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A phylogenetic analysis of a xerophilic fungal species, Aspergillus penicillioides

Taisuke Kasetani, Shunsuke Aoki?, Suguru Tanabe?, Hitoshi Takeharu?,
Mami KokajiP, Atsunori Isshiki¢ and Mitsuhiro Yoshida ¢

Xerophilic fungi can grow under condition of reduced water activity, and deteriorate cereal grains, dried or high sugar content
foods, etc. Monitoring of storage condition and early detecting of the harmful fungi are both important to prevent the deterioration.
Thus, a DNA microarray to detect and distinguish rapidly such xerophilic fungi was developed. However, the array required two
oligonucleotide-probes designed from rDNA ITS1 region for detecting of Aspergillus penicillioides. So, to confirm the function of
the two probes, 11 reference strains and 51 wild strains of aspergilli belonging to Sect. Restricti were collected, and then molecular
phylogenetic analysis by ITS 1 & 2 and B-tubulin regions was carried out.

A. penicillioides strains were divided into three groups (G2 - G4) in each phylogram (N-J tree). G2 included two 'A. vitricola'
related strains that was a synonym of A. penicillioides, and the group was close to A. restrictus rather than 4. penicillioides. G3
included JCM 22961, ex-neotype of the species, and other reference and nine wild strains; G4 included four thirds of tested wild
strains.

It demonstrated relationship of strains in 4. penicillioides that one probe detects G2 and other detects G3 and G4, so the DNA

microarray has high function to detect and distinguish rapidly 'sub-species' of it.
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Table 1 List of Strains

Number of Sooes Sequencefor [
Reference Strain pecies ITS1 &};O%??HIEHHD rigmn
ATCC 66597 Aspergillus. penicillioides Spegazzini v v Clinical
JCM1727T A. restrictus G. Smith ; ex-type v v Cloth
JCM 10256 A. penicillioides - v Dried fish
JCM 22670 A. penicilliorides v v Rice grain
JCM 229617 A.penicillioides ; ex-neotype v v Human palm
JCM 22962 A. penicillioides v v Peanut
JCM 22963 A. penicillioides v v Jute
JCM 22968 A. penicillioides - v Dried fish
JCM 22971 A. penicillioides v Tablet
NBRC 8155 A. penicillioides; ex-holotype of ‘A. vitricola’ v Lens
_NBRC 100539 | A penicillioides | v | v | Noodle
Code of Wild Results of BLASTIN) Location
Strain ITS 1 - 2/ B-tubulin (code)
WAX-01 A spergillus penicillioides / - v v C
WAX-02 A. penicillioides - v v C
WAX-03 ‘A. vitricola’ / - v v C
WAX-04 A. penicillioides !/ - v v C
WAX-05 ‘A. vitricola’ / - v v D
WAX-06 A. gracilisor A. conicus or A. restrictus/ - v v D
WAX-07 A. penicillioides - v v D
WAX-08 A. gracilisor A. restrictus or A. caesiellus/ - v v D
WAX-09 A. gracilis or A. restrictus or A. caesiellus/ - v v D
WAX-10 A. gracilisor A. restrictusor A. caesiellus/ - v v D
WAX-11 A. gracilisor A. restrictusor A. caesiellus/ - v v D
WAX-12 ‘A. vitricola’ / - v v D
WAX-13 A. penicillioides / - v v D
WAX-14 ‘A. vitricola’ / - v v D
WAX-15 A. conicus or A. restrictusor A. caesiellus/ - v v D
WAX-16 A. penicillioides /! - v v D
WAX-17 A. penicillioides / - v v F
WAX-18 A. penicillioides !/ - v v F
WAX-19 A. penicillioides !/ - v v F
WAX-20 A. restrictus or A. penicillioides ! - v v A
WAX-21 A. penicillioides ! - v v B
WAX-22 A. penicillioides or A. conicus or A. gracilis/ - v v C
WAX-23 A. penicillioides ? / - v v D
WAX-24 A. penicillioides / - v v D
WAX-25 A. penicillioides / - v - E
WAX-26 A. penicillioides / - v - E
WAX-27 A. penicillioides / - v v F
WAX-28 A. penicillioides / - v v F
WAX-29 A. penicillioides / - v - F
WAX-30 A. penicillioides !/ - v - F
WAX-31 A. penicillioides! A. penicillioides v v G
WAX-32 A. penicillioides ! A. penicillioides v v G
WAX-33 A. penicillioides! A. penicillioides v v G
WAX-34 A. sp. (A. sydowii ?) /A. sydowii - - G
WAX-35 A. sp. (A. sydowii ?) /A. sydowii - - G
WAX-36 A. penicillioides ! A. penicillioides v v G
WAX-37 A. penicillioides! A. penicillioides v v G
WAX-38 A. penicillioides ! A. penicillioides v v G
WAX-39 A. penicillioides! A. penicillioides v v G
WAX-40 A. restrictus/ ‘A. vitricola’ v v G
WAX-41 A. restrictus/! A. restrictus v v G
WAX-42 A. restrictus! A. restrictus v v G
WAX-43 A. penicillioides ! A. penicillioides v v G
WAX-44 A. restrictus! A. restrictus v v G
WAX-45 A. penicillioides ! A. penicillioides v v G
WAX-46 A. penicillioides! A. penicillioides v v G
WAX-47 A. penicillioides ! A. penicillioides v v G
WAX-48 A. penicillioides ! A. penicillioides v v G
WAX-49 A. penicillioides ! A. penicillioides v v G
WAX-50 A. penicillioides ! A. penicillioides v v G
WAX-51 A. restrictus ! ‘A. vitricola’ v v H
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DL REN %2, Yvazmy - ¥—X&2FHLAL
NA TIUVHA —Y— - =X (Z—Z A7 —VH) 12
A, WAREFhTHK, IZEY—FE¥—%— (BioSpec
Products Inc.) 12 & 23RECTHIE L7200 XY, HEWE
i 2 QuickGene-810 B X N ZF 0 H TR F v + TH
DAL DT-S (74 VAaM*) 2T, EFE
WZhEo THEL 7 2 DNA i L 72,
HAE, [ZEE L RES Y MTEEHEED RBKH)

ICBEIhTwd
PCRRIG : 7514 ~v—, AFE&RIGEMH

DNA R x F — ¥t (PCR) HEICHWE 75
4 < —1%, rDNA B 5t o Wl 5 A <~ —H% — (ITS)
I & Z DM D 58S rDNA % —#5 L CTHIIE S % ITS1 /
ITS4”, NI AF—VC VIV BIZTO—HTHD f-F 2—
7 VBT O — 2 BET % Bt2a/Bt2b® o & M
Wiz ZORAEER2I1TRT.

F2 PCR 774 ~—0h%|
Table 2 Sequences of PCR Primers

name sequence (5' — 3"/ region
ITS1 TCCGTAGGTGAACCTGCGG
ITS4  TCCTCCGCTTATTGATATGC

ribosomal DNA : ITS1 - 5.8S rDNA - I'TS2
Bt2a GGTAACCAAATCGGTGCTGCTTTC
Bt2b ACCCTCAGTGTAGTGACCCTTGGC

B-tubulin : 342nd - 847th nucleotides
ITS1/1ITS4 7, Bt2a /b ®

PCR B 12 (& 1= 7 3 iH A 3 38 Ampdirect® (805
A8ET) B X 8 Novalag Hot Start DNA Polymerase
(Novagen®, A7) ZH\7-.
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Wiz A ENTW AR WHEEEB & OO IERLS) X
GenomeLab™ GeXP Basic (RNvy 7<= ¥ « 3= ¥ —({h)
EFOEHEMRIE (DTCS 274 v 27 A% = Fv ) #HW
T, HDHWVIE, SRR L TR L 72,

RATBERK

ITS1-5.8S rDNA-ITS2 (L F ITS i) B X O - F =2 —
7 v (DUF bt i) FRZNIonTHE S 7R R
E, EiETHE#RE LS5V 7 b7 =7 MUSCLE 367
TEF], B L72#%, Genetyx® Ver. 1003 (¥ £ 7 4
7 A) ®#HWT, EHREES (neighbor-Joining) # TRk
1 &R L7z, Boot strap trial = 10000 & L, Kimura's 2

parameter method (Genetyx D HiXE) = H\\ 7.
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EHIWF S N B ARk 2k (WAX-34, -35) &% fc 8
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(DDBJRELEASE:EF651929) #Zf4)nL 7.
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[AE R FACITS HIB ORI L 57— & X— Z*ﬁ“@#n
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EXONHEIEL/2DNA ¥ A 2 07 L A T A penicillioides
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Nighbor-Joining Method; Bootstrap trial = 10,000, Kimura’ s 2 parameter method
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