




��



�



�



�



�



�

WONG HANN LING



�

MD.ALTAF-UL-AMIN



�



�



10



11



12



13



14

80 30







15

-



16

Saccharomyces cerevisiae

L-Serine Acetyl-CoA+

O-Acetylserine

Ser acetyltransferase SO4
2- (external)

S2-

L-Cysteine

Cys desulfhydrase

NH3, H2S, Pyr.

Cys transporter

Cys

O
A
S

CD CD 

SAT SAT 

OH

H

H

H
C

O

H
H C

O

OH
H C

O

H
H C

NADH+H+

NAD+

CO2

CO2

MDH
NAD

FADH

HPS

FDH

OH

H

H

H
C

O

H
H C

O

OH
H C

O

H
H C

NADH+H+

NAD+

CO2

CO2

MDH
NAD

MDH
NAD

FADH

HPS

FDH



17



18



19



20



21



22



23

A. 

B.
GFP



24

( )

6



25



26

RITE

A
C
G
T

OHHOH2C

OH OH

O OHHOH2C
OH

OH

O

OH
OH

OH
HO

CH2OH
O

C5 C6

Corn  / Sugar cane 
glucose
oligosaccharide

H OH

O
CH2OH

H
H

OH
OH H

OH

H

Sugar/StarchSugar/Starch
Ethanol
fermentation

Bio-ethanol

Conventional Process Conventional Process 

Future ProcessFuture Process

H OH

O
CH2OH

H
H

OH H H

H

O
CH2OH

OH

H
H

H

OH
HO

O
H OH

O
CH2OH

H
H

OH H H

O

SugarSugar

BiofuelBiofuel

LignoLigno--
ccelluloseellulose

Saccharification



27



28

Hd3a

After photobleachingbefore photobleaching

Osrboh OsRac1

After photobleachingbefore photobleaching

Osrboh OsRac1



29



30



31



32

takeya takeya



33



34

RITE



35



36



37



38



39

ogasawar ogasawara

shu

RNA



40

KNApSAcK



41



42



43



44



45



46



47



48







49



50



51



52



53




	バイオ表紙出力用
	バイオ出力用（修正後）

