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Beneficial effects of camellia oil (Camellia oleifera Abel.) on
protection against gastrointestinal injuries from oxidative stress

Gow-Chin Yen'*, Shu-Li Wu, Yu-Ting Cheng, Chi-Cheng Lu
"Department of Food Science and Biotechnology, National Chung Hsing University, 250
Kuokuang Road, Taichung 40227, Taiwan

Abstract

NSAIDs, such as ketoprofen, are widely used to treat pain and inflammation in
clinical medicine. However, the use of these drugs may cause oxidative injury to the
gastrointestinal mucosa. Camellia oil is commonly used as cooking oil. Traditional
remedies containing this oil exert beneficial with health effects on the bowel, stomach,
liver, and lungs. However, the effects of camellia oil on ketoprofen-induced oxidative
gastrointestinal mucosal lesion remain unclear. The aim of this study was to evaluate the
effect of camellia oil on ketoprofen-induced acute gastrointestinal ulcer. The results
showed that treatment of Int-407 cells with camellia oil not only increased the levels of
GPx, HO-1 and SOD mRNA expression but also increased VEGF and PGE2 protein
expression. Moreover, treatment of SD rats with camellia oil prior to the administration of
ketoprofen successfully inhibited inflammatory COX-2 mRNA expression, NO and IL-6
production, decreased oxidative damage and reversed the impairment of the antioxidant
system in the gastrointestinal mucosa. The inhibition of gastrointestinal mucosal injuries
by ketoprofen was also demonstrated by the histopathological staining. Our data suggest
that camellia oil exerts potent anti-ulcer effects against ketoprofen-induced oxidative
damage in stomach and intestine.

Key words: camellia oil, gastrointestinal ulcer, ketoprofen, antioxidant enzyme
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Lycopene inhibits angiogenesis both in vitro and in vivo by
inhibiting MMP-2/uPA system through VEGFR2-mediated
PI3K-Akt and ERK/p38 signaling pathways

Miao-Lin Hu'*, Chih-Min Yang" Man-Ling Chen", Chin-Hsiu Huang®

! Department of Food Science and Biotechnology, National Chung Hsing University,
Taichung, Taiwan 402

? Department of Health and Nutrition Biotechnology, Asia University, Taichung, Taiwan
41354

Abstract

Background: Limited in vitro data show that lycopene may be anti-angiogenic but with
unclear mechanisms. Here, we employed ex vivo and in vivo assays to substantiate the
anti-angiogenic action of lycopene and explored its molecular mechanisms in human

umbilical vein endothelial cells (HUVECs).

Methods and Results: The anti-angiogenic activity of lycopene was confirmed by ex vivo
rat aortic ring and in vivo chorioallantoic membrane assays. Furthermore, the in vivo
matrigel plug assay in mice demonstrated that lycopene implanted s.c. at the highest dose
used (400 pg/plug) completely inhibited the formation of vascular endothelial cells
induced by vascular endothelial growth factor (VEGF). As expected, lycopene inhibited
tube formation, invasion and migration in HUVECs, and such actions were accompanied
by reduced activities of matrix metalloproteinase-2, urokinase-type plasminogen activator
and protein expression of Racl and by enhancing protein expression of tissue inhibitors of
metalloproteinase-2 and plasminogen activator inhibitor-1. Moreover, lycopene attenuated
VEGF receptor-2 (VEGFR2)-mediated phosphorylation of extracellular signal-regulated
kinase (ERK), p38 and Akt as well as protein expression of PI3K.

Conclusion: Our data demonstrate the anti-angiogenic effect of lycopene both in vitro and
in vivo. The anti-angiogenic activity of lycopene may involve the inhibition of
MMP-2/uPA system through VEGFR2-mediated PI3K-Akt and ERK/p38 signaling
pathways. Studies are underway to explore further anti-angiogenic mechanisms of
lycopene.

B4 % : Angiogenesis, HUVECs, Lycopene, Matrigel plug, Rat aortic ring
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Preparation of Pleurotus citrinopileatus mycelia with high
ergothioneine content using submerged cultivation

(AREEAUEZLARBA LTI M4 E 4%2)

Jeng-Leun Mau (& i #)'*

! Department of Food Science and Biotechnology, National Chung Hsing University,
Taichung, Taiwan 402

Abstract

Mushroom is of high nutritional value and contains a lot of bioactive compounds.
One bioactive compound, ergothioneine (2-mercaptohistidine trimethylbetaine), is a
water-soluble, naturally occurring amino acid, which can be formed in some bacteria and
non-yeast fungi but not in animals. In human, the best known dietary source of
ergothioneine is mushrooms (0.1-1 mg/g) and meat. Besides, the genus Pleurotus is
known to contain higher content of ergothioneine among commercial mushrooms. The
objective of the research was studied the optimization of the submerged culture of the
golden oyster mushroom Pleurotus citrinopileatus using a one-factor-at-a-time, two-stage
stimulation and central composite rotatable design (CCRD) to produce mycelia with high
ergothioneine content. The optimal culture conditions for mycelia harvested at day 22
were found to be 25°C, inoculation ratio of 5%, 2% glucose, 0.5% yeast extract and the
adjustment of the initial pH value to 10; and the biomass and ergothioneine content was
8.28 g/L. and 10.65 mg/g dry weight (dw), respectively. The addition of amino acid
precursor increased the ergothioneine content of mycelia with the addition of cysteine
being the most effective. In addition, the results obtained from CCRD showed that the
recommended combination for cysteine, histidine, and methionine were 8, 4, and 0.5 mM,
respectively. The predicted ergothioneine content was 13.90 mg/g dw whereas the
experimental maximal ergothioneine content wasl4.57 mg/g dw. With the addition of
complex precursors and under the optimal culture conditions, mycelia harvested at days
16-20 showed higher ergothioneine content. Accordingly, the information obtained would
be used to produce mycelia with high ergothioneine content.

Key words: Mushroom, Pleurotus citrinopileatus, ergothioneine, submerged culture
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A brief talk about the development of food nanotechnology

Chau, chi-fai'*

'Department of Food Science and Biotechnology, National Chung Hsing University,
Taichung 40227, Taiwan

Abstract

Nanotechnology has been touted as the next revolution in many industries. It has
offered enormous opportunities and provided new possibilities to many industries such as
chemistry, materials science, medicine, and engineering. This emerging technology has
also opened up a whole universe of new possibilities in the development and applications
of nanotechnology in the food sectors. Considerable research efforts have highlighted
the potential of nanotechnology in a wide range of food applications. While most
nanotechnology derived food products and applications are still at the early stage of
research and development, food packaging and nanodelivery systems are relatively closer
to be the promising sectors of the food industry. The diverse industrial applications in
food and nutrition sciences may include the enhancement of uptake and bioavailability of
nutrients and supplements, promotion of food safety and security, innovative tastes and
textures, and preservation of quality and freshness. Future developments are limited
only by the imagination. However, as novel properties and characteristics pose novel
risks, uncertainty and risks of exposure for consumers to free engineered nanomaterials
are emerging. Yet little is known about the impact of nanotechnology, especially
engineered nanomaterials, on human health. From the food industry and public safety
standpoints, it is anticipated that more scientific research in food nanotechnology will be
conducted worldwide to fill the knowledge gaps and give more support to regulation and
policy development for the safety and health of consumers and the environment.

Key words: Nanotechnology, food nanotechnology, nanomaterials, nanoemulsion
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Regulation of folate-mediated one-carbon metabolic kinetics by
genetic variations

Hsin-An Ko', Nga-Lai Sou', Yi-Cheng Wang', Yan-Jun Lin', and En-Pei Chiang'* **
!Food Science & Biotechnology, National Chung Hsing University (NCHU), Taichung, Taiwan.
?Agricultural Biotechnology Center (ABC), NCHU, Taichung, Taiwan
*NCHU-UCD Plant and Food Biotechnology Center, NCHU, Taichung, Taiwan

Abstract

Folate-mediated one-carbon metabolism is an important therapeutic target of human
diseases. We extensively investigated how gene-nutrient interactions may modulate human
cancer risk in 2 major folate metabolic genes: MTHFR and GNMT. The polymorphisms in
MTHEFR have been associated with altered risk of numerous human cancers whereas GNMT
is commonly diminished in human hepatoma. Metabolic kinetics were investigated in distinct
model systems: Epstein—Barr virus-transformed lymphoblasts expressing human MTHFR
polymorphic genotypes; liver-derived GNMT-null cell-lines with and without GNMT
overexpression; and HepG2 cells with stabilized inhibition of MTHFR using shRNA. GNMT
wildtype, heterozygotes (GNMThet) and knockout (GNMTnul) mice were also studied. We
systematically investigated the biochemical impacts of MTHFR and GNMT on methyl group
supply, global DNA methylation, and de novo nucleotide biosynthesis, all of which may be
potential regulatory pathways involved in human tumorigenesis. The partitioning of folate
dependent 1-carbon groups was investigated using stable isotopic tracers and GC/MS. DNA
damage was assessed as uracil content in cell and mouse models. We discovered that MTHFR
TT genotype significantly reduces folate-dependent remethylation under folate restriction, but
it assists purine synthesis when folate is adequate. The advantage of de novo purine synthesis
found in the MTHFR TT genotype may account for the protective effect of MTHFR in human
hematological malignancies. Furthermore, GNMT affects transmethylation Kinetics,
S-adenosylmethionine synthesis, and facilitates the conservation of methyl groups by limiting
homocysteine remethylation fluxes. Restoring GNMT assists methylfolate-dependent
reactions and ameliorates the consequences of folate depletion. GNMT expression in vivo
improves folate retention and bioavailability in the liver. Loss of GNMT impairs nucleotide
biosynthesis. Over-expression of GNMT enhances nucleotide biosynthesis and improves
DNA integrity by reducing uracil misincorporation in DNA both in vitro and in vivo. The
systematic series of studies give new insights into the underlying mechanisms by which
MTHFR and GNMT may participate in human tumor prevention.

Keywords: folate, metabolic kinetics, cancer, nucleotide biosynthesis.
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Energetics-based Discovery of Protein-metabolite Interactions on
a Proteomic Scale

BB FE HEOBERECTNREORERBRE S MRS
N F B4 P

Pei-Fen Liul*, Daisuke Kihara® and Chiwook Park”
"Department of Food Science and Biotechnology, National Chung Hsing University
2Department of Medicinal Chemistry and Molecular Pharmacology, Purdue University

Abstract

Biochemical functions of proteins in cells frequently involve interactions with
various small molecules. Proteomic methods for the identification of proteins that
interact with specific ligands such as metabolites, signaling molecules, and drugs are
valuable in investigating the regulatory mechanisms of cellular metabolism, annotating
proteins with unknown functions, and elucidating pharmacological mechanisms. Here
we report an energetics-based target identification method in which target proteins in a

cell lysate are identified by exploiting the effect of ligand binding on their stabilities.

Urea-induced unfolding of proteins in cell lysates is probed by a short pulse of
proteolysis, and the effect of a ligand on the amount of folded protein remaining is
monitored on a proteomic scale. As proof of principle, we identified proteins that
interact with ATP in the Escherichia coli proteome. Literature and database mining
confirmed that a majority of the identified proteins are indeed ATP-binding proteins.
Four identified proteins that were previously not known to interact with ATP were
cloned and expressed to validate the result. Except for one protein, the eftects of ATP
on urea-induced unfolding were confirmed. Analyses of the protein sequences and
structure models were also employed to predict potential ATP binding sites in the
identified proteins. Our results demonstrate that this energetics-based target
identification approach is a facile method to identify proteins that interact with specific

ligands on a proteomic scale.

Key wrods: proteomics, protein-ligand interaction, ATP, thermodynamic stability,
protein folding
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R & X A BBt B (monosodium urate, MSU) 4k B 8 pe A 5248 2 5
XM o MSU 4E 7% b nucleotide-binding oligomerization domain-like receptor
containing pyrin domain 3 inflammasome (NLRP3 # ¥ #%) - i 24t interleukin-1[3
(IL-1B) %0k o 7EMH A5 F A3 NLRPIIL-1p 2 & £ R F » 4 nuclear factor
erythroid 2-related factor 2 (Nrf2) L 3Eix sl BALRE ) 2 86k A T {2% x B & MSU
# N2 REFE 2 RALBEEZBZE - EREBEFABEERIK THP-1 @ipg MSU
FHEg o BEHMm IL-1B 5t & ~EH AL FAEAEIL NLRP3 # X 38 - MSU JF
1R 4E tm B 38 o Nrf2 $&4045 B 3 A8 805 1LE§ (superoxide dismutase, SOD) & # 7%
MR Rt E B ALEE % (heme oxygenase-1, HO-1) 2 &3, - & A& N2 &5,
A&y MSU 33 2 IL-1B 48 NLRP3 # E#%2 7%4b o sA L4 F 3 THP-1
i MSU #3E T > Nrf2 Rt % ¥ 2 % B MSU Begalad i REL S
F] Nrf2 HiaAun R A7 A -

MékF : KBME - Nrf2 - NLRP3 # 38 - THP-1 faj
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#| A Penicillium sumatrense NCH-S2 LA 48 A LG & & T # 8 &5
B R H A2 33t

BE® ' REGRE*
"B RASLLEREBEMPARL L

# %

FIE AR B B8 B A KA LM s £ MK £ R FTARBRAS 42 A R FT48E F 85 ~ T4
BRI S8 PASSE AR ) o TR FTARAR IS8 E R o XBKTE E FTARER R B 47
AMAEREAER PREGAHBEAE L - ATERT HE B Penicillium
sumatrense NCH-S2 B/ 4 AFTHMELEEZ AL » UEAMHREZ E X3 ALKt
LEARY BHABAGAESERY > RARRSE F(FTRIEE £R - B
Mg EER) KR URSRBZAEEN - LR BT 0§ P. sumatrense
NCH-S2 #4874 8% K # L 3% A mE X R ERAR » N30CHASNR B
B Fok & 40-60%5 60-80%Ea v iR B R B4R TR 2 BE FE MRS 0 2B A 926 +
0.22 ~ 8.85 + 0.18 mU/mL - g SDS-PAGE Bl &R A Atk t & X FIMELE S FEKX
/&y %5 30 kDao i 3k 4k 42 8% R K #24% - & DPPH & FR A ) o 57.44%3% 5+ £ 78.18% »
AT AREETAE ) 73.56%32 9 £ 89.78% 48 % By daib o4 4B & 2.80 32 F 5.28
mg as gallic acid/mL ° ££ 384 8% & KR #3050 - UAFT#RBL B B 2 0 5L £ 8 4 £ 65D
Bl 1E A A st 2 FT# B f% B § 156.86 ng/mL -

MseF : PIMREES S - FTRE - HLAALZ M ~ Penicillium sumatrense ~ 3£ 4%
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Evaluation of radioprotective potential for herbs against the
effects After exposure radiation

Foka' ~ 8 Ak
B P EASALERR LML L

#H %

BRMAFAZRRBAALE N SEH > RROTERERASL - BREGE - K45
R BATES R HN A G BB ) k2 — o MMA G HBEE 5 RS B E — a1k
B s Bak ~ BYIRME R - BES o ApREF - BEARIHBYEN £
FerAA P LEZSRRELHBEELE PA  ATRMNAZE L F X &
EemBERREEATREM - F4 0 £ BABL/IC M R#ITER - £AFMRE
# %+ 1000mg/kg £ 45 — 8% - 4T 6Gy B4t - Byt — AFM=_R - Fi5%
FR%E 1500mg/kg - 30 R4 - B30 RAGFE > UERREFRE 0%HFF
B BERURA AR ECE S A ZIK21.63£3.50 > 19.58+3.18) B B 44 — 844 >
%@ WBCHGBHCTPLT ¥4 F i b EF @A BELE 30 R ARAFEE
#Heh & e WBC & HCT A &% 45 %(3.01+0.82 ~ 13.63+1.03) » HCT H @ A| & &
¥4 LS PLT B sk ¥ 4 & 3(757.25+150) « sbAt &R » TR L4 KM 6
B2z EH RS ELBEMBHBEZRE > —AEEHARERENEE -

£ F : herb, radiation, CBC, hematopoietic

20



Application of pulsed light in mushrooms

(R AELERZER)

Yu-Ming Liu (%] % #88)" » Shin-Yu Chen (M AF)" and Jeng-Leun Mau (& iF 4)'*
"BAXFRRLRBERR EMHRE A

Abstract

In the modern society, the changes in life styles, diets, and the increase in the use of
sunscreens could result in low serum vitamin D level. Mushrooms contain a high amount
of pro-vitamin D,, ergosterol, which can be converted to vitamin D,, ergocalciferol by
exposing to sun or artificial UV light, even after harvest. Pulsed light is a technology that
uses a UV lamp with broad spectrum (100-800 nm) to deliver irradiation in the form of
high intensity pulses, which can significantly increase the vitamin D, content in
mushrooms for a short time. The research was designed to study the variables on the
effect of vitamin D, level by pulsed light irradiation. Five Pleurotus mushrooms were
used to study vitamin D, generation using pulsed light; and the pulsed distances and
pulses were also evaluated. In the different genera of Pleurotus mushrooms, P. ferulae
produced the highest vitamin D, content. The short pulsed distance (2.5 cm) and long
pulsed time treatment (120 pulses) cause the reduction in the vitamin D, content and
discoloration in P. ferulae powder. Moreover, P. ferulae treated for 60 pulses at 5 cm was
the optimal condition for vitamin D, conversion (65.4 pug/g DW). The losses of vitamin D,
contents after 60 days of storage at 4°C and 25°C were 28.9 and 37.7%, respectively.
Overall, irradiated P. ferulae would be a good source of vitamin D, and pulsed light can
be used to prepare mushrooms with high vitamin D, content as a nutrient supplement.

Keywords: vitamin D, mushrooms, pulsed light
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& L gk » Asplenium australasicum (J. Sm.) Hook » % % 5 4 pkfastidh - HEI
HEFARBNRER B AR LS T BE > #3458 Nest fern < L R E450
FaN -~ HmAETVEEFTHRE > B e M ABAET N ERYE - & LEE
HETmARRABOBENE R BBREBR(E  KRE)ERAFOEHFELEEY
TR EBBEARE G - AP UBRFEOREARTEIRETRS » RUKFER
BELZKBEHSBLERS HEHARIHTERF > HF LK T A ELEH
BB BENLEE > KA 9 EEEman ERAXREHAEMARKEERE  Hlhe
BREARERE SBAA RSB X2 hFFERBaR AN KESRY
BIELMENE TR h R HBERRAR  KEMRIEFETOPEBARAFIME % |
BEMGRUANHMELE S - LHEIE SRl Af ) atSHRE
REVABFERA LK EZTFH ST ERNSFIURA BB FE<dR K | LM E IR
REELGBEHEAFE  ABEXNSIRAP BB E<SMEKE > L PKEL
HREETHEARBEREINFLTRAORAE  AHEMELE - RB - a8 -
PRIE - BRFRBELE - T7THEREE S FREENERHAFLHEL TS
FTFEBEER FHROVC)KRNME h)ERT @ HFoEdaEEmERL sz s
F& o AR4% FTIR 69 B 34438 0 R EAR] F B2 L 3k 35 H A P13 % BB JA 0 48 & %
(800~1300 cm-1)H AT RIE » B A& Leh 2 8 - BEiLE Hdm » REEEA T 2 851L
BEG BAMEBERENR S MY mEsbEAAEE » ArBMREANEF S
BEoFLFAAMERAZHGRE -RE 8 EYFRA(FARFESEEFLE
BERAEREST AR ERKSEBRRD  BRENLAAL L HHFE LKLY
BABFRBHIAERE - ARANRRY GF LABETRAT RIFGMERES -
At HFELRLBREMGSFGOER > THEREHESEAFYE > m RS
RLBHEORAEBERZHBFRILHEZ— Ab HHEFLAARRBECLAEMA
1FO T SR 0 B R oh o

MetF & LRET > Bl s BARE S ULk 5 RARED
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EHFREEREARSSI-—BE3TA-ZFAERTERERF 71
A2 EM

ERE THA™
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BERODEART AR EREECEE  TH2ZAEEREIZATHHE 71 B
(enterovirus, EV71)» 4h & BRCGEHE ERER L TZ S AREF - B EVT1 BAT A X
FHRERHE  BARALYEAZRNEREMRIRYE - AT RIRFFF A5 EVTIATCC
VR784 2 &M R EEM RS » $RBETITFET OS%LEZRBM A AR EVTL EH
(ICs: 34.58 + 0.89 pg/mL) » H X 448 Amberlite XAD-7HP % 4 8 #7143 11 {A7E R E
> (B4 A-K; ICsy: 8.95 = 0.76~ >160 pg/mL) » £ ¥ X E 4 [ # e ffkay [Cso (14.34 +
0.31 pg/mL) & % & 69:E4235 % (selectivity index, SI; 6.0) - HEE 4 [ A E R
RP-C18 HPLC #4478 —k 8 > 133 113 =fEEHES (ICs 227 +
0.08~17.73 + 1.45 pg/mL)e £ P B 4 1-3 48 dy % 4} 56/ 7T B, 6 6 34 ~ 1% 24 3R 3 4
R B OB ERA S AN EHRRERE BEAEILZELEMEA
5,3’-dihydroxy-3,7,4’-trimethoxyflavone (Ayanin ; 5,3’- =8 }k-3,7.4’- = ¥ @ K 58 » [
BEFE) BAnEmibtt > BASEIMLEVT] 2EH (ICs: 227 + 0.08 pg/mL) - ¥
B OS%LEER B RIT R4 £4 EVT] 2 i8S o Bl mER R  AERA
P (RIPFIHRERMNE Ltaki) RIGHHEZ T AR - hE T ERREZ
BF > BTHERMAMERFHBESOM MR L EVT] 5 @iz interleukin-6
(IL-6) A% > AMY L84 RABMEMNLE - KAARARZLER  FBREFE
REFEAHE LR B ERREFRFEFRFHFERYY EVID AZ R 24
FIEN > R IL-6 23k &AM -

WeEF HRETIR - BFRA 53R R 3TV FREARE (MERFE) §
#i
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ARG PEESIRARARY ) FBRETAHFSLEN  ALRAGHT @ % Bk
WAL —FE MR ES 5% (biological response modifiers, BRMs) » 12 % % &8 %}
Thl/Th2 %, 7% F45 ~ % X RBRE KRB L ZAER RERI RAEEF > Bk AR5
HREBRMPHEBLEABEINSE  OEMEL LB LE5L 58 B4 HLBR
HHER LS R A H BALBe sk R R kik el (BRI E Simin) R AR
Fmpa R (FLBRE MCF-7 BAT 3 R PCI) A A M E e B - B RB mAamEiRey
% &5 BA % ¥ ho e B 4a i, interleukin (TL)-10/TL-2 4 5% % b4l > 4% 7% R E 4816 Th2
%% BB R B E R a b 1F B R &R 85 % B8 (lipopolysaccharides) 773
B %yt (IL-1B + IL-6 + tumor necrosis factor (TNF) -a) / (IL-10)%m ff1 5z % %
b RAREREN A PUBLF SRBRANEXGER - HABRBWEKRERK
ZHEN T SEASER Y MCF-7 R PC3 24 RS pia2ipd - 2 5@mEM2
B BRI B v b AR AR 3B AR RN B 4 5] MCF-7 & PC-3 sz A & » £
MCF-7 tafgtri &80 % - MBI A & RET 0 LR EFEAERTY B EEBE
B TH B tafai o mit o Emiphl Btk - RERARER &
Rz 5@AE RRAGEE > THEMALMRBEGHE  RALRN > HBEEL
BFERBEES -

MeeF © 88 > ThU/Th2 %% P45 ~ /LB R ~ BERRARE
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AR LA K G 58 & @ (isolated soy protein; ISP)/F & KB4k} » H3F & K T 48k
BAHNREHRBIS ZH2 BRI 20% 2 5 mBstk R/ F % H A RAeRE
o Bl FRIAEB R BEMER BHAERZE B ERFHEIEQS g/day) B AR &3
BEERSHEZHETHNAAMEG AR 28 g & 56 g ISP - BirEdram 4 4
o B EE R ANC) -~ FAsaHF) ~ &% F @HFLD) & % # & a(HFHD) - Bari %
Bk mgpsaatt IS B2 ISP TRARBERRLTHELT » AP
R A2 EM mERRMAAF > HIRGHE F2 ISP LB E (P < 0.05)ik ) e
BERBZNBASHE » 84 BAEY S| ERVRENBIEVEER2E5E 5
tboo Ao o ARG AR EAE 2 F MR ISP ARAMEN B R > BREEASH ERT
Bak(p < 0.05)ik b ATRMES - #H ™ ET > RERSRET > Kk HHER
SEEZ AL BEOLAAMMEREENRE  BAXIIBEOAKRTREL
HEEXRAHRAEMMERZESN -

WetF : REgRES ~ BN - BEKRR
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Dietary Bioactive food components alter cellular homocysteine
Kinetics

Yi-Chin Chang', Hsin-An Ko', Nga-Lai Sou', San-San Wong, and En-Pei Chiang'***

! Food Science & Biotechnology, National Chung Hsing University (NCHU), Taichung, Taiwan

?Agricultural Biotechnology Center (ABC), NCHU, Taichung, Taiwan
*NCHU-UCD Plant and Food Biotechnology Center, NCHU, Taichung, Taiwan

Abstract

The present study was designed to identify and characterize dietary factors that
influence long-term health outcomes through methyl donor homeostasis and epigenetic
modifications in gene function. We characterize the effect of dietary factors on the
patterns of epigenetic modifications in mouse models of human diseases. We also
established a model system to investigate how different bioactive components can alter
1C-flux in human cells in culture. Using this model system, we demonstrated that glycine
N-methyltransferase supports methylene-folate dependent pyrimidine synthesis and for
methylfolate dependent purine syntheses. It further minimizes uracil incorporation into
DNA when cells were exposed to folate depletion. We recently demonstrate a novel role
of this gene in human cancer prevention. In the present study we discovered that certain
dietary bioactive food components significantly change mitochondrial 1-carbon fluxes.
Among them, compound S and compound R significantly increased mitochondrial fluxes,
as the thymidine enrichment significantly increased compared to non-treated cells. On the
other hand, compound A alters homocysteine remethylation and transsulfuration fluxes in
vivo. The mechanisms by which these dietary bioactive food components alter cellular
homocysteine kinetics are under way.

Mé2F : homocysteine, phytochemicals, metabolic kinetics
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The Effect of Metabolites on the Function and Folding of Proteins
R TFHEAHE N BARAELALE

Tsu-Hsuan Lin' and Pei-Fen Liu'*

"Department of Food Science and Biotechnology, National Chung Hsing University

Abstract

Proteins are expressed in the cytosol where lots of metabolites are existed. These
small molecules can have important effect on the protein folding and even protein
functions. However, many of the scientists ignored these effect when they are
investigating the protein folding or function. Based on our previous finding, a common
metabolite, ATP, can play as a chemical chaperone for accelerating the folding rate of
glyceraldehyde-3-phosphate dehydrogenase. Moreover, an interesting study showed that
ATP might have similar effect on E. coli uridine phosphorylase (UPase). Interestingly, the
expression level of this protein is up regulated in many solid tumors. Because of that,
many researchers have investigated the structure and catalysis of this enzyme. However, it
is still unclear what is the interacting mechanism between ATP and UPase. In this report,
we successfully cloned the UPase gene into expression plasmid. We over-expressed and
purified two different version of this protein, with or without His-tag at the N-terminal
domain. We have determined the thermodynamic stability of both proteins by pulse
proteolysis. Interestingly, the His-tag-UPase showed different digested fragment
compared to the protein without tags. The possible reason can be the different quaternary
structure. Besides, the results also indicate that UPase is apparently destabilized in the
presence of ATP. This effect is also linearly related on the ATP concentration. Meanwhile,
the unfolding kinetics showed that ATP facilitates the unfolding rate of UPase. We have
also tested the influence of different metabolites on the stability of UPase. All of the
substrates stabilized UPase significantly, such as uridine, phosphate, and potassium. For
the ATP induced apparent destabilization, 2°-OH and phosphate are necessary functional
groups for this effect. Surprisingly, GTP showed similar effect as ATP to the stability of
UPase.

Key wrods: ATP, Uridine phosphorylase, quaternary structure, metabolites,
thermodynamic stability
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