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(=)~ KgEXEE (Plenary Session)

e Gk R 2R A R [ 68 LL A WA I (biorefinery) ~ £ (L (bioconversion) ~ B %
o0 - Bim NIRRT bER S H R dn(target products)iy A EE YIS - PRET I [FI1E
BRI ~ BRI TERH (process) ~ &l TAERL o fedial (B TR - BeE2 - (G L2 ~ Gl &%
SV AN BRGNS E L - DUREER G TS - SEHENERER— K
EURTERAN A (1) "l HEA4RE(Renewable Feedstocks) (2) iR H gz (Feedstock
pretreatment) (3) [ 2% (Enzymes or Biocatalysts) (4) WAJH ~ {BE2 5 5 4 W) 2 & (Fuels,
Chemicals, and other Bio-based Products) (5) ' Z5d 2% ~ B4 J2 e A (Strain development,
Charaterization & Application) (6) &k & 2454 Y2 (Synthetic & System Biology) -

Fo—~ Ry T g(plenary session) A&

Session 1: THEEH | - 40 Hm B A 88 (L =222 (Pretreatment | - Cell Wall Changes &
Conversion Impacts)

Session 2: AEYEL | - REE R RKNE Z (B2 S MFEY) (Bioproduct | - Chemicals and
Polymers from Sugars and Lignins)

Session 3: 4N T K438k (Bioprocessing and Separation)

Session 4: THEEHE Il - REZEH KRB Z4YE N (Pretreatment Il - Manipulating Lignin
and Lignin Products)

Session 5: [EZ | - YUdE B30T (Enzyme | - Engineering and Characterization)

Session 6: AWYEm - JEAREE 1 (Bioproducts Il - Beyond Ethanol)

Session 7: {1 | - tEP74NAEEE (L2 (Feedstocks | - Impact of Plant Cell Wall Chemistry)

Session 8: i & | — FAE ~ B K FEF (Strain | - Development, Characterization, and
Application)

Session 9: Fi R - LU MIE M S {LERE (Special topics - IEA task 39




Cosponsored: Progress in Commercialization of Advanced Biorefineries)

Session 10: FiFIE - JEEAEHLT (Special Topics - Hybrid Technologies)

Session 11: A=Y N - 2% % (Bioproducts Il - Diverse Platforms)

Session 12: & |l - &% M 248491528 (Strains |l - Synthetic and Systems Biology)

Session 13: [£Z |l - {[EE4ERETHEE (enzyme |l — Synergy and Structure/Function)

Session 14: B Il - £ & ~ Yk ~ 1L 2522 (Feedstocks Il — Growth, Harvesting and
Processing Impacts)

HR e G £ S > R R —HF B A W [ session[F]FAEAT - AR - N LTSRS 1
PREEERL » FENHE S AN T ERIERET R U SR EE - DU EEE (8 ANFE
HER > MR AER N - AR ARG TS M AN B AR IR i sk e B R 5 -

1 - ¥}J5 (Feedstocks)
(1) HEY4HAEEE LR B FORPIRFIARYBAZE (Impact of plant cell wall chemistry)

A. ZE4AYrERNE R IIME LY s T 25 (Genetic engineering strategies for improving
biomass feedstocks deconstruction and valorization)
(Aymerick Eudes, et al., Joint BioEnergy Institute, Emeryville, CA, USA)

(a) KR'E &AW Il BB FF M (recalcitrance) » A R 72 & 2 fin I 2 (agro-
processing industries)§ F {E 18 77 £ 1’8 BHR - B07E B 7] 75 42008 69 2K R DL 4=
EEYEmS

(b) K& ZFE Y 2 ## 4H 7T (building blocks) H A 3 & Bl 2 B J& % 75 & % (shikimate)FI
KA Z # X (phenylpropanoid pathways) -

(c) B/ PAREZ S EWNHEYE [ T2 o] 8% & K &R (gene knockout) B A (A7)0 ER
(gene silencing )F fifir 2 11 il H o — e A AR 1K o

(d) 87 SR B DURT %€ 5 22 57 ( spatio-temporal control) J7 =04 & iR 1€ - #EHIARNE
=) (lignin deposition) - & 1F & 4 it B2 K 'E 1k (cell-wall lignification)## 12 -

(e) DLAF 78 E S £ B 411 {7 7+ (Arabidopsis thaliana)ftt =\ 1H 77 15 2 55 55 -

(f) DLORHES & F 21 5E Ji (F ) (bioenergy crops)4ll #5 fif (poplar)f1 il 1% # (switchgrass)
5 B 58 nl {7 - — P& AE R'E L AE Y 40 & o DUE #S %€ [A] 3% 2 (plastid-targeted
expression)ZE K 7MJE qsuB (bacterial 3-dehydroshikimate dehydratase) > % + #
KRG 2 & B F JE 5825 (E 22 71 B (protocatechuate precursor)fy & 2 - 5 — 5| &
FE i E 4 (over-produce) (L2 F [ & (intermediate ) (L ¥ - 2K [0 &
fl# (feedback inhibition) K& Z 4 & ik & 1€ (lignin biosynthetic pathway )iy
[581 52 Bl S e 5 B -

(g) [T FE By 5L D R B T A0 AR W) AR Ry W] S5 I B 4 >t (i co-products Al
L2 mREEYRNRER > INEEYE Z#E -
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B. (BMHAEYE 2 260k (Optimizing polysaccharide composition in biomass)
(Andrew Brandon et al., Joint BioEnergy Institute, Emeryville, CA, USA & University of
Melbourne, Melbourne, Australia)

(a) 4VE T ZAEYAREEE R 2 BEAH R - (HAHREEE Y ThiE (CS sugar, FIRE
et FR 2 AOPEROSATFL (A )EL 7St (C6 sugar) (I SR =~ &) - S EiE bk
YA R A o

(b) RIZ 1% 5 (acetate) & 12 & A VLAY EE O 2 {IHIR - HIEEF BSOS BEARS
C6/C5 sugars ratio » DL 4l EE Sh (K 2 RS = ERVEUEY) - HIFEFfREHRE LY
R LT 2R o

(c) $HIE BT ¥ 7L % 1 (galactan) FIA S [l A4E P1-& RRH BR BV B A 5L #5825 1 (substrate
transporters)E: K g i5biomasszH ik °

(d) JEEEE % B R B s 3 2 A0 A 3 2 /iR i 2 1% (C6 sugar-rich polysaccharides)fEL
4 [ (glycosyltransferases) » B[] 715 kE 2 % (C5 sugar-rich polysaccharides)fy
Rl > BiHE HH FE EFUDP-Galf1UDP-Xyl transportersiy 222 » ¥5RE UERE IR EYIE
Yr4nREEE 1 C6/C5 sugars ratio °

() BLRUEAVIEYIEIL R A ROR(T T2 AT NR BRI Iy -

(F) AL EE A s 2 T s 0588 50 TR ) (resilience) - 6 o 25 1 R S HE O T 521
(drought tolerance)&g [l -

(2) BHE - £~ W ~ I TEREE (Growth, harvesting and processing impact)

A. Biomass formulation to control feedstock properties for thermochemical conversion
(Charles Edmunds et al., The University of Tennessee, Knoxville, TN, USA)

(a) REEY)E (woody biomass)(U1#MEEEMBEIRIEYD) Ry ] LU ARSI B e Rr i A
FERFERIR » 281 2 L 5P A 5 'l XARBA - DRI B A= P8 Ik e T 5%
i -

(b) /K43 & & (ash content) I ) (401 4 B R - 42 15 ) R R 2 L 22 i { LB
(thermochemical conversion) » $2Eil7E Lo R F-BAE DM T »

(c) FEIBTEMSE A =EAEME - EEfARIIEE (pine residues) ~ 2R & 151 (whole-
tree hybrid poplar) FIif% 1% (switchgrass){y 4=’ E R & Rk » PR HDRE EC 77
(feedstock formulations) o] 755228 i 432 B AI4H K ©

(d) BB 40 & K & &~ fEf%4H Y (inorganic composition) ~ fiig& & (carbon content)zik
5347 45 (pure feedstock) ISR 216 (blended feedstock Rt » i 53 LAATIHIEHI &
NG ZHIGEREIR K L &4 & (structural carbohydrates content) -

(e) fo0 FH R R AH B2 5/ & 5 (Py-GC/MS) 73 Ay i L8 28 ¥ (blends) i 57 AH Z4 L i (vapor-
phase pyrolysis) %) + LASTA 4 WVENR & 8 LA LR 2 -

() &5 R EURF E iy Y (20 g < & A g - 5 & ) fH 8 & 58 )X 57 & = (overall ash
content) » £ ZLH I A AV (pyrolysis vapor products) IRZEE Bk » SR RFAARTE
VAR A BT D I R /5 R SR S (non-condensable gases)fH 26 (1Y /7 e &) 2% i (levo-
glucosan) -




(9) 455RF=H - JRAEREAIFENAY)E (biomass blending) DAFZERIIREIR Hh A o3 A7
RESHRL -

B. AW'E E & WL R Ak E R AR (B (L A EE 2 @1 #  (Impact of Biomass Blending on
Feedstock Supply and Biochemical Conversion Performance)
(Allison E. Ray et al., Idaho National Laboratory, ldaho Falls, ID, USA & University of
Georgia, Athens, GA, USA)

(a) FEARIAFER & — EMIENFIH B EREAVEEZRR - AR SR L aH plcE A2
(compositional variability) ~ &] | F {4 (availability ) #1 £ 45 1 (affordability ) 75 i Y JE i
Je HEFEA L REAT RS 2 -

(b) AE R IR SRR SRS m] LU AR A S AR - APrEehR HE &g gt
TR -

(c) FIFRERRCASE Skl m] 2 o (R B — b A 1T 2 AR Y 1= B eAs.

(d) ABH5E TPl T % 1 A 42 ) 'H (herbaceous biomass) ~ 22 2 5 %% (agricultural
waste) F1i i [El 58 EE 477 (municipal solid waste) — Jt(binary) =k = Jr (tertiary ))& & 71HY
R A o AP B 2 e HRDR RS RN TR v A Rt AR SRR RS -

(e) Mt ¥HAEVIE TR &RIAA L LR T i 4 AR B &5 e BELRR RE i U AH B8 12 (correlationss ) i
TR -

2 -~ FlETERRE (Feedstocks Pretreatment and Fractionation)

(1) REEZEFHBREELTEES(Manipulating lignin and lignin products)

A. SRS T IR E 2 e sl BkER?  (Lignin within the biorefinery concept: is it a
challenge or an opportunity?)
(Richard P. Chandra et al., University of British Columbia, Vancouver, BC, Canada)

(a) 1ETERE /578852 (pretreatment/fractionation process)4: /8 iy KRS Z lHE LA 4
value-added co-products -

(b) 77 &8 77 B #5 =) (homogeneous) ~ 15 i JE 14: (highly reactive) ~ A i & K& &
(marketable lignin )& - A]1T o

(c)RKE Z M T » H{F{El§E (low enzyme loadings) T 4: 45 5 /K 0y A '8
substrates > {/32VE FHRE H AR F 22 PREK -

(d) B M THEHE (A1 7205) % » RE R EE EITEHIMYIT FIFERULLE & K E (substitution
condensation reactions) » EEHEEUKNE ZHYEE JJ(extractability) -

(e) NE R B EMMIEIR L RRFA S - (B8 SV EE VE I B /K -

(f) As R S A Al 280 R B 7 (B fialkaline oxygen ~ ZRILJEVATIDES ~ f{bA
(58 FHBRES BT /A PR Hsubstrates > HEFTEUIE/FREAE ZRAY ST M -

(9) HEAVE R 642 H(modification/extraction) » FJIEARNE REN » TRRDARAKAD)
'H (woody biomass)i#i 7 fig sl 4 (recalcitrance)
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(h) FEZARTHR I 2 BB FIE > oI AR ARS8 IARE 2 - [EIRF I /K A1
8 4 2 [0 U R HE = 25% o 1F 75 & i F2 (steaming processes) H ik 5 EE - 07 B
(carbocation scavengers) (Y2 AEHfi T RKEZ » [HE&RINARE ZZEHFEF10-20% -
(] - 22 [ USR B 5 1720% -

B. FIIHRE Z114 7 = IRRBHETAEYE THEFE  (Biomass pretreatment using lignin
derived deep eutectic solvents)
(Kwang Ho Kim et al., Joint BioEnergy Institute, Emeryville, CA, USA)

(a) FFLIB AT (Deep eutectic solvent, DES) A {E Kyl +- 747 (ionic liquids, ILs)AVEEERS

ot
(b) FILsify—H » TR R [FISIER & ST - BRI A B — AR — B 1 B
B -

(c) DES J LA il 4 I (F #4442 1 #8(hydrogen-bond donors)st ik #(aceptors)
IEEYINTREY) » B Ls IR - 05 FHamIsts T am 2 m - EiEA
L

(d) DES BATEARAMIE - (KRS - TR0 - 165 - EWIEIREDIERIY -

(e) L5 DES ELI5 ML T 4688 88 £ 01 57 (constituents S 2 B 524

(f) AHF7eEHE DES ] & #E AN AR » i — RFIUAREZHAEM PR ORESBEZEY
EAREHAE ZE A AEHY T 22 byproducts)éH & i A &Y DES -

(9) &EEFBHAAREZTTAR (lignin-derived phenols)Fr i1y DES %] switchgrass 2 78
FREARY - m] a0 EE 859 YA & -
(h) EBE: R2K(#HF renewable DES FANE @42 AL Wi R I EEE B ST -

3 - & (Enzymes)

A= PG IR B A B AR DTN B BB R B Y (B (biocatalysts) HYHY
BRI HE MBI - BN TRENUE - 2B A E =81 7 E N B R

(1) &SRB EThgE#EST (Structure/Function):
AHEEEERE T EREERNNREA RN BERABERRORAE -
j il 7K Y - 24 % (Molecular

engineering of carb hvdrat-bindinq module in Trichoderma reesei)
(Xu Fang et al, Shandong Univesity, Jinan, China)

(a) Cel7A i« — i /K 2 I (Cel7A) F catalytic domain (CD)#lI catcarbohydrate-binding
module (CBM)LL KzlinkerzH L, °

(b) CBMs o] 58 Il A1 0% [ 48 4 2 - R I A 7 8 = 48 4 2 15 1Y 7K 8 280% (cellulases
hydrolysis efficiency) » ZE[{ECBMEAE Z B0 -

9


https://sim.confex.com/sim/39th/meetingapp.cgi/Paper/33226
https://sim.confex.com/sim/39th/meetingapp.cgi/Paper/33226
https://sim.confex.com/sim/39th/meetingapp.cgi/Paper/33226
https://sim.confex.com/sim/39th/meetingapp.cgi/Subject/64

(c) &% B R & & 11 (fused protein) - E A K H B IKAKEFHICel7A CBM - LICel7A
linkeri#stakas 8 H (GFP) » 4144 /&GLC (GFP-linked CBM) -

(d) F1] A saturation mutagenesis 4 jIGLCHY & E a7 » fE# GLCHY & &E i il » GLC ¥t
AICS-lignin (Acid Insoluble Corn Stover-lignin) By E(E
(e) ‘ZHEELAvicel F1AICS-ligninjE &1 » Cel7As variant/ /KRR = A Cel 7 AR /K ISR -

(f) BRI ST E A (R GLCEAICS-lignint fff - B85 T LR IIE] > 43R
A B IEER I EEYE % - Cel7A's variantf /KRRt 58 -

B. f# 58 B IS AR 48 4 — b K i i (Cel7A) H O- fE £ {1 7 4 ff (Revealing the role of O-
alycosylation in Trichoderma reesei Cel7A)
(Antonella Amore et al. National Renewable Energy Laboratory, Golden, CO, USA)

(a) B & 4 4 — fE /K 2 8 (Fungal cellobiohydrolases) J& 72 £ 7K fi# fif§ (glycoside
hydrolase Family 7, GH7) » Fy28 —ARAE AR FEEfY T 3E B4HIEC 75 (formulation) iy
[REISER

(b) H 5> 145 K8 8 5 & F5 K catalytic domain - 3 3 flexible linker % 3 n A1 Family 1
carbohydrate-binding module (CBM) -

(c) BIFEEHFME I FRER » GHY cellobiohydrolases i H catalytic domainfyN-fE %L
{E(N-glycosylation) L &, CBMJO-linked fEELAL -

(d) HER (LR B AR B Cel AR (TrCel7 AT EFIREEM: » 2 rhlinkerfrO-
HABEZE &insoluble substrates (%[1Avicel ~ pretreated corn stover)ﬁztﬂ%‘%@ °

(e) By 7t EO-TERALE TrCel7AZ linker s 242 1 - 3% B BK 48 i i€ a5 28 H TrCel7A
mutantszi T i L EZ BERERIIFEA -

(f) 2y 7 Fr A 2 & 88 B )& M 1 45 & K [6 substrates (avicel - cellulose

nanocrystals - pretreated corn stover)iyge "

(9) A - NMRFI/NAE S XS 42505 4717 (small-angle X- ray scattering analyses) -
HE—V i E 5 e O-glycans T /14545 _ LAV E S5

(2) BERITREEGHE Y (Engineering and characterization)

; £ ik i B (Novel Insight into the mechanism of
Ivt|c Dolvsaccharlde monooxygenases)
(Bastien Bissaro et al., Norwegian University of Life Sciences, Aas, Norway)

(a) EARAR M I =+ LPMO £ 1Y & 16 4 2 (LPMO-catalyzed oxidative
processes)fEHIL 77 fiE 4 Y& (recalcitrant biomass)iy i (L 2 F E/EH -

(b) ZHEEMMEF(LPMO)E copper-dependent redox enzyme - LPMO |
JEHﬁ(bﬁ@@m%ﬁfuglycosidic bonds) - ,ﬁéb’z SHE YY) E o R
fi? iy =5 4y (recalcitrant parts) - #0 45 & 4% 4 Z (crystalline
cellulose) -
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(c) KiEsEIR K HE B = LPMO IRt Z 5T #E B - (5 41 B% 4 g Bl S8 (b 1 g 28
£ (oxidative regioselectivity) f1E B 5 E 4 (substrate specificity)
Eﬁﬁiﬁ’“ﬁ% B IR RS G R E - DL AR S MR Y R
E RN

(d) KA fie BERT7E AR B LAY EE LB E

B. A EMininisd N AEZMEIIEE R ORE R EEHIHI A FH B (Improving
cellulase function at the extremes: Overcoming barriers of
temperature and inhibition)

(Douglas Clark, UC Berkeley, Berkeley, CA, USA)

(a) AFEREF metagenomics J7 AfE MR T S A fRARAE 2T 261 -

(b) Hy " 24 B 4« £ [ £ ¥ (thermophilic cellulose degraders) #: {7
bioprospecting - ¥ B IVELEZREE EBI244 - )R & & 100°C - H pH
i 49 6.0 - O AMERI4S S ME(crystalline substrates)fyEH:

(c) Lhf THEAREE F iz EBI244 Ay bfIsS M E

(d) ZEEEHEHEEEVEER(hyper-thermophilic enrichment) 2837 #E 1S ZL48,
4 Z i (hyper-thermophilic cellulase) - 3f; i & 8 1 2 41 & (hyper-
thermophilic archaea) f]DLDI4E M= BEB A E -

(e) FHAMEFIFHE OB TR JTAESBRE IR i e N8 - I B EIE M) 5%
filG Cel7A (exoglucanase Cel7A) i (£ 203 E 4 0 75 IV EE 12 (i (post-
translational modification) -

(f) Cel7A #H )@ (cellulobiose)[ml g1 » (HEMFEEREEH X FEI I 1e7T Cel
TA BRI EE DL s S e — B EE P 52 M (REPR [ BRAZE ) mT SHe15(9) AP » S83RAE

Cel7A 1y carbohydrate binding module #1 linker ‘& Bk 8 » &4 R AE ZHIHINY
Cel7A mutant - tE wild-type Cel7A 5 ELjEM: -

(3) ZEEHFISFE (Synergy)

A. FER®IFES LIPO > 44t 2 fiff DL (B A I T %4 (Optimization of process conditions
for efficient saccharification of cellulose by LIPO-containing cellulose preparations)
(Gerdt Mdller et al., Norwegian University of Life Sciences, Aas, Norway)

(a) Be{z % (& (Enzymatic saccharification) £ A B & & 3% EI’J é% 5 AL A R

(b) #1376 % F % 2 cellulase cocktails %5 3% S22 14 i1 » &6 45 5 R B 7 i 24 A8 25 ik
BN & E& (lytic polysaccharide monooxygenases, LPMO)

(c) HAN LPMO 2 JE & & > 2 £ cocktall (EFF AR TR E 5 > (H i %
combined saccharification F1 3% i iff f2 #5 gk (R 18 > R B % KB K FE S B B E
R > YA LPMO i 3 24 -

(d) AR5 &5 5% 22 DU 18 (stirred tanks)iE 1T T — 2 SIME(L E By > T 0 TR
B EEZRSMHE > TEFESH LPMO JE %M & &y fE b2 %

(saccharification rates)#f/ F 2 (yields) o
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4 - &£ Y E 5 (Bioproduct - Fuels, Chemicals and other Bio-based
Products)

W) 7% i (bioproducts or bio-based products) 3= 222 5 £ 1] 5 AF B E R (F F U RE
A AEPTE T AR E AL © AICK & $t i bioproducts LS % 51 #2805 - fEekiis
SEAN AT

1) TT&EEBEERARERZ ST FEEY (Chemical & polymer derived from sugar &
lignin)

a4t (Biological fractionation and modification

(Qiang Li et al., Texas A&M University, College Station, TX, USA)

(a) NEZEHYAEE S ENEY &0 TREEY) B AREELER LS R 2SR
(pulping mill)&y £ 2 T2EREEY)

(b) Hmtie & ~ al A M (renewablility) NI ERS - (EARE R BAB A HERGE L]
% (petroleum-based carbon fiber precursors)fy7% /7 »

(c) R'E Z= 44 (lignin carbon fiber) f£ 8 & #11 o B JE I 32 IR RN'E R & 28 1
(heterogeneity) A1t FE&ETES [REAVEHEIRMERE -

(d) AR EE#EQiang Li ARV EYHRa R BRI R E & - DA ZE S B ik

(e) &%itlaccase-mediator systemzk 73 BRI FEZAREE - W H B NE R ER/E
HAllinkages - 43 EEIYAVE Z (fractionated lignin)ias 7 KB Z AR M: (miscibility) 57
a] 47514 (spinnability) o

(f) Pt AE MG S EH D o B Y R 'E 2R fraction B ple Ay ik i - ] BiLffii 2= o< Toray T700®
JEE A [E] Y S M5 (elastic modulus) -

(9) NEZEEBR R M EUR AN E 2R B REEL R HEH 58 & B bk 84 - Y pre-graphitic

turbostratichix 458 £ R E T > BAE = RKE R AERI4E & (crystallization ) R M-
#E(mechanical performance) -

(h) B FEE R EREV RSB (tailon) REZ > /2 5 THEIARE 2 LA
et 58 (mechanical stregth)AJE22E -

(i) B HiilizeniA BhFa o 1 el pg SEnR a4 2L tH (DUg8 M iy A B 284t - RAR
BHELDANEZERE NS (polyacrylonitrile) F 1 A & (BB T 4 -

B. {14 EMEEEHE > F{EE ST (Best (macro)molecules derived from eucalytus and
sugarcane lignins)
(Adilson Roberto Goncalves et al., UNESP, Rio Claro, Brazil)

W

(a) RIANBEZREERESEEEfi(modification) o] {25 g 2 ML E A -
(b) A 222 @38 E (B (O.-catalyzed) F1 B PEG £ 2% (co-polymerization) s (& &ffi f 18 K
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(eucalyptus wood)FIH E & /FERIIAREZ -

(c) H ¥ &2 K& 2 (Sugarcane straw lignin) H: HGS 4% f#% (75 guaiacyl (G), p-hydroxyl
phenol (H), syringyl(S) lignin basic units) » ¥z 2 H & /& K E Z (bagasse lignin)
HEEAESR -

(d) Y5 IANRE a5 HcEs (carbonyl groups) 2 & 15 (chelating properties) » &
{EARE 22 A] i I AE i 25 T I (cellulosic filtering membranes) - 25 B /KER T
brEE 4 #230-40% -

(e) LMK EERRIIARE K5l A T 44 2 - T 79 /% & & £ (cellulose-polypropylene
composites) |, H1 DARE M MERE - 7] FH E 4% B (controlled-release formulations)
(o 40 B 5 ) 4% R BRI ) /Y B E (matrix) - H AR B S L B BAL R E
(copolymerization grade)i&fi4%fEr  delivery rates -

(2) Iz LB

A DA TEHE-MHEM B sl & HasE R A B S a i T rE A (Consolidated
bioprocessing of lactic acid from cellulosic biomass by a synthetic fungal-bacterial
consortium)

(Robert Shahab et al., Ecole polytechnique fédérale de Lausanne (EPFL)/Bern
University of Applied Sciences, Lausanne/Zollikofen, Switzerland)

(a) 4R LY E IR A TR 2 (LG (saccharifying enzymes) - RFRE IV /K RIS T 2
H EHEEEY) -

(b) As# 55— (8 B &= -4 = B B3 40 & (fungal-bacterial consortium) » DUAKE 4
SR BB ETS &4 YL (Consolidated Bioprocessing, CBP) » H RS
e F YA R E Rl -

(c) £ H ZRER 5 Hh i 4 ) JiE 7£ mixed consortia 1 4= & » 174 [E] 58 A #& 5 1Y 4 ¥ (b

(biotransformation) -

(d) Rt & AR EMS > RE-EATEFHE-AEMEYERES
(consortium) » 3l JF7 aE B R AUE &y B — B A Al R (superbug) LA A= ZE FLEE -

(e) ‘FEHIFAMERARBETE (Trichoderma reesei)(F Fy 4B 4 22 77 AR RRHY 4 77 (L FE
(cellulolytic enzymes provider) - 55 DL 38 M Bk S & /X & 7L 12 & (Lactobacillus
pentosus)TE fy# e A 4B Y (latate producer) -

() IEZSHIR TR R A S AN - IRALaSERUE YR AL RE IR (niche) -

(9) 2% 3 B i 5 48 4B 25 (microcrystalline cellulose) 1 Fij 5z B #Y ##2 K (pretreated beech
wood ) #ETTHE I FE 1 (Batch processes) - 43l A4 157£34.7 gL (FlEmac K (EHIT62%)
F115.1 gL 7L (65%) o DAGS, B4 25 (R I Elieh ) 7T Hiel o3 it (Fed-batch) B g 2 4F
54.6 gL"ARE(76%) -

(h) st R E(EHEAE 7 & LY 5 B A5 A E 5L ) #17 2R &) (heterogenic
saccharide mixtures) & [ » i 79 A b J5 A B 2 b (X 38 #7401 1 (carbon catabolite
repression, CCR)IF £ E 4 -
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() REREEME & ERERE4YEM (Bioproduct)

A ECEEEYERL N TR o AR R RS R R AW S (Integrated process for
production of both biofuels and bioproducts from algal biomass)
(Philip T. Pienkos, et al. National Renewable Energy Laboratory, Golden, CO, USA)

(a) 3E B ERREFEENRELIREHPhilip T. Pienkos » i (CTHkE 4 B AE IR I S b

(b) fEEER TR R R ZHEEH A EEAL - HAiSETIEREE R (lipid extraction) /K
& {E(hydrothermal liquefaction) -

(c) JEEEE T 4R VB AV BRI L EZ 2 (fully integrated processing) » R ATz #E
(dilute acid pretreatment)e4a EIAHAE LG - Kb /KL & ) 7K g pid BE IR 75 e b A A

B -

(d) FEAbEfr i I AR 1 B L (succinic acid) » A 2 5 4l A AU

(e) H5'& =] Uz fin & FE B (hydrotreat) 7] 4= 2 FF 4= 48 )i )R & & K} (renewable diesel
blendstock) - RNFRZE G FEAVELDER - Wk S TR IEAVE 2 (yields) K E &
(productivity) -

() ARGz E e ErEEY)(valuable co-products) @ EEE MK AT S @ %EAEE
REJR A P SR LI PR, -

(9) EEZCERIAEY)E (algal biomass)EEAE 44k 22 4= )& (lignocellulosic biomass)4: ZE Y,
R Fyra o (ERAEYEREBFF M EZR(RESGREYEARE I THRA)
BESESE A YN A P2 fn iy A R -

(h) SIS A RS | 12 A Y4 TR - Rt /48 " #8522 (-omics) | #7
flo(BIEANRGE: - EH'ERGE - NSRS SRR RV E b S FB (L2 ER -

5 EBEXEAN-HZ2ER. MK FE H (Strain Development,

Characterization & Application)

(1) Gl 7 B2 = 2 A4 FE ERAS N BAE B (Introducing thermophilic high ethanol-yielding
producing pathway into Clostridium thermocellum)
(Shuen Hon, et al., Dartmouth College, Hanover, NH, USA)

(a) E\ditk i (Clostridium thermocellum) Fs e B I 5 TE R - BAESIME 2 @ H REEEE
(obligate anaerobic thermophile) -

(b) FIFH BRI - 7 LERE R Ry L% - (B 2B AEZRENER(50%) -

(c) 'R & &3 (mixed acid fermentation) ZEH FHEZ ~ Bl ~ ALIE - SERBRAILES -

(d) FEENVEE B R ETTFAE 4R 4/ [N BS (cellulosome) » JHLEARAE 221 25 (A4 X BH S % TORK
Sl & BasEHE (protein complex) » BG4 Z KRS -

(e) BBt I N AR B @4 2 BV E 2 & 42 Il T4l (Consolidated Bioprocessing,
CBP) » D4 LB (B Bt -

(f) TRESUE e L B% R (ethanol yield) AR (ethanol titer) « pois Sl S PR H
B 2 BN R AR R A2~ A A e 3 AT iR K (native competing metabolic

E
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pathways) -
(9) & B R i TRENUS ISR A I i S RE A

(h) sEE S — S RS M ge ke 5 - B 24 B 4% B (Thermoanaerobacterium
saccharolyticum) = & R 111 2,15 45 5k iR 1% (ethanol-producing pathway)#% 82 j wild
type BNVGEIA B AL RIS -

(i) +£ 1= F5 A H /U (F & » A 5 NADPH-dependent alcohol dehydrognease
(adhA) -~ NADH-dependent reduced ferredoxin -~ NADP* oxidoreductase
(nfnAB) ~ bifunctional alcohol aldehyde dehydrogenase (adhE) & fFZEIE E#EI T
JRTHEEMEFR #E (heterologous expression) o

() BLErATIBEM Y LBR AR 30% M LR - B BUE EIR LEF AR ET0% -

6 - BRENEE(2) - & AR S EYZ (Synthetic and System Biology)

SERGLEMBGEHE BERERmEaKEVEENNEENR - ik
CRISPR-Cas9(CRISPR, Clustered Regularly Interspaced Short Palindromic Repeats)
R RS AR EE (genome editing tools) ) FI A HISEG il &l % 1 ( Yarrowia lipolytica) s & N
BEB - VEFstlhds [ £ - Y. lipolyticai & > - 11 85 18 A2 2 B IaY FE <2 EE A5
th /& % Y # f (dimorphic transformation) & 4% ~ fik & b & ¥ & Hs Bl B& X3 (lipid
metabolism) ~ DL K5 HE 43 b iR S R T 7e U E 4= #1(model organism) - HJ&Z7
%M 7E (Generally Recognized as Safe, GRAS) » L& &2 e R s T A T 4 B
AEE R PARRI b2 o

(1) BiZ2CRISPR-Cas9EL R i i ky ELIRIFAER T B At L RO AP (T g AE R (CRISPR-
Cas9 genome editing and gene requlation tools for rapid engineering of Yarrowia

lipolytica )
(Cory Schwartz et al., University of California Riverside, Riverside, CA, USA)

(@) Y. lipolytica % T2 # g 2 RN E 4% F JH &= 44 (Homologous
Recombination, HR)f1Cre/LoxP A [N & 4H £ 4 1Y KXY -

(b) H B ALHE 14 ## Bk & (Streptococcus pyogenes) iy I CRISPR-Cas9 £ 45t & FH #1] Y.
lipolytica -

(0) ¥ AT IR T & BRELBY T (synthetic hybrid promoter) | » HE%##%
A =R e fYmature sgRNAs(single-guided RNAs) » i#f{7Cas9 targeting ©

(d) gk sgRNAR B {E " & EEE)+  FSCR1-tRNA pol lIl » Fi&r " glycine tRNAR]L
BT KEH A (truncated) " RIRf# A5 fF H AR B SCR1YPol NIELE)+-(native SCR1
Pol Ill promoter) | » HELRIFYI5#%(gene disruption rate)=7#92% -

(e) % % i — 2 ¥ CRISPR-Cas9 A % FI A Y. lipolytica 5[ #: A (genomic
integration) - F% t 8 & 7Y = 2 ik A HY 28 (A R (loci) - (i Ah 2 52 AL R
(heterologous genes)r] DL T EE 20 ik A (markerless integration) | 75=0#E A Zv s

(f) 5% BB e oh 2 A I & Rl K ALAYCRISPR-Cas9ff & T 5 » Bz Al bR ABIZY.
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lipolytica " & k& 4L Z £ Y& R & (semi-synthetic lycopene biosynthesis
pathway) ; -

(9) CRISPR-Cas9iz LEm[=m e #£ Y. lipolytica k[N 4w iR » S HE MM » KK
HEINEZERRY. lipolytica &AL Y7 i (lipid-based bioproducts) 4 7 -

7~ JBREMRIET (Hybrid Technologies)
SERGHNREH IR HE-E » SR AE KSR RIS - G
NG 9% B% B it (gas fermentation) ~ K 28 5 4 7 8 #2 1 fif (Bioconversion of natural
gas) ~ JHREYHEEE -

(1) RhEEsls. hEssEY AR A A [E(EFE T (Gas fermentation: waste to value at scale)
(Sean Simpson, LanzaTech, Inc., Skokie, IL, USA)

(a) Az HLanzaTechge i /& =] 4k [F] A3 A K BHE R T48E Sean Simpson MR & 5%
i%(gas fermentation)Tiit » Fea% /% Flf& AL GEIEb 5% & R P SE (B RcR: -

(b) B RiLLR S 5 % 2E FE biofuels F1-F & (L2 i (platform chemicals) IF & Pl p ¥ 4 -
R E ks ~ R LAY (gasified biomass)HI T & #5 5EFEY) & B R (syngas) i
R LHIBR RO BIEY)(gas streams byproducts)iz 4 ELEREE AT -

(c) DAE YR R S & ThRHHE (carbon capture)fIFEFI R » B # Al gas-to-liquid i
F1] H J8& hix (waste carbon) £ 75 {& fif (low-carbon) b 22 i 1 bk =078 1 (hydrocarbon
fuels) » N E1TAMHRAIRIRRIE -

(d) 5z FIELERIREF A PNNLE] X BB s & F » 427 23RS — )5 B 1o 5l i 7% R (waste
industrial gases)y#i 2z k5 (jet fuel) - HA FH Clostridium autoethanogenumiE{T 4,
RRIEIZ > S R — 4 Lok (carbon monoxide) (LAl £ 17 (15 FyLanzanol) » i
(B EsiZz A (et fuel) -

(e) Ittalcohol-to-jet (AtJ) fuels 48 @ A 4 RE HIEEEES - MBS EHAEAT 2 U4 R
FeibeH R AT 65 % -

(f) LanzaTech 1/ 5¢ 8 —ga =X Y A L 252 - & (integrated hybrid process)pg£1L » A A
RIS ARG R LB an T S (intermediates) (B4 ZF%) - (45748 25 28 Rimbik PR
HEE mn(fajet fuel) -

(9) BE: BEEAFHBCRAR A ERECARE ~ KRR 2 B R &S AR EE R 2 vl 1T
M - AT AR R R4 (off-grid) 1L & - T H R HLEETE RS - A AR EHIRE
J5 (off-grid power/energy) -

(2) I HZE RN A= o 1 Bl 7 TR pS 7 FE{EBkEE (From methane to biopolymer:
challenges of engineering and fermentation at scale)
(Molly Morse, Mango Materials, Oakland, CA, USA and Dr. Allison Pigja,
MangoMaterials)

HRY AR ) BalEA SRR o IR E R A AR R T -
(a) K&#EEEMolly Morse » H Ry & L& & #r Al /2 5]Mango Materials 2 2 [E] &3 A K
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CEO - /AT R A WAL & i -

(b) 2 FIFRFIBLEPH AR (RS - DSR2 AVIRIRIZFT - (LHORHF (waste
feedstook) A 7E A -

(c) EfEF Y (fEFwaste methane gas)EH “BEEEY)” 2R » BIAEEKER I ~ JIHE
M - R SERNEE 2 BT M -

(d) ‘¥ &fiflsLimethanotrophic bacteriafFf4HAE TR - DIEREE A EERRZN R E
PRt (LA HPHB biopolymer (powderzipelletsf/=)

(e) e FLORNEREEM: - scaling-up bioprocesses$fiiy » LUK L filir s 7 EEAERE -

=

+

(f) Mango Materials iy 4= jz 55 f#§ 1] Bi1 )4 5@ 4= /% 7 (waste methane producer) 3t & (co-
locate) » T & 4 1] H 45 2R 5 (waste methane source) » R IARCAE(ER o

8~ KGR

32 8 12 A SBFC g ISR EERAFEEA - BREFENES LB - g5
Marriot Hotels #[#T ZARIEZE ~ A IR A BBy T35 (Market street) > 77 B 3 15 1t A2
i — e B (Union square) R ig o K& b 22 HEZE i8S = K (05/03):8 12 M- 2248
(M 552 HEE G Special Topics) » fefitEig A LHMRIE: » EEEELE RS S E KT
R

EREGHBRIMALEEIRG AB > BARERITHERS - BEABIE L

W 2B g RS - SFREFNERER - KRk —RSIHRES (Cargil) A EZE) -

I Marriot Hotels &2 & BEER/THIIGEL - Moy 22 PER & S TEEETE A KR e o 35

£ Alcatraz T B & X £ BV {E 3¢ Jolene Babyak %5 banquet speaker - % @ &

" Growing Up on the Dark Side | » 4353 i S Stk o - RFTRIS]  #54(Ligey
Alcatraz RS & BRI ENPEAVEDR - WS CRIREEDY - sl & 34528, -

-

SBFCs{RIEPIEIE i ik — R ZIF AR AT g 281 A BE14E (2017 attendance)
o SEERELE N & (Registered attendees)1L507 A - JEE BEEEBEREHE L
Hr161 AR B HM23EE % - HHTAT KB FyEgsg (38 A) ~ EE7E(34 N) ~ Frbi(26 A)
~HHE(220) ~ FFRATA) o Mg EE AR 201844 H29H 25 H2H » 1 #HaE
H#Clearwater Beach# 15540/ SBFC -

(=) ~ B2~ (Poster Sessions)

FEBER PR R TTIH - SBFCAT L FEFERAES — R b ~ 55 KRR - H239FEEH
smolEEEe 0 DLEERE G (Cocktail reception) 8P sE(T - fBlE H 2 FFEH
£ ~ BEELAYRSR T8I - SOMaTam - sEZBER S B LR - © NHAIRES - FralstEH
FEFIA ~ JBRA A S R R gk 2

1~ HREFIA
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: 5 BN ¥ &Akl  (Diversifying sugarcane
reS|due based bloreflnerles towards the co- productlon of biofuels and animal
feed)

(Thapelo Mokomele', Johann Gorgens', Leonardo da Costa Sousa? Venkatesh
Balan? and Prof. Bruce E. Dale?, (1)University of Stellenbosch, Stellenbosch, South
Africa, (2)DOE Great Lakes Bioenergy Research Center, Lansing, MI, USA)

—H A (SCB)AIH i 478 (CLM) BT F A 5 26 200 b i 1 48 4 22 2B PRl s i ]
o ZAIM 28 S JFURHE LR R MR E - BlIHERE % S (low bulk density) (R AR 14

(flowability) 7 - 4= 98 (f FE SR AL T R0 TRERCBRER - T E i " #hilE e
Jz Bl [E (regional pre-processing depots) | -+ HAF 25 E VIS < ik A VB E
T FIME R AR SR S (BN ERE) o NG S o7 i a8 Lo rh R iy SRk M8
(pellet properties) » FLizAFEXfIsteam-exploded (StEx) T g HE H e & F1 CLMEE ko 1y 14
H o DB EE AR LSRRI EI R T8 (input) - Iﬁté’l\ﬁzfﬁ =7
(pelletization) | ¥fAFEXFIStEXTHER I H & ANV KR8 I 52 28 > DURA T iR
Y& B 4E R B (biomass densification)¥f T 22 a0 4: ¥ i iz (centralized biorefinery) |

LB & - g bhis 7 AFEXRIStEXE B Y H A1 CLMAR S 1A R e B IR AR Ay AS 4 1
5 JH{E#( rumen digestibility) » T fi#iE e ATEL F DASL[E AR 2 ~ (EIESI R/ A
MR LT ZERNRNE S (AE—) -

e —. H A -BE R 1

% > Kf# (Protein enhanced hydrolysis of pretreated

sugarcane bagasse)
(Antonio Carlos Freitas Dos Santos’, Cristiane S. Farinas?, Eduardo Ximenes' and

Michael R. Ladisch!, (1)Purdue University, West Lafayette, IN, USA (2)Chemical
Engineering, Federal University of Sao Carlos, Sao Carlos, Brazil)
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—ANEBAER TR A FTPASERE DL e FRE (F P A R APl R - (BtIPRR T aET

fj(soluble phenols) ; 1 " AIATVEERS , » EEEGHISIE  HIHIFIR R ACHNH K - 2
BHUKERIA NGB R OKN AIETIE Sy AR - BEZAE BRI DOMBR A MR -

HERBEUEARERVIAEE - A CRaT HAM mTTT777% » AR T AME 5 & H (BSA) |

81 T THpa E 2 H & (pretreated SCB) | 12l - DAH £ 4 4 2RI /K BAersr [ 1 [T AE AV R
Rl - BSAGFAE AT G R A AL - 2RI & H A BG 0k & (SCB/ L)(E 1593 /i
F80gHks > EHLRIATEIK o AT s iE /KA eE ARy I E e & &4 (solids loading)#5 (b
REFRAEEE (FE ) -

fiE . HREF A -EE 2

Y1EE i (Biosurfactants produced by yeasts in sugarcane bagasse hemicellulosic
hydrolyzate: new bio-based products for lignocellulosic biorefineries)

(Paulo R. F. Marcelino', Silvio Silverio Silva', Ms. Olivia Valério Guiotti", Mr. G
uilherme Fernando Dias Peres' and Dr. Julio C. Santos?, (1)University of Sdo Paulo,
Lorena, Brazil (2)University of Sdo Paulo - School of Engineering of Lorena, Lorena,
Brazil)

— KRS H A /KAREY)(SCB  hydrolyzate)(E BRI AR " AEVIR TSR] (Bio-
surfactant, BS) ; #ysubstrate » & H AR K DIARE @4 2 IR E ZBSHYE ) - BSEIRHE
AR Y B A F B (emulsifying) F1ZR 1 VE 14 (tensioactive) I E VL &Y - iBEL&EY AT
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TR EH Y £ Y)Rkaa R (biopesticides) » ‘& BB R FRIR (W15 F 21 Zika % ) T)
B RS & - HAEENE — (P - 328 5= a1 s I AN 3 Bk L
(xylose-fermenting yeasts) > 1F & A H & /& F &5 4 & /K f2 ¥ (sugarcane bagasse
hemicellulosic hydrolyzate) Vs & E v] 4 FEBS - 47 EkRYbioproducts 2 #7455 M 47 T~
sl P (glycolipids) - A] 5 /2 cellobiose-lipid 2k 4 fii Fi5 Y (sophorolipid) > LL &z = LB
(emulsifiers)M4'&E - $LoMEHAE SeALEYITE Fyif S ISR BV B 48 1 B A e BB A 1T
M (RE=) -

[ = HREAFH-EE#R3

ol I T y 24 ERniils (Different lignins from
_garcane bagasse in ceIIqusw ethanol pilot plant to phenolic resin production)

(Fabricia Menezes', Simone NakanishiZ, George Jackson de Moraes Rocha® and
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Rubens Maciel Filho, (1)School of Chemical Engineering, State University of
Campinas, Campinas, Brazil (2)Centro Nacional de Pesquisa em Energia e Materiais
(CNPEM), Campinas, Brazil (3)EEL-USP, Lorena, Brazil)

—Ahm T 5 RaHdb A EREAE R4S R % (structural characteristics) LA E & M1 & 78
HWHZR KREZNEZERFEBREARKE R4 E - HGS H jT (p-
hydroxymethyl ~ guaiacyl ~ syringyl units)& & - {35 FEEEFEAVFEE (130 °C or 170 °C
with or without anthraquinone) - SE{La 42 208508 T e S 7EE HE (NaOH 1.5% »
3077 §# )& AT EE AN PURE g M R'E & - BEZ Wt TR IEAVAZ I 00 - [ YA E ZEH A
= W S & Ay p-hydroxymethyl unit A1 & /b & #Y syringyl unit - fi1 A J& BR
(anthraquinone) Al 3 F 4 ARKE E - KNEZE 7[5 — a0l E K EY) (petroleum-based
reactants) - {£170°C ] E IR E S0V AR E Z A T fsyringyl unit& & - {58 5 AR B BE RIS
(phenolic resins) ¥ FH s BAA# = 2 EM: o 35 3% 7K Z24E (hydrothermal process) (190
°C 10575 TR - HIEEEB/KgiVEer AR - BEEAIFRRAEINHEEREE (47
% K8 ZF140% non-hydrolysed cellulosic fibers) - 3% K& ZHsyringyl/guaiacyl ratio £
1.8 » ®] A DL 4 2 4 4 (cellulosic fibers) 58 1L 1Y By B¢ #7 & #4 £ (phenolic
composites) o | REAERERIE 0 R P ENARNE RV ERHE - NEER 20 TRERE
FREN THEAEERBRINARER - FlIUIRE Z5EEE S (phenol formaldehyde resins)
% (RpE) -

&V, H A -EE R4
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(5) MAXTEOREEZEAMK S E KE (Addition of soybean proteins to

enzymatic cocktails improved the hydrolysis of sugarcane bagasse)

(Camila Florencio', Mariana Brondi’, Vanessa M. Vasconcellos', Alberto Colli Badino?
and Cristiane S. Farinas®, (1)Brazilian Agricultural Research Corporation, Embrapa
Instrumentation, Sdo Carlos, Brazil (2)Federal University of Sdo Carlos, Sdo Carlos,
Brazil (3)Chemical Engineering, Federal University of Sao Carlos, Sao Carlos, Brazil)

— RS AN 2R K T O BT H SRS = A /K S E T in A T AR R ESFH A (lignin-
blocking agents) ; - ZAIMIELA I LB LYV EK R B G A s - AR &Y
R EENEOE Z — KEEE A GE LS8 THER B AR A TR Gl K AR UR
JTF (alternative additives) - K 28 H (5 Y REE /K - BA(E 2K B #25 (A. niger)F1 &
RARUT. reesei)[E 7534 2T enzymatic cocktailstH# IR - /KA IIZI2ME  (EHAE
EAREBSAIHE - BURNA T H & — LR A AR K ORI - A B HHE
A FEHEEINE AR R RE(E A

2 ~ JARFIA

(1) &

(2)

platform to identify strategies for improved anaerobic digestion)
(Lyndsey Marsh and Dr. Matthias Hess, University of California, Davis, Davis, CA,
USA)

— Bk S B % (AD) S804 M T 45 1Y 7€ dm i (product profile) BUR A 1€ fH ) 4H 1 (feedstock
composition) E[ I TR HY & fH 28 - ELESE P BRSSP EHEMEYE %
(microbial community or microbiome)f4H ik PR S ARG Y2 I E M G /E A -

AHIE S (rumen) 2 AR A VR B LR 2 — » Al RHEYIARHE LR ~ =
bk ~ FEEF RSB (volatile fatty acids)FIEAt HrElEG o F&F R0V S 1A
tHEmEtETT B A EEESIHER " 'S &4 (artificial/in-vitro laboratory-scale
rumen system) | - EEREEEEEE R EOHAEY) - WA LESE > HEETE AR
Pl S RER R RDRAE B ~ A By LRSS ISR I LR - 455 A BN ie = 3B
&% FEfm(end products)fVE & » WiHlE = SRS LU DADEIZH IR ET 52 -

= E =R VN & (Effect of lignin
and Mangnese peroxidases on biomethane production from lignin-rich residue)
(Thales Costa, et al., Norwegian University of Life Sciences, As, Norway)

S>AKR LT GRIAEEZREY AR T EE RENE S REBENVIEGRY) > #E A E
FEEN o ZA > BV DUE— P INME LSS A YRR s - BREASEE 0 NS
NE ZHE( L Ry E Y H e (biomethane) 8 G AR'E ZAVEE © 281 - RNEZIEF HILTE
(recalcitrant to degrade) » HAFBRE & FAVEERIEE 4518 -

Je T AR R A 2 BE A T 0 B S (b= (hydrogen peroxide) » " KE &R i & LYEE
(lignin peroxidase, LiP) ;| 11 " $fi& % (E¥6#(Manganese peroxidases, MnP) ; » B[IH
B o NEZEEZEY)(lignin-rich waste)zE 4L B 2 Hl5E o #2725 IR 14K (steam-exploded
birch wood) FYERHE(L » P8 SE]E 2 KE ZAYfraction - /EEEEAL T LIPAIMNPEf oK
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fif 5 EARKE 2 (birch hydrolysis-lignin) |, (Z #5809 AN E Zwiw)ER A E 5 A 4
Gey g (RE ) -

BT SA SR
3 BEHKA (BN &T)
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& 7~. Reception J7 By @rif— [

[Et. Reception K B ertf—fH

g~ LSRR

ES TEREE  HhEREATMNESZL - #E " 2E¥ ) (full agriculture) » 2712
&~ 2R~ RFEZAIM - $HE " SF+2B ) HIEEERES: &Y)(Foods) - fkH(Feeds) ~ ALY
(Fertilizers) ~ &) (Fuels) ~ B &j(Fashion) ~ 4 & #1ik}(Bio-materials) ~ {}j 4= (Bio-mimicry) -
KK SBFCE et 2 Tl K 2 BBt yam Ok s (i) - B0 Blls se i i e Tt
i PR TR AEEMSS - S2IIARER TG LENEN - & et BREET AL
B - BENGESEENER - HEAIGHEA FEZE -
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(—) ~ B TERdERSR

N 2T A S NS 4 4 22775 (agroindutrial lignocellulosic residues) iy 4= 9y F1F]
R E S - P RBE#ERFRHERINVE ST - T RE ZE (lignin-based)iik&E4E | R REL °
TR AR AR o o HE DRI A S A IRH (B 2B 4 4 42 & A ik carbon fiber composite ) i B 225 4 S

B IR GEE ~ UK ~ JREEACEE S ~ BB Sl B IR DA TR E I - ERTE
BRI A e G4 2 TR SKIZ MG N - PRI TR K E AL 20204E T 13 E I » S B RFRLY
F516% ({{ifEFrost & Sullivaniyif 9t ss) - #15 2ERkikd4E 5T KEy] -

NEZHFEE - AV S BETNBERILEEER - SEARTEEREE
RGBS T HiRG 'S - SRAEREGEVERER - g LSl TN EZHE]
EY) » ABERAEHERN o DIKNE R R Emedist - MEMEARERIFA » 755
IR EAER - BESEH LA RS - EEERGOE S - JRER ERE) T RE R
R E SRR ZETE (LIBRE) | Bl E—131 - (5 Frost & Sullivan. 2014. High-Value
Opportunities for Lignin: Ready for lift off. Frost & Sullivan.)

Bio-materials f 5% 81 A 157 58 42 55 JE F A BE - Al A w5 42 7B 42 9) & (renewable
biomass)#¢i&iBio-materials f A Kb RS R E L2 — » 1 TIREREDR | ARk TS
BRyER > NEREEK NFELHZEORAF A R8RAKEE: - SRAFAE R
RMBIRE ~ EVIREEREIY A E] - A Z 582 MR 2 S RO R SR > TR (&
FIRIRESAERR - FHRNG 2SR TR - WILSIEARIEE - NI EREAE R
LESETIE(ETE e EER . T AREREERGER , b BETUAZE -

(Z) ~ RARERE: AR A YE(b

R ik 2 R Mrs A BB R (9as fermentation) 72 R gL SRS 38 LR » A
JHRELE BRI BT - B ARSI e A ERIERSK &SR ERs - S
EREBNAE BRAERMF A TH » AR/ 4 bR (IRAR & b )R N R A = 2 R RE
SHRAATZIRN S EENESHR - B8 FEERER L W IRBEENRER
ERBETE R o BREESCREYR  JHR SRR I B B BRI - SRR E RS E R
OTAEFE RS S o LiltsE 2 M2 BN AR A A HEE Y BE - SRAEMRIE A ARA]
F > SIS EE R NS -

RRREEEE ) RUmEE RGN - HAH S ERERIE - BRI R LAY E (R
ETEIRZEEY) ~ T3REEY) ~ VB NIESERR D)) S TR ESRA (R B M 8N TRy) - 4

biofuelsfll*¥- & {LE2 ik (platform chemicals) - SRAESFFER A I PRER PG SEAL - PAEE A ERE)
pZiMango Materials 2y =] 5% 2% B 7 5@ £ ) AL F &5 £0l7 > B S&HPHB biopolymer & it -

PRI 5 IS5 ARG 3 » 55 B A AR PR (hydrocarbon fuels) et L2 «
IROT S LIRS RS S BRIE R - BT ERER A BREDASER
LT BOOBRAAHIFRG -
(=) - EREVRZIER

KRG LG AT, 5 o — BT 1R R R B (strains improvement) Z 57 ffir 3 £ 35
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S bR T A EE S TR AN E R A SR - SEYE BRI H S - T
SEPAEVINE FRIOR— P IRER - 158 ~ 3R5% -~ BEE(rfE el H e Rz » BRI T
SEIAEI: - e RRL - BER - PLAER - 82 - R - BB ABERERFERBESL
FE - EERCEH BRI R A TR KO£ PE IS o R T EE SN (E - [ aeah e
2 BEPREER TR S TR (e SR RS RIS > (EIERERETTR > RIS E T - A5 HE
Y~ RN RES S E RS AT -

oA ) B A ] R E 4R T (cell factory) » HAURERR RABA(LTITE " &A%, AEER - A
{LIEF] Ko tfiar - T Garbage in, money/value out |+ 757 BHRECS S SRS U b 2470 (4HIRE
TRR) o ARG RRAEDERZGH T ER S > n] LA M0E - E5ETMEEAI TR - HiE
FHEfE T B4R (rational design) | o 8B HLRE E 4578 503 A 14 2 B2 4% B2 T (building
blocks) K #54H(module) > & DLUE & 1Y RN #E EH4H 4miE T 5 ~ 515 1. E (computational tools)
FISREEH » #1700& » FJ4E " chassis microorganism ; B a%aT 8 A B 1% = (L (re-
format) ¥ 5 245 2 T AR RS | (genetic circuit) - SETEAMAR ETORE o BIANRE (B ET A
[§ o Bat—(ER LA EY) (B B IEEY)) B EE B LR » B4R (re-wire/ reroute)4HAE
it (metabolic flow) » #EfT TAZUER » K] KIEFE = =Y A ER s S H E (flux) -

ARGHFRTEREVERBNGH CEE G 6 - %M T (building blocks)/ {5 4H
(module)VThEERET » (1412 fE B RIEL )+ (promoter) 242 B T (regulatory unit)3s B 5
12 RRNBS ARl - Bl402T A 2491 CRISPR-Cas94y1-55 7] T. B (Scissor tool) » H.H]
IEEEMMIERER - BIEGES - HAKEE - alEYERiTEEEEE - Bk " 1
(Paradigm) ; HYSEEE - S p05 [SEELFREEEEE « (LT~ BEJR ~ MR - S AEERTEE - &
F DA dnfE g - B EIR A arE RS - AlSEEmiVrlsE > B6IH TSI E )
—ES " ANTEE ) EAENEE > RERTIAEMA o AN AR K AMEISEE - Fai
EE > B AE B EER - BRIV ILERAVER - A ISR, BT 2 E 54K
55 SEWoE S A Y SR E R B R - EEE =GR ARG E Y LRS- b s
{EREIEEET EAZEYINE R » S {EA LS5 S5 R T i 4R (products spectrum) -

g ~ 4558

SBFC Ry EHRelf i ERUFERIIIE & 2 — » A3E2815539 [@SBFC sl & - FELTIRAY
sl > PRI OE - WA R - Bl R S AR E R G R RAEER
B~ EVIERGR R IR SN > AR DR A FERRR S FEN o B S ANERE
AlHET 3 - EElEIGR 5 (HEHVESRIRE) « SONGIF « ST MHVER: - (IREES A
58 KAEHNT - NS A nT ek - Fradiftt 5 20 > R LA - (s B2 B Y
BRI G o AL > E R IR B SRR S R e - IS5 40/E SBFCTHE IR AR 22
W BN EE PR EE R - MEIABEE - STEHTE RS > B
BERE - metX R S A FIBRN AR RIS IISBFC &g 2 (& B B T
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https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj-vanvgt7UAhUDoZQKHdNZBwgQFgghMAA&url=https%3A%2F%2Fwww.forbes.com%2F2010%2F07%2F23%2Fcomputer-models-cap-and-trade-stimulus-opinions-columnists-warren-meyer.html&usg=AFQjCNGo9Vf875zJCC8Y8v-kZTyOzLWU-w
http://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=6&cad=rja&uact=8&ved=0CDoQFjAFahUKEwjfo8eA9NTIAhXkFqYKHb0tDns&url=http%3A%2F%2Fwww2.nsysu.edu.tw%2FBio%2Fimages%2Fcommen%2Fmicro-org-appli99.pdf&usg=AFQjCNH17cjtlgb4KQZ8RrBG5O26vc6ytA&sig2=Se1zLSSlkPGwoD2UkhdlmA
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