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Abstract 

Colletotrichum falcatum, a concealed fungal ascomycete causes red rot, which is a serious disease in 
sugarcane. It infects economically important stalk tissues, considered as store house of sugar in 
sugarcane. The study is to find genetic complexities of C. falcatum in establishing this as a stalk 
infecting pathogen and to decipher the unique lifestyle of this pathogen using NGS technology. We 
report the draft genome of C. falcatum of about 48.16 Mb in size with 12,270 genes. The genome 
sequences were compared with other fungal species which revealed that C. falcatum is closely 
related to C. graminicola and C.sublineola the causal organisms of anthracnose in maize and sorghum. 
These results brought a new revelation to explore the lifestyle of this unique pathogen which is 
specialized to infect sugarcane stalk tissues in detail. 
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Introduction 
Colletotrichum is one of the most important fun-

gal groups which is devastating and causes huge loss 
in many economically important crops. C. falcatum, a 
concealed fungal ascomycete which causes red rot in 
sugarcane. This pathogen infects sugarcane stalks 
which is economically important and considered as 
sugar reservoir in this tall perennial grass. Ever since 
its report from India during 1902, the disease contin-
ues to be a major challenge for sugarcane cultivation 
in India and many other countries (1). C. falcatum en-
ters the host through nodal tissues of sugarcane, does 
not form haustoria, and no apparent mechanical 
pressure is observed during its penetration into stalk. 
This is an unique pathogen with a different lifestyle in 
occupying the host compared to other Colletotrichum 
spp. Earlier in Colletotrichum species several attempts 
were made to study the lifestyle and pathogenicity 
using NGS technology (2, 3, 4, 5). Recently, the sug-
arcane infecting smut genome and transcriptome se-

quences have been reported (6, 7). This study is fo-
cused mainly on finding the genomic signature of C. 
falcatum and to decipher their uniqueness among 
Colletotrichum spp. Total nucleic acids were isolated 
from C. falcatum pathotype Cf671 (MTCC accession 
number-12142) and cDNA was sequenced on the Il-
lumina Hi Seq 2000 (Genotypic solutions, Bengaluru, 
India). The read qualities were normalized and pri-
mary assembling has been done using Velvet assem-
bler (8) and contig extension/ scaffolding was done 
by SSPACE (9). The generated high quality, alignable 
sequence data have been achieved by 2x100 bp library 
with >150x coverage. The genome of C. falcatum was 
48.16 Mb in size with 12,270 predicted genes and 9891 
genes were annotated. The gene annotations and 
structure predictions have been done with 
AUGUSTUS (10), FGENESH (11) and GeneMarkS 
(12). Most of the annotated genes were found to be 
similar with C.graminicola and C.sublineola shared 90% 
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and 84% genes respectively (Fig. 1). The genes en-
coding biotrophy-necrotrophy transition and mem-
brane transporters were identified and comparative 
analysis revealed that the number of transporters en-
coded by C. falcatum is significantly more as compared 
to that encoded by several other Colletotrichum spp 
infecting other crops (2, 3, 4, 5). The genome of C. fal-
catum revealed presence of plant cell wall degrading 
enzymes (CWDE), Candidate Secretory Effectors 
(CSEPs), transposable elements, primary and sec-
ondary metabolites, membrane transporters, signal-

ing molecules, CAZy, mating proteins and sclerotic 
development proteins. This study presents a draft 
genome sequence of C. falcatum, the destructive 
pathogen of sugarcane and an unique member in 
Colletotrichum family. The genomic information rep-
resents a high resource of the pathogen biology and 
we identified several putative genes/functions re-
quired for its pathogenesis. Further, this work will 
lead to understand biology, lifestyle and uniqueness 
of C. falcatum in establishing itself as an intriguing 
stalk infecting pathogen of sugarcane.  

 

 
Figure 1. Genomic relation of Colletotrichum falcatum with other fungi based on whole genome consensus from Uniprot database. 
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