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Aquaporin is a water channel protein, which is classsified as Major Intrinsic Protein (MIP), found
in almost all organisms from bacteria to human. To date, more than 200 members of this family
were identified. There are two major categories of MIP channels, orthodox aquaporins and aqua-
glyceroporins, which facilitate the diffusion across biological membranes of water or glycerol and
other uncharged compounds, respectively. The full genome sequencing of various fungal species
revealed 3 to 5 aquaporins in their genome. Although some functions of aquaporins found in yeast
were characterized, however, no functional characteristics were studied so far in filamentous fungi,
including Aspergillus sp. In this study, one orthodox aquaporin homolog gene, agpA, and four
aquaglyceroporin homologs, agpB-E, in a model filamentous fungus Aspergillus nidulans were
identified and the function of the agpA gene was characterized. Knock-out of the agpA gene didn’t
show any obvious phenotypic change under the osmotic stress, indicating that the function of the
gene does not involved in the osmotic stress response or the function could be redundant. However,
the mutant showed antifungal susceptibility resistance phenotype, suggesting that the function of the
agpA gene could be involved in sensing the antifungal substances rather than the osmotic stress
response.
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o] 5o} gl(aquaporin)-> MIP (Major Intrinsic Protein) EE9 S oF 67%7F oFFolEd FRAE VA dth=
dlof] &3l= & =% A)'d(water transport channel) T2 Ao] g R Th16, 21). ©|# 3 APEL ofFolE o] njYE
2 Azt EAlske Aoz dE] gHA AUth2, 14). oFF A EEe A8 B ot e Fa% AEAENE Ve

olx YL QIZHS HIES EREENA ThdSt isoforme] ) < @ F USSPk 2Ev H27ER] wAEA Y of
Z s 2, HE vIES kst Z)3A0A B S FolXE-L  Escherichia coli AgqpZ (6)$} Saccharomyces

“J(water homeostasis)f-2]°ll F83 ATE = Aoz & cerevisiae AQY13} AQY2 (5, 15)9] 715°] I v5xS &
AR a1, AEoAMe FEE £ I A=l wEt & o] wAEd XS 1 7% Jo] AEe] HEA o
o] AT} #FE5 vils= “4{2 14). pi=s

SuEAE Fe AlEo 2 o] Buje] Hl& olFolxgde A A% ool (orthodox aquaporin)
Z Bl B4 I g Ao Hole 1] 3} ol FolZE| N Z¥EH(aquaglycero porin) 2 THEW, &
AEOME ofFolxd & ] Z BEE A o} FgololMe Fol Wt HaL 57HA] T/ TRE ofFolE
te Aol AUk 53] F3AE g9 9 vy E‘O] HAETH16). AT oFFolxE™e] Ae= F2 AR <t
o2 5o §9 E 50 st} AEstERAd Fa% 9
 These authors contributed equally to this work. < 3P, ool M= XS] 7= glycerol, polyol, ureas
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B 2 Ae 98-S Fse Ao dEA Adrkie).
S. cerevisiage| M= olFolEH o] AHEQLY] - #oF)
| ¥ ou(s, 7, 15), oFFokEdo] HOG &9 22 o
AESY 2 AsAgAA(12) 9 ofug FEAES B3l
Fozde Bofslke A9 AR tiEiMe dEA A &
S. cerevisiage OFFOPEY TAQL Aqyle] EAEAZT
Addixo g drdso] 221 W] & HiEol o aH,
52 FAdxAte] Asigel #ode] welRlth18). E
T 34 WERANM AQYI F-L AQY2 AX EolHF
=< o E dFEY AE Yol gk whdol, 4QY1 &2
AQY2 RS FArhdd A7|H oY TFRTH AE 5Y
ol B & A= duiA 3Uk19, 20).

29 AP Fif(model filamentous fungus)©|™ Z-g-5A)
Apdt(homothallic  ascomycetes)S!  Aspergillus  nidulans
(teleomorph=Emericella nidulans)= F353}9} 48319
AR 7HAH HlwE we S22 7 349 s A dM =
2 Akl g-F7] Fe oS 7L glo] AEleh, st
o W AFrt =35o] hek(13, 17). 3L, A. nidulans
= GAIES G%(yeast)9b= €l THIEAE(multicellular
organism) |22 A|3E7Fe] 45 A-8(cell to cell interaction),
4 2 FAE3} 7H(sexual and asexual differentiation
processes), 18|31 IREQ] {FHHQ 2 FAEC] tpkst
Al A=} ok, 8). Wwt o}t Ho] AFATe] o3t
W A. nidulans= Al 7§9] carbonic anhydraseE 7}X|aL 1o
ol& T3l COE A= Zloew HuHRlor(9), CO7t
ZeLk (bicarbonate)©] H7] YeiHE Eo] Aesimg &
5 SR ol Folx AT F5 A Ths do] A=A
(3). WEtA, & AFAME A nidulans®] FRA X AL
sl 9] ooz FRAE EEEia ol FolA AE
olFolZ AN AFEAdo] =L agpAd FAAY 7)Edl dished
olr 11} SFSITh
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A. nidulans® ©°WYE TF= Fungal Genetics Stock
Center (FGSC)llX FGSC A4Z 1ok Wlo} AlLg3l9lon #
A2 AE APE FEAY dFE= A nidulans NKU3
(pyrG89; argB2; pyroA4; AnkuA::argB"; riboB2)E A3+

Table 1. Primers used in this study

th9). =3 FAHE & FF B g2 2= NKU3
A. fumigatus pyrGE BAZTAIA Aozl NKU3.1 (pyrG89,
A]fz)yrG+; argB2; pyroA4; AnkuA::argB+; riboB2) TT5 A&
AT} A. nidulans<= 37°CollA wisldon, HZ o ulg}
A= CM Bl A9} glucose S 1% F713E Z A2 MM Hl|
A& ARESIATH10). MM iR ¢ @79 FdaTA3d
uw}2} pyridoxine HCI (0.5 pg/ml), p-aminobenzoate (1 pg/ml),
uracil, uridine (1.2 g/L), potassium chloride (44.7 g/L) 5=
Ho] ARSI AR A9 2% 7} = =F agar powder
2 Hrlsle] ARESIATE A nidulans®] B3RS Han 5

(10)9] WHE ARSI

HStga W At

Agtaie= Wnlo]Q(Korea), DCC-BIONET (Korea),
NEB (USA) sollA 74&klar, #j#] 24JE-2 Difco (USA),
Sigma (USA), Junsei (Japan) SollA, 7]E} A2k Sigma
(USA) AIF-S 743t ARS8 FAE 7] 9130
Glucanex”200G (Novozymes®, USA)E AM8-3}51th. Southern
43} 2¥ol= QIABRANE-N' (QIAGEN, Germany),
BIOMAX™ MS film (Kodac, USA)®] AEL A}8-31%t}
2(probe) AIZE $13] Random primer labeling kit (TaKaRa,
Japan)& AFE-3}TE Taq polymerase= EX Taq (TaKaRa),
i-Startaq™ (Intron, Korea)= AFS-3}%]1), agarose gel-> Agarose,
LE, Analytical Grade (Promega, USA)E AF-3191.2 ™, DNA
A= PCRquick-spin™ (Intron), MEGA-spin™ (Intron)-2-
A8}t E-test strip= abbiodisk (Sweden)S 743l Al
s

-

DNA =& ¥ =%

A. nidulans JAXATAZHE FHEAS ANE(PCR)]
1 Southern 2412 83}7] 913+ 34 DNA F22 2o
TAR 71 20-60 mgS V]ERE] Hol 400 pl] lysis
buffer [50 mM Tris-Cl (pH 8.0), 50 mM EDTA (pH 8.0),
3% SDS, 1% 2-mercaptoethanol]E Z7}st] & &35,
o] FHE 65°CollA 1AZF Bt ¥hgA171 £, 559 phenol/
chloroform< ¥o] F&ahaL oeha= AL

A2} A A(knock-out deletion) = $J3] Double-Joint PCR
22)% A9ty WA agpA FAAE AATH] $130 agpA
5'For, aqpA 5'Rev Z&}o]#(Table 1)Z 5'-flanking region,

Name Sequence (5'—3')

pyrG Forward

pyrG Reverse

agpA 5'For

aqpA 5'Rev (pyrG tail)
aqpA 3'For (pyrG tail)
agpA 3'Rev

agpA S'mest

agpA 3'nest

GCCTCAAACAATGCTCTTCACC

ATTCTGTCTGAGAGGAGGCACT
GTGAGCATGTTGTCGTAGAAGA
GGTGAAGAGCATTGTTTGAGGCGTGAGCGTTGAGACCGTGGATA
AGTGCCTCCTCTCAGACAGAATCGCTTGTGAATGCTTGCTGTGG
GCCCGACGGTGAAGATGAGGAT
TGGCCTTGATGAGCTGGATTTG

CGAAGAGCGCAGCAATAGC




agpA 3'For, aqpA 3'Rev Eﬂ]rollﬂ(Table 1)E 3'-flanking

regions 3 & JTE PCRES 31U A fumigatus

pryG XA pyrG Forward, pyrG Reverse Z&}o]r
(Table 1)E PCRE F3sto] A WA PCR thas Lofwith

F WA PCR2 3 WAl A Ldojzl 35720 HHS o83t
|%3= PCRE 43431, viA|et @AIZ  annealing$t
PCR Z3ES FYO =7 3}l nested ZZfo]P(Table 1)Z
PCR3}4] agpA 34} AAE 913 PCR HFHES A=
the, ©]E °]&3lo host <] NKU3S FAS3I3ch
Southern =3}

A. nidulans Y83} agpA A £l {24 DNA
£ F=3t AlFdasL Psds AEE $ 0.7% TAE optE2
o4 DNAE 71719531 0.4 N NaOHE ©]8-3+ downward
capillary ©]%5 ¥'H-& 53] QIABRANE-N' (QIAGEN)E ©]
FAIZTE DNAE ©]5A1Z] & cross linkingS ¢85t UVE
Agstdek. &3] #A), EAs) AlH a8 Ao A=
DIG High Prime DNA Labeling and Detection Starter Kit II
(Roche, Germany) ol uwg} =343}k o|FA A==
membraneS- KODAK BioMax MS film (Kodak)ol] 2A]7F 4
2ol|A =FAF & FAFeTh
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Z¥7} 2 ] (point inoculation) 3}l FA T RIS
P2 282 270, 24X7F B9F Easked Hjstal AN
2838 FEx FollA] 497 37°ColA wiste] Hla
ISFATE. B3 A, nidulans P agpA BE FEAS
Ae] FAHEAE 0.01% Tween 8022 &3} glucose 1%
o] o Z2m) Aol 1.0x10° cells/mlo] HA| HE3}aL 24417¢
37°CollA Zlgn)ekste] vl - FFsch

AF 2B W S fJElixe CM, MMell 42} 0.5
M, 1.0 M, 1.5 M| KCI, 0.5 M, 1.0 M, 1.5 M} NaCl, &
= 1 M, 2 M9 sorbitol & o] T IAE)Rdl], o=}
EdAHo] #F= & H(point inoculation)3FaL 37°CollA 2,
Uzt wleFst & FFSIATH
Epsilometer E|Z~E(E-test)= 23] CM, MM HjX]ol] oF3)
3} o] dE wwls] FHEF3 Fof E-test strip= HIA|
Tl A AWl Hole FiES do=E o Fa
37°CollA] 24A17E B3t st Sof] @Sk FRIA|<]
fluconazole®] 3+ MICES A} &
&3tk

A8t~ E g2~ Hkg- H|2~E(Oxidative Stress Response Test)
£ $EiAE CM, MM Bl A 242} 3, 4, 5 mM 9] H,0.& %
o] whsal, oYy} EAMelFFE 27 EAG7} 10°-10°ml
|

o o

4

2
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)= E-test strip= A}

g 2E B s\
F 4 viR|ol A. nidulans VYB3 agpA AL FERAEA
A)
g £ £ g 8
N 0 N n z
250 bp
—] | ——1141bp
/\ > 341 a.a
(B) _ > D) >
i 14 = 1 - - — 5
s 9 3 3 &8 © @ <
(%] 1T} < /LLI ow O o x
— | ——1546 bp —I1 ——1135bp
A > 463 a.a A AN 336 a.a
C
© - - ~ (E) _ _
—-—= - X x = x x - - 14
8> w 8 3 % B s E£g 8
wm a w w o [a1] w 0o o X w
—11 ——1886 bp —] | F——931bp
A > 625a.a A >  286aa

Fig. 1. The schematic diagram of the agpA-E genes structures. Closed boxes represented ORF and arrows showed mRNA
structure with intron(s). (A), agpA; (B), agpB; (C), agpC; (D), agpD; and (E), agpE.
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ot ¥ o
A, nidulansOf|A OI20tZE! |TXIe| 22

A. nidulans®] A ©|o]E H]| o] 2(http:/fwww.broadinstitut
e.org/annotation/ genome/aspergillus_group/FeatureSearch.html)
£ st BR ooty {FHA AQYIF AQY29] 97
A g} oppiest LS -85t BLAST #45 I3l 4.
nidulans 5724 dlo]EH|o]2~9] annotation WL BHln-5-4
AgHo g B3 A3} A nidulans®] F-AANE AF oFF
olx& FAA}F & JN(ANID_10902.1)} 47]9) o}Ftol=Za]A|

AE o}Fol¥d FHA ANID_10902.1S agpAgtal ™3}
i olFolZFAMZEY 1A ANID_02822.1, ANID_
07618.1, ANID_03915.1, ANID_00830.1- Z+Z} agpB, agpC,
agpD, agpEetal 8T

A. nidulans®] A dlolE{Ho]2~E o] 835le] A3 4
I, agpAL GAA| 4l A5kl A S, ORF= 1141719
FEELEER AEES 27| 7HRXa 9o 341709] opr|=
ks dsslsta e AoE SRIFUTKFig. 1A). L &
aqpB, agpC, agpD, agpE FTRAEL 27k GAA 61, 41,
29, 28|31 8ol fAIEkaL glom, o] {FHAES] ORFES

7}t 4637W, 62570, 3367H, 123l 286709 o}n|ate s
shela Sl Aoz FRIFSITKFig. 1B-E).

E2XY FHRHANID_02822.1, ANID_07618.1, ANID_03915.1,
ANID_00830.1)7} EAI3h= A& stk £ dAqax=

A)
[ AfagpA
E— AnagpA
| Scagy1
| Scagy2
Hsagp1
AfagpB
AnagpB
AnagpC
AfagpC
AnagpD
AnagpE
 —
01
(B) Scagyl M5SHDSHOIDEQHTRLODFTGVDDAY IFPFEQPETKHHRFEISROT LROHFIAAVEEE CGTEMELWCAYVICHVANHDVALVAREDGSHEGCMIMIATGEGE 100
Scagy? M5 .HESNDLERNISHLDPTGVINAY IFPEQPETEHSRFNIDROT LRNHFIAAVEEE CGTEMELWCAYVICHNVANHDVALTTEREGSHEGOM IMIALGEGE a9
Afagqp®  ciiieinenaaas MAFGERNGE . ERRVLHRTQSQLPMLGLA . DSARNNLIAVVGEEVGTE LELFFSFAGTOVSNTFRFVAGHS . . FNTSHMLY SALSEGE 83
Inagph - .. .MESRIPNILEPWGRQETQGOT FVVRRNENQLPMLHLA . DT TRNNLIAMTGEEVGTE LELFFSFACGTOVANTPFEFVEGAS . . FNTOAMLY SALAEGE 93
2= L . MEGRARPLELVLV]Y. . . . QHIMAWMCEDAELR 28
Consensus r 1
Scagyl SVMEFSIWCERAGWSGGALNPAMSLSLCLARAVSEPTRCVVHENY SO INAGMARGGALSAMTPGEVLFANSLG e CSRTRGLFLEMFGIATECLTVLMTAVEER 200
Scagy? SVMESIWCEW. . .. v v i v e e vnnn s WGEFEESR..... FSLENFGQSH. . LTSOMCS . DVVSSDHCHWOECHWNCR . . - o v v v s e v v v s v vn s s mann 149
Lfagph SLTVNIWAEYRVIGGLFNEVVSLALCLVGGMPPLRGVLVFMAQILNGE AR AGVVSALFPGDLNVGTRLGHEASTSOGLFTEMFLIAQEVEFVITMLAVVEH 183
Enagph SLMVNINAEYRVIGLLFNPAVILALCLVGGMPAYRGLEVFALQINGETARAGVVSALFPGDLNVSTRLGHEASISOGLF IEMELTAQEVEFVITMLAVVEH 133
Hsagpl o RPLQLEGREVGPG. . .. o v v v e e v u SROLANEVNSGOGRGIETIGELGEVLCVLATTORRR T8
Consensus o
Scagyl ETH.FMAALEIGISLFIAHVALTAY TGTGVHNEARS LG AV A AR Y FPHYANTI YW IGTLLES ILAWSVNCLLOILDYTTYVTAERAR STRERRQKEGETS55 239
o= L 149
Lfagph EST.FLAPVGIGLTFFVIEMIGDY ¥ TEGSLNEPARSL.GFOVINRSEPCYHNIYWVEPFLLGSLLA CGEYAFLERMFRYESVNPGGDYDEWEARRNHG. . SFOG 280
Inagph EGT.FLAPVAIGIAFFVIEMIGDY ¥ TGGSLNEARSL.GP OV INRSEFCYHNI YN VG PLLGS LLACGEFYYFLTFFSYESVNEFGGOFNEWEAEWGPGETSWID S 282
Hzagpl ROLGGSAPLATGLSVALGHLLAID¥ TGCGINEARSFGSAVITHNESH . ANIFWNVGPF IGGALAVLIYDFILAPRSSDLTORVEVNTSGOVEEYDLOALDT 77
Consensus
Scagyl T 305
o= L 149
Lfagph HGRESTAFSDSTIAGRAQSQSER. s v vvnsnnnns GVH....REVSGREQ 312
Inagph SMR . QHSHSDTTTLNRGHSFROSRARRNGHGOWHGAHGRAHVEPFEGEEQD 340
Hsagpl HERVEME PR . o it v vttt tme s st an st s asasansannssnnns 186
Consensus

Fig 2. Phylogenetic tree of aquaporins found in A. nidulans (A) and multiple alignment of the agpA gene (B) with other
organisms were analyzed by using Mega V5 ClustalV program. Scaqyl and Scaqy2 represent S. cerevisiae Aqyl (GI:
45270022) and Aqy2 (GI: 259147940), respectively. AnaqpA-E and AfaqpA-C represent A. nidulans AqpA-E and A. fumigates
AqgpA-C, respectively. Hsaqpl represents H. sapiens Aqpl (GI: 297307116). The black filled boxes indicate conserved amino
acid and the other closed boxes indicate identical or similar amino acids residues found in the aquaporin proteins.



A. nidulans®IX LAE opFtolxd dMHEY b it
oy} XA Fo| A WARE ool Tl AET o] Add
AE GolH A} S, cerevisiae2] Aqyl, Aqy2, Homo sapiens
9] Aqpl, 283 A. fumigatus®] A FRA A3 A
7o) ootz Tl Azt AfagpA, AfaqpB, AfaqpCE ™
WEH 5 (homology)¥ AB/AHE ZALSIATHFIg. 2).
Phylogenetic tree 2123} A. nidulans® 3% oFFolZd
AgqpA T Ho] ol FolZE M Z XY TMAE Hlste] g%
o] Aqyl, Aqy2, Z18]3L 17e] Aqpl U] H2 S B
oAFgloen olFolFE|NZEY DWAEL A, fumigatus
FAA ol WHEE olFelEEAEREY wiidE e O
ol &3l AL B & UUKFig. 2A). T3 multiple
alignment ¥4 A3} A, nidulans®] 501501 H AqpAS}
S.cerevisiae2] Aqyl, Aqy2, 12|l H. sapiens®] Agple Ul
AHer @il sl & F53 B =rjle] 2 B
T AL & F UAThFig. 2B).

agpA |TXIe| Z&EAHo|o| 22|

A. nidulans9l|X] £2)¥ ofFolxd FxE T AR #
Q17| ofFfolx Y wAw AFAo]l 2 ABololxd
FAAR agpAd] 71%5S Loty 9él agpAd FRAAES o=
W Z}(double crossing-over)E F3+ 454 AZFHhomologous
recombination)ol] &J3l] 1A oZ AAAT|= WHE o]gs}
o] A4 EAHo)E AZ3IATHFig. 3A).

A<

P

r

|

(A)
P?tl Plstl Pst |
5 — |
probe \_\ Af pyrG
\
\
._\
Pst Pstl N
5 —
probe aqpA

Pst | cut
WT AagpA
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HA, agpA FRAAZ AASH] A3l A. nidulans2] genomic
DNAE F8o2 3}o Double-Joint PCRE 3l Lojxl
PCR HFAHES o]83sle FAHZE pyrG 552 NKU3 S
ARG A Ao pyrGT FEAEAE Ee]sle] PCR
2 Southern E43}5 53l olFolxd F3xrT AA=S
=5 RSN Fig. 3A). o8 agpd RS “dFH(upstream)
o Psa AR F THl EAstal, AdEviAE ARG
pyrG AR Yol she] psa ATR-S7F EAlEl2E 5
flanking F-915 ©3 o2 A8l Southern #2498 3P oF
AEL 2,504 bpe DNAEHo] FHAF|AT agpd ORF7}
pyrGZ A& agpA 24 EdWe](knock-out mutant)= 1,820
bpE UE= S B3kl AS3IATHFig. 3A).

agpA ZEEAH0|Q| HE H LSIAEH A oM

Qolxl agpA ALEAMO| AagpAS] FEFHES W3]
A3 HAmA| 9} bR 20 H HES St o
9] A4 % NKU3.1¥% vl #2sl9ickFig. 3B). oo}
d FRAAY A, nidulans®] TAPETO) oW S A
o} 7] flaiA] MM, CMHIA|OlA AL 73S 38T
W AN E oM ET Aagpa TFE FEY =719}
, 2E)al AEe] B HISSIATh o) oFFtolEd
2o 71ee it AgAledle Al 2 dEs A &

AlAFSEAL ATk

L

-—

¢

R T
02

£

tlo

1kb

Pst |

Pst 1

Fig. 3. Construction and phenotype of agpA deletion mutant. (A) Schematic diagram of construction of the agpA deletion
mutant. The agpA gene was replaced by the selective marker, A. fumigates pyrG gene, as the result of double homologous
recombination. The agpA gene deletion was confirmed by Southern blot analysis. 5’-flanking region of the agpA gene was
used as a probe. (B) Point innoculated WT (FGSC A4) and agpA mutant, AagpA, in normal standard condition on solid MM

and CM were shown.
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N A E
[Tolls ren)
o Q & 8
(&)
© —
z o
(0]
[&]
>
(@]
2
A4 AagpA

Fig. 4. Phenotype of agpA deletion mutant under various
salt and osmotic stress conditions. The Aagp mutant’s
colony size and morphology was as same as WT and its’
isogenic control (NKU3.1). Left-side index indicates name
and concentration of osmoticums applied in the medium and
A4, nku3.1 and AaqpA indicate wild type strain, isogenic
agpA” strain, and agpA deletion strain, respectively.

oFolEY L ES S5k B AdE 48R ] W'

2 FEo dio] XFE AF 2EH: FHAAME
0 ZoA AL v BHot 1 7ol ¢ R & A
FAHCE 3L S, cerevisiae2] AQYI, AQY2 5 AHE
Qt XA HFod= Aoew IdHx A7) WE A. nidulans
NMNE agpA FRAAZ}T A% 2E# 2] 8] d3e =X
dolH Skth(Fig. 4). Teivt dd® 9] 4% 47 37K
ME 2EYE 52 o 2EH 2 3H0A AagpAd EH0]
o= oI 318k bol7F YeRtA] e4SkthFig. 4). ©]
A3t A= A, nidulansd A= HOG 27} A5 2Ed| 29}
#HAE 8 AsAG 712E s JeH(11), agpA
A ARERG sEEi= AEUel EAjshe T oo}
2 FRAAER I8t 1 7|50 BESENE 5 USS
AAFskaL .

T3l IS AH0) = B34S (Reactive Oxygen
Species, ROS)2|] dF o2 AXY AaA2 283l thokst
Ay 547 5285 f281H, H0,= 1 &S] 7]
o A7|EEE Al ol EF o] ool s
Add ¢ = AE2E 7R dFo] RuEa lvkd). wet
A A. nidulansO A= oFFolX o] H,0,9 XY g &
o] A=A Lotr 7] ffste] SIS 4710, 3, 5 mM
9] FEZ Hrlsle ksl 2B 20 ok vl Ae] 4
As AT 2 23 HAujAelA 5 mM Y] H0,E A
7¥ebd oS AHA] Fdhd AagpA T o Ee] RS

9
Hir
2

5
(Y

o g
Lmﬁ

Fig. 5. Susceptibility test of the agpA deletion mutant to the
antifungal agent fluconazol by E-test. The E-test strips were
applied on the streaked plates and incubated 24 h at 37°C.

BBY 5 AQHAL FAAD). Tt olefd AEhy sEd
2o vk Aggo] Felo] HolE 2kgby) WEe] x4
s z04e] 71 Qo] a7 AR,

agpA @&SaHo|e| i Ze-d 2N

o} Fol UL MIPO|EE Eo|uf Exjigo] 22 &3
ok olye} 2ol FdsE T SAE- tisly
& 5 A& 7FsA3e] Slth oe} ZL TS Yokt
E£EAHO] AagpA TFE o83l Al st WA
HEsIGth dhHos EI QU= Etest 7|ES o] &
3} fluconazololl tigt A4S 543 2 Fr|EAE oF
A&l Hlgte] AagyA TFollA iAol tigh A3 de] STt
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