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Aureobasidium spp. \Juniisluanadadiai (Black yeast) Nidnwaradeiusluana
Ascomycota Feansanulatuanimiindenninainnatgasualuiesmlutsiuinnelueinns
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A. pullulans, A. melanogenum, A. namibiae Wag A. subglaciale Iumﬁﬂmﬁﬁ%qﬂizmﬁ
A = .. a . LY

WoAnwIAuaINa18989 Aureobasidium spp. UUAILUTN (Arenga pinnata) lagfnen
Aureobasidium spp. 91nRtUYA vIn1519eg1slurnlue nisideaide half strength malt
extract agar 711l Chloramphenicol wag 0.01% (w/v) Rose Bengal ¥inlyiu3gvianienistniielu
& a & N al ) o a ¢ o o 1% v
Punzeauiadulalaiif) Wevihnsuenuszianlagenfunsiaseiaduiuaneni sy
TS5 wag ITSE ULNUFIUVBINITIATITEUUEAN8RUTHL WUT1 #0819 Aureobasidium spp.

v o [

wenlagninduuneglundudeniu A. melanogenum Winliu datunsfnwanwugn1edugIy
WedegnihudssfiufioUsddnvasivAwrasuiazaienug nan1sanwiuandliiiufeniny
wansinavasanwuzlalall irlvaiusadwundiegne Aureobasidium spp. b9 2 Nax Fawa
= o X & v a o A Y -
msfnwasatiansaugudeyaiuerdaiiossiuves Aureobasidium spp. lulszinelng uay

ansniluuszendlalunsfnuianunainuaisves Aureobasidium spp. Tuauianle

AFNALY: AUTRINUANY, Aun, 1Ly, Badien, Aureobasidium spp.



Research title : Diversity of Aureobasidium spp. on leaf surfaces Arenga pinnata
Student name : Mr.Nopparat Thammathatto
Advisor : Professor Dr.Chanpen Chanchao, Ph.D.
Co-advisor : Associate Professor Dr.Sehanat Prasongsuk, Ph.D.
Department : Biology
Abstract

Aureobasidium spp. is classified as a black yeast- like fungus (Ascomycota)
commonly found in a wide variety of environments; from plant leaves to damp indoor
surfaces. Recently, this class of fungus were separated into four species which are
A. pullulans, A. melanogenum, A. namibiae and A. subglaciale. This study aims to evaluate
the diversity of Aureobasidium spp. on leaf surfaces Arenga pinnata. To isolate the fungus,
leaf samples were cut and placed on half strength malt extract agar containing
Chloramphenicol and 0.01% (w/v) Rose Bengal. The initial yeast colonies were repeatedly
purified by using cross-streaking on the same medium until colony pure cultures were
obtained. All isolates were classified by using the nuclear rDNA internal transcribed spacer
(ITS) sequencing including ITS5 and ITS4. Based on the phylogenetic analysis, they were
located in A. melanogenum clade. Consequently, morphological characteristics were
determined in order to identify specific characteristics of each. The results indicate
different colony morphology which classify the fungus into 2 clades. This study then can
be utilized as a part of Aureobasidium spp. habitat in Thailand database and can be

applied to study the diversity of Aureobasidium spp. further

Keywords: Aureobasidium spp., Arenga pinnata, black yeast, diversity, leaf surfaces
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Aureobasidium tJunilsluanadasia (black yeast) ¥noglududu Dothideales
ﬁé’ﬂwmzﬂé’wﬁ’mﬂuaqa Ascomycota Aan157tgaail blastospores, hyphae swollen cell

e g chlamydospores (Ramos et al.,, 1975) swaﬂaﬁﬁmwwmﬂmmmqmaﬁ’uﬁ:1@8
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Aureobasidium pullulans \Duaneiugnidunidnuazyinnisfinwiunniign (Martha et al., 2013)
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nnsanelulseinalneg wu Aureobasidium pullulans Tusiniausiiadiauludmia
Jealuskazdaniniay LLazwuiuu?nmi'm‘%'wuaaa;maqﬂizﬁwﬁwmé’a (Punnapayak et al,,
2003) wenantudany Aureobasidium spp. UsLuiluLgiiag Mangifera indica olanii
Saraca indica Wazuzay Tamarindus indica lUAsunasinufuudluioniuazuiia
finnsnd (Prasongsuk et al., 2005) waziln15Anw1 Aureobasidium USnavneileeaUseme
Ine Wweg1lneuazsunisiu wu Aureobasidium thailandense uSiialuaesuzaiuine
Pithecellobium dulce Twnzia Thespesia populneoides LATVUINNIND Azima sarmentosa
squfeituRave iy LagU Aureobasidium melanogenum U3nadufivdnvanesiin 017 widen
Uainuengia Acanthus ilicifolius ¥n119 Terminalia catappa 1nen1slulug) Rhizophora
mucronata ¥¥A31U Suaeda maritima AUNNNINB Azima sarmentosa ha ¥ Usy @: U1
Pterocarpus sp. \udu sallUsiuRavesiuseuiu (Yanwisetpakdee et al, 2016) aziiiu
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aqniuaﬁﬂu‘ua\ﬁﬂuaqa Aureobasidium

s7luana Aureobasidium fidnwaizaaedan (yeast-like fungus) Hteanieydn “Basen”
%38 “Black yeast” dnagludusu Dothideales lng Li et al. (2015) loguielidn s1luana
Aureobasidium @nansautsesnls 3 @ewus Ae A. pullulans A. leucospermi Way A. proteae
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wanaNil Peterson et al. (2013) laAunuaeugivg fio A thailandense 3INNITHENIINR

vasldluuszwmealng Feanewug A pullulans Sallanuvainnatgegaieluaieiug Fegndn

Fuuniisndnlésn 4 wia (Zalar et al, 2008) Ao A. pullulans ¥iia pullulans fi§nvardves
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lalafidudyuneou anunsawdswdudiimadulailosgluanisivuizan wazdinis
a a 1 < a = aa o 4 a A
WIgLAUlRneE193I57 A pullulans s8in melanogenum lalatiazlidni nIedlleuznen A

pullulans in namibiae gnAunuluviiiniusoululssnauniils Falaladesiidnuaes iy
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YN waz A pullulans viin subglaciale gnaunuluusuiduiinds wagdmeia Fevind
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IgiinsnevanaTIssieanINjusslus suuddlueningin

Jagtulunmsdnduunagldveyanieduguineg) (Morphology) $3ufiuMsiATIERaIN
WANWIIUUINIG (Phylogenetic analysis) inlanunsadnuunsituana Aureobasidium 1Rl
(de Hoog et al., 1994; Gostincar et al., 2014; Thambugala et al.,, 2014; Yurlova et al., 1996;
Zalar et al., 2008)

Division Ascomycota
Class Dothidiomycetes
Order Dothideales
Family Aureobasidiaceae

Genus Aureobasidium



Species Aureobasidium pullulans

Aureobasidium melanogenum
Aureobasidium namibiae
Aureobasidium subglaciale

é’m ﬁmmawaasﬂuana Aureobasidium

anwgdugIUIMeIes Aureobasidium ansnsaildsuntadlusuaninuindeuls lag
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anwardugIuIne1ve9 A pullulans 3z dudnvasilduninsgiuliiusieliedl Feaiunse

Ww3gAulalade Ialadasiiiduriugudnans 3545 Jadiunsluian 7 wmm‘wgmﬁm 1ag
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Chlamydospore $in15@519 endoconidia AMu414 nievatsassiduls (Hermanides-nijhof,

1977)
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Al 2.1 qugUIewes A pullulans Imsmmﬁzytﬁulmslﬂu%umau il (a) blastospore
(B) germinating blastospore (C) initial hyphae (D) chlamydospore (E) germinating

chlamydospore (F) swollen cell (G) septate swollen cell (Pechak and Crang, 1977)



3uﬁa§aﬂﬁﬂ%aaiﬂuaqa Aureobasidium

A. pullulans ﬁme‘ﬁ'a@jmﬁaﬁwmﬂumeﬂuﬁiimwﬁ lngdrulvgjavegusiinsenin
wavSeuiunaudalan sdrslsfinny awnsaiiesnuldluvnady fuderdnfinauiwonin
(Deshpande et al, 1992) uazanunsanuldluwndslanwile (Zalar et al, 2008) 99nn5ANYN
Finuananusanu sl nald 01nd 1 USaRsluresiis (Ramos et al, 1975) e
N uie (Cooke, 1959) fufnveananain waglufiuiinigluenas (Prasongsuk et al., 2005)
sulldfsmenewvosiulngns thnzia Azneunzia (Wu et al., 2010) Wosthmeia (Shigemori et
al, 1998) videutusiiuds du emnsuiaazemsfiauoudeinde (Gostincar et al, 2014;
Kogej et al., 2005)

nnsanwlulssmalng wulusinausnadlauludwmindesdnliazTaviniey way
wuluuTnsuIuveaguiainsaiuming1ds (Punnapayak et al.,, 2003) uana Uy
Aureobasidium spp. UstiuRluLz1e Mangifera indica aiﬁﬂ{f’l Saraca indica WaglgVd
Tamarindus indica salUAsuinnmisufundlufeniuasuiinaiiinimia (Prasongsuk et

al,, 2005) waziins@nw Aureobasidium VS INeRevRIUsEnalng 19813 N8 waz Uy

WU Aureobasidium thailandense USIUTUVDIUEVIULNA Pithecellobium dulce ITWngLa

v
T~ a

Thespesia populneoides LaEUNUNIND Azima sarmentosa FINDINUNIVOIAU LagNU
Aureobasidium melanogenum usialuiisdnnateyin 019 wilenUaivuensia Acanthus
ilicifolius N33 Terminalia catappa Insnsluluey Rhizophora mucronata %A% Suaeda
maritima KUNNIND Azima sarmentosa LLﬁzUiz@:ﬁm Pterocarpus sp. Hudu ﬂaﬂﬂﬁﬂﬁg’uﬂ’a

VOIAUMBLTUA (Yanwisetpakdee et al., 2016)
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¥nsdrsadurnluuiion suaviane saneiies Smiawan anduhnsiulusn
6 Tundnethadeiinfiniunisendends Tns 1 luazdn 2 Usu Ae Taulu wazdansly
Neshegadlyaudsnide half strength malt extract agar (MEA) 71l Chloramphenicol (50
mg/l) uaz Rose Bengal (0.01% wA) Litewzaenisiivinvesuuaihiiouazsiiduideu
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WAndu Tiinnnsvinluusansidessulaeldnis cross-streaking U UL UL TBNT D115 half
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strength malt extract agar (MEA) wagvidn aunseviaiadulaladifien anndudelaladinenly
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A15ANE Nuclear ribosomal DNA internal transcribed spacer (ITS) Sequencing

lalailitla drgluidedlu yeast malt extract agar (YMA) uaztilluuigamgiiuseunu

30 99ANLYALTEARAZIYENT 150 SaUmaUNd tTunal 1 Au a1ndutldtureaduiian 5 i

=

duiinnnenouluvinid phenol-chloroform (Sambrook et al., 1989) wiolwlamsuied

U3gns antuilUiinusunaduduiduemeujiseignlanediueisa (Polymerase Chain

Y

Reaction: PCR) 31 TS5 wag TSa uglnswes (White et al, 1990) $1u3u 25 58U 1N

ada

A31ERUTUAMBULENAMeITBIANTINTINSTaluaasznilsamnututy 1.5 wWosidus

nl' i sag ¥ o (% aaa ! a .
M3 3.1 Alnsiesilddmsuugiteanlewedwaisauas Sequencing

Target DNA region | Primer* Sequence 5’-3’ Cycling reaction

95°C, 20 s
ITS5 (F) | GGAAGTAAAAGTCGTAACAAGG
TS 56 °C, 30 s
ITS4 (R) | TCCTCCGCTTATTGATATGC

72 °C, 1 min

* F uay R 1Aunu1e forward way reverse uainu
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& [ | a s Y ' a o . o w g YV
nUUiINITdsudufduedl19819lUE UTEN Bioneer I11n Useinainmdla

dl' o . L% 1 £ 5 o 0O W a = a‘d' %
\18YI1N1511 sequencing Yo4iI0E e v ntuhaduiadlelnailalunsiaaeunnugnéies
aign1ilSeuiisuiudeyaiieglugiudeya GenBank vae NCBI lagldluunsy BLAST
wagviin1siaseatayanielusunsy Bioedit version 7.2.5 31nHUYIN15AT19UH U
AUAURUTNIINUFNIINIINTS Neighbor joining AaelUTNTL MEGA-X version 10.0.5 lagld

Selenophoma mahonia W outgroups d@nsun1siUTBUTBU (Yanwisetpakdee et al., 2016)
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(13799 1n) Baansaduunialadoantiidu 2 nqu lown nquil 1 dnwazvedialadl Tdvumndu
JUINANAS Hulilldnvarindeduiiilen danmd 4.1 nuluusnalaulu 5 deg1e uaz

Yanelu 3 daegnediu nquil 2 anwaglalatl Tdvundeu jUs1anay urllnuiivguse lidlidlen

Y Y

Aanndt 4.2 wuluusnadaulu 2 fege wazUanglu 3 fege lnglalatvews 2 ngulaidingg

Wasuwlasanuwuzvaalatal

A 4.1 dnwasglalail Aureobasidium spp. IWUNGUT 1

A 4.2 snwasglalail Aureobasidium spp. INUNGUT 2



wazilounlalaiivg 2 nauluialadan wdidunaniundesganssauwuulduas wudn

1Aladlll Charmydospore Blastospore Wag Hyphae 913 2 ﬂfju
A15AN® Nuclear ribosomal DNA internal transcribed spacer (ITS) Sequencing

LﬁaLﬁuﬂ%mm%uaLSuLaé’wUﬁﬁ%mqﬂiﬁwaamaLia WUt annsndiuUadufidue
Ieinsuyndaeene uazillevnluvhaidninslnidatusnguaviduertmmnedies 1 uau (band)
Faslvunapaianali ndaanthdsluaseaouddiuiandlelndnuin drfuiiiedlelnd fluun
510-570 guua (base pairs) waziilethluisuifisuduteyaiieglugiuteya GenBank o NCB
aeluunsy BLAST wudn fannuaaieafsdudaiduiinilolndvesdudnmizlunduves
A. melanogenum Wievhduiealelndluiinsies uazadaunundamiuduiusmeiugnssy

melUsunTi MEGA-X version 10.0.5 1ag/35 Neighbor joining wui1 §38e19%14 13 fiagadnag

1 a U U U d‘
Iuﬂqmmmﬂuﬂ‘u A. melanogenum MINTWN 4.3



a a [ v 6 1y . . o v 0O Y a al
2NN 4.3 LquQmmmamwusmwuqnammaa Aureobasidium sSpp. Nas1nanuilonale-

Inavesdy ITS F9iAT1%0875 Neighbor joining

10



11

uni 5

a L
I saduavaIUNS

'
Y

Aureobasidium Ainuludsumalneduiissnuiausenuldimnnineuesine oy
Aureobasidium pullulans TueinavinaUiauludsminmssvduazSaniaae wazwuluuiiam
éu%ﬁumaaﬁ;mmﬂiaﬁmﬁmmé’ﬁ (Punnapayak et al., 2003) uaﬂﬁ]’mﬁ?uﬁﬂwu Aureobasidium
spp. Utaradialunging Mangifera indica alanin Saraca indica wasuzy Tamarindus
indica if;;ﬂfd5w%Lammﬁagu%Luum‘luﬁmﬂf’n,l,aw%nmﬁﬁmimﬁ (Prasongsuk et al., 2005)
waziinisdnu Aureobasidium usiiaweilsvesUszndlne stegnlneuarSuaiifu nu

Aureobasidium thailandense US 1 lUTBIUEU1ULNA Pithecellobium dulce LWL a

¥
I~ a

Thespesia populneoides LaEUNUNIND Azima sarmentosa FAUDINURAIVOIAY LAZNY
Aureobasidium melanogenum ushiadluiwdnnatesiin 917 widenlarvuensia Acanthus
ilicifolius N33 Terminalia catappa Tnsnslulng) Rhizophora mucronata ¥¢asu Suaeda
maritima KUNNIND Azima sarmentosa LLazUiz@:ﬂ’m Pterocarpus sp. Hudu 3’33J1‘1J5<‘1‘1ﬁuﬂ’3

YsAUMBIUAY (Yanwisetpakdee et al., 2016)

31NN13ANYIMNEUFIWINET WU WefnwIfiog1Iundeganssatwuuldias

da1u150d9Lnm Charmydospore Blastospore hay Hyphae lad st udnwusdidyves
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Aureobasidium spp. wagananuwazlaladdidvuniy JUs19nantes MuRidanyuzIInaIen
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Prasongsuk kaganie (2005) wudn lalaives Aureobasidium pullulans SEvNNEUNTEATY
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