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Abstract. The entomopathogenic fungus Ophiocordyceps
variabilis (Petch) G.H. Sung, J.M. Sung, Hywel-Jones et
Spatafora is recorded from Siberia for the first time. The
fungus was found in the mixed forests of Novosibirsk city
(54.8° N, 83.1° E) and in the Yugansky Reserve (59.2–
60.3° N, 73.5–74.0° E) on larvae of Xylophagidae (Diptera)
in dead fallen wood. The fungi were genotyped using TEF-1α
gene sequence analysis and they were 99–100 % identical to
the North American O. variabilis.

Резюме. Впервые в Сибири обнаружен вид энтомопа-
разитического гриба Ophiocordyceps variabilis (Petch) G.H.
Sung, J.M. Sung, Hywel-Jones et Spatafora. Грибы обнару-
жены в смешанных лесах окр. г. Новосибирск (54,4° с.ш.,
83,6° в.д.) и в Юганском заповеднике (59,2–60,3° с.ш.
73,5–74,0° в.д) на личинках мух ксилофагид (Xylophagidae,
Diptera) в валежной древесине. Анализ последовательно-
стей региона 52  TEF-1α показал 99–100 % сходство Си-
бирских изолятов O. variabilis с экземплярами из Север-
ной Америки.

Entomopathogenic ascomycetes are natural resource
for the development of bioinsecticidal and pharmaco-
logical products. The species diversity of these organ-
isms in Russia, and especially in Siberia, is poorly stud-
ied. This lack of information is related to the locality of
their distribution, which is caused by the continental
climate and is not optimal for the development of these
fungi. That have been sporadic studies of these fungi

in Siberia [Ogarkov, Ogarkova, 2000; Gorbunova et al.,
2011; Kryukov et al., 2011, 2018].

We found ascomycetes Ophiocordyceps variabilis
in the territory of Novosibirsk Academic town and the
Yugansky Reserve from 2009 to 2016. The morphologi-
cal characteristics of the collected samples conformed
to those previously described for this species [Beug et
al., 2014] (Fig. 1). In Novosibirsk Academic Town, the
fungi were found in July and August in mixed forest
with a predominance of spruce, aspen, birch and pine in
the overstory and Pteridium aquilinum (L.) Kuhn and
Aegopodium L. in the grass layer. In the Yugansky
Reserve, these ascomycetes were found in September
in mature mixed coniferous forest with relatively old,
falling aspen trees. The insects infected by the fungi
were located in dead wood (Populus sp.) that was
overgrown with mosses. The hosts of the fungi were
xylophagid flies (Diptera, Xylophagidae).

The sample identification was carried out by se-
quencing the region of the gene for the elongation
factor (TEF-1α) [Sung et al., 2007]. The total DNA was
isolated from fresh stromata. The isolation of the DNA,
amplification and purification of the product were car-
ried out as previously described [Kryukov et al., 2018].
The phylogenetic analysis was based on a comparison
(700 bp) of the Siberian samples (Ak-2, Ak-4), a sample
collected in the Far East (Obh) and sequences from
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Fig. 1. Entomopathogenic fungus Ophiocordyceps variabilis. 1 — habitat (Novosibirskaya Oblast), 2–4 — stromata, 5–6 —
perithecia with ascospores, 7 — ascospores. Photos by D.V. Ageev, and T.M. Bulyonkova.

Ðèñ. 1. Ýíòîìîïàòîãåííûé ãðèá Ophiocordyceps variabilis. 1 — áèîöåíîç (îêð. ã. Íîâîñèáèðñê), 2–4 — ñòðîìû, 5–6 —
ïåðèòåöèè ñ àñêîñïîðàìè, 7 — àñêîñïîðû. Ôîòîãðàôèè Ä.Â. Àãååâà è Ò.Ì. Áóëüîíêîâîé.

GenBank. The Siberian and Far East samples were di-
vided into two haplotypes with an identity of 99 %
(Fig. 2). The Siberian samples were 100 % identical to
the North American strain ARSEF 5365. The Far East
sample was 99.39 % identical to the strain OSC 111003,
which was also collected in North America [R. Kepler,
personal communication].

O. variabilis was first described by Petch in 1937 as
Cordyceps variabilis. The fungus is a highly special-
ized parasite of Xylophagidae [Hodge et al., 1998]. Pre-
viously, some authors indicated that the larvae of bee-
tles were the hosts of this pathogen [Petch, 1937; Mains,

1958]. However, by checking collected samples, it was
determined that the hosts are diptera larvae [Hodge et
al., 1998]. The fungus anamorph was described by Hodge
and coauthors [1998], and it was classified as Synglio-
cladium. The authors isolated this anamorph from both
O. variabilis (C. variabilis) ascospores and from in-
fected insects (Tetanops myopaeformis) collected in
the field. However, this description was based only on
morphocultural analysis. We were unable to isolate this
fungus in a culture and obtain its anamorphic stage.
Futher study be focused  on interaction between
O. variabilis and hosts.
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Ophiocordyceps variabilis
(Petch) G.H. Sung, J.M. Sung,

Hywel-Jones et Spatafora, 2007
Material. Western Siberia, Novosibirsk, Academic Town,

a forest-park zone near the main building of the Institute of
Cytology and Genetics of the Siberian Branch of the Russian
Academy of Sciences (54°50.82’N, 83°6.12' E), 07.2009:
1 sample; 08.08.2011: 3 samples, T.M. Bulyonkova. Novosibirsk,
Academic Town, the territory of the Botanical Garden of the
SB RAS (54°49.98' N, 83°7.02' E), 13–15.08.2013: 12 samples,
Ageev D.V., Kryukov V.Yu. Tyumen region, Yugansky Nature
Reserve, Medvezhiy ugol Cordon, (59°23.549' N, 74°0.666' E),
12.09.2012: 1 sample. Tyumen region, 10 km W of Ugut
village, (60°30.177' N, 73°54.77' E), 9.09.2016: 1 sample,
T.M. Bulyonkova.

Distribution. South America (Brazil), North America
(USA, Canada) [Petch, 1937; Mains, 1958; Hodge et al.,
1998]; China [Liang et al., 1995]; Africa (Congo) [Moureau,
1961]; Japan [Kobayasi, 1941]; Russia: Novgorod Region,
[Popov, Arslanov, 2014], Primorye Territory [Borisov B.A.,
personal communication; presented data; Koval, 1974: de-
scribed as Cordyceps corallomyces], Western Siberia [pre-
sented data].
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Fig. 2. Phylogenetic placement of Ophiocordyceps variabilis from Western Siberia (Ak-2 and Ak-4) and the Far East (Obh)
based on partial elongation factor tef1a gene sequences. The maximum likelihood method, based on the Tamura-Nei model using
the neighbor-join and BioNJ (MEGA 6 program) algorithms, was used. The number in the nodes is the value of the bootstrap
support for the branch node. The isolates genotyped in the present study are in bold.

Ðèñ. 2. Ôèëîãåíåòè÷åñêîå ïîëîæåíèå Ophiocordyceps variabilis èç Çàïàäíîé Ñèáèðè (Ak-2 è Ak-4) è Äàëüíåãî Âîñòîêà
(Obh), ïîñòðîåííîå íà îñíîâå ðåãèîíà ôàêòîðà ýëîíãàöèè (tef1a). Èñïîëüçîâàí ìåòîä ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ íà
îñíîâå ìîäåëè Tamura-Nei ñ èñïîëüçîâàíèåì àëãîðèòìîâ Neighbor-Join è BioNJ (ïðîãðàììà MEGA 6). ×èñëî â óçëàõ ÿâëÿåòñÿ
çíà÷åíèåì ïîääåðæêè. Èçîëÿòû, ãåíîòèïèðîâàííûå â íàñòîÿùåì èññëåäîâàíèè, âûäåëåíû æèðíûì øðèôòîì.
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