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Chia-Wen Hsieh
National Chiayi University
No. 300, University Rd. Chia-Yi, Taiwan, R.O.C.
Tel: +886-5-2717802
Fax: +886-5-2717780
Email: cwhsieh@mail.ncyu.edu.tw

I 1= (Current position)
2019/02-presernt B = £5 8 4 G E R K2 P LRI FES L Bk

Associate Professor at Department of Microbiology, Immunology and Biopharmaceuticals,
College of Life Science, National Chiayi University

2003/02-2019/01 R > £ &~ 8 4 &8 WA LA L3 FEF & R
Assistant Professor at Department of Microbiology, Immunology and Biopharmaceuticals,
College of Life Science, National Chiayi University.

2013/08-present B == £.5& ~ & 24 &P F %A 172 AR RIAY © HA P EL I H%RE
i £ (102/08—
Manager of Laboratory Microbial and Molecular Diagnosis, Analytical and Technical
Service Center, NCYU.

& A (Education)

1998/04 p * Wz dn~§ REL &PFFT T 4
Ph.D. from Graduate School of Agricultural and Life Sciences, Faculty of Agriculture, The
University of Tokyo, Japan.

1994/06 R S~ F R E M FAmL
MS. from Department of Agricultural Chemistry, National Taiwan University, Taiwan, ROC.
1992/06 M= ~ %~ & L8 1
BS. from Department of Agricultural Chemistry, National Taiwan University, Taiwan, ROC.
Z R (Vita)

2001/10-2003/01 2 E A H#H L ip 3 W@ Ay @ B0 8L
Assistant Manager of Department of Research and Development, Syngen Biotech Co., Ltd,
Taiwan, ROC.

2000/05-2001/09 & 4= @ A 5B ke 1 A2EF
Engineer, Department of Product Development, Taiwan Sugar Corporation, Taiwan, ROC.
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1999/10-2000/04 S#E=> @77 % o7 AAREH & &~ 7 B
Assistant Researcher, Department of Process Development, Taiwan Sugar Research
Institute, Taiwan, ROC.

1998/08-1999/09 M #iF2 3 Ix By e gLy
Postdoctor at The Division of Cancer Research, NHRI, Taiwan, ROC.

¥ # [ #& (Honor/Award):

2018 % )& 107 # & WAL ¢ 4785 < & %ir%ﬁﬁ@%%%%% A

The Reward for Excellent Researcher in University from NSC of 108
2016 # & 105 # A W= £ &~ FHEF L

The Lecture Recognition Award of 2016, National Chiayi University
014 % EZ 13 E#ARM £ FAF LT ek & 2R% 3 ¢

The 3th Place of Industry-University Cooperation Performance in NCYU
2014 % 3£ 103 # & W = &£ & ~ F IR0

The Teacher Service Excellent Award of 2014, National Chiayi University
2010 % 99 = B WL g4t B RILEBHABE

The Reward for Excellent Researcher in University from NSC of 100
2006 #E B FEERR LR~ FEREFRE

The Lecture Excellent Award of 2006, National Chiayi University

7 % % % (Research Area)

Mz 2 4= & (Microbiology) ~ 4~ =+ # 4 & (Molecular Biology) ~ 3% i 1 #2(Protein Engineering) ~ 4 % §
(Fermentation)
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B # = § * w» (Current Research Topics)
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v ¢ 2 $+$ 3 (White Biotechnology):

Flf GREBUEPFREPLEFL > HEIHATDLFRR S B RARFHEE
Foond P> JIr it Fap AR Tzt 2 AR XL D% 0
Foo blvsd CFAPRE-FRACH FATMIZP I ETERDLIE 0 o
The worldwide awareness of sustainable environment, global climate change, urban air
pollution, and security of future supply of energy carriers stimulates research for alternative
fuels and related chemicals. Liquid (ethanol, biodiesel) or gaseous (methane or hydrogen)
biofuels are derived from organic materials such as starch, oilseeds, or cellulose. Cellulose is
the most abundant biopolymer in the world. Discarded cellulosic biomass derived from
forestry and agriculture is potential feedstocks for the synthesis of biofuels.

1. Z% jigd $2 Ffd:c 2 (Improving pharmaceuticals or bio-pesticides producing bacteria)
TRFAFGEERE SRS A RAHAEY o CRR LR AR FRRY RS EE
P L& %7 4 o A F(Actinomycetes) ¥ cdaik B F (Streptomyces) eh ik skt 2 & A 45 chdp B A
17k MeiE > RITE G AR REOFE o APR % M AT S 32 F (Saccharopolyspora
spinosa) = #7 7 & - FtkS. spinosa 2 & 2. spinosyn S¥tIE B A X L IFF L B RER
ME RS o RF e 5P rE- 4 = BIE US-EPA Presidential Green Chemistry Challenge
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v T R L TR B RN

Award FEIE R B ZER] o AP E H E R A }‘ﬁ#’%‘?m? 2 S B ~ :
MR T] L EY A BRE{ 2L TR FHRFERE 2T e NRFE F LT UT
o 5@@&%@@%@@ it zpn g o g th o AT E ke AR E R AR B A 0 R 8
S AP E g~ B AT éﬂ"m SRR AFIE N e AT AT A0 N A
TAFRERG AR E: o FP A HRES TR RBEATIE S P RERA TS LR L TP
X pHieis pﬂﬁ TR~ TaFiEE 2 g e pﬂx*’&ﬁ?‘,?l]%s_}\ ) B TERTE o

Actinomycetes produce a vast diversity of secondary metabolites of clinical and biotechnological
importance, in particular antibiotics. Recent developments in metabolic engineering, sysnthetic and
systems biology have opened new opportunities to exploit Actinomycetes secondary metabolism, but
achieving industry-level production without time-consuming optimization has remained challenging.
Genome-scale metabolic modelling has been shown to be a powerful tool to guide metabolic
engineering strategies for accelerated strain optimization, and several generations of models of
Actinomyces metabolism have been developed for this purpose. Spinosyns are novel macrolides,
consist of a 21-carbon tetracyclic lactone containing forosamine and tri-O-methyl rhamnose, produced
by the actinomycete Saccharopolyspora spinosa. Spinosyns are promising biopesticides worldwide and
have been widely used in agriculture as potent insect control agents and animal health products because
of theirs high efficiency against target insects and environment-friendly characteristics. We would like
to apply an integrated system biology approach to characterize the metabolic landscape of S. spinosa
and to identify a list of potential metabolic engineering targets of the overproduction of the secondary
metabolites in this microorganism.

2. ARG AL fEpE % 2 A FfA R % (Developing innovative cellulolytic enzymes producing bacteria)

b

=

FEF G oA fE o ST REF AN - BHENT - APRE A RS AR
T~ 2B T GELRAETRAZARE T RLY I wAEFIFE LR R o

As the primary and rate-limiting step involved in waste degradation, cellulose breakdown is an
important step in the development of strategies to treat cellulosic biomass. We isolated various
bacteria from termite guts, stool of Formosan sika deer, and cow rumen, and then investigated
the various extracellular cellulo/xylano-lytic enzymes profiles and the regulation mechanisms.

3. mflta e it A& lwjF ez 2 (Improving stress-tolerant bio-ethanol producing bacteria)

iE B g gjgsjf *¢ [7](Zymomonas mobilis)i 3% 45 F 2 A PP 0 F 3T E 3 RGBSR F{ F P8
A SR A > 1T E REBLDIVE Y P LR AOEAR  APR 2RO 1 RR
V ﬁglé’ﬁgap%LMHmmemw” WA ALY F T fEa e
S ALBE AR R EFH B 1 R s et oo

Zymomonas mobilis is the most efficient ethanol producer among the candidates with the
production of 1.5-1.9 mol ethanol from each mol glucose, and the production rate is 3-5 folds
higher than that of Saccharomyces cerevisiae. We developed a high-throughput screening
platform could effectively selected targeted mutated bacteria. By NGS analysis, we also
elucidated the molecular regulated mechanism of stress tolerant.

4. miEE e fR 2 A MR e 2 (Improving stress-tolerant bio-butanol producing bacteria)

F1* clostridia i& {7 Acetone-Butanol-Ethanol (ABE)#%R & 413 &4 2 £ 8 ¢ e— BiERE o
4
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#7212 Clostridium acetobutylicum i® % # 3 4 4L » Mfﬁﬁé@ﬂl R e T A R
A A DRER o AP E O R Y 0 F G ook FREY aif‘lmmﬁf v 2 3K
FEARES 2 FERTIY e B o F ﬁ*mﬂ‘l“* SRR LR RRL AR ST D

Priggh > TREL EY Har oo

Clostridia naturally possess pathways that allow the conversion of sugar into solvents, known as
acetone-butanol-ethanol (ABE) fermentation. Through artificial mutagenesis, we got a highly
solvent-producing strain. We also introduced exogenous heat-shock proteins into the mutant to
investigated the effects on enhancing solvent-tolerance. We are also interested in the mechanisms
of regulating multiple-carbon utilization.

# a M 4 30 B 4 (Investigating Functional Microorganisms):

F 2 F/e % & FAF# (Investigating Probiotcs and Food & Medical Fungi for bioconversion)
FPRAST TR FBEFE AU OL L FfA - BAE R * o Aspergillus oryza,
Rhizopus oligospora, Monascus ruber 1z % % * ¥ i Ganoderma tsugae, Cordyceps
militaris & o d A gt et Fend N HL 4 > VU EF S X RSP Asap B R
et T En S L EFARBERPS T  AFREIEZPEHFET L HE
L3R i@mAANY -8 GABA 2 A a4 ~ ATAPLESA A iy 4 ARtk “fa%,, 42
A ARl ehgE B2 ok o TR SNRTA] & Seh B g e

Lactic acid bacteria (LAB) are used as fermentation starters in vegetable and dairy
products and influence the pH and flavors of foods. Aspergillus oryza, Rhizopus oligospora,
Monascus ruber have been widely used in fermented food process, on the other hand,
Ganoderma tsugae, Cordyceps militaris are also taken as medicines used in Orient
countries. Existing functional substances have been assessed as fermentation substrates for
better component bioavailability or other functions. Representative materials that were
bio-converted using LAB and these food-medical fungi have been reported and include
minor ginsenosides, y-aminobutyric acid, equol, aglycones, bioactive isoflavones, genistein,
and daidzein, among others. Fermentation mainly involves polyphenol and polysaccharide
substrates and is conducted using bacterial strains. We have investigated various
characteristics of LAB and fungi to convert polyphenols in oybean milk, okara to potential

bioactive compounds.



3 3% (Research financial aid and proposed project)
A. #8334 (Grants from Ministry of Science and Technology) :

l. 3+ 3 3 # £ (Project Investigator)

2019 CV HCW

TE L RADE) L g i s
Title (Year) Code Budget Status
N Tj:); RE2 LT ._E'_ ¥k Fev T e ki > o4 $ | 92-2312-B-4 500,000 | +%&
4 & F5A) 4E $rh| B g 6 E 4 $£(2003/10~2004/07) 15-001 Granted
BB wmEs AL ’F.‘r,ﬁﬁ: 2 %% 1 Zymomonas mobilis }"‘fﬁh 96-2313-B-4 | 3,046,000 | +%.&
FR 4 2 % % 4 (96/08-99/07-99/07/31) 15-011-MY3 Granted
Borkghiad 2 L nE 2 AfapEEag S AR T (1) 98-2623-E-4 721,000 | %8
(2009/01/01 ~ 2009/12/31) 15-001-ET Granted
R RS e LY RGN R R R () 9NQS(2:623 - 620,000 Gf’? J'tEid
- -E- rante
( 2010/01/01 2010/12/31) 15-00L.ET
TP G BT 2 %k g g A LHp o i | NSC 2,040,000 | &
1& ’}!% A2 AT 2 ?53( 2010/08/01 2012/07/31) 99-2313-B-4 Granted
15-004-MY2
R R T *];’]m" FEm % i3] B * % 4 7 F u E | 103-2221-E- | 2,660,000 | 5.4
P4 AFERT BV 714(2014/08/01 ~ 2017/07/31) 415-026-MY Granted
3
e matk o kv il 5 ERUR SRR 2 | 106-2221-E- 880,000 | +%&
PEREA A BER T M2 WA iiE 2 B (2017/08/01 415-018- Granted
~2018/07/31)
VLB S M N AR e A T S 3 13‘] 4 A st | 107-2313-B- 830,000 | # =¥
Fo i FE»*?IJ 2 412 H ¥ 1(2018/08/01 ~2019/07/31) 415-005- C;rgg?t
1. 33 £ F 4 #F L (Project Co-Investigator)
VR GLEDR) B 3 Eily AR
Title (Year) Code Budget Status
o (&P A e e R (T % e i (95/08-96/07) 95-2320-B 700,000 | +%&
-415-003 Granted
FP7 I kiR B-glucan "% M A F-PF ¢ PR RER 2 BN 95-2313-B | 2,460,000 | +%.&
(95/08-98/07 ) -415-005- Granted
MY3
A HEMmE B A S pH A & £ &2 ¥zt | 95-2321-B | 1,235,000 | 2
— g {}iﬁff’i ﬁ;&ﬁ%/{rrﬁl 4”"1%'\»_\1'_%: }%.J; # “QIL r}f ﬁf’ -415-002 Granted
Tp 2 R F $E4(U/3) (95/08- 96/07)
A HEMmE B S M A LRt £ &2 ¥zt | 96-2321-B | 1,235,000 | 2
— g ﬁ‘}iﬁf}; ﬁ;}}ﬁ%/{ﬁﬁl *"5‘1"“-‘1% }P‘a; AR }P;—] -415-002 Granted
b SR 4759 (203) ( 96/08- 97/07)
TRy FEME AL P X MR R LSRR &2 97-2321-B | 1,235,000 | +%.&
— g {}iﬁ?; H o ﬁj—»{fr 4 *,, o ? }?5 LN RCALE e A }?5 -415-002- Granted
FEE A R (T * 3 24(3/3)( 97/08/01 ~ 99/02/28)
O L A I & 108-NU-E | 1,380,000 | #% {7 ¢
-415-001- Current
NU grant
AV SR e ﬁ#ﬁ’}’ﬁ??]x A e L e BREAT R FEDTH 107-2 | 1,150,000 | 4 7 ¢
## Akkermancia muciniphila 3“ =24(1/2) 320-B-415 Current
-003- grant
. 4%« % 2 % 357§ ¢+ 4 (Advisor of undergraduate research program)
VR A QLAY E) [ FE g% | F2
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Title (Year) Code Budget | Student
Bacillus subtilis var. natto HC- 3 x. 4 & §-v i3 f#f2 % 2. & it 9N48§815 a1 47,000 | #=: W
AT E AR 2 F T - -C-
LR eX23 #F3t O1LB
%ﬁ d A F]1 424 2 Zymomonas mobilis siEp wf 2 12 %0(5)32%%5-041 48,000 | mrw £
¥ 3418 % A th % 3—v % Clostridium acetobutylicum #-v # | 105-2815-C-41 | 48,000 | + p& &
Bz B 5-029-B
Evaluating the effect of chaperone for improving butanol 107-2813-C-41 | 48,000 | # # 4
productivity of Clostridium acetobutylicum 5-079-B
B.AFE FIRLf/RN P E - |
(Industrial-University Cooperative / Council of Agriculture/In School Projects)
I. 3+3 3 # 4 (Project Investigator)
PR GLEDE) B T 5F AR A
Title (Year) Code Budget Status
lovastatin 8’- (a methylbutyryloxy)4 & M pqfips 2222 2 | 93 # & K= 680,000 | i
Fltrér & 8 b B 2 ¥ £+ 5 Granted
HA A B A E A A R AP T | 93 EA FS 40,000| P&
o2 B FEPE IppS T o2 (I) ££5+ 5 Granted
BE F SR A 't"_é_ B - i&aﬁ (A SR~ g r' i Sy 750,000 %
R EE Y ]4 BT S R B 14 F7-9503 Granted
(2006/01-2006/12 )
S R IR OO R REY e N S 630,000 | 7.8
(2007/01-2007/12) “THEF-9603 Granted
T AR 4 A F A TR 7 4 $7(2009/06 ~ 2010/05 vod o 850,000 %8
A AR TR : EEA9612001 Granted
de e FEpEH G 2 E H B F 7 354 (2009/05/ ~ 010/04) | B & € 98 F33 603,000 | %8
Sl L )| A3 eo1(ct) Granted
F- w4 2 EaEsded 2LFa R 880,000 %8
54 A deic 2 | £ 228 7 (2010/08 ~ 2011/08) ‘ , %0
P e ’ EEA0016002 Granted
o f A e B Pz sk » ) (2012/09~ 2013/08) AR R 850,000 ¥7 8
Granted
RS R 4 2 e fikt 7(2014/08~2015/12) LERF 600,000 | %/
Granted
i MR 4 5 B2 4R & B 3 (2015/10-2016/07) R 600,000 Gﬁ ta ]
rante
73 % fE 4k & B 5 (2017/04 -2018/08) AERE 450000 L
rante
Hed Pt 3 A2 S 52 g % (2017/07/01-2018/10/31) | FRLE 650,000 G%*e ta |
rante
A F i 4 ABELS FWFIBIHERY T S N g 1,680,000 | # 77
Current
grant
I1.3*4 £ F 3 4 £ (Project Co-Investigator)
FELH AR T e iy TR
Title (Year) Code Budget Status
flr R aalF 2 AU 2 e HrR g EZ¢ 794,000 | A
(95/01- 95/12 ) 95AS-5.1.3-AD- Granted
Ul
flrmeAF Rl sFEe 2R By -t | RE ¢ 605,000 | F%.&
7 )'f% ¥ (96/01-96/12) 96AS-2.1.3-AD- Granted
‘ u1(11)
B4 % 5 podf ek 7 B (GABA) e licsi B pa i ic 23 4% | o & wAeMc® B | 650,000 [ Pk
(2011/01- 2011/12) 7~ & % Granted
100-02-002
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B B & posb ek o pe(GABA) NS ik 4 PE e RO $8 | © & woolr® B | 750,000 | P
FE 42 A B HE  (2012/01- 2012/12) hEE Granted
EARNAR AN AL EE R PE-3 RS M4 | 104EC-17-A-18- | 1400 | A
7 r—g 4p ;%: BA AT 3 E ;,L% S1-226 Granted
YIS 107/02-109/12 14705 | ®v
AR r ALY 2 BB EASEE 3 EFTE C;rgﬁ[‘t
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& pe¥ i¥(Academic Publication)

#p 7| # < (Referred articles)( first author, corresponding author*)

1.

10.

11.

Wung BS, Hsu MC, Wu CC and Hsieh CW. Piceatannol upregulates endothelial heme oxygenase-1
expression via novel protein kinase C and tyrosine kinase pathways. Pharmacol. Res. 2006.
53(2):113-122. SCI1(2016 Impact factor: 4.48; Rank Factor: 31/257) (Cited by in Scopus: 49)

Wu CC, Hsu MC, Hsieh CW, Lin JB, Lai PH and Wung BS. Upregulation of heme oxygenase-1 by
Epigallocatechin-3-gallate via the phosphatidylinositol 3-kinase/Akt and ERK pathways. Life Sci. 2006,
May 15;78(25):2889-97. SCI (2016 Impact factor: 2.936; Rank Factor: 45/128) (Cited by in Scopus:
169)

Wung BS, Wu CC, Hsu MC, and Hsieh CW . 15-Deoxy- 12,14—prostaglandin J2 suppresses
IL-6-induced STAT3 phosphorylation via electrophilic reactivity in endothelial cells. Life Sci. 2006,
May 22;78(26): 3035-3042. SCI. (2016 Impact factor: 2.936; Rank Factor: 45/128) (Cited by in Scopus:
16)

Wu CC, Hsieh CW, Lai PH, Lin JB, Liu YC and Wung BS. Upregulation of endothelial
heme-oxygenase-1 expression through the activation of the JNK pathway by sublethal concentrations of
acrolein. Toxicol. Appl. Pharmacol. 2006 Aug 1;214(3):244-52. SCI (2016 Impact factor: 3.791; Rank
Factor: 15/92) (Cited by in Scopus: 72)

AREE, T, MERT, SR AARRE TR EmRIS - e AT CEATAR . £
B ¥iLHy g 58, 44(5): 283-291, 2006.

Liu YC, Hsieh CW, Wu CC and Wung BS. Chalcone inhibits the activation of NF- B and STAT3 in
endothelial cells via endogenous electrophile. Life Sci. 2007, Mar 20;80(15):1420-1430. SCI. (2016
Impact factor: 2.936; Rank Factor: 45/128) (Cited by in Scopus: 80)

Liu YC, Hsieh CW, Weng YC, Chuang SH, Hsieh CY and Wung BS. Sulforaphane inhibition of
monocyte adhesion via the suppression of ICAM-1and NF-kB is dependent upon glutathione depletion
in endothelial cells. Vascul Pharmacol. 2008 Jan;48(1):54-61. SCI. (2016 Impact factor: 3.718; Rank
Factor: 113/199) (Cited by in Scopus: 24)

Liao BC, Hsieh CW, Liu YC, Tzeng TT, Sun YW, Wung BS. Cinnamaldehyde inhibits the tumor
necrosis factor-alpha-induced expression of cell adhesion molecules in endothelial cells by suppressing
NF-kappaB activation: Effects upon IkappaB and Nrf2.Toxicol Appl Pharmacol. 2008 Jun
1;229(2):161-71. SCI (2016 Impact factor: 3.791; Rank Factor: 15/92) (Cited by in Scopus: 89)

Chen LG, Liu YC, Hsieh CW, Liao BC, Wung BS. Tannin 1-alpha-O-galloylpunicalagin induces the
calcium-dependent activation of endothelial nitric-oxide synthase via the phosphatidylinositol
3-kinase/Akt pathway in endothelial cells. Mol Nutr Food Res. 2008 Apr 25. 52(10):1162-71. SCI.
(2016 Impact factor: 4.323; Rank Factor: 7/130) (Cited by in Wiley: 11)

Yang YL, Hsieh CW, Wo YY, Yang YC, Lu KT. Intra-amygdaloid infusion of Ginkgo biloba leaf
extract (EGb761) facilitates fear-potentiated startle in rats. Psychopharmacology (Berl). 2008 Jun 20.
202(1-3):187-96. SCI (2016 Impact factor: 3.308; SCI Rank Factor: 68/257 ) (Cited by in Springer: 3)
Lu KT, Ko MC, Chen BY, Huang JC, Hsieh CW, Lee MC, Chiou RY, Wung BS, Peng CH, Yang YL.
Neuroprotective Effects of Resveratrol on MPTP-Induced Neuron Loss Mediated by Free Radical
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,
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Scavenging. J Agric Food Chem. 2008 Jul 11. 56(16):6910-3. SCI (2016 Impact factor: 3.154; Rank

Factor: 2/56)( Cited by in Crossref's: 4)

Chen KL, Kho WL, You SH, Yeh RH, Tang SW, Hsieh CW*. Effects of Bacillus subtilis var. natto and
Saccharomyces cerevisiae mixed fermented feed on the enhanced growth performance of broilers. Poult
Sci. 2009 Feb 88(2):309-15. SCI (2016 Impact factor: 1.908; Rank Factor: 6/58)( Cited by in Web of
Science: 55)

Wei YS, Wung BS, Lin YC , Hsieh CW*. Isolating cytoprotective compound from Ganoderma tsugae:
the effects on induction of Nrf-2-related genes in endothelial cells. Biosci. Biotechnol. Biochem., 2009
Aug;73(8):1757-63. SCI (2016 Impact factor: 1.295; Rank 71/130) ( Cited by in Crossref's: 3)

Lian KC, Chuang JJ, Hsieh CW, Wung BS, Huang GD, Jian TY, and Sun YW. Dual mechanisms of
NF- B inhibition in carnosol-treated endothelial cells. Toxicol. Appl. Pharmacol. 2010 May
15;245(1):21-35. SCI . (2016 Impact factor: 3.791; Ranking: 15/92) (Cited by in Scopus:28).

Liao BC, Hsieh CW, Lin YC and Wung BS. The glutaredoxin/glutathione system modulates NF-xB
activity by glutathionylation of p65 in cinnamaldehyde-treated endothelial cells. Toxicol. Sci. 2010
Jul;116(1):151-63. SCI . (2016 Impact factor: 4.081; Ranking: 11/92) )( Cited by in Web of Science: 35)
Chen CC, Ke WH, Ceng LH, Hsieh CW, Wung BS. Calcium- and phosphatidylinositol
3-kinase/Akt-dependent activation of endothelial nitric oxide synthase by apigenin. Life Sci. 2010 Dec
18;87(23-26):743-9. SCI (2016 Impact factor: 2.936; Rank Factor: 45/128) (Cited by in Scopus: 14)
Chen CC, Chen HL, Hsieh CW, Yang YL, Wung BS. Upregulation of NF-E2-related
factor-2-dependent glutathione by carnosol provokes a cytoprotective response and enhances cell
survival. Acta Pharmacol Sin. 2011 Jan;32(1):62-9. SCI (2016 Impact factor: 3.223; Rank Factor:
74/257) (Cited by in Scopus: 25)

Chou HL, Dai Z, Hsieh CW, Ku MS. High level expression of Acidothermus cellulolyticus -1,
4-endoglucanase in transgenic rice enhances the hydrolysis of its straw by cultured cow gastric fluid.
Biotechnol Biofuels. 2011 Dec 10;4:58. SCI (2016 Impact factor: 5.203 ; Rank:19-160)( Cited by in
Springer:23)

Lin YC, Huang GD, Hsieh CW, Wung BS. The glutathionylation of p65 modulates NF-«B activity in
15-deoxy-A(12,14)-prostaglandin J(2)-treated endothelial cells. Free Radic Biol Med. 2012 Mar
1;52(9):1844-1853. SCI. (2016 Impact factor: 3.718; Rank Factor: 113/199) (Cited by in Scopus: 24)
Hsieh CW, Lu YR, Lin SM, Lai TY, Chiou RY. Stability of Monacolin K and Citrinin and Biochemical
Characterization of Red-Koji Vinegar during Fermentation. J Agric Food Chem. 2013 Jul 18. 61 (30):
7276-7283. SCI (2016 Impact factor: 3.154; Rank Factor: 2/56)( Cited by in Google: 5)

Yang YC, Huang YT, Hsieh CW, Yang PM, Wung BS. Carbon monoxide induces heme oxygenase-1 to
modulate STAT3 activation in endothelial cells via S-glutathionylation. PLoS One. 2014 Jul
29;9(7):e100677. SCI (2016 Impact factor: 2.806; Rank Factor: 15/64)( Cited by in Scopus: 11)

Yeh PY, Li CY, Hsieh CW, Yang YC, Yang PM, Wung BS. CO-releasing molecules and increased heme
oxygenase-1 induce protein S-glutathionylation to modulate NF-kB activity in endothelial cells. Free
Radic Biol Med. 2014 May;70:1-13. SCI (2016 Impact factor: 3.718; Rank Factor: 113/199) (Cited by
in Scopus: 12)
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24,

25.

26.

217.

28.

29.

30.

31.
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Chia-Wen Hsieh*, Ying-Chi Chiu, Peng-Shieng Wang and Jui-Hua Lin. Determining probiotic

potential of lactic acid bacteria isolated from traditional Taiwan fermented vegetables. J. Agric. For.
(NCYU) 2016, Feb., 13(1): 81-93.

Bo-Han Chen, Chia-Wen Hsieh, Lih-Geeng Chen, Chishih Chu, Shao-Hung Wang. The chan ges of
isoflavones and butyric acid in soy milk fermented with an acid-dormant mutant of Lactobacillus
plantarum. J. Agric. For. (NCU) 2016, Aug., 13(2): 15-27.

Yang PM, Huang YT, Zhang YQ, Hsieh CW, Wung BS. Carbon monoxide releasing molecule induces
endothelial nitric oxide synthase activation through a calcium and phosphatidylinositol 3-kinase/Akt
mechanism. Vascul Pharmacol. 2016 Oct 5. S1537-1891(16):30083-30090. SCI (2016 Impact factor:
3.718; Rank Factor: 55/257) (Cited by in Scopus: 1)

Yang, PM, Chen, HZ, Huang, YT, Hsieh, CW, Wung, BS. Lycopene inhibits NF-kB activation and
adhesion molecule expression through Nrf2-mediated heme oxygenase-1 in endothelial cells. Int. J. Mol.
Med.. 2017 Jun. 39(6): 1533-1540. SCI (2016 Impact factor: 2.341; Rank Factor: 73/218)

Yu-Fan Liu, Chia-Wen Hsieh*, Yao-Sheng Chang, Being-Sun Wung. Effect of acetic acid on ethanol
production by Zymomonas mobilis mutant strains through continuous adaptation. BMC Biotechnol.
2017(Aug); 17: 63. SCI (2016 Impact factor:2.415; Rank Factor: 70/160)(Cited by in Springer: 2)
Robin Y.-Y. Chiou, Po-Chang Chiu, Ju-Chun Chang, Yu-Jang Li, Chia-Wen Hsieh, Jin-Yi Wu, Shu-Mei
Lin, Yun-Lian Lin, Brian B.-C. Weng. Discovery of New Stilbene Antioxidants of the Bio-Elicited
Peanut Sprout Powder (BPSP) and Longevity Extension of Mice Fed with BPSP-Supplemented Diets.
Food and Nutrition Sciences. 2017 8(1):141-162. ( Google-based Impact Factor: 1.30 Citations
h5-index & Ranking 20) (Cited by in CrossRef’s: 2)

Yeh RH, Hsieh CW, Chen KL. 2017. Screening lactic acid bacteria to manufacture two-stage fermented
feed and pelleting to investigate the feeding effect on broilers. Poult Sci. 2018 Jan. 97(1): 236-246. SCI
(2016 Impact factor: 1.908; Rank Factor: 6/58)

Chen LG, Zhang YQ, Wu ZZ, Hsieh CW, Chu CS, Wung BS. Peanut arachidin-1 enhances
Nrf2-mediated protective mechanisms against TNF-a-induced ICAM-1 expression and NF-xB
activation in endothelial cells. Int J Mol Med. 2018 Jan;41(1):541-547. SCI (2016 Impact factor: 2.341;
Rank Factor: 73/218)

Hsieh CW, Lin YW, Chen CH, Ku WJ, Ma FC, Yu HM, Chu C. 2017. Yellow and green pigments from
Calophyllum inophyllum L. seed oil induce cell death in colon and lung cancer cells. Oncology Letters.
2018 Apr, 15(4): 5915-5923. SCI ( 2016 Impact Factor: 1.39 Ranked : 68/217)

3t € # < (Publications in Symposium/Conference)

I. W% 3¢ ¢ (International symposium)

1.

C. W. Hsieh, C. C. Chang. Proteomic Analysis Of The Intercellular Fraction Of Zymomonas Mobilis
Responding To Ampicillin-inducible Acetate Tolerance. 107th ASM general meeting. Poster. 2007. 05.
23. Toronto, Canada

ChiaWen Hsieh, WanYi Hsiao, ChiaChi Chang, Long-Wei Shih, Proteomic Analysis of Zymomonas
mobilis Responding to Acetate Treatment. 30th Symposium on Biotechnology for Fuels and Chemicals.
Poster. 2008. 05. 04. New Orleans, LA, USA.
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10.

11.

12.

13.

14.

15.

2019 CV HCW
C.C. Chang, Y.C. Yu, J.L. Lan, D.Y. Chen, C.W. Hsieh, C.W. Hsieh, 2008, Preliminary results of
high-resolution 2-D polyacrylamide gel electrophoresis (2D-PAGE) applied on analysis of the
relationship between lupus nephritis and disease activity, p.267, The Second World Chinese Mass
Spectrometry Conference & 2008 Taiwan Society for Mass Spectrometry Annual Symposium. Taipei,
Taiwan.
Long-Wei Shih, Wan-Yi Hsiao, Kuan-Lun Huang, ChiaWen Hsieh, 2008, Proteomic analysis of
Zymomonas mobilis and its acetate-resistant mutant, p.137, 20th FAOBMB Taipei Conference Frontier
in Life Sciences. Taipei, Taiwan.
Long-Wei Shih, Chia-Wen Hsieh, 2009, Proteomic analysis of Zymomonas mobilis and its acetic acid
production, p.143, 60th SIM Annual Meeting and Exhibition. Toronto, Canada
Chia-Wen Hsieh, Chia-Chun Lai, Jhong-Jie Cao, Kuan-Lun Huang, 2009, Degradation of Rice Straw by
Bacillus niabensis HCYU-B2 Hemicellulases and Contribution of Scaffolding Protein, p.111, 60th SIM
Annual Meeting and Exhibition. Toronto, Canada.
Hsieh, C. W., Shih, L. W. 2010. The proteome of acetate tolerant response in Zymomonas mobilis
strains. Systems biology of microorganisms. Paris, France.
Chiawen Hsieh*, Kuanlun Huang, Yiting Su. 2010, Novel Enzyme on Cellulose Degrading of
Streptomyces rochei HCYU-B3. BIT Life Sciences’ 3rd Annual World Congress of Industrial
Biotechnology . Dalian, China.
Yu-Yiun Shiu, Yao-Sheng Chang, Chia-Wen Hsieh. June 2011, Characterization of the Zymomonas
mobilis acid-stress response by proteomics. 4th FEMS Congress of European Microbiologists.
A-291-0029-01218. Geneva, Switzerland.
Kuanlun Huang, Jyun-Han Wu, Pang-Yi Teng and Chun-Yip Pang, Chia-Wen Hsieh. 2012. Novel
Enzyme from Streptomyces rochei on Cellulose degrading. 34" SBFC. New Oleans, LA, USA.
Jui Ming Lin, Yi-Hsin Jiang , and Chia-Wen Hsieh. Enhanced Butanol Production in Recombinant
Clostridium acetobutylicum via Overexpression of Heterologous Stress Protein-Encoding Gene. 13th
International Conference on the Genetics, Physiology and Synthetic Biology of Solvent- and
Acid-forming Clostridia. September 19-21, 2014, Shanghai, China
Chia-Wen Hsieh, Yu-Fan Liu, Yao-Sheng Chang, Yo-Chuan Yang, Der-Sheng Chiou, and Being-Sun
Wung. ACETATE-ADAPTIVE SEED CULTURE OF ACETATE-TOLERANT ZYMOMONAS
MOBILIS MUTANT STRAINS COULD ENHANCE THE ETHANOL PRODUCTION DURING
FERMENTATION. 2016 EUBCE, June 3-6, 2016, Amsterdam, Netherlands.
Min-Shiuan Liou, Yi Shan Yang, Yang-zhan Huang, and Chia-Wen Hsieh*. Heterologous expression of
heat-shock protein improves butanol yield in a high-speedy growing Clostridium acetobutylicum mutant.
ICBIBS 2017 : 19th International Conference on Bioenergy and Innovative Biorefining Systems to be
held in Osaka, Japan during March, 30-31, 2017. 2017/03/0saka/ICBIBS Paper Code 17JP030279 Poster
#84 (oral)
Min-Shiuan Liou, Yi Shan Yang, Yang-zhan Huang, and Chia-Wen Hsieh*. Heterogenous expression of
chaperonin in Clostridium acetobutylicum strain to enhance butanol production. 39th Symposium on
Biotechnology for Fuels and Chemicals. May 1-4, 2017. San Francisco Marriott Marquis, USA.
C.W. Hsieh*, D.Y. Chen, Y.S. Yang, S. Y. Wu. Natural products in crop protection: Enhancing the Yield
of the Spinosad in Saccharopolyspora spinose. Platn Biotechology: Green for Good V. June 10-13, 20109.
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Olomouc, Czech.

1. B p 734 ¢ (National symposium)

1. %4z ~ 5% 3% ~ #Fi2 T - 2006 - Upregulation of hemooxygenase-1 expression by ethanol extracts of
Ganoderma tsugae in endothelial cell - = % it & 5-#& ¢ £24F - 2006.02.17

2. 83 * ~ %3G~ BrE T - 2006 - Lactococcus lactis subsp. cremoris 3 e 4~ 1233 & & - T /%
PR, A E RS RAR € 2006 £ £ B < € k4R - 2006. 11.3

.MM iR EGL IR - BET 20060 fU* BB DNAFTHREGFET ]/ F 2 T2 Aoef 2
AL fips o 4 R F A o ﬁaﬁ]“ it € kR - 2006.12.6

4 B~ ERE S BER-HET 20060 pEHAEFFRRBEAY BEL R BAFY A2
A% T 5 2 3t o 352 £ %‘-’I‘mﬁ%ﬁ’; 2006 # £ 73t € w v BE4F - 2006.12.15

5. iz -MER - HET ERRE R L2~ ERET L R -2006-High-resolution 2-D polyacrylamide
gel electrophoresis (2D-PAGE) the relationship between lupus nephritis and disease activity - # # % §|
BRBFEES LRSS P FARARTER LB - g G EME I BF
2006.12.

6. MET ~FR A BT M2 7 KR 2006° 7 kiR B-BH I BE LI k2 o
RS #I§§ § 35 35(4):82-m~ 23 o

T WmH-FFE-RER-WRRZT AF - HET - AL - 2006 R £ 3] F 24 FE pEAEE 0-3
LR A K r Moz e ¥ ,;\;]-z $oB ¢ 635 35(4): 850 T -

8. FEF ~ 4,‘1 R 3 CHET SR T MBI 220060 R &A1 F 2 RE R MY A
AR RE Y M E ¢ g % 35(4): 206 - kEF -

9. Frhix %ﬁff S PATEE S FREA P~ FdE X BT MK 2 2006 0 R £ A F A A AR
BPIOBRELEE LEEKRZ PP Ev\?l”* $oF ¢ ¢35 35(4): 245 - EEsF o

10. #mz 5~ 3R 708 - H T K «&fx 22007 - pE A EF PARBE AR BT RL BREF0 42
EEFIF 2433 4 X(FT EF-X)E R~ ¢ TR SEN L 31§ EEF - 2007.03.02

11, #HE T - % 3= ~ FI¢i4 - 2007 - Lactococcus lactis subsp. cremoris 2 Acetobacter orientaris FA 2
ERAVWHEPPERBAAVURBFRAF AL - FLX(FIEF-X)EE g FEFRFIFTEAS
® "g A3t ¢ kB4R - 2007.03.02

12. Chia-Wen Hsieh, Hsiao-Line Chien,Ben-Heng Lai,Chih-Wen Tseng. 2007. Characterization analysis of
buckwheat medium fermented by Lactococcus lactis subsp.cremoris and Acetobacter orientaris FA. -
2007/11 ¥ 2 A2 £ 2 #4182 BEF ¢ F LT fhF-¢ 2007 ¢ A ~ € ©

13. #HiET*> ERAET HRE M @r* %,2007 - 41 * real-time PCR(QRT-PCR):& {7 % ¥4k 2 % i

F 2 AWRL2007/11 > FA A2 FABAIE R BEAEE E LS R EAR € 2007 € B

14. Chia-Chi Chang, Chih-Wen Tseng, Ying-Tzu Lu, Chia-Wei Hsieh, Der-Yuan Chen, Joung-Liang Lan,
Chia-Wen Hsieh. 2007. Preliminary result of high-resolution 2-D polyacrylamide gel electrophoresis
(2D-PAGE) of the relationship between lupus nephritis and disease activity % = + = & 4 3~ % g
& € kR - 2007.03.17

15. Y.S. Weil, Y.J. Lin, B.S. Wung, C.W. Hsieh. 2007. UPREGULATION OF NF-E2-RELATED
FACTOR-2 EXPRESSION BY EXTRACTS OF GANODERMA TSUGAE IN ENDOTHELIAL CELL.
- L= Ei%%@?;%ﬁg gisE € EF - 2007.03.17

Ry =h
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16. Yi-Chia Yu ~ YA-Huei Wang ~ Yu-Chun Hsu ~ Chia-Wen Hsieh, 2008, Monitoring of probiotics

populations during feed fermentation by real-time quantitative PCR, p.514, (The 24th Joint Annual
Conference of Biomedical Science)

17. 33 %, § # &, g E£4&, § 54,2009, Bacillus niabensis HCYU-B2 gk s 2 L g ‘g o f2pk % &
5 SRS EF N NESR J—np , P.226, (2009 & % - w & 4 it 1 B3 €)

18. Jiun-Hau, Pei-Shan Chung, Yi-Chin Wang, Zuo-Ming Cai, Chia-Wen Hsieh. 2011. Establishment of
stable repeated-batch cultures system for bacteria consortia from rumen fluid in vitro. (The 16"
Conference of Bacteriology). 2011, Hulain, Taiwan.

19. 2 =%, 2+ % . 2012 - Effects of soaking and water-spraying treatment on GABA content in
buckwheat sprouts. 5% kit a &5 ¢ 2012 & ¢ f ~ ¢ TR A LR E. S8

20. Chia-Wen hsieh, Hsiao-Lin Chien, Peng-Sheng Wang. 2013. Application of lactic acid bacteria on the
functional buckwheat sprouts. 2012. 3", CIFST. Wuxi, China.

21. Jui-Hua Lin, Puspa Julistia Puspita, Yao-Sheng Chang, Man-Ling Wu, ChiaWen Hsieh. (2013)
Investigating the factors of N-methyl-N’-nitro-nitrosoguanidine (NTG) treated Zymomonas mobilis
mutant responding to acetate. The 28th Joint Annual Conference of Biomedical Science.

22. Chia-Wen Hsieh, Yao-Sheng Chang, Fang-Wei Liao. (2013) Development of acetic-acid tolerant
Zymomonas mobilis strains through random mutation. The 51st Annual Meeting of the Agricultural
Chemical Society of Taiwan.

23. Yao-Sheng Chang, Fang-Wei Liao , Chia-Wen Hsieh. (2013) Characterization of cellulase from
Streptomyces rochei induced by wood xylan. The 18th Conference on Bacteriology.

24. Jui-Hua Lin, Man-Ling Wu, Chia-Wen Hsieh. (2013) Alkyl hydroperoxide reductase from Zymomonas
mobilis conferring acetic acid resistance in Escherichia coli. The 18th Conference on Bacteriology.

25. Fang-Wei Liao, Jiun-Hau Lu, Chia-Wen Hsieh. (2013) Establishing in vitro culture-system of bacteria
consortia from rumen fluid for producing hemicellulose. The 5th Taiwan-Korea-Japan International
Symposium on Microbial Ecology.

26. Yao-Sheng Chang, Man-Ling Wu, Yo-Chuan Yang, Chia-Wen Hsieh. (2013) Development of
acetic-acid tolerant Zymomonas mobilis strains through random mutation. Taiwan Society of
Microbiology.

27. Ying-Chi Chiu, Yi-Jhen Li, ChiaWen Hsieh. (2014) Isolating lactic acid bacteria strains to produce
y-aminobutyric acid and exopolysaccharides for industry manufacture. The 19th Conference on
Bacteriology.

28. Yao-Sheng Chang, Man-Ling Wu, Yo-Chuan Yang, Chia-Wen Hsieh. (2014) Improvement of
Zymomonas mobilis mutants in fermenter with sodium acetate. The 19th Conference on Bacteriology.
29. Wei-jie Chen, Yong-Han Chen, Yu-Cian Hong, Yi-Shan Yang, Zhe-Ming Hu, Meng-Je Shr, Chia-Wen
Hsieh. (2014) Using genetic engineering to improve butanol production of Clostridium acetobutylicum

MFY The 19th Conference on Bacteriology.

30. #% mw -~ Bofd BT o (017)F " R FEARE RS LI MRS OBAE
é:i%*)?—irb?ﬁé% TERAE -

3L #HixT ~Fvm s MBI, FUERT RS B PSR 2R BB L AR
kR ﬁ_ﬁra T 2 (2017) e FHIMIBIPREFAS ~ BN R REFHES S F L E o
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32. MALF o Fid o #iE T - (2017) Improving xylose consumption and solvent production of C.

acetobutyllcum via xylr gene knockout strategy ; # it 5 ¢ 2017 & 4 L f 4 F o Bz~ §F 117
17~19 p -
33.

F = # (Technique transfer)

% S Lf #9655 (746) Ry
1| ﬁ‘;i f’;; ; i;::\ Tl commamsG AP | 102/ 12/25
2 | ﬁ‘;é fji M i‘jﬁ Tl o0sgdraas 103/1/16
s | PRy : P I e 108/04
£ | (Patent)

L 2R ZIFEREPf ~ 24l 228284

o B g, CN101904875B  diaxsg 3| #248

U 32 %% CN 200910203171 # @ p# 2012 & 10 * 24 p
FBﬁF 2009 # 6" 3p RAEpH 2009 % 6" 3p

H@ 2@ %5 CN101904875A

FPA SR, R, g Y gy ZRAFPEKRG AP

N

2. PR R PHBEFRE IR EF FTOA /TR VAT OERFTE KD E
E

COEPPEFFLINEZTDRFIEIE6

SR A AEBAFPHERASVE AN PR padﬂz LAFI VR ~HEATYVY SRk
MEERp 2009 6% 10p (5&#7,%4aik) HEHF 2009-139186

SBp 2000# 127 24p (A&l sy " i) BEF 2010-285366

F4p 2012E7%20p (2#6 40 5iB) FEEY 5044612
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#y 7% % (Journal Reviewer ):

Reviewer for Journal of Agricultural Science and Technology (2009/5)

Reviewer for Journal of Agricultural and Food Chemistry (2010/2)

Reviewer for Journal of Agricultural Science and Technology (2010/5)

Reviewer for Poultry Science (2010/5)

Reviewer for Bioorganic & Medicinal Chemistry. (2010/11)

Reviewer for Journal of Zhejiang University-SCIENCE B. (2011/06)

Reviewer for =3 B s34 5 48 (2011/11)

Reviewer for African Journal of Agricultural Research (2012/01)

Reviewer for Journal of Technology Innovations in Renewable Energy (2012/10)
Reviewer for Livestock Science.(2012/10)

Reviewer for Iranian Journal of Applied Animal Science (2012/11) 1JAS-12-186
Reviewer for Iranian Journal of Applied Animal Science (2012/11) 1JAS-12-201
Reviewer for Iranian Journal of Applied Animal Science (2013/02) 1JAS-13-23
Reviewer for Iranian Journal of Applied Animal Science (2013/03) IJAS-13-38
Reviewer for Journal of Zhejiang University-SCIENCE B(2013/03) ZUSB-D-14-00092
Reviewer for Livestock Science.(2013/04)

Reviewer for Pharmaceutical Biology(2013/09) Manuscript ID NPHB-2013-1608
Reviewer for Annual Research & Review in Biology (2013/10) 2013_ARRB_5277
Reviewer for Annual Research & Review in Biology (2013/10) 2013_ARRB_6223
Reviewer for British Journal of Applied Science & Technology (2013/04)2013 BJAST 4486
Reviewer for Biopharmaceutical Biology (2013/05)

L& TR G AL laE 4 (SBIR)F AL R (2013)

Reviewer for Free Radical Biology & Medicine (2013/05)

Reviewer for Journal of the Science of Food and Agriculture (2013/06) JSFA-13-1603
Reviewer for Annual Research & Review in Biology (2013/08)

Reviewer for British Biotechnology Journal (2013/08) 2013 _BBJ_6061

Reviewer for African Journal of Microbiology Research (2013/12)

Reviewer for Journal of Zhejiang University-SCIENCE B (2014/04) ZUSB-D-14-00092
Reviewer for Annual Research & Review in Biology (2014/07) 2014_ARRB_12202
Reviewer for Iranian Journal of Applied Animal Science (2014/03) 1JAS-14-69
Reviewer for Iranian Journal of Applied Animal Science (2014/05) IJAS-14-112
Reviewer for Annual Research & Review in Biology (2014/06) 2014 _ARRB_12202
Reviewer for Iranian Journal of Applied Animal Science (2014/07) 1JAS-14-147
Reviewer for Iranian Journal of Applied Animal Science (2014/07) 1JAS-14-204
Reviewer for Iranian Journal of Applied Animal Science (2015/03) IJAS-15-60
Reviewer for Functional Foods in Health and Disease (2015/12)

#Ef?e*%ﬁr%& BRETFE% 4104 1 > 107 & B)

Reviewer for Journal of Zhejiang University-SCIENCE B.(2017/06) ZUSB-D-17-00311(SCl, 2016 IF:
1.676))
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Reviewer for Biotechnology Journal International (2017/07) Ms_BJI_35030

Reviewer for Current Bioactive Compounds (2017/08)

Reviewer for Functional Foods in Health and Disease (2018/01) 412-2132-RV
Reviewer for Bioresources and Bioprocessing (2018/01) BIOB-D-17-00167
Reviewer for JSM Biotechnology and Biomedical Engineering (2018/01)
Reviewer for Applied Biochemistry and Biotechnology (2018/08) ABAB-D-18-00689
Reviewer for Natural Product Journal (2018/10) BMS-NPJ-2018-80

Reviewer for Natural Product Journal (2018/11) BMS-NPJ-2018-89

Reviewer for & - & 4§ (2019/03) A0402

Reviewer for Biotechnology Journal International (2019/01) Ms_BJI_46808
Reviewer for & € #3 ~ & &= £ (2019/04)

Reviewer for Natural Product Journal (2019/03) BMS-NPJ-2019-27.

CART CELMBEE IR G PER T RE SR

S REARIRFILREHEVRLAL o FERHE A B2 ii%hl‘mﬁi“’ﬁ*uiﬁ(pﬁc)fa
IERAIE S L - f%?*#ﬁﬁﬁ*i%ﬁr i S ”#ﬂf%ﬁi AR T A 5 B
R 2 TR S RERPN 3 EA EY 415500 A/ i dFA o

S REFRIRFILREHREVRAL L2 FERMHE A B2 BT %&Fmﬁf”fhiﬁ(pﬁc)f@
Bt R BT F A e R e 3 02 ERMARR AP FELFEY
AP Rk 2 Tkl ) B TATH T A SRRk, 2 TES
&AM AT AR o 3HIEAT RS 572,000 A/E AL o

> OB M ERETIVERE TAHPEDREEAABTIE Y R AREMRT S
BRFL GPEMAFPTRER)FY €4/ k 06 ERARTIVER 2 "TA#APE
BAARTFH A BB PHLR Y BEEF L P E(MRE P TRER)FY €/ -

> hEFLEEY WA &F g 94 #i74 fELin X L, Kho W. L., Hsieh C. W. andChen K. L.
(2005) Poly- -glutamate-copper complex produced by Cu2+ and Bacillus natto secreted g-PGA. J.
Chinese Soc. Ani. Sci. 34:117.

T ORPRZERCE 06 &£ 12 P F TP AR B s FHEE O E - R T s
BERERERT R AR BT -

< EEHFI02-103F R K E s AT -F A iR e A AT S OB RS S
o TABFREAAERYERL T AFFHANTRHN AT EAE AT T AR

AGWARFLERT, 2 T2 HEJ2REFH AL | £ o

S O FENYES FEFHAREECF 100 EREA HAE AR "';I}%%ﬁﬁ’%fif*éi
Ao

S O FEME A GFEFHMREZ AT 10T ER A BAEL AR "';I*i%ﬁﬁ’%a— B S
AR PR EF o
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