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RESUMO

Os fungos enddfitos ja foram relatados diferentesespécies de plantasséo estudadgsor
possuirenimportantepotencial biotecnoldgicaassim os micologosbuscan novas espécies

em locais pouco explorados. Patascrever aiversidade de fungos endofitos em locais
remotoseste estudaaracteribu filogeneticamentatravésde técnicas de biologia molecular

um fungo enddfitasolado de laminafolharesde DeschampsiantarcticaDesv.Foi isolado

um fungo obtido a partir de fragmentos deHakde D. antarctica coletadasa ilha Half

Moon, Shetland do Suila Antartica. A regido ITS faamplificadae sequénciadaCom o
resultado dsequenciamenttoi realizad alinhamato local utilizando a ferramenta BLAST

e compaandocomo banco de dados do NCBI.fGngo enddfito foi agrupado com os demais
fungos do génerduncaceicolalennakoon, Camporesi, Phookamsak e K.D. Hyde (99% de
identidade de sequéncia de nucleotideos). O isolado utilizado no trabalho mostrou pouca
identidade (40%) com as sequéncias ITS das espécies fangicas pertencentes ao género
Juncaceicolague ja haviam sl depositadas no GenBank, sugerindo entdo que este isolado
pode ser uma nova espécie descoberta na Antartica. Esta caracterizacdo a nivel de género,
relata a primeira ocorréncia de um fungo deste género sendo associado as folhas das plantas

na Antartica.

Palavraschave:Micologia. Filogenia. Taxonomidicodiversidade Antartica.



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 tdledsetto 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 antarcticBesv. The fungus was obtaith from leaf fragments from two sites

on Half Moon Island, South Shetland in Antarctica. The ITS region avaglified and
sequened. With the result of the sequencing, a comparison was made using the BLAST tool
and the NCBI database, with the endophytegtimnbeing grouped with the other fungi of the
genusJuncaceicolaTennakoon, Camporesi, Phookamsak and K.D. Hyde (99% nucleotide
sequence identity). The isolate used in the work showed little id€d@86) with the ITS
sequences of the fungal species bglog to the genusuncaceicolathat had already been
deposited in GenBank, suggesting that this isolate may be a new species discovered in
Antarctica. This chacterization at the genus leveports the first occurrence of a fungus of

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

Keywords: Mycology. Phylogeny. Taxonomy. Micodiversityntarctica
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1 INTRODUCAO GERAL

Os fungos sdo organismos eucarioticos, unicelulares ou pluricelulares, aclorofilados,
heterotréficos, saproéfitos ou parasitas, altamente eficientes na degradacdo de uma ampla
variedade de substratos, possuem parede celular definida, constituida desfpuitoedulose.
Constituem um grupo muito grande e heterogéneo e sao encorgraticamente em todos
0s locaidESPOSITO E AZEVEDQ201Q PUTZKE E PUTZKE, 1998.

Estdo agrupados dentro do Reino Fungi, subdivididos nos Filos Chytridiomycota,
Zygomycota, Acomycota e Basidiomycota, possuem uma grande vamagdoldgica, tanto
microscépicacomomacroscopica e estinge que exista cerca de 1,5 milhdes geeigs de
fungos, porémapenas 74mil espécies ja foram descritatlAWKSWORTH, 2001,
ESPOSITO E AZEVED, 2010.

Esses organismos apresentam uma grande diversidade ecoldgica, fisiologica e
morfolégica. Sdo utilizados desde na alimentacdo até no campo da medicoraipngmdo
diversos beneficios Bumanidade. S&o organismos muito importantes, nao apeloagapel
gue desempenham no ecossistema, mas também por possuirem um grande potencial no ramc
da biotecnologia, pois crescem em substratos com poucos nutrientes e possuem uma vasta
diversidade na producdo de enasne de metabdlicos secundariofMEYER, 2008;
ARCHER et al. 2008; ESPOSITO E AZEVEDO, 2010)

Diferentes tipos de fungos sédo de interesse biotecnoldgico, entretanto os fungos
endofitos estdo chamando a atencdo dos pesquisagmmiesestdo se mostrando uma
excelente e recente fonte de substantiemtivas e biocataliticas a serem exploradas
(MEYER, 2008; HAWKSWORTH, 2001)

Nogreggiendonodo srgnief iiphaydentendogseim,faipatasra pl a
Afend-fitod ® derivado do grego e si grmnosfi ca
pea primeira vez em 1866, poréeste termo foi utilizado com sentido ampbmdetodos os
organismos encontrados nos tecidos de plantas ainda §sto incluia desde patdgenos
foliares virulentos até micorrizas) eram denominados endd#B$RALLA et al., 2017)

Carroll (1986) restringiu 0 uso do termendofito a organismos que causam infeccdes
assintomaticas nos tecidos internos de plantas, excluindo fungos patogénicos e mutualistas,
tais como micorrizas.

Petrini (1991 ) prop!s a expans«o do termeuafend

expansao seriammglusos todos os organismos, incluindo patégenos, que habitam 6érgéos de



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 modermzamti proposto por
Carrolem 1986 onde o termo fAend-fitoodo ® apena
tecidos internos das plantas e ndo causam danos aparentes ao seu hospedeiro em nenhum cicl
da sua vida(KHIRALLA et al., 2017)

Conforme as espécies vegetairam evoluindo, os fungos enddfitos também foram se
especializando em invadir os espacos celulares dos tecidos vegetais através das raizes da
hospedeiro e aberturas naturais, como os estomatos e feridas causadas por insetos, fungos
patogénicos ou choqueetanico. Quando o fungo enddfito se instalapl@anta hospedeira,
pode habitda por toda a sua vida, em alguns casos, pode ser transmitido para futuras
geracdes através da semente do hospe(@EEVEDO E ARAUJO, 2007; ANDREWS E
HIRANO, 1991; STROBEL2003).

Os fungos sdo os micarganismos endofiticos isolados com maior frequéncia
(STROBEL; DAYSE, 2003), sendo a maioria Ascomycota e seus anamorfos (ARNOLD et
al., 2000; HUANG et al., 2001). HgjapOs anos de pesquisa no ramo dos fungos enddfitos,
sabese que a maiorj@e nao todas as plantas presentes nos ecossistemas,regitgaentam
fungos em seu interior. EstRingos vivem nos seus tecidos internos e podem se desenvolver
dentro das raizes, caules e/ou fol(RIETRINI, 1986;BACON E WHITE, 2000.

Alguns fatores como a umidade ambiental, distribuicdo geografica do hospedeiro,
altura da planta em relacéo ao solo, idade, parte da planta infectada podem variar a frequéncia
e a diversidade dos fungosdéfitos no hospedeir(SAIKKONEN etal., 1998;STROBEL,

2003; NAIR EPADMAVATHY, 2014). A populagdo de endodfgovaria de espécie para
espéciee tambén varia de planta para planta, onde dentro de uma mesma gsqokeieariar
de regido para regido assim como pode diferir com as mudancas nas corfiiGiieas
dentro de uma mesma regido (NAIRPEDMAVATHY, 2014).

De acordo com Chowdhary et al. (2015) a diversidade de fungos endofitos é de 7% do
total de 1,5 milhées de fungos descritos para a Terra. Estes organismos ja foram relatados em
guase 300.000spécies vegetais terrestres (ARNOLIDO8; STROBEL EDAISY, 2003),
varia entremusgos, plantas na@sculares, samambaias, coniferas e plantas com flores que
colonizam diferentes habitats comgor exemplo,desertos, tundras articas, manguezais,
florestastemperadas e tropicais, pastagens, savanas, terras cultivadas e também a Antartica
(KHIRALLA et al., 2017)



Uma gama de func¢des ecoldgicas relacionadas aos endofitos como a decomposicéo de
tecidos vegetais mortos, atividade repelente contra insetos, protecédo da planta hospedeira
contra patologias, aumento daei@ncia a estresse abidtico, producdo de fito hormonios,
toxinas e outras substancias de interesse biotecnoldgico estdo sento estudadas.
(KUMARESAN E SURYANARAYANAN, 2002; OSES et al., 2008; AKELLO et al., 2007;
ARNOLD et al.,, 2000REDMAN et al., 2002; BA et al., 2009)

O estudo com fungos endofitos chamou a atencdo dos pesquisadores a partir da
descoberta qudaxomyces andreanaésolado deTaxus brevifolia(Taxaceag produz o
diterpeno paclitaxel, um dos agentes anticancer mais utilizado. Desdeasmiasquisas com
fungos endofitos tem sido potencializada coroaté de substancias bioativashabitats
poucos explorados e remotos estdo sendo cada vez mais estudados em busca de nova:
espécies desses organismellIGTH et al., 2003; KOHAMA et a] 2017).

Denominase Antartica todas as terras abaixo do paralelo 60°S, isso inclui grande parte
do Oceano Glacial Antartic as ilhas Suntarticas e o Gntinente Antartico. O continente
antartico tem cerca de 14 milhdes de km2 de area, aonde sua granda pemanece
coberta por um manto de gelo permanente e foi o ultimo cotdirseser descoberto pelo
homem. Eo mais remoto, inospito, frio, ventoso, seco e preservado de todos osrdestine
(UGOLINI E BOCKHEIM, 2008; RUISI et al., 2007; CAMPBELL ELARIDGE, 1988)

Na Antartica existem &s regides climaticas distintagoor isso € subdividida em trés
regides biogeogrifas, sendo elas, Suintartica, Antartica Maritima e Antartica ctinental
(PECK et al, 2006; LEWISSMITH, 1984). O arquipélago dehds das Shetlands do Sul se
encontra na Antartica Maritimgue, compreende a costa oeste da Peninsula Antértosa
arquipélagos e ilhas abaixo do paralelo 55 possuemam clima oceanico umido frio e
temperaturas médias mensais sigoes a 0°C nomeses de verdo. §wegetacao é composta
por duas espécies de plantas vasculares e uma flora relativaitertaliversa de bribfitas e
liquens (OCHYRA, 19980CHYRA et al 2008

Na Antéartica existe uma série de diads que limitam a vida vegetabaixa
temperatura, baixa disponibilidade de agua livre, frequentes ciclos de congelamento e
descongelamento, baixa precipitacdo anual, ventos fortes, alta sublimacdo e evaporagéao, alta
incidéncia de radiacao solarespecialmenteradiacdo ultravioleta. Por esem diariamente
expostos a esses fatores abidticos, a vida vegetal na Antartica € composta por organismos com
alto nivel de adaptacéo, capadessuportar condi¢cdes extrenfRUISI et al.,2007; ONCG-RI
et al, 2007)



Os fungos representam uma importantarte da microbiota da Antartica, as
comunidades de fungos filamentosos encontradasidéconstituida por fungos dos filos
Chytridiomycota, Zygomycota, Glomeromycota, Ascomycota e Basidiomycota (RUISI
ET.AL 2007) e ja foram reportadem diferentes substios no continente antartico, como em
rochas, solo, madeira, lagos, &gua, penas e esterco de aves, macqalgas €TOSI, 2002;
USPON et al., 2009; ROSA et al.,2009; LOQUE et al., 2010; LEOTTA €@02; ELLIS
EVANS, 1985; BRUNATI et a] 2009; GONCALVES et al, 2012; FELL et al., 2006;
ARENZ et al, 2006)

Buscando aumentar o conhecimento sobre a diversidade de fungos enddfitos, bem
como descrever novas espécies, pesquisadores estdo utilizando plantas que vivem em habitats
peculiares como uma fonte promissora para a exploracdo desses organismos. Justando est
atributo, com o fato de ndo haver trabalhos relatando fungos endéfitos para a il dtglf
0 objetivo deste trabalhimi isolar e caracterizar através de técnicas de filogenia motecula
um fungo enddfito associadoss dolhas da gramine®eschampsiaantarctica Desv.
coletadada ndHa Half Moon- Shetlands do Sui Antértica.



2 OBJETIVOS

2.1 OBJETIVOS GERAIS
-Estudar fungos enddfitos associad@eschampsia antarcticBesv.

2.2 OBJETIVOS ESPECIFICOS

-Isolarfungosendofites de fragmentos de folhas B@schampsia antarcticBesv.

-ldentificaratravés de técnicas de filogenia moleca&nngo endofito isolado
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Abstract

In the current study, we present the molecular characterization of an endophyte fungus
associated withlthe leaves ofDeschampsia antarctic®esv. (Poaceagh monocot species
native to Antarctica. The isolate was obtained from 90 leaf fragments from two distinct
collection sites, both located on Half Moon Island, So@ithetland Islands, maritime
Antarctica The internal transcribed spacer region (ITS) was sequenced and the endophytic
fungus was idetified as belonging to the genulincaceicolaTennakoon, 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 depsited in GenBank, suggesting that this fungus may be a new species dis¢overed
Antarctica.Moreover the identification of our isolate as belonging to the gelmngaceicola
makes this the first occurrence of a fungus of this genus to be associatédew#hves of
Antarctic plants.

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

Introduction

Antarctica isone of the regions on the planet witktreme environment (Torrd3iaz
et al., 2016) The establishment and survivdl loving organisms are limited by conditions
such as low temperature and nutrient availability, strong winds, high sublimation and
evaporation, continuous cyclesfoéezingthawing, low annual precipitation, high ultraviolet
radiation and low water avabdity (Chénard and Lauro, 2017, Convey, 2011, Marcisi et al.,
2017, Ruisi et al2007).In terms of biomass and taxonomic diversity, microorganisms such
as bacteria and fungi comprise the dominant groups of most Antarctic ecosystems, because
they respondo these conditions successfully (Franco et al., 2017).

Fungi arepresent inabundace in Antarctica(Makhalanyane et al., 20},6and the
described filamentous fungi species betgtrue fungi phyla suchas Chytridiomycota
ZygomycotaGlomeromycotaAscomycotandBasidiomycotgdde Menezes et al., 2017; Ruisi
et al., 2007; Santiago et al., 201The distributionof fungi in Antarctica is related to the
dispersalof different substrata such as sqiBing et al., 2016)seawatefGoncalves et al.,
2017) and plants(Santiago et al., 2017Previous studies conducteg Rosa et al (2009;



2010) Santiago et al. (2017) and Upson et al. (2088 rtedendophytic fungi isolated from
Deschampsia antarcticBesv. (Poaceae

The termdéndophyté is used to refer to any organism thatlonisesthe internal
tissues of plants amtbesnot cause apparent damage to the [Kisiralla et al, 2017) After
more than 200 years of research, endophytic fuegiesent approximately of the 1.5
million fungi already estimate(Chowdhary et al.2015), and have been reportedbe found
in almost 300,000 terrestrial plant specigdas beesuggested that mqgst not all, plants in
natural ecosystems are symbiotic with endophytic / mycorrhizal {émgold, 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 spesie$ of
fungi (Hokama et al., 2016)

Martin et al. (2011)cited the importance of understanding how saprotrophic,
symbiotic and pathogenic fungi achieveittifestyle whichis 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 chaacterizedRosa et al., 2009)

Studiesinvolving endophytic funghaveincreasedverthe last 30 yearst has been

observed that these fungi haweportant rolesin 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
discovernew organism&nd successively generate increakedwledge regardingliversity
and possibly new natural produ¢kdokama et al., 2016, Strobel abdisy, 2003)
The aim of the present study was to isolate enaracteriz by molecular phylogeny the
endophytic fungus associated with the leaves of the Antarctieghass Deschampsia
antarctica Desv. (Poaceae) collectedrom Half Moon Island, in orderto contribute
knowledgesurroundingungal diversity in Antarctic icéree areas.

Materials and methods

Study area andamplecollection

The samples were collecttdm Hal f Moon | sl and (62A35Nj2¢
South Shetlandislands, Antarctica. éaves ofDeschampsiaantarctica 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 Expeditof the Brazilian Antarctic
Program.
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Figure 1. Location of Half Moon Islanth the South Shetland archipelago in maritime
Antarctica showing the sites where leaf samples of Antarctiegnags were collected for this
study (green dots).

Isolation ofthe endophytic fungus

The isolation method was conductedtire Antarctic Plants Studies Core (NEVA),
located at the Universidade Federal do Pampa (UNIPAMPA). Plastic bags containing
antarcticawere opened ira laminar flow cabinet and healthy leawegre 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 methdtbeh
et al. (2009a) The fragments were plated on Petri plates containing pd&ttose agar
(PDA; SigmaAldrich-70139, Merck KGaACompany Darmstadt, Germanydudemented
with chloramphenicol (10Qg mL-1). The inoculated plates were incubated&tC (= 1) in
the absence of light to allow mycelia growth. After 60 days of incubatiee mycelial discs
were prepared using the isolated cultubich served as source of inocula. The mycelial
discs were sseptically transferred into sterilized plates containing PDA medium. Culture
plates were incubated a0 °C (= 1) in the absence dfght. Isolated fungi werestored in
distilled water(Castellai, 1967)and later deposited in the Herbario 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 26200Thorold, ON, Canada The internal transcribed spacer (ITS)
region was amplified by polymerase chagaction (PCR) using universal primers ITS1-(5_
TCCGTAGGTGAACCTGCGG3_ ) and ITS4 (5-TCCTCCGCTTATTGATATGG3)
described by White et al. (1990). Amplification of the ITS region was performed as follows:
95 °Cfor 5 min, followed by 40 cycles &4 °Cfor 60s,50 °Cfor 60 s, and’2 °Cfor 60 s,
with a final extension af2 °Cfor 5 min(Rosa et al., 2009 he amplified DNA was cleaned
using Wizard® SV Gel and PCR Clebailp System (Promegé&,itchburg, WI,United States



according to the manufacturer's protocol. Sequencing was perfarsiregian ABI Prisn ®
3500 Genetic Analyzer (AppligBiosystemsFoster City, CA, United States

Phylogenetic analysis

The sequence was corrected manually and edited using BioEdit v.7.2.5 s@ftaire
1999) The edited sequence was checked using Chromas 2.6 sofi@acelstadt and
Ponting, 2001) A consensus sequence was obtained using SegMan software from
DNASTAR (Burland, 1999) The sequence data generated in this study have beerttedbm
to GenBank ang@rovided withtheaccessiomumberMG272499. 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 theratéd% and
Identity greater than 85%sretrieved 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 madéi and Kumar, 2000yith 1,000 bootstrap
replications according tBelsenstein (1985ndperformed with the program BAGA version
7.0 (Kumar et al., 2016)The best model for nucleotide substitution was established using
MEGA 7.0 and adjusted in jModelTest (Posad@d®. The informatiorregardingfungal
classification followed MycoBank (http://www.mycobank.org) and the Index Fungorum
(http://www.indexfungorum.ong(de Menezes et al., 2017)

Results

In this study,out of four individual D. antarcticaspecimens obtained from samples
from two distinct siteson the Half Moon Island, a single isolate of endophytic fungi was
recovered from 90 leaf fragmen®NIPAMPA ROSA i Figure 2) The ITS rDNA
phylogeny demonstrade that our ilated fungus belongs to the gendancaceicola
Tennakoon, Camporesi, Phookamsak & K.D. Hyde.

Figure 2. Isolate UNIPAMPA_ROSA in PotatDextroseAgar (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
Juncacetola genuswhencompared wittother genera

Table 1. Taxa used in the phylogenetic analysis by sequence compaiisgBLASTN. The
type materials are indicated as superscript T.

Top BLAST search results Query cover (%) Identity (%) GentSrI;gg;:essmn
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 100 97 NR145172
Juncaceicola dactylidis 100 95 KX449527
Juncaceicola oreochloake 95 96 NR145137
Juncaceicola padellana 95 97 NR145138
Neosphaerellopsis thailandicda 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 89 86 NR137933
Phaeosphaeria thysanolaenicola 79 89 KM434266
Phaeosphaeriopsis agapanthi 92 88 NR145197
Phaeosphaeriopsis agavacearum 98 89 KY173430
Phaeosphaeriopsis dracaenicola 81 90 KM434273
Populocrescentidorlicesenensis 79 92 KT306948
Premilcurensis senecionis 80 89 KT728365
Pseudophaeosphaeria rubi 89 89 KX765298
Sclerostagonospora ericde 90 89 NR145199
Setophoma sacchali 79 90 NR145173
Vagicola arundinis 83 91 KY706139
Vagicola chlamydospora 93 91 KU163658
Vagicola dactylidis 85 92 KU163657
Wojnowiciella cissampeli 82 91 KX228272
Wojnowiciella eucalyptl 81 90 NR 137996
Wojnowiciella leptocarpi 81 91 KX306775
Wojnowiciella viburni’ 81 90 NR120266
Xenophaeosphaeria grewide 81 89 NR137944
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The generaPhaeosphaeriopsiand Populocrescentichad 19%ITS sequencedentity with
Juncaceicola According to BLAST comparisons of the ITi®gions the sequences that
presented closest query coverage and identity values were five spa&greacgicola
dactylidis, Juncaceicola oreochloae, Juncaceicola padellana, Juncacempiaa and
Juncaceicolaachilleag belonging to the same genulincaceicolaachilleae (KX449525)
and Juncaceiolaalpina (NR145172) obtained cover of 100% and identity of 97% to the

query.

66 Wojnowiciella cissampeli (KX228272)
46 _I: Wojnowiciella leptocarpi (KX306775)
9 Wojnowiciella viburni (NR120266)
78 L Wojnowiciella eucalypti (NR 137996)"
Vagicola dactylidis (KU163657)
84 Vagicola chlamydospora (KU163658) Vagicola
2 { Vagicola arundinis (KY706139)
99:."u, pora forlicesenica (KY769660)
Parastagonospora caricis (KF251176) -
i 48 Sclerostagonospora ericae (NR145199)" Sclerostagonospora
23 Did yrtis banksiae (KY979757) Didymocyrtis
7‘— Camarosporioides phragmitis (KX572340)'—
" T Pseudophacosphaeria rubi (KX765298) Pseudophaeosphaeria
2l . liensis (KY979739)  Banksiophoma)
50 Xenophacosphaeria grewiae (NR137944)T Xenophaeosphaeria
| — Setophoma sacchari (NR145173)" —
99 I_ Phaeosphaeriopsis agavacearum (KY173430)
10 47 Phacosphaeriopsis agapanthi (NR145197) Phaeosphaeriopsis
Phaeosphaeriopsis dr icola (KM434273)
W|— Populocrescentia forlicesenensis (KT306§4B_§_
& UNIPAMPA_ROSA
% Juncaceicola dactylidis (KX449527)
= Juncaceicola oreochloae (NR145137)"
= Juncaceicola padellana (NR145138)" Juncaceicola
65 Juncaceicola alpina (NR145172)"
89| Ji icola achilleae (KX449525)
7 Phaeosphaeria podocarpi (NR137933)"
98 —|— Phaeosphaeria lunariae (KX306765)
Phaeosphaeria chiangraina (KM434270)
_99,—;" phaeria thysanolaenicola (KM434266)
y Ophiosphaerella aquaticus (KXT67088) Ophiosphaerella
Dematiopleospora alliariae (KX494876)  Dematiopleospora)
# po- Premilcurensis senecionis (KT728365) Premilcurensis
7 ia italica (KX672153)
99 Nodulosphaeria aconiti (KU708848)
99I Nodulosphaeria scabiosae (KUT08850)
Didymella exigua (GU237794) Out Group Didymellaceae

Figure 3 Phylogenetic tree showing the relationship amddgschampsia antarctica
endophytic fungus (UNIPAMPA_ROSA) and oth@ungal sequencesbelonging to the
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Phaeosphaeriaceaéamily, following BLAST analysis. The tree was constructed using
GenBankdatabased on rDNA (ITSA1TS4) fragment sequence using MEGA version 7 with a
maximum likelihood method (bootstrap values are shown at nodes). The tree is rooted to
Didymella exigugCBS 18355). The sequences of type species are indicated as superscript T.

In addition, phylogenetic relationshgmalysiswas performedor all species belonging
to the genusluncaceicolaand our isolate (Figuret). The analysis was composed of five
sequences from previoasalysegJ. dactylidis J. oreochloagJ. padellanaJ. alpinaandJ.
achilleag, and two more specieswere reported to MycoBank and Index Fungorum,
Juncaceicolaluzulae (KX449629) and Juncaceiola typharum (KF251192), usingthe
GenBank database. The phylogéneanalysis showed low identity (40%h the ITS
sequences from UNIPAMPA_ROSA tbe other Juncaceicolasequences. Our isolateas
closer toJ. typharumwhencompared with siotherfungal species however with a lower
bootstrapsupport tdbe consideredsthesame species.

Figure 4. Phylogenetic tree showing the relationship amddgschampsia antarctica
endophytic fungus (ROSA) and othengal sequencebelongingto the Juncacetola genus,
following BLAST analysis. The tree was constructed using GenBlatkbased on rDNA
(ITS1-1TS4) fragment sequence using MEGA program version 7 with a maximum likelihood
method (bootstrap values are shown at nodes). The tree is roddadytoela exigua(CBS
183.55). The sequences of type species are indicated as superscript T.

Discussion

Endophytic fungibelongingto Phaeosphaeriaceabave previously been recovered
from monocots and dicots in Antarctic ecosystdRasa et al., 2009, 2010; Santiago et al.,
2017) The specie®f this family are widely distribute@mongplants as pathogens or as
saprobeqTennakoon et al., 2016 Currently, seven species are groupgulerthe genus
Juncaceicolawhich were collected fronAsteraceagJuncaceagPoaceaeand Typhaceaeln
the presentevaluation, the idate was closely related th typharum This speciess reported
from Typhaceae(Typha angustifoliaL., Typha australisL. and Typha latifolia L.) and
Poaceae(Spartina alternifloraLoisel., andSpartina patengAiton) Muhl). J. alpinais the
only speciegelated to the genuSeschampsid. Beauv., such aBeschampsia caespitosa



