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BR/BEEEE YBRO19C HEEREARTHIHH-

Reseach on Saccharomyces cerevisiae Mutant Deficient
in YBR019C

FHEE ALK AR ABRF.FEA.EH OHIN W.EHE
HUANG Yan-yan,GUO Ling,CHEN Dong, LONG Si-yu, LI Jian-xiu, LU Qi,SUN
Liang, HUANG Ri-bo

7 PURR 2 BE AR A W) I Tl A 1 58 o S 30, B AR MR AR W B R R T RE B RS bt , P 2R
Yy A TREBE , 7 PG AR P ol SR )P R T 530007)

(Guangxi Academy of Sciences, State Key Laboratory of Non-Food Biomass and Enzyme Tech-
nology,National Engineering Research Center for Non-Food Biorefinery, Guangxi Biomass In-
dustrialization Engineering Institute, Guangxi Key Laboratory of Biorefinery, Nanning, Guan-
gxi,530007,China)

BE .[IBRYIIE B RZFE YBRO19C B2 X BRI B 5 ( Saccharom yces cerevisiae ) W MR AN 2, B2 K& 8% B 5%
me (75 3R U TR P B B A2 T NF1002 Jy R BBk, 688 2 S ik L&A YBRO19C 2 B M B A, DL J Kz
pUG6 # pUG66 AR AT PCR,AGHAA Cre/loxP S B BRI BE 1} YBR019C 4 P Rt B 214 , JF e 1L I il %
B} NF1002, F| i #4512 Kan "l Ble "5 YBRO19C B [H #£47 [F] I 2 2 , i £ YBRO19C XUfF /K e b 20 1 bk . 1)
FH TR 0 0 2 O B U, X 5 A T AT R MR B 5 . (8 RYB T ARAT YBRO19C BUAY% 1A Bk [ B 7 bk NF-
ybr, VR [ b 52 56 2 B L 98 ik R0 BT AR TR 14 B R0 P 25 0 R R, O AR R LB R AW P LL B AR TR L SR AR bR
FIAR AR 2E R B8 0 A BT T B0 HL 52 AR TR 300 . M R W3 R W] . 288 bk NF-ybr 5 ¥ 4 16
WRAH LG, 76 K B S SRR B4R = 10, 750 KB SR B 3B, 3 H Al H REAH 8 S A - 1 R B L2, 58 78 bk
TE 30°C A 72h MBI £ B & 0 12,52 % AR TEF AR B9 13.89% . [ZIEY YBRO19C kK By 2K 52 M 1 B B
XIHEG R BB RBERE A B AR . AU N E AR R SRR R BGOSR B T 2%,
XEERCEEEERE YBRO19C  EEHRBR HENE oM
RESES . Q933 XERIRE.A  XEHS.1005-9164(2014)02-0108-07
Abstract:[Objective]Our study focuses on the saccharometabolism and ethanol fermentation of
Saccharom yces cerevisiae strain NF1002. [Methods] YBR019C on Chromosome [ was chosen
to be modified by PCR with pUG6 and pUG66 plasmids as templates. After homologous recom-
bination of Cre/loxP mediated marker and YBRO19C,YBRO19C deficient mutant of
Saccharom yces cerevisiae strain NF1002 was constructed. [Results] Glucose and sucrose can be
utilized for metabolism at both mutant and wild strains except lactose and xylose. However, on-
ly part of raffinose and maltose and few galactose can be utilized at the mutant strain. Results
of sucrose fermentation at mutant strain NF-ybr
displayed that ethanol content reached 13. 68%
_ (V/V)at the end of fermentation, which was 10.
llﬂﬁaﬁﬁ:szgiuiw 7% higher than that for the wild strain. Further-
& E B #:2013-12-17

PB4 . B He M (1982-) . 4c BB BESE . £ 95 i i T /2 more, according to the industrial processes for

TR, ethanol fermentation of sugarcan molasses,etha-
© U PR BE AR 45 50 H (R4 2 . 11YJ24SW06) s A nol content was 12, 015%(V/V)at 30°C for 72h,
SRR TR L L ST A B lower than that of the wild strain. [Conclusion]

x s TINPER 35 H P (1958-), 5, B4 1 1A S0, F N

: P Saccharometabolism of Saccharomyces cerevisiae
o> T TR . Email : rbhuang@gxas. ac. cn,

strain NF1002 was affected by deletion of gene
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YBRO019C ,showing less ethanol production. Our research provided advice on modification of

Saccharom yces cerevisiae strains on an efficient way.

Key words: Saccharomyces cerevisiae ,YBR019C , gene deletion, sugarcan molasses,ethanol

[ 52 B YR & A B2 Y H 25 B2 =, A im0 A%
AW E K DA ANATT R PR 5E TR H 48 63T 7 2
EP SN RIRE Y VN X CS IS E = A
1E 2001 4F 2 A0 4 1] & sy B 5 v 5 1E At e
FE & R C B Y 2B T 2 B
TR SR 7 ol L 3 3 2 e . E R 1R A
B T B A 7 T2 FE R A W) R ek, DAE #3 o
HWE K WSF O BT R O Bk UL DT Y R
( Saccharomyces cerevisiae ) %W W) K W H 7= &
T, KT AE T Ao R v A 7 v P VR 2 L v iR R M s
Wi BB TR 5y 15 G A IR AR A R A T R 7
R B Az TN T RE ), DA T I AT TR 77 7 £ B K
R TR TR L DR A AR A A R L R
AT T W27 AL 27 HORTE 73 7K P b 20 B
TP B TR R, S A TR T 7 B A A AR | B R R AR
F1% ) 25 W ) P 38 R T R % £ T 2 B s A B
ez —. (AT AFRE B R XM I &5 4 o0 1 AR W) o
WFFE R = KX A W) 2 — X 22 JE TR 9 e St 28 A
O () () A 58 B A H e A2 ) T AT B LA R A
1996 4F , PR 7y [ B 4 5 D 2 DU 5 1, N5 — R
57 FLA% A A A ) R TR 2H 1Y) o8 B A IR T A1) L A A
PR TP P o DR A 2 AR )45 B 2 AT AT K R Y
IR b8 3 H 4H 2% (Comparative Genomics) J&
5T 5L DR A P13 0 e e %o 8 ) 5 DR R R TR 4
SERHEAT LOH, O 1 i DR T RE L 3R 38 HL B RN )
AL IR ARk WF S O T AR 4 KF -
X T Bk HE AT DB B, O I 48 2 2EE RS
2R T AT ) R R T BE ARG 4 v A A
B 3 18 ik DR 20 2 1) & R, TIPS 1 o T BB B PR 4H 2 1Y
e H 25 1) Tl A 5 1) & J1 . i e 0 TR 91 7 B %
PR 98 1A B FR GE 48 5 22 58 AL DXL 97 Al N 1) 0
705 e T EORH N7 1 B TR ) B 0 0 L R O e xR
P B T BE ik A 4H 7 A BIF 5, 0 3 R PR K P B AR AERY
25, JT 5 R R R T BOM 0 9 TR Bk L 3 AR
PR E PO X AR SRR ke BT ORI
S, Stambuk FE X 5 BE Tk EAH T HBECEE A
TRRE T R TR R 1) 4 5 DXL 2 91 40 A B A1) A 35 R 4 DL
AR5 KBS BRI R T4 VB6 F VBL ARG R
Ui b BE N SNO FISNZ AR AT ik 25 971 L X S SE [N 5
DL 18 fin s 7 £ 1 RE 0% 7 2R W R 7 A R O ELB
AR M PO PRE T AR, B DE S TR ik AT i
HARWAE AW & B A58 %, Hodh loxP-Marker-loxP
JEAFE 2014548 H21h552H

FEBVALE RN Cre/loxP ZRGEE 8 )12 b FH T FR T e 6
FE BRI Rk E S FIA loxP-Marker-
loxP JFAHFE T Cre/loxP & G0 %F T 9 B sfal 3
AT Bk, £ B B 3 5 8 %6 . Takagi 45 SR FH 4
DAL ok 7 L 3 - R 1% R BRI O R VRS T
ZER R, W H R FRAT R A sk
B I Al T R AR 7 RO R 2R B TR R B
PRV IR IEAT T A S A I, 3 e 0 4 S N 4
F7 5 HEAT L X 4347 5 328 FH e P e TSR AL A O A ) Bk
AR RN AT e R BSCH J2 X B R 2 AT B A R A 2R R T
AEJE R 4l 27 B I 5T o DAJRE R A ST I o) R TG 1 ) 2, i
RMHEAT AT R EI M RE RS WE T
U] P TR TP R 2 T TR R S R 4 5 PR U T
F O S S TR TP T R T RO R 2 T R T I DG B O 4
FE DR L 3 S PR & 30 Sy R T R v TR
P B TR R 11 ek BRI T N {E B, YBRO19C A
S S AR O 1 E B AR JE I 2 — B A TR
B S ek, RS A AR 1 gallo B 25 1) S 4
Fit 11 A2 i il A i D) A8 L BT REKE UDP-2F FLAE % 1k
iy UDP-Hi % 0% . 5 28 ZURE A A O 5 J5 3 Re A 1L
EPBEANE FUREAE o SR B A Z () Fe de ., TR H gallo
A, 12 S A R A R R A AR O IR R
PINEIARDE G NEE ik Be R 22 R AL i
YBRO19C 1Rkt H L LRI Cre/loxP R4 M
P BE AR IC Kan "F1 Ble "5 ¥ 42 B NF1002 % @ 1k
DNA &A= R V5 8 40, #4 # YBRO19C % [H XA 1A ik
TR bR NF-ybr, (3808 3R B9 5 48 18] 35 Y38 5 fik 5[]
A 52 50 F0H WS 2 £ R ESL 0, F 9T YBRO19C %&
DAL ) i 2 Stk T R R £ ) R 2 T O I O R D, kg o TR
TR AT o Ak e G 2 R s B S %,

1 #ME57FE

1.1 ##
1.1.1 HAAr it

Fil 8 B% £ NF1002 F1 K W AT B ( Escherichia
coli) DH5q H1FE AR AE W) BT RE IR L AR B R BF 58 b
O, R R NF1002 2 DA H R T 0 % R i
oy E SR, Bk pUG6 Fl pUG66 43 il #5747 Kan®
M Ble™ BrtE 3L, Wi A loxP A7 04 H E 384

PHEABRAF .,
1.1.2  E£ZXHA
rTaq 4 [ TaKaRa 2 F G418 W A L4 T.
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HY T FA R Al . Zeocin 1 H Invitrogen 2 ], H
B S BB Al 51 B SR N El A
JPHIIE H TaKaRa 22 Rl 58 B, HREREE R A )74
TERE T W R A BR A A L B B 83, 5°Bx, S & &=
49. 5% (W/V) AR R R & 5 4. 29 % (W/ V),
1.1.3 314kt

MRS 9% 1T 0 JE R 2ok, & T 5 X5
(F D P5IY L1,1L2 &4 44bp.45bp J¥ 51, 535
5 YBRO19C & FF i ¢ 5 I8l 9, 53 46 9 20bp.,
22bp FFHNIEY 1 G e bR 0 B9 IE R W 51
1.1.4 3&A

(LHYPD 555 5 8 R 20g/L, FEBE#Y 10g/L,
B 20g/ L, WA FRIETR N 20g/ L BEAG KD 5 (2) Ui
PERE SR TR YPD B FR v S I &k 2 150pg/
mL i G418 8¢ 10pg/mL B Zeocin; (3) K BER: 77 5 .
EEM 20g/L, BetE# 10g/L, BEBE 20g/L; (4) H E
PEE R R A K H M E R B R — g,
0.2% (W/W) JR Z Fil 0. 02% (W/W) B R, F ¥
H. SO, ##1 pH{HZ 3.8~4. 0, BLAECEHL A,
1.2 FHi&
1.2.1 BB B NF1002 & B 20 DNA #) 32 B

PEHCR T Y5 2R T 20mL YPD 8537 45, 28°C £
MkE 3% o B, B 1omL B W I & 0 (5000r/min,
Smin)  CE A, B NF1002 3£ K4 DNA™, il
Ik 3R W R e H TR A

1.2.2 YBRO19C A R # PCR ik

DA B EE NF1002 25 H 20 DNA SH AR, H 5
P YBR1 #il YBR2 # 47 PCR. PCR % 4 95C
2min, (94°C 30s,55°C 30s,72°C 1. 5min) X 30 1
¥ ,72°C 10min, 18 i BSR4 Bk R UK K I 0 A
PCR /=4,

1.2.3 Ji# DNA #4 &

I CaClL %l & K FF # DHb5a &2 S 4008, 7
BAL FORL pUG6 Fl pUG66™", PEEL 38 [ 1, I AK
B g% R SR BUTCRE DNA I #E 47 B 50 00F
1.2.4 ARkrhaneyyE

PL pUGS Bk DNA MR 519 L1-L2 #17
PCR #"#% YBRO19C FEH @ B 41 F ybr-1, PCR 444
4 95°C 2min, (94°C 30s,60°C 30s.72°C 2min) X 30
APEIR,72°C 10min, gifb Bl B F B, % TaKa-
Ra 24 &1 T

1.2.5 YBRO19C X B # 3k
1.2.5.1 FEINEERA M FAL & mE R RS2 S A0

I o A S R PR A R AL ybr-1 B R TG 8 R
NF1002 #, ¥ A3 2 49 & A 1mL Imol/L i1l
BUEEHGE B SR 1h 5 B0 2Bk BV ImL YPD
FEH R, 28°C K 3% 3 ~4h, B0 KB LWEW. M
0.5mL YPD & 40 il . ¥ i & A 150pg/mL G418
) YPD -4 I, 28°CHi 5% 2~3d,

1 S519F5
Table 1 List of primers
31 Primer  J¥%! Sequence B EN 5 %K Principle of design
KEFHE .5 YBR019C % I i )3 91 [A) U5
e [ (75 ok s 3 EIE
5" -GCTGGCAAATCAGGAAAATCTGTAGACA AN R SR B IC 91 6 51
L1 ATCTTGGACCCGTAAG . ttoat Y The capital letters;: Homology with the upstream sequence of
b sGACCCG rcagctgaagettegtacget -2 YBR gene
The lowercase: Forward primer for the resistance marker
KEFH. 5 YBR019C B F iz )7 51 [l 5 5
o e b
5" -GCTAGTATTGTAGAATCTTTATTGTTCGGA AN 7 s 9 S 160 51
L2 GCAGTGCGGCGCGAGraccactagtogatctaatate -3° The capital letters: Homology with the downstream sequence
“GGCGC ggccactagtggatcetgatate of YBR gene
The lowercase: Reverse primer for the resistance marker
) .
YBRI1 5 CAGGAAAATCTGTAGACAATCTTGGACCCG-3 73 YBRO19C BN 1 1751 9
Forward primer for YBR upstream sequence
YBR2 5'-CACACACTGTGGTAGAGCTAATTGAGAATGG-3’ 738 YBRO19C JEIH I Ui 51 1)
Reverse primer for YBR downstream sequence
A 5" - TGTGAACACTGTATAGCCAGTCCTTCGG -3° fiz T YBRO19C 3 A L Ui
Located in the upstream of YBR gene
Sy e T . £ F YBRO19C £ F iz
5y _ -2
B 57 -CCAATGGTCTTGGTAATTCCTTTGCGC -3 Located in the downstream of YBR gene
KanC 57 -GTTATTCATTCGTGATTGCGCCTGAGC -3’ fi ¥ Kan® 2
Located in the Kanr gene
KanD 57 -CGCCAGAGTTGTTTCTGAAACATGGCAA -3’ f T Kan® JE
Located in the Kanr gene
BleC 57 -TTT GCA CTG CCG GTA GAA CT CCG -3’ (O BZ?.Y AN
Located in the Bler gene
BleD 57 -CGA ATT GCT TGC AGG CAT CTC ATG -3’ { T Bler 2N
Located in the Bler gene
110 Guangxi Sciences, Vol. 21 No. 2, April 2014



1.2.5.2 wFET M PCR BiE  PhEUEE 167 #i 14
KEWH % R T &4 150pg/mL G418 9 YPD i
I FRFEE T, T 28°C . 180r/ min MIFEIREF IR . IX
SRR, JEBUE R KL N 4 DNA B M, 519 A-
KanC #il B-KanD #£ 47 PCR 3:1F , PCR 4144 95°C
2min, (94°C 30s,60°C 30s,72°C 2min) X 30 PEH,
72°C 10min, ZifklI H 1 f B, Ifi% TaKaRa 2\ #]
W,

1.2.5.3 n—&EMENMEER LUKRMEMN
YBRO19C & [ FLA% 1A i I 78 ik Sy 1 B bk, ) T I
ki pUG66 #9571 A Ble” Pt AR 0 1 3 P i bk 4114
ybr-2., 354k YBRO19C J 5] 5045 {4 &5 B 0 PR o il B
AL FE N L 3RS YBRO19C XUAH A 35 R Bk 2 T
¥ NF-ybr,

1.2.6 R E# NF-ybr 3t 4345 2 X 5%

FRUL PCR 50 UE 1F B 1) 98 28 bR B8 sw B $2 P T &
A 150pg/mL G418 B YPD Wik 532 &b, T 28°C |
180r/min WY ¥ IK ¥r 9% & %, 4k 22 5% 4 T [W FE 1Y
YPD AR5 37 35, F 28°C . 180r/min AY$E PR KE 9% 12
T, AL AR 10 . WOAR SR 10 FRBE 14, 4 BT 1A
K20 DNA FE AR 514 L1-L2. A-KanC, B-
KanD,A-BleC.B-BleD #17 PCR %3, PCR 41K
95°C 2min, (94°C 30s,55°C 30s,72°C 1. 5min) X 30
AEA,72°C 10min,

1.2.7 R E# NF-ybr 2R Fl L % I

PG AL E MR R 2= YPD 55 35 55, 15 5% = 0 50
WS, B 2mL B, 12,0001/ min X 5min &0, # b
TN 2m L JC TR 28 1R K VR IR AR 3 IR B m WOAR T
TRBVE T IR JC i 28 K b, $scik 16 094k
R 1% 5 vk AT TR R 1 Al R T 1 2 55 L 25 558 4% P Ay
1) F1 FH e
1.2.8 R E# NF-ybr £ K ¥ & egm 2

BT YPD 55322 30°C . 180r/min FRiFRE K
AL 2 W, B R 2 0 R KO RS L A 1084/
mL, T YPD 85333 5 i BURE il BR T 5ob 3
Bl R £,

1.2.9 R EA NF-ybr £ ¥ P 69 T 87 & 8%

FARH YPD 3R R 5E 52 & Ak 2 WL FE G 3R
20RO T, TR A 10° S /mL, $E B TR bE K I B
FH L FE 30°C \180r/min & F F A BEE R IR E & 2 X
10°4/mL, P8 1k A e 22 2 0k 8 I ORI A2 % 18
WY TR
1.2.10 R Z# NF-ybr £ H EAEE T 09 LB R 8

B T5 AL B bR 3 AP 2= YPD 85 5% 5 55 55 2= 0 g0
S5 AT T H W R 5 S AT O NS L R H
JEMFE 2014548 F21EF 28

HH ERR RS A 7 i R e T2 AT, R EER T
100mL 19 25°Bx H R0 % 55 5 5L, 4 fh i 500, B 5%
12h Ja AR R B 55°Bx 1Y H RE B % 55 75 3 )5 2h il
Kok W, KZEERT 24h ¥JLL 180r/min #E3), M5 H B
RER T2h, 28 B bR I S B VA TR A L & R R L
Wl B i DL S RO o

1.2.11 ZEREMNZ

PLE R A 5 2R T AOAH €833 32 000 o T 0 2
KWW 12000r/min X 5min &0, B W ¥ 0. 6mL,
IMAZE &= 10% G AN ZE WK E 2. omL KL, X
AF LT ASCIN 5, KR A 2 R 2 G ) 06 i AR AT RS
. V/V), K& R (%, V/V) = (L
TR X0, 9936, 2 H1.0. 9936 S 48 5308 4, 1R
i TR — 25 1 R DU 2R 2 B b o i 4k [0 O
K,

SRS S FID R DU &5, i 4 DR BE 250°C
FEAR LB 100°C L K U #8 J5LJEE 325°C , LA M3,
ORI 50 « 1, AR B & 70. 5mL/min, K
% S 40mL/min, 25 B 450mL/min,
1.2.12 #4FnE

WAERBBW 0. 2mL F 2mL E.L& ., mA
1. 8mL ZE 17K Fl Smg B PE i R4 L 2 B B 355,
12000r/min X 5min &L, B ¥ 0. ImL, A} DNS %
I 3 A . 53 BV 1. 0omL, fITA 100, L 6mol/
LR, # 4], 70°C /K ## 15min, 7K K ¥ % H1,
120pL 20% 9 NaOH # ¥ A, 80, BB )
100p L, J DNS 35 7€ S8 . DNS 35l € 38 )5 b 1%
2 R YRR Y O ik U AT

2 ERS5SMH

2.1 MEMNEERKRAYS

S 3 LR pUGE Ml pUG66 AT, FH L1-1.2
5% PCR ¥ 1 YBRO19C 3[4 #f B 40 14 ybr-1 1
yhr-2 . Byt i W B M BRG44SR (R D) R L R
INGY SR 1697bp A1 1268bp. 5 it A BE K /NI4T,
XoF 5 DAL el 63 2L A7 D L 38 0 L T e B L I 2
5519 M pUG6 ., pUG66 B HIFE R 751 58 & —3K
2.2 REEFWIE

PREL G418 SEAR AT Zeocin MR F oY Ta T BB
IR R 3R 5 R B R4 DNA 1R 8B, 4 50
A-B,L1-L2,YBR1-YBR2, A-KanC,B-KanD F1 L.1-
L2.YBR1-YBR2, A-BleC, B-BleD ¥ 41 5| ¥ i# 17
PCR %k , 350 i 0 &8 e r UK K ) 73 By 25 R (&1 2) @
RGRAF T HEE BT, B 2(a) R ybrl mBRA
5 BFsEEH YBRO19C & A4 T 1E 1 i [ 8 5 41 5 14
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2(b) KW ybr2 MR A5 5 — K5 0K
YBRO19C &4 T IEWH A R E 4L, X 5848 b 3% 2L 4%
810 5, 3R EUEE N 40 DNA 1 B0, 514 L1-
L2.A-KanC,B-KanD, A-BleC 1 B-BleD # 47 PCR
5 F 35 I O A H K AT 0 A 45 R (TR 20) SR, 3R

7B H RS R U B R AR R E

My |

1 YBRO19C &R R4 ybr-1 #1 ybr-2 H1 3k &
Fig. 1  Electrophoresis of YBR019C gene targeting cas-
settes ybr-1 and ybr-2

M. DL2000 DNA marker; L1;ybr-1,1697bp; L2: ybr-2,

1268bp.

™
b
il Pl e

2 TilEF PCR 5 F L Uk &

Fig. 2 Electrophoresis of colonies verified by PCR

(a)M1: A-Hind [l marker; M2, DL2000 marker; L1:A-B,
3400bp, 2615bp; L2: YBRI - YBR2, 2100bp; L3. L1 - L2,
1697bp; L4 : A-KanC,1557bp; L5 ; B-KanD, 1427bp.

(b)M: DL2000marker; LL1: L1-1.1, 1698bp, 1268bp; .2
YBRI-YBR2;L3; A-BleC,1320bp; L4 ;: B-BleD, 781bp.

(¢) M:DL2000 marker;L1:L1-L1,1698bp.1268bp;L2.
A-BleC,1320bp; L3 :B-BleD,781bp; L4 : B-KanD, 1427 bp; L5
A-KanC,1557bp.

2.3 IRIHR NF-ybr 33 #8589 E 4L 88

BF 24 T AR NF1002 FIZE 8 T8 Bk NF-ybr (%7 5 [7]

F 2 EAEH NF1002 FIRETHE NF-ybr BxiEE L LW ER

RSB S5 5 (R 2) on 6 g 1) R 25 0 L RERE AR T
W22 20 LB L LB RO R S 7 RPRE Y, AR
IS AE B —FF L 354N A ) £k ZL6E A A B L g 52 4 [l 4k
R RTBE RS A TR AR T R R 22 2F B BE o8 &
R AP SR /11N B R P TN AL 7 N A TR e 2
FLBE AR T R AL B8 00 R B 4T 22 2R b R ER 43
AL,
2.4 TR NF-ybr £ H&HNE

HF A5 B bR NF1002 F13E P 28745 B #& NF-ybr 925
K2R Nl 3 Jras . WAk AT 10 R A 2R K R 0 i i 44—
BREFRE 240, R DA Y DA B0 35 B A KL H 98 AR B
A A B L S A S A A K T I 1 TR AR
PO ST A T AR, 98 A8 MR I SR R TR A 1. 75 X 10° 4/
mL 5B AL H 1 2. 88 X 10° AN /mL #H M, BEAR T
0.4 1%,

-

rJd
i

b
=3

el
1

T
‘\"“‘*\

8 16 24 32 40 48 36
# 2 0 HICulture umeil)
[ 3 NF1002 F1 NF-ybr £ K i1 &
Fig.3 Growth curve of NF1002 and NF-ybr
u :NF1002; o :NF-ybr.
2.5 RIHENF -ybr KEF=ZESH
DA TR Ay Bl 8, 37 AF R K B bR NF1002 Fi 58 48
Pk NF-ybr 9 & B & B & an &l 4 fros, kKW
NF1002 & B O B i 0 5, K2 48h L BEMk T ik
B KAE 14.08% . KIS £ B BE 2 M7 N [, 2 & B
LN T2h, R S REME I, SRR
12,36 %, /45 578 BRI S e 3 L0 D R BRIR L (H
VR BE G S eI (B) A HE RS — BLAETH i, B R A
AU72h 35 13, 68%, L MF A B AR = 10. 69 %0,

,_
L]
n

il

M FrCell number( % 105~ml)

L]

Table 2 Carbon metabolism of wild strain NF1002 and mutant NF-ybr

T B il 5 W TERE LR E i FLuk SR N
Strains Glucose Sucrose Raffinose Maltose Lactose Galactose Xylose
NF1002 +++ +++ +++ +++ 0 ++ 0
NF-ybr +++ +++ ++ + 0 0 0

T+ RoR e AL, + + 7 FRR RN AL <+ R HAEM Wl Ak, 0" RN A BERIME

Note:“+++7:Metabolism completely;“+ -+ Metabolism major partly,*“+":Metabolism minor partly,“0”: Un-capability to metabolism.
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L] L] rJ 4
| ]

MR E

Eihanal Comcentralion{%, ¥V}

L L+ oy

O 10 20 30 40 S0 60 70 80
KB AT ermentation timeih)
4 NF1002 Fl NF-ybr & B ™= 2 B 2%
Fig. 4 Ethanol production of NF1002 and NF-ybr
s :NF1002; ¢ :NF-ybr.

2.6 REHRNF-ybr EHEBEFHEKBER

2R 70 TR R R Y A TR AR T TR B 2 B A RN T
(F 5) 578 YPD Hr iy A= KA L RO [R] , NF1002 i
NF-ybr ¥ 78 & B 12h J&5 06 808 3 & K. 55 0
3.56X10°4/mL Fl 2 X 10°4~/mL, Z J& @ 5 E
e, 83t 2 48h I B R A RFEAZ, S5 AR
NF1002 HEb, 28 28 ¥k NF-ybr 8% K B £ A B A4
Y 56 %,

- 4t
£
G35
= 3.0
=
oo s
Rk
= \‘\*\.\‘_.
E 2.0 T
= \“*‘\.
—.U 1.54 .
— e

gﬁ‘ 1,04
=
H o5

¢ 8 16 24 32 40 48 36

B3 I ACulture timaih)
B 5 NF1002 Fl NF-ybr 75T A% & i A 1< &
Fig. 5 Growth curve of NF1002 and NF-ybr in sugar-
cane molasses

s :NF1002; ¢ :NF-ybr.

2.7 REKFNAHERELZBE = ZENRE

Pl 5 58 78 ok 5 BT A TR AR AE R BRI B 30°C L R %
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