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CPEBZREMEYIAH JLFE 100080

M OE IR LR cDNA, S8R PN T MR B R sh T M2k K LR B Ty B
T 6 PR RE SR M LA RIS WBER pKG |, BN ARERY Y33 BE%
SRIEALF. 4L T o B LRSS I 7E 3.00/ ml LA b, FELA 5% 5] YL TE R A0k B A9 S0 4
high k3 7d, SER R RE 86%., A AR R EE S LA 5% WA R IR .

QA KM, R R, TR R

BT R A R B LR S T21 & LA (LA cDNA TEE AR P Ay
A EERA RV, - RE AWK, AR T AR R E
BB (PGK) B 3 TH 8k, hBaEW LR A 555551519500, tifth Ty W
T 0 P AR & F IRV S 4 R LR X 55 TR, A SCBMR & RIS RRA
Pt X R RE R 8 1L B AL T X SR AT R

1 MR
1.1 EBIRE

E. coli DH5 N &7 ¥, S. cerevisiae Y33 (x his ura ade lev) WBE 1 £, HE
pSAKO081 Y Hind 13 A W BLR & 50 % PGK £ E 9B i e 1k DNA J B, pSAK068
RAREN Ty BT 6 FRAIME SR TR, DL ERIFTR % & Dr. A. Sakai ##; pGlaS &
B4 KRS LR cDNA, pGDHI2 & R i B i S8R, HhEa
HE,
1.2 EHFE

LB 33, YPD B8 3 E B A F 09 YNB 3R, HC iR £ YPS i &
fy I L T LT ARL,
1.3 X

B4 P9 U1 R . T4 DNA %3585, Bt BEM B ME. Tag DNA R4 8. Klenow i B
Hind [l £ 3 ¥ 1 Promega 22 A1 h MR KBS R 2R AF R A A, INTPHE
Boehringer, B (LM Y AFER T AR ™.
1.4 DNA #8{£
B DNA 5. BH v R Y) . DNA K EE i, iss, DNA E & Mg AH L

A EFALRRAHE.
AT 19955F 9 A 8 Hig#l,
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% H¥% “Molecular Cloning” 45 ff & #E4T, PCR & BF 3= i B 45 3647, 519 th & i
BRESH.
15 TEREMaEL

e s fi e i B9 6 /N LS B T B R,
L6 ${LTFRLEms i Finmn

RATRY,
17 BT EEBEFREDPNECHERA R
L7.1 REHAR: BMHEATEARZE 10ml YPD 8383, 28CHRFHIZE 72h, WLk 5
PR T, 2 8% M BIEALL 5% AT HE SR MBI B rh iy YPS 35355, 30C#R L
e 7, MIE Y WAEAME L ARTE. RAERANE S 8. AR RAN
o, —E & S%WE B YPD R BRI — RIDHL2 K Y33 e
RRK TR ERT S BE S% AR YPD BREMS S%ARIEIRNN YPS it
i, B 3.
172 SrWREALEETE N1 04T AL RIS 4 Wi R,
173 AR TENE: MERZHYE 0L L, MEYWRTT pH 4.6 HEshi, A
RERFELMT 37CHEH 2h, B OBEEMIN, 60T H#F 2h, K E,
L74 RERWT. BUERERY, MAZEE 2mol / L HCL, T # K ¥ K # 35min,
IASFH 2mol / L NaOH $#1J5, B#EE B EAR—T AR5 M E £ RO
5.
L75 BRSRNME EXRYEC, B 50ml EiETE SCABA 5600 M4 & 5474
(B Tecator A A1 A7) EME.

2 FXRAuitib
2.1 BB BRFTEN DRRAEE
2.1.1 K PGK ZE 71 PCR G /L

511 5’ ATTTTAGAATTCCTGAC 3’

S 2 5’ TTTTTATATTTGTTGTA 3’

X pSAK 081 Jifith, i b X351 4 M PGK EEBEF R L FER ATG |- ¥~ 760bp
MBS FX, &it519 1 6, fERFS) GATTC P T — MMt A TR GAATTC,
AT# AL EcoR I VL35, 4 PCR ARH Bk 4 B WS, 8 Hind 8L, B4
EcoR I #1 Hind Il B VI 3% 15 ~ 760 bp & EcoR 1 —Hind Il PGK £ E /331 F K .
212 Bt} PGK HEEFZ T 588 cDNA ME R B4 EMEiE (L8 cDNA A5
B ES A H TR R EIMMR IEE R T/ 1.

5183 5 CAATGTCGTTCCGAT 3’

Sl4 5’ GTCCAGAAGGACTGC 3/

EA pGla 5 98k, B15% 3 #1 4 PCR &M ATG #i% R HBIF MG 776 bp 1
$i1LBE cDNA 57 S B A BB AENESIFEY. HER 37 WA ELs
cDNA M —a) Pst I IR, BHAEBRABREKSE. BE, £ Hindll BL, BH
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Hind I #0 Pst ] WA§H], 458 A ATG £ Pst I Y15 0085{LAE cDNA S’ 3% v B, 3FfE
ATG ¥ EEA Hind I H.

(8) 5 Bls Ps Es B K 3

| e e——— o
100bp
(b} Ps Bs B S Ev 3

M1 BOEEHLE cDNA (a) MG {LREAR (b) A7 & N
Fig.! Restriction map of (a)glucoamylase cDNA and (b)genomic glucoamylase gene of 4. niger
| Protein—encoding regions [ JIntron
Bs;BssHII;: Ps:Pst 1;B:BamH 1;8:8al I,E1:EcoR I;EV:EcoRV.

A EcoR I —HindIl PGK J33hF A B 5 HindI-Pst I $§{L8 cDNA 57 3w hv
B BB pUC 19 19 EcoR [ —Pst [ SR L, ¥4k DHS, 43 FH pPGel, RN
ARG PGK BRAB T 5HELA cDNA S’ REFMS.

213 SHEBEER 3’ W5 PGK E£EK KK EE: fiki pGDH 92 # 2.5kb # EcoR
I -EcoRV A B &H %R AW ER, 8%y BE#3] pUCP 1) EcoR I —Sma [
L, AR pUCGla2. ¥ pSAK 081 f# 375bp 8 Belll -Hind I } Bt 28 & PGK
AL IEX, %K B AR pUCGla 2 # BamH | —Hind [l b, X##E PGK REHE&K
IR EER TR 3 KN, RN RS pG K4,

214 BATBECBRASBERPHER: WE 2. AFR pG K4 HEH 915bp H
BamH 1 -Hind [l A B, Z A B SHEMERMN 3’ SMABRREERE ) A PGK ¥H
# LK. Wi%H BifiA pBR322 & BamH I —Hind [, X H#E1E PGK HELK LXK 3/

SREMT —4 EcoR I Y14, M4 FhiA§ U [E1 944 bp f BamH I -EcoR I A &,
SRR pGla 5 th 777bp 9 Pst ] —BamH I X —$§4L 8 cDNA P EZEES,. A pUC19
B EcoR I —Pst I K4k, T/ IR pGy K13.

M pPGrl BT E I~ 1.5Kb #5 EcoR I —Pst T B, M pGy K13 BB~ 1.7kb
iy Pst 1 —EcoR I } Bt, ¥ /i B 8% A pSAK 068 # EcoR T i /4, G T RELE
PGK XHEZ 7. B BB ARFS KA. RASLEATNK cDNA FAHRS
PGK RE EX A5 6 858 FR pKG1.

22 MENEENRESBORSRL -

SRS RSN pDKGl UL EMBERE Y33, BILHEE N ~2000 5
T / pg DNA. BEPLBER 44 LA E SR HC PR, SERE O HEHBEE
BT R AR, B 91% M T EAERABRTRMHEAERES®. RIOECRI2]
higd, ARY « RTFRS TS BFI5I SEEBRAS BN, 61%NELTRAH
BR AT MRS, TTEE PGK S FR T « AFRFI FRAERIZ RN EER
Hz--.
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/ H
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J&oRI-PstI
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El H

T4 DNA Ligase

i “Transformation

2 WAL R
Fig.2 Construction of integration type pl@d for expression and secretion of glucoamylase
B P Tegg [ glacDNA  ES
ELEcoR] H:HiedIl Ps:Pst]I B:BamHI Ev:EcoRY Sm:Smal Bg: Bglll
23 HLFRImLRS
BATAS 2% W RES ARKENTRERBNISRE RS IELE, B
BRCH LRSS W 1,
24 REFHEMIRLR
SRR ME 2. _ ,
MU ESRAUBEHR: (DB TFES S%ABRHERNERLEPNES S%HEH
B IRIE I AR SR BT, A AR B, () B AL TRIZ AR 5% WA IR
HARERBRS, ENATRPRZAERE SV EBEERTRERENRZEE. 3)
PR RAR P Tk, WA e R R BX 0, X TR R AR b4 B L
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£1 BEForLHMEREN

Table 1 Activity of glucoamylase secreted by transformants

HWRHAWES /v wl”

T Activity of glucoamylase secreted
Transformants under the condition of
YPD 2% 72h° YPS 2% 120h YPS 5% 168h YPS 10% 168h
KGI1S 3.45 ) 3.27 6.27 9.02
KG22 2.73 ND" " 5.54 ND
KG24 3.67 313 6.64 ND
KG63 4.29 3.57 6.27 ND
KGod 3.99 3.69 6.42 ND
t OB RIS, B N FE R SRR ),
Refer to medium, conc. of carbon.source, incubation time (h).
* T ®&ME No determination.
2 HUETFREMERBERI
Table 2 Analysis of alcohol fermentation by transformants
WM TH SR AL ERAR mRaR
¥ier HRE ;
Teansformant  Modium Dry wt. of cell Activity of Starch Alcohol
/mg - ml™ glucoamylase / u - ml™ utilization / (%) content / (%)
KG15 YPS 2.2 3.14 86.9 1.50
YPD ND* ND 4 ND
KG22 YPS 22 (34" 3.41 88.4 1.53
YPD ND ND 7/ ND
KG24 YPS 2.0 (3.1) 343 86.5 1.51
YPD ND 1.91 / 142
KGo63 YPS 2.0 (3.5) 305 90.0 1.68
YPD ND 226 / 149
KG64 YPS 19 (3.6 297 BR6 1.69
YPD ND 1.73 / 1.49
Y33 YPD ND ND 1.49

* ND %MZE  Nodetermination.

vc N NE R BSR4 T E Valves in brackets represent the dry wt. of cell cultivated on the

shaker.

EAHEBETE B MENEERER. (4 £R 1d 18 14% 26 KRR A#K
$8, R T o 7 R P A B L BN K A B R Y W R A 7 R A
EHNTERHEE. L EAELEELKTRANEA o ERHERELT

© hERZ R

PSR TIEE S 4RAEEL  http://journals. im. ac. cn



443 CEEE: KF RN REE A 255

—EBWSEAFE. ETHARRHHNOBER S AE Y33 ERENMEFORER, &
BN, WA KRR, R ERBA RS JEE Y33 RASMH TR AR
teb, Bt R EKF LT HMNER.

Hift ¥EX¥EFHHLENERBIGZAK Y33, Sakai A |93 FR pSAK
068 # pSAK 081, Jt 57 h L ST A R Rl LI 2 1B B M & R BERE S IR BE, 1t
—3EH.
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THE CONSTRUCTION OF STARCH DIGESTIBLE STRAIN OF
SACCHAROMYCES CEREVISIAE

Tang Guomin XiQiaoran Zhong Lichan Yang Kaiyu
Unstitute of Microbiology. Academia Sinica. Beijing  100080)

Abstract An integration type plasmid pKGl for expression and secretion of glucoamylase
was constructed by insertion of gluccamylase ¢cDNA from Aspergillus niger between yeast
phosphoglycerate kinase (PGK)promoter and terminator regions. The plasmid contained the
sequence of yeast Ty element, which was used as a homologous fragment for intergration.
The activity of glucoamylase secreted by yeast strain transformed with pKG1 was over 3.0
u/ ml. The test of alcohol fermentation with the transformants were conducted in the me-
dium containing 5% of the soluble starch as the sole carbon source at 30C for 7 days. The re-
sults showed that the transformants utilized over 86% Of the starch and produced the same
concentration of alcohol as that in the medium containing 5% of glucose as the carbon
source.

Key words Starch digestible Saccharomyces cerevisiae, Starch utilization, Alcohol produc-
tion
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