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Improvement of Ethanol Fermentation by Expression of Schizosaccharomyces
pombe mel Gene and Disruption of GPD1 in Saccharomyces cerevisige "
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Abstract; Based on homologous recombination, a-galactosidase genc mel from S. pombe was integrated 1o the
chromosomal DNA of indusirial S, cerevisiae and the key enzyme gene GPD1 of the glycerol anabolic pathway was
disrupted contemporancously, and recombinants were screened through increasing G418 concentration. It was
shown that melibiose utility capability of recombinant S. cercvisiae MGl was increased evidently, glyceral produc-
tivity was decreased, and the mel gene was expressed stabilized in the host cell. No impact on the cell character
was appeared after introduced exirinsic gene, but the cells were flocculate when growing, When compared with
parent industrial S. cererisiae Y to ferment with com powder and wheat starch as raw substrates, ethanol produc-
tivity was increased, glycerol productivity was decreased, and the melibiose in the broth was exhausted com-
pletely detected by HPLC analysis.
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WER, KR R R LT

FERIHRIAT R P, ITHE TRKIETRERAAREL: (S pombe) B o-F FLEH BiAE
B me! RESSRE T ERTERER W303-1A fUIHET T HERE . A Sr U LIRS Tl 4 Pk oy
MRXME, EATTRESNAR, EEs ey S AR -7 L~ w iR
MsE REFIREE T, LA SR AL & R A B W

1 #R5H&*

1.1 EMFER/

BEHET L EEREGY (S cerevisiee Y) AEYTEMNREGRE; KBETHEEETHEK
Escherichia coli IM109 ., JE¥i pSKsymQKm A58 Z4F#; FHFB pYX-MEL g A& 5
REWME, BLUSHER pYX212 AEE, THERBAGRATEARHEEESH a-
FFETMER mel, HFOUREZRABYER S cerevisice W303-1A FEEHRIX a-2F
A AR
1.2 g, TRARNEH
121 S5sRE. LB RESREL. B O 10g, BEAHERY S5e, SALBI 10, AR 1L,
pH 7.0, FEEEHFIMA 100 pg/mL ERFEREMS0 pg/ml. FIERE, BEHEFRE
w1 5%550R. AT RKEAEER.

YEPD #E 8. BEE G AL 20g, BFHFERY 10, HEW 205, THEZEIL, pH g
Sk, BIEEEFRESI 1. 5% EHE, BTEEEESF, HI0100 pg/ml G418 (Sigma) A
TEE FHITHE,

YNBM i53i5: BOAEE (FEEEM) 6.7g, E_HE20z, REMO0. 128, BH
B30 12p, HENO 12g, [REMO 12g, EEE L,

1.2.2 T HEMZR . MEsass (CIAP) . T4 DNA SEBAREMEAVIE EoR |
FRHRESYTHEAE LA™, A-FEcoTld | DNA Marker, Pyrobest B804 T ( TAKA-
RA)Y AP THEEWATR,; BRIBGAF & 5 R QIAGEN /=& ; PCR -ialifbiXR &R
ElREE LR BT RAE ™ a; B8R Sigma 2577 &; EX (REEK)
BT ESTEL TS, B, 40 HFE, EREE64.76% . NEiEkh (HERER)
BT EETREER], EHETE TL17%; YR o-EHE (2,000 wml) BT XLH
AEEREHIRARAE, B (100,000 wml) WTFLHREEY TERERL AL
Hofiyastv) 20 5 o0 B stk OV 4 B i

L3 ml BSRENBERALETE

A TIRISHAF DNA KB, AR4E pYX212 iP5, TE TPIREI TR LEMES
VMY AT RIIT ., FE LTINS WETIAKE S s4bp WERHEES 3-8
MHEMALEE (GPD1) EEAW (BIMHTURES). Ik

Pl: S5-AACTTAACTTCCGGCCACTTGAATGCTGGTAGAAAGAGAAGTTCCTCTTCTGT
TAACGGGAGCGTAATGGTGATGGAA3';

P2. 5 -TAATTCTTCAATCATGTCCGGCAGGTTCTTCATTGGGTAGTTGTTGTAAACGAT

GAGATATCATGCGTAGTCAGGCAL-3',
FHEE pYX-MEL- (Km A8, PCRY BEER: 96T 5 min; 94T 20 s, 583°C
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3 min, 68°C 6 min #1735 PMEH G, T 68C HEH 10 min,

HF DNA KF F%ERA PCR #% . LIEA Y@ 4 DNA BER, 58 P3.
5-TTGCCACATTCGCCTCCGTA-3 F P4. 5 -ATCATGTGCTAGGTCGATTCTGGT-3" §* ¥ <
L2 7T kb B mel EEF B, VB 98T 3 min; 94T 50s, 58°C | min, 72°C 3
min, 30 PME®R; B 72°CIEM 10 min,

1.4 BERBARELERF
ok [4] #7.

L5 ErEeAR
ek [5] 7.

L6 BREEBIZ

BBHE 1: 2 BUKHHES, BRI #HiT.
1.7 HEHEN

SEFRERE TR . HR A BINE A HPLC AT . REERD LR B R A E L
kit PR AT FARE R 1 3, S-S K ERREE " AT,

1.8 BBEEME
BECF AP EA YEPD KEarde, 30°CHESR 200, HANMUE F G S, AR RE.

2 R .

2.1 HEAETVRMABGLAEK ENES

TR -FOE AMEMER, Wi -MIEEERE (SABEREHE) . 28
HTERE R FGAREFBE BT G418 P A4, #H9E R AR 1 0 B M e FR 4 i Tk
EHTS

FHFR il 45 N LI 8 EcoR 1 4445 B AL K- M K. pSKsymQKm FHIF, R midz, 3k
#% OKm F B . RIMRBR S DI BE B ) 3 - B AL R4 BTh: pYX-MEL, iE#f T4 DNA
FAERRR OKm K ELY5 pYX-MEL #%4%, $#1k E. coli IM109, X Amp'-Kan' $U#{ LB 4R
ik, 188 7 EHBE pYX-MEL-OKm, OKm B K46 ATE mel T,

LA A #RI& pYX-MEL-OKm A48, @it PCR ki i85 GPDL .. (P, -mel-
QKm), 8ifk GPIN .. (Py-mel-QKm) FIERE, HirHEA S cerevisice Y, LIS 200
wg/mL G418 1) YEPD FAR G ik H20 T
2.2 HEAFHRIE

TET G418 BB TR A K BN EE LSS B BREERR, 2N S. cer
evisize MGl , MG2, MG3 %5, 42HUS. cerevisiae MG [ E B ZH DNA £ ik, KAV 18
mel M54, @il PCR TP 1, SR ETREIITEEE 2. 7kb 8 mel B Fi .
¥ S. cerevisice MGl 5§53 % YNBM #5383, 30°C | 200 o/min 3575 24h, 48h, At
B AN R, ME SR ODgy . S, cerevisiae MGl FEMSECIRMUFI I B4 K. &
- DI EARH#TH - PIRR,

2.3 {eREEH. WHMEHITBAES
S. cerevisize MG1 FE3E7E YEPD s} |-, 30°CH;3%, 3 24h $i5 K, RIEHEM
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BI%EHE YNBM 553585, 30°C | 200 o/min }53% 48h, WE 0D fH, HEXME—RIREIF
AfES, TREGEERY, £ 10 KEFEE, MGL 72 YNBM b4 KEE R KRB

S. cerevisiae MG1 F1 S. cerevisiae Y $53 T YEPD 5354, 30C ., 200 o/min #E5H1E
F2h 5, FEEHE 240, BEEHTEOFEES. BRETEGITHERER, MCL
BFRE N I AR

RN, EREE L, MCL RN A/ S FHEARZEX2EER, A MG
AR SRR AN (E1. E2),

Bl 1 S cerevisiae Y JEASHS (2,400 x ) B2 S cerevisiae MGI AN (2,400 x )
2.4 REXE
2.4.1 FEMRBAE: 7E 500 mL AP, A-5IFRER 100 g TABRUVMR R AR, 2
IR AR, KR 10,000 /min B4, M EFBHETETRNE (R,
1 BEARUNEERHNEXNFEHNRSEREROERNS ST

S. cerevisiae Y S. cerevisine MG1

Items assayed
. On wheat starch On com On wheat starch On com

Alcohol concentration (v/v,% )} 15.54 (2.45) " 14.57 (3.42) 16.16 (3.44) 14.98 (2.34)
Glycerol concentration ( mg/L) 4891.58 (315) 5387.40 (432) 4871.54 (322) 5130.20 (354)

Melibiose concentration (mg/L) 43948 (15.6) 372.75 (4. 7) N.D. ** N.D. **
Raffinose concentration (mg/L) 285.74 (29.8) 631.85 (25.6) 296.78 (44) 229.07 (29.4)
Rudimental sugars { mg/mL) 87.54 (1.24) 23.27 (1.65) 69.27 (2.22) 31.89 (5.04)
Rudimental reductive sugars (mg/mL) 46.4 {4.12) 4.0 (2.52) 47.6 (1.54) 1.3 (2.66)

© BRI E MR 3 R BRI, ESHBIEREEEL SD (N=3)," N.D. =not detectable

2.4.2 30L REHERLE: E30L2ANAR#E (BEILATET) F, MAT kg /hERE

¥, H 1.6 TEHITRBEERE, RERREHTOH (B3, R2).
F*2 EAE WL ZEENERRERRRENABOSANL S ST

Strains S. cerevisize Y S. cerevisiae MGI
Alcohol concentration (v/v,% ) 13.86 (1.23) 14.52 (1.98)
Glycerol concentration { mg/L) 7579. 61 (324) 7438.62 (133)
Melibiose concentration {mg/L) 354.32 (99) N.D.
Rudimental sugars ( mg/mL) 84.3 (3.24) 79.07 (0.68)

Rudimental reductive sugars ( mg/mL) 63.33 (2.48) 59.76 (1.24)
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3 g

A SCREUE W R R, R R ARG T — R R B, 7ERE
HREE DNA E5|A oA E i, EHAHE e e, 5
B, o TR A RN = A O H I B HEA EMP 3842, 7oak | SFEYPRTE
2 FEMAEFES . XHE, RS MR, WA EEEE H iR R R R
GPD gBR , {58 J 3% T ot S B A0 5058 I ) S MRS 26 72 B AR ATHRELER BN
NADH X500, W AR R P AR BRI R A E T4, {558 2 34b, 3 (7 S M 2 =
AFEFPR Y, H &Y A

MRS RS, S M 2k S B IEPY mel TERRTBE B €6 4 | g 4 0
R H T G B R B GPD1, 1SRN ELAT S. cerevisiae MG 75 500 ml, =M
30 L ZBEEAMHTTIRBE R BN, B B4 iR, RS ERREE, ni
FRTPE ALY, RUE R IRERHA N IS S T &5 E R,
F IR e A RE B 7 2RI B B I s R BRI A FET, M EMig
BHETH, MWHSMARCBHSAEEEL,

& % X w
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