2~ YEBEN « EE 5T AR M ES i B

BB &u R

ORISR D 7 2 BED I mARAR LA BT RY QIR b w502 R
i P
SR 1996 F AR IREE 0 ATAASE T PR R Ik R HE R TS 2
[~ BRI O T ST 3+£ﬁ#£%ﬂﬁ;&
(5 I L SR 04 2 - [ BB e
! '>¢ w5 PRI YRS~ YRR BRI R VAREH R (R
0k N S CE R K SR EEE S RV € Y N B 3 e MRS iE e
g};zfgf F;:: =
wi P

B A FAL ISR L FOE - [ gt oY R
B 5Fﬂ'zﬁfrtﬁ Uﬁﬁﬁgg‘?—?i

H\d/ﬂ?m
BEEMTRE

()=t & e

= X E

. R SPOT G SET B 53 477 A 5 [ R 70 2 ) OB -

2. LT BB I oF T R R

8. Y P ~ SBEE PRRLE (R [ RS AR

Aﬁﬂw@ﬁmaﬂﬁﬁ?&%wiﬁ w%ﬁ%w’f%wvmﬁi? B2 i
YRR .

2 FE =

L i RS S e R I P ds =8 03 VPR

#]9] TBARS Methods > Féj fﬁ,f}?ﬁ“ﬁL [ 2 SRRSEF AP0 VP R IR T [ 3
W oo SN 27 FEAE PR VPIRSEE 0.2 mg/ml o gﬁr J‘Hiﬂﬁjﬂﬁ%’,@frfﬁ}in (*¥%1 MDA
Y5 LEITERIEE 5001 ] 1o 20 SR B b AR < 58~ AR MTT B0 4k
FER 600 nm A Ifb/p&'E'ﬁu@rE' %&F IF=27 fﬁﬁﬁ’lﬁ' Bk ?E'I—”ﬁf'%'E'
ﬁcdﬁzfl_7 E ’F%‘ 1 o T e lﬁgff’lj' TVP1(0.2 mg/ml) 24 | Eﬁ B o E) 12785 ?fo’lj =z
Jra k48 j o B (mgﬂj' R NE R TEd kgf[ FOERN
EEEE N I SRR B ﬂjﬁfkﬂ e s BRI .



2. &P KRR Vs

FREITIR 729~ {867 B 7iBE 8 9K~ {1 BE 9 B UE Haiminori 3 S (R
PRI A SRR o ATBZ0E HIMINORI 78 > 1) 15 7 (SIESF ™ i 1 iy
gk F ot o ER R T AE 8 B O B (B 67 B 1B 72 BET) 15 R RIEEIRA 25 %
VAR 71 AR - e 40 7 BB N TR S E AL T G T
(EEL AR AR 77 PR pO ik o B S )15 R [NEECE N R R 25 R
SCETIGR > SR 40 T SRR, ‘&GAm\ﬁﬁﬁf[4O@ﬁﬂ§mam
B/H AT F,ﬂ@ 8 B~ HIMINORI 58 # 46 | Eﬁu I T E] 24.46 mg/100 g~ 15.45
mg/100 g » trr’?EJTj{u,%Hlf[ # Z|| GABA puf A&l

5{%@#ﬁﬁﬁiVF%

BRI A YR 2 Q{ﬁﬁqwf[%mﬁﬁ%muuﬁy FW#%FW%ﬁ’H
Bﬁ$ﬂ@“1ﬁFW@ﬂ@ﬁwjp[w“m%@ m#fq%ﬁ%~W'ﬂW%?%@
fW%ﬁ’ﬁﬂkﬁVxﬁ #ﬁ?%@ﬁ@ [ ﬂ%ﬁﬁﬂ SERIIP
%L W 5T E ﬁl%%gfd'&"“ Lo

4.m|%@ﬁ%%yﬁw

Jjﬂ@@qgﬁﬁﬁﬁﬂﬁﬁﬂ%%t%ﬁ“wq% I 7 25 B IR TR
;&Eipg&flfjﬁjw ) J‘;Bfﬁ\%ﬁrijf ?fléi“f’, |J§\%r|arij:k ‘F@%Uﬁ\%‘%‘”ip%;éﬁ&“
AFRUA Y RG] o ARFIIWGEWOR ST 22 BiT=E S 22 BTG > T AL B S
ﬂ?@ﬁ%kﬂﬂﬂ%%ﬁﬁﬁﬁLN%%1W’%?ﬁﬂ??ﬁ@iﬁﬁﬁﬁ?ﬂ
Eﬁﬁﬁ@oﬁﬁﬁﬁ?%%ﬁ%W@%WEWﬁﬁﬁ@*%ﬁ%ﬂ@ypé%fo

(Tt e
== E

ﬁ%ﬁ%%ﬁygﬁﬁw%ﬁ@*@@ﬁ%ﬁ?é%%ﬂ Ey R IRl U Mfol o S
F O - B PR GA L SR ] R [ e HOE R U
SO S Y 21 SR A S ABA £ B AR
B@Tﬁp&’zq’sﬁﬁﬁ 'J/\El’?iﬁ’?‘? o =9 5 F M 5TIE ABA *Up}@ﬁkﬁ NE A F?:Tf;,[ H.O., ==

BER

1. AR P -
TS MAPK 3049+ CBF L - sallT LESD 438 0 20 A7) 47 -
QGEW@ﬁfﬁﬂk@ﬁﬁwﬁ?ﬂ#Vﬁﬂi
(1) 579 b POR R WS TR VI PR o 02 L PR o 4 B 1
(2) %El PCR $ 5> f[ I') J[ﬁ]EIUTU FE S kﬁ,[&’ﬂ*,f;,w F— o %ﬁﬁm@é,{u 0.19% o
(8) Real-time PCR % &> i’ l}*—iiﬁ]ﬁﬂﬁyﬁ*ﬁie‘awrgﬁ *K oo
(4) P St Ty Y I TR PEELATVRDR R SRR S oF Uy o)
8. FTEP 9 RSB P
FIRIP 9t s > JE 5 JLN DS WA= 9t ) * Fﬁi?f“ T8 S R PEE



In situ hybridization gﬁ'%ﬁﬁﬁ’ I Eg”ﬁl [RZ0F bg‘ﬂfl R F&fﬂ-
4. fIA<HE T-DNA &@’?jw[ T L P [/Tﬂfé"‘ :
| TUPLTDNA SR B S R
5. FEPIA e 53 B I/ﬁﬁ.lzlu :
S RS R LD 5 LD SRR ) A

B R4
iﬁw”iﬁ@}%FE?Wﬂﬁﬂi’ﬁw;?%%#W%ﬁéﬁﬁﬁ%%O

R - EF%\' ﬁiﬁ 16 ﬁiﬁ e fbﬁﬂﬁ”‘ ’ bl%‘u Eﬁﬁ%? i ﬁﬂﬂr%# H[]—a}*—% lf;}rﬁ l’?”T
Elfjﬁt;i}gfrj U SET YK g R T bép;{;lzf#@ff ¢71F,I4|u3t #ﬂﬂq,’ﬁﬁ%wﬂ
R WF'LJ I"P;I Bl -

H¥ E‘a&‘%h B Prp SR F R VORI SR S (R S RS R AOR TR
i ﬁf#l"r FUR =T Flﬁ%@“ﬁ* H fﬁ'&@ﬁ,#,—?biﬁ* P Eﬁﬁfl;:'ﬁjﬁrg [T
S TR, o TS R R A VR

ok & &

1. “SASRE plfﬂiﬁlré%]flw [/"‘J e E'ﬁ’]f—fg': /7 WRKY, Autophagy, AtCBF, OsCBF,
AtCE % OcICE = T, %V 714 TEEER E R AT e

2. FlIF|AH T-DNA §75 * KAd 2815 7F%Wﬂﬁﬁ'r4%&@—r PR3 i st L 54 5

A JJ GUS §iZ Frifl positive VAR » I') PCR 3£~ homozygotes I §i:E = [ JIELi Pt

Tk .
3. 7}‘?5‘Ff#fﬁ’[/ DNA Jj 4 R ghgad © =15 b fegEi#2 ?ﬁfgﬁifﬁf“ 90 it SSR * InDel
markers V&7 > Fl -] dlling $ #5758 5 SNP genotyping °

4. R %&Elﬁlr%lﬁlw VAR AT
ITRE

1. Circadian expressions of starch branching enzyme gene in sweet potato leaves.

NO
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. DNA Sequence Variation of Orthologous Genomic Regions between and within Legume

Crops

To study the DNA sequence variation between and within legumes, and genomic
evolutionary history of legume crops, orthologous genomic regions were sequenced for ten
important legume crops (46 varieties), including soybean (Glycine max), peanut (Arachis
hypogaea), azuki bean (Vigna angularis), mungbean (V. radiata), cowpea (V. unguiculata), pea
(Pisum sativum), broad bean (Vicia faba), jack bean (Canavalia ensiformis/ C. gladiata),
common bean (Phaseolus vulgaris/ P. coccineus) and pigeon pea (Cajanus cajan). The
analyzed sequences included nuclear I'TS region and Adhl gene, chloroplast genes RbcL. and
matK, and mitochondria Cox I and 19S rDNA. All surveyed regions were successfully
amplified indicating the colinearity of genome. Different sizes and copy numbers of
amplified orthologous regions were observed in the legume crops. The cowpea, peanut,
Phaseolus and soybean had smaller intra-specific diversity than the other legumes. However,
highly diverse DNA sequences were observed in mungbean chloroplast genome. The highly
diverse nuclear DNA could supply sufficient variations for classifying closely relative species.
Phylogeny constructed with conserved chloroplast genes displayed good resolution for the
divergence of species. Due to lack of sufficient nucleotide substitutions, mitochondria DNA
sequences are not suitable for phylogenetic analysis. Based on phylogenetic analysis, the
surveyed legume crops were grouped into three clades including the tribes Hedysareae,
Viceae, and Phaseoleae. The peanut belonging to the tribe Hedysareae was the most diverse
to other legumes. The pea and broad bean were grouped into an individual clade. The
divergence date of each legume was estimated based on a reference point of the
Phaseoleae-Viceae. The divergence of Arachis hypogaea occurred most anciently at 44 Myr
ago. In the evolution of the tribe Phaseoleae, the genus Canavalia was first diverged at 32 Myr
ago. The divergence of Glycine max occurred at 26 Myr ago, and it was almost at the same
time with Cajanus cajan. The date of Vigna-Phaseolus divergence was estimated to be 22 Myr
ago. The intra-genus divergence of legumes occurred more recently within the last 10 Myr.
Results from DNA sequence variation and genomic evolution would be contributed in

sharing and applying the genetic information of legume crops.

3. Chloroplast DNA Variation between and within Japonica and Indica Rice Subspecies

Chloroplast genomes in higher plants generally contain two large inverted repeats (IRs),
separated by a large single copy region (LSC) and a small single copy region (SSC). In rice,
the chloroplast genome is about 134.5-kb in length and comprises at least four rRNA genes,
30 tRNA genes, and over 100 genes that encoding proteins. By summarizing previous studies
on DNA polymorphisms resulted from restriction sites analysis in Oryza, the inter-
subspecific length-polymorphisms and SNPs between the chloroplast genomes of Japonica

and Indica rice were verified. The cpDNAs have been sequenced completely only in three



varieties (the Japonica type, Nipponbare and PA64S; and the Indica type, 93-11), and the
relative variation between/within subspecies is still unclear due to lack of more representive
varieties. In this study, nine varieties of each subspecies were used to elucidate inter- or
intra-subspecific chloroplast variations, the chloroplast genes related to these variations, and
the evolutionary relationships among chloroplast, nuclear and mitochondrial DNA. In a total
sequence of 576-kb in length, 97 variations in the rice chloroplast genomes between Japonica
and Indica, including 27 InDels and 70 SNPs, were detected. In the inter-subspecific
variations, the InDel rate in the LSC region (0.03%) was much higher than the other regions,
and the highest SNP rate was in the SSC region, followed by the LSC region. In addition, an
1-35 was found around the 76 kb in the LSC region existed in KS139 merely, and two
adjacent SNPs specifically emerged in CHS6, KSS2, TCN1, and TCS17. And the frequency
of variation among Indica varieties was 6.6x10-3 per kb larger than that among Japonica
varieties (8.2x10-4 per kb). Based on the differences in reverse-complementary sequence
variations between Indica and Japonica varieties, and within Indica varieties, the timings of
mversion incidents could be traced back at pre- or post-differentiation stages of rice
subspecies, respectively. According to the results from BLAST queries, the average number
of ¢cpDNA fragments integrated into the nuclear chromosomes was 6.42, which was near to
the number of seven of ¢cpDNA flux to the mitochondrial genome, and it appeared that the
occurrence of cpDNA transferring to the nuclear or mitochondrial genomes was frequently.
And the averaged transferring frequency for a single copy ¢cpDNA fragment was 6.05, and the
transferred frequency for cpDNA fragments in the inverted repeat regions was twice (14 on
average) more than the single copy regions. It also indicated that the ¢cpDNA fragments
transferring to the nuclear genome were distributed evenly over the chloroplast genome.
Results of this study not only contribute the information on chloroplast DNA variations
among varieties, but also facilitate further researches on the relation between chloroplast

genes and important agronomic traits of rice.
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My recent research focuses on normalization of expression profiles of partially degraded
mRNA samples, which were taken from animal feces. Analysis of animal feces eliminates
subjects’ discomfort throughout the process. However, the genetic materials are highly or
moderately degraded and have to be handled with caution. We assume that even with different
proportions of low observations, in each array, there are sill a sufficient number of so called
neutral genes to form a central peak even though the mode of the peak may not be the median
any more. Further, the locations and variation embed in these central peaks enable us to perform
location-scale transformation cross arrays. Based on the above assumptions, a two-stage
normalization method is proposed. The results show that the two-stage normalization was

favorably compared with the global median and quantile normalization methods.
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1. Ecotoxicological Modeling

@ Bioenergetics-based mode of action associated with matrix population modeling to assess
life-cycle toxicity of arsenic to tilapia Oreochromis mossambicus

® A biologically based damage assessment model to enhance aquacultural water quality
management

o Dynamical coupling of PBPK/PD and AUC-based toxicity models for arsenic in tilapia
Oreochromis mossambicus

o Derivation of site-specific environmental quality criteria and predictive risk thresholds for

survival and growth protection of farmed abalone Haliotis diversicolor supertexta exposed

to waterborne zinc
2. Human and Ecological Risk Assessment

o A PBTK/TD modeling-based approach to assess arsenic bioaccumulation in farmed tilapia

Oreochromis mossambicus and human health risks

o Risk assessment of arsenic exposure from consumption of cultured milkfish Chanos chanos
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(Forsskal) in BFD-endemic areas

o Risk-based approach to appraise valve closure in the clam Corbrcula fluminea in response
to waterborne metals

o Toxicokinetics/toxicodynamics of arsenic for farmed juvenile milkfish Chanos chanos and

human consumption risks in BFD-endemic area of Taiwan

. Exposure Analysis and Environmental Epidemiology

o A probabilistic modeling approach to assess human inhalation exposure risks to airborne
aflatoxin B1 (AFB1)

o Use of temporal/seasonal- and size-dependent bioaerosol data to characterize the
contribution of outdoor fungi to residential exposures

o Probabilistic risk assessment for personal exposure to carcinogenic polycyclic aromatic
hydrocarbons in Taiwanese temples

e Health risk assessment on human exposed to environmental polycyclic aromatic
hydrocarbons pollution sources

o Contribution of Chinese-style cooking and incense burning to personal exposure and
residential PM concentrations

o A probabilistic transmission dynamic model to assess indoor airborne infection risks

o Predictive models of control strategies involved in containing indoor airborne infections

. Biosensor and Biomonitoring

o Risk-based approach to appraise valve closure in the clam Corbicula fluminea in response
to waterborne copper and cadmium
o Synthesis of a dynamic artificial clam (Corbicula fluminea) to allow parsimony on-line

measurement of waterborne copper and cadmium
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(7" )Sexual dimorphism and dichromatism in Steere’s liocichla (Liocichla steerii)

Sexual differences in birds can be extreme; however, for many birds males and females
exhibit more subtle differences in morphology and plumage color. We used a genetic based
approach to determine sex in the endemic Taiwanese passerine, Steere’s liocichla (Liocichla
steerrl), In order to examine the degree of both sexual dimorphism and dichromatism in this
seemingly monomorphic species. We found that males were significantly larger than females
in several body size measures including tarsus length, wing cord, tail length and weight. Also,
Steere’s liocichla have a prominent yellow plumage spot on their face whose size was
correlated with body size. The spot was significantly larger in males compared to females for
both live birds and museum specimens. We also used spectrometry to obtain unbiased
measures of plumage color for the yellow-green breast feathers of Steere’s liocichla. We
found no significant sex differences in brightness, intensity, saturation, or hue but females
tended to show brighter breast plumage particularly at long wavelengths. However, taken
together these color variables were useful in discriminating birds according to sex when used
in a discriminant function analysis (DFA). Our study suggests that sexual selection may be
more widespread than once assumed, even among birds considered monomorphic, and
emphasizes the need for more comprehensive data from tropical and subtropical species.
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(Z 4 Z) Dynamic modulus of elasticity and compressive strength of Japanese cedar trees grown
with different plantation spacing and thinning treatments in Taiwan

The Sugi (Cryptomeria japonica D. Don) plantation tree has been as an important
resource for lumber production in Taiwan. In general, tree growth can be directly controlled
by plantation techniques. These include plantation spacing and thinning treatments, which
are important practices for commercial plantation wood. However, it is generally recognized
that the properties of wood are affected by silvicultural techniques. Hence, the effective
utilization of wood requires an understanding of their effects on the wood properties. In
recent years, wood scientists have developed and used nondestructive testing tools to evaluate
wood quality in standing tree. Therefore, this present study investigated the effects of
plantation spacing and thinning treatments on the dynamic modulus of elasticity and
compressive strength of Sugi trees by using the Factometer and ultrasonic-wave method.

(= A p4) Application of the Fractometer for crushing strength: Juvenile-mature wood demarca-
tion in Taiwania (7aiwania cryptomeriords Hay)

The Fractometer is a device that breaks a radial increment core along the fiber for the
measurement of crushing strength that is a direct wood quality indicator for structural lumber.
The advantages are that it is relatively faster, easy to use, and minimize damage to the tree.
The largest overall cause of wood variation among conifers is the presence of juvenile wood
and mature wood. Forest managers and wood industries would benefit from knowing the
demarcation age (position) between the juvenile and mature wood. In this study, the crushing
strength of Taiwania trees using the Fractometer was investigated and the data were used to
determine the position of demarcation between juvenile and mature wood. Segmented
regression and variance component analysis were used to estimate the demarcation position.

(Z H =) Relationships among wood properties in the transition zone of Taiwania (7aiwania
cryptomerioides Hay.)

Wood variation among conifers 1s due to the presence of juvenile wood, transition zone
and mature wood. In general, most wood scientists have dedicating themselves to researching
the juvenile/mature wood, but not wood quality of the transition zone. The indexes of wood
property evaluation include dynamic modulus of elasticity, wood density, ring traits, anatomic
characteristics, bending and compression properties etc. However, information on their

relationships among wood properties i1s somewhat scarce, although some data have been



reported. The objective of this work was to investigate the relationship between various wood
physical properties, anatomy traits, and ring characteristics.
Z - ) Crushing strength sampling with minimal damage in Taiwania (7Zaiwania cryvpto-
merioides Hay.) using Fractometer
Owing to the large variation in wood properties, a sufficient number of sample
specimens are needed to represent a group. But, the wood qualities thus obtained are further
measured by individual volume and necessitates the handling of large volume of specimens
and consequently, short-cut methods have been developed by using increment cores or disk
samples extracted. The Fractometer 1s a device that breaks a radial increment core along the
fiber for the measurement of crushing strength that is a direct wood quality indicator. It is
relatively faster, easy to use, and minimized damage to the tree. The objectives of this paper
were to analyze the magnitude of radial variation pattern in trunk wood crushing strength and

to examine its effect on the precision and efficiency of the sampling procedure.
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(= )Economic Impacts and Tariff Rate Quotas Management Method of Persimmon Imports
After Joining WTO
As estimated, the practical TRQ administration policies for persimmon will increase the

producer surplus among NT$ 742~807 million. Also, under the over-quota rate (among
1449%~122%), the imported products would be difficult to enter the domestic market in the
short run. Since the TRQ polices will be canceled on 2007, the market equilibrium price will

fall to $108 and it could strongly reduce the total revenue of domestic producers, and

therefore we should improve the marketing system.
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(= )The Choice of International Entry Mode and Degree of Ownership - The Case of Taiwan
By using Taiwan as a case study, this paper intends to reexamine the choice of entry
mode between WOS and JV and the choice of equity percentage under JV. W This empirical
study would thus provide additional insights on the behavior of SMIEs from Asian NICs on
international entry mode choice.
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(= )The Labor-Managed Firm under Uncertainty: The Effects of Business Taxes on Production
Location
In this paper we employ a unifying approach to examine the effect of various business
taxes on a labor-managed firm's choice of plant location under uncertainty. In addition to
showing that a linear homogeneous production function leads to spatial neutrality with
respect to proportional profit and specific taxes under output/input price uncertainty, we
prove unambiguous effects regarding the labor-managed firm's locational response to the
imposition of business taxes under transport rate uncertainty. More importantly, it is
demonstrated that we cannot infer results concerning a labor-managed firm's locational
response of business taxes from that of its profit-maximizing counterpart in general.
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(= )Third-Degree Price Discrimination with Demand Unccnalnty
This paper analyzes the price, output, and welfare effects of third-degree price
discrimination for a risk-averse monopolist who faces two markets with stochastic and
potentially correlated demands. For example, price discrimination may occur with identical
expected demands, the relatively risky but price insensitive market may be charged the lower
price, and social welfare may rise while aggregate expected output falls. Although the model
1s based on restrictive assumptions with respect to the type of uncertainty and the firm's utility
function, it does cast doubt on the presumed social undesirability of third-degree price

discrimination.
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