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1. HHY

KEMEN AR AN TSR ERR H AR HE TSR
15 KA 2 el 8 T AR A BIREAYBE 38 W E S B TS AR AE S /KR 2225 s
FEALBEE - DA AR 2 AR - AR LEFGZRIE CE TEE
Y BUFL BRI R & € ( 7th International Forum on Industrial Bioprocessing, IFIBiop
2017y F MR » bR T Ol LEH A B AR R F A AR IR AT 5T /K B B
5o WA TRERE AR E AR R A B R o S R AT e TR B - 36 H A
Bl B P N R I (R B RE E T HE B ER S Sl [EEEE I 2P
FER il 2 Bl o

T TR AR 2 U w T2 A YRR BP0 E & ( 7th International Forum
on Industrial Bioprocessing, IFIBiop 2017)&—({E KB B E T » & TEEY)
Tty ~ AEERRRARL - BRIVl ~ Bon TR ~ AR ETE - A
HEOREH R M BB U B TR EYERBIEMS g Z B g E UK
ZIE g RN EETHS EEE T % R EEE I EE & - 20
WE & v] DA T g B P A B R B A RE IR i i 28 e B B FE R B 1) > IR B E
HIBREARE STt B PR R A% LR ity - WP RE L B gy B N A MR B 0 » I HL AT #E
P& S [ S B N ekl P Lk B PR s BB 2 B T AL R RS K
HIEESM R etk ey - (AR ST AE BT (2 - 7 B PR A, -
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3. 2ARREK
AT B RIS 15 B A B O R P2 BRI B e K BBl L -

A BB S EEA ARG E 2 e > dm CGE H & " Itaconic acid production from

glycerol with Escherichia coli |} Heterologous expression of xylosidase in lipogenic
yeast Yarrowia lipolytica | » NAPRETHI AR T2 BEERGR R SR IEER
SRR (E ] DA EE R A NTG 228 (S A G5 v DAFI 48 S Ay &l
EEVIRHE O Rt AR R R L s 8 T 2 8.7 o/L FIH &l fE s a vl
KRB A 872 23.5 g/L 5 DURCHI IR IR B B B P A R B RN T 7 eI
Z 0 AN BRA R A4S 90% DL B2 S~z Bt 2 MEARENE iR 2 - B
ZOEM42.8 U/ mL- fEZEENTEAIESE S Vmax £ 400 U/mg~Km £ 22.88 mM >

AL E R E S R i (E R K5 65°C pH 6.5 = IE5h » Xyl CY HifEPEEE - 7
65°CIZJIE 5 /INIF% » T ME AT 4ERY 50% S KRRy Xyl CY Z/&E it <2 & » £F 250
mM xylose {24F | » HIEM AT 4ERF 50% DL F o EHrp T Itaconic acid production from
glycerol with Escherichia coli | Y5 K& H2% Best paper Award 7575 °




& — ~ ##3F:mC " Heterologous expression of xylanase in lipogenic yeast Yarrowia

lipolytica | -
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T A BUFR ER P& T ST € (International Forum on Industrial Bioprocessing » ff
T IFIBiop) Ryt FLiE R TRRAVIRGHE & < — » FEEE TR -
EEREIRINRL ~ BB AEYIRG - B TAERr - AVEGRES - ZHETE R 2004
FAEB RS E L - IR R FERIF—R - 2S5 TAER - Ml - EE
P ~ SENDERIRTIERF 1 6 JE o HAl [FIBiop 28 A B2 H 20 BR(EE% -
A FAL TR T TR N BIVEERIESOR & - AEiET
G EIAE T EIRREAR - IR AR Y BIAL 7 & (International Bioprocessing
Association) EJFA1 TR REAY) TR ORI H TRV #S B E R E 5
= iR R R TRERNHER TIEERE - B 2B B R R E =T
SREWAEYE G - B E TR YIRS A BRI & F - 28
B ET & AT DA T BRI A ) S AR RS IR e i 43 e B B FE F B 1) ] 2T B 5%
HIGRELRE T - B PR T Rl - AR G N B GBS E R A B R s
fIFE H A Kobe University [/ Prof. Akihiko Kondo * BT F 4 - E[Jf& CIAB {5 Prof.
Ashok Pandey % - [F]FF - @ik BE 5 70 =8 &Baw o FEEHAT] Food
Technology and Biotechnology (IF 1.179)[A & Bioresource Technology (IF 4.917) I
HRRER T T — e € AT AR Y REAY Universiti Teknologi PETRONAS (UTP »
BUHARE)ERTT -

r"j = =arEs T‘ | e

!

metothe ™ International Fo

[P ~ T4 YRR BT G (IFIBiop 2017) » SR¥HHIES - fiksh) TR RERIYS0E
MG - 2EGHTSOEHEHEATER -

3.2 SR R AR
3.2.1 Integration of 1st and 2nd generation ethanol plants using filamentous fungi
- Prf. Mohammad J. Taherzadeh,
- Swedish Centre of Resource Recovery, University of Boras, Sweden

2 2015 4 Sy 1 ARE 28 Ry H AT ARV A B R BRTEE— A E 2B A
7E A MBI By DU Ry T 2R TR Bl S AR 0y A4S LB FERHOR <
T —AE ZBRIRE T - 1 kg BYFOK ~ 1/3 kg ] DAL 282 ~ 1/3 kg Ry
FoRFHI(DDGS) I Y 1/3 kg 1Y CO2 HI{EHIFZ hEi% » DDGS (Distiller’s
Dried Grains with Solubles) J&FoR&EFZZUHRIE (dry milling) 4 2 4B FG A EI
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W) > BRI R T DU R IR I oK ) S B A 2 A
COz » TAE LRI L TR TR — LT3 » & o B MR R e o B L
OBTE S FHELL BB YLR A 923t 2 DDGS » DDGS &7 K 5Hsei
Bl B B T (1 B R S T DL (B OB )Y 5 DDGS
S (A Z BT R L AP (AR RE S - 55— A Z I R I D
AR - A RS EYHORIER » AT A — L
S A (R S DRI S o] S — (AT 2 B S B
SRS - Taherzadeh ZFEHR B —(ERMEES - MR ESBEREEYH AT HEE—
FRAET Z B o AR G P SR L AT & B4 B T 3R 4AH0 Newrospora
intermedia (X TR TR R A S0k 225 RS SV P 2 2 2 B2 R (B9 DDGS
IHE R T AL B 3 B 2 I T TR, -

B 7S~ SR — U R RS 2B B WA SRR B B oo i £ 5 S5 B RS Y
KAEFEZEE - DDGS Kol & FfnE -



3.2.2 Production of Bacillus thuringiensis based biopesticides using industrial
wastewater as a raw material

- Dr. Rajeshwar D Tyagi

- INRS-ETE, University of Québec 490 Rue de la CouronneQuébec, G1K 9A9
Canada

oo T G B FYRIMCEIEY E ErViak  HERVEaZ MG
iR ] » I AT FH & Rl e e ) R s U BE M S B N SRR Y e -
H B B2 5 Y A= YR I Bacillus thuringiensis (BY) (88 1J5) » &8 ST &L
— T s R A - B AT R MR B RS TR R - (R 2Bt = SRR BATIRHE -
A TR EA o B AR AR MR H T (endospores) » R T T F-AMESL T
S5 IR I Bk st b aE H (ery EH > 50 o-N3ER) - W R & B A T
HoR st 5 2 I Y a0 B B e N _E R AR 4 & <2 a8 (receptor) 1 B — 4
HRE > AEIRVRERAS EE D - GHERAFEINAS S E - Nibies 2 WA E -
H A e FER7 el H (Lepidopterans) ~ #5] H (Dipterans) ~ #3 H
(Coleopterans) <5 £ & o Foam il £y - fandidan L AL PG EIRIE TS IE D
lifi(protease)NTER] » (B A EM: F Bi(active fragment)fI#%§745 5 B (structured
fragment) 130-140 kDa V{55 2 (pro-toxin) » J&{Ek 60-70 kDa {955 2 (toxin) - 4%
A bEHIERE TS E ARSI . SR s & R EREAE
F5 5B AL (cation pore) » ZEE(217 AL B (osmotic imbalance) - 4HAGAEAR ~ %
HE o hErEaE RN - KB -

P R T BRI T AR E AN S » R 3 B (40-60%) 8 1 k) BRI S B I Y i
A LR AR A& USRI R A A R AR EE A > Tyagi 18-F £/
b7E HERZ MR AT ~ 2R R BB ek ~ Bk ToERE /KL TR R KA
SRR A Bt Z g aaR] - AR ZER IS R EAZARMOTRIR B B EE
1o e o FE(EH T3EREKIE Ky Btk HD-1 ff ST YRR AR - BLEA REEEY) IR
BHHEE » TR RE/K AT DUERE(E I M S FR T THER EE - T HLagAe e ) & s &
Ferm H LSRR e ed B fc )7 B E_ B {BE, - Tyagi - FHIZ7E85H © 1 Btk
HD-1 ZEAH S-NHERIVEE R EAR © i TR /K R s 715
BEZSERYE TS -NHER KATIEMY N Eamsit SRt iic
TR e R R B TR (20001 S5WE) EfThRsE -
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J\ > UK T 2 & /K (Starch industry wastewater, SIW) Y2 & 5k 57 0] AT S &f
TIEHEEARLRR

[ ~ e TR A A AR e g -
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3.2.3 Strategies for Enhancing Extracellular Expression of Recombinant

Enzymes

- Prf. Jing Wu,

- State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi,
China

HITEMABRNS  KEHE BN ET NI EREER
BT REA LR B VDEORTS: - EHENINLEE EEHHAEN
BRI R A SABARAIRT ST TR 8 T A RIS A R R 1 i A A A
OpYESE

H— ARG & b H R Bk A (phospholipase) B2 H AEIE 2R > Wit 5T =] LA
T LR R R /K i - EE AR Y A b 5 - T H AR R SR 2
QMRS - Bl > SNLEIEE A Streptomyces sp. FA1 AT FERG AL I HARIR g
MR BT RRIN S S 4.0 & - EYMES MR AN E 5 S B R B HOS
PER]ZE 26.7U / mL > RyAEUETERY 88.3%6 -

H7 o EBEHE eIy & AR D) FEER R A RN R LN E
SHEEZR AV MR E R Y » A RBGIR TR Paenibacillus macerans
AVERFRS HE RS LS (cyclodextrin glycosyltransferase) » =72 E N EHEH]
B 25 Z i 2 aE AR R NI s 1 PR PR 2T S B 111 T2 1 N e (inclusion
bodies) » F4% [HET & & FIBRY)HVIERS e R (HBEE — P iy E EE ML
fEREEEREE - RECEEREE ] DURR RIS 20 5 DL LAYELHRE
ZEE © B o Bacillus deramificans 07 B (pullulanase)fE Brevibacillus
choshinensis SLJFFRI - FPERAAEANIA SRR TIF - B H ' ERIlEYIHY R 20
IS VB TR TR - A B E A A S MR S B S5 AR
BT ST By By AR R i S - EEUEe ny & 0B A R S R BV E
BRSNS G - HOEME A fEE 4.5 £ -

(&1 ~ LRI ASES (phospholipase, PLO) I DAje S R E & ©
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[+ AR R B B R B R RAE 0 S R i o] DR B A 2R
HEARE -

[+~ SRR T AL A SR i B A B RV TR -

3.2.4 Metabolic Engineering of Yarrowia lipolytica for fuels and chemicals
Production
- Prf. Hal Alper
- The University of Texas at Austin, Austin, Texas, USA

HB B EEREEE (Yarrowia lipolytica)/2E FEEATEWARINI A B AL B B & -
PRI AR R AR AR TAZ AT ZEA Je o E m PP 2 SR S0 S5 H R ER
REERHE EERAARY A A BB, - FEEH > Alper RSt AN TARR e SUS R R
BERERAYRE) TSR 5R IHVRES BEN T > (£15 mRNA fYE A LIES 400 & © F
I FHAEERI R R AR R PR R e [0 B3 o T 82 T B USRS - s
FIREERATT > A1 A TR SUE B ER B B A 2 S AR T B 1 S B 5
PE(EFSIHAERYE S A2 40 o/L BFHUAETETE & 100 (& 5 A1 H AR ZEHS (e iR
FHY = BEIEER © #2m ACO K CADI HYELRIFRH & (iR K IE S5 5L 7] DA
AL R R - M DABR A I R G2 S /D BRI i vy B 1T L L SR M 4
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R Ry or i - (15 FUHTHR TS AT IR R BRI 5 [ BT - DU A2 fe 35 %
ﬁﬁﬁTﬁK%MWEE$ﬁ4Mﬂ’ﬂ%ﬁﬁlkﬁﬁ:wﬁ%ﬁ&5ﬁﬁ
IR

[ -+ = ~ DA AR SUE HIS X B R BT O 7 JH AR B R (I 8 A S TR R S e (150
PRV S ]2 40 g/L -

Citric acid @

Mitochondria - [ -

AMP Deaminase
/ (AMPD):
t AMP = IMP + NH;*

\_/ /\ /

AMP|
Blazeck et al.. Metabolic Engineering. 32. 2!

M 23 231 7
Hal Alper -

[+ 7o~ FIFEH AR S =ik S & S-ihBe i s i = = -
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3.2.5 The use of lignin as renewable resources
- TR
- BB RE(LETIEE A, &1L, &8

NEZEMK LB S EHRATREY)  KNERE A YIEEr BA
ILAGHSIIVERE S BV L &) - i Hoa BN Ea B S ) o R B R - i
(HEBRE(C2-CoHIY B B AL ERS A B A H e R R E TR C2-C5 1k
B hnigi 0 28 C6 DL EARBAN R A Hoa RNEY D - FEFHR A HARNER
A FEARERRI A B A LR I AR S AR TSR A el 2N e R A5 T 8 AR A Rg /K
ERGEHEEERR @ ARENRNER RGN TR RNE R BEEY K
{8 R REE - N REER BV A A BT RIRE th il S R4 - IR E R A
REEAE AL i B E AT R B S -

&l +7N ~ B TE T RNEREE

[+~ RNERAYRER -

15



3.2.6 An in vitro synthetic biology platform for the industrial biomanufacturing of
myo-inositol from starch
-Prf. Yi Heng Percival Zhang, Tianjin Institute of Industrial Biotechnology, China
LB (4428 BR)EIZEFI R ) ~ fbitlhn ~ BanMIEaR S T2E - fian « ALES
AT B HAN AR R & i - (R SO R Ehpaarel o - 0 AT b A Bt S (E
B4 E LR ) o (SRR AR R M R AR ) I TR oty
JERHES - sREFHR L — MY 520 BRSNS RAEY) Z4E in vitro synthetic
biosystems (ivSB) » iR < ATP F1 NAD #yVUfEREZi/E 1T — (4525
AL R RIS o SRR 2R EEE B AV E thermotoga maritima(FEHEEY
FEDHY o B FERE RS LEE - MRIEEZEN T 2E B Thermococcus kodakaraensis HEIE
) A AR SR (L ~ VS = T AR B Archaeoglobus fulgidus FRILES 1-tERE & Rl 5k
AR AN BN - 2 el 2 F RIS B BL21(DE3)fE T 2R - Il
Plsdli s sl e fie ek & - RS 0980 - F#RETEE Thermococcus
litoralis 1Y 4-o- 8] 2 E TSRS BRI BT 15 08 o 22 T8 Sulfolobus tokodaii S 1 »
AR S SR BRI B L R AL - 2R 98.9 + 1.8% wiwt AYSIFVEMIE S - I
TeRf Y b B R R A A P LS A EAT 20,000 AT FERS R EERRCE -

&+ /\ ~ BESNE R AV R FUREE -
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&1~ IS Y R iR EE

&+~ DARS M Y RS A EE LR R 2P -

3.3 HEHE#EN
3.3.1 Development of microbial cell factories for consolidated bioprocessing by
synthetic bioengineering platform
-Prf. Akihiko KondoGTEIAEZHY)
-Department of Chemical Science and Engineering, Kobe University Rokkodai, Nada,
Kobe, Japan

By 7 D RO i 3 rl R s vyt g MR AR E & A Yk sk s e v]
HAEREYIPPNRIIRE R - Rl L E ~ s DN o P — SR ey & 49
%172 (Consolidated bioprocessing, CBP) & EJfFHRHY A K% « Fi# CBP (LY
AHAE TR RS R iy < — AR R AR - A E 4R BRI SRR - (E
TR R AR 2R O ARl m] (E B R B R A R A R 205 - RS T
R tE TR Rl - mimss S B IEGT 2490 (B2 insilico Hybrid
Metabolic flux Prediction model, HyMeP % BioProV) » KAUELREEE RV ZEE
maloti-omics 73T (40 DNA 5 ~ SEEEFH - GC-MS J CE-MS %) »
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%*%E;%‘i@ x H AR bR an Az AT B AU R - AR o e /B RO AR A (Gl AR
dHEER 3 B TR AR B3 I RE DRV AERYIE R A Y 574 - T TR AR

isobutanol k7 isobutene °

ogenase ayeeate
COOH.

]
=0
i

4. Chemicals synthe5|zed th

3, Simulation for novel pathways.
novel metabolic pathways
—_—
- Create precursors i
ﬂ randomly until reaching. Isopropanc
E an existing metabolite Methacrylate

2o )
- Crotonate
e E;ﬂ il }
“ 3 Butadiene
Mullwmns anal = "'a"\c 2
- 3 S : S l\ Isoprene:
2 &8

Simultaneous analysis of cell component s S
= o

Breedmgof permlcrobnalcells(cellfactory)fordnrect D Targetproduct

ale and chomicals fram hiomace

B —— - BEEEYRE EE'H@@HJJ:QET& maloti-omics 73t AR E

B = DS AR A R T
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3.3.2 Metabolic engineering of yeast and Trichoderma reesei for biofuel production
-Prf. Xinqing Zhao
-School of Life Science and Biotechnology, Shanghai Jiao Tong University, Shanghai,
China

NEGER LN E RO AV E R - B2 K Y i 5
ST R o BRI M A YA TG s R E e R JBE A rERYRHE - (R
FRAITZE T - IR B B R B R B A s SR e 2K i 22 - A
N L#HEIRGE ¥ artifiical zinc finger) & [ B g7 Y EEL EC R Rut C30 BRR AT LA
FHAERBH G R E SR AT B AR PR IR b &I 551
Fr R L YIRERE ) YRR REAAE AR R AN 2 B3 2 e A B EE VAT R A - EAIIEE
M52 P4 BRI B 2 i K B 2 - IR I RS 2 TR K B8 2l 2 AL e [ B A T 1 o
& HE AR RERE T iR & SESHV AR E - B T —2 TARILEEH] 55
AHIHPIHIEIL T AR AT 2 A #E A S P BETRERE SPSCO1 Bk LA g%
HGERNIER B AGERHE T oo M Il 2 BUR Y DhRE VAR n] R P = TR e e RE T
PRIV AZ 1% -

[ P~ DAL DR TRE ESCE B R AN BT I 2R e e S B O 52 1

3.3.3 Co-factor engineering of Cyanobacteria for enhancing ethanol production
-Prf. Jong Moon Park (FME)CE1%)
-Dept. of Chemical Engineering, POSTECH, Pohang, KOREA

I FHBS DR AR PAUAE B % (Cyanobacteria) (S HL a8 e &5 /E FI R EREAT AL
e b R A E AR = (B E A A B A LB i - 281 ARt B & A Yy i i R il
(Co-factor) 5y NADPH [ # &1 EYIHIZAH NADH {F Fytiili - Fyhe (B SRR
R E R A E 28R - SRR B B MV EE So% N R T S 2 M R R A H
fifi(alcohol dehydrogenase, ADH)I% €7/ 4= ADH %2 Fl FE (8 NADH {fER &
MR LB EERERTIHVET © FRE eI Bere th mi R oRs « H—
A A DA NADPH Ssiilign  rfshs €8 yghD 5 B » FIHESE TRESUE
iR Sl ADH AYEEEGSS & A B (EH 0] DI L NADPH fF Rl » = DA
e FEts I 72 1 (Pentose Phosphate Pathway > PP pathway)ig gAY &= @ KEFRIR
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] fE-6-ta % ﬁﬁ’i (glucose-6-phosphate dehydrogenase) (G6PDH, zwf){#
NADPH &2

& 7 PlEEsks A A B N A B bR e B E - e E SV REIR
BB R - eGSR I)S’&ﬁ?'ﬁﬁ’i

[ 7N~ M LAk AR A Z BRI -

B 41~ DL RRERE RS AR 1SRG & K2 (# FH DL NADPH A dililEEa T s IR &
fiff yqhD AJiRFEE SRR Ll E = -



1/ ~ AR (28 T AR ISR 05 ADH ARBSS & (I B 37T AR
NADPH {25l  ADH B ¢354 ZR7E 428 -

3.4 5w (poster) HFY
3.4.1 Metabolic engineering of Bacillus amyloliquefaciens for efficient production of
2,3-butanediol from biodiesel-derived glycerol p190
-Taowei Yang, Xian Zhang, Zhiming Rao*
-School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu, China

Kimam CE R L LA B S RIEY H e R A2 2,3-T —f%(2,3-BDO)AYAR
R SN R H AU YR AR &I B. amyloliquefaciens 1Y 2,3-BDO A& >
EAE EH AR IR (E Rl B AR E A AT 240 2,3-BDO B - (5 AR I Al (e i
2,3-BDO HYAEEEN R DS W] © EEAh - e R H LRI Hh S li(GDH)
F1Z (%4 (acetoin. Bl 3-FLEL THE)EFEF(ACR) HT LLTE S NADH / NAD +H4: %
ey ER (copies) » AIHER 2,3-BDO HYEEMHIHIRIEYIHIE R © T E8E
BB T Poana 7] B. amyloliquefaciens $3%HE[N 5~ ALsR HYZRIF & ] EHG A
AR BB R0 2,3-BDO HYALFE - i % » A4 2,3-BDO 5 FE R 017
{58 P = P& P e S e SR -~ I0RES ZAB AR I8 R By 28 N (B B A [EIHY pH
{EL T {5 FH W P s pH 2SR $22 B IEE Sl - 15 3= 2 2. (102.3 g/L)HY 2,3-BDO »
FER R 044 g/ g 2 1.16g/ L/ h AR EE K -

B+~ DU TR B B. amyloliquefaciens 1Y 2,3-BDO (X H#E K REHE -
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& = - Dlsdeaa e 2,3-BDO fE R

3.4.2 The production of D-2,3-butanediol and meso-2,3-butanediol with high optical
purity in engineered Bacillus licheniformis WX02 p200
-Dr. Qin Wang, Hubei University

K& S budC ELR 1 B. licheniformis Ay acetoin EE—AY#E L A N A HE
-2,3- T Jg (meso-2,3-BDO)- ## budC F:H Y B. licheniformis WX-02 Btk
AT meso-2,3-BDO HYA: RS2 & e E24UEHY D-2,3-BDO © 5k » HIHHR S
fiti(Gdh) & B. licheniformis D-2,3-BDO Hy4E &Rk Z » (R gdh BRFIER AT LA
K= 4LERY meso-2,3-BDO - tE4h > acetoin [ fi#HY acoR FRN#HE R & HE MITATEE
¥y acetoin 1Y) & - BEEL R BRI 2E 851k WX-02AgdhAacoR TEHE b lg n] 4 78 28.2
g/ LHYREY 99%&HEEHY meso-2,3-BDO o Fi F gt I gy S8 B s
WX-2AgdhAacoR FRE ] =7 98.0 g/ L #Y meso-2,3-BDO -

=+— ~ DI TR B B. licheniformis (1Y 2,3-BDO (L3 R R E -
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[ =+ ~ meso-2,3-BDO HYHZI I S5l iE & -

3.4.3 Engineering of unconventional yeast Yarrowia lipolytica for high-efficient
succinate production at low pH value p86
-A. Zhiyong Cui, B. Cuijuan Gao, C. Jiaojiao Li, D. Qingsheng Qi
-State Key Laboratory of Microbial Technology, Shandong University, Jinan, China
A s SCH PR ER B BE 1 2 FE BRI - M EC B R B A T B A R I E R o e
BGRIEi pH (EERISAVIT 2 IR HIESS « 5% B B s i A ER O RE AR SRR GERIE R
PGC01003 - 2T I EEPIH T EFE RN pH FHERAYHS AR PP IR MBI A A AR - F
H IR EE IR TS 22 SDH ®AEHRA TR HIIRHIR T - S TAZR ek
FERAVBRIIIR A - JERHHES A /KRS (acetyl-CoA hydrolase, ACHy)7I[FRHY
PGC11505 k] LFR ZFEEENITE R - 358 ZHREHEG A (1Y CoA % S EBLNHIL
1 EREARA M IEPIFRBEAL PR S HE - 487y HIR BRI S LI =l g - @E M
# (b (carboxylation) [Z 1 Z BEBL iEFR (Glyoxylate cycle) 7y SZHIRBRSERE 2R > IR
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BIEY) BZIEAVRTE o mlaBFRIR E BB S A bk Ik B - PN BRI #4 Ee
(phosphoenol- pyruvate carboxykinase, PCKsc)fy PGC62 IR T AHIBEFARE EE =
B/ 3015 g/ L i/ VRVRIEY) BIEE - it @ #B3RI PCKsc MIFEIIEREHES A
E B (succinyl-CoA synthase, SCSyl » BZIARE SRR IVE D BERER) » [
PGC202 FkAVHZINLE &= 2 37.03 g/ L - fEEERHIEZEEREF - PGC202
PRAVBEIARREEEE B 0] 91.35 g/ L JRIAMREE AR Ry 0.51 g/ g Hl > R EATEELE
EAEAE pH B T FTiZ s s B InRG 2= S FIE S -

[ == ~ DU TS B HS R B S R AR AR (G R O~ S e -

B=0U - EPE B R S B R -
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4. 10
- ARG EFEE N ERER LY - A B LRRBFICEB R RS
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