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ARY FFolo glojA HE B Al 9T Z2AFANF ddE A9
@212 9= it M FQ Bacillus subtilis a-amylase FA3A2 A% AR &
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var. diastaticus®] glucoamylase A A STA1l, STA2, 283 STA39 oIS
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2 XEMRBEFIXE RUE (B218)

8 Kluyveromyces lactis®] lactose-galactose regulon®iA galactose °]§
FAA LACA4Y #4 542E ¢43dc K1-GAL4 FAALS glucosed] 23t
AHE dxgt FFo) e AY @z g AKX drh. o] 4T o] ERGAH
R/ EadAAdA 23 827 RaFn AW 2dte) g ERF
AL &8 546 dY AJ Y A77) itk B AFE olgt R AR
B} glucosedlAl 238 glucoamylase?] Aol o $U49 Candida
tsukubaensis'’% °l9E dEHeRT FEL o] AA JHAE Ped
Lipomyces kononenckoae glucoamylased] W3 &2 FAE AA FFA4A4
&9t

o. A= 2 g

1. 5 2 Wk

£ A ANL9 FFE Candida tsukubaensis CBS 6389%} Lipomyces
kononenckoae CBS 5608 ©]9l i, AH&3F dAMuixl= YEPD(1% yeast extract,
2% Bacto peptone, 2% glucose)} 3 2] %](0.67% yeast nitrogen base, w/o
amino acid, 2% glucose £ 9 ©29)& A&dgen HMA=EZE 2%
Bacto agarg A7t A% 9}k, Glucoamylase@A4-< 437 98 C.
tsukubaensis\t L. kononenckoae® 50ml 2% glucosec]*] 42A7 Awj g c}
£ o] & o 7}x] ©29 (dextrin, maltose, starch, glucose, glycerol 1%[w/v])
o] ¥%¥ 100m X AN 1%(w/v)EAHA FFde 30CT2 FRAY NG W F74A
397 gwigsigit. 8 3 RNAE F287] 9% 79 M%7 50ml 2%
glucosed A 4217+ wfoks) YA E(3000rpm)E £ F 150ml 1% glucose
o 1%(w/vV)SIA AFstd 2427 F< oA Be gt ANIFE F& 44
23] Ro} dextrin, maltose, starch, glucose, glycerol 1%(w/v)e] X =
300m! #i=le 0.1%(w/v) HEF AFso 30TAA 1247 ¥ Fsa 4L
2 INE 49

2. E28A 54
Glucoamylase 42 Somogyi-Nelson'#¥ol w2} ZFAsdct. "2
50mM citrate %329 (pH 4.5)0 %9 1% S84 AL 990ule] T8 10ul

E 7}t 40TAA 3087 wsAA. A7) wrgdo Somogyi A} 1mlE 7}
3t 100TolA 1585 €€ 7hstd 2038 AAAD o F2e44 Y23
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ANFZd A d2Qd & &R glucoamylase] L3 3

& Nelson A% 1mlE 713 ©o] & 540nmell4 FFEE A5 YAd Y9
< Al Asgct. Glucoamylase @9+ 29 1uMe] F994& QA= 529 ¢
o2 3.

3. & RNAY &

% RNA%%2 Schmitt 5'7¢) Wl gz oL Zol £¥sdd. F
RNAFZ2S 9% sumote 1%(w/v) glucose, starch, maltose, dextrin
2232 glycerolel &#¥ FHAwizlA Ztz 1247 30CoAA W &
FLAEYE 8T 0.9%(dry weight)E JH AL EA e ot 5. =
g FAE29 50mM sodium acetate(pH 5.3)8} 10mM EDTA=ZRE $H3
£ 1.2mls} 10% SDS 0.1lml 2183 B2 ¥ 319 phenol 1.5mlE 373
o 65TCel4 4% wh-EAZ WSS -70CoA 307 #x . -70
Coll A wbx]g ubg-of-& WA E(12000rpm)sts] Aol AFdd F39
phenol : chloroform(1:1) #7}134A & AA dB-E&E JHAH F RNAE ¥
2] 8l o}

4. Poly(A') RNA9] &g

Poly(A") RNA2] ¥g+ #F2 Pharmacia(LKB Biotechnology, Sweden)A}
mRNA <588 FJAE zHAAMd o AA s 1.0g oligo(dT)
cellulose(Boehringer Mannheim, Germany)22 A3 AP 10mM
Tris—-HClI(pH 7.4), ImM EDTA, 0.5M NaCl2.2 =A¥ high salt #3449
Iml2 23 AHsgct. 10mM Tris-HCl(pH 7.4)%% 1mM EDTA(sample
buffer)2 A" £%F &Y 0.2mlel £ F 10mg F RNAE 55TA 15&7 7
4% F o] AHT AP FHAA Poly(A') RNAE 2 FAAD. R4z ¢
& RNAYX high salt €389 0.25ml=Z 23], low salt $3£9(10mM
Tris-HCl(pH 7.4), ImM EDTA, 0.1M NaCl) 0.25mlZ 33] z}z} A3 3o A A
32 59 Poly(A') RNAE €% 94389 (10mM Tris-HCl(pH 7.4), 1mM
EDTA) 0.25ml2 43 £%389c. £2% Poly(A') RNA: ¥% BEA=
260nmol A 1 %& &R sl

5. Northern hybridization
Northern hybridization2 9 # 22 Maniatis 5%0] 714§ wge] wat A

A&t L. kononenckoae®t C. tsukubaensis® glucoamyase §AAE 25
o] cloning® Az BHE AL#9ct.  Probexs *P-%X4 CTPE AL34
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4 XEHRBEFIAR RXE (B218)

primer extension2.% A X3¢},

m A3 9 13
1. ¢294 32 4%
AR L. kononenckoae® 2% glucose’t &8 FH2wx|ojA 297} 2 etuj il

AXE 98 Sl FFE HZwx|ol 2% (w/vV)HA BFEHA 964774
glucoamylase 484 W3 FAAE =439t (Fig.1).

10

Glucoamylase activity(U/ml)
[$,]

0¥ —— . - . |
0 24 48 72 96

Incubation time (hn)

Fig 1. Time course pattern of extracellular glucoamylase activity from L.
kononenckoae grown in different carbon sources. Yeast cell was
grown in YNB medium supplemented with starch(-lll-), dextrin(-4A-),
maltose(-[]-) and glucose(-X =) upto 96 hr. Enzyme activity was
estimated by the method described in materials and methods.

Fig. 1944 B ZF wis} o] starch®} dextrin, maltoseo] A= 244 v ¢
Z7}8}7) A &ste] 48A174we) Hualol 22 F 96ARARA 1 FEE FAF
Atk olgtE W R glucosed M HABACl HAEHA dudh. ¥H C
tsukubaensis glucoamylase@/de] AZbd W3} FPLE L. kononenckoae
glucoamylase°l] A1 ¢} u] &8 #] A2 FrEE glucose, maltose, starch& 2 ¥

< 84¢ Ry dAA2E d24U4 FA7E 92w, StarchRris 2313
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AANFZoA @2 & AR glucoamylase?] 23 5

glucosedl A o 4 Jveldch(Fig. 2). ol %2 AIAE L. kononenckoae
glucoamylaset= glucosed] <3td AF F2FAAAE 23 dey C
tsukubaensis glucoamylaset EX:FAAAE Ao Wzl 42 U&EE R FY
o}

Glucoamylase activity(U/ml)

0. T L] L)
0 12 24 36 48
Incubation time (hr)

Fig 2. Time course pattern of extracellular glucoamylase activity from C.
tsukubaensis grown in different carbon sources. Yeast cell was
grown in YNB medium supplemented with starch(-Il-), dextrin(-a-),
glycerol(- X -) and glucose(-[]-) upto 48hr. Enzyme activity was
estimated by the method described in materials and methods.

2. AxAZo A glucoamylase?] A

Cloning® L. kononenckoae$} C. tsukubaensis glucoamylase #3 7 AR &
probe® 3t AxLFo A  glucoamylase FAAL] AAME  Northern
hybridization®.2 ZA}stgch.  Fig. 3944 R o F ule} o] dextrin, maltose,
starch 18] 3L glycerolol A 1217+ s g M XA = o) 24T 924 1.5kb
¢} 1.6kbe] Al2da oF 3.0kb ]l 30§ o] A2gde] BAY. Y
glucosed] A M Jg ME 2 e Al2do] A Ho|x] gstr}. ols} L A3
E Z28AA9 o] AAFEZAME glucosedlA] A3 F2FA A4S vz
A5S Ho Fgeon, F3AFA de F7HA1¥ Y glucoamylased] &4 715
A& B Fr}. ol F glucoamylaseF 2] stvb= ZAo)st 7 zo)7t A= o) F
NZ FA8 7 . ¥8 C. tsukubaensis glucoamylase A=A AAANE
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6 XHERREFTAE RE (H218)

maltose, starch, glycerol, glucosesi# W33 HEZREY FE3 AF AN
A1de ok 1.8kb flAldA QiU FRsA Jepdd(Fig.d). ©] & ZF3=
2849 Azt Y89 e, glucosed] 2t AAFA A E A gddol
ARFEANHNE &AHA G

abcde

t
YN
N3
G

Fig 3. Northern hybridization of a putative 0.4kb 5'-EcoR1-EcoRV-3' gene
fragment of glucoamylase with poly(A')RNA extracted from
Lipomyces kononenckoae CBS 5068 grown in dextrin(a), maltose(b),
starch(c), glucose(d) and glycerol(e). S : size marker.

a b«

-—r

Fig 4. Northern hybridization of a putative 1.8kb 5'-EcoRV-EcoR1-3’ gene
fragment of glucoamylase with poly(A")RNA extracted from
Candida tsukubaensis CBS 6389 grown in maltose(a), starch(b),
glucose(c) and glycerol(d). S : size marker.
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B glucoamylase?] ¥

=
i
C

P2EFe @2 AdA Lipomyces kononenckoae®] glucoamylase$t Candida
tsukubaensis glucoamylase F3 A AR 7Ix| 3L o] F &9 FAS AR £5
A =A% A} L. kononenckoae?) glucoamylaset glucosed] ¢33t A¥ &
2FAAAE PR C. tsukubaensis glucoamylase FAAS AN &44
o #AIge]l AN HAA L ATdo] L3 glucosedlAH o] B A
Zdokch. olgt e A A FEMe Ao Uit
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ANFZE A d2Ue & R glucoamylase?] 2d 9

Expression of Yeast glucoamylase with carbon sources
on transcription level

Kim, Kwan-chun

Dept. of Environmental Hygiene
Kwangju Health College

Chin, Jong-eon

Dept. of Skin Beauty Art
Dong Shin Junior College

> Abstract <

Northern hybridization of putativa gene fragments of glucoamylase from
Lipomyces kononenckoae or Candida tsukubaensis glucoamylase with
poly(A")RNA extracted from its cells grown in several carbon sources was
carried out. The synthesis of L. kononenckoae glucoamyase was several
repressed by glucose while that of C. tsukubaensis glucoamylase was
better in glucose than in starch. This result was consistent with that of

enzyme activity.
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