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Abstract

The purpose of this proposal is attempted to improve the modern biological knowledge
for high school biology teacher in Taiwan. Training classes are designed to provide basic
and practical knowledge about C. elegans, an easy to handle nematode species, to
selected high school biology teachers of Taiwan. We offered three separated two-day
classes for high school biology teachers from Northern, Central, Southern and Eastern
part of Taiwan. Class materials, space for the training and tutors will be offered by the
Department of Life Science, National Taiwan University. The participants will discuss
the life cycles, physiology and genetics of C. elegans. In the mean time, the participants
will obtain basic handling skills for this model system, and also some molecular biology
training as well by using this species. In the first year of the proposal, we will hold a
proposal contest for the participants for how to integrate C. elegans into the current high
school biology education. In the second year, a C. elegans experimental contest for high
school students will be hosted by the Department of Life Science, NTU.
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Press Release: The 2002 Mobel Prize in Physiology or
Medicine
7 October 2002
has ioday decided o award The Nobel Prize in Physiology or
Medigine for 2002
mintfy to
Sydney Brenner. H. Robert Horvitz and John E. Sulston
for ther discoveries conceming
"genetic regulation of organ development and programmed
cell death

hitp-fwww nobel sefmedicinelaureatesi2002/index_himi

Excerpts from Sydney Bremmer's Proposal
to the Medical Research Coumeil in 1963

We should lile to attack the problem of cellular development in 2 similar fashi
choosing the simplest possible differentiated orzanizm and subjecting it to the
analvfical methods of microhial penedics.

Thus we want a multicellulzr organisn which has a
-short [ife cycle { can be easily colfivated)
—small enough (can be handled in Iarge nwmbers, lle 2 micro-organizm. §
— having relatively few cells {can be exhanstively studied for lineage and
patterns)

- amenable to generic aualveis. .
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Sydney Brenner

Sydney Brenner {bo 1927), Berkeiey, CA&, USA,
established C. elegans a5 a novel
experimental model organism.

This prowided a unique opportunity to link
penetic aralysis to division
differentiation and organ development — and
o follow thess processes under the micoscope
Brenner's discovenes. camied owt m Cambrigge,
LK, 12 foundstion for thes year's Frize
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Caenorhabditis elegans C. elegans 4 TE3AN

dobn Sulston A BEEEIEFET T E S - SRR

John Sulston (b 1842),
Cambndge, England, mapped a
call lineage where evary cell
division and diferentistion coula
be fofiowed i the development of
atissue n G, elagans.

He showed that specific cells
undergo programmed cell death
as an inegral part of the nomal

pene participating
death process.
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Sulstes & Horvite
Dievalzp. Biol. 34 140-154 11577
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Robert Horvitz

key genes controlling cell
death in C. elegans.

e has shown now these
penss interact with each other in
the cell death process and that
comresponding genes exist in
humans.
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Reverse Genetics

The C. elegans Sequencing Consortimm

Washington University Sanger Centre
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Science, 295, 2456-2459 (2002)

€ elegans ERNE 87 2 RE

Science

\ ~97Mb
r 1

. ~19,000 genes
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Science, 282, cover, 1998
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T BHEG(RNA interference)

EX (Ebmmpse, N TTITTTT

PELERIE RNARYHR

6% RNAI R

30% T 10% 8

R i
ligenes with (animal
ancient origin)  specific genes)

Kamath RV e af. Systemafic functional amalysis of the
Caemorhabdits efsgans penome using RNAi . 421, 231-237 (2003)

2. Worm literature: http://elegans swmed. edun/

3. C. elegans genetic center:
hitip://hiosci.nmn.edn/CGC/OGChomepage. hitm

4. Nobel prize for worms
http:/fwww.nobel . se/medicine/laureates/2002/index.htmi
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Fire et al, Nature, 806 in 1998

Reverse and Forward Genetics
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% 55 (Genetic modification): i
& H'E T fZ(Protein engineering)# iy
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=t /7(DNA Chip)
ZH(Bioinformatics) fii
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Narmal Cell Cancer Cell ;
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(animal cloning)

The Process of Nuclear Transfer - Clone International

Owary Collection Qocyte asplratlon Matiure ooctyes

{Abatuoir) {Imrmacure gocytes) MNutlsus remeved
Transport to lboratory {Enucleation)

+ Muelear erangfar (NT)
\e)
v
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Animal to clone Cell culture
[cell line)

Cloned animal Embryo ready for Call division
rransfer or freezing In lnvicee eultdre







e N
(genetic modification)




WB}otechnology

THe Science, The Promise
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Gene therapy

Injection of fertilized egg

Germinal therapy

Somatic therapy




Gene therapy

1. Cells are removed 2. In the laboratory,
from patient. a virus is altered
s0 that it cannot

} reproduce .
P

7. The genatically
altered cells produce .
the desired protein 3. ﬁsg:rnteeés-into

or hormmone. < S the virus.
& IR

&. The altered cells are 5}
injected into the patient.

4. The altered virus is
rivixed with cells from
the patient.

5. The cells from the patient
become genetically altered.

Bacterium carrying
plasmid with cloned normal ~ Genetically disabled
human ADA gene retrovirus

]

Cloned ADA gene is

T cells ¥ incorporated into virus

with disabled ADA gene
Genetically altered

isolated from SCID patient d :
§ % cells are reimplanted,
produce ADA

\] B

...J Retrovirus infects
cos—— 3 T cells, transfers s——
,"a, ADA geneto cells  Cells are grown
T in culture to ensure
ADA gene is active




Protein engineering

Recornbinant Cell
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Biochips

Moot oL

Isolate Total RNA \

A Synshesize firsi strand cIINAs wsing RT primers with different capture sequences,

&

First strand products incorporate RT primer.
All ecDNAs have caplure sequence on 5' end

e TN L R

B Mir experimental and control c[MNAx, then hybridize to microarnay

cDNA microamay

(C Wash off unbound cDNAs, and then incubate microarray with fluorescently labeled dendrimers

Wash off unbound dendrimers,

then sean the microarray

>




Microarray
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Patients taking drugs

Treat with alternative
drug and dose

i
af 7 008

adverse drug reac

bons




Stevens-Johnson Syndrome




Genetic Marker
for

Stevens-Johnson Syndrome

pharmacogenomics

1 Avoid adverse drug reaction
1 More effective treatment
1 Personnel medicine
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12 3,7,8-tetrachlorodibenzo-p-dioxin
RIS S
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AHR pathway

| () ARNT
‘(AHR nuclear translocator)
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responsive enhancer
— Cytoplasmid ‘ nucleus




CALUX assay

pGL3-basic luciferase
or
pGL2-promoter




Standard curve

AN dioxin




H 4IIE C 3
10hr dose
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Co-inject hermaphroditic waorms with
DMNA with reporfer gene (fransgens)
Marker DMNA (e.g. rof-6)

C—~> =
n A o

Nt g

nan-rolling worms rolling worms

{aftar Aroian and Sternberg 1893)




cdr-1. cadmium-responsive gene-1
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Hermaphrodite i 745 [5] 42

A& 9 4L

Mae L

T R % (copulatory apparatus )

Larval development Reproductive period l Progressive decline
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I o L ]
Death
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a9 % %
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Dauer larva




Embryonic
davalopment (14 h)

Dauer larva

4 months) - |

\ ~ R

L3 larva
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Adult and L4
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> %A1 (phenotype)
« Unc: uncoordinate 7 # 3#
« dpy: dumpy 4 fi¥848 B9
o rol: roller #¢ 4% 37 &

> A1k &iE (screen) ahi54%
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» The art and design of genetic screens:
Caenorhabditis elegans. Erik M. Jorgensen ,and
Susan E. Mango. Nature Reviews Genetics, (2002)
3,356-369

- Genetic Models of Mechanotransduction: The
Nematode Caenorhabditis elegans. Popi

Syntichaki ,and Nektarios Tavernarakis. Physiological
Reviews (2004) 84, 1097-1153

» Caenorhabditis elegans WWW Server
http:/felegans.swmed.edu/
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R P PCR (worm PCR)
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& & it % 4a4) F ik (polymerase chain reaction > PCR) #_ At 4 & ¢
WR L kA DNA - 89 % 2 - PCR B3 2.4 % F Cetus 2 7 &
Kary Millis o 1984 & 505 ! » 7 11 fo {2 menph ¥ B o EFE 8 3 — 3 25 7
eF g d 5] 100

PCR hh 3L 4 fH » A% 3% cnDNA ¥ EKd = A Bk - B g3l
=+ (forward primer) fr& % 313 (reverse primer) > & 2_ 22 % 3§ % 0¥ %
DNA fie¥tts > £ ¢ * d @t i 2o #( Thermus aquaticus ) ® #74 &t 11 % 5 DNA
% £ %% (Tag DNA polimerase ) i& {7 DNA B & F i ¥ P B P REFAH -
F]4t > PCR endf i5:647 > ¥ i H oo 5 %1% (denature) ~ fie ¥ (anealing) £
@t ¥ (extension) = BINA o

B p i e o PCR %0 A BA SRS P AR LR T b
PR 2R e s SFEH A2 ¢ > TRALFEFE - B
g TR DR

A S S G A TR S TR (deletion) 2 R A

fith o B PCR DB > 7 BAPF s REELF 25 o
Kin

1. &4

2. Af#iA 7% (lysis buffer)
3. PCR F i
4
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I #—TamaP o 75 25 173f%57% (lysisbuffer) seppendorf # -
#-eppendorf *x 3-70°C > 10 » 45 -

BB R A LR BRI > Av 2~ FFH4 W (mineral oil) °

Eal

60C » — /] P o

95C » 15 » 45 -

#-eppendorf *x ok + > @ HER T 4C o
4v 225 1% A fedF 0 PCR mixture :
DESE (F L

R

#- eppendorf 2z » PCR machine °

10. :& {7 PCR program :

# ER (C) P
1 93 1:30
2 93 0:20
3 48 0:30
4 72 1:10
5 EATH F 2~4 2 30 =

6 72 5:00
7 s

11. »PCR 24 4 ml & | ml 5X loading dye /& & > /L » LA » 11 1%

FRT AR -
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*pk 2 § PCR (real-time PCR)

WP 2§ PCR - #8418 5% PCR 4e 11t LensTa| R A i3 44 F > 2 B o
Fi 5 PCR F BTl P T plE€ DNAchZA £0i8m B PCR eng S Hicim it -
d % PCR F 27 2 ehd i+ Rdninge & (template) > F &5 fodode 40 » i
FRAES AR KB PCR F T > TR AL AR S o B PCR 2 2
P B A ER R LIS ¥ k£ T F 0 2 real-time PCR P ¥ 11 A F i ehilE 47
?o Tjﬁﬂ"%fﬁiﬁ‘lg TE e AY il 0 2 EHEEER 0 0 S ERBFRAET L
U R S

P o A real-time PCR ¢ » & * % i jp] PCR A 470> 2 2 & 3 TaqMan probes
22 SYBR green I dye # f& > ;% <TaqMan probes #_# PCR ek J& ¥ »*% 7 R & chprimer
2.k Bde » 444 PCR A 47 3 4 2 |2 (specificity ) ef & (probe@ o fpLiFE 4L ih
A orh o ARG gy kil 2 (reporter) ¥2 € STtk T4 A B e A

(quencher) o § ¢+ fa4x B Ie P i3 G4 &1 BF > o S0 Prd &) € 3o 4R 2 4 i B

Jo o ST RE R A PR T o ke R S Ap K 0§ PCR F RB(FRE - pLiF 4
AR > IR I RA B R R R F R A
B rj&{%%%‘féiaﬁﬂiﬁw' hen¥ kR ki PCRAY T E o

- f8 28 SYBRgreen[io48 € % & 3| % DNA + eng X 4% > "§F
PCR F Jerig 7 » & =t @ (extension) #f chd t4 > ,Tkg’ﬁ A% %A% % chEE L DNA
TR Fte Tr*’ué‘é ORI T hE kR o

Denature

¢ ¢

:DI‘ ‘ DLy Anneal

T T 1 e




Forwarl

Prim er R Prabe Q

Reverse
Brimer

Farmard
Primer Prebe Q

Reverse
Primer

E = am Frube 9
Farmard

Primer

Reverse
Primer

TagMan probe

SYBR green I dye



fi% g A2 (ELISA)

E 4 1970 & &~ > ‘f Spk s & F R (agglutination tests) 'ft‘*f-—% IR L E
(radioimmunoassay > RIA ) 2 #F » f & 7\%*“ Z B A EAppE 2 4% & 3 (solid phase
enzyme-coupled reagent) 4 772 > ¥R B M E T X Gk dRfrE o
B & REEBFEE L FhEd p,L;fm}?a’ AR > RARY KRBl AKA LS
(immune complexes) » @ 48 & # £_H -~ 48 (solid phase)“ Aja o

F&? P BAGETILE W‘i@iﬁ'i ER/icly v R RS #&‘E‘ﬁ?‘ TR
B QT €A2F pEd chA P o 5d £ F % A& (optical density)sip] & » ¥ 4e 14 ifgﬁ
z! MEEAEATEAGES G0 - BHETHRERY O VAT RplE £
SHTE R A o Tt o B R it E?ﬁﬁ%ﬁi?‘?ﬁ&%‘wﬁ‘fﬁi*fﬁiﬁﬂ o ghth o m
EF AR A H R EE ifﬁ" FEEF DU PSR B - BN
(isotypes)® £ FEAf & F kT ~BFE S H v it 2 5 o

o

,ﬁﬁﬁ
1“1 :

JAVAVAVAVAVA N /\/\/\/\/\/\

RNA * 3 (RNA interference » RNAI)

RNA * I & R4 F By oy~ jdg t kFrdlad T A T4 Ren-
Rk cRNAFHFIG > 2 1998 &£ 4 B s B ® & R % RNA (dsRNA)
Erfwiz ¢ 1 dSRNA g4k - f8 % % Dicer sifig F 7 B35 5 /] ¥ 5 izt | P B
&1 RNA (short interfering RNA > siRNA ) 2 & F| 22 H B 5| 3 4 chfF 25 7)2. RNA
His 0 g3l ied RNA %2 - 2 18 mRNA FRER X N e R E I
ATz AR o

RNAI1 miﬁd@»“f T RsA Y ?ﬁ’?fﬁ" b A S s B [%]bt’“ﬁzbiﬁﬁv#ﬁf’ ’
]‘f-ﬁt—“’&@ﬁ; 3 RNAI e8] W o @m RNAI m;}iﬁr‘,% K Tt K l#.wﬁig Fe
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An siRNA

~—

19 Nucleotides

Y0000 00000
/ ATP
Vertebrates ADP + P @ Dt Synthesized
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B2 P54 PCR (worm PCR)

Rz

K & %% 484 & & (polymerase chain reaction > PCR) & %It 2 1+ &
oo R LR K DNA ch- A% % > 2 o PCR &% .4 % i Cetus
27 thKary Millis 2 1984 & 72 [ » 7 04 f (U@ A N o o F i)
- HFERAEF R P 100 o

PCReREL o H > A&3%x chDNA PRS2 A 5K - B
% 3713+ (forward primer) vk ¥ 513 (reverse primer) > & 2. 22 5 3§ %+
8 I DNA fe$tis » £ i * d @ 3 & 07 (Thermus aquaticus ) ¢ 74 3t

4 % 9 DNA % & %% (Taq DNA polimerase) &7 DNA B & F i » %P
H e

P BB TAF @ o F]M o PCR el iTiE A7 > ¥ f§ 4 % %4+ (denature)



fe¥t (anealing) ¥ 2f ¥ (extension) = BFRA o

S f B PR PCRY T LA B PR AT A LR
o el RS BRY AR SFEHBARRZ Y AL EFE
b - BipG £ R R BEPE

A kit v BB L TR P 7% (deletion) 152 %%

RAEH > BBEPCRAEFT BT BAPF L RHELT A o
A

5. @A
6. A f#% % (lysis buffer)
7. PCR F J& 578

8. R KB

H %

12. #- SsAP ~ 35 25 137337 (lysis buffer) #reppendorf @ o
13. #-eppendorf *x ]-70°C > 10 4 45 °

14, #3745 2 k2 3RS 0 Svr - F P+ @ (mineral oil ) o

15. 60°C » - ] p&F o

16. 95°C » 15 A~ 4& -

17. #-eppendorfc skt » ¢ H 88 3 4C -

18. 4v » 22.5 ul ¥ & fe 4% 11 PCR mixture :

19. w24 P AlHro sz g o

20. #-eppendorf *x » PCR machine °

21. &7 PCR program :



2 2R (C) PR

1 93 1:30
2 93 0:20
3 48 0:30
4 72 1:10
5 £ 454 F 2~4 > 30 %

6 72 5:00
7 &

22. »PCR 24 4ml £ | ml 5X loadingdye & & > /2 » RAH* » 11 1%
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TCDD# 5t 2 PA50 4 F] 8% 48

Cytochrome P450 (CYPs)&_— ## 5 heme z " cmonooxygenase fi% %
Fv 0 FE R~ BSR4 2 xenobiotics # ¢ enF it R ggpa i
TN F PN £ R O ARAFIAE L B4 0 BoAt
¥ 4ve2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD » X B ¢ ) i% i wm* p e
AHR/ARNT % & @ifenia it iv* > FHCYPIAL £ CYPIBl A& Fihi 3R
@° P EFREAHLT UF RF DA T 0 AMERRBES POl T
PASOE 24 I3k € pcdey > KT 0T MG IEE L F A0 KRR RITRA LT
3 oTCDDE H v %B 4 4 o

fif @Az b )i ¥ s 4% Caenorhabditis elegans 5 22 4 0 73 d
E.coli z lacZf F]fe & 1 P450 > § 5 /i 8 TCDD/ 6 pF » 12
o-nitrophenyl-B-galactopyranoside (ONPG) % = §& ¢ o

RGN
1. &7 FAETCDDrE & % RdL ™ RA TG H 5 o

2. MERBRE A S PRILT o PASOA FIE 0 AL R Tk MR R -
3. R WA A~MRA TS A S dptho teRlie kY T TCDD% 3 & 7 4 4

F7 @ EAn M ek Flp s o



4. T3 (knockdown) P450F F1% » At~ AP F EHE

ER B
REMA LA i REFH A

25CHEE % 4
3 &

D Ry

£ FHEE

OP50 strain

WT s

2 AR
AEE PERESRR: §
PCR 4 % P
DNA polymerase AR 4
p10 Pipet R 4
plO tip ELF
EE BT ki
g RS
Na2HPO4 58

P At 2~3%
Cholesterol

PN
L. @f ek
2. DNA ¥ ¥4 7%

i DNA e | 2 REER > A2 ¥ iR+ A5 DNAP - * 0.8%
WARAFE 0 IKb n0T R 1%WARA 4T o B BEE R A 0 e IXTAE
(SOXTAE A8 50 @ )dcik e Bid i3 15 > B 2@ %0 > % % o » 9
PR B RN T 2y

P

i
e

(5.4cmx5.9cm) @ - 3 &HH > R F e o FIRFEFNS



% 2% IXTAE # &7 > DNA #f 540 » 110 #84f DNA 3£ B4 ) 0 i » 3 3F

WA+ > 11 IXTAE 5 S 7% 0 £ 50~100 R¥EFTRT & FRM T A FiE L
BIEFEITALIAEE (9524 BT kB3 948 12 ethidium bromide

(F05mgml) % ¢ 55 A wrji-kmd aUVETHd ik 1% DNA
A BRSPS HUTDNA A G <) 2 kR 0 TR A
3.DNA £ &4 & (ligation)

(H)PCRAF 2 ¥ &

PCR #7{% # 4 DNA B~+ ¥ 25ng> 4c » 1ul pGEM®-T Easy Vector( 50
ng/ul) ~ 5ul = 2x ligation buffer 2 2 1ul T4 DNA Ligase (3 Weiss
units/pl) » MR L = KRA T RRMA S 10pl o 2 ACT TR RF BE A
FRTFEL

(2Q) #FREHERFIBRLEE
77 R pEF 2 Bhensuk DNA 3% 3ul e ~ 1ul vector (FF &
7oA R IR Bh 2 SR 4 A8) ~ 2ul T4 DNA ligase buffer ~ 1ul ATP
% 1pl T4 DNA ligase » ™ & F= & k4 2 S84 5 20ul> 5 16CT &
Tste & o
4. ¥ 3] (transformation)
(1) ¥ # =% (competent cell) B #

PO PR BE - F A E coli {iE SmlLBE &R > 12 37C
FRRdri A% 2o p IR RpFpR Y B 80ul 43/ 50ml SOB £ %% ¢ » & 37C
wiFRA 0 FRE N OD &R §kidid 045~0.55 pF > 7 BFiR Bk
10~ 48> 218 & 4CT > 12 3,000 rpm B 10 4 48> BEH6 3 5+ it > 4 > Sml

& Bk10~48 > 2 18 & 4°CT 1 3,000 rpm &ts 10 & 45 -
]2 1+ A% o 4 1,200l TFB %2 70ul DND i3 % 432 3 » % 7k 10 4 48> £ 4c »
70ul DND 7% /%48 3 » ¥ 7k 10 ~ 48 -
(2) i3] (transformation)

P~ 210ul E.coli i 3% ¥ 4v » 5ul c9E 2 5 48 DNA (recombinant plasmid
DNA) 53 J8 & » B 7k 30 A 4o HEi% £ 42°C-kig ¥ & th i (heat shock) 90 #) »
BB wrkd 5448 %14~ 0.8ml SOC # % /% (SOB % i ® 4t » 20 mM glucose)
BIRELE N IICERFETEA I/ F - HEEERCHR204 > 2



hLpiR o R R AR E FREATR S 0 55 F 5T Ampicillin
Z LB &z ¥ (LB/Amp)’ E* 37TCH ZfHEEE -
5. REfE 224 F & (Polymerase Chain Reaction * PCR)

F AR e T IRA 0.2ml e i

Sul H % cDNA 3 %
Tl 25mM dNTP

1ul 30uM primer-1

1ul 30uM primer-2

Sul 10x Prozyme buffer
Tl Prozyme

36ul H,0

BR8A% 5 S0ul > ~ PCReycler ® » 3k 24858 » B4nk o

R A B

Denatural temp 94°C Imin
Annealing temp 55C 2min
Extension temp 72°C 3min

PR 35 50k F O o B i5 B~ 10pl 12 DNA 9 T A kR A 4 o

6. £ & Byl
7. ek eBaR S R
8. RNAi

I PRS2 IFRP E %

p Ay R 10T = &

—_

1/20(z ) RARRFHWhy | 5 =
BORH IR BREEH D) o
2. DNA & RNA & *L4p5 -
4 4 Hjieprotocal(PCR ~
RNAIi...) -

FLEES

4.
5 BRA%L(A~)-
6. eF 2 FHRER
1. pe# -

(1) NGM -~ LB broth M9 buffer

121(3 )

g




(2) » FEARHARTCDD £ £
B -
2. -~ Eplate ~ % 7 °
P I eI E 3 Sl £ el
oo

4. 4ie K 3tprimer 7 —order

primer(CYPs, hsp,
metallothionein...) °

1/22(=) PHE LRk HREY o
123(p) | #ERADFEFEENER
B -
PCR—EZP450 71 % & en%
Lo
%] i gel
T o
Bg PR VTR
2L ?
POOE ~w RiRokavRaY (3
BBl 7)o
124(-) | BB&EH240ris = F
PCR—# %% 7R 2L Fl4kinduce ?
1/25(=)
1/26(=) RNAiH i o
Cloning °
1727(z ) Cloning °
knockdown#t @ -
1/28(1) B~ z4Fknockdownii B ¢
B F
1729(=) #knockdownst & % » 7 kR
sTCDD*® -
130(p ) |[B%&s24hris ch = F o
1/31(-)
2/1(=)
2/2(=)
2/3(z)
2/4(3)
2/5(5)

2/6(p)




2/7(-)

28-11  |% &

LB &e erkag -
(1) fhHpip et ¥ 7 o5
(2) #Hokie ...

2/12(=) | BB R kAP o
AR .

2/13(p) BB &E24hr{s e = Koo
PCR—# % 77 & Flitinduce ?

214(-) |BE

\\\Xr
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1. www.cy.gov.tw/XMLPost/xml_di/attach/0931900839-1.DOC

2. Hites, R. A., J. A. Foran, D. O. Carpenter, M. C. Hamilton (2004) Global

assessment
of organic contaminants in farmed Salmon, Science, 303, 226.

3. Whitlock, J. P., 1999. Induction of cytochrome P4501A1. Annu. Rev. Pharmacol.
Toxicol. 39, 103-125.

4. Custodia N, Won SJ, Novillo A, Wieland M, Li C, Callard IP. Custodia N, Won SJ,
(2001) Caenorhabditis elegans as an environmental monitor using DNA microarray
analysis. Novillo A, Wieland M, Li C, Callard IP. Ann N'Y Acad Sci. 948:32-42.
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g% (cineol) ZiEimihi & 42 - » X4 flnE S 2
F ook ke IR B T MR AR T
S * & B (Caenorhabditis elegans) Bl:E ™ & £ de JH 3 2 % o0
EZ2H7 FETEDRLNGT L e FURE ZHRA RS
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BEZZEFI&EHE T SEEF Y BB SR PR a2 - ik
k ¥& (Eucalyptus urophylla) (#%4 2., 1998 ) ~ . 4 ( Hyptis suaveolens ) (Rivas et
al.,2002)~ &% (Curcuma longa) ( Chattopadhyay etal., 2004 ) f {847 435~ 3 3
BEZOH DT RTAFY L B e R £ B - (Tribolium
castaneum ) fv 3t % (Sitophilus oryzae) ' § £ = i® * (Repellency activity ) (Rivas
et al., 2002) > @ & F " 7 @& & B 5 424 (sedation) % @& % 45 (motor
impairment ) ;% f& ( Sayyah et al., 2002 ) ; = H-E £ 5 * £ iz E 2
(1,8-cineole) » & vz f54#3 e & j= ( Phascolarctos cinereus) CREET EH
5L %2 ok 88 eitolbutamide hydroxylasei® t+ F = (Liapis et al., 2000) ; @ &3
F @k jiH P T AR & B 2 hydroxycineolic acids 5 1 - #eF i kg K4
2 (Boyleetal.,,2001) » & fiipl@ b ji A3 E F PF @ 57 i e £ 4 )
BHE 4 e ¥ 5 B (Passetal, 2001 ) °
[#4]

44 (Caenorhabditis elegans) 3t 42,8 4= > g pRor L 0.1 24 240 A
PARE T A4 F e A REY ¥ EG A A A I rpiek iy
(hermaphrodite ; XX)frz2 44 (male ; XO) > 224 B 48 §.d »tfe 3 252 pFrX 24 ¢ (1L
Z ¢ W) o|E A BT x> p R B A D F G 01%
(http://biosci.umn.edu/CGC/CGChomepage.htm)- & = 4 7 AT = F %
dfe BB R TR A X R - ke XS e o
s 14 pFis e & S % - #) %% B (Larva one ; L1) » i?zp 88 ik Y m ¥z o
miFe Zied (LIoL2oL3oL) % S & 4o 5 3 959 B A ime o — @ = » 620
BRETRALI IMETETIANNAT *‘ﬁ“"‘““rﬁ Rz 22 B Y=
TR REFREREEGLEFRL LR TCEFg (LA 68 b
2004) -

FHRAEY s mikpr o L2g8 r - BHARDFTYLAREE T SR 0 AL3
Lofos A S ol & 7 o0 A TS R R PR RS -
ERTRERT VR EIERERTY - - RAERAL L 6P HZ X F
f@%ﬁ“f«;% CEBHEFRREAI 2 MR 8 Y FEOWmER AR

Clm T R MR RRE RS (T R p
ﬁ‘ #’trﬁ GRS T Rl I UL
(Pi P )

LFEARAHREF DL LN > 223 F RPN 45 o

2 A E R A k- BT AT g

5 B 9P > FP

[

“J
l-.\



=T &RE G EH
(-) &%
1. 238 ek 2 HLF o o o o o o o o o o o o o o 3%
20REHEE S e e e e e e 15
3. BpicPRAR S A (NIKONPR AR frfd28f ) « o o ¢ 0 0 v 0 o e 18]
4.r—$5ﬂr§§/3\;ﬁ$ ...................... 15
I = S I T L R I IR I 15
6. T I AT 0 o o o o o 0 s e e s e e s e e e e e e e e e e 15
2 T - 5t
(=) &5
NGM(Nematode Growth Medium)
1L SL
1. NaCl 3g 15¢
2. Agar 17g 85¢g
3. Peptone 2.5g 12.5¢g
4. H,O 975ml 4875ml
121°C = [20~304 4= 7 s » 4 P2 55C 18 40 »
5. CaCl, IM 1ml Sml
6. MgSOq4 1M 1ml Sml
7. KH,PO4 IM  25ml 125ml
(PH=6.0)
8.Cholesterol ( 5mg/ml in EtOH )
Iml Sml
LB broth (Luria-Bertani) M09 buffer
Tryptone 10g Na,HPO4 6g
Yeast extract S5g KH,PO, 3g
NaCl 10g NaCl S5g
MgSO, - 7H,O  0.25¢

Bl s ok

121°C# 2051304 48

= % & F|OP50 strain

B2 ths %ok

121°C# 2051304 48



o~ SRiEARE S 2

1L pe fINGM3s £ & > i * Celeganst fEatf » % B20°CEE Y > - % i3
BLRH I Vg R R T k2

2 ARG 0 RIFRA RS T AT A A

3B fRIB AT BB AL A P RS RE D R T PR R

(LO-L4) » &pfhs A de 2> 5 2108 o

4.3~ & £ 4l - E 2 (cineol) - Lz E 4o AR £ F 22 7100%
CEET RN
(1) b i ~#ok? o B R Hoksk » J0FNS A £ 27 345 @

7Sk o~ Bk P & AUERBATR A T STENS § 5 2 Ak

(2) #3400 F s KO o FEFE 3 FAF o P FE T RLaF AR A

A L KL o g AL 0 A T R RO 4

()7 d FARA 47 Rtk 2 d FRED P FRITEE Tl d chlp b 4o

S & A 2 4 A & - T R PR ) (7 R
& u B HFRRR S T75% ~ 50% ~ 25% ~ 10%

6.4 fiik B cheifiid (10096 ~ 75% ~ 5096 ~ 25% ~ 109 ) fr— ‘st (7
PN ) RFERSR o - RO AFE TR PRAE LY o b
Fb P R E R R T R R A AR R F (T A e

(5% & pe]
ATRHRE SRR PR AR
(1) 1’458~ 1L 7k
(2) »mulg s+ ffedpg® 55~ [Yeast Extract] 0.5g ~ 4% 1g > 4v »
-y SL SNV NI I E BP. =
(3) #- 1L g e s K2 B % 4 enT RAEA)HLY » & #75 200ml
(4) #EF [Agar] ¥ = ] & ] #gf=3g se » > M3IHHES o Sfle
e agar Fdl N B AtendES oo
(5) MERHRESIT B % r FRBRAFEN L7 F - (1210)
(6) ¥ lhr s #4555 > BLTARFIJFIFS o
(7) #RpEzadwth - -@rpded
(8) G- HPFR A 45T > 1L PARAFILM % 4f > & % 8% r kf4 v
HIZHAEBYLI R A RR- L P Er P Py AR A F
(3 E3RFAE]
(1) 40 » 5 2L ek
(2) #stR A FOBL o o fp o BRI RE (F 84 AHF)
(3) HTHHM > £#% lhr AFETP VRS ol R M2 15 4 B
B AE N avkan s B E- S0k Rl AR IFF

oo



[ & FE e 5]
(1) 12 T0%<iFph dedd p 30 & 3
(2) g * 5 BEUVE (BEUVEEEI 73 4)
(3) @ % pr o UV EMP > 2852 b BRI H
(4) 7 i~ & Ak (v 5 i %0 10 SUEIE ) 4
(5) et * 2L xBEUVE H- LRETELSIMP R
[ #£E.coli]
(1) Brcim @ ir s @ae i & aug & Aokds @ o)
(2) s gyt > 2o # 0
() #ptfhardp FRALTI RS FRE S (FREFRZ S
Fe T2)
(4) MBIk PR RS FiS 0 N ERERS-Ecoli i A4}
(5) L% BHH > L2 00F g Ayaeme s o
(6) 72 PARAFILM %3t % x > £ &S B Lxp i@ p h ~ &4
Bt R AR A AR B o LR ESTCaEERY -
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SAA PR KQ2004) 4 L2 ERF AL PIET KEFRETEEHIL -

Boyle, R; McLean, S; Foley, W; Davies, NW; Peacock, EJ; Moore, B 2001.
Metabolites of dietary 1,8-cineole in the male koala (Phascolarctos cinereus).
Comp Biochem Physiol C Toxicol Pharmacol. Vol. 129, pp. 385-395.

Caenorhabditis Genetics Center. http://biosci.umn.edu/CGC/CGChomepage.htm

Chattopadhyay, I; Biswas, K; Bandyopadhyay, U; Banerjee, RK 2004. Turmeric and
Curcumin: Biological Actions and Medicinal Applications. Current Science Vol.
87, pp.44-53.

Liapis, P; Pass, GJ; McKinnon, RA; Stupans, I 2000. Characterisation of tolbutamide
hydroxylase activity in the common brushtail possum, (Trichosurus vulpecula)
and koala (Phascolarctos cinereus): inhibition by the eucalyptus terpene
1,8-cineole. Comp. Biochem. Physiol. C Toxicol. Pharmacol. Vol. 127, pp.
351-357.

Pass, GJ; McLean, S; Stupans, I; Davies, N 2001. Microsomal metabolism of the
terpene 1,8-cineole in the common brushtail possum (Trichosurus vulpecula),
koala (Phascolarctos cinereus), rat and human. Xenobiotica. Vol. 31, pp.
205-221.

Valera, D; Avila, JL; Aubert, L; Alonso-Amelot, ME; Rojas, LB; Usubillaga, A 2002.
The essential oil of Hyptis suaveolens (L.) Poit. and its insect deterrent properties.
J. Essent. Oil-Bear. Plants Vol. 5, pp. 126-131.

Rivas, R; Valera, D; Avila, JL; Aubert, L; Alonso-Amelot, ME; Rojas, LB;
Usubillaga, A 2002. The essential oil of Hyptis suaveolens (L.) Poit. and its insect
deterrent properties. J. Essent. Oil-Bear. Plants Vol. 5, pp.126-131.

Sayyah, M; Valizadeh, J; Kamalinejad, M 2002. Anticonvulsant activity of the leaf

essential oil of Laurus nobilis against pentylenetetrazole- and maximal

electroshock-induced seizures. Phytomedicine Stuttg. Vol. 9, pp.212-216.
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- ~AAB 2R

AW g EEFHL > FhAA BN me 277G b }—-ﬂk o 4o
Simondsia /2. {838 5 3k, > Tetrameres 2. b3t 2 fefs B0 2 zka) eex
kT 0k -

ﬁ&zﬁ%z»$,&&g(wmmnﬁﬂéi&m(¢mg;i)o¢
SR A LA R F LR R e B A KRN T el It ¥ N B2 A
%] & 47T A k2 M F Hid 4 Gongylonema 2 % (wart ) > Acuaria
z_4% 7% (cordon) e §= Physaloptes /&2 £ % (cephalic coilar) % % - 3F M8
2Rl T x{’f#.xg s ¥ (alae)e &3 Appcdilgor & L A4 ohaC
(outer membrane ) ~ A4 % (cortical layer) ~ A F (matrix ) ~ frik &k
(fiber layer) b’L’rﬁc‘_qV ) 3B *f#.;% A G SRR o

B AMES  BFM&C 4 CHHS DRP E 48 {5 2"

( http://www.csie.ntu.edu.tw/~piaip/courses/bio/graph.html )
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4 #KATEANRHIRE P DA ORG Fe 0 FLBH 58T HAB R
4ot s DlAeETAR S kg £ 4 ST %
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(-) &E
EH 33 * g
BAx 3 )
B5CEER® 1 BERL
£ REITS 1 L F e R 2
[EE Ve 3 B S 26
”EE 1 Vs mER G EH
EPE R 1 R
A% 1 PP P H
Ll B & M 4 1 AR ENERAFRP D
3%k g 1 BEEe
(=) &%
NGM(Nematode Growth Medium)
1L SL
1. NaCl 3g 15¢
2. Agar 17¢g 85¢g
3. Peptone 2.5g 12.5g
4. H,O 975ml 4875ml
121°C = F20~304 4852 76 » 4 4r255C 18 4e »
5. CaCl, IM 1ml Sml
6. MgSO4 IM 1Iml Sml




7. KH;PO4 IM  25ml 125ml
(PH=6.0)
8. Cholesterol (5mg/ml in EtOH )
Iml Sml
LB broth (Luria-Bertani) M09 buffer
Tryptone 10g Na,HPO4 6g
Yeast extract S5g KH,PO, 3g
NaCl 10g NaCl 5g
MgSO4 - 7H,O 0.25¢
Al gz ok PRl AR S g o

121°C 7% 2051304 48 121°C % 2051304 48

= % & F|OP50 strain

e~ R iR AR S R
1LAFNGM3: & & > £ * Celegansst & B >t £ A » % E20CIE # 4 »
H- T RRFHE R FE RAFL B
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