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MFFERR OB (3230) : Most of the enzymes from Aspergillus, including koji mold, are glycosylated,
which improves both the functioning and efficacy of these enzymes. Although galactofuranose and
glucose residues have been observed to be attached to the O-glycans and N-glycans of proteins in
Aspergillus, the glycosyltransferase genes involved in the biosynthesis of these sugar residues have not
yet been identified and the function of these sugar moieties also is not yet known".

The ability of filamentous fungi to secrete large quantities of proteins means that they are well
suited for use as expression hosts for extragenous genes in industrial applications. However, since the
sugar moieties of glycoproteins from filamentous fungi are antigenic in humans, they cannot be used for
medicinal applications, such as antibody preparation. Consequently, a method for altering the structure
of these sugar moieties needs to be developed so that a protein expression system using filamentous
fungi can be developed.

We therefore sought to identify the genes involved in the biosynthesis of these sugar moieties in
filamentous fungi, and to elucidate the function of these sugar moieties in fungal growth and protein

secretion.



(BEHHAL - 1)

[ERESES LiEESE & Ft
2009 2,300, 000 690, 000 2,990, 000
2010 600, 000 180, 000 780, 000
FE
FE
ERE
gl 2,900, 000 870, 000 3,770, 000

WFgeor ey - B

FHFEE DR - MlE - BERURS: - S -l A4 =

F—U— R
1. FFFEBHAE Y W) D 5

BE A ETe T A-ULE L R GO ORE
FDLLT7 Y av s Tng, # o
JHEIX, 7V aifband Z ko TH
REMEZE L L, ZHRET 22 LA mb T
Do TASIYLEILRIED L 737 BT
BT DN-FEABUREE & 05 & B8 D FE T
Kilzix, #7727 v77 7 —2 (Gal) X
T3 — R EMOAEY TITR SRRk
RHEBHAEINE TS, L, Tl
FHOEBRICET DR IERC, 04
FLAORSREIC BT 2 A RIS I CH D, BRI,
BRI BRI FER 1T E <L AR S N
7 EORBFEE L COFARHHS TN
Do LIPLZRDND, BEOPEHOPIZIE, &
MR 2 HURMEZFFS L ORH 0 | B 2 1%,
PUREIRE L APET DBROT & 722, Ko
T, BHEEE L L LIzAbsk s o BB %
DEAFITIEL, # /N7 EOREHSKZE (g Y
BTV Y) BRAOEIE 8D, RHFFET
BONDLHERIL, HEHYETY V7DD
BRI E 52, Fk. B OB REEED
) 0T & 2 FEle o0 B P IR T2 i ds KL ONR
FIROBRBICHM TE D LMELTND, &
W, 77 w7 T 7 —AREHITEEDIC
BOWTET AL RABEL N aT < E
72 ED—HDAIRENZDHAFAE L TVD D3,

BB IIAFIE LRV, £DT2DE
FORE L LTOFEROZ —7 v NI
LT ENHIFFESNTWVWD, Flo, TAULE
JVAJBOFIZIL., Aspergillus fumigatus T
REESND L IITHRERE LT AL F)L
AEEFIESHEDL DB WAHN, T 7 b7
7 7 —ZFEHIZR U< ARG R & LT
HAVB Candida albicans <°C. glabrata \ZI%
BN, T AUV )L RIEBW R D 2 — 7
vy hELTHIfFSND,
2. WEOBEB

B D 5 87 EREEICA IS D A
77 b7 T ) —REEAHKIC, BEEESTS
PBERERE TEZHL NI T D 2 L%, B
H a2 AW Y 7 ) v 7 AT ADOBR%E
ICHETHDZ D, BInFORIED VB
2o TWnd, ZRETIC, ZLOFFEEMN
FAEFRIB L OEBETFHT 7 e —FI2 kv,
W70 87T ) —AEBEEREEFORE %
RATNDD, RIZICHE BRI L Ty,
AWFFETIE, T ORKE IR 2 BEH T H
BT NTT ) —ABEHIZIEB L, 77
7 F ) — ZRESHOAEGRICEERR T D
WBREIR A RET 2 &30, 2045
HIE ORI DWW IR A R 2 15, B
OFEHVET Vo Z7IIERT A2 L2 BN &
T



3. WD Ik

T )VRIREA nidulans (Zi%, 90 D
VB R BB DMFET D, 2090 fHDiE
B0 H, 72 BOMENMEDHEEmORE
R RER & FHRIMED B < 2 OBEREMHEE T &
Db 0BT D &L 30 HOBE TN B
BT, BERERM PSR R EE T CTh D 2
EMNRHENT, S5IT, THSHERER TR
WBBMRERFOI B, T2 V7T ) —A
V53 S VPRV Y - i I oo et S| ek 2
TEL7RW S O LI I EDHZ 7 K
77 ) —RFRI AR I W ERRZIE, R
BEFHHFELRNBOERINT 2 & 16
DBILANH T 7 N7 T ) —RAREEFFOE
MIZIEE LTI ET DB THDH T LA
e, 2oz enbFkaid, Znble #
DHERER I B R BRFOPICHIN &
LFFEBMREE LN EEND LEEL. 16
fE9~ T DOBAE T OV T s TRl A B
LT, 287 BRSPS X O BE A RibE
HOBEE T T HZ T, BT vT7T
— AEH OG5 2 AR DRE AR
BT,
WHZ 2 F7 T ) —ZAFEHAMRIZBEE T 5
BIRTDOAT ) —=27

16 {lH OFEREAR FNBEHA R % 5 BRI
K& B L, $1B1,5-galactofuranose HLiA %
Wy AZ T ay MifTick->T, &
Z 7 N7 7 ) —ZFEHERICEET 2 EE
FTDRY ) —= T il i,
@QHZ 7 N7 T ) — AREH RO LB
DFFAT

gfsA. gfsB KO gfsCifnFHEERK D
AROMERER G FIRREE ER LI, *
7o, BHEOFHEA Y% (DraTitak
T4 k., arI—L v K, SDS) EiekiH T
AEFESET, Bk LT,

BYVHZ 7 7T ) — AEH RO RE
PSR DR

gfsA, gfsB KLU gfsCiltfm 1A Rk Ol
NaEERE AR 2 0T L, BT 7 N7 T ) — A%k
B OPERAR Y ~—DOMRRIC 5 2 5 I

DUV TR L7,
WDHZ7 7 87T ) —APEEHRIBRO AR
SR

77 77 )= AREHDRRKIZE ST

WHFV b7 5 ) —AMEHEERRICEET %
BIafOAT ) —=7T

72—V a3y PCR IEICE - TERIL
T BRI 72 >~ R % Al nidulans (27
o 77 2 M-PEG IEZHWTEALPE
R A2 28572, 150N R K
W75/ 2 DNA ZhiH L, PCR & L <Ii3¥
PoNATVEA =g NlroT, &
HIERF OBE AR LTz, 20X oIl
T, 19 HOFERER 14 COBAR Tk
% B4 U 72 (Fig. 1)s BUS L 7o 85 FAERE

—

Fig. 1 i# Ll T @ERo oo =—%K
2> B U 7o 5 B AR R O R BE & o
NI BITHR LT, BT B1,5-galactofuranose L
TERWEZY =22 7 vy M 1T -



7oA, 1 DOBIEFRHERIZ ISV T
fu Bk & > X7 B @ B1,5-galactofuranose
BIHNZRICKBELTWHD I ENRRNES

hiz, 22T, ZOBEBFHEKOETE
¥ % gfsA L 4fTT, ED 2 DDKRER T
Z gfsB L O gfsC &4 fHiT T, B 2 Mgt
AToTlo, TORERE, ofsB L ¢fsC Ein
T EERR I BV T Bl,5-galactofuranose
FIEDD LD Z BB Mo T,
IOZEXY, TNBEEBEFNRATT I b

YU DERRICEAD LB FTHDLH L

D3R < R I 7z (Fig. 2).

1 2 3 4 5 41

— -_—

— —

- —-—

- -
Lane 1, 6: Prestained Protein Ladder (Fermentas #)
Lane 2: @lEEOffndEch & o3 B
Lane 3: Agfed Pho Eih i i ]
Lane 4: AgfsB PO EE g & w032 B
Lane 5: AgfsC PRoifilagEch & woi o BT

Fig. 2 p1,5-Galf 7% M & fi HH

QAT U N7 T 7 — RPEE R ABRE DIt
PEOFEIE

B R ORRRE ORE DOFE R, AgfsB
BRB LY AgfeC BRITBIFRIC LT, il
FEIZEARITRS e o T, —F, AgfsA
RO REE L, BUKROREHREZ 100%
ELimE&E, 66%ICFE TMHI N TV,
AT IR DORRFTOFE R, 30°CORF#ES:
FRIZIBW T, Bk TR E A 100%
LTz & AgfsA BRTIE 11%., AgfsC #E

TIX 60%IZETRA L, AgfsB BRTIZ
128% 2 F CHIMZ /R Uiz, 72, AgfsA Bk
BIO AgfsC RITA2CTRETH Z LI
KV ST REAICEE TS Z
ERH LN o T, S HIT, A MER
BRofER, AgfsA ££ 13 0.002% D SDS (2
JEZMEE R L, 100 ug/ml OA Va7 v
aARY A MIBWT, MEZrR3 2 &8
LN o Tz, Fiz, AgfsB BB LT
AgfsC FRIZ, BIRRIZHEACTERAN R LTE
{ERFRO LN T,
@) HZ 7 v7 T 7 —AFESH KB Ok
FESEHERL O FRE

HERcEE O BLBEREL Y 04T DO F, 7L =
— A8, NTE®FLrrayI BT,
BEREALDRRBO Doz, —FH, H
T h—ABTIE AgfsA BRIT 60% 2
L. AgfsC ¥R T6%IZH L, AgfsB 1
T2 B R E o To, T b b, AgfsA B
BEO AgfsC KTIX. AT 7 V7T 0D
HRECH D0 T 7 b— AR I
LTWHZERHLNERST,
WDHZ 7 v7T ) —ZHEHRBRDOERTE
el

i

)
ph

a7t urvA b (CFW) 12
K VEARERE L, SORBRMBEBE 21T
ST, FERE LT, Bk, AgfsB BB &
D AgfsC BETIXIER R EARDEF IR S
Nz, L., AgfsA Bk CTIXREREN R
Y)—Cli L TRV, REEK ORI E
gant,

Fig. 3 $ilk L gfsAREERE O R 30O BMEE 512



PLEDRER NG | AgfsA ¥k, AgfsB ¥k
BELPAglsC BED 3 ODBILTWBHTZ 7 b
7T F U OEMRICEE LTS Z L AiE<
REInNHEHIZ, HTT N T TFUNIE
HREAREB L O ETORRIZE S LT
HZENHBMNITR T,

5. EMRFEKIRLE

Pz Gt 614F)
1. Aspergillus nidulans ODHZ 7 ~~ )
VAL G 5 BEF ORE & HEREfE
Br
ANETHRE] Y IR B |, ARSI
RIERIER] ?, BpAfEsE |, b (CEEOK
WA - ST, PTLR - BE - ) 55 10 [
SRIRE=a 7 7 L2 2010 4E 11/18-19 (I
=)

2. Aspergillus nidulans |28} D55
B B G-9 2 B RE AR FNNE & L /X 7 B D fi T
AT NI E] Y R, AR AR
VRN 2, SRR IER] ° BpAlEsE | dn ' (
SENCR - AW - L, PR - BE - BR)
AR E S 2010 4F B LN SO R 43
2010/09/18 (FEA)

3. Aspergillus nidulans ®DH 77 h~< 7
VEBICBE T 2 851 OWEEENT /N
WaEl, WEEEE Y, CARRAE, I, %
AEIEA 2, SpAbEsE , fAEn )t (CSEROR - R
/R NN SN NS R = YR = N £23 (4
S 2010 AFEESULNSCERR 2 2010/09/18 (&
)

4. Aspergillus nidulans® 2 ->®UDP-7 /L
a—RUDP-HT7 7 h—R 4= AF7—F
BARTOMEEfRRNT [ . n¥r EE —

fROZRIEE N PDI RE L RIER ER] L BAS
= CGRWOK - AW - G, T JUKREE - B
Bt) B AR =¥ 2010 FE KR
2010/03/29 (BH)

5. Aspergillus nidulans @ GT31 77 IV
—IZ BT 2 B BLE AR B R B A T D B REfF
B, /NETERED Y R PTINE SL R R IEA
oOEPAERSE (0 SROR - A A S L
PR BE R B9 ERIRE =T 7 L
A, 2009. 11.18-19 ()

6. Aspergillus nidulans @ GI31 77 I U
—IZ BT D BERE AR FNBERR RS I 38 AR T D
BEARAT.  /DNETHRED Y, PR SR, FO)IOTRS
RIRIER] ?, BpAfEss | (580K - A
SIS, PIUR - B - ) AARRZE LRI
ARIERRZ: 2009. 10. 30-31 (i)

6. BF7EAHR

(1) BrFER R
45 (OKA TAKUJI)
SEIRKE - AW A - HEHER
T - 50510690



