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ABSTRACT

Twenty fungal isolates of Aureobasidium were isolated from many healthy leaves of
different citrus trees. Fungal isolates understudy were identified by using morphological and
cultural characters. The results revealed that the isolates are belonged to the species A .pullulans.
Molecular identification of the isolated fungi were carried out using the specific-PCR reaction. The
results showed 17 bands of purified genomic DNA from local fungal isolates of similar size ranging
(500-600)bp. These bands have the same size to that obtained from the standard strain A. pullulans
NRRL 58560. On the other hand, it did not show any band of the DNA as a result of the Specific-
PCR reaction specialize of isolates (Ap15 and Apl7 and Apl18) in the agarose gel.

The sequence of the nitrogenous bases for the Specific PCR products were determined for
three chosen local isolates. The results were analyzed using DNA Blast / NCBI program revealed
that there is a similarity higher than 95% between these sequences and those of the standard
strains of A. pullulans already recorded in the Gene Bank. Additionally, the point mutations
whether they are substitution or addition or deletion were observed in some positions of the
nitrogenous bases after comparing the sequences of the tested local isolates and the standard.
These mutations may occur spontaneously.

This analysis results sent to GenBank using the website of the NCBI and introduced in
GenBank record as standard isolates and given a cod number in the GenBank as follows: Apl.sgn
Apl KX964610, Ap7.sqn Ap7: KX964611, Apld.sqn Apld KX964612 This confirms the validity
of the results obtained in this study and diagnosis of the validity of the local isolates under study.

Keywords: Aureobasidium pullulans, NCBI, sequencing, Specific PCR.
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LYl s Lielia dagal) saneiall cilyySull Al cilyyhadll aa) aa) Aureobasidium pullulans kil e
sl 4l Dothideales 4s, s Dothideaceae ille A1 a3 ) daall 4l clpladll e hadll 13a
O b oShn Al il daua 2l e sl Wl (Yurlova and de Hoog, 1997) Ascomycetes
gy saaally ulally Gblall Lay ey 4l e alie oSal M &l 8 aly JSG il s iy, Ll
Oyl alay jilaly el (e clie SN R ) Adlal Jilad)  ddayll GSLY) ey i) L) @llaS clalead)
Joagd W) all 3 Jie il 1 e 1S Taxe o e a2 ) ey .(Hawkes et al.,2005 ; Perez et al., 1997)
byl zsbu (e lebie & ¥l oda alane () dam G G dpalidll Gaibiaddls (ghedaall ol (e ply (520 d5as
.(Prasongsuk et al., 2005 ) 4l e mlau¥) (e alie & Qi dae lia Lay il

saaia JIKEN Al o D) @l Cun dgmy o pilaally dgudll ddadll cilldll e Al pullulans hdll aagg
Yeast syedll 4nd) LR golal JK&5 Mycelia duyhad asd (10 sSh 3 4ila 3)50 DA Lo yes polymorphic
Chlamydospores 40308 ¢15)5 Conidiospores 4.5 ¢ sl Blastospores dwey ¢lsls (Like cell
-(Punnapayak et al., 2003)

Al dapdall 2aa8 Glaglaall s2ay 4030 DNAJ 4432 4 Genetic Information 485l cilasladll (344
ellich ClafislSeull o dulud a5 Genes sl cawi pdad () ande ¢ 1530 Sl ssinally (A 1agd 4l
A AV Leamys Structural Genes 4S5 ciliyge 1 o ey ig g RNA £ia ol iy leiar daiadtia cailly
<iyelsls . (Paolella, 1998) Regulatory Genes dcaidl <ullysall oo daglal) dladll e 3ylasidl 4 dpandass aila
Random RAPD-PCR alasiu) Gyl e dihll daadl ahasiuly dug,ndl g 161 ule (Shsll i) (530 @il )



7 kil e dglae OVl Jiia et S

Restriction Fragment Length — &l ahd Jish) cpls Jdss 4@, Polymerase Chain Reaction
-(Dunber et al., 2001 ; Edwardes and Turco, 2005) (RFLP) Polymorphism
Jaad) (Gihhg Alsa
Isolation Local Isolates ddaall eyl
OsSiall ALl Laugl) alaainly (1992) Pollock daph cava diliae bl dbias jie 3yl (30 SY3al) pen o
(M\gu\wﬂ/&)‘;umw
e a2 5 MgSO4.7TH0 (e a2 0.055 NaCl e a2 0.5 5 (NH4):HPOs (30 a2l 5 55 Sl (10 2210
vie alaaall leas alies 6.0 vie cungyuel) A8l Jans 55 ZNSO4 5 MNSO4 5 FESO4 (e IS a2 0.02 5 KoHPO,
Aida 15 5ad5 22121 3 dapds s | borun
@O
D585 e a2 50 2(Uilfag) A8V Sl (e Gl dans Sy (1977) ONO Ayl cam Gl juzans
Yeast (e pe 2.5 5 (NH4)2S04 10 a2 0.6 5 MgSO4.7H20 (e a2 0.2 5 NaCl (0 2 1 5 KoHPO4 (30 2 535
15 saals 2121 )ha dapay sa 1 Jaa die aliadd) leay Jangl) aiey 6.0 dic usgynel) o35l Ly extract
.48y
tsasiad) DNAY 4 Jje
Wizard Genomic DNA  .laasul Al pullulans kil <¥e (e (asunll DNA 1 Jie &
Al ddee lede Cupaly B oy o dualdd) dgylaill deydall e Je 1230 Gua Purification Kit (Promega)
Jils Sile 2935 (yhaill )l Gley w3 s 12" 4 Bha dans 2880 2 saaly 438 | 8)50 13000 A (384l
Gles malll (S dilul) sdadll 3 LS Sl 2l Llee Lo cupal #5all 25 EDTA MM 50 Jslae e
Al alaiuly el sy dapkl e gial ziall aas Nuclei Lysis dstse e sids il 6000 (bl caulyl
.(Hammo, 2013) LA jlas Jlas e oS Clye sae dileadl 038 <y S5 (3382 10 3ad (panlly asaail)
4Sya3 x5 ) S (Protein Precipitation Solution) odsdl cawsy Jslae e sl Sile 100 Capals
204 5 e 6 3 sadls 438 5)50 13000 depu (3Sal) 2l Llee dide] GHE (uad 3add 2T aleny Guina
gl i @iy i) Hha daon Jsilinng Y JaS e iy Sile 300 aum danas Ak dypil ) el Ji
300 + LAY claey mahl ciSu ) 35S0l g lalls (5al ) dilee Capaly (Ji¥ly eV A Gl Gl
2 bl Bles 48 15 ) 10 ge J8 Y 320 slsel anbll Caiag L ol )ha dapans sl %70 e il Sl
i) e salsSile 1.5 apall ) sl &5 (Rehydration solution) DNA Rehydration Jstas ¢e sl Sile 50
i) el 2 4 5l Ay Jads laasy 4880 15 304) 2237 8)ha daja (s s RNase
Specific PCR (awdil) jaliall Judedal) Jolidl)
dasls [gybull Ghall 4K / Duhok Research Center (DRC) cusadll dlsay Sye A Jelall 13 ¢l
IST4 5 "GGAAGTAAAAGTCGTAACAAGG®) IST5 forward isawssil el ladiuly s
(e 535a5dl PCR PreMix bl lasinly (White, 1990) (*TCCTCCGCTTATTGATATGC?) reveres
aaall JuSls DNA I e ahe il 100 5 clyadyd) o IS o JsesS 10 4l Cipal Jelis sl S5 . (Bioneer)Kit



GsoATs ) s A 118

Eppendrof ) Thermocycler lall el lea & canll) Cimiagy Lpinall i) cladly jidy Sile 20
1Y) @il Gan (2004) Ray 45k s Sleall 4 &5 ( /Mastercycler /Germany
4583 3 534l 2295 By da 0 2ic DNA I jase 1Yl

fCyanalis 3y90 34 1Ll

Aads 1325 795 s daps 3 DNA J e -1
s 1 sady 058 5 Ay vie DNA ek cliold) Lls) =2
C A28 3 sady 2 74 Hha da v Al -3

L3083 10 saaly 0 74 Asledl) AUxin) Al e 1 AG
Clh 120 a3 <ot 4y 45 5adds % 15 385 5V Dla e cliall Cilay zalipll 55 o lgil any
Vilber Lourmat ) visualized ultra-violet (UV) Transillumination jles aladiuly cBlelall mil8 e CalSy
.(Made In Ess
Specific PCR J paiiall e liail) Jo il ilsll A fil) 30 168Y Juadead ¢y
Llas cWie DA Gamdid) el Jelall oo daslll DNAY adal i il aelsill Julis (ped &
(Automatic Sequencer Applied Biosystem GenitiveAnalyzer ) ks olaaiul (Aplds Ap7s Apl)
Big Dye ® Terminator V3.1 Cycle Sequencing Kit, Applied Biosystem, USA) dlulss 3130,USA)
o Gl [y K il [LS Aaala [Asialls oglall LIS fagiall S5e

@il lhdall ¢ty Specific PCR paadiall el Joliil) sl dptag yilll o |9l Juaded Jalas

LK /DRC il dloay Sye b Ganadiall e loaill Jeliil) ailgl dim g sial) 2ol Julud Qa3 (g5n)
3an o DS die IS0 edluliil) auead iy DNASTAR/Laser Gene gl aladiuly dgas daals [ghaull Gl
Agpad) Al alasiuly edllidll awea @) a5 SegMan (DNASTAR/Laser gene, Madison, WI).

Gob oe cliall @by 8 agall Slal ) lelay 3 NCBI BLAST iy & cilial)l bl calaaf &
Gl el e dadly 3355l cBludiall aaatl )http://blast.nchi.nlm.nih.gov/Blast.ci( s 58N La )
Gl ad eolulall ALl

MOLE  geelill clpal cuaniiias) ()il cdlulas s Ly A8l L)y Auhal) ad cilipel) cblles Cayal
o3 gy (gt lalde e Jpanll 2 3 cAgaaill Aalill e A SY)5 dla EY) el anail BLAST
t SN Il Gk e Ayl ALa])
(http://blast.nchi.nlm.nih.gov/moleblast/moleblast.cgi)

AZBlially gty
Llaal) el (andids
SVl Jae JSy Cuadd ddlide @bl @sls saae abae e el dphadll c¥Rl e Jaasll &S
(s sy 2suY)) Cule dnliie Olsll I3 Chjarivuall il a8 (i paxivddl Morphology ol Jall e
A bl alul jbd Al Gl daua WLEY dagi a5 Leish cpa all) dpala Chexiadl e and jehas
O8Ol Gl e DAY adll o) cps & (WU et al., 2012 ; Manitchotpisit, 2011) pullulans


http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://blast.ncbi.nlm.nih.gov/moleblast/moleblast.cgi

e )Lﬂ\w%ha&‘}bﬂéﬂ:uagﬂ

e fase o Ll 13g] aalsl) LU Dylaiy (1 JSall) A3l Alle alsill el clude cilila <3 Gadipe lgashau
Gl caline & pladll YL e S g g laslas) S sae jalas e ledie & c¥ally DL (o
Lo Jansls jeaddl cat ladll Glue Cuasd WS L (Leathers, 2003) saxic jolaas (o clie My dsalall byl
psdl) smguedS shay LA aasie ekl slally Al dmg el shll Led sela 3 kY] A
cJsall) Lo s cujelale AL pullulans NRRL58560 yaill 4pull) Aljally g lie caais (A=2¢JSEN) (Aauads)
Loasty Gyl Morphology ol J8I Eus e (Prasongsuk et al., 2005) aas Gilay 1 (B-2
JEIYI Zaaes Jea (Sugumaran, 2013 Wu et al., 2012; Gaur and Singh, 2010;) 053 L as Géi, - JIKSY)

. A pullulans kil L e S0 polymorphic

ddaal) A3l A, pullulans skill 4 kel JULEY) aui A 12 JS&)
A. pullulan NRRL58560 kil il 4ial -B 3 DNA J e



GsoATs ) s A 120

DNAJ clual SlyeS ds il eha) 5 Apullulans shaill e ddadl c¥ill aguall DNAL (e ax
sl Jshll die dadnll 5 4B Dl a8 %0.7 S5 Agarose J Sla alasauly sl
LEAY) a8 Gliall 8 esiall DNA Y aa e U UV Transilluminator Hles 8 (sl 254)
) il jraal @lldy € ana @l Ayl cliluay cila Y anall L 45kiie DNAY (e a3a S
Aglad) dylaill E3all e slaiall asiad) DNA I cilie aand 55 8V Sl A \gtakid
sl DNA A jawiiall e lail) Jeldnl)
Alaaiuly  Agdadl Vil e 3l DNA I Glied paadid)  geloall delall (g5
ITS4  revers  °GGAAGTAAAAGTCGTAACAAGG®)  ITS5  foreword  tsald
2l masy (3) JSall; (Hammo, 2013) (*TCCTCCGCTTATTGATATGCY)
=500) wle zsliy aals anay Adad) Akl ENGRD e il DNAD (e daia 17 calaag (3) JSall Gpaj
AP2 5 AP1) djad) el (e slinadl DNAY Gl Ganadiall el Jelall (e 4ail 4y acli z53 (600
Apl9, Apl6s Apl5, Apld s Apl3, Apl2s Aplls Apl0s Ap9s Ap8s AP7 5 AP6 s AP4 s AP3
4ndi aaall ellia i) a5 A.pullulans NRRL 58560 4sulsll dljall (e slsall DNA J) do)ay ei)lias (Ap20 s
DNA I (& dimg sull baeld Julus 8 gty 4S50 SOl 5a 45 QIS DNA D e a3all 038 5eda s
<l3 DNA D) aja a5 paadidl Jelill Glaaly oiall) 8 sagmsal @l acti o) e lsind ) ciall 03] asinll
Agliid) slaay)
& (Ap18.5 Apl7 5 Ap5) ciielly palsll avadiall ieloaill Jelill dags DNAY (e daia 34 el ol
o g il 2ol e DAL 3gas aae )l gsaldly ) DNAY Lyl Jib ) Sl asm Layyy - 55)8Y) Dla
£53UlL Ledalsy) 401Kl L) Al c¥3all o3¢l asiall DNAJ
Jelall 48 adadiul xe Martini et al., (2009) 4d) Jas b ae 360 lale Jpaal) 2 Al bl o380 o
Ombe zsbi leaas S5 Apullulans hdll e e sliad) asiall DNA I Glie Cina gl pacadiall el
delall 4@ aladinly (2009) Alam et al. (Sa @S, LITS2 5 ITSL ool alasinly s2elé =55 (600-500)
4x3lll DNA U adad aas 085 Pleurotus nebrodersis hill (e Zalas &Wie 9 Ganddi (w0 (avadiall e Ll
saeld =45 (625-575) oo sy Je &) (e
£ 4 Rhizoctonia solani _kill ;e e 50 le (2013) Ganeshamoorthi and Dubey 1 4.2 45
il V3l paead aaly anay DNA I e ais Cipela ITSA 5 ITST chlinld) aladinly pavadiall e loail) Jelal
B2l =45 (650) Waxe



2r Dhil) e dgdae OVl e (e

9 10 11 12 13 14 15 16 17 18 19 20

Llaal) Ay yhadl) el (anadial) e L) Jolidl) il :3 gl
A. pullulans kil <¥ie (20 -1) A. pullulans NRRL58560 4ubill i3l (S)
Marker #SM1331 Gene Ruler Fermentas (M)

Specific PCR ) paadiall (e L) o linl) geilsid Lo filil) 20 168Y Jealedd Jladg dualpd
G Agdae Ve EDE (e slad) DNA I @il Specific PCR jawadiall ieluadl) Jelill gls cial
35e &) cilasls Aplds ApTs ApL <l as PCR Jelis b diage dai cilie) Alie 17 G Ge cuid
el e adlulid Je Jpasll & Cus Llgle Sequencing ok c)ay LS Zaals [Asially aglall LIS [ 50al)
DNAD il L g il
t oSN Bl Gk ge DNA - BLAST  diai gl 60 odlalall o culid

Basagall LA e Lepld a0 Olus DLl o3¢d Jilaill ¢1)aY http://blast.ncbi.nlm.nih.gov/Blast.cgi
ApPL ijall DL G %98 Aty e 4l d5ay Jilaill milG cujela) 3 Gene Bank ciliall ol b dadls
(554 Jal) KC253972.1 8,0L clial) el 8 ddaddl Aureobasidum pullulans dphdll a1l edulu g

Ediland Resubmit  Save Search Straleqies  » Formating options & Lownioad Youl[[[l} How to read s page  Blastreport sescrptorll
Molecular Identification of the local fungal isolates from genus Aureobasidium and ization of ide pullulan produced from some of them
RID EKOCSVAFO1P. (Expiree on 03-18 02:27 am)
Query ID Ic||Query_l4487 Database Name rr
Descriptiof AP 1) Description Nucleotide collection (nt)
Malecule type nucleic acid Program ELASTN 2.3.1+ b Citation

Query length 431
Other reports: » Search Summary [Taxonomy reports] [Distance tree of results]

© Graphic Summary

ISIInuTon of 100 Biast HIS on me Guery Sequence &
KG253872 stain UOA/HCPF ENVT1B ISolate . §=749 E=0 |

Color key for alignment s cores
<40 4050 80-200 =200
.....

1 80 160 240 320 400
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Aureobasidium pullulans strain UOA/HCPF ENV71B isolate ISHAM-ITS_ID MITS391 18S ribosomal
RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal
transcribed spacer 2, complete sequence; and 26S ribosomal RNA gene, partial sequence. Sequence
ID: gb|KC253972.1|Length: 577Number
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Uncultured Aureobasidium clone PRL.1.38 18S ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, complete
sequence; and 28S ribosomal RNA gene, partial sequence GenBank: KU671017.1 Length: 542
Number


http://www.ncbi.nlm.nih.gov/nucleotide/434860812?report=genbank&log$=nuclalign&blast_rank=1&RID=EK9C5VAF01R

123 il (e Adae Rl s padld

Range 1: 5 to 472 GenBank Graphics

Score Expect Identities Strand
817 bits(442) 0.0 460/468(98%) 4/45,3_(93@) Plus/Plus
Query 1 TAAAGAGTAAGGGT! TTAAAACT. =]

i lIIllllllIllllIlllIlIIIIIIIIIIIIIlIIIIlIIIIII|IIIIIIIIIIIIII
sSbjct s TAAAGAGT AAGGGTGCTCAGCGCCCGACCTCCAACCCTT T TTAARACT. 64
Query 61 GTTGCTTTGGCGGGACC TGGGGATT CCAGGCGAGC 12e

- IIIIIlIllIIHIIIIIIIIlII IIIlIIlIlllllllIIllIlIIIlIIIIIIl
Sbjct 65 TTGTTGCTTTGGCGGGACCGCTC CGAGCCGCTGGGGATTCGTCCCAGGCGAGCGC 124

Query 121 GCGCCAGAGTTAAACCAAACTCTTGTTATTTAACCGGTCGTCTGAGTTAAAATTTTGAAT 180
PORRRR R R R R i iR iR i i n i e i inngniining
CCGCCAGAGT TAAACCAAACTCTTGTTATT TAACCGGTCGTCTGAGTTAAAATTTTGAAT

sb3ict 125 184

Query 181 AAAT! TTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAA 240
Hnini ERRRRR R e e e e e nnnnngntnl

Sbjct 185 AAAT TTTCAACAACGGATCTCT TGGT TCTCGCATCGATGAAGAACGCAGCGAAA 244

Query 241 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTG 3@0
= PERRRR R R R R e vy nnnnninng
Sbict 245 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTG 304
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Aureobasidium pullulans isolate SE 18S ribosomal RNA gene, partial sequence; internal
transcribed spacer 1, 5.8S ribosomal RNA gene, and internal transcribed spacer 2, complete
sequence; and 28S ribosomal RNA gene, partial sequence GenBank: KU141396.1 Length: 600
Number
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Range 1: 19 to 584 GenBank Graphics
Score Exp.c' Identities Gaps Strand
1013 bits(S48) S60/566(99%) 0/566(0%) Plus/Plus
Query 1 AACAAGGTT GCGGAAGGAT! TAAAGAGT AAGGGT 6o
IIIIIllIIIIIllIIIIIIIIIIIIIIIIHI|IlllllIIIIIIIIIIIlIIIIIIIl
sSbict 19 TAACAAGGTTTC GCGGAAGGAT TAAGGGT! 78
Query 61 CCCGACCTCC CCTTTGY'I'GT"I'MAA( < 120
PERRRRRRLLLIenl IIIllllIIIIlllllllllllllllllllllll III |
sbjct 79 CCCGACCTCCAACCCTTT! CTTGTTGC GCT S 299
Query 121 TCGAGCCGCT CCAGGCGAGCGC TAAACCAAACTCTTGTT ise
(SRR RNNNRNNEYI IIlllIIIIIIIIIlIlIIlIIIIIIIllIIlIIlIIIIIIIl
Sbjict 139 TCGAGCCGCT CGTCCCAGGCGAGCGCCCGCCAGAGTTARACCAAACTCTTGTT 198
Query 181 ATTTAACCGGTCGTCTGAGTTAAAATTTTGAATAAATCAAAACTTTCAACAACGGATCTC 240
R RSN annyl
Sb3ct 199 ATTTAACCGGTCGTCTGAGT TAAAATTTTGAATAAATCAAAACTTTCAACAACGGATCTC 258
Query 241 TTGGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGE. 300
IIlIIllIIIIIlIIIIIIIIIIIIIllIIIIIHIIIIIIIIIlIIIlIIllIIII
Sb3ICT 259 TTGGTTCTCGCATCGATGAAGAACGCAGCGAAAT AAGTAATGTGAATTGC 318
Query 301 TCAGTGAATCATCGAATCTT CGCACATT! CCTTGGTATTCCGAGGGGCATGC 360
PERRRRRERLIRRRNINT IlIIIIIIlIIIHIlIIl 1 IIIIIIIIIHIIIIIII
sSbjct 319 TCAGTGAATCAYCGMT CcTY CGCACATTGCGC CTT ATTCCGAGGGGCATGC 378
Query 381 CTGTTCWGTCA CGTCCTTAGTTG 420
IIlIIllIIIIIl IIIIIIIIIIIIIIIIllIlIIIIlIllIIl [FRNRRARREY]
sSbict 379 CTGTTCGAGCGT TCAAGCT CGTCCTTAGTTG <38
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Query 481 CAAAGGAGAGGAACT TGAAACCTTTATTTTTCTAGS cse
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sSbjct 499 CAAAGGAGAGGAACT TGAAACCTTTATTTTT sss8
Query S<1 TAGGGAT.
IIlIIlIIIIIIHIIIIIIIIHII
SDJICT S59 CGGATCAGGTAGGGATACCCGCTGAA S84
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Aurecbasidium pullulans(emb|AT244233.1)
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