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RESUMO 

 

Os fungos endófitos já foram relatados em diferentes espécies de plantas e são estudados por 

possuírem importante potencial biotecnológico, assim, os micólogos buscam novas espécies 

em locais pouco explorados. Para descrever a diversidade de fungos endófitos em locais 

remotos este estudo caracterizou filogeneticamente através de técnicas de biologia molecular 

um fungo endófito isolado de lâminas folhares de Deschampsia antarctica Desv. Foi isolado 

um fungo obtido a partir de fragmentos de folhas de D. antarctica  coletadas na ilha Half 

Moon, Shetland do Sul na Antártica. A região ITS foi amplificada e sequênciada. Com o 

resultado do sequenciamento foi realizado alinhamento local utilizando a ferramenta BLAST 

e comparando com o banco de dados do NCBI. O fungo endófito foi agrupado com os demais 

fungos do gênero Juncaceicola Tennakoon, Camporesi, Phookamsak e K.D. Hyde (99% de 

identidade de sequência de nucleotídeos). O isolado utilizado no trabalho mostrou pouca 

identidade (40%) com as sequências ITS das espécies fúngicas pertencentes ao gênero 

Juncaceicola que já haviam sido depositadas no GenBank, sugerindo então que este isolado 

pode ser uma nova espécie descoberta na Antártica. Esta caracterização a nível de gênero, 

relata a primeira ocorrência de um fungo deste gênero sendo associado as folhas das plantas 

na Antártica. 

 

Palavras-chave: Micologia. Filogenia. Taxonomia. Micodiversidade.  Antártica. 

 

 

    

    

    

    

    

    

    

 

 



 

 
 

 

ABSTRACT 

 

Endophyte fungi have been reported in several species of plants and are being used in work 

because they have a great biotechnological potential, therefore, researchers in the area are 

searching for new species in places with few explored. In order to contribute to the diversity 

of endophytic fungi in poorly explored sites, this study aimed to characterize phylogenetically 

through molecular biology techniques an endophyte fungus associated with the leaves of 

Deschampsia antarctica Desv. The fungus was obtained from leaf fragments from two sites 

on Half Moon Island, South Shetland in Antarctica. The ITS region was amplified and 

sequenced. With the result of the sequencing, a comparison was made using the BLAST tool 

and the NCBI database, with the endophyte fungus being grouped with the other fungi of the 

genus Juncaceicola Tennakoon, Camporesi, Phookamsak and K.D. Hyde (99% nucleotide 

sequence identity). The isolate used in the work showed little identity (40%) with the ITS 

sequences of the fungal species belonging to the genus Juncaceicola that had already been 

deposited in GenBank, suggesting that this isolate may be a new species discovered in 

Antarctica. This characterization at the genus level reports the first occurrence of a fungus of 

this genus being associated with the leaves of the plants in Antarctica. 

 

Keywords: Mycology. Phylogeny. Taxonomy. Micodiversity. Antarctica 
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1  INTRODUÇÃO GERAL  

 

Os fungos são organismos eucarióticos, unicelulares ou pluricelulares, aclorofilados, 

heterotróficos, saprófitos ou parasitas, altamente eficientes na degradação de uma ampla 

variedade de substratos, possuem parede celular definida, constituída de quitina e/ou celulose. 

Constituem um grupo muito grande e heterogêneo e são encontrados praticamente em todos 

os locais (ESPOSITO E AZEVEDO, 2010; PUTZKE E PUTZKE, 1998).  

Estão agrupados dentro do Reino Fungi, subdivididos nos Filos Chytridiomycota, 

Zygomycota, Ascomycota e Basidiomycota, possuem uma grande variação morfológica, tanto 

microscópica como macroscópica e estima-se que exista cerca de 1,5 milhões de espécies de 

fungos, porém apenas 74 mil espécies já foram descritas (HAWKSWORTH, 2001; 

ESPOSITO E AZEVEDO, 2010).  

Esses organismos apresentam uma grande diversidade ecológica, fisiológica e 

morfológica. São utilizados desde na alimentação até no campo da medicina proporcionando 

diversos benefícios à humanidade. São organismos muito importantes, não apenas pelo papel 

que desempenham no ecossistema, mas também por possuírem um grande potencial no ramo 

da biotecnologia, pois crescem em substratos com poucos nutrientes e possuem uma vasta 

diversidade na produção de enzimas e de metabólicos secundários  (MEYER, 2008; 

ARCHER et al., 2008; ESPOSITO E AZEVEDO, 2010). 

Diferentes tipos de fungos são de interesse biotecnológico, entretanto os fungos 

endófitos estão chamando a atenção dos pesquisadores, pois estão se mostrando uma 

excelente e recente fonte de substâncias bioativas e biocatalíticas a serem exploradas 

(MEYER, 2008; HAWKSWORTH, 2001). 

No grego, ñendonò significa dentro e ñphyteò significa planta. Sendo assim, a palavra 

ñend·fitoò ® derivado do grego e significa ñdentro da plantaò. Bary utilizou o termo end·fitos 

pela primeira vez em 1866, porém este termo foi utilizado com sentido amplo, onde todos os 

organismos encontrados nos tecidos de plantas ainda vivas (isto incluía desde patógenos 

foliares virulentos até micorrizas) eram denominados endófitos (KHIRALLA et al., 2017). 

Carroll (1986) restringiu o uso do termo endófito a organismos que causam infecções 

assintomáticas nos tecidos internos de plantas, excluindo fungos patogênicos e mutualistas, 

tais como micorrizas. 

Petrini (1991) prop¹s a expans«o do termo ñend·f²toò proposto por Carroll. Em sua 

expansão seriam inclusos todos os organismos, incluindo patógenos, que habitam órgãos de 
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plantas que, em alguma fase do seu ciclo de vida, colonizam os tecidos internos sem causar 

dano aparente ao hospedeiro.  

Entretanto, os pesquisadores do ramo da micologia moderna  utilizam o proposto por 

Carroll em 1986 onde o termo ñend·fitoò ® apenas utilizado para fungos que colonizam os 

tecidos internos das plantas e não causam danos aparentes ao seu hospedeiro em nenhum ciclo 

da sua vida  (KHIRALLA et al., 2017).   

Conforme as espécies vegetais foram evoluindo, os fungos endófitos também foram se 

especializando em invadir os espaços celulares dos tecidos vegetais através das raízes do 

hospedeiro e aberturas naturais, como os estômatos e feridas causadas por insetos, fungos 

patogênicos ou choque mecânico. Quando o fungo endófito se instala na  planta hospedeira, 

pode habitá-la por toda a sua vida e, em alguns casos, pode ser transmitido para futuras 

gerações através da semente do hospedeiro (AZEVEDO E ARAÚJO, 2007; ANDREWS E 

HIRANO, 1991; STROBEL, 2003). 

Os fungos são os micro-organismos endofíticos isolados com maior frequência 

(STROBEL; DAYSE, 2003), sendo a maioria Ascomycota e seus anamorfos (ARNOLD et 

al., 2000; HUANG et al., 2001). Hoje, após anos de pesquisa no ramo dos fungos endófitos, 

sabe-se que a maioria, se não todas as plantas presentes nos ecossistemas naturais, apresentam 

fungos em seu interior. Estes fungos vivem nos seus tecidos internos e podem se desenvolver 

dentro das raízes, caules e/ou folhas (PETRINI, 1986; BACON E WHITE, 2000) . 

Alguns fatores como a umidade ambiental, distribuição geográfica do hospedeiro, 

altura da planta em relação ao solo, idade, parte da planta infectada podem variar a frequência 

e a diversidade dos fungos endófitos no hospedeiro (SAIKKONEN et al., 1998; STROBEL, 

2003; NAIR E PADMAVATHY, 2014). A população de endófitos varia de espécie para 

espécie e também varia de planta para planta, onde dentro de uma mesma espécie pode variar 

de região para região assim como pode diferir com as mudanças nas condições climáticas 

dentro de uma mesma região (NAIR E PADMAVATHY, 2014). 

De acordo com Chowdhary et al. (2015) a diversidade de fungos endófitos é de 7% do 

total de 1,5 milhões de fungos descritos para a Terra. Estes organismos já foram relatados em 

quase 300.000 espécies vegetais terrestres (ARNOLD, 2008; STROBEL E DAISY, 2003), 

varia entre musgos, plantas não-vasculares, samambaias, coníferas e plantas com flores que 

colonizam diferentes habitats como, por exemplo, desertos, tundras árticas, manguezais, 

florestas temperadas e tropicais, pastagens, savanas, terras cultivadas e também a Antártica 

(KHIRALLA et al., 2017). 
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Uma gama de funções ecológicas relacionadas aos endófitos como a decomposição de 

tecidos vegetais mortos, atividade repelente contra insetos, proteção da planta hospedeira 

contra patologias, aumento da tolerância a estresse abiótico, produção de fito hormônios, 

toxinas e outras substâncias de interesse biotecnológico estão sento estudadas. 

(KUMARESAN E SURYANARAYANAN, 2002; OSES et al., 2008; AKELLO et al., 2007; 

ARNOLD et al., 2000; REDMAN et al., 2002; BAE et al., 2009). 

O estudo com fungos endófitos chamou a atenção dos pesquisadores a partir da 

descoberta que Taxomyces andreanae, isolado de Taxus brevifolia (Taxaceae), produz o 

diterpeno paclitaxel, um dos agentes anticâncer mais utilizado. Desde então, as pesquisas com 

fungos endófitos tem sido potencializada como fonte de substâncias bioativas e habitats 

poucos explorados e remotos estão sendo cada vez mais estudados em busca de novas 

espécies desses organismos (KNIGTH et al., 2003; KOHAMA et al., 2017). 

Denomina-se Antártica todas as terras abaixo do paralelo 60ºS, isso inclui grande parte 

do Oceano Glacial Antártico, as ilhas Sub-Antárticas e o Continente Antártico. O continente 

antártico tem cerca de 14 milhões de km² de área, aonde sua grande maioria permanece 

coberta por um manto de gelo permanente e  foi o ultimo continente a ser descoberto pelo 

homem. É o mais remoto, inóspito, frio, ventoso, seco e preservado de todos os continentes 

(UGOLINI E BOCKHEIM, 2008; RUISI et al., 2007; CAMPBELL E CLARIDGE, 1988). 

Na Antártica existem três regiões climáticas distintas e por isso é subdividida em três 

regiões biogeográficas, sendo elas, Sub-Antártica, Antártica Marítima e Antártica continental 

(PECK et al., 2006; LEWIS-SMITH, 1984). O arquipélago de ilhas das Shetlands do Sul se 

encontra na Antártica Marítima, que, compreende a costa oeste da Península Antártica, e os 

arquipélagos e ilhas abaixo do paralelo 55ºS, que possuem um clima oceânico úmido frio e 

temperaturas médias mensais superiores a 0ºC nos meses de verão. Sua vegetação é composta 

por duas espécies de plantas vasculares e uma flora relativamente rica e diversa de briófitas e 

líquens (OCHYRA, 1998; OCHYRA et al 2008). 

Na Antártica existe uma série de fatores que limitam a vida vegetal: baixa 

temperatura, baixa disponibilidade de água livre, frequentes ciclos de congelamento e 

descongelamento, baixa precipitação anual, ventos fortes, alta sublimação e evaporação, alta 

incidência de radiação solar e, especialmente, radiação ultravioleta. Por estarem diariamente 

expostos a esses fatores abióticos, a vida vegetal na Antártica é composta por organismos com 

alto nível de adaptação, capazes de suportar condições extremas (RUISI et al., 2007; ONOFRI 

et al., 2007). 
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Os fungos representam uma importante parte da microbiota da Antártica, as 

comunidades de fungos filamentosos encontrados lá são constituídas por fungos dos filos 

Chytridiomycota, Zygomycota, Glomeromycota, Ascomycota e Basidiomycota (RUISI 

ET.AL 2007) e já foram reportados em diferentes substratos no continente antártico, como em 

rochas, solo, madeira, lagos, água, penas e esterco de aves, macroalgas e plantas (TOSI, 2002; 

USPON et al., 2009; ROSA et al.,2009; LOQUE et al., 2010; LEOTTA et al., 2002; ELLIS-

EVANS, 1985; BRUNATI et al., 2009; GONCALVES et al., 2012; FELL et al., 2006; 

ARENZ et al., 2006). 

Buscando aumentar o conhecimento sobre a diversidade de fungos endófitos, bem 

como descrever novas espécies, pesquisadores estão utilizando plantas que vivem em habitats 

peculiares como uma fonte promissora para a exploração desses organismos. Juntando este 

atributo, com o fato de não haver trabalhos relatando fungos endófitos para a ilha Half Moon, 

o objetivo deste trabalho foi isolar e caracterizar através de técnicas de filogenia molecular 

um fungo endófito associados as folhas da gramínea Deschampsia antarctica Desv. 

coletadada na Ilha Half Moon - Shetlands do Sul ï Antártica.  
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2 OBJETIVOS 

 

 

2.1 OBJETIVOS GERAIS 

 

  -Estudar fungos endófitos associados a Deschampsia antarctica Desv. 

 

2.2 OBJETIVOS ESPECÍFICOS 

 

 

-Isolar fungos endófitos de fragmentos de folhas de Deschampsia antarctica Desv. 

 

-Identificar através de técnicas de filogenia molecular o fungo endófito isolado 
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Abstract 

In the current study, we present the molecular characterization of an endophyte fungus 

associated with the leaves of Deschampsia antarctica Desv. (Poaceae), a monocot species 

native to Antarctica. The isolate was obtained from 90 leaf fragments from two distinct 

collection sites, both located on Half Moon Island, South Shetland Islands, maritime 

Antarctica. The internal transcribed spacer region (ITS) was sequenced and the endophytic 

fungus was identified as belonging to the genus Juncaceicola Tennakoon, Camporesi, 

Phookamsak and K.D. Hyde (99% nucleotide sequence identity). The isolate showed low 

identity to the ITS sequences of fungal species belonging to the same genus that have already 

been deposited in GenBank, suggesting that this fungus may be a new species discovered in 

Antarctica. Moreover, the identification of our isolate as belonging to the genus Juncaceicola 

makes this the first occurrence of a fungus of this genus to be associated with the leaves of 

Antarctic plants. 

 

Keywords: Antarctic; Mycodiversity; Taxonomy; Phylogeny; Isolation; Fungi; 

 

 

Introduction  

 

Antarctica is one of the regions on the planet with extreme environment (Torres-Díaz 

et al., 2016). The establishment and survival of living organisms are limited by conditions 

such as low temperature and nutrient availability, strong winds, high sublimation and 

evaporation, continuous cycles of freezing-thawing, low annual precipitation, high ultraviolet 

radiation and low water availability (Chénard and Lauro, 2017, Convey, 2011, Marcisi et al., 

2017, Ruisi et al. 2007). In terms of biomass and taxonomic diversity, microorganisms such 

as bacteria and fungi comprise the dominant groups of most Antarctic ecosystems, because 

they respond to these conditions successfully (Franco et al., 2017). 

Fungi are present in abundance in Antarctica (Makhalanyane et al., 2016), and the 

described filamentous fungi species belongs to true fungi phyla, such as  Chytridiomycota, 

Zygomycota, Glomeromycota, Ascomycota and Basidiomycota (de Menezes et al., 2017; Ruisi 

et al., 2007; Santiago et al., 2017). The distribution of fungi in Antarctica is related to the 

dispersal of different substrata such as soils (Ding et al., 2016), seawater (Gonçalves et al., 

2017) and plants (Santiago et al., 2017). Previous studies conducted by Rosa et al (2009; 
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2010) Santiago et al. (2017) and Upson et al. (2008) reported endophytic fungi isolated from 

Deschampsia antarctica Desv. (Poaceae). 

The term óendophyteô is used to refer to any organism that colonises the internal 

tissues of plants and does not cause apparent damage to the host (Khiralla et al., 2017). After 

more than 200 years of research, endophytic fungi represent approximately 7% of the 1.5 

million fungi already estimated (Chowdhary et al., 2015), and have been reported to be found 

in almost 300,000 terrestrial plant species. It has been suggested that most, if not all, plants in 

natural ecosystems are symbiotic with endophytic / mycorrhizal fungi (Arnold, 2008; Khiralla 

et al., 2017). In order to increase the knowledge of diversity of endophyte fungi, plants that 

live in poorly explored habitats are being used as sources to discover new species of such 

fungi (Hokama et al., 2016). 

Martin et al. (2011) cited the importance of understanding how saprotrophic, 

symbiotic and pathogenic fungi achieve their lifestyle, which is crucial for understanding their 

ecological functions and their subsequent impact on the fate of plant communities. However, 

microbial communities, especially fungi, that are present in the Antarctic environment are still 

poorly characterized (Rosa et al., 2009). 

Studies involving endophytic fungi have increased over the last 30 years; it has been 

observed that these fungi have important roles in plant development (Araujo et al., 2010). 

Because they have a high rate of isolating new endophyte fungi in plants that live in under-

exploited habitats such as Antarctica, researchers are using plant species from this location to 

discover new organisms and successively generate increased knowledge regarding diversity 

and possibly new natural products (Hokama et al., 2016, Strobel and Daisy, 2003). 

The aim of the present study was to isolate and characterize by molecular phylogeny the 

endophytic fungus associated with the leaves of the Antarctic hair-grass Deschampsia 

antarctica Desv. (Poaceae) collected from Half Moon Island, in order to contribute 

knowledge surrounding fungal diversity in Antarctic ice-free areas. 

 

Materials and methods 

 

Study area and sample collection 

The samples were collected from Half Moon Island (62Á35ǋ24ǌS 59Á54ǋ36ǌW) in the 

South Shetland Islands, Antarctica. Leaves of Deschampsia antarctica were sampled from 

two different sites (Hill Xenia and Hill Gabriel) during the austral summer season in February 

and April of 2015 (Figure 1). The sampled leaves were stored in sterile plastic bags and 

transported to Brazil by members of the Antarctic Expedition of the Brazilian Antarctic 

Program. 
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Figure 1. Location of Half Moon Island in the South Shetland archipelago in maritime 

Antarctica showing the sites where leaf samples of Antarctic hair-grass were collected for this 

study (green dots). 

 

Isolation of the endophytic fungus 

 

The isolation method was conducted in the Antarctic Plants Studies Core (NEVA), 

located at the Universidade Federal do Pampa (UNIPAMPA). Plastic bags containing D. 

antarctica were opened in a laminar flow cabinet and healthy leaves were selected for this 

study. Leaf fragments were dipped in 70 % ethanol (1 min) and 2 % sodium hypochlorite (3 

min), followed by one wash with sterile distilled water (2 min), following the method of Rosa 

et al. (2009a). The fragments were plated on Petri plates containing potato dextrose agar 

(PDA; Sigma-Aldrich-70139, Merck KGaA Company, Darmstadt, Germany) suplemented 

with chloramphenicol (100 µg mL-1). The inoculated plates were incubated at 18 °C (± 1) in 

the absence of light to allow mycelia growth. After 60 days of incubation, the mycelial discs 

were prepared using the isolated culture, which served as source of inocula. The mycelial 

discs were asseptically transferred into sterilized plates containing PDA medium. Culture 

plates were incubated at 20 °C (± 1) in the absence of light. Isolated fungi were stored in 

distilled water (Castellani, 1967) and later deposited in the Herbário Bruno Edgar Irgang at 

the Universidade Federal do Pampa, by the voucher HBEI 023.  

 

DNA extraction, amplification and purification 

 

DNA extraction was performed using Norgen Plant/Fungi DNA isolation kit (Biotek 

Corporation, model 26200, Thorold, ON, Canada). The internal transcribed spacer (ITS) 

region was amplified by polymerase chain reaction (PCR) using universal primers ITS1 (5_-

TCCGTAGGTGAACCTGCGG-3_) and ITS4 (5_-TCCTCCGCTTATTGATATGC-3) 

described by White et al. (1990). Amplification of the ITS region was performed as follows: 

95 °C for 5 min, followed by 40 cycles of 94 °C for 60 s, 50 °C for 60 s, and 72 °C for 60 s, 

with a final extension at 72 °C for 5 min (Rosa et al., 2009). The amplified DNA was cleaned 

using Wizard® SV Gel and PCR Clean-Up System (Promega, Fitchburg, WI, United States) 
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according to the manufacturer's protocol. Sequencing was performed using an ABI Prism ® 

3500 Genetic Analyzer (Applied Biosystems, Foster City, CA, United States). 

 

Phylogenetic analysis 

 

The sequence was corrected manually and edited using BioEdit v.7.2.5 software (Hall, 

1999). The edited sequence was checked using Chromas 2.6 software (Goodstadt and 

Ponting, 2001).  A consensus sequence was obtained using SeqMan software from 

DNASTAR (Burland, 1999). The sequence data generated in this study have been submitted 

to GenBank and provided with the accession number MG272499. To achieve identification of 

species classification based on the ITS region, the consensus sequence was aligned with 

sequences from the Phaeosphaeriaceae family that had Query Cover greater than 70% and 

Identity greater than 85% as retrieved from the NCBI GenBank database using the BLAST 

tool (Altschul et al., 1997)  

A phylogenetic tree was obtained by using the Maximum Likelihood method based on 

the General Time Reversible nucleotide model (Nei and Kumar, 2000) with 1,000 bootstrap 

replications according to Felsenstein (1985) and performed with the program MEGA version 

7.0 (Kumar et al., 2016). The best model for nucleotide substitution was established using 

MEGA 7.0 and adjusted in jModelTest (Posada, 2008). The information regarding fungal 

classification followed MycoBank (http://www.mycobank.org) and the Index Fungorum 

(http://www.indexfungorum.org) (de Menezes et al., 2017).  

 

 

Results  

 

In this study, out of four individual D. antarctica specimens obtained from samples 

from two distinct sites on the Half Moon Island, a single isolate of endophytic fungi was 

recovered from 90 leaf fragments (UNIPAMPA_ROSA ï Figure 2). The ITS rDNA 

phylogeny demonstrated that our isolated fungus belongs to the genus Juncaceicola 

Tennakoon, Camporesi, Phookamsak & K.D. Hyde. 

 

 
 

Figure 2. Isolate UNIPAMPA_ROSA in Potato-Dextrose-Ágar (PDA) culture medium after 

isolation. 
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Our sequence was aligned with 36 other sequences selected from the best GenBank 

BLAST results (Table 1) and the phylogenetic analysis of the isolate UNIPAMPA_ROSA, 

using GenBank, formed a cluster supported by a higher bootstrap value (99) with the 

Juncaceicola genus, when compared with other genera. 

 

Table 1. Taxa used in the phylogenetic analysis by sequence comparison using BLASTn. The 

type materials are indicated as superscript T. 

Top BLAST search results Query cover (%) Identity (%)  
GenBank accession 

number 

Banksiophoma australiensis 79 91 KY979739 

Camarosporioides phragmitis 85 91 KX572340 

Dematiopleospora alliariae 83 88 KX494876 

Didymocyrtis banksiae 92 90 KY979757 

Juncaceicola achilleae 100 97 KX449525 

Juncaceicola alpina 
T 

100 97 NR145172 

Juncaceicola dactylidis 100 95 KX449527 

Juncaceicola oreochloae 
T
 95 96 NR145137 

Juncaceicola padellana 
T
 95 97 NR145138 

Neosphaerellopsis thailandica 
T
 91 89 NR137954 

Nodulosphaeria aconiti 79 91 KU708848 

Nodulosphaeria italica 74 90 KX672153 

Nodulosphaeria scabiosae 79 91 KU708850 

Ophiosphaerella aquaticus 89 90 KX767088 

Parastagonospora caricis 72 93 KF251176 

Parastagonospora forlicesenica 77 94 KY769660 

Phaeosphaeria chiangraina 79 89 KM434270 

Phaeosphaeria lunariae 89 88 KX306765 

Phaeosphaeria podocarpi 
T
 89 86 NR137933 

Phaeosphaeria thysanolaenicola 79 89 KM434266 

Phaeosphaeriopsis agapanthi 
T
 92 88 NR145197 

Phaeosphaeriopsis agavacearum 98 89 KY173430 

Phaeosphaeriopsis dracaenicola 81 90 KM434273 

Populocrescentia forlicesenensis 79 92 KT306948 

Premilcurensis senecionis 80 89 KT728365 

Pseudophaeosphaeria rubi 89 89 KX765298 

Sclerostagonospora ericae 
T
 90 89 NR145199 

Setophoma sacchari 
T
 79 90 NR145173 

Vagicola arundinis 83 91 KY706139 

Vagicola chlamydospora 93 91 KU163658 

Vagicola dactylidis 85 92 KU163657 

Wojnowiciella cissampeli 82 91 KX228272 

Wojnowiciella eucalypti 
T
 81 90 NR 137996 

Wojnowiciella leptocarpi 81 91 KX306775 

Wojnowiciella viburni 
T
 81 90 NR120266 

Xenophaeosphaeria grewiae 
T
 81 89 NR137944 
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The genera Phaeosphaeriopsis and Populocrescentia had 19% ITS sequence identity with 

Juncaceicola. According to BLAST comparisons of the ITS regions, the sequences that 

presented closest query coverage and identity values were five species (Juncaceicola 

dactylidis, Juncaceicola oreochloae, Juncaceicola padellana, Juncaceicola alpina and 

Juncaceicola achilleae) belonging to the same genus. Juncaceicola achilleae (KX449525) 

and Juncaceiola alpina (NR145172) obtained cover of 100% and identity of 97% to the 

query. 

 
Figure 3. Phylogenetic tree showing the relationship among Deschampsia antarctica 

endophytic fungus (UNIPAMPA_ROSA) and other fungal sequences belonging to the 
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Phaeosphaeriaceae family, following BLAST analysis. The tree was constructed using 

GenBank data based on rDNA (ITS1-ITS4) fragment sequence using MEGA version 7 with a 

maximum likelihood method (bootstrap values are shown at nodes). The tree is rooted to 

Didymella exigua (CBS 183.55). The sequences of type species are indicated as superscript T. 

 

In addition, phylogenetic relationship analysis was performed for all species belonging 

to the genus Juncaceicola and our isolate (Figure 4). The analysis was composed of five 

sequences from previous analyses (J. dactylidis, J. oreochloae, J. padellana, J. alpina and J. 

achilleae), and two more species were reported to MycoBank and Index Fungorum, 

Juncaceicola luzulae (KX449629) and Juncaceicola typharum (KF251192), using the 

GenBank database. The phylogenetic analysis showed low identity (40%) in the ITS 

sequences from UNIPAMPA_ROSA to the other Juncaceicola sequences. Our isolate was 

closer to J. typharum, when compared with six other fungal species; however, with a lower 

bootstrap support to be considered as the same species. 

 

 
Figure 4. Phylogenetic tree showing the relationship among Deschampsia antarctica 

endophytic fungus (ROSA) and other fungal sequences belonging to the Juncaceicola genus, 

following BLAST analysis. The tree was constructed using GenBank data based on rDNA 

(ITS1-ITS4) fragment sequence using MEGA program version 7 with a maximum likelihood 

method (bootstrap values are shown at nodes). The tree is rooted to Didymella exigua (CBS 

183.55). The sequences of type species are indicated as superscript T. 

 

Discussion 

 

Endophytic fungi belonging to Phaeosphaeriaceae have previously been recovered 

from monocots and dicots in Antarctic ecosystems (Rosa et al., 2009, 2010; Santiago et al., 

2017). The species of this family are widely distributed among plants as pathogens or as 

saprobes (Tennakoon et al., 2016). Currently, seven species are grouped under the genus 

Juncaceicola, which were collected from Asteraceae, Juncaceae, Poaceae and Typhaceae. In 

the present evaluation, the isolate was closely related to J. typharum. This species is reported 

from Typhaceae (Typha angustifolia L., Typha australis L. and Typha latifolia L.) and 

Poaceae (Spartina alterniflora Loisel., and Spartina patens (Aiton) Muhl). J. alpina is the 

only species related to the genus Deschampsia P. Beauv., such as Deschampsia caespitosa 


