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Abstract

An isolate of entomopathogenic fungus was isolated from the soil samples by using the Galleria bait
method. Species identification was carried out using morphology and phylogenetic analysis of ITS-
rDNA region and -tubulin gene sequences by Maximum parsimony (MP) method. Based on the both
morphological and molecular characterization, the isolate KJ3 was identified as Cordyceps farinosa.
The isolates showed an ellipsoidal conidial shape with overall dimensions of 3.83 x 1.98 um (length
xwidth). The phialide of the isolate was characterized by a wide globose basal portion and overall
dimensions of 4.98 x 2.21 um. The PCR-amplified ITS and B-tubulin regions were 615and 355 bp,
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respectively. In all constructed phylogenetic trees, C. farinosa isolate KJ3 grouped together with C.
farinosa CBS 541.81 as a monophyletic group. Based on the ITS-rDNA sequence, in reconstructed
phylogenetic tree, a group including C. albocitrina and C. coccidioperitheciata appeared as sister group
of C. farinose. Cordyceps confrogasa was the genealogically closest species to I. farinosa based on the
R-Tubulin sequence. With the aim of comparing the efficiencies of ITS-rDNA and B-Tubulin sequences
for Cordyceps spp. genealogic studies, MP phylogenetic trees with the similar sets of species were
reconstructed based on the both genomic regions in combination and alone and then compared in terms
of consistency index, retention index and topology. The results showed that phylogenetic analysis based
on the B-Tubulin sequence is more efficient way for genealogical studies in Cordyceps spp..
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Fig. 1. Conidia (Right) and conidiogenous cells (Left) of studied isolate of Cordyceps farinosa KJ3.
Scale bars represent 5 mm.
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Table 1. Morphometric characters of Cordyceps farinosa isolate KJ3
Conidia Conidiophore
Length Width Length Width
3.38+0.38 um * 1.98+0.13 um 4.98+0.48 um 2.21+0.17 ym
sl o 3kl slast ol pan 4y Jites (5 S5l Fr (goe  SKle Laosls ©
* Data are the means (= SE) of 30 independent measurement.
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Fig. 2. Sporulation of Cordyceps farinosa KJ3 on SDAY media
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Fig. 3. Consensus tree from the maximum parsimony analysis based on the sequence of the ITS-rDNA

for Cordyceps farinosa isolate KJ3. Hypocrea lutea has been included as an outgroup in phylogenetic
analysis. Bootstrap value has been shown in each node.
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Fig. 4. Consensus tree from the maximum parsimony analysis based on the sequence of the R-tubulin

for Cordyceps farinosa isolate KJ3. Hypocrea lutea has been included as an outgroup in phylogenetic
analysis. Bootstrap value has been shown in each node.
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Fig. 5. Consensus tree from the maximum parsimony analysis based on the sequence of the ITS-rDNA

for Cordyceps farinosa isolate KJ3. Hypocrea lutea has been included as an outgroup in phylogenetic
analysis. Bootstrap value has been shown in each node.
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Fig. 6. Consensus tree from the maximum parsimony analysis based on the combination sequences of

the ITS-rDNA and B-Tubulin for Cordyceps farinosa isolate KJ3. Hypocrea lutea has been included as
an outgroup in phylogenetic analysis. Bootstrap value has been shown in each node.
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Table 2. ITS-rDNA sequence based pairwise genetic distances of Cordyceps farinosa isolate KJ3 with included species/isolates in
phylogenetic analysis

1 2 3 4 5 6 7 8 9 10 11

1 Cordyceps_sp._isolate_KJ3_MW405807

2 Cordyceps farinosa AY624180 0.000

3 Cordyceps albocitrina KJ857274 0.021 0.021

4 Cordyceps coccidioperitheciata JN049865 0.023 0.023 0.002

5 Cordyceps yinjiangensis MT560352 0.112 0.112 0.086 0.089

6 Cordyceps morakotii MH828333 0.120 0.120 0.094 0.096 0.011

7 Cordyceps parvistroma MT000710 0.112 0112 0.086 0.089 0.017 0.026

8 Cordyceps neopruinosa MT000712 0.112 0112 0.086 0.089 0.017 0.026 0.004

9 Cordyceps chiangdaoensis KT261396 0.122 0.122 0.096 0.099 0.013 0.023 0.021 0.021

10 Cordyceps ninchukispora MT966069 0.112 0112 0.086 0.089 0.017 0.026 0.004 0.000 0.021

11 Cordyceps bifusispora MG746394 0.109 0.109 0.086 0.089 0.021 0.030 0.008 0.004 0.026 0.004

12 Cordyceps_pruinosa_MG833288 0.112 0.112 0.086 0.089 0.017 0.026 0.004 0.004 0.021 0.004 0.008
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tubulin

Table 3. B—tubulin sequence based pairwise genetic distances of Cordyceps farinosa isolate KJ3 with included species /
isolates in phylogenetic analysis

1 2 4 5 6 7 8 9 10
1 Isolate KJ3 sp. Cordyceps
2 Cordyceps farinosa AY624218 0.000
3 Cordyceps confragosa KJ598833 0.047 0.047
4 Cordyceps cicadae KY574465 0.112 0.112 0.100
5 Cordyceps ghanensis AY 624223 0.104 0.104 0.100 0.013
6 Cordyceps cf. takaomontana AY 624240 0.112 0.112 0.100 0.016 0.010
7 Cordyceps takaomontana EF411258 0.112 0.112 0.100 0.016 0.010 0.000
8 Cordyceps tenuipes KY574492 0.116 0.116 0.104 0.019 0.013 0.003 0.003
9 Cordyceps coleopterorum AY 624215 0.116 0.116 0.104 0.019 0.013 0.003 0.003 0.006
10  Cordyceps fumosorosea AY 624222 0.096 0.096 0.092 0.023 0.016 0.013 0.013 0.016 0.016
11  Cordyceps cateniannulatus MN417279 0.088 0.088 0.080 0.060 0.053 0.050 0.050 0.053 0.053 0.043
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