[/—F]

HEIRINVD —F—HORESNTCEROBERIIFBEITICK 2EE

B feE T it

e

vaiE Lt B it

BEE BR?2 G T !

Identification of Fungi Isolated from Complained Mineral Water
Using Sequencing Analysis

Eri TANIOKAY, Hidetaka TsudJi!, Hiroki NISHIUMI!, Denshi TAKAI!,

Masatami FUJITA2 and Masatsugu CHIKAHIRA!

L Infectious Disease Research Division, and 2Life Science Division,

Hyogo Prefectural Institute of Public Health and Environmental Sciences,
2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

The complaint that the mineral water was contaminated with a mold-like float was reported to the public

health center. The public health center collected some packs of the mineral water from the manufacturer and

asked our institute for a quality conformance examination of them. As a result, the coliform bacteria was not

detected in all samples and the standard plate count was 2.5x10% - 1.5x10%/mL. Additionally two kinds of fungi

were detected by morphological observation. One of them was identified as Cladosporium sp. morphologically,

however the other could not be. We performed sequence analysis about ITS region of rRNA gene to clarify the

unidentified fungi, it was identified as Exophiala salmonisbecause of high concordance rate (99%) with sequence

data of F. salmonis disclosed in the internet database. Therefore, it is useful to use sequence analysis in

combination with morphological observation in identification of fungi isolated from foods.
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DAL EIIToTEBY, TR T, T
TOEMNIAET S YR —2L RNA (rRNA) EIRF
D FLBLH A L3 D M REMEARAT 23 K < v b T
Wb, AR, BEEMREICEWVT, FREEE LI,
rRNA R F O CTEREHR DO R FEO[FE
FEIC#ELTWD E SN D ITS D fEiric L 2 FRE
ERRT-OT, BEEHOBRERBE L HbE TlE
T 5.
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1. #ok
WAINTZI R TNV 4 —F— 1 TEAMIERDOE
ALAY) IZERESNTEY, 4RET X CTICiRilE
PO RPN iz,

2. Bim

B a ME A ICERELL, YT CEESR L
7=,

3. KIGHTH

FEHEWR O 10mL, 1mL K ONOfE AR InL % & LE
o, LBREEEE (8 L, 35°C T4SHFMIEE# L CThsit
DI N AFEADEELBR LT

4. —HEE £

FBHE R 2 W B U v B BT T 10~ 10" |2 Be BE
FIRLT, Hx 1ol To% 2D v — LIZHhiE
TR AR R EE i 15~20nL 2 1 2 TIRA LT-
%, 35CC24RpfisEsE L, %I L.
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FBIOOMLE A T T T 4 & — (FLER0. 45 um,
millipore) TABL, 74L& — EDREYZ2n0LD
TR 2R E K IZ IR U TR0 MR & VR L 7= 4%
0. ImL% 7 125 A7 = =a— LHIPDARZHLIZ &AL,
25°CIOHFAIEER L7, S BIC, ZORMKInLE 7 =
Fh7z=ma— YT e—7 v R TEEML T,
25°C 10 H [ 528 #%, PDAKZ 1 (Z iR L C25°C10 B [ 5%
HL7-.

5.2 BEHEOEREFRR

PDAREH D 2 v = — % $95 L C FJEPDAES 1T 10
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PDARE L | D Sik5 3 B E /> 5, Heng B D J5 {5 TDNA
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ITS1 %8 15k #9 0% I PCR 7° 5 A ~ — |L ITSIF(5
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~CGTTCTTCATCGATG-3" ) ¥ & M-, i i0. 5 u M
75 A ~<—, 200 u M dNTP Mixture, 0.5U TaKaRa
Ex-TaqlZfiHDNA 1 L& X CRERE25u L & L
7-. DNAFEMEIX, 95°C/54%, 94°C/30%) —55°C/30% —
72°C/60% (35 A 7 L), 72°C/104 CfFo7=. =F
uLsTuavwA REgtel. 5% 7 Ha—RA X AN
7~ BRIKENC LV EPIDNAD HIE 2 R L7=1%, Z D
ik % QIAquick PCR Purification Kit (QIAGEN
) Ik
5. 3.3 DNAHE ZEE S Dk E

5 8UDNAIXBig-Dye terminator Cycle sequencing
Ready Reaction Kit (Applied Biosystems) % W
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P A TN)THEA VY hy—T v ARG E TS 7.
FRFEM DAY v T T KTV AiEERZIT, 95°C5
4y BN E# ok ¥ L T, ABI PRISM 310 Genetic
Analyzer CHEEEI I % P E L 7=,

5. 3.4 DNAHE FLELHI D R AT

We® Lo BB Ao C, BLAST (basic local
alignment search tool) 2 X 2FHEIMMENTIC LD E
A R E LTz
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BN BIE L2 Z E RN ST,

R/ R RN

2. HEORE
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Fig.2 Cladosporium sp.
A) Cultured colony in PDA (25°C, 15 days)
B) Micrograph (Xx400)

TH®RORARS 2EEDan=—NHESR-. =
nHoapn=—{ZonT, Fb— b&xHnioiliths
BEORATA RANVF ¥ —IZ L DIEREEITo 7.
IO b—oiFan=—DWREOSEF R EDE
eI R 2 & Cladosporium B & & %2 b i
(Fig.2). & 95 —HFHL, BEILOEBOHER NN
HTHolld, ZOHED rRNA #xT O ITS1 FE
DHFIERL S % P& UAR R PERRAT 24T - 7=, fifAT L7z
263bp 1L, Exophiala salmonis (GenBank accession
number : AY213652) O FLHEIE & 99%—FK L7z, =
AUZHESWWT, HHE ORI 2 R8I D\ TR
R LIz& 25, PDA Mt bod o =—JBREKR Oy
A DGR Exophiala salmonis DR & A LTz

Fig.3 FExophiala salmonis
A) Cultured colony in PDA (25°C, 15 days)
B) Micrograph (X400)

(Fig.3).

£ 77, IWHEHIHH > & Cladosporium J@ & & 2 B
TEHEIZOWT Y, [FERICHET LIZE 2 A, MITLT
226bp X Cladosporium sp.
EU139855) > %k & 100%—H L 7.

UbonzZEing, IRXTNVT+—F—H ORI
Exophiala salmonis X Cladosporium J@IZ X % B
R EB 2 bz,
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DHTEFHEBEOREICEET D &0 2EAIcBNT
WA EIC L D2HENEBIT G CTh o 72 & 3h
HELTWA., HEE O rRNA E{xT1% 18S (small
subunit rRNA), 5.8S, 28S (large subunit rRNA)
DIFEDOH T 2=y F&, ZNEDORICNTET S ITS

(internal transcribed spacer), ETS (external

(GenBank accession

number :

transcribed spacer), IGS (intergenic spacer) @
AN A — IR CHERL ST D 7L rRNA R T D
FCH, 185 X288 LWnofe T =y NMEKITE
DEEIZEL TS LI TS, Zhizx LT
ITS fEIRIF S < O RPN ERM S N2HETH
Ll, RO X 5DICHEHTHD & &S
NTNE Y ZoZ ent, SEFEx ToEES iz
HEIZHOWT, AAERTLEOITIEIZ & - TITSI

— 48 —



fEIR A fEAT L7272, Cladosporium & Cdh 5 Z & I1XH
LIEbDD, TOREDOFREIZIXES LT, Z
T DWW TUE, FEICE o TP L 7= fiE AT fE I A
BB LEHIHIME? bHHZ b, L
ERENZ [RGB T~ 5 72 8D D W B fiy /IR 00 18 8 o fig ik % 138
ETHZ R LEEbhi-.
BEIIBEMSEICESWT, EBEMYG4HN
TMHINTWD., —F, BB TONEERRITMHE
VENTELT, FLEEICL > CTHEE BT —
AEICKRERBO R D B E, HEIZBIT HHEER
FIFRATICITFRERN R SN TWS. LavL, ZThbo
ZEEHELOD, MRIETHLIBREIZESFE
fE R, HEEFSIMRAT OFE R A MK T 5 2 & T, #
WCIENZHZFENATRICR S L Bbhs.

3. HEACEHKICE T 5 EEOEA

TETRECE K TlX Penicillium, Cladosporium ¥ £
W Aureobasidium 72E D5 YN L WL E X T
W5 AEl, FHax NREE LTS Cladosporium J& <0
Exophiala J&I%, kkx REEKNDRH S TND
"W, Cladosporium J&1X 72 P FEE D 30~40% % 5 &
% & Zd, Exophiala JBIXERHKSEERICFEET
LEThHDZ &b ', 4RI R T SRR
ZBIT DA T T A RFHEBF OGS, 5 WVITTE
ERBOARNBEO)RERRENFEREEZ L.

Cladosporium JE %, Exophiala BEIXATERE D
WWHELTEY, ERLTHAKSOEE T 220
EExLRA. LrL, HEICKLDREHEICON
THEHARARAELEL L, IHICX 2R MIGERITEMA
TRECTERY. WL 2WBHEREYIET 5T
X, ALY RERL TS LIS, EME»L R
AICEDETORARTETY EIHRIIETHY R
TR EZATYY, ZAUCESWTEY) R E L R
ELEMERALT O 72 &, BIERREORAEF MK
HHb.

IV &0

20084E6 H, ALTLIX TNV T 4 —F—IThE
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BERERAL BTN E L2/ o>\ T, Yo s
—THRA LIRR, RIBERITVTb RN, —k
I #0T 2. 5X10°~1. 5 X 10°{f /nL ThH-7-. HH
TIL, Cladosporium BW KON Exophiala salmonis
DR &7z, Exophiala salmonis \Z2OW T, 1
BB DL TIEFE TE R 27203, rRNA R D

SRR EREIRI AT e v v A —FCE 55, 2008

ITS1 fEIk D FERSIRATIC & > T, BEARE T
oo ZoZEMND, RiHFROERRFEICHE LR
fENTEE GRS 2 2 L1k, BBEESCTEMREIZRB VT
FHTHDLEEBEZ LN,

U

KFEEEZDIZHTI-0, ZTHhniziZxE LR
ATERARR, TRILEFREAESITOBGRE 412
AT LET.
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