed in all eukaryotic cells (Ranty et al., 

2006). It plays a major role in cell growth and 

cell differentiation (Ma et al., 2009). The 

present study was undertaken to isolate the 

blast pathogen from foxtail millet that could 

be employed for the amplification of 

housekeeping genes. 

 

Materials and Methods 

 

Collection and isolation of the pathogen 

 

A total of 32 isolates of the blast pathogen 

were collected from different foxtail millet 

growing areas of Tamil Nadu which includes 

both plain and hill areas. The infected leaves 

and sheath portions were cut into small pieces 

and surface sterilized with 0.1 per cent 

mercuric chloride solution for 60 seconds. 

Then the leaves were continuously washed 

with sterile distilled water for two times and 

dried in sterile filter paper. The affected 

tissues was placed on potato dextrose agar 

medium and incubated at 25±2 °C for 7 days. 

Pure culture of the fungi were obtained by 

single spore isolation method (Ou 1985).The 

pathogen was confirmed by their spore 

morphology. 

 

Genomic DNA extraction 

 

Genomic DNA was extracted from the dried 

mycelial mats of M. grisea using a CTAB 

method (Murray and Thompson 1980). 100 

mg of the dried mycelial mats were macerated 

using liquid nitrogen. The mycelial powder 

was transferred to 1.5ml ependorff tubes and 

600 μl of CTAB was added and vortexed for 2 

min. Then the tube was incubated at 65°C for 

30 min. After incubation, the tube was 

centrifuged at 10,000 rpm for10 min. After 

centrifugation, supernatant was collected in to 

a new tube. 750 μl of chloroform and isoamyl 

alcohol (24:1 v/v)was added, mixed and then 

centrifuged at 10,000 rpm for10 min.  

 

The upper aqueous phase was transferred to a 

new microfuge tube and re-extracted with an 

equal volume of chloroform and isoamyl 

(24:1)and centrifuged at 10,000 rpm for 10 

min. The upper aqueous phase (300 μl) was 

mixed with 0.5 volume of 5M NaCl and 2 

volume of ice-cold isopropanol and incubated 

at -20 °C for overnight. The contents were 

centrifuged at 13,000 rpm at 4 °C for 10 min 

and the DNA pellet was air dried and 

dissolved in 50 μl of Tris-EDTA buffer and 

storedat -70°C. The genomic DNA was 

checked by running 0.8per cent agarose gel 

electrophoresis and the DNA concentrations 

of the samples were determined using 
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Nanodrop (NanoDrop products, Thermo 

Scientific, Wilmington, DE, USA). 

 

PCR amplification of housekeeping genes 

 

Amplification of housekeeping region (Actin, 

ß- tubulin, Calmodulin) was done by PCR 

assay (table 1). PCR reactions were carried out 

in 20 μl reaction which contained 100 ng of 

template DNA, 20 mM Tris-HCl (pH 8.3), 50 

mM KCl, 1.5 mM MgCl2, 0.5 U Taq DNA 

polymerase, 200 nm of primers and 0.2 mM of 

each dNTP. Thermal cycling conditions 

involved an initial denaturation at 94°C for 1 

min, followed by 30 cycles of 94°C for 30 s, 

65°C for 1 min, and 72°C for 1 min, and a 

final extension step at 72°C for 1 min. PCR 

products were resolved in 1.5% agarose gel, 

stained with ethidium bromide, 

electrophoresed at 100v and photographed 

under gel documentation unit (Bio rad, USA). 

 

Results and Discussion 

 

A total of thirty two isolates of Magnaporthe 

grisea collected from different locations of 

Tamil Nadu were tested to identify actin, β-

tubulin and calmodulin and all the isolates 

were successfully amplified with 560, 336, 

536, and 512 bp long respectively (Plate 1). 

Actin and beta tubulin, a primitive source for 

fungal cytoskeleton were involved in 

pathogenesis. Calmodulin was involved in the 

process of conidial formation, germ tube 

elongation and appressorium formation (cell 

differentiation). 

 

PCR product was amplified at 336 bp to 

identify the presence of actin gene. Similar 

result was found by Abed-Ashtiani et al., 

(2016). Presence of actin gene in M. grisea 

may involve in the process of pathogenicity, 

hyphal growth and to maintain cell shape of 

the pathogen. The present results concordance 

with Takeshita et al., (2014) who found that, 

actin rings involved in septum formation and 

reported as crucial element for cytokinesis in 

budding yeast and actively participated in 

pathogenesis process of M. oryzae (Ryder et 

al., 2013). 

 

Similar findings observed by González-

Rodríguez et al., (2016) revealed that, actin 

and actin related proteins were mainly 

participated in the virulence and secretion of 

proteins in fungi. The F-actin capping protein 

has been proved its crucial role in hyphal 

development and pathogenicity of Botrytis 

cinerea. Deletion of actin gene was 

responsible to the loss of cellular development 

and virulence (Li et al., 2020). 

 

Liu and Kolattukudy (1999) found that self-

inhibitors were existed in the spores of M. 

grisea. So, the early expression of calmodulin 

gene in blast pathogen leads to the formation 

of infection morphologies viz., (conidia, germ 

tube and appressorium). Early expression of 

calmodulin gene in Colletotrichum 

gloeosporioides (Kim et al., 1998) and 

Colletotrichum trifolii (Buhr and Dickman 

1997) involved in the process of conidial 

morphogenesis 

Table.1 List of primers used in this study 

 

Gene  Primer Primer sequence(5’-3’) Reference 

 

Actin 

ACT- 512F ATGTGCAAGGCCGGTTTCGC (Carbone and Kohn 

1999) ACT- 783R TACGAGTCCTTCTGGCCCAT 

 

ß- tubulin 

Btla TTCCCCCGTCTCCACTTCTTCATG (Glass and Donaldson 

1995) Btlb GACGAGATCGTTCATGTTGAACTC 

 

Calmodulin 

CAL- 228F GAGTTCAAGGAGGCCTTCTCCC (Carbone and Kohn 

1999) CAL- 737R CATCTTTCTGGCCATCATGG 
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Plate.1 PCR amplification of house keeping regions 
 

a) actin 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Beta-tubulin 
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c) Calmodulin 
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