


n~n~broun D Pa u~~n~r~yu~~ii~u~qs~~n~n~~g~t~~~~su~~un~a~ rongsny~~%nwan 

LM uLbugluauop rcypo;ncLLggurpp ~nlnu~~nguu~pknn~raalalnaii ro)uro~gu~b P" 

uprarunrcyproaut+g o; nyi=PcmuFg ~rrrokpnbuas_hz eLun3Jn3wed nopub .z P 

nynEl pcrau3nasha:sll kroanouha mb ~eas~_n~ha~s~tl_a uti$l nsb~ P 

uycLpacy LZ n_u~~in~~nharru~~~~w~n~n~~~pii n;rLyuMrsroulqswlnLnLbnnLnbi=su 
.r " PP 

roaunlab ca~nio;nLLuggupLp unlpi~~guu~p~ nr~~nal~qnov ~$ueougu~bug P 

r~cusircyprobuggypl 13; ny92m~u5g ~n~izsurobu~n ewna~n3ng nopui~~ .L 

nruu~pcoug=~cr~u~ - 
kJ02$ERl!dll ktln$=@T UBM" PLyXpRlEBUZPClAUtKLM RB?u!JM Z PLBlUBB nt3bY~b 

" 1 P 

c~ll~.$dlaL~AlJb~~&$~L~ ?LT(L&JYB~MP~~~~@I,& ~L~ZPCIAU~C~LBLMWUL~YII~LL~~ 
.. P 

~n,~e~ha~m~wnn~~,a~~~'o~p~uir~~u~~ro~ntn~~n~~y ~rtty~~k~~ro~~wpyarel 
n P P 

UL~PP~L~P~~~~UU~~:~~ULSI~~~U~ $@?~$RLQL~~~~usLKLY"~, SLWLI32t3llLFI1MZMKDUI 
r " .. a~nn~~ro~n~i:~t]uu~guaa~oharo~nan~sp~~nnn~pu~~opu~nn=sn~i UM 

P '" P P 

np2b b~p~~~~~~b~~~~~~~~~~19~l~~~~~~grel~~~~p~~l~@~g~~ll~~~Wpk~~Lg 
a 

c~nan~rpn~u~mzsyiicoan~ni~~~sp~ sumgnu1 s.0 PULR~S~LL~NLLW~ ugroirasbakn~i PP .. P P 

z~k~s~nnln~u ~&nyir~?o k E :mnuun~sn~~:b~ro~i~nrn~sme~~ a n,uugroaas ng E qg P P 

cpauLbuyqriuLbrarr ~nsni E ~lnsn1~1~iuy~~n@g=bsnnpn~1:s_ln~l nuw~nun~nu=b P P P .. r 
uyca~ur~aro~~tl nlos 1- sz fnnapygc~klr_s ~,yip&x.~ur~wn~u u~m:uiisn 

uarcmLygqrv+ ueu L-z 
uaugva-spiinnpu~uap n_uugroouiyp~=bn~n~pny~spn~nu~n~+~~n~pnu gupn!=snl P .. 

UL~~L~U~II~~S~PLS~S"~L~EL~=~~U~~~ - I (13e.19 nnn~pnyzsp~l no?uouepg,q 
.. 

:~n~ue1~1op~eannn~p~a~~zspn~~ii (a3ua3sa~ouu!o3) no?uowoproubaun~iny=sp .. P" P 

nlrmnqnpLu nu"uagro~~cr~su~ua~npru+ n_uno~nLgnL~w=pclAutnEiuginyug P 

N8aIKyXpKlco& 211 CU_ ElL PCILIP=SpnUlnLpElL~n,UUgCR$n~2spngNusLU 
P PP 

Uon"urLk 

Lulln~?~W9~~WLn~Ul~~lnR~lCRS,'bL~R~~ fl,UpbB&N3$ - Pp P P 

nu:spnlnninl~m a Pa O (~~u~~sJoIJu!~~) nopuouapnwlnasnol (~9) njzspnggnul csunq 

L$niuLbugios_KronbinyLFnLspuLbugl (awds 13edu03) nplrsapnnirnBr uouop 







(L86L 'SsoJE)) ~QL~L~K~~B~~~L~,LME&EBu~L~~~RG~M~~~ Sflal3flU UeAelJ L MLU 
P 



r~n?'ng~~aulnlquiOuqzij flavan nucleus 1ilulns~ahquKn ~uiqzunnii4KuW 

614&da$h side chain "llq ring l n u ~ ~ w i z n r s i i ~ u d q v e q  B-ring &du ring 42 functional 

group i1.11 uiLni~4ilGaijm~Gm"lrB~~~'iluTm~~uiGu<~Lmnii4Ku~d eiuirna~i4nenl6a3u 

6 nF@lwnj 1 pelargonidin ( h - a m )  cyanidin (LLn4) peonidin (lam4 - unsa$u) 
" " 

delphinidin ( a h i 8 u  - dlGu) petunidin ( a h 4  -7hkd) LLEIL. malvidin (ah )  (Aida 

et a1.,2000) r ~ d n z n i j u ~ l n ~ d $ i 4 d  B-ring di~fu6sniwd 2 

pelargonidin cyanidin delphinidin 

peonidin petunidin malvidin 

niw 2 t ~ ~ ~ ~ ~ ~ ~ ~ 9 9 1 8 J ? J n 7 ' ~ I ! L L ~ ~ ~ n ~ ¶ ~ i ~ ~ ~ 4  6 ndu (Gross, 1987) 

v d.. ~qqswuua~ifua$msn'unis614~un3 

lunirriiniljJqTu'uwCn lAuri n ~ i u ~ 3 u n r m i i 4  ( p ~ )  lu  vacuole lmudw~nenin 

niulu~.na&~3unrmqs a~eulml~ui~u~ze~lu~~rse9i~db~e~us~~nzbaijnnir~~en~een'11e~ 

i n i r ~ n i z r a u ~ u r a 4 . a 8 ~ ~ ~ 8 u ~ m ~ ~ u i ~ u  w%niruem4nan.n84~f?u~un'~s4fi~n~.a~miu 

(co-pigmentation) ~ z ¶ ? ~ L ~ ~ ~ ? l ~ ~ ~ ~ ~ ~ ~ ~ ~ z ~ ? l u L ~ u . d ~ ~ ~ ~ ~ l l r i  ~mulnhuiGu (Mol et al.. 

1998) r%esqinnirsijwd~ii5uimi~~n2sz~uluw~nszwiisunulnl~aiGu unz co-pigment 

qz~e?uKuIfid?1ngdu~3u1ln" 

~nu$?~nsnh?unqq-~r~n%~ueulm!.dui0u "dnd~un i i  cyanidine h u  

menld86i~uq:ij delphinidin ~ ~ i n e n ! d i i j s ~ n 7 ' n ~ ~ ~ e u ~ m ~ ~ u i ~ u ~ ~ u ? n ' u  aaddlttnniiqiiu 

LiinL%n4qinn?iuunnii4~eq p~ n i o l u ~ q n 6 u i n  p~ luraaniiluoii4uin1dLiinszuii4nis 

nuK?i?.ans~auTn!"d:uiGuKu co-pigment qzl%:i~u fino$ p~ luFiuqz2annsznuCau 







ns~uaun'ls hydroxylation L ~ ~ Q @ ~ ~ ' L ~ ~ I ~ ~ ? H ~ ~ ~ A S Q B ~ I ~ ' L ~ L ~ ~  anthocyanin 6 m L i l ; l T  

u e n q ? n $ u ~ ~ ~ i s u ~ a u " ~ ~ ? ~ ~  riu dihydroflavonols 4-reductase (DFR), anthocyanidin 

synthase (ANS) , flavonone synthase (FLS) , flavone synthase (FNS) ~mul~w?'. DFR rgu 
& ~ed'du" i i?~~$4?'L¶ir i im pelargonidin . cyanidin LLaZ delphininin lm"dn'9 3 6inrf lu 

2. Y P  4 

~n?'ngnn~'Lvlmms~~mnd~~Kuld (Holton et al.. 1996) 

Dihydroflavonol 4-Reductase gene (DFR gene) 

~ q a l r u G u $ r % ~ ~ a n ~ s & ~ ~ n ~ i ~ ~ ~ u l ~ u " ~ v l i ~ 6 ~ n A u ~ v ~ ~ i a ' L u w " ~ ~ ~ ~ u ~ ~ m  

(Holton et at.. 1995) s a u i ~ ~ ~ u ~ ? u ~ q n ~ s d r z ~ n f i ~ u n i s r d i u u r ~ a s ~ m e n 1 ~ m u ~ ~ n ~ ; 1  

%q+ianssu6au ~un i~~uu7 i jud~~Oa1~9n 'un l~&9mn~c ian thoc~an in  $uiis?umunw~$ 

'iZn7sh;r 1 $ k I s ~ a v ~ a i ? k  'Lun?s6uwvijuK~ni~al6rflu4~uauuin du n?s'L$ 

homologous gene a?u?sn6uu?~mu% hybridization ~j$n?~~hU%a?uisnn"uvl?~u$dauh;r 

conserved L ~ U  CHS uenq1n$u~9~s?u9?un?sl+ PCR lmur3enean~~uulwswehn 

u?rand conserved region v u a ? u ~ i ~ v n s m ~ r ~ ~ u u i ~ d r ~ u  primers 'Lun?r&~~fls?~ci cDNA 

9e;l DFR wuiju$&~ms?~~reld~qu'DFR qinr~akdaumsn9e~n6au~ Brornheadia 
3 .4  

finlaysoniana lmun'lr'L$ homologous probe LLRZWU$?%U~ZL~~~~WB~LDW?ZY?L~MLUBLUQ 

i L ~ u $ i ? 9  (Liew et a1.,1998) U~~~?~$UWU~?%U~&QLFIS?ZGDFR $ I ~ ~ ? ~ G ~ ' L U $ U Q L ~ U ~  

I C  Y du UI~LWU 91aa1; $ ~ a l w m  u ~ n ~ a u K q ~ i j n a ? u n ~ ? u ~ u ~ u i j u  DFR q?nG.a~vduaj 

Ueyama et al. (2002) sIu97ldn?swu flavonoid 3'-hydroxylase (F3'H) , flavonoid 3' ,5' - 

hydroxylase (F3' 5'H) LLRZ flavone synthase II (FNSII) s ? ~ B ~ u u ~ M  ~mudn??k%fW 
d r 

anthocyanin uT'il flavonol L E A ~ ? ~ H ~ ? ~ ~ B S L ~ U ~ G L L ~ R Z ~ ' ~ ~ " ~ : ~ ? ~ ? U ~ ? Y ? U ~ ; ~ ~ U L L ~ Z ~  

Y d c l  'LuuSn?rdozqnni .a;lus?u;l~un~~~d~uu~man~rnu%n~sd~ri~uiju~~~~n~G 

reu!qu"i?u% anthocyanin bii?@i3GienuR?fl& ~ i u  Qvla?v n??bu$ld Gatd lrno 
dU d .4 " 

6 9 7 ~ ? m L d ~ u ~ 8 l 6 a ? ~ w ' ~ ~ U ~ i % 1 ? n ~ ? ~  P w u ? ? ? ~ ~  Sense and Antisense Lw'ilY14:: &I& 

4 $4 

(inactivate) uunuednn"?'lur.a~Sjw"~ mGrdu n~skr i iu i ju rdo ld  suppression Gu 
a ' "  .-d 

Chlacone synthase (CHS) vl% dihydroflavonol-4-reductase (DFR) q95;rg~gld18ldlqUVl 

~~ua%a~n'~ln?rkrms~::w"s9n~m~ lwon7sd;riju CHS rrvv Antisense 4 ? ' L f i ~ v ~ ? ~ n 7 9 ~ ~ m ; ~  

'Lu%griuua'.u?gu (Van der Krol et al.. 1988)  mu$ Antisense DFR gene Vh'L~fiu'lnd 

sQn?mgRnas'Lu %2L& (Van der Krol et al.. 1988) U?en??dQril~ Antisense DFR gene 



~ i i ~ ~ u n i i s i ~ i ~ i s n ~ d ~ u u q i n ~ ~ ~ r n ~ ~ ~ u ~ a u ~  (Elomaa et al.. 1996) L L A = ~ I W ~ ~ ~ ~  

lisianthus Wu6lLii~nl~Ld~ulsid~ln~~41d~ilu417~ 

dszluaC~oqgu DFR (Dihydroflavonol4-Reductase gene) ~u~ iun is rd iuu iaa;  
2 

~ n n W ~ i n s i u ~ i u n i ~ i l d ~ i i n  flavonoids .aGnhu.au lnui i i  DFR gene %as$ia~wmu?n 

full length DFR gene 9 1 8 9 ~ ~ ' i l ~ i l  d 4 ~ l ~ ~ ~ l ~ ~ ; ~ ~ ~ ~ l ~ f i ~ ; ~ ~ u f i i u i s n 8 4 ~ n r 1 z ~  
A d a 

pelargonidin ~ 4 d n ~ r Z i 8 1 u 1 r n 8 4 ~ ~ ~ l ~ ~ " L ~ ~ ~ ~ ~ r ; i i ~ f i i ; ~ u u u m n n i ~ u  (Elomaa et al., 1996) 
d a4 

bdla?m%84 Forsythia intermedia ~ J ~ 8 L ~ z 8 . 1  h ~ d . 1 6 1 ~  Sense DFR gene l l n  antirrhinum 

i i~ f imnn  Forsythia intermedia i i i i i m i ~ ~ ~ 1 ~ ~ 4  (Rosati et al ., 2000) nis~d$uuilann 

Dianthus caryophyllus ~nunisd4n'lu Sense DFR gene q1ni;Liu ~ i ~ f i l a 8 f l 8 % i a Y 8 ;  
.. * 

Dianthus caryophyllus ~d&u~9urnaniia4 (Holton, 1996) nl~fuf4~m8u~uns::uaunir 

~'LATI=WC uauht~ui i j lu8lul4ni l~f i~i imimanil4tdl ln~~utn" L ~ U  nisd4riiu Sense DFR 
d dd: d 

gene il lf imon Torenia hybrida ~ ~ u n ~ 1 G u ~ d ~ u u ~ i l u m ~ n 8 a 1 a ~ ~ ~ z ~ f i a m f i 1 u i ~ i G u  

dzdu (Suzuki et al.. 2000) uenqin%nlsd4ciiu Antisense DFR gene Torenia 

hybrida ~ m ~ n 8 % l ~ u ~ 8 u l l ~ ~ ~ ~ ~ m ~ l u 9 1 8 4 ~ ~ i ~ u L ~ u d ~ d u  (Aida et al., 2000) 

l l n n i ~ d 4 6 1 ~ ~ ~  DFR I[rj<lq=lflu% Sense u% Antisense ~$14 torenia CnuP?; 

Agrobacterium-mediated gene transfer wunis~ii~nir~d~uu8~~~i~mnntrn"~flu 3 n?u ~ F i d  

n ~ u u s n f i ~ ~ ~ t ~ ~ 9 i u ~ ~ u ~ ~ u n ~ u n a u q u  ~lauilun4ud 2 LLA:: 3 dsing<ii~udau.d89rn8nq= 

qwn4 u n n s i n k u ~ ~ ~ ~ d u u u n ~ s L i i l i l i ~ u m n i i ~ t d q i n ~ u ~ n ~ a u  (Aida et al .. 2000) 

bo~~w?=n? r td  inactivate Z U ~ ~ M F I T I ~ G  DFR ;ii~fi~iilan1saz~u.d84 flavone $4 d ~ ~ ~ l l f i  

l aan i i81nn"fU~~l~uUl f l~U ua= Suzuki et al., (2000) s l u 4 i u l ~ u ~ ~ ~ < i n i ~ l a 1 u  

daunijumanan4 Torenia ~ I ' I ~ ~ L ~ ~ ~ ~ A U ~ I T ~ ' U ~ U ~ I T  Sense suppression an&u DFR 

~ i ~ ? ~ ~ l ~ d 4 6 1 ~ ~ ~  Flavonol 3-5 Hydroxylase (F3' 5'H) La"ldL%aLi8qgL~o 

nlflItinlrA?uqu 35s promoter l n u ~  sense ~+1'7fj;~iiu wiuirn~iu8~~n~a84~;~i iuuin 
d auCnu~d$uu~flu8 magenta transgenic plants uiq6uq=lfi~~uua84iirZi~v~mu 

9194L%! idu star-shaped pattern Lgu6u vw7nd-a Antisense m4Zu F3' 5W ~ ~ 1 6 ~ 8 6 1  

Guwu6ii i l f i~nqin~1Gu~~u~flu;~~i~u.j ' i lu v;8~diuu~fluiau! ~ b 8 ~ 4 d i i i u  F3' 5'H 
9 

~u~fluhnauquu~az~;jm.n"n~~~~lil~lillunr~uaunis~~~nnzG ~ 3 '  5'H (Shimada et al., 

2001) 



p 1 1  4 w = d r d l n a 7 u s 7 u ; 1 1 ~ ~ ~ n ~ 0 n ~ ~ d ~ ~ d ~ ~ ~ l d ~ ~ " d ~ ~ u a ~ w 1 z n ~ s ~ d ~ 0 u ~ ~ ~ ; 1 m ~ n ~ ~ ~ ~  
4 A awnGnKu~~~~n~~u2t i swu1 i l s~  n'kulun7snr?ln'il;1$~Li]7wu7uad8&8;1nis~q::~uw7uuw 

aiOu?$Dsn'~nls$;1L~slzr;i?;1na'w~ anthocyanin d d l ~ @  I i a r f i  F3'H LLnZ DFR 7'lndr?uul 
,A* 4 ** 

a d e ~ ~ ~ ~ n ~ ~ a ~ 1 ; 1 ~ ~ u K u @ w u ~ 1 u m ' i l n ~ ; 1 u a ~ ~ ; 1 ~ ~ n ~ ~ u ~ u ~ u n 1 i l o " u l n 6 ~  
Phenylalanin 

1c4HS4cL 
4-coumaroyl-~o~ General phenylpropanoid pathway 

malomyl-Co-A - 1 CHS Flavonoid pathway 

Naringenin chalcone 1 CHI 

Naringenin (Flavanone) 

1 F3' H 
F3' H 

F3'5'H Dihydrornyricetin Dihydroquercetin Dihydrokaempferol pb 
I I 1 DFR 

Leucocyanidin 

1 DFR 1 DFR 

Leucopelargonidin Leucodelphinidin 
I 

~ A N S  1 ANS 
1 ANS 

Pelargonidin Delphinidin 
Cyanidin 

1 UFGT ~ U F G T  JUFGT 
Cyanidin-3-glucoside Pelargonidin -3-glucoside Delphinidin -3-glucoside 

nlw 3 n~=~~unis8;1~nsizr;i~~'iluFn~'dui~u (Jaakola et al., 2002) 

ns=~auni~la;1~n~i=r;i~~'iluFn!~uiGu (Anthocyanin synthesis pathway) ~'illd!?lc 

Liu?~o;11unnb !m"Lafi PAL , phenylalanine ammonialyase ; C4H , cinnamate - 4 - 

hydroxylase ; 4CL .4-cournaryl-CoA ligase ; CHS . chalcone synthase , CHI . chalcone- 

flavanone isomerase , F3H . flavanone 3-hydroxylase ; F3'H, flavonoid 3'-hydroxylase ; 

F3'5'H, flavonoid 3', 5'-hydroxylase;DFR, dihydrolavonol-4-reductase;ANS, anthocyanidin 

synthase; 3GT. UDPG-flavonoid-3-Oglucosyltransferase; 3RT, anthocyanidin-3-glucoside 

rhamnosyltransferase ; FS , flavone synthase ; flavonol synthase. 



n1sds61wiur$1@sii~til (genetic transformation) 

n i s d ~ r i i u i u ~ ~ i ~ & S ~ m  (genetic transformation) L W A ~ A ~ I ~ ~ ~ ~ I ~ ~ M ~ ~ ~ ~ I ~ ~ ~  

~ l u f i l s ~ u g n ~ ~ u  (nucleic acid) d i ~ b % i ~ ~ 6 4 L . d ~ 6  (cell wall) r~s$xL.dn&(cell membrane) 

~ & a $ ~ ~ ? ~ f l % ~ f i  (nuclear envelope) ~ w ~ f j t ~ n ~ ' i l t l l ~ S % ~  (viability) Y ~ ~ L . ~ A ~ c B ~ J & ~  nisdq 
C r .  * 

riiufiisKugnssx~~i$~~nnw~6uiia'[ilqds=fi~~u~niu 7 &iu ~ d u  1~unis; j~~sizGnis 

m?~qunisufimsssnqsqiu (gene regulation) saxidAnPnvrfii$LLaznis~iqiuqsqiutu 7 
4 A 

rm~~~~n~in is r ram~ssn~sduumd~niu~%i !1 ]  ~flu6u ~ ~ ~ ~ ~ ~ i ~ d ~ ~ i ~ ~ ~ ~ 6 ~ ~ n " ~ M ~ i ~ %  
-2 4 unziinishm?"~ 'is'u"n?"snis JqCu ~r~ua%s~unz$nisKmuiLm~lulnumLnua~~~ L&I 

? ' n ~ ~ s = f i ~ m ' l u n i s d ~ ~ ~ d ~ ~ ~ ~ ' d ~ ~ ~ ~ ~ d ~ u u ~ ~ d n ~ w ' s d g n s s u ~ s ~ i . a T m u ~ n i s 6 ~ i s l d %  

1. nird~ri iuiuTmusi~unis~d~uu~Ldn~ Permeability amd~.dn6 

1.1 nisiex~.mnn' 

~ f l ~ ~ l ~ ~ $ d 2 ~ ~ ~ ~ ~ ~ 1 n L ~ f l ~ ~ ~ ~ ~ ~ d ~ ~ l e l ~ ~ 1 f i $ i  Cmunissaxh.oa.~ld~llilw 

aifiirislljiriim somatic hybrid ~ ~ r f l ~ ~ ~ ~ d ~ ~ o ~ m a i u r r d s d s a u m i ~ ~ u g n ~ ~ x  rdu~nwnd:nw 

rfluvlGu maix6iumiuTsm A'lil;i~ aidsi~1Y41G.a ~~~1muisfiniwuam4'sx du6u nisufiu 
C 4%. 44 

~ d s ~ l e l ~ ~ l ~ m  ~ Y ~ ~ f l ~ f i l ~ l ~ ~ ~ ~ ~ m " ~ ~ M i l ~ i ¶ ~ u ~ ~ " d ~ m  (interspecific hybrids) qu%G"d 

Aun:aQn (intergeneric hybrids) 

1.2 nisns=4uii?uldAi 

~flu?~nisns:~ur'dn66aufiuiu~d#i (electric field) i11fibd'il$u~.dn6~ 
%.4 E ~ ~ i u f i i x i s n u s u l ~ m r s u ~ m ~ i n n i u u ~ n ~ % i n i u l u ~ ~ n ~ 6  TmuGiTdsT~~nia~i~usaufu 

~~I?~IAIu~L&~LFI  ~ ~ ~ a o i ~ u m a i u i l ~ ~ n u " L d ~ i ~ 4 x i n  (high-voltage electric field) nszaLa 

l d f i i 4 1 ~  2 s=uu ~s sruun$~%maiuLr~amdnszLLfiii zuzLaniuiu (long pulse) unzs=uu 

~ ~ $ n a i x ~ ~ s ~ ~ o ~ ~ s z ~ ~ f i ! d # i ~ d n i i ~ r ~ ~ . d ' ~ a n i ~ u  (short pulse) (qhm$, 2539) nisdqriiuiju 

~ a u ~ ~ 1 . a " n s z u ~ ~ ~ ~ i ~ i i m ~ u ~ ~ ~ . d n 6 i " d f l ~ ~ ~ ~ ~ n ~ m u ~ s i u ~ i u ~ ~ n i s d d r i i u ~ ~ ~ u b o b % i ~  

~ d ~ ~ ~ ~ ~ i f i $ i ? ~ ~ m ~ I d ~  BMS, Black Mexican sweet ~ ~ m ' ~ d ~ f i l x i s n . a ' n ~ i ~ l j i ~ i i m ~ ~ u 6 d 6  

('ill?$ 2541) 

1.3 nis~$aisrmii (chemical - mediated transfer) 
-4.2- d4 E 

? ~ ~ ~ ~ ~ 1 ~ L ~ ~ ~ i ~ ~ l ~ ~ ~ L ~ " 1 $ ~ 1 ] ~ ~ l e l W ~ i f i ~  ~wsiziiConifimmrnurmqz~~i 

Wlu~.mn6Suin %inisT!&iTdsTlilwaia~ ufiurYu"m~urm Cmuq=i;ais~~S L ~ U  PEG , po~y-L- 

o r n i t h i n e ~ % ~ ~ f l n d ~ x ~ ~ u n ' ? n ~ z ~ ~ 1 ~ w ~ 1 ~ ~ ~ ~ ~ 1 1 d 1 ~ ~ d ~ ~ m ~ n i f i m " L 6 d m ~ u ~ ~ f l ~ ~ 1 n ~ %  l6h 
3 * 

n i s ~ w u i ~ u x i K ~ r ~ i ~  fl.A.1980 rflufiuui l6Snirwuiuiuniums~"u~$ii .11~1niu~~m~~n: 





-) 
Mncp (180) k3irk31rqmk3L~~un,y~k,ruL yiy1 p!wseld - nlnLu l. nnncp (s6e) aseqluhs 
P P 

auido~6e Zen (s3e) aseqiuks au!lou!l30~6e '(s~o) aseqluhs au!dopo '(sou) aseqluhs 

au!ledou nki au!do sLubL$usLuunwLunEE v~a-1 ncpnlraLu e$$~~inlp1~$i VNO-I 

RLpbpkLUn)LEUiMLcnKbL aua6 (]!A) a3UalnJ!A bBlbnLpRM I. EL~~LpEL~n@IU:5p2b2Bll 
PP P? -P 

nynp au!ledo~ Zen au!do~ao up y1y1 ULK~WU !I urp~e~ 
P 

(vNa PaJJalSueJl) VNa-1 LLnRLU 
'F 

~pu5uein~1~urag uiuir~eu~ae~e~q~u~n~~aus~iip~~~ira~p~puD uni~gg ozm~ro:sp P P' 

u~ne!lw~u~~u~nencp~~n~in~i~~:~ sua!~e~awnj.v bae~i~hs~~~~bugi~ropro~ 

eEienr (p!wseld 6u!mpu! ioo~) !tl ~~LBMK~L S~U~~OZ!~J .v a$ra$~[lunllbalb (uo!l3alu!) 
2 P ,? 

uiuir~~u~ymer~ m u~swgi$l~~rnnu~eu; wn!~al3eq0~6v aei P P 
(p!wseld 6u!3npu! 

Jnounl) !I U~~LBU q,pnuLuu uogbk wn!~a13eqo~6v nlnu~eni~lg SEZ - OPL m~ro=sp rn P 

~~~w~new~u~c~uu~~~nE4ni~vn~cnu r= l ;npiuLuuugi~lLuuu1uu y~mskroeamungr~nmy 
.. OP Pa 

us~ro~ta~12b~sr roLu~cyiipluaan;epr~uniiu~LyzbLppi w~w~e~~ngiiu~,ais~ub~is~u~~n~~ 

nqanplbaymraug u~~unn~uun~u~~~"t,w~u~~~~i~~iy~~~ngiiu~~i a: y1~oroginkiha~uu 

~UU~LKL~%~GLJ~~~~JL~L~~~~B~~LK~Q~~K~~~~U~L~~~~R~O~~L~O~ 
rn * P P, P 

(9661 'lqen pue 6u!s!a~) aseas!p 11e6 UMOJ~ Lpunz 

nsuLbs~a~inapfi (~nowni) npni;lugi~l~r ~nnu~nroumeignyle~n~~~$i (uo!l3alu!) 
.. .. P 

uiuirus~ro~u ngn~~arap~er~nls~suiirag~uniingi wn!~aj~eqo~6~ 

(uo!lewo~sue~l 

aua6 pale!paw - un!~al3eqo~6v) ra$~~uniirap~enu~n~n~pbps~u E'Z 

eiLpnnEiy1 wn!p!qwA3 ueu~1rqu 
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