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3.1 aUnsallunisnaaas

o > w0 DN

© © N ©

10.

11.

12.
13.
14.
15.

16.

17

18.
19.

e

auUEe (hot air oven) U UE 600 784Li3M Memmert, Germany

114 (incubator) §% BE 600 18313¥n Memmert, Germany

D
De

eBe e e
=2

e §u Clean model. V4 1891i38W LAB Service, Thailand

b

1A7R9TAANLTINNEA-69 (pH meter) §uW S-20K 189LiFHM Mettler-Toledo, Switzerland
Lﬂdﬁi‘ﬂ\‘lﬂ'mﬁuﬂ‘mﬂﬂ“ﬁLL@:?‘.‘:!M?JLLﬁQLL‘LIUlﬁﬂQ'm%"’ﬂu (thermo-block) §14 Mylab™ Thermo-
Block SLTDB-120 2841i3%% Seoulin Bioscience, Korea

Wi3nede $u AG285 PG2002-S uaz PB3002 1841731 Mettler Toledo, Switzerland
\Wanathunan (vortex mixer) §% Geniell G-560E 18413¥% Scientific Industries, USA
wisesiliausinda (autoclave) U MLS 3020 724131 SANYO, Japan
Lﬂ?ﬂwgumﬁm‘nﬁﬁ%\ﬁﬁ: (bench-top  centrifuge) §U 2600 ¥83LFHN Denvelle,
Germany

L399 FACSCalibur Flow Cytometer §u BD FACSCalibur™ 183138% BD Biosciences,
USA

dﬂdﬁﬂﬂQUQquMQﬁw§ﬂuLﬂ?:ﬂdt‘ﬂih (waterbath shaker) §W NST 2000 28913H%
EYELA, Japan

waaslatiames (Sonicator) §1 RK100 1i5#% BANDELIN, Germany

Ultraonicator) §1 UP 50 H 1i3% Dr. Hielscher GmbH, Germany
Waisuudndan (Haemacytometer)

mm‘?m?:mauﬁq@rymﬂmﬁ (Rotary vacuum evaporator) §u N-1NW Li38W EYELA,
Japan

lulastlilm (micropipette) 4 P10 P20 P100 P200 P1000 uaz P5000 189173t
Gilson, France

NITLANARBINANARN TUA 5 NARART IBILIFHM Nissho Nipro, Japan
gansevdFagUalingaglasesdian auwranraiundneg 0.22 lulasuims Restek,Thailand

aunsaidmiudann
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14

- Gel Documentation wazltlsunsa Quantity One 11 4.4.1 199LTHN
Bio-Rad, USA
‘Ijmﬂ?‘mﬁﬂﬁ’m:ﬂ’ﬂmL@aﬁmﬂt‘m‘fmﬁa (agarose gel electrophoresis)

Mini gel electrophoresis system I89LTHN Mupid-ex, Japan

3.2 LANANUN

—

© 0 SO B R N

_
o

11

12
13.
14.
15.
16.
17.
18.
19.
20.
2%
22,
23.

AT AANEIAR (yeast extract) 98913HW Difco Laboratories, USA
nglAAaT8LiFM Difco Laboratories, USA

azn11saLaa (agarose gel) 1831sHM Prondisa, Spain
TnAalpsalss (NaCl) 1891589 E Merck, Germany
Tnpenlansenlas (NaOH) 2891580 E Merck, Germany
nsalalaspassn (HCI) 129158 LAB-SCAN, Ireland
neaadmnidindu (glacial CH,COOH) 1841i51% E Merck, Germany
NALIATEA 1BILSHN Carlo ERBA, France

ANeNezFRIA(LIAC) 199L5HN E Merck, Germany

. carrier DNA ﬁLﬁulﬂﬁﬁuQaTuLaanG(Deoxyribonuclei acid Sodium salt Type lll from

salmon testes) 18415¥% Sigma, USA

. Wuaa (phenol) 184Li39N E Merck, Germany

NP-40 194131 Bio Basic, USA

Propidium iodide (PI) 2241i5% Sigma, USA
Ortho-nitropheny|-b—D—GALactopyranoside(ONPG)%QU?“J&"VI Bio Basic, USA
Polyethylene glycol(PEG) 184131 Sigma, USA

Trizma base (tris [hydroxymethyl] aminomethane), (C,H,,NO,) 1841i31¥" Sigma, USA
EDTA (ethylenediaminetetraacetic acid), (C,,H,,N,0;Na,) 184Li3s" Sigma, USA
SDS (sodium dodecy! sulfate), (C,,H,;0SO,) 1841i58N Nacalai tesque, Japan
aulnifaaweynaiangedlizsn New England Biolabs, UK

100 bp waz 1 kb DNA ladder 28491i35% Fermentas, USA

Phusion polymerase 184158 New England Biolabs, UK

dATP, dCTP, dGTP uae dTTP 289155% New England Biolabs, UK

Ribonuclease A (RNase A) 1891i58W Sigma, USA



24. Proteinase K 1841319 Sigma, USA

15

25. gaananaueaInaznisaiaa QlAquick Gel Extraction Kit 18915% Qiagen, Germany

26. galainduAn Rapid DNA Ligation Kit 7841i35W Fermentas, USA

dd' = d' = (3 i
wnews arsaiinliluntmasemnriaddunsaianisiiaszt (analytical grade)

3.3, HAALATHUANLIE

sneazidunrettanuasuuanGanldlunismasaslduansluanisai 3.1ua23.2

ANNAAL

< o Je % ao &
A5 3.1 FINUGEAAN LT IuNUISE
\

aneNugEan alulnil/ Wiulnid ienansdneByumaTian

w303 tro1 leu2 ade2 ura3 his3 cani-1 R. Rothstein

ANzds1 wilauiu W303 aniiu zds1::TRP1 1#5unnann Professor
syr1::HIS3 pdr1::hisG-URA3-hisG Tokichi Miyakawa,
par3::hisG-URA3-hisG Hiroshima university

Ampk1 witlaudy W303 enidu TRP1 mpk1::HIS3| 1#Fun1a1n Professor
syr1::HIS3 pdr1::hisG-URA3-hisG Tokichi Miyakawa,
par3::hisG-URA3-hisG Hiroshima university

Acnb1 wislauiu W303 anviu TRP1 cnb1:HIS3 | l#Fun1a1n Professor
syr1::HIS3 pdr1::hisG-URA3-hisG Tokichi Miyakawa,
par3::hisG-URA3-hisG Hiroshima university

< s &
g1aN 3.2 AneNuguuARIEEN T lunudSel

o & aa
ANBNUGULANLTEY

' alulndl/ Aulnd

LANANTE1989

E. coli #neug DH50L

480d/acZAM15, endA1, recA1,
gyrA96, thi-1, hsdR17, relA1,

SUpE44, deoR, A(lacZYA-argF)U1 69

Hanahan, 1983




3.4 narannnazlaalniandlalnalnsinas
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natadaunaziaalnioaalang nfmasmldlunimaseausnalumisnen 3.3 was 3.4

ANNAAL

= a a &
A1919N 3.3 wa’muﬂmmumtﬁqzm

NAANA

atulnil Wiulndd

NEIUR

pYES2

151 Invitrogen

PYES2::GAL 1p-CMPA2

3

1% 442U GALTp-CMPA2

unsnlunatalia pYES2

1#5un1ann Professor
Tokichi Miyakawa,

Hiroshima university

PYES2:: GAL1p-MCK1

17 udau GALIp-MCK1

unsn 1w na1adim pYES2

5 g
a¥alun1meaail

pPNV7:: GAL1p-MPK1

13Ud9UGAL 1p-MPK1 unsn

T naraNs pNv7

#5un1a1n Professor
Tokichi Miyakawa,

Hiroshima university

pKC201

pPMR2A-lacZ

1#%un1a1n Professor
Tokichi Miyakawa,

Hiroshima university

=) a o &
319N 3.4 Tadlndaaate nslnsinasnlilunudeil

Taalniardlalnalnfiues] adutiandlalng (T.) WNEIMB)
Mck1-Fw CCC AAG CTT GGG ATG TCT ACG | #aiasiviawiiald
GAA (60.8°1) TunsnAaes
Mck1-Rv TTG AAC GAC TTA TTG CCC TAG | fiAsnziauiiiald
GCG (59.2 °«) Tunmaaesis

3.5 AN19ATNNANENA pYES2::GAL 1p-MCK1

< unsniiu MCK7 lunanafia pYES2 lusumiaanaaann1ed GALT promoter 393

aAUgNATWIFaavisnTwawlmd Hind Iuay BamH | AMuaNAL
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3.5.1 anmaluRnAlauLanas S.cerevisiae A1ENUS W303

afiapLduL 0t asa 1R UE W303 Tat3sianediafluaivisinas YPAUD
(MARWIN N) T 30 asATaTaadruAuTiuenigadT 10,000 saUABUNT WL 5 WNT ua
Eraaadlasnnnaulsndannida 500 lulasans tuuanisadi 10,000 seusawtd uiy 5
wift anaka vaadnlaldlunanalulasiasauin 1.5 fadans tAx 200 lulasans 184
ANTATANE A (A1902818IA Usznaufas 2 % Triton X-1 00, 1% SDS, 100 mM NaCl, 10 mM
Tris pH 8.0 uazr 1 mM EDTA) 200 lulasa m3189Phenol/Chloroform/lsoamyl alcohol
(25/24/1) (MARWIN 1) Waz 0.3 nfuTeaiaufiaruIAEURINANENa1N 0.52-0.45 TuAsew
wFaa iy wdnanlaeldiataaadinguiiuean 3 wad 30 3und udadadiu 200
lulpsans TE e (nnAswan 1) 14 14,000 seusiaurd Whiaan 10 v @mﬁu%uﬁ']
thdurnunaiadae Phenol/Chloroform/lsoamyl alcohol (25/24/1) fufinanadasey 14,000
sausaui e 10 wi @mﬁu‘%’uﬁq Yindurinaniia 1 fedans 18UBNUBALTINT
fhuusnmzneufiswaita 000 sauseuad 1Hhiaan 15 wd dazneumEuedld sdy
400 ailnsAns 799TE TMineF pHB.0 e RNase A 30 lulasniusiefindans Linfi 37 890
aFes Thanan 15 wi nisantdady wenludflonesdien (Maruan 1) Anadudy
4 Tan§ Banms 10 ulasans aanifudia 1 fadans saianuesLFans warlnalaiau
Ao 20 Tulpsnsurefianans Bunns 3 lulasdns 1ind -20 asrsaides Whioan
30un# udadetiuuanaznauALEued 14,000 seusawd Wunan 15 uni davneuAidy
LT lEu1 81989870 %ianiues MaliRznauREuauRe LdrAsazaNEAznauAal 50

ulnsans 289 TE Tvinas

3.5.2 liNUSmuALEuT2e ORF vastiu McK? Tamljisengnldwadinalsa
(Polymerase Chain Reaction, PCR)

aluinAdueiilfainda 351 uminlfFRangnlinedwesa Tanldinswes
Mck1-Fw Uuaz Mck1-Rv 34411n1zsiad9s ORF 1848y MCK1 wanfmusiilédulana 5
Wy 3 arfuwaisnmnzsaeulmiFas iz Hind 1l way BamH | Anxdasy Taald
annazaanljndungnlinedueisadil 94 asAgaiden 15 uni; 94 asAsadaa 30
U, 56 aeAIAEA 30 U, 72 aeATAEEE 1 W9, 35 98L; 72 asAEalTad 5 ui

iunasiusignidneduawsain -20 asAadaa
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AadaundnusiaInisangnidnedwaisadasarnilsanadianinsinisia
e leeszon aznleadudu 1.0% Sanaanluiivas 1XTAE (Meanwon 1) wadluuuy
Rurintvddauey szl lfivesenia Usesldesnilsamautesolszanm 30w
NFuarmisainaildaslunguwef miwas 1XTAE Wivangendreznlsaaaidnties
a o aa 2 % Y v =) [ a a
nandarazaeAEweiudRanN (Meanwan 1) WAnnaududuresdiily 1 win voesmdy
|BVFBNEBARIAUIBNIAITFIU 100 bp DNA ladder adludadda anfwinaianinsInisdalne
UganBianlnsivisda Mupid fapaNsineAndg® 100 Toasl  MeldaunseicdinRuaes
4 A - a v v Y
usanAuasugiAfaufianlawisugarauaznilsalaadnsu fanaznilsaaadas
warsulusludanududu 10 lulasnfusefiaddns (nAnwan 1) Wuean 510 Wi
RSINAUOLABWESAY Gel Documentation 11sunss Quantity One version 4.4.1 (Bio-

L
Rad, USA)

353 AANARNUNANIINDRLNALIHUATNAENA PYES2  AaELsANINTU
vaulal
pananingignidnadmeranidainds 3.4.1.2 uaznaadia pYES2 (317 3.1)
gaezavisnduieulasd Hind 11l uaz BamH |Tmﬂlﬁ'dwuammﬂﬁﬁ?‘mﬁqsiﬂ'tﬂﬁ AduLe
1 Tulasniu 10X e 1/10 1991 fBunmsianun wansnduauled 1 glinsialulasninaes
Avweuas FulRlM Bunasgaiemusansfasinlaantlszalaenida antunanlvidn
s ] cl' a ] .'4 o v o o
i Uunguuugi 37 asAangaidos Wunad 2 49l asoaaaunanissndatiaulaisn
amrzaNIannanlilude 3.4.1.2 uarananansngiainaznalsaaadianinsinisda  Aqe
IARNA WANRNARANAINIAA QIAquick Gel Extraction Kit (Qiagen, Germany) (N1ANWAIN 1)
ad a v Yvoa o .Z d'ald < d' ¥ :1’ a o '3
AINIBIeNTENENan TnednTuasnilsalnaniaduiaruIanFeInIs AntumEnivines
QG 1311R3 3 wihreswinasnilsaaa (Wumdneznilsaaa 100 Radndu Niuaaswindy
100 Hadang) W hihinngumg 50 ssrngadeailuigat 10 wan vsaaunsyisaznnlsaaa
arataunNe dauarsazatsdmaedldaslu QlAquick spin column tinliumyuvRzeAae
¥ v 1 4
AYINIFY 12,000 sausawd Ngaumniives iwwa 1 win indoutlanie Entiwines PE
Fums 750 lulasans acluagduil wiluwyuwiesdanaauia 12,000 seusiaui i
oo ay H - i o - ? o R S o
a1 1 WIN Nguugiivas wmdautihlaienaunazuyuiviadianaiananidndoutinlan
wassinredud  fdrupsduiundinasnlulasiadlnid Binuileenilszqilasnidavie

1as EB 15unas 50-100 lulas@as Wasasausiunsas saniald 1w daluwywmies

.
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AREIA2INITY 12,000 FaLARWNT aan 1 W 7

D
8
=

D)
22D
[2O]
L

azldasazansmdueglu

aquinla

RBA322_origin Mol 273

MindIIl 355

T7_promoter

Pyull 389

GALL_primer

LA L peumoter Agel 796

fmpicillin{vari8At)

2micron2_origin
2micron_origin
<

URA3
fApal 3481 Hpal 2283
NcoI 3308 Nrul 2689
NdeI 3016 Clal 2867
URR3_promoter Nnel 2874

g1l 3.1 wnuisaninduiaulasivaswarafin pYES2

3.5.4 laindu (ligation) TuRiBUIAEN I UNAERA PYES2
lannTunidueaestiu MCK1  dndunaasia pYES2 Fuszanléluda
3.4.1.3 Farlainafn (Fermentus, USA) ANAT8913MENARAIL ATaNdIUNANTDS
Ufjisen (UFn1megna 20 lulas@ms) 69l 5X Rapid Ligation Buffer 13u1ms 4 lulasdng &
Bulauar waradianldainds 3.5.3 Buies 1 uaz 5 llasdansmuansiu wazinngu 10
lutasdms Mlaindungamgi 4 asanaadeadluingn 16-18 4alus (Ersdaureninadua

BueanaALNINLAL natadannaasausaudsiuldnmuau WHNZaNT9LEN A Lé‘um)

3.5.5 nsuanasusaaniivuuinaainanda 3.4.1.4 1ing Escherichia coli

o - <l < - '
DH50C u.'axnnl.'aan‘nﬂuﬂﬂ‘a%uuuﬁw%ﬂm‘gul.'a'namu MCK1 ﬁ‘aﬂuﬂ‘iﬂ’ﬂgcﬂ'\ﬂ.lu
NANENA pYES2

3.5.5.1 LATENARNNINUALERS (competent cell)
LATENARNNINUALIARAQEAT Calcium chloride (Sambrook WaT Russell,
2001) TlaadalalatiiBeqrea@e £. coli DH50C aelueMsae@awas 2YT (NNARUIN

n) Usums 5 Nadans wdaunliaengmgdl 37 asrgadaaflunandumu (16-18
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) dialdifusade aniudieia@eBunns 700 lulasans e saes @ aiman
2YT (nAnuan 1)  Fums 70 Nadams ﬁmsf«{l,u am flask tinldasniguundi 37
asALTALTEE Aunsia 0Dy, HAWNAL 0.3-05

WiFENE13ATaE MgSO,/CaCl, (m?"auﬁﬂul%u,a:vgﬂ%umuﬁ']‘ludwﬁ'\uﬁq) Toe
muﬁ'\ﬂaﬂmﬂ‘r:aﬂaﬂm%a'?;l.ﬁuxﬁmm 40 findans iuansarans CaCl, laemdeuay
Winaudndu 1 Tuanf (nnAnuan 1) Sunes 3.5 Tadans lunasanaiaandinaen ey
Wi fuudaseielslugrahuddddgomgi 4 esrniaaidaa AnTuBnaNsaza1t MgSo,
Faamdauszifuaoudidy 1 Twanf (Mmanuan 1) Wanes 1 faddns naulidniuuds
Lﬁ“ﬁ’]ﬂﬂﬂﬂﬂ?:’i Uneaded Suitey s lilg 50 fndans  utlugraiudeaundn
azld

‘o4 ¢ la a gy X asy 1

WRIAAIATAUDNAY OD,, WFaan1s  diaimasslunaenitusanadlaenida
1Fanms 35 Niadans MEuS L 2 naen  arndwiliwmuaisaanaznaudadianeies
mg‘um"’i'ﬂwﬁmﬂoueuqmuqﬁ (refrigerated centrifuge) ﬁgm‘nqﬁ 4 asAgada ANED
Tunnsvauies 4000 sausaud fhuasn 6 Wil (Rusfumeuiifioninfignmgii 4 asen
aduanaan)  meMnsaEdeRa ANA1sAANY MgSO,/CaCl, Midutiunns 105
Aadans  aslumzneudasusazuaan nszatanznaulmdiiuansazas MgSO,/CaCl,
uldierestiunay) uivaeaEERTRSTIRAzNwITaRUATaTAZATY MgSO,/Cacl, Tusa
viude Wuaan 3045 wiit i ldvauoiasfigumgll 4 asraadaannaa 4,000 seu
sound fuaan 10 Wi wdawilaiie anudinansazane MgSO,/CaCl, MiuFums
3.5 Tndans aslunzneusedanass nezanpazneuliidniuaisazant Mgso,/CaCl,  ud
lugnetnuafhuann 45 i veannndn udaunduesealaeaiierFunas 875 lulasans
pa gL uisldlunaaslulasfindfiaanidedifuBupnlsznumaenas 100-300

Tulasams unenfnusiiasalinguumgil -70 asAgaldes

3.5.5.2 neuarafidaanivuuyinaraiagngiganianting

niuanefiFreuiuunwinanaiinainda 3.5.4 irgrauimusiaad £ coli
DH50C $aeiA% Heat shock (Sambrook uaz Russell, 2001) Al WrpaniuAlIad E. coli
DH5oc Mfulingomali -70 avgadaauuglusranuicdiazaiediy ldraenduuwin

anaianlainnliannda 3.5.4 vavuaaslupauninusiaas E. coli DH50C 15u1ms 100
lulasams aanliidiiuudatin i lugnaitudailunaiatinades 30 wai 1ae heat shock

fgompl 42 asraadaadueat 90 Funfl Waasuar Wudaslugraiudeiuiiduoa
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2 Wi udaduAnamamen 2vT 1Bunas 1 eaansachlunasslaonide uaziiliiud
gouui 37 avrmgadaaidiuoaiatinaies 1 Falua it ansaTaELTIIUaeETES E.
coli DH50C Tinsmuavafirend  wuwimanafiaudanBunms 100 Lilasans nindesuy
aatapaTends LB Fwnanarsfiouzuenidau (manuan 1) Anadudugeriin 100

Tulasnsusediadass Unngoumgi 37 asrgaidoaiiuean 18-20 dalua

3.5.5.3 AnLaannsuanNauaIuY (transformant) ANFABNTULUINAAN AT
ABINIS

fndenialaiiaes £, coli DH5C Faiipantunwinarafiafisiiuiuifanis
a'aml.m‘nﬂgl:ﬁ'ma%‘ Colony Cracking (http://kuchem.kyotou.ac.jp/seika/shiraishi/protocols
/cracking.htmi) Faih thlalafifléanda 35,52 n1iEnaenenasITauds LB Jenau
arsUfiauzuenndauaudndugaiiedy 50 Tulasniuseiianans @m&uﬁuﬁfqmuqﬁ
37 asradnaiuiu antuldliRniueendeitalaiites £ coli Fandraanazans
W 20 luilpsansragnsazane cracking buffer (84198818 cracking buffer Usznavmae
50 mM NaOH, 0.5% SDS uaz 5 mM EDTA) uazsirlihinfigrugi 55 asrnisadaa dlu
1981 30 Wit aamiuidia 4 lilasdnsaes 6x loading dye (MMAKUAN 1) UAZASIARAL
Fanaznlsanadianinstiisiannadaninanlilude 3.5.2 laaldnanaiia pYes2 fluge
paupumaey wazdenialaiiitnnanaadisfigniesiiensldemiluiuneusalyl

Fmdennsuanefuniaau MCK? unsneglunaraiia pYES2 Tadniden
Laqu‘iﬂiaﬁ?;ﬁmmm"s'ﬂ'auﬁuuuﬁwmaﬁmﬁgné’mmaﬁm‘?‘ﬂﬂuﬁuuuﬁwmaﬁmﬁaﬂmaﬁﬂ
QlAprep Spin Miniprep Kit (Qiagen, Germany) (MMANMIN 1) AINATIBNTENGNER Tae

=

1 = i _ [ 3 = -1 z i -~
\@EN E. coli DH50C hiilzaaniiuuwinanaiinluaimisidesdaman LB Alansliousuand

R

Faunudintugainedlu 50 lulasniuseiiadans Usumns 5 Hadaas UnuuATaE

U 37 avAIadaadaaANEaray 200 sausiawil uaan 16-18 dalus thufues

sume 5 Nedans  luvseslulasWaddoasdamyunmiesfiaciniia 10,000 sausautd

e 2w ﬁqmuqﬁﬁ’m wsruaesTaddatmes P1 1Bunms 250 lailasans amiu
Bates P2 15unms 250 ulasams nanlaunisndunasnaunsyieansusuaesGumiln
uazladuneluszoznalilifin s wid antuFuasezans N3 Fuams 350 lulasans
nanlasndunaanliurauiaduaznaung 11'111J1aqum75'mLﬁ'alﬁ’ﬂ:naumnﬁm'mﬁq
12,000 seusau® Wuaan 10 Wi ﬁ@mnqﬁﬁm uengdautinlanalu QlAprep spin

column s linyudedanadiniFa 14,000 sauseuni Agouugives st 1 wiil m
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doutnladie  wiies PB Uuims 500 Tutasams aslumedand siluvyumieedas
ALY 12,000 sEUABUIT NgamRTes unat 1 wiil indauinlaiie BusiWines PE
Usnms 750 lulas@ms adluaadnd sluwumaesedasnauda 14,000 sausieund iy
o o ay 3 2 o v A4 S A o A o o H P
A1 1 UM Ngnuuiivies mdautilans imsthumlasgranafuianidadouinlanvae
Aanacud frapeduilindinaanlulasiodlud Failasnlszqilaandariativivas B
Usnms 50-100 lulasass Wiaeasausiunsas sediald 1 il dnldilusnessaaniuga
12,000 sauseund iuean 1 il Ngouugfives azldasazaranaraiinagludawinla
< = nl' a = d' S o G = L3 a d: a o n==
Wiunangliangmuunil —20 asAigaides inetiududisrantiuuwinanalinfifudiuniduieh
AantragaTe Aldinljisangnldinedwasalaeldirauiuuwminaratisflufiduie
winvulseldwaraiin pYES2 uazmduenldands 3.5.1 Wugarvaunauanuazaaay
ATNA1AL Uz 1 Insiues Mck1-Fw uaz Mck1-Rv muasnlanaalude 3.5.2 psaagau
nandnsianlitangnidnefmasadiseznilsanatioalnsivisda madifinannlilude

8502

g 4{ a .
3.6 NMIAANTBIMEITRRNINENITAININTAEsTULEAAAINARENINT

(=3 s - ]
3.6.1. \INUTIUTINADEANINT

o y A Ao Y o 4 A4 A &y A
WQﬂﬂ']\]W'ﬁﬁH“iWTWN?']HQ'\“ﬂTTWQmﬂqUﬂﬂLQU“TQW‘nﬂu'Iw‘hJN?']FJQ']ua?TWF}m

(44

anldannisgenfudeldainunssnlgniidaunasiaig lulszmalng fannsamiiuiin

b =

o

12474y (Common name), FRINYIANRRAT (Scientific name), Fa09A (Family name) uas

gaurasieniiunlilunimeaes sussiBssangd M lunimaassiuanslumise 3.5

< o s
317 3.5 MedaRtayulnsinaihinndnnsasdasssuufias

Fn9d 999 TFRINLAGRT Faanslny daunld

Acanthaceae AEB Acanthus ebracteatus wilanlaivue 795U

, ABNINY
Vahl
AlL Acanthus ilicifolius. L witanlaivue | viasu
AN

. AVA Adhatoda vasica Nees | 1alisin 2N




= < ol o ar < '
A5199 3.5 ﬂﬂ?’ﬂwﬂnﬁqu'lﬂﬂwﬂwmmnﬂnsm'l:mﬂs::uuﬂaé (Fi|)
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ELe NG

i@ | Ie9nenmans Faanity dounld
APA | Andrographis Amanelas Namu
paniculata
BPU Barleriaiu pulina Lindl. | @laaWInau 19511
CNU | Clinacanthus  nutans | Weyntia Nap
(Burm.F.) Lindau
I3
b T v
RNA | Rhinacanthus nasutus | NN 79U
(L.)Kurz.
TLA Thunbergia laurifolia | $193m AFIU
L.
Aizoaceae GOP | Glinus  oppositifolius | {HNAN TIFIU
A.DC.
Alliceae ALSA | Allium sativum Linn. neziiew 1y
Amaranthaceae | IHE Iresine herbstii Hook f. | BiNWHALAY 96U
Amaryllidaceae | CAS Crinum asiaticum Linn. | WALWAY Ty
Anacardiaceae | MUS | Melanorrhoea  usitata | §nlwey Tu
Wall.
Apocynaceae AGMA Agar;osma marginata NPBAY AU
ASC | Alstonia scholaris | WeudRUTTOS | A16IY

(Linn.) R. Br.
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3994

sia | IeAnenAans Faanly daunld
Araceae AIN | Alocasia indica Schott | NTEATBULAY wlaenll
var. metallica Schott
AOD | Alocasia odorata C. | aaNA W lsimin
Koch
ABL | Amorphophallus un i lsinu
companulatus Blume.ex
3
¢ Dene
LSP | Lasia spinosa Thw. HNUUIN $I0
Asclepiadaceae | HOV | Hoya ovalifolia W. & A. | UNAUA NIFU
Asparagaceae ARA | Asparagus racemosus | AMN&U N
willd
Asteraceae PIN | Pluchea indica (Linn.) | 19 AT
Less.
SAC | Spilanthes acmella | inATIATY aFu
18710} ¥
Murr.
Avicenniaceae AAL | Avicennia alba BI. ULANT19 T
Bixaceae BOR | Bixa orellana L. AUAA AR
Boraginaceae HIN | Heliotropium indicum urﬁ'ﬂmﬁw M5
Caesalpiniaceae | CGA | Cassia garrettiana UANANT AP
CSA | Caesalpinia sappan | H19 AU

Linn.
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Fa09A

Waldst. & Kit.

I9a TednenAnans Feaniny donfild
Caesalpiniaceae | CTO | Cassia tora Linn. qauining AP
Caricaceae CPAA | Carica papaya Linn. | 4eazna fFIU
Celastraceae SCE Siphonodon uegn A6
celastrineus Griff.
Cleomaceae* oY Cleome viscosa | Fniael Vs
Linn.
Clusiaceae GAC Garcinia AN 1N
acuminated Planch.
& Triana
Combretaceae LLI Lumnitzera littorea | daumq Tu
Voigt
TBE Terminalia  bellirica | #N8WAN WA
(Gaertn.) Roxb.
TCH Terminalia chebula | analne AR
Retz. var. chebula
Compositae ACO A;eratum AILUFAUNN ‘V‘T’dﬁu
conyzoides Linn.
ASCO | Artemisia  scoparia | Wiguenanidl | wan
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integriforium Kurz.

F099A Ma | FeInenAans Faansity dounld
Compositae CTl Carthamus Aeles ABN
tinctorius Linn.

CAN Centratherum Weuaan AR
anthelminthicum
(Willd.) Kuntz.

) \;

CGR | Coccinia  grandis | fin@q A6
(Linn.) Voigt.

EPR Eclipta  prostrata | n¥Adl 95U
Linn.

EST Eupatorium FunFvau NI
stoechadosnum
Ham

GPS Gynura pseudo — | W W lanu
china hispida

TCU Trichosanthes UIUIN AR
cucumerrina Linn.

VCl Vermonia  cinerea | WENABNY1Y | a5
Less.

Cucurbitaceae GIN Gymnopetalum ANUAS 951
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cochinueuse

Fe09d g Feinencnans Fean ity dauiild
Cucurbitaceae MCH Momordica NI ‘:Taﬁu
charantia L.
MOCO | Momordica Wnd1a AP
cochinensis (Lour.)
Spreng.
‘
Dioscoreaceae DHI Dioscorea  hispida | naag W lsiau
Dennst.
Euphorbiaceae BMO Baliospermum FBILLAN Ty
montanum Muell.
Arg.
BOV | Bridelia ovata | Nz lu
Decne
COR | Cladogynos LAANIA 270
orientalis Zipp.ex
Span.
CTIG | Croton tiglium Linn. | daen AR
EHI Euphorbia hirta dunsdd | een
ECO | Excoecarice nezilefasa | viedu
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Fa09A

mangostana L.

a | TednenAans Faanlty dounld
Euphorbiaceae | GMU | Gelonium TUNBINE 61U
UIN
multiflorum A. Juss.
COB | Croton wlanlney aAU
oblongifolius Roxb.
PAC | Phyllanthus acidus | N AAU
k Skeels.
PEM | Phyllanthus emblica | Nzauilan an
Linn.
PAM | Phyllanthus amarus | @nlsily S
Schum. & Thonn.
SIN Sapium indicum ANDNTLA Wan
Willd.
Flacourtiaceae | FIN Flacourtia indica | Azauii Rl
Merr.
Goodeniaceae | STA | Scaevola  taccada | fnnzia NbiU
Roxb.
Gramineae CDA Cynodon  dactylon unjmwsn NaFU
Pers
Guttiferae GMA | Garcinia ann NA
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Tn99A e | FeInenAans FaaniToy daunld
Guttiferae GCO | Garcinia cowa Roxb. BENN Ty
Iridaceae BCH | Belamcanda chinensis | 914%9419 W lsiAu
(Linn.) DC.
Labiatae OSA | Ocimum sanctum Linn. | NN NamU
. OCA | Ocimum canum Sims | &N Sl
Lauraceae CBE | Cinnamomum GHRILN A6
bejolghota Sweet
CIN | Cinnamomum iners | auLTe wlaenly
Blume.
LGL Litsea glutinosa (Lour.) WM ANGIU
C.B. Robinson
Leguminosae APR Abrus precatorius Linn. uzna"ﬂmug NaFU
CFI Cassia agnes Brenan | s1awgne in
EVA | Erythrina variegata L. naanaaluny | vasu
MPI | Mimosa pigra L. Tugisu NaFu
Liliaceae GSU | Gloriosa superba Linn. | agafa #in
Menispermaceae | CPA Cissampelos pareira | NUINI 70

Linn.
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Ma | FeINeANART Faaniey dounld
Menispermaceae | SPI Stephania pierrei | UBILINAN Walsinu
Diels. 419
Menispermaceae | TTI Tiliacora triandra Diels. | iU T
TTU Tinospora tuberculata | LBTEANA ANFIu
Beumee
[ L
Melastomataceae | MPO | Melastoma [GENGEN T
polyanthum BI.
Malvaceae HAS Hibiscus sabdariffa | NILIRBLILAY ABN
linn.
Meliaceae AIN Azadirachta indica | azAN 1o
A.Juss var.siamensis
Valet
Milacaceae SMI Smilax spp. S Wt W lsiau
Mimosoideae ARU | Acacia rugata Merr. dutles a5
ACA duan 819

Acacia catechu Willd.
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Fa994

M | Inennans Faaniny dauinld
Moraceae FHI Ficus hispida Linn. f. | nzifeides ANGiu
FPU Ficus pubigeraWall. | fianseulse | ansiu
MCO | Maclura Unua A6
cochinchinensis
Corner
4
Moraceae MAL Morus alba L. nuau Tu
SAS Streblus asper Lour. | 988l ANFIU
Myristicaceae MFR Myristica fragrans AUNUNA AR
Houitt.
Myrtaceae SAR Syzygium aromaticum | NTUNG AR
(L.) Merr. & Perry
Nelumbonaceae | NNU | Nelumbo nucifera | 119uan4 \NAS
Gaertn
Orchidaceae LDI Ludisia discolor (Ker- | 31184 o leau
Gawl.) A.Rich.
Pandanaceae POD Pandanus aA8N AN
odoratissimus L.f.
Papilionaceae | DEL Derris elliptica (Roxb.) | nsluauna ANFU
Benth.
GGL Glycyrrhiza glabara CRULNA AP
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%mqﬁ 994 TeAnenrans Teaniiny danild
Piperaceae PCH | Piper chaba Hunter. Ala AR
PINI Piper nigrum L. winlne WA
PRI Piper ribesoides Wall. | azAu AP
PSA Piper sarmentosum | TYNQ ‘I,';'\l A
Roxb.
[ \
Plantaginaceae PMA Plantago major Linn. nuava V‘vfxi AU
Plumbaginaceae | PRO Plumbago rosea Linn. mngam?wum 77N
PZE Plumbago  zeylanica | \ARYAINAIT12 | $1N
Linn.
Poaceae CAN Cymbopogon  nardus plafuau Tu
Rendle
Punicaceae PGR | Punica granatum Linn. | iUy AU
Rhizophoraceae | RMU | Rhizophora mucronata | Tnanneluluey | lu
Pair.
Rubiaceae HFO Hydnophytum nezidfineg ABU

formicarum Jack
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g9 3.5 sadanaaulnsinaiinndansaslagssuvsias (sa)

Fened WA deAnenAans Faan ot danild
Rubiaceae MCI Morinda citrfolia | 1 fruit
Linn.
PFO Paederia foetida | nsgWalny AU
Linn.
Rutaceae . AEMA | Aegle marmelos (L.) | NZRN AR
Corr.
Salvadoraceae ASA Azima sarmentosa | UINNIAD ABIU
Benth. & Hook.
Sapindaceae CHA Cardiospermum TAnns=aau ﬁh”u
halicacabum L.
Saururaceae HCO Houttuynia cordata | W§A13 %\1 2
Thunb.
Scrophulariaceae | AHI Adenosma hirsutum | Tnama Tk
(Mig.) Kurz
SDU Scoparia dulcis L. nelimauii Vaky
Simaroubaceae BJA Brucea javanica | $116R AR
Merr.
ELO | Eurycoma longifolia | Uanlnaiiian Rl

Jack.
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A | IeAnendans Faanity douin 14
Solanaceae SST Solanum uzan NI6IU
stramonifolium Jacq.
Sonneratlaceae | SOV Sonnertia ovata Back. | aunwy u
Sterculiaceae AAU Abroma augusta | \figuan AR
Linn.f.
SMA | Scaphium 819849 AR
- macropodum
Beaumee
Umbelliferae AGR Anethum  graveolens | \fiaud1qwasn AR
Linn.
CASI Centella asiatica Linn. | 119un 1u
CCcY Cuminum  cyminum | \{Jiaud9 AR
Linn.
EFO | Eryngium  foetidum | gindelFa N5
Linn.
Umbeliiferae HIS Heracleum  siamicum | (ignsinueg AR
Craib var. gracilius
Craib
Verbenaceae VTR Vitex trifolia Linn. AUNAR Tu
Zingiberaceae AKR Amomum krervanh | NTLIY AR
Pierre
AVI Amomum  villosum | 1$91uny AR
Lour. var.xanthioides
(Wall)
ANI Alpinia nigra (Gaertn.) | 41 W lsinu
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TF899A i@ | TeInenAany Faansiny douin 14
Zingiberaceae AOF | Alpinia  officinarum | 1783 W lenu
Hance.
. = o va
BPA | Boesenbergia NTTINLNRD walsinu
pandurata
CLO | Curcuma longa | 1NWTY W lsiAu
I3
%
Linn.
CXA | Curcuma dudnuegn Walsimu

xanthorrhiza Roxb.

CZE Curcuma zedoaria | 1Hu888 i lFiR
Rosc.
ZMO | Zingiber montanum | na Walsiau

(Koen.) Theilade

ZZE Zingiber  zerumbet | N3EHB W lsinu

Smith

o/ <5 ¥ o’ o o o Y o o o d’
* sWgraaTUseneusefantedae 3 Mlsanivualdsusnidusnrssausnaesda genus
uarensranssadaunazlfdnsransfiousnaesde species dausianiidnusdfiudnms

ABIFIUTNUAZADIFITNEIUARBNHTABIRIUTNTDITR genus WAL species MNAIAL
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3.6.2 ﬂ'lflﬂﬁ'ﬂ“m'Jﬂﬂ'l\’ﬂ'l?ﬁnﬂﬂﬂ'N"ﬂ"lUQ'lnWﬁTﬂﬂaﬁn'liﬂ’ﬂqgl"Jﬂ 95%

Lag1uaa (Ethanol extraction)
° o M A Yy o § yal @ a \ al ° o ;
et ukudauin il aldnngaminnazinlataepsesiiuun
(Blender) uAqussqaslutuauia antuiiin 95% ethanol AU BUNASYIVNAIBENINT Lein

v v
Y o a

udadanald 3 u tiunldluetes sonicator 1fuaan 5 Wi (MAnAEeANAFEY) Nsatien
\Hashatrsiseen Tael¥nsyanmnsas Whatman wef 41 viarsafedlé 1dlusanfiuuas
gaunanfiudesnnnisnsas thaninnisaiasiedan 95% ethanol Taasvenan 2 41 1
lanVNueaTIHNuNafagNsNTfatudasnss MRS ueAREN Aot AT BT EIME
WWgEysYIN1A (Rotary vacuum evaporator) Taasihansafiadildunldasluaanfunanuda
siedinfuwiesszimageoanid faglil 3.2 anifuinnssrmeainazateaniiunn
figo auldasanaiiutiovdenila iussamaauiinilfarnnsssmealunaenlulasiad
mn*&uﬁqumﬂa'u?;dwaﬂmm:ﬁﬂﬂmilug”nnit.l,iﬁ;@mmﬁ 20 eaAaTe itasenis

i lasagavsialil

= o & o a v @ al o
$UN 3.2 N199ARARUNTAdINTUNITISINEUNIALLATRITLLNEIUN
ﬂ‘y‘y'\ﬂ'\ﬁ

Q

3.6.3 MeAANTRIMMAITRANGNENISTamMnlassULERAAINATAN ARt IMEI
INNG
3.6.3.1 WRNdsaAet el lunmagey
vhansafnatanenuannianldldaclunaanlulasiadudadansinuiin

aaegnsanalae ldiATasdanuuazidan waatunazanelu absolute ethanol Taeile
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aududugaitaresansaiadlu 3 fadnfwiadans udainlliadiauls
all s: = o

anrazaraMiuiuaLAeang

3.6.3.2 IFITaNaIMIsude YPAUD (0.7% agar) (nMAkuan 1)  Usunos 8 Hadams/

a

d' o d’ = o < sadl ] 1 ’0’
naen AMNINaauNauuameny LL@’JLﬂU1’JV]55 mml.‘mmﬂa'lumqmmuauqmunu

k1)

3.6.3.3 wisnndadaaRugnate Azds? Taeninganiulidn -80 asngaidan un
Anlfasyuue misuda YPAUD (nnamuan 1) wdarini 30 asAgaidasiiiuiogt 1-2 fu
¥ 1 v 1 H v
anivRIsdaniulalatiifsauy plate llaeeluamisinas YPAUD 15u1Rs 5 Haaans
TaEnIn1sianans 6 i luudssuaan 4149 4 naan wdaunlthing 30 asAgaLGea Ly
a , < ’ o 2 uyy A4 A prp Y v P s
\AFBLEiNNAINEY 200 sauseuth MlituAu WeannaaantanudnduTaaet lugas

1-3x 10" was/Aaaans taeld Haemacytometer fuauauad/Aaaans ivaldludusalil

¥
=

3.(;.3.4 FMTHANEMNIIRDATS, 1TaRTuAT Cacl, WndanfulneldFunn
aslate3e 8 HaAART AntuAnaTazatBauay CaCl, Audndu 4 Tuand
(naawan 1) Tagldarududuresasduasuassuazauidndures cacl,flu 3 x 10°
AR/ AABAT WaE 150 NAAlNAFANAL uaseaansa Rt menLTITu Fanded
3.6.3.1 wadiudu 3 fsdansusedasans suaas 5 lulnsans lanldans FK506 Aam
it 0.5 lulasTuans 1Banas 2 lulasdnsuazieniueaiBunms 5 lulasamsidugeaniupu
HALANUATHARLANNANA HasnsTuasuasiaeadauds tiliiad 30 ssrnaaides
fluaan 40 Falua LLﬁﬁq'dquuamsmamTﬂﬂ&’qmmmﬂ'ﬁzymmﬁaﬁuumumqu’%ﬂ

nEUAEUgANAREUALTARILANNALINUATHARL

3.7 NARUSTAULBARIATRIINTUS AN InasT UL T AR
o = a'—d' ¥ 4' v & a a
andgran nauandeuenldannszanamaeciag wagnateiios Yoiin

Tdnsrauauiinia ardrunalulatdonin AusAnenAaind eiansaluminenae

o o aadd % v a4 ad 3
Nqﬂqﬂ'\?ﬂﬁﬁﬂﬂ'ﬁfli‘:ﬁ'ﬂuﬂﬂﬂqﬂﬂﬂquLﬂNﬂuﬁq\i’ltﬁﬂﬁ‘zUUﬂﬂﬂﬁ']u’)ﬁﬂ']ﬂﬂ3.6
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3.8 ﬂ'l‘iﬁ?']‘iﬂﬂﬂNﬂﬂ"l?ﬂﬂﬂ@?ﬁﬂ'\iﬂﬁﬂmmqmﬂﬂsiuﬁalaﬂu?lﬂﬁﬂqi’ﬂﬂﬂq"/lﬁ‘"ﬁﬂ

nsBsANITUUEAALAENNIATIRdaLsTEENs Wi NTRsEdnaBNugnae Azds1 Tne
< a s a
LAT24 Flow cytometry WATMTANENANHUENIA UG ININ

=1 Y ' o4
3.8.1 NMIMIENIEN I ANA WS UNITASINFDUSTHLNITULNTAR AR AN

Wwugnane Azds1 TnsiA3as Flow cytometry

nsudsdusiautlssing 1un Aaduduras cacl, (50-100 Hadluans)

uazszazinann I lun1siumndInsiFn Cacl, (3-6 49laa)

v & aa a {
3.8.2 ﬂ']‘iﬂ‘i'l"‘ﬁ'ﬂ'uﬂqsﬂuﬂﬂ'?ﬂﬂqsdqamumu']muﬁal%ﬂu‘]l'ﬂﬁﬁ']i@@nq‘ﬂﬁtﬂﬂ
\

' s ]
msAnmsTEzMsuLsTanganaianugnate Azds1 TneasTas Flow cytometry

ihasanaanigayulnsviaasnizgnsnueniildaslunaanlulasfod udada
wuineesansaialas lfinresdauvuaziaan udstiiniazanalu dimethylsulfoxide
(DMs0) Wlamnandudugadinatlu 100 vwsa 150 lulastuand dmfuansiizgrauay 25
a a o 1A Aan o o o I LTI 1 ¥ ‘Sl ] %
faanfuseliadans AwFuaisataaniaayulng udailiatndonirsasatnan auld

dl d" = s
ansazanemiluiiaimaniu
Gl rd‘ Y ad = s n=’ll [ 4

LEIFUNIIAANYNNTTAUINN1FAIA Y Y IUIBIUARITENAIL(AAULAIRIN
Mizunuma 1998) wWTetianaiewugnane Azds? NlAFUNIAIN Prof. Tokichi Miyakawa
Department of Molecular Biotchnology, Graduate School for Advanced Science and
Matter, Hiroshima University Japan UILALNAILUBINITUTS Yeast Peptone Dextrose
(YPAUD) s lihinlugiinfigoumai 30 asAngaidoa iwasn 1-2 du anduidsidaann
anmsudannifealuy 50 TadATI899MNIIMAT YPAUD udUnngumgi 30 adAadas
VULATRENTIANNIEY 200 saUAaNnT uan 18-24 4aTue aunseielimnuidudunas
asuaIuaanatilutag early log phase (0.5 - 1 x 10 radselianans) Tunanaadh
ANITTRL 7,500 sauFauITuNaT 5 w1 udandautinlaeanuasasantATNauLIaa

y 3 . sl 5 ; ¥

Faenintaende TuusnaasnaNiFasey 7,500 saumaun el 5w uazindauin
1a22NUATATAEAZNAUTARAIBAIMITINGY YPAUD 150185 5 HaaaAT Antiuluffunu
IaSULIIUAREA9t haemacytometer udatfuanudindugaitereaaduaouase iy

5 x+10° asseadanans uaziRngmasaulFldaoudndugaiannsenis iun 30
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AANTATaALTUNA1 30 WY taaldans FK506 Ao uidndu 500 wnluluanfuas 1.5 %

DMSO {HgarILANKNALINUAZIARTLUANNAALAITNAIAY AMNUUANAN CaCl, Auidudu

1
P a

4 TuanFildmaudndugaiau 100 fadtuarfinnguuugil 30 avraaidasifunan
3 dalus amfuthusniaaduazinneneawaagion Tris-HC [ 0.2 Tuang 15uams 500
lulasdns uazararemznauaanae Tris-HC! Wudu 0.2 Tuanf 1Buims 250 lulasams
nsvantlTadlnelAsa e nauudAFANIenIues 750 TulasAnsuaalidnfulne e
RN VT 20 a9ATaidnaduAy (ie 2-3 )

AN TR NLTAS AN TUNIIATINABLTZEZNITULIAI 10T AR AL LATEY Flow
cytometry R l&Taanastiudaaadiild@an Trs-HC dudu 0.2 Tuand  1Bunms 200
hﬂﬂ??mi; wastuuenIadaraEAznauITARAdn 1 NaAnuAeRARRTI99 Rnase A
Funas 100 lulasans uaziiud 37 esdaaidaaiunan 3 $alue anntdeihuuenisad
uar&amznauIagAan Tris-HCl udu 0.2 TuanF 1Buaas 200 lulasams drlitiuuen
wasuarazanenznauassae 100 lularansres 50 lulasniuseliad@ans 1849 propidium
iodide luasazane A (A178za8IA lsznaudae 4 mM Citrate buffer pH 8, 10mM NaCl,
0.1% NP-40 14 asATa@aadiuAy antudieldvaen Falcon Bug1sazans A
Bums 900 lulnsans naalfdrdulaaiaiasatuay vinnsnszareaadlanldieies
ultrasonic probe $u UP 50H Tatdsaanuussthunanaifiuiean 5 3unfl udadsiiaszing

{mel FACs cariber ﬁ:u BD FACSCalibur™ a93913%% BD Biosciences

r & A 1] Q’
3.8.3 NM9ATINADUNITHULIANTHIN vtyﬂmunaﬁﬂumaemsaanqwﬁm

o ]

MSANHIANHUESNIIFUFIUINATREAAUATNITULNTILAREAA2ENTEANT
Hoechst 33342

3

nla

arunsoglalasdnenisuanuiauasnisuiiidopdeaniil  dudrsgaanaaiuisasey

v
o

NM9ATIAABUNANITTUIINNTAIR Y Y UUASITINTBIANTUTYNT

7,500 sausaw® fwean 5 wii nlFainnissuugaangnnsssulinIsdd o0
v
wpadenlude 3.8.2 fon Tris-HCI ndu 0.2 Tuanf Bunes 250 lulasans uazanniuge
asutIuaatiuins 20 TulAsansasuunsranalasuastlanusaautiunszanla(cover
- ¥ o/ = Y ¥ fd’ i o ]
slip) UAIMTIAABUANHUN WAL AN 1TIBUTARAINABIFANTTAUNNNGITEE 40 i
%78 1ANA Hoechst 33342 Aanadindiu 50 lulasTuanfiiunns 2 ulasansadluansazans

wadean nanlididudoniatadinanudaniuliluniia 10 w1 aanduga

.
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waauaauaanFuing 20 lulasamsasuunszanalasuazilanudasueiunseanla(cover

slip) wazldienmidutlasaufiunszanla uardessunaesngesisaiaud

& o & y
3.9 n1gasrasauntaanatihanallasfurasasaangns lunsdugunisds
Fuuaurasuaaidanluidastan

v
o

£Ld o v 4 & 3 o o ad
arseangnsnAnnsesldansruudamiiessutiuainisadudainnisdadoyyiu
= ¥ Mo 1 e :’/ d‘- ad = o ‘o’/
waadan 1 walingrudndudandaslaeddnnisdadoy o niaeeuAailen AUNITNAREY
paraliiaziinisAnm i laanadihunnsdiassiuaesarseangns lunisdudunisds

fFyaunurssaaidanlutiamaas

<
\

Lo s . :
3.9.1 N15AFINFBULARUBIATRANANENNAR Mpk1 LaL Calcineurin

]
o a0

AMNUANUIRENEIUNITDY Nakamura WATAME (1996) WUINEAANNNNT

Na89aEu MPKT uaziiu CNB1 (Ampk1Acnb1) Lignunsaaseyld (lethal phenotype)

H
ol o

wsitigfanaiugnanisinanetiu MPK1 (Ampk1) visadinsvinanatiu CNB1 (Aenb?) €

Gy o’ ?.l’ J i e :: i i
ansnasyld suiumnaisaangnaniglududs Alanadihwanaillsiiu Mpkt  v3e

calcineurin azinlfBasarawugnaty (Aenb?) via  (Ampk1)  lda@ransaasyls
ATNAIAL T.mﬂm:r@ﬁntrtu:msw?n,mmmﬂﬁ’uﬁ'nmﬂﬁifmLﬁmﬁummﬂﬂqwéﬁ:'ﬁ'ﬂﬁ
yewlfdn arsiildeangnantuanaidihmine@e Mpk1 uaz Calcineurin yidali Taefiaanng
st

ﬁ’]L%ﬂaﬂﬁﬂﬂﬂﬁufﬂaﬂﬂ(Acnb1) vda (Ampk1) #1E¥uN17N Prof. Tokichi
Miyakawa Department of Molecular Biotchnology, Graduate school of Advance Science
and Matter, Hiroshima University, Japan URENILUEIMTUES YPAUD wazin s g
ﬂuﬁqmuqﬁ 30 avrTaEea ian 1-2 51 andudedeniasaluenmnsman YPAUD
Lzé’qﬁuﬁlfqmuqﬁ 30 aeATaTEA LTt TIA1IEA 200 sauRawnT unan 18-24
Falua qunszﬁeﬂmmds’u‘i’umﬂmafci'wmuaﬂﬂﬂgﬂwﬁfn exponential phase (2-5 x 10

1 a

IRAFBNARANT) LHIEN YPAUD soft agar (0.7%) Usnneu 8 Aadans/masn ANIN1suanu

v
= o <

p=1 vl = e a o - A
quLﬂuLUﬂlﬁﬂQﬂu WaTLN 1’]7] 55 avALgaLIed luﬂq\’uqﬂQUﬁ‘Nﬂmﬂqu UULERALNWDUN
ﬂ')ﬂuuuﬁktﬂuﬂlmwﬁﬁrﬁqa Haemacytometer Lanwaﬁl.lm')uaﬂﬂﬁﬂ’mﬁ? YPAUD soft agar

Tl A umnuingssgavisaestiasaraiugnata(Adenb) via (Ampk1) w1 x
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10° war2x10° LIaAsioNadaANT NS nanlidnudonFte T Nas NIARILIL
mumq:f%@ wdaneliifudslugiiaannide anduusagisarseangna fasnadudu 2
uas 1 Heatuans Bunms 5 Tulasansmudndy Inedl FK506 3aflugnstiuss calcineurin
Andndu 5 TulasTuanf Pues 3 lulasdamsuazianniueaifums 5 lulasansiluans
AILANNALINUATHARLATNAIAL ﬂuﬁqmmﬁ 30 asrraidna Wunan 40 Falag ud

BNUNANTIATEYIREAGT

Lo [y a
3.9.2 N1TATINARAUNRAURIANITRANGNENNARTE AL uﬁatﬁﬂuﬂﬂﬂm'}ﬂ'lu
fidpdan

s

an‘d ] o = a ol < ¥
{ ﬂ’l?ﬁli"]"‘iﬂ’r]‘].lN@‘Hﬂ\iﬂ’]i"f]ﬂﬂq‘nﬁ‘ﬂu pasrALuARITaNEaTE lutaaEanne L6

an1aznaduaINLAMTaNgs i lalaanisinszaunansinaaaenlel R-Galactosidase

o

N

Zhe

mnsnaaasiaeldnanaiin pkC 190 (3U7 3.3) NREusIwURA(reporter

gene) WluEu lacZ Failudiuiszuaasiia B-galactosidase AzgNAILANIEALINITUARIBEN

283EUAN PMR2A promoter #33U# 3.3  PMR2A promoter 1l promoter finavauasie

nssrALLARFaNAdsn1aluEad (Cunningham wae Fink, 1996 ) wAaduNddszaelu

Lmaﬁqxni‘:ﬁumsﬁ'mwm calcineurin ‘iqmuqum?ﬁwmmm transcriptional factor

o :l' d‘ = o = a '3

AILANNITUARIDANTEY PMR2A promoter AdNMNaNszALLARTENAATEN 8 lUITAS
S X - o . X ! 7

Wnau Aanflunalfifantsa¥raduled R-galactosidase 1w (317 3.3)  Teefidumaunis

U

naaaIssa Ul

PKC190

Cearan >

R-galactosidase
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sﬂﬁ 3.3 dautlsznaunsalunaraiin pKC190 Fa5i PMR2A promoter 1Haufil ORF
mmtau‘l‘nu R-galatosidase WaTUAUAINTTARUAURIARsTALLAALTNAds uITAa
3.9.2.1 Lmﬂumﬂwuﬁmfawammﬂun'\imq%anNammmsaanqwﬁw
fAsauwaaidaumeluidaa

UINAANA pKC190 (Vd;u'\: Prof. Tokichi Miyakawa Department of Molecular
Biotchnology,Graduate school of Advance Science and Matter, Hiroshima University,
Japan) udnindingtiasiarewug w303 #2835 Lithium acetate (LiAc) (Gietz uazSchiestl,
1995) TaidslalatiAnnreadetas W303 alUeMNIAENF9IMas YPAUD 15u1As 5
anans uz’a"nﬁﬂﬂmi'\‘?;qmuqﬁ 30 paAIaFEaduAy (16-20 dali)  aamifudneide
ldmmﬂ'gmfiﬂmm YPAUD 50 iadans Wi amnudnduasuaauaasiu 5 x 10° i1aa
ARNARART Lm”':ﬁ'flﬂmj'l?;qmuqﬁ 30 awrsaduaduea 3-5 daliaunseisiianm
Wadurnagaguaausanti 2 x 107 radseiadans udadreideBinns 50 Haaans ldas
lunaanlulasfiad dlilmpudosfewsnisadiinnuda 7,000 seudeund et 5
un¥ ndawilafauazararanzneusaddaninnaulaaniie Lmzmgum?';'mﬁﬂmmﬁ‘q
7,000 sauseund [fhusan 5 wiisnasuieusniaad mdauinlara anntudn LiAc
nd 01781 (eauan 1) Buns 1 Nadans uazdneldnsealulasios ualuvyu
wigailausnigagiaAGs 12,000 seusiewnd flunan 5 3undt gadaulasanuazazane
ArnauIadaas Lidc Aaudindu 0.1 Tuanf 1Bunnas 400 lulasams ssuineiiuuenisad
%1 carrier DNA (n1amian 1) Tuiideadiuas 5 iniwasinhduetnasadalannis
wilududeiud  diemadussusssiisienlildvaanlulafiadnaanas 50 lulasans
mgum?jmnﬁ@u,ﬂnmnﬂuwaé UaTaTANAzNoWIasTIATALNTRY 50% PEG (nMAmuaIN
1) Usuams 240 lulasams, Liac Windu 1 Tuanf dsunms 36 lulasans, carrier DNA Aonu
dudu 2 fednsusefiaaans ums 25 Iulasansuacmidueiifasnsdnindrguadidn
YuBunns 50 lulasams  masdnfudaniriasasinay mn&uﬂuﬁqmuqﬁ 30 84A1
adoadlunan 30 i uaz heat shock 7l gaungil 40 asAaaiFuaiiiuioan 20 uri
pusi  thanduieusnnznawsadinaniEe 6,500 seusaund uean 15 3und
LLKq@ﬂmuﬁﬁlman azaeAznauIedi Iddaeindullaeaideifunms 200 lulnsdns
wasisagunanluemig synthetic complete (SC) medium finansansily 891799

i

(MArwan n)  eAa@anadidthuninaaiia aanduinfiguugi 30 asAngadas

]
<

fluaan 1-2 fu Fnswarefunwinldanfiuinmingougi -80 ssAnTaidea
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Ll ar a
3.922 N1TATIRERALNAVRIFITRANONINNADITAVUANLTEND AT
naluigaadan

ad o = a ol Y o o
5N smsaasaUsEAULAnTaNBasAnluTaREAs HAALL8INNAINTT
794 Tutulan-Cunita U8zAY (2005) AU WIEARATLIWIE W303 NANa1alA pKC190 11

TEAWUBIMSIALNTOUTISC  medium AT1ANTATIIARBNYTIFSC —uralic medium)

H
=)

anuuLinluginnguugii 30 asrdaidea Wuwad 1-2 34 andudsdaainainisuis
n’l’ a a :’i’ 5 i ‘d' a aa = ¥ [ Ail
Naen U 50 HARATIAIBIMITALNITAINAY SC medium N11ANTATioARBNYIIT9 WADLINT
NN 30 BIANTALTEE UNLATALTENNIA2INLEY 200 sausauli (uiaan 18-24 dalug
aunseisianudnduresgasuasusasagludas exponential phase (2-5 x 10” 1Iagsia
’l\' 1 ' v
Aaaans) anuuiiuuenigasnAnNGasay 7,500 saURAeUITIUNEAT 5 WIT udamdauin
lavsuazazarancenauasmlaunaulaende tJunnaznauasnANdasay 7,500
e, M » ¥ - .
sausaun unan 5w wasndauinlaneuazasanuAZNaUTAR A8 UNTIALNITS
a7 YPAUD 15unas 5 Ha8ams aniuiulFuitigaauaiuantfne hemacytometer Waa
Ufuanudindugaritaresgasuacuseaiiiiu 1 x 10" Iadsedafans uaziAuans
pinostrobin WldAnudndugaieaiusasnis tui 30 asangaidaaiiluiagd 30 wri lae
a9 FK506 Taifluansdiuds calcineurin Aanadudugadinendly 500 wiluluans uas
1.5 % DMSO {ugaRILANKALINUAZFARILANKSALAINAIAL ANWUEN CaCl, AN
dadu 4 Tanflildaonudndugaitadly 150 Asdluans uaztinigoumgi 30 a9
= o Y - ay o aad -
wadaaluimen 4 dalue anduigasurauasenlduamiueaninvesian sl
R-galactosidase AaERN T R-galactosidase Liquid Assay for Yeast (http://130.15.90.245/lac
_z_liquid_assay_for _yeasthtm) aginnisideanagasuasinAINITAANALLAITIAYNY
<~ o < 1 d' v o a as [ & v rnl'
819AaU 600 wiluiwas TunnAnlduazin 1 NadansreRIaaLIINaRNtiuLeNEaan
ANNNLTITAL12000 FRUARUITIEINIAT 2 U ATANATNAUTAGN LAARE 1 NaaATI8Y Z
buffer (NMAruan 1) fuanaznautaanaAINFeen 12,000 seurauiilunan 2 w
ATAEATNAWEAARIE Z buffer 1FuNAs 150 Tulasans A& chioroform 13ums 50
lulas@ns uaz 0.1 % SDS 5ums 20 lulasansnansaeipreatinaniunan 15 3ud
\WNaaTans ONPG Aanadndu 1.5 fadnfusediadans (Manuan 1) Ndgumgi 30

avAnIn TR 700 Tulasdns naslidiunfandudunaGusiuljiden dun 30

a9AuTaTEaaundtararaeaslfeuiudmaesdeu antiuiiniaa e uazifn Na,CO,
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Audud 1 Tuanf (nerwan 1) Uues 500 Tulnrsans uanliiandudoaiaraaenpas

TuwAaeiAuga 12,000 sauseud uaan 2 wii gadoulaninAnisganauuasi

b-

ANEN9IARY 420 wluns Tnafiga blank Aeansazaie ONPG inims 700 lulnsans M
naNTU Na,CO, Wndu 1 Tuanf 1Bunms 500 antiufinddild  anduAwIMuRARIR

asaeuled R-galactosidase Idanannisassialili

Miller unit = (A1ANTAANAULAITIAINENIARY 420 WITWWAST x 1,000) / (AINNTHANRLUAS
firnuaAaL 420 wnTuwmg x an Mitund x Buasgssusuassnle)

o ]

£
3.9.3 NM9ATIAFAALNRAUDIATRANNENANADT Y downstream U4 Calcineurin,
Mpk1 ¥38 Mck1

¥
a o

A A ' < L2 o v o ey v o
L'Wﬂ"ll"ltﬁﬂ'ﬂ']']'\ﬂ'\?ﬂﬂﬂq'VIﬁU?Q“ﬂﬁ‘ﬂQﬂﬂﬂﬁ‘ﬂQIQQWﬂ?ZUUﬂaﬂﬂl"l\?ﬂu@’]uqi‘ﬂﬂllﬂﬂ

FnnededtyuniaeuAadanTTae downstream 184 Calcineurin, Mpk1 %38 Mck1 tLim
¥ 1 ] d’ :' o v =
nsnszdutaladoantiaarnie 3 Tuanaivanalagnisinliiinnsuansaanunniiu
(overexpression) a3 Mpk1, Mck1 W9 CmpAZC ol hyperactive form 283
calcineurin catalytic subunit (Garrett-Engele uazamy, 1995) lutiasaraiugnans A
zds1 unannilisiiu Swet aglugiivinauld (active form) uaziinainliiianisuan
1 ‘dla a J A o ] n;ﬁ 5
niaNRAUNFAnaAANANHUTNITLANMIANEALN998NNY (elongated bud) (Mizunuma
wazAnz, 1998) uarluaniazaananadianseangvan idainsadudan downstream 184
° "a ' d'A a o d' el d' ]
whnanale asmlildinanisuanuiantalnAeuilaanianda oy 1 eauASLTLNNEY

ANUIBINDNUDNTAL219 AANaNNITAINa12 Tun1snaaesildnanaiin pYES2: GALTp-

CMPA2C, pYES2:GAL1p-MPK1 %38 pYES2:pGAL-MCK1 dnindngtiasanawugnans
A zds? han1suaninenansiie CMPAZC visa MPK1visa MCK1 nneld GAL1 promoter
AAIRY udadnidadisnanumaseufuaseanquitsqranialdaniagii GAL1
promoter gnns¥du fentemasassieliil

'

3931 IATENAIENUSIREAANITINNITATINEIUNATRIEITAEN

8 3 ]

= <
qvn‘hgvmmama downstream 2494 Calcineurin, Mpk1 #1982 Mck1
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FNUINAIANA pYES2, pYESZ::GAL1p—CMPAZC WAy pYES2::GAL 1p-
MPK1 ﬁ‘lé\’ﬁ*ummn Prof. Tokichi Miyakawa Department of Molecular Biotchnology,

(3

Hiroshima University Japan %38 pYES2::GAL1p-MCK1 #lda¥1aunannda 3.6 ngtias

nanewug A zas1 #aeids Lithium acetate (Burke WaZANLY 2000) WATHINIZARABNNIIUG

NafuuuiAIInte 3.9.2.1

L v = ] ca
3.9.32 VAFAUAITRBNGNENNAREFANTIUANRIUNUNNAINANNNS
L#AIRBNNINLAUBRY Calcineurin, Mpk1 #5a Mck1

Fedlafanewugnanud zast inanafinilfainda 3.9.3.1 anamsuda
undeslu 50 HaARTI898MNTMAT SC medium HaAnsaTiaARBNYSEY uﬁoﬂuﬁqquﬁ
30 BaFLTATA LUATBATETIANNIGY 200 seuReunT uaan 18-24 Falis aunszitad]
AududuansssurIuaneagludas exponential phase (2-5 x 10" 1adseNARARST) Tl
LenadTANIEaTaY 7,500 seusieundt unan 5wl udamdautinlasenuazazant
ArenawEansat SG medium (14 2% galactose UWnu 2% glucose 11 SC medium) ﬁ‘mcﬂ
NFAUIARBNYTITI(NIANWIN 1) wmsiludrednn SG medium fimansa  aziitugsdn
41 anituuenaadipugasey 7500 seuseundt et 5 wiit uazndawinlasen
LATAZAIUAZNAUTIARAILRMNING 1% raffinose SC medium AaANTATaARBNYIIEY
(NMARWIN 1) At R ouTaduIILansdan hemacytometer uw&aUFumaududy
gavinararssugiuans iy 555 x 10° waasaiadans Uiuins 900 ulasans uas
wuarsmasaulnldanudndugaiindu 1 Hsdluand naaldTudanATesatnay
v 30 peAnsaidna huaan 30 wiF udaidin SC 20% galactose TimAnsaiaAdBNE:
Fa(nanuan 1) 1Bums 100 lulasns nanlfidnfiudanirleetananting 30 asnn
wadaa Wuaan 10 Fata '=nn&umqqaﬂuﬁnﬁmzmqﬁtug'm?mmﬁqnnﬁmﬁams‘ﬁi

uazAIRAUANUzNIsWiiaAfusfnnsfiansand Hoechst 33342 Anisde 3.8.3





