
i q iaaun isnnaaa 
2 A'A 

1. %!LGu (Petunia axillaris) d ~ ~ l l ~ ~ l ~ L ~ i Z L ~ ~ ~ L ~ ~ b ~ ~ ~ i ~ n " l d  1 - 2 L h L 4  

Fmudrnnludiivuimds=uim 0.5~1.5 ~%uGwms 
2 

2. u l t u  (Nicotiana tabacum) d ~ ~ 7 i n ~ i 4 L W i Z L ~ ~ 4 L ~ ~ ~ ~ ~ ~ l ~ n " U  1 - 2 L h I . 4  

~ m f j ~ ~ f l ~ ~ ~ h d l ~ d ~ ~ ~ l ~  1 . 5 ~ 3  Lqld~Lbln5' 

3. d?uui (Curcuma alismatifolia Gagnep.) 

3.1 hWrEi'af. (floral primodia (f) I ~ F I  coinflorescence) 

(nifluuan fl niw 33 (n) 
* A d "  

3.2 n~muanwmm~i~u'i lm (retarded shoot) (ninuuan n niw 33 (a) 

L ~ U A Y ~ ? U & ~ E W ~ I ~ Z W & ~ ~ ? U ~ I S W W W ~ Q  
cld d ..d I. uwnm~su;~=ijna A. tumefaciens ~IU&<AGLO / pSCV1.6 

d * d  

2. waia~mmla u 4 &I pSCV1.6. pB1121. pCAMBIA1303 uar 

DCAMBIAI 304 

n i ~ 6 u ~ 1 i i j u  Dihydroflavonol4-reductase (DFR) 8innsunan (petal) aaadyrrrri 

1. nismn?uuai~~~uLa (total RNA) 

I .I nisam?uuKaau'14i'11nmaa~ 

Ginijumanna~d~us~iuiu m ~ f i n ~ ~ u m ~ u ~ u F r n s ~ 7 ~ ~ ~ 1 a a  .~inturn'un'aau'i~ 

f i ' y ~ w ~ ~  430 OC ~ i a i i ~ d ~ f l u n i s a ~ m ~ i i ~ n " u ~ a  (total RNA) 

1.2 ninKmaiTi.a"ura 

1.2.1 ~lh~u' lJdu~aZb?1um50-100 rng l d l u  eppendorf tube " a i m  1.5 

@J 
rnl &TRIZOL ~eagent  f i u l n?  1 ml uaun'aau'i4Ku reagent lmf.?; vortex ~~aZ6413d 

qmwqZGa~ uiu 5 16-1; 

1.2.2 L?IU chloroform f i u i n r  0.2 ml w~nv raann~u~du i~u i  q ulu 15 
% "  

%I$ 7 1 n ~ U ~ J ! ' % d ~ ~ Y I ~ ~ f i ~ 4  UIU 2-3 UI; 



L ub~~~~ryr~~n~famz~~nginmiuea&~~n~~~yya~~ue P 5 

r~ny~~rp~l 'suos'w!~d 'un!l!i 'e!uniad 'eaowodl 'wn!p!qw/(3 'eue6ey 'snqlue!a ULC 

aua6 tlja roa (u!ewop paNasuo~)~~_~komei~n~~nu~~~01s~~nn~~uoo 

6BRlbM\nrLllUBBSLU LE > 

83a-LY uyuuioey (aua6 

wa) aua6 asei3npa~-P louo~el)oJPAq!a B&SL#I~ v~a3 ~LR~JBLBLSLU 'E 

3,OL- !:,el  vNa3 PueJls is~!j nyr ELn OL nLn 3,o~ unopeu P 
RU~LB~~U~H~P~ rqe~ L nLn 3,z~ knp uo!~~ea~~!un ooz aseld!~3sue~l aslahad 

~inw-w,,~!wa~atl R!~P&LC k~n s P;L~ ~,LE Enp n_u~p$l~vu (~LE)P zgqr d13~ 
..  UP 'dlv~) ww I ~~LNP ro9aoir uo!l3ea~~!un 02 ~ol~q~qu! asea13nuoq!~ ,.,1~3010q!~ 

'~aunq uo!13ea~ XL r~gre!rq~~q~~~nnu~emp.qqnpu~~ ELPI s n~n ~,OL ~np L ~nrn_~ 
m P 

LklgeRBM lTf 02 nSu5e JaleM paz!uo!:p 2Pll 6Tf S.0 ~aw!~d~'(lpj06!10 ' 6Tf S-1.0 URk%b& 
.. 

aln$ljLa neynau2sprk IU Z'O &nu aqnl popuadda ner~n~~a~s~~ro~~uq 
(.v.s.n 'sewawJaj 

'1!n VNa3 PueJlS yylP!waAaH) vNa3 PueJls is~!j @~WUIE~SLU 'z 



nisw 1 ~~flmgs7u%a ~ ~ a : i ~ n ' ~ l G ~ n ~ F a ~ m ~ " ~ ~ ~ ~ ~ w s u . ] a i d " ~ u n i s ~ s u n  DFR gene qinman 

dV?JaI? 69u~wnEn RT-RCR 

DFR F2 (Forward primer)' GG(ATGC) TT(TC) AT(ACT) GG(ATGC) AT(AT) TGG I 
GG(ATCG) AC(GA) TT(GA) TA(TC) TC(ATCG) GG 

DFR R5 (Rerward primer)' I 
' k~nsi:wTnuuOr& Operon Technology, Alamada, U.S.A 

3.2 e46ds:neu'Ludaii"~11 PCR 

L8%~S7s~18 lu f lm '18~ 20 pi a41u eppendorf tube 9UIm 0.2 ml 4s 

dszneu69u l x  reaction buffer (10 rnM Tris-HCI pH 8.8, 50 rnM KCI, 0.1 Ldm~L%d6~riton 

X-loo), 2 rnM MgCI,, dNTPs (dATP, dTTP, dCTP am:: dGTP) eEii4ar 200 p M ,  IwsweQ 

DFR F2 u a l  DFR R5 eEi?9nl 0.5 pg .  Taq DNA polymerase 2.5 Unitlreaction LLa:: 

~"CDNA (DNAternplate) $0 ng d?~eh18s?m6W&9u deionize water 9 i n i u ~ a i i l ~ u n l s  

~i&.ou~ufia~qru I" CDNA 6quLn!e4 PCR 

3.3 &d¶"ne;ldfji%u7 PCR (PCR condition) "LLwnGn RT- PCR 

arwnsdeul.om4Liiji%uq PCR 'lumnGn RT-PCR 
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(Jayen ~eln~alow) n~~i~~rtarng1fn~7rn_uns$snop~vg s!saloqdoj~3ala la6 aso~e6e 

~~s~g~~ui~~wypa\na~s~y~ys~unavb~s~ cngLk z L nLn 3, LC ~rtpys\~pn$u~b 
P 4 

JaleM al!JalS flL~fl~~MbiM~lis~L!~ l!Un st 111 PU!H 3491 1!Un St Itlo33 2LharLkMyJk\p1@7 

'6d z p!wseld 'Jaunq xt s~ynauzsyst-k ~d oz s~~rtgn~e~es~~lgss,~~ 

(awAzu3 

UO!l3!JlSaU) 2L~lLkM~~L~~~lRLWUMZLUflM~UpPML~ha~~~bLSMSLU 'I - 2'9 

s!saloqdoll3ala la6 asoje6e LusLurawgusMLehanoPbLsM 6' 1.9 

ld OZ SMLrtg 

31 flL$flLe2eL$77 /OP J!e SLflM~C$7l$lL$LrtU~MLMMnBU2ML~ w- 8'1'9 

EL" s n~n 3, P u a~naynas 000'~~ U~~LKL~TJUL~ id 00s SMLNSJ 
P P, 4 

loueqla - ~n~~soyss ma OL syt-~~~~~~eunau~~~n~e~i v~n~p~g L' 1.9 



n is i4  4 iLR~4dau1Vsla4d~%ul PCR h ~ t 6 6 ?  Silver Sequencing (Sequencing kit, 

Promega, U.S.A.) 

7.2 n i s ? i m ~ z ~ i i ~ u ~ ? m i f a ~ m ~ m u  Polyacrylamide gel electrophoresis 

7.2.1 in;uu 6 i d a ~ ~ ~ u ~ p o l y a c r y l a m i d e  (ninuu?n) 

7.2.2 in'%unsqn ~wo&i~ns:qn~~aa~n"iulcYa:aim i i 6adn l f i ~ r f i q fn~ l4  
" * 

(Kimwipes EX-L) q l n ~ u L ~ n n " ? u  95 rdas'riun'ethanor ?infl?d u h d i a u  

idl3r;;LLfid 

7.2.3 im!uunsz'3n&lEi7u IPC (integral Platelchamber) fGiUi%a6?U?ii 

nku I 2-3 q i n t u n u w 6 u i ~ n ~ a u n s z ~ n  (clear view) ~ i n ~ f i k  L4ail.ilsiiu~zi1fiL<a~qn~w 

h n s z q n  &iu% ii6?d7~~iw6?i?~iinku~n 3 fik 
7.2.4 ~iucjunszqn~in~uu~?"~ouwld"i~LL&~uiLi( i l~~u 95 ida5 i iu6  

ethanol 1 A id  salfiufidk&?~duRu bind silane f i u i n s  1.5 P I  cu 0.5idasi:uKacetic 
u 

acid1 95 ida5iiuKethanol f iuiGIs 1 rnl u&?i~m+l&?f. 95 ~drlo5i!u6ethanol ?in 3 m u q u  
8 " 

i idl~i in '7n'sucjunsz~n 
" 

7.2.5 ds:nui?ns~qnfi4aadi%in"?uiiu fmu?i4 spacer i?"m?4nni4s:uii4 

nrzqnkdaadiidudslaukdaadn"7usladnszqn u6?dsznauqmnszqnlfi~~dun"?uK?"um 

7.2.6 GI 6 idakGu6 polyacrylamide f i u i m s  50 ml UILZU 10 i d o 5 ~ i u 6  

APS GPSUI~S 300 PI iinz TEMED C~IWS 100 PI u~ulcY~+iiiu ~i&?inn.~lu!mns:qn; 

an"suul5 fwum41 q l u i i u ? n u  ~ou~in'n6auidalfiiqnlnn~?kqLLcju szT4ou'ilfi~?1m 

d a d a i n i ~  ii&?aaw comb n" iu&u i%i ld lu i~a iqn ~ 4 1 f i i q n ~ ~ m ~ ? ~ q m v q ~ f i a 4  d?:ulm 

2-3 ¶??TU~ 

7.2.7 ~i7wflszqnw$! polyacrylamide gel ~ ~ ~ 4 ~ ? ~ & ? ~ 1 2 1 ? d 4 ~ n a u ~ u ~ ( i l  
" 

gel electrophoresis aCmuu?id im 1x TEE buffer chamber l f i n ? ~ 4 z ~ ~ ~ f 1 ~ f 1 4 ~ 9 n n '  
* 

dsznuiiu id;~r7"8nnj1fi buffer %.~n.~~u~%onszqn u&?i.annm comb aan & i . ~ ~ a i ~ P l ~ u d ? u  





!103.3 RSIUU~~FL~IRLUP.~~\LP~L~~ ,- - asuas!lue nniinpvn~bi2b 
P 

m5 lHweg 2011 lesx 2~~i~k~y,nqnw nyuyu8unu~n~irpnii~~rsu dq os~ uLnc wa P P" 

narsee?n;~f~n~pngn;e~n~~i~n~z - L lad e?npyugldLuhaLp v. 1.z 
a 

s~urauuein;r~n~pn~u~ii~~? s!sa~oqdo~i3ala la6 aS0Jede LUL~L~IIX~~~L~ 
'-P a P 

~~nu\fi~la~y~yu"U~ - s tl~~zld "11 LZL tad ~ln~~~$~gld~uha~p 6. 1.1 
P 

lHweg xi? leqx xhai~~uy~&~~1~ia~~uy dq OS~ PtlLnnspULnL 

nru aja n~r~~~?n~gn~pn~issnru tl~~ad B?n;iEugwLuhannpi z. 1.1 
- P .. P 

IHLueg 2u11 

leqX XhalLkU~Pb1,P1@l~L~VYLNU~lddLUULb LZ llad BlPlElgUZPLISML?RVl P1enLprplSLU 

?tl JOWA UPIldLUM?t~lklBhal - !I033 BblULb LZL lad UlgULIMROS)l 1'L.Z 
P P 

asuas!luv ~LUY~RU~ LZ ilad 

JOI~~A I~RVL~~~~~B!$PIO.L?L~~ - aja,nLpBi&nuvip.yn~~L~ 1.1 
P 

O~DV jnfio~a sua!aeiacun+ .v au~nD~w~rn of?iR~ 

LMK~~B~~B~I~L~I np-w anb!utpal asuas!luv ggme!npLpp .z 









( ~66~ 'uelaw 3 

pueuewaiad ) 3= 9z5z gbnmb M~A S.L ~~ULBEL~ZRZ ~~nny~uno~d op cgiingrroLeu 

nceycrtgcr - - PL Loeinp (146!1 Aep) tua3saJonll rB?rgl ( WN 116w 1.0 neii dva 116~ 

0.1 IPN wn!PaW SW) 81-sw sLnLenl (1004s) UBRU~$LL~U~WLHLB~~ER~~L~~~L~~$ E 
+-P " 
m~r~-sph~e~skrounyn~iu~ngibs,biunyu~bn~~pn~u~b cz.1 

P " 
3, gz-sz "nmb up s. L 

pIULbELnZB2.C ~LP~LJ~IILU/IOW~ OP CBIiIO$iIPLCU ?l_CBPEIPlL_B 91 LMCIP1Ei (I@![ kp) 

~uaasa~onu rgn$lnQaepI$ sw su8s~n~annc~tp~l~ugrn~p Z.Z. I 

EBJU 

mu-suny uaoLnLarnk yv E n!uLpneyrL?nGuLb 5~n oz ~L~L~LI unn z-L ozuaaw 
.. .. < " .. 

unypp oi ~uerneup~ipcy gin s nin yny;api s6 paneueBiiknuFnrLprq .. 
9zm RFJI~~LI~~! (wn3eqel eue!lo3!N) nn8~nuprn~n~a~i~ffiuny 1.z.~ 

a * 
(wn3eqel eue!103!~) n8~n z.1 

nE$LUEP6LUnE\BMl W3 S'O X S'O 
P' 

m~rPzspuLnrsgluyyLupy E m~rozsph~sp~n~u~bn~ue~i ~1.1 

(L66 1 .uelaW 

pue ueua~ad) 30 gz-sz ~bnmb uk s.1 piu~bc~~=ra=s ~L~~~UIIIOW~ OP CuiirtgirtLeu 

ncaycrqcr ,. - PL ~otin~i(146!1 Aep)1ua3sa~onll rorr$l( WN 116w 1.0 zeir dva 116w 

0'1 IPU Wn!Paw SW) Id-SW JLKLWLl (3004s) uBBUpg\LpU[arLHLBn\CBgiLR E +-P " 
m~n-sph~e~skroonyn~iu1ngihs,bi~nyu~bn~~nn~u~b E. 1. L 

P a 

3, SZ-sz zbnmb uj;c s. L 

piu~u~nmz~ tpnyZu/~oud op CMII~~~IIOLCU n~e~cro~e~ 91 ~oein~i (146!1 Aep) 

lua3saJonll cuii,n~nrP~anrtty sw su8s~n~ennc~eppl~ugroi~p z. L. L 
P 

cnsunLuzsuncyunnL?Lsin_a cju E ny~pnetc~y 6 .. 1 a 

npu~b b~n oz n~n~pui unn z-L ozuaawynk~;sp10~ FunsnouprrplLpcyrr LLn s nLn 
" 

unkqsap 56 penauenrr~iiu~rn~pnu~ n~?%5ugrnegyqi~p~p 1. 1. L 0 -0 
.% 

(s~!rell!xe e!unlad) n~~i%g L. L 

n~BL~EpSLU@plLEbL?BLUKB~~lSLU - 'I 

~LNUULE~L.I sua!3ejawnt wn.ua~3eqo~3~ sugpans~pbps~usL D D- 



* dd 
I .2.4 ~~onluqinwuwuoiydr=uim 3 28iJniG KwlGSsluiwdr=uim 0.5 x 

0.5 crn2 L&l'a"lunird4sii& 

1.3 dguui (Curcuma alismatifolia Gagnep.) 

b.d~l%un~mnno~iiadomandou(co~nf~orescence)lu~~l~~srrum~L~n:: 
* 4 - 4 -  wu~unn~m=fi6iuuow ( retarded shoot) 3 ~ 4 d ~ ~ ~ l ~ ~ 6 ~ i n n l r r W l ~ ~ U 4  

1.3.1 dananeiou (coinflorescence) 

I .3.1 .I ~idnweneieum~dyum dondirqo6?i?u ~annesoA 70 

~dascl:uGuiu 30?ui i  
Y 

1.3.1.2 ~ i ~ ~ ~ ~ i ~ i d ~ n ~ ? ~  Mercuric chloride 0.1 Ldor'l%d@i ulu 

10 u i i  814di?u~in~udri~iqind'il3-5 mi4 

I .3.1.3 ~id~udowaneioudwuui~dmndi~$a ui l ' a" lun i rd~n '~uh  

dold 
Y 

1.3.2 mu~unnam=m6iuuom (retarded shoot) 

1.3.2.1 ~ l d ~ ~ 3 ' i l 4 ~ ~ ~ ~ ~ ~ ~ ~ d d ~ ~ d l L $ ' i l b ~ n " ? ~ l L < ~ J Y ~ D l V I l ~ ~ ~ ~  

MS-CI is 10 mgll BA rm= 0.1 mgll IAA L ia~ f idewsnr i j~n l r~un~u~~un 'u  (Topoonyanont 

et al., 2004) 

1.3.2.2 v 1 ~ 4 7 l f l h d  I L&IU ~ i u ~ ~ o ~ o u i ~ i ~ ~ ~ o ~ u s i ~ 1 i ~ m ~ m ~ d ~ 4  

MS - CM (0 1 mg r1 IAA, 4 mg 1.' IMA and 0.5 rng I" TDZ ) P B U ~ = ~ G U A Q  fluorescent 

(day light) LBUMAI 14 $?bNda?Pd m?luL%uLW4 40 pmo1/rn21?~7~ ?rd'~,$ 25-26 OC 

I .3.2.3 vk~inrwi=r<u-a~flur?m 2-3 L ~ B U  dononeio~q=$n~r 

% ~ ~ i L L ~ = i ~ ' . ~ ~ ~ ~ ~ Y ~ d ~ f l ~ n ' ~  ( retarded shoot ) 

1.3.2.4 ~mroir$oris retarded shoot 3o-adyu~13uimd~ru1m 0.5 

x 0.5 cm2 r~el'a"lunirdsdio~udmld 

2. nisd.rriler~mer Agmbacterium tumefaciens S'IU$U{ AGLO 

(&i~rdn4qin?~nirna-a Peterman & Melan 1997) ~ 4 ~ u m o u d ' i l ~ ~  

2.1 ~ i u 4  A. turnefaciens IIU%U<AGLO ~ ~ ~ I V I I T L V I A ? ~ ~ ~  LB i$ 50 rngll 

R~fampicin 100 mgll Kanamycin C ~ ~ J L ~ U ~ ~ ~ ~ U V I J J G  28 "C ~ s l ~ i l ~ m ? l ~ ~ ~ ?  150 ~ Y d ' i l  

u1Ti u1u 2 iiu 



loueqla ynk~ppq OL ~L~ULB~~~EL~LN~B~B~~ ~3 I' L' L 
P P '1 

(001-X uo1!~lyn~r~ep1 1.0 'ap!ueA3o~~a~ un!sselod mu 1 'ap!ueA3!~~a~ un!sselod flu L 

' 'o~'H~N wu os 'vla3 wu 05 '3n16-x wu 1) Jam 3n13-x nryr 1.1 

(~86 L 'uew B 

~16euenen 'uos~auay) Aesse lw!uatI3ols!H sn3 Y~J~KIB~~EBB~LC~CLU .I. 

n~BLPEPCLUL~~bL?BC~C~~BBbLCMCLU 

pi"! Jal0~0Jd SsE 3811 aua6 Sn3 niktLF (H3d) 

uo!uea~ u!eq3 ase~auAlod U~JU~=MY Aesse I~~!LU~L!~O$S!H sn~ UPJUWRU~ n~n~p~p 

ELUMMnOlbLSULKL~C~3 Z ptlLK%pULnk?%PIIPb~pbPlLnN~LYULb62 6'1 

nLupy z ukanre?$n~? u!3Aueue)( 116u 0s ~urr u!xelo~az~ 116~ > 
P ., 

00~=nerEps~~~lib P- wsw SLKLB~~ ~nnirp loous pap~eia~ =en 13-sw SLIILBPL~LNR~F 
'=P 

(a3ua3saJoliu!o3)neFueweb 81-sw SLKLO~ nB~n ad-sw s~kt~enlra~k~ ninq 

u~~r~~~ngcaun~~~1,~~~~~~~4B~~n~~nne~cngr~~~~c~en~~n~~p 8.2 
.. .. 

KL~ OE LML~P~~ ~!xeto~a3 116u OOP ?;~~UL~BL$EL$ E~U s-E B~IULCYLS~~~U P 
8 " .. a 

~pna$bL$nvl un!~a13eqo~Bv ~~~u~L~~~~.~EL~LN~L~uE~L~c.~L~L~~~L~ L'Z 
.. P .. 

rgyerr$ 

~$1 v~a-1 n~prp oi3vjnhan~~ a sua!3ejawnl .v ,nbehar uo!len!l1n*o3 ~pss~uee_ung uz P < 

p.1 n,$ Z LMLl~~l 81 - SW SU~SLMLQ~R~LC]?, OZ-SW EL~LBRL~N~~~BSURLU~SUP~~C.R~~ 
* 

~rp~pyn ek~Lffi;EesuALwxune~nFLn (LPOK~~~BIL IOO~S pap~qa~=ym(a3ua3sa~o1~~!03) 
< 

napuevop, nho ns~kgrernlnep) s~rernepnk~p 9.2 
.. 

$Ln OE nLR BS1kUR99RLM%SLPP1\~11LKL~EQLp1L~P1~L~ P P 5.2 
.. 

EN~LF 5 - E nLn 

3, sz-oz ~ipnptlbb I?,L~B!~BS 0s L L~~KLLU~L~L~LI~~L~~~UL~ 9.0 - p.0 
.. 

i~l (~.s~d ap!~olq3oipAu u!qaq w 1.0 + auo6uuAsauola3e wtj 00 1 + aso~3ns > unwsep m, 

Z + un!Pau SW) 01 - SW EM~sLMLBR~~$~~~~~u~~~~MB~BLP~M P'Z 

30 

~ipnptlb I?,L~ 5 I?,L~B!RBS 0009 e~1nLeUkneu=uuMnfiLNn~kumrLp E.Z 
P 

~UE~KLMLI~~~ 3,9z ~bnmb~~~~ngrnpu~bznekQps~~ P P 6 '1 

nk IU 0s SULKS- a1 e~kt~s~kt~en$~~fi sua!3ejaiunl .y me lu 1 ~n 2.2 
P 
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