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WE: EdaREmE Eree REESMERN K, Pt EMBEERER . iNHRSaRE N, ERE%
HR L IR B T80 ERGS BRI IEiS4E (ORF), PCR ¥ 1 ERG6 (9 ORF SR E FHE4 1 kb )
DNA FB, FiH] DNA EH A F IR B RIS E pRC-AMAL-Notl, HE4RaESEL A BREE SR
BRREER AF293.1, F MM A YAC BRE FMERLTFHLKERE. RAKFTEEIMEREREENTHL
THTLABAYERE, WHBEEYPEE—THENK ERGS £F, ORF /¥ 1, 256 bp, HmEMERSH
ZHHE. REMESEMERSERE (Extp) HMEEBRMERIES DR 57% 1 50% , HELIES 50 70% 6%,
B B ERGS A SR T pRG-AMAL-Not 1, 74 T ki pERG6, T pERCS #1353 84k pRG-AMAT-Not |
B4k AF293.1 57, A8 BIFL T AF-pERG6 T AF-empty. AF-pERG6 78 MM I YAG JE5R & F - K HE B L
AF-empty ¥, AF-pERGS 1 AF-empty Af{FpaBEo% ., fh7EME, $RHhEESr. MABE B, RESn. KEEEY
BRMHERAEER. FRG RRIMHEN R ERIEmEXT i fe, RARW. HiEF, mHEXB, FHS
. KEBEAYSRE, BREEENENEKAERS.
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Effect of ERG6 Gene Extra Copies on Aspergillus fumigatus®
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Abstract: To investigate the mle of £RGE gene in the growth rate and antifungal susceptibility , Aspergilius fumigatus strain with extra copies
of ERGG gene was vonsiructed. Open reading [rane { ORF) of putative ERGS gene was searched in A, furigaius genvme. A PCR fragment
ERG6 ORF sandwiched by i1s flanking sequences { about 1 kb respectively) , was amplified and was then subcloned into vector pRG-AMAL-
Notl to produce a recombinant plasmid pERG6, which was further transformed into uracil auxotroph A. fumigatus strain AF293. 1 to produce
the transformant AF-pERG6. In the same time, emply plasmid pRG-AMAL-Notl was also formned inte A. fumigetus stain AF293.1 w0
produce the transformant AF-empty as a control. Radial growth of the transformants was tested on minimal medium (MM) and YAG medi-
um. Antifungal susceptibilities of these resulting transformants, AF-pERGA and AF-empty, to the common antifungal agents were performed
by using both disk diffusion ard broth micrdillytion methods. A. fuaig contains a ERC6 gene, of which the ORF size is | 256
bp. Comparing to Ceadide albicans end Sacchromyces cerimisize sterol methyliransferase, 4. fumigams Ergtp had 57% and 50% identity,
and had 70% and 63% similanity in amino acid sequences, respectively. Radial growth of transformant AF-pERGE was slower than that of
transformant AF-empty. The antifungal susceptibilties of trmnsformant AF-pERGS (0 the antifungal dngs iinumnusole, woriconazole, terbin-

afine, amphotericin B, caspofungin end grisefolvin were same 10 that of transformant AF-empty. In A. fumigatus , extra copies of ERGS gene
have na effect on antifingal susceplibilities to itraconazole, voriconazole, terhinafine, amphotericin B, caspofungin and grisefolvin. Radial
growth of A, fumigatus harboring extra cupies of ERGE gens: Lecomes slower compared to the control.
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BT E . LA ERH AIDS BEETH
TERNZ—, AREABESNEERTAE
HMHF R RLETRITHEFELREARS, B8
TR iZ B PR A T IR R L B e 25
B FiZgED LA XHN". hEE
AR EBEMNE (stero methyltransferase gene,
ERGH) RBHIBFTPENEN, RECEMER
EREEPHAN—TXEE, O T AEBEE
ARAEEZBOEL", HRITENZEHE
AR FANEEGRERATS. EFHR
1, FeliTHR T EiE ERGS FEESE N, #H
TREENAMELRER. HERGYEE
ER B, AR E YR AT E A,

1 #@5HE

L1 @k, BRIAKAESY

AT AF293 i b B AL 50 4 T30 AT e Bk
Wi B LA £ 8 AF293. 1 25 AF293 BYREEIE
EHHRERE M, &% pRG-AMAL-Notl ([ 1a) %
¥yl 3 E SR R 2 MD {3 B 8 AE .0 Dimi-
trios P. Kontayiannis S, Bk — S8R
B, hPUCIO Ui, SEFHRENERE
PRic. RS WA pyG3, BIE AMAL (Au-
tonomous maintenance in Aspergillus) , 5 & ol {f %
BRI B-SPIE 4 A ETEaE i 8
AkAEEW; AELAMEZEAIKRBHE
DHIOB { Strategene) ,,

MAdZL W dmEEE (TTZ, 1,600 pg/mL)
R BE® (VOR, 1,600 pp/ml). ¥ W% 7
(TBF, 1,600 pg/mL) ., P#EFE B (AMB, L, 600
pg/mL) . FIAFFE (CAS, 6,400 pg/ml) ., KE
EX (GRI, 6,400 pg/mL) EfF R 100%
DMSO E#, fFF207T,
1.2 WSH
(1) EHMBEELZESA (www lign og/tdb/e2kl/
aful/) BRSO ETRE MR TREEE ERCO H A3
17 BLAST, $kdiiEl® P o a2 FI ERGE 3 B B FF I
iEHEAE (ORF), {2) A clustalw (1.82) (hitp: //
www. ebi. ac. uk/clustalw/) YH{Eh B, B &3 &E.
PR BB Ergbp M M FIHET TR HRT
1.3 ERG6 EH7eMER HEoME R R R
1.3.1 H#y DNA F Bty 1. it —x3514.
ERG6-F: 5° -atgecegategGGTACCGAAATATGGTAAA
GGGACGTGTG-3 ', ERG6-R: 5’ -aaggaaaatcGCG-
GCCCCCGATTACCGAGAGA TATCCGAGATG3” (R
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ERAME AT BN A R Now 1, Kpn T [ B4E MG
A, AEFEREEIA PR, ¥ ERCGS B
A ORF EFH ETHEET 1 kb 5 DNA FF5I,
PCR R % : 10 xBuffer 5 pL, dNTP 8 plL,
AF293 X[ DNA2 pl., TagqE§0.5 pL, H,02.5
pl, LTF#3(E 1 pL, PCR REZMIFMAE: 95°C
5 min, HiAE¥E; 95°C 30 s, 55°C | min, 72°C 3
min; 30 EIR; 72°C Fo5r L 15 min,
1.3.2 FoRi# PCR F=4miWRE) . EEe. #imag
{b45 PCR =4 37°C B3 Not | #1 Kpn | TLREHI 4 b,
MUY R S S TSR M, BUEm
R EEERWT: PCR™3 2 ul, MR 6 ul,
Buffer 1 pl., T4 FEHERE1 pL; 25C, EHE2 h,
1.3.3 HESBEEEATFHES. RAR{LERE
FENELREZERITY, FTESBYITHE
THE T, AR ITHEFEERN
PRt TR E AT E, EFHMH
DNA HELRZEE eI A pRG-AMAL-Nod %
TR L,
1.4 i BeBEEESY
141 HEFAEREORE: 15025 x10°4
1HTE AF293. | ME#TH TERHT 25 oL FRE
BERIE T MAGC FiREEFRE S, 25CHE%B 20 h,
BLE VAW, 32 CABRLEIISh, RE
Bia, H40 ol MISERBMERFD; BERE
HFEET 1 mL (ETFR, L4 T FE6 h,
L4.2 EiEAEEKE: B50 pl AF293.1 [F
SRR 2 oL B M EE, MAR S0 pl &
L, BF KL 20 min; FMA 500 uL B,
EBRHE 30 min; HL EEENAT 47 TH 3ml
A 1 mol/L (RS RN AR EE SR 3 (minimal me-
dium, MM} F, BAEEMBEEE 0.2 mol/L
R MM IESEM S, 37CEFF. LIZE HE S pRG-
AMAI -NotI i % 8 .
1.4.3 MWEEFLTHYET. BH48 h G, M
BE L MBMEF LT, R DNA, R DNA
AL KIEITH DHIOB, S HE&FHFER LB iIEH
E 37 TFESE; 16 h /5, BEOLE L KB
Wik T, HECHR, A Not 1501 Kpn [ WEY],
= Witir ik,
15 MHBRHEFHRARSDSILLE
SRARERAREEAER T NS
B EsEiL T3 ITZ, VOR, TBF. CAS, AMB. GRI
U, PRRKILRETL IR R CLST A M38-A 1
BRFERE, M08 e, DA THEEBEEL
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TRk AR E, RMNEAASHIREEM
REGME MM 1575 3 LU B FRMER) RPMI 1640,
1.6 FEiBELTFEKEERNNE

HALFHBBRAERE KRR 100/ F/mL
BN, BUS pL BRI MM 5 YAG B3 &
b, BF37CHER, MESEENERFER.

2 HBR

2.1 WS
B EFEATAFE 1 ERE ERGe XA,
fiF 4 SYefalk, ORF K/hH 1,256 bp, H AT

PUC19

pRG-AMAI-Notl
a

REYWFER -193 -

MHEHSBRKE . BERS Extp HEERHER
BArFIH 57% F150% ; #BIEEL 514 70% 1 63%
(E2), A% Egbp & S-IREFREMGE SRS
5A2KE. MEESTLMEE (A2),
2.2 ERG6 EARMEEMEIMER RN HE
PCR =¥ 1% # ik % 8 )5 ¥ /L DH10B, =4
#4320 1 FYE T RE; BEPLIEER 3 1 L RERBURR
DNA, Not 1 #1 Kpn 1 XUBSYIHESE PCR =¥ LI 5L
B T pRG-AMAL-Not | (B HREM S L, AT
R pERG6 (M 1b),

ERG6
AMAI

. cerevisiae

A1k pRG-AMAI-Notl #1 pERG6 R EH
MSETELRK-———RQAQFTRELHGDDIGKKTGLSALMSKNNSAQKEAVQKYLRNVDGRTDK 56
MSPVQLAEKNYERDEQF TKALH! KSKDAASVAAEGYF

S
C. albicans Y~KKTGLSALTA KHVDGGISK 59
A fumigatus MAPVALEQENHLRDAEFNRAMHGKSA Ad VDEYFKEFDHKPAE 60
- # L TEET T (R SET T R SR T SN SREE LN
S . cerevisiae DiEER-—RIEDmmmﬂGFmﬂKGESFMSIm 112
C. albicans DDEEK——-RLHDYSQLTHHYYNLVTDF YEYGUGSSFHFSRYYKGEAFROATARHEHFLA 115
A . fumigatus DMWMIKMWLMWWIWMIAW 120
N # BRE SN EREAER BEER B = ; L b L L B L
S . cerevisiae YKAGIQRGDLVLDW IIEIARFT(DWIGLIIMIDYQILKLKYYARI{YITISDOHD 172
C . albicans HKMNLNENMK VLDV ITRFTDCEIVGLNNNDYQIERANHYAKKYHLDHKLS 175
A . fumigatus HQ}IGII(EG!]WLDV AREI?KFIDAHWGIJIHNDYQIERLTRYAEREGISHI(IS 180
_______ SEERERNRREN BEE CBE CCSEEREEREE N B
S . cerevisiae FVKGDFNKMDFEENTFDKVYAIEATCHAPKLEGVYSEI YKVI.ICPGGTFLVYEW’HTDKYD 232
C. albicans YVKGDFHQKDFEPESFDAVYAIEATVHAPVLEGVYSEI YKVLKPGGIFGVYEWVNTDKYD 235
A . fumigatus FWGDF!OHRFPDHSFD&WAIELWDM IFRVLKPGGVFGVYEWLNTDAYD 240
IHBRERER A & TR RREEERE NN HEREE NE  EERENE & AERRERE BB
S . cerevisiae mllﬁlmlmvmmmimmmﬂﬁlmm 292
C. albicans ETNEEHRKIAYGIEVGDGIPKMYSRKY TIEY! VDDEIPVYYPLSG 2
A. fumigatus NDHPEHRRIRLGIEIGNISH!WNSEGITLFKHAGFEILHNEDIADRPDHWG 300
HEE B L L 4 E - ERER % . . - NN TREEE & REBERNE-R
S . cerevisiae mmmmmmuvavm 352
C. albicans DHWRMRIGHIWEVGMIWRWOMHMW 35§
A . fumigatus SFKENTSPWDFFTIARMTUVGRGIAHR mIGIFPKGTQKTﬂEIAIAGDCIVIGG 360
- M - - L2 " CNE BIW R - R wE
S . cerevisiae xsmmwmkpmanmmu‘m 383
C . albicans YVVRKPLEKKD=——e—eee— 376
A. fumigatus 377

L REREER R N NRE

2 MWEES. SS%E. A% C14 AP ERBREERFF RRE L

BEIETH C14 BT ERERN S-REPREMRS LS

2.3 EpEBNEERELTFOER

(k48 h J5§, 85|44 50 1 FRE, pERGE Az
#&1k pRG-AMAL-Not | b F &M | MRERE
MM 3538t FIESE, 4r5l6n 4 & AF-pERG6 #1 AF-
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empty, F AF-pERG6 F) AF-empty £ 5 DNA ¥4k
KB EEEEA AT EEE L. MA
AF-pERGS6 F1 AF-empty f & DNA ¥ B K IBHTE
AL FRIREUR R DNA 54 Bl B0, B30
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BEU1=#) (Not 1 #1 Kpn 1 XURGH]) o 3k B4 43 51
5 pERG6 #1 pRG-AMAL-Not [ (73 MR, J7510 8
AEUESHE L DNA HIMAiH &) ERGO B,
2.4 BBRATFHRESHRBELR
R L B, MihE AF-pERG6 #1
AF-empty XfLA L 6 FHi HE AWM BBHER X
R (RD, BRVBEOLEH5RBHEL -3
%R (BRKFIE).

MM % 313k
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F1 6 REREGHIEEE AF-pERG6 5
AF-empty fy MIC {§ ( pg/mL)
IIC VOR CAS AMB TBF GRI
AFpERGE 12 2 >64 12 0.51 >64
AF-empty 12 2 >64 1 0.51 >64

2.5 (R B FERKESR
AF-pERGS TTi7E MM 5 5 7 B 7E YAG 8%
FE EMAERKEEE . AF-empty 18 (E3),

YAGH 38

B3 1% AF-pERG6 5 AF-empty 75 MM #1 YAG 353% 8 a0 KM
I % AF-pERGE, HHEHEHIE AF-empty, EFEATFRY 500 4, 35C, #3548 h

3 it

May BF5T/ME Y B S T —Fb pyrG 2ERE b A9
MBELRS. HRGETHMEREMAEAN
BN, MEAMRDEAEL, UTHEERS
ShiE, FIRI% %R M) 3C 5 A 0L i L ph 8
140 fi5 FY BERS 4 05 22 R A1 L S B00R o 2 3 ol R
MERZ; XNESY HZARIEL THRMENE
ERG! EHEESFURM BN TBF W25, LI EiRmAx
MR GRS RIFMN A TEEGRTR, &
AN A FRAESYEBREHS THH N
W3S, WS ERCO BEEMThAE L R A B B
HEDYBEBREPHER, RIOERHTSP, X
KT MHehE ERGo BEH, HAIRZRERITHAET
ERG6 BEEHEBIME M BR A,

W ERMAH ERGo HPMAME N B R &
AF-pERGS 4 KA EH AR, RnEe; B
EMBL IR, HEAMNEAEA YR EERE, &
40 TBF fl AMB RSB ERA R, XHFRE
AP BEEUESL, UAHRAR, FRER
£, BIBRH ERG6 BHAR, RETHAREKER.
[EAE HHNE, WMEOSEE, BRERAE)E,
SEAEF 0 TBF BEERUR . X AMB fifZ5, fHxfngk
HRUHBATAY, AU LR EOTIREN,

IR ERG6 R R A RIER T fE< h B 5 BbR
AiGHEaRR, BEKEREER, X TBF W2,
% AMB #U8%, AMBIELFRFRE, S8
SM¥E ERGO AWM B ALK EEAEBHE
th, Rimt&; Hsb, %t TBF 1 AMB SUB#EH
BE. HTHHBRLRAR, UEARNTE
A BER B T H ERGO BB MThaE A1 ik i dy HL
SESHARAE. yE—-LEW LRRE, R
TRl & ERGO S MER R, LIS S —1>
FEE T AR B ERCE ERKTHEE,

i AMEAERAFMRFMD R&ERE PO

“Dimitrios P. Kontoyiannis # % & W3 oy I AF293,

AF293.1, Ji4: pRG-AMAL-Notl,
$E W
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