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1. ABSTRACT  

Colletotrichum is one of the significant phytopathogens that causes great economic 

loss worldwide. LTR region of a long terminal retrotransposon Cgret  which was previously 

isolated from Colletotrichum gloeosporioides has been observed in other species of 

Colletotrichum. In the present study, specific primers were used for the amplification of LTR 

regions of Cgret using genomic DNA of different species of Colletotrichum viz. 

C.gloeosporioides, C. acutatum, C. truncatum, C. lindemuthianum and C. falcatum. The 

comparative analysis of LTR regions of  Cgret in these species indicates horizontal transfer 

of the retroelement Cgret within the genus Colletotrichum. Detailed studies on the presence 

or absence of Cgret in various species of Colletotrichum can pave a way to use this as a 

marker system for this particular genus. 
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2. INTRODUCTION 

Filamentous fungal pathogens cause tremendous loss to the agricultural crops 

throughout the world, annually. Colletotrichum is one of the most important plant pathogen 

causing an economically important disease, anthracnose in a wide range of hosts including 

cereals, legumes, vegetables and fruits
 
(Bailey et al. 1992). It has been one of the most 

studied genera of phytopathogenic fungi as it encompasses more than 40 species of plant 

pathogens. Its species vary on the basis of vegetative structures like cylindrical or falcate 

conidia, acervuli, setae and appressoria. Transposable elements have been detected in various 

plant pathogenic filamentous fungi such as Ascobolus immerses (Colot et al. 1998), 

Neurospora crassa
 
(Kinsey et al. 1989),  Fusarium oxysporum (Julien et al. 1992, Anaya et 

al. 1995), Botrytis cinerea
 
(Diolez et al. 1995), Cladosporium fulvum

 
(Mchale et al. 1992),  

Erysiphe graminis
 
(Rasmussen et al. 1993, Wei et al. 1996) and Magneporthe grisea 

(Dobinson et al. 1993, Farman et al. 1996). 
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Transposons are ubiquitous genetic elements discovered so far in all investigated prokaryotes 

and eukaryotes. In contrast to all other genes, they have the ability to move and replicate 

within genomes. Their transposition into coding sequences has tremendous impact on gene 

expression and genome evolution and as such can be very important in the development of 

new pathogenic genotypes. Transposons may alter chromosome structure by adding to the 

bulk of the genome or may provide regions of homology for illegitimate recombination that 

can generate duplications, deletions or other rearrangements. Transposons in fungi like those 

of other organisms, can be either of class I or class II type. Type I transposons are 

retroelements that transpose by reverse transcription of an intermediate. Type II transposons 

transpose directly from DNA to DNA by a “cut- and- paste” mechanism.  

A repetitive DNA element had been cloned and characterized from cranberry fruit rot 

pathogen Colletotrichum gloeosporioides and designated as Cgret. Sequence data indicated it 

to be a long terminal repeat (LTR) retrotransposon of 7,916 base pairs having flanking LTRs 

of 544 base pairs at either end. Cgret is a member of gypsy group of LTR retrotransposons
 

(Zhu et al. 2000). The distribution and conservation of Cgret was assessed among isolates of 

Colletotrichum spp. and it was concluded that the retrotransposon was present in C. 

gloeosporioides cranberry isolates from New Jersey and Massachusetts, and in avocado 

isolates from Israel. None of the C. acutatum isolates tested had the cloned LTR 

retotransposon homologous sequences in their genomes. In contrast to this, our  study 

revealed the presence of these sequences in C. acutatum (MTCC-2214) for the first time, and 

also in Colletotrichum species other than C. gloeosporioides. 

In the present study, eighty Colletotrichum species isolated from  8 hosts viz. Phaseolus 

vulgaris (bean), Saccharum officinarum (sugarcane), Capsicum frutescens (capsicum), 

Carica papaya (papaya), Cucurbita maxima (pumpkin), Musa acuminata (banana), Solanum 

lycopersicum (tomato) and Mangifera indica (mango) with characteristic anthracnose 

symptoms were studied. All the Colletotrichum isolates were identified on the basis of 

macro-morphological characters like colony colour, appearance, texture, size and shape of 

appressoria, setae etc. Polymerase chain reaction (PCR) based characterization was 

performed using genus-specific and species-specific primers. Specific amplification of 

nuclear ITS regions of ribosomal DNA was also done for further characterization of the 

isolates. The ITS amplicons were sequence characterized. The sequencing data was analysed 

using bioinformatic tools. The sequences showed similarity with Colletotrichum species. Six 

isolates of Colletotrichum (MTCC-2214, MTCC-2109, MTCC-2110, MTCC-4626, MTCC-
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4618, and MTCC-3439) infecting three different hosts obtained from MTCC, Chandigarh, 

India were also included in the present study. 

 A gypsy LTR of Cgret was isolated from C. gloeosporioides which was observed to be 

identical to the LTR sequence isolated from C. gloeosporioides by other workers. This LTR 

has been reported to be absent in the isolates of other Colletotrichum species
 
(Zhu et al. 

2000). Here, we demonstrate for the first time the existence of this LTR in other 

Colletotrichum species as well. 

 

3. Materials and methods 

3.1 Fungal isolates 

Colletotrichum isolates were collected from anthracnose lesions on fruits and 

vegetables. For isolating the pathogen, small
 
pieces of tissue were taken from the margins of 

infected tissue, washed thoroughly in running tap water, then distilled water following rinsing 

with 70% alcohol for 10 sec and then washing with autoclaved distilled water 2-3 times. 

These pieces were then surface sterilized by dipping them in 0.1% HgCl2 for 40 sec and cut 

into 2 mm
2  

pieces and placed on surface of water agar. The growing edges of hyphal 

mycelium developing from the diseased tissue discs was then transferred aseptically to potato 

dextrose agar and incubated at 28°C. Single spore cultures were maintained after 

identification of the Colletotrichum isolates and pure cultures were stored  in PDA slants at 

4°C. Some Colletotrichum isolates were obtained from MTCC Chandigarh. 

 

3.2  Molecular examination 

DNA extraction and quantification 

All isolates were grown on potato dextrose agar for 6-8 days and mycelia were transferred 

from the plates to flasks containing 100 ml potato dextrose broth. After 6-7 days of 

incubation at 120rpm shaking at 28°C, mycelia was harvested by filtration and DNA was 

extracted using Saghai- Maroof protocol with slight modifications. DNA was quantified by 

ethidium bromide fluorescence on a UV trans-illuminator with known quantities of  lambda 

DNA. 

Polymerase Chain reaction 

In order to ensure their correct identity, the isolates were identified by conventional PCR. 

Genus -specific primers Col1 (5’- AAC CCT TTG TGA ACR TAC CTA- 3’) and Col2 ( 5’ 

TTA CTA CGC AAA GGA GGC AAA GGA GGC T-3’) were used for the identification of 
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the genus Colletotrichum (Garrido et al. 2007; Martinez-Culebras et al. 2003); species-

specific primers CgInt (5’- GGC CTC CCG CCT CCG GGC GG-3’) for C.gloeosporioides 

(Mills et al. 1992) and CaInt2 (5’- GGG GAA GCC TCT CGC GG- 3’) for C. acutatum 

(Garrido et al. 2007; Sreenivasaprasad et al. 1996)  were each coupled with universal primers 

ITS4 (White et al. 1990).  

rDNA ITS region analysis 

ITS regions of the isolates were amplified for further characterization of the isolates. 

Universal primers ITS1 and ITS4 were used for the amplification of ITS regions of ribosomal 

DNA of the isolates. 

 

3.3 Plant pathogenicity tests 

Plant pathogenicity tests were performed using Colletotrichum isolates and various 

seedlings, fruits and vegetables like Pumpkin (Cucurbita maxima), Common bean (Phaseolus 

vulgaris), Papaya (Carica papaya) Solanum lycopersicum (tomato) and Mangifera indica 

(mango) etc. In order to prepare conidial inoculum to infect plant hosts, conidia were 

harvested from 7-day old Colletotrichum cultures by adding 5-10 ml of sterilized distilled 

water onto the culture plates, which was then swirled to dislodge the conidia. The conidial 

suspension was filtered through two layers of muslin cloth and used to prepare a conidial 

suspension of 1X10
6 

conidia /ml. Seedlings were infected using the following methods: 

Wound/drop method (Lin et al., 2002; Kanchana-udomkan et al., 2004): The seedlings, fruits 

and vegetables were pin pricked and then 6 µl of conidial suspension was deposited over the 

pin- pricked wound. 

Non- Wound/drop method: 6 µl of conidial suspension was placed he surface of the 

seedlings, fruits and vegetables.  

The inoculated seedlings were placed in a pathogenicity test chamber with proper moisture 

and aeration at room temperature. Symptoms were observed after 6 days. 

 

3.4 LTR analysis 

Two LTR primers P23- 5’ TGTTACGGTCAGCTATCC-3’ and LTR10 5’- 

TGTTACGACCCGTTATG (Zhu et al. 2000) supplied by Sigma were used to amplify the 

540 bp LTR region of Cgret, from the genomic DNA of 20 Colletotrichum isolates. PCR 

reaction mixture (25ul) contained fungal DNA (50ng) 1µl, Taq buffer 2.5 µl, Taq DNA 

polymerase (Fermentas) 0.35 µl, DNTPs 2.5 µl , 1ul each of primer P23 and primer LTR10 
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and deionized water 14.65µl. Mixtures were subjected to 35 cycles on a programmable 

thermocycler (Eppendrof). PCR amplification was performed by using the following 

program: an initial step of 3 min at 94°C, followed by 35 cycles of 45 sec at 93°C, 35sec at 

39°C, 1min 10sec at 72°C and a final cycle of 5 min at 72°C. 

 

4. Results 

4.1 Colony and Conidial morphology 

Two hundred monoconidial fungal cultures were isolated from different fruits and vegetables 

having typical anthracnose lesions. Colony morphology, spores, setae and appresssoria of the 

isolated strains were compared with those of reference strains of Colletotrichum. Out of 

these, 120 fungal isolates were discarded as there colony and conidial morphology was 

completely different from Colletotrichum. The remaining strains were selected for molecular 

identification. 

 

4.2 Molecular identification 

Amplification with Genus-specific and species-specific primers 

Genus –specific amplifications with primers Coll and Col2 yielded a fragment of 460 bp in 

all the Colletotrichum isolates but not in other fungal isolates. A 450 bp fragment was 

amplified from the genomic DNA of the C. gloeosporioides isolates with the C. 

gloeosporioides –specific primer CgInt and ITS-4 primer. Colletotrichum isolates other than 

C. gloeosporioides showed no amplification. The C. acutatum specific primer in conjuction 

with the ITS-4 primer, amplified a 480bp fragment from the genomic DNA of the isolates 

RKS Ac-1, RKS-Ac-2 and RKS Ac-3 and the reference isolate of C. acutaum MTCC 2214. 
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Table 1 Colletotrichum spp. isolates used in this study and their taxon-specific PCR 

identification 

Fungal isolates  Host Col1- Col2 CaInt2-ITS4 CgInt-ITS4 Species 

RKS-P1 Papaya + NA + C. gloeosporioides  

RKS-P2 Papaya + NA + C. gloeosporioides 

RKS-PY Papaya + NA + C. gloeosporioides 

RKS-PY Papaya + NA + C. gloeosporioides 

RKS-P11-3 Papaya + NA + C. gloeosporioides 

RKS-B1 Bean + NA NA C. lindemuthianum 

RKS-B2 Bean + NA NA C. lindemuthianum 

RKS-SC1 Sugarcane + NA NA C. falcatum 

RKS-SC2 Sugarcane + NA NA C. falcatum 

RKS-Ac1 Strawberry + + NA C.acutaum 

RKS-Ac2 Strawberry + + NA C.acutaum 

RKS-Ac3 Strawberry + + NA C.acutaum 

RKS-Mu1 Banana + NA NA C.musae 

RKS-Mu2 Banana + NA NA C.musae 
*NA : No Amplification 

 

4.3 PCR amplification of ITS region 

Universal PCR primers (ITS1,TCCGTAGGTGAACCTGCGG and ITS4, 

TCCTCCGCTTATT GATATGC) were used for amplification of the ITS1 and ITS2 regions 

between the small and large nuclear rDNA including the 5.8S rDNA from representative 

isolates of Colletotrichum. A product ranging from 500 to 700 bp was amplified and the 

amplified bands were sequenced. Sequencing of these bands showed similarity with 

Colletotrichum spp.  (data not shown) 

 

4.4 Pathogenicity tests 

The inoculated plant hosts were checked after 6 days of inoculation and many of  

them exhibited typical anthracnose symptoms. 20 Colletotrichum isolates responsible for 

causing these symptoms and showing strong pathogenicity were selected and used for further 

studies. Since C. gloeosporioides isolates of different hosts consist of cross inoculation 

capacity (Alahakoon et al. 1994), we used the  C. gloeosporioides (RKS-Py)   isolated from 

papaya to infect pumpkin seedlings. Among all Colletotrichum spp., Colletotrichum 

gloeosporioides showed strongest pathogenicity and also the tendency to cause disease in 

plant hosts other than papaya (its original host).  
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4.5 PCR amplification of LTR region  

Two LTR primers P23- 5’ TGTTACGGTCAGCTATCC-3’ and LTR10 5’- 

TGTTACGACCCGTTATG (Zhu et al. 2000) supplied by sigma were used to amplify the 

540 bp LTR region of Cgret, from the genomic DNA of 20 Colletotrichum isolates Sequence 

analysis and BLAST analysis of the 544 bp sequence amplified from C. acutatum (MTCC-

2214, NCBI Acc. No. JX949193), C. lindemuthianum (MTCC-2109, NCBI Acc. No. 

JX949191) and C. truncatum (MTCC-2110 NCBI Acc. No. JX949192) showed remarkable 

similarity with LTR region of Cgret retrotransposon of Colletotrichum gloeosporioides.  

 

Fig.1 Amplification of Cgret-LTR homologous sequences from various Colletotrichum 

isolates using LTR primers P-23 and LTR-10. 1: 1kb ladder 2: RKS-PY, 3: MTCC-3439, 4: 

MTCC-4618, 5: MTCC-4626, 6: MTCC-2109, 7: MTCC-2214, 8: MTCC-2110, 9: RKS-P2, 

10: RKS-P1, 11: RKS-PU, 12: RKS-P11-3, 13: RKS-B1, 14: RKS-B2, 15: RKS-SC1, 16: 

RKS-SC2, 17: 100 bp ladder. 

 

 Table 2 Amplification of LTR region of retrotransposon Cgret in different isolates of 

Colletotrichum species 

Isolates of 

Colletotrichum 

 

Host 

Species Cgret 

retrotransposon. 

NCBI Accession 

No. 

RKS-P1 Papaya C. gloeosporioides + - 

RKS-P2 Papaya C. gloeosporioides + JX949190 

RKS-PY Papaya C. gloeosporioides + - 

RKS-PY Papaya C. gloeosporioides + - 

RKS-P11-3 Papaya C. gloeosporioides + - 

RKS-B1 Bean C.lindemuthianum + - 

RKS-B2 Bean C.lindemuthianum + - 

RKS-SC1 Sugarcane C.falcatum + - 

RKS-SC2 Sugarcane C.falcatum + - 

MTCC-2109 Bean C.lindemuthianum +  JX949191  

MTCC-2214 - C.acutatum +  JX949193  

MTCC-2110 - C.truncatum +  JX949192 

MTCC-4626 Guava C. gloeosporioides +  JX949196  

MTCC-4618 Mango C. gloeosporioides +  JX949195 

MTCC-3439 Capsicum C. gloeosporioides +  JX949194 

‘+’ = Presence 
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Table 3 ClustalW analysis of LTR sequences of Colletotrichum spp.  

Acc. 

Number 

%age 

Similarity 

No. of  

Transitions 

No. of 

Transversions 

No. of 

Deletions  

No. of  

Insertions 

RKS Py 42% 13.2% 32.7% 11.9% 0.18% 

RKS Cl2 41% 13.6% 30.69% 14.7% 0 

MTCC 

2110 

42.09% 10.3% 30.14% 17.3% 0.18% 

MTCC 

2214 

41.3% 10.5% 32.2% 15.8% 0.18% 

MTCC 

3439 

13.6% 6.6% 36.6% 43.2% 0 

MTCC 

4618 

40% 10.1% 25.7% 24.3% 0.18% 

MTCC 

4626 

40% 10.48% 10.11% 39.4% 0.18% 

 

After Using the clustalW alignment, the amplified LTR region of C.gloeosporioides showed 

42% similarity with LTR of Cgret. 32.7% transversions, 13.2% transitions, 11.9% deletions 

and 0.18% insertion were observed in the query sequence RKS-Py. Further the ORF of the 

RKS-Pya and MTCC 2214 was analysed using the ORF finder tool 

(http://www.ncbi.nlm.nih.gov/gorf/gorf.html) . It showed two ORFs of which the larger ORF 

is of 192 bp having + - frame and the second ORF is of 110 bp having + - frame. In case of C. 

lindemuthianum (RKS Cl2), 41% similarity was seen with LTR of Cgret with 13.6% 

transitions, 30.7% transversion and 14.7% deletions. C. truncatum (MTCC 2110) showed 

42% similarity, 10.29% transitions, 17.3% deletions and 0.18% insertions. C. acutatum 

(MTCC 2214) showed 41.3% similarity with LTR of Cgret with 10.5% transitions, 32.2% 

transversions, 15.8% deletions and 0.18% insertions.13.6%  similarity with LTR of Cgret 

was seen 6.6% transitions, 36.6% transversions and 43.2% deletions in case of C. 

gloeosporioides (MTCC 3439). C. gloeosporioides (MTCC 4618) and (MTCC 4626) showed 

40% similarity with 10.1% transitions, 25.7% transversions and 24.3% deletions, 0.18% 

insertion and 40% similarity with 10.48% transitions, 10.11% transversions and 39.4% 

deletions and 0.18% insertions respectively. 

 

 5. Discussion                    

Use of molecular markers for systemic characterization of Colletotrichum species has 

been prevalent since long and the use of ITS sequence dominates all other methods for the 

molecular systemic studies of Colletotrichum. However some researchers have suggested that 

the currently available infrastructure of Colletotrichum ITS sequence data may yield 
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unreliable species diagnoses, particularly if sequence similarity alone is the only criterion 

applied (Crouch et al. 2009).  This study suggests that although Cgret LTR based marker 

cannot be used as a molecular marker in Colletotrichum species as absence retrotransposon 

Cgret has been reported in some species but it can be used as a marker for differenciation of 

isolates within the species. Retrotransposon sequences being widely dispersed on 

chromosomes and present in high copy numbers can judiciously be exploited as molecular 

markers and to study biodiversity . Moreover active retrotransposons produce new insertions 

in the genome leading to polymorphism, mutations and increase in the size of fungal genome. 

Mutations may lead to pathogenic specialization and race specificity. With this Cgret 

retrotransposon tool in our hand, we can increase our understanding of fungal 

retrotransposons, their activity and various contributions in altering the fungal genome. 

 The absence of retrotransposon Cgret in Colletotrichum species other than C. 

gloeosporioides in the previous studies (Zhu et al. 2000) and its presence in the present 

studies can be attributed to several different mechanisms including horizontal transfer within 

species. Transposition provides mobile elements with built-in genetic drive mechanisms due 

to which they may move across hybrid zones readily than conventional nuclear loci. There is 

also evidence that retrotransposons may possess the ability to move horizontally across 

reproductive barriers that isolate species
 
(Michael et al. 1994). This may serve as one of the 

reasons for the occurence of Cgret retrotransposon in different species of Colletotrichum. 

Our studies on LTR regions of transposon clearly indicate the presence of Cgret      

retrotransposon in various species of Colletotrichum viz. C.gloeosporioides, C.  acutatum, C. 

truncatum, C. lindemuthianum and C. falcatum. Since retrotransposons are present in high 

copy numbers and have a replicative mode of transposition, they result in stable insertions 

and can be judiciously exploited in phylogenetic and biodiversity studies. Further studies on 

the occurrence of Cgret retrotransposon in other species of  Colletotrichum can definitely 

provide a significant platform to use it as a marker for this genus. 

 

6. Acknowledgements 

The authors would like to thank Department of Biotechnology, Govt. of India and 

Bioinformatics centre (DBT-BIF), School of Biotechnology for providing necessary 

facilities. 

 

 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 1, February 2016 

 

64 

www.jiarm.com 

7. References 

1. Alahakoon PW, Brown AE,  Sreenivasaprasad S (1994)  Cross-infection potential of genetic groups of 

Colletotrichum gloeosporioides tropical fruits. Physiol. Mol. Plant Pathol. 44: 93–103 

2. Anaya N, Roncero MIG (1995) Skippy, a retrotransposon from the fungal plant    pathogen Fusarium 

oxysporum. Mol. Gen. Genet. 249:637-647 

3. Bailey JA, Jegger MJ (1992)  Colletotrichum: biology, pathology and control. CAB International. 

Wallinford, UK 

4. Colot V, Haedens V, Rossignol JL (1998) Extensive, non-random diversity of excision footprints 

generated by Ds-like transposon Ascot-1 suggests new parallels with V (D) J recombination. Mol. Cell. 

Biol. 66:4337-4346 

5. Crouch  JA, Clarke BB, Hillman BI (2009) What is the value of ITS sequence data in Colletotrichum 

systematics and species diagnosis? A case study using the falcate-spored graminicolous Colletotrichum 

group. Mycologia. 648-656 

6. Diolez A, Marchez F, Fortini D, Brygoo Y (1995) Boty, a long terminal-repeat retroelement in the 

phytopathogenic fungus Botrytis cinerea. Appl. Environ. Microbiol. 61:103-108 

7. Dobinson KF, Harris RE, Hamer JE (1993) Grasshopper, a long terminal repeat (LTR) retroelement in 

the phytopathogenic fungus Magnaporthe grisea. Mol. Plant-Microbe Interact. 6:114-126 

8. Farman ML, Tosa Y, Nitta N,  Leong SA (1996) Maggy, a retrotransposon in the genome of the rice 

blast fungus Magnaporthe grisea. Mol. Gen. Genet. 251:665-674 

9. Favaro LCL, WL Araujo, Azevedo JL, Meirelles LDP (2005) The biology and potential for genetic 

research of transposable elements in filamentous fungi. Genet. Mol. Biol. 28,4,804-813 

10. He C, Nourse JP, Kelemu S, Irwin JAG, Manners JM (1996) CgT1: a non-LTR retrotransposon with 

restricted distribution in the fungal phytopathogen Colletotrichum gloeosporioides. Mol. Gen. Genet. 

252:320-331 

11. Julien J, Poirier-Hamon S, Brygoo Y (1992) Foret1, a reverse trascriptase-like sequence in the 

filamentous fungus Fusarium oxysporum. Nucl. Acids Res. 20:3933-3937  

12. Kanchana-udomkan C, Taylor PWJ, Mongkolporn O (2004) Development of a bioassay to study 

anthracnose infection of Capsicum chinense Jacq. fruit caused by Colletotrichum capsici. Thai J. Agri. 

Sci. 37: 293–7 

13. Kinsey JA and Helber J (1989)  Isolation of a transposable element from Neurospora crassa. Proc. 

Natl. Acad. Sci. USA 86:1929-1933 

14. Lin Q, Kanchana-udomkan C, Jaunet T, Mongkolporn O (2002) Genetic analysis of resistance to 

pepper anthracnose caused by Colletotrichum capsici. Thai J. Agri. Sci. 35: 259–64 

15. McHale MT, Roberts IN, Noble SM, Beaumont C, Whitehead MP, Seth D and Oliver RP (1992) CfT-

1: an LTR-retrotransposon in Cladosporium fulvum, a fungal pathogen of tomato. Mol. Gen. Genet. 

233:337-347 

16. Michael D, Purugganan, Susan R (1994) Molecular evolution of magellan, a maize Ty3/gypsy-like 

retrotransposon. Proc. Natl. Acad. Sci. 91:11674-11678             

17. Mills PR, Sreenivasaprasad S, Brown AE (1992) Detection and differentiation of Colletotrichum 

gloeosporioides isolates using PCR. FEMS Microbiology Letters. 98. 137-144                                                                                                                          

18. Rasmussen M, Rossen L, Giese H (1993) SINE-like properties of a highly repetitive element in the 

genome of the obligate parasitic fungus Erysiphe graminis f.sp. hordei. Mol. Gen. Genet. 239:298 

19. Sreenivasaprasad S., Sharada K., Brown AE and Mills PR (1996) PCR-based detection of 

Colletotrichum acutatum on strawberry.  Plant Pathology, 45, 650-655 

20. Wei YD, Collinge DB, Smedegaard-Peterson V, Thordal-Christensen H (1996) Characterization of the 

transcript of a new class of retrotransposon-type repetitive element cloned from the powdery mildew 

fungus, Erysiphe graminis. Mol. Gen. Genet. 250:477:482 

21. Zhu PL, Oudemans PV (2000) A long terminal repeat retrotransposon Cgret from the phytopathogenic 

fungus Colletotrichum gloeosporioides on cranberry. Curr. Genet. 38: 241-247 

 

Disclosure 

Experiments comply with the current laws of our country India in which they were 

performed. Authors have no conflict of interest.  

 

 


