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Abstract

Brewing of sake generates high concentration of ethanol, so we need to obtein yeast with the

ethanol tolerance property. There have been a lot of research experiments to find such yeast.

Recently, it turned out that how yeast cells response to ethanol on a gene level. The gene level

experiments require huge cost and time, so we try to model the response mechanism of yeast

cells to ethnol for computer simulation. In This paper, we model a simple metabolism of

1,3-b-glucan synthesis using the E-cell system.
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Abbreviation Appellation

< Metabolite >

GleX Extracellular Glucose

Gle a-D-Glucose

G6P a -D-Glucose 6-phosphate
F6P B -D-Fructose 6—phosphate
GIP o ~-D-Glucose 1-phosphate
uUTP uTp

UDPG UDP-Glucose

B13G 1,3- 8 -Glucan

PP Diphosphate

< Enzyme >

HK Hexokinase

PGI glucose-6—phosphate isomerase
PGM phosphoglucomutase

Ugplp UTP-Glucose—1-phosphate uridylyltransferase
GS 1,3- B —glucan synthase

EXG2 glucan 1,3- 8 —glucosidase

£ 2. Krx DS

Rk
(D trabsport Glex ©Gle
@ HK Glc + ATP = G6P + ADP
® PGl G6P © F6P
@ PGM G6P © GIP
® Ugplp G1P + UTP & UDPG + PP
® GS UDPG = BI13G
@ EXG2 B13G = Glc
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WMo FRACLDREAZERATS. WTnho
RN TC, RSEEXBPRBESN TWARISIC
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5. X 3 TEEICET VR 30000 HEINLE

I Parameter model
Transport Vm 17.203
KGle 1.1
K1G6P 1.76
K2G6P 7.5
P 1.0
HK Vm 51.750
KATP 0.10
KGle 0.13 {15][25]
KdGle 0.37
PGI Vm 496.04
KmG6P 0.8
KmE6P 0.15 (16]15]
Keq 0.2
PGM Vml 11.274
Vmé 3.5935
KmG1P 0.0154 (26]
KmG6P 0.057
Keq 1.78
Ugplp Vm 1.002
KmUTP 0.24
KmG1P 0.19 [27]
KmUDP 0.40
KmPP 0.26
Keq 0.15
GS Keat 0.1048
Km 0.00037 (28]
EXG2 Kcat 1.2936
Km 0.000407 (16]
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AT 1,387 NI ARRICOVWTELZRIX
PASH A2 REBHER THHPLRITHRLL T
HEERo RN —D—HRB L, ERHo

LX) 1,38 NI DHFROBTHS. &
REDFRICERDFED FELETHRARLNAS.

(141241 D EHIZBIL Th RRICARE TORICLED

LWZEED Rbh T,

3. 1,3-B I nAav
(EBIX T N T 53T B, BEEHITREREGS))

F7-, AR TERLIZET A ORGSR
EEMEKL THILDOHHB5H, OTransport &
R THRAMEEND GoP LA EFZELT
W5, FZT G6P Oy +8% 10 {59 2%k
FET % 30000 ETSE. W 4 132DH
TFERTHD.

le+b %

0 5000 10000 15000 20000 26000 30000

4. GBP I2hBT Na—ADBYIARLE

4 OFEENE 73— A D5 TR, Bl
B % E LT 5. GEP O FEH DL
le+3 % £ TIXFICELB A G2, let+d
Eno LERR L, le+b fFI2B L Tk
TNaA—ADHFEREPER L TCNDO0 A
LD, FNTNOEBOEMNRBEMRE A D
L, G6P O T8B% letb L7z b EZi3 L
DTHBDO TN a— 205 FELY EREL
T2 TNz,

— 117 —



# 4. EFNVDORIGR

ARG T3 b2 BSOSO 8 R B M5 P s
FRAEFRAL, BETRTOT oA EER
BB R R E R THD Michaelis-Menten
OXTRUIE, SEIERY LiF-EEEHDO SV
HUAREEICHRE ECiThbhd. £,
1,3- BT NVH AR DEE Fks2 MM B2
B A ENboTEY, ZOEEHN 1,3-87
WA EREITIBRICNBECHHEE X DTN
5. XoTAEIRY LT RiE, EREEICEK
FT2LEBLON, BEXIRBELRISEY
SIS RS TRROB TREATIONL
DEL TOBOTIIRVNEE XD,

5.2 RFA—F

A e Refs.
y_ Lkex]
‘7: KG"‘
[GleX ]
., 16X Koe 1( (Gle] , 1G6P1 , [Gle] [G6P]}
Ko Gy, Kow | Kow | Kew Kiow
Kou
1 [14]
[Gle]
= i K
5=
[Gie]
toiel, P xe ! () 1G] [G6P] [Gl] [G6P)
Ko ' fGIX] | Koo } Ko | Koo Kiow
Koe
e [ATPI[Glc]
2 V= K. Ko Ko [ATP 14K 1 [Gle1+[Gle J ATP] (15](23]
K. [E]S]
Koo ST+ 2= ()
"
3,4 7] [12]
Ku (Bl
e K.
K"'S+[S]+K [P)
ol Vel SOUS)
150 [1’0] L5 [P}
K"'SOK"S[ Konso KmPO Kms‘l KmPlJ
5 y, 1POIIPY [13]
V= K
1801 | [PO] [sn [Py
KMOK"'SI( Koso KmPO][ Kln.¥1+KmPlJ
K [EIS]
6,7 K, 48]
Zﬁﬁ@lk‘b\’Cii);iimlfﬁb‘f:/\"?f—ﬁii’@“&
5 tRIEH ERXBRICEHEINTHET —FE bR
5.1 HER ﬁbt S, KFEAEYRFROWIEE, £

PIXBEREOBRTHIBS 7T BOT —FiZLo
TRTA—FDORE A EITV, ¥ Iab—Ta

UIER LD EE RBICIT o TITEZWEE
TUNA.

5.3 1,3- B Vi A kB R R A S

2 BETHRATERY, 7NV H I IBERE R O EE
PR TAERBRLLCEERREZEST
W5h. 1,3- B 7V EESR (G, Hi R
FIAFET DR E A R THY UDP-glucose 2>
BT NIEA~DT N a— AL E TS,
GS & RIITEM IS EAR R R ES 7 o=
v RIS 7 2=y N o(16]. T =
=y h% 2 > FEEMSEF Fksl & Fks2 [2&~>T

— 118 —



Tra—RENAZ U Fkslpl & Fks2p 12,
HIEY 7 2=y NI Rhol ITkoTxzra—R&Eh
BGTPREGZ Y NI ZE» THHRESN A,

Fksl BARFDREKIT B I NI OBD %5
EFHIL, FF v 70T A DLV
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AR CIIEREO T L a— VI LT
MRREEDERICER L=, 1,3-8 7 vh v
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