
1. ~ I ~ $ U W I ~ U  Dihydroflavonol4-reductase (DFR) q i n n ~ u ~ m n  (petal) TItNdqololi 

1.1 ~ a n i 9 ~ 9 a q a ' i l u n i 9 a ~ R  Total RNA 1.4 bdaia%J6 denaturing 

formaldehyde agaroselEtBr electrophoresis 

9ln%ni?flfh total RNA Pnub# TRIZOL@ Reagent fiiui?nfiKn total RNA 

qinn~unenaesd?uaII  L ~ ~ ~ I ~ . ~ I L L u ~ P ~ o ~ ~ ~ L I A ~ ~ ? P ~ ~ ~ ~  WEILLOY 28s LLIZIES ribosomal 

RNA ~s~n3Ksniw 5 

d 
niw 5 L L I W S  total RNA nm?aq~euPn~b% 1.4 ~ d ~ k 4 ~ 6 d e n a t u r i n ~  formaldehyde 

agaroselEtBr electrophoresis, 100 volt, 50 161; 



1.2 e~an~snls~wn DFR gene $ a a s ~ w ~ G ~  RT-PCR 

1.2.1 n1sLLfAn DFR gene PnfI'L$ annealing temperature ~ m i f k  5 0 ' ~  

niw 6 Liamsnlsaaun DFR gene Inu'L.a"l.4 adsfr%dLi agarose electrophoresis, 100 volt. 

50 161: wn'9qinniriivnn~n RT-PCR kol3wswnf D F R F ~  am: DFRR5 ; Lane 1 

a 
A8100 bp DNA marker LLB: Lane 2 %I PCR product, annealing temp. = 5 0 ' ~  

qinniw 6 ras4ma'Lrt'a~u<inisaaun DFR gene 69oamn~n RT-PCR Cno'L3wsrumQ 

DFRF2 arn: DFRR5 aanannealing temperature a v i i h  5 0 ' ~  dnnJJarnu;a&daa 2 uoulnu 

~311d7ndr:~im 500 bp r r~z  850 bp i s  vuimd4:ui~ 850 bp dvwm'Ln6a~~~h~::o:~lQ 
*::a d '  

szwiia!wsrue&aanaauu!a m~uuqsrf;;~ annealing temperature 'Lfiaviin'u 5 3 ' ~  iwnrGu 

fiuim6i~~uasvuiflds:uim 850 bp 





- A  - 9 C i  
1.3, ~lani31flau DFR gene ~ a ~ n i s n ~ ? ~ $ m u ~ f l a u ~ ~ ~ u w ' b ~ 9 ~ ~ b m u b m a i u  

P I ~ ~ U  (recombinant DNA) 

1.3.1 N ~ f l i d n ~ u  DFR gene (cloning of DFR gene) 

9 i n f I i 4 ~ ~ ~ ~  DFR gene Tmua%% l n s t l ~ c l o n e ~ ~ ~ ~ ~  Product Cloning 
*w  d = 

Kit (Fermentus. U.S.A) ~r~a~mr~' i ln~rnau~nim~i~m~umrauraaiu~au~mu~a"nism"iuui  

d$au: ampicillin/)(-gal W U ~ ~ I T F I T ~ ~  &El iTi9 5 

* * - * a  
W i T i q  5 rraLilq~iuau~n~aijgiaLLa:ii~uqinni4~mr~'iln~nauY;1LaruLilL'ilur'ilaiuwaol ~Lau 

1% ampicillinlX-gal plate 

DFR gene 850 bp 1 ' 1 4 1  1 33 1 

n B 

niw 8 r r a m s ~ r n ~ a ~ ~ # i ~ ~ s f l u ~ n a u ~ ~ ~ ~ 6 ~ E ] ~ ~ ~ u r a a i f l ~ a o l  Lra:~maiqLflu~nauiniLil<i 
9,- d T 

qz!m~E]mrour'ilaiu~au qinni~KmiG'iln6afl ampicillin/)(-gal niw n LW: Y 

rransni?Tnau DFRgene Yuimd~zoli61d 500 L L ~ L .  850 drua miu i i&u 





LEO 1 





TTTTCACTTC CTCTGCTGGA ACCGTGAACG TGCAAGAAAA TCAAATGCCC GAGTACGACG 
AAAGCTCATG GAGCGACGTC GACTTCTGCA GACGCGTCAA GATGACTGGA TGGATGTACT 
TTGTATCTM MCCCTAGCG GAGAAAGCTG CATGGGMTT TGCAAAGGAG AAATTGATA'T 
TCMTTAATA AGCATTATTC CMCTTTGGT GGTGGGTCCT TTCATCACCT CMCTATGCC -~ ~- ~ ~~ - - - - - -  ~ ~ 

TCCTAGTATG CTAACAGCTT TGTCACTGAT CACAGGAAAT GAAGCCCACT ATCGATCTTA ~ - ~ - -  ~ - - 

AAGCAAATCC AGCTTGTTCA CCTGGATGAT GTATGCAAGG CCCATATTTT CCTCTTCGAG 
AATCCTAGAA GCGAGTGGGA GATACATTTG CTCTT 

niw 12 u a n ~ i i 6 u G ~ n 8 a l w 6 . a ~ ~  CDNA Putative DFR gene SUIGI~SXIM 500 

i u u n ~ k i n d ~ u u i  

ATGCCGGCAC GGTCTCCATA CACGAGGCCC GCAGACACCT CTACGACGAG ACCTCCTGGA 

GCGACGTCGA CTTCTGCAGG GCCAAGAAGA TGACCGGATG GATGTACTTT GTGTCGAAGA 

CGTTGGCCGA GAAGGCCGCG TGGGACTTTG CGGAGAAGAA CAACATCGAC TTCATCAGCA 

TTATCCCCAC CCTAGTCAAC GGCCCCTTCG TCATGCCCAC CATGCCGCCC AGCATGCTCT 
CCGCCCTCGC CCTCATCACA ATGFWCGAGC CGCACTATTC GATCCTGILAA CCGGTGCAGT 
TCGTCCACCT CGATGACCTC TGCAACGCCC ACATCTTCCT GTTCGAGTGC CCCGACGCCA 

AGGGAAGGTA CATCTGCTCC TCCCACGACG TCACCATCGC CGGCCTCGCC CAGATACTCC 

GGCAGCGCTA CCCYGAGYTC Z.,ZGTCCCCA CCGAGTTTGG AGAGATGGAG GTCTTCGACA 

TCATAAGCTA CTGGTCCAAG AAGCTCACGG AAATAGGCTT TGAGTTCAAG TACAGCTTAG 

AGGATATGTT TGATGGGGCG ATTCAGTCCT GCAGAGAGAA GGGCTTGCTG CCGCCCGCCA 

CCAAGGTTCC ATCATATGCC ACTGAACAAT TAATTGCCAC CGGGCAAGAC AACGGCCATT 

GAGAACAGTG ATAGCACGGG GACCCAAGAA CGAGATGTGT AACAGACCCT GTTTAC 

nlw 13 u a n s ~ i ~ u ~ Q n $ ~ a ~ v m ' . a 8 ~  cDNA Putative DFR gene ¶ l d i l i l d S Z ~ i ~  850 6$~li4 

<srunl6qindVuui 

L L + L ~ ~ ~ + + ~ ~ + - + ~ - + ~ - ~ ~ ~ - - + ~  LLu- - - - - - _ - - _ - ,L - , , -  LL,.,aacgtgcaagaaaatcaaatgcccgagtacgacga 

F H F L C W N R E R A R K S N A R V R R  
aagctcatggagcgacgtcgacttctgcagacgcgtcaagatgactggatggatgtactt 
K L M E R R R L L Q T R Q D D W M D V L  

tgtatctaaaaccctagcggagaaagaaagctgcatgggaatttgcaaaggagaaattgatatt 
C I L N P S G E S C M G I C K G E I D I  
caattaataagcattattccaactttggtggtgggtcctttcatcacctcaactatgcct 
Q L I S I I P T L V V G P F I T S T M P  
cctagtatgctaacagctttgtcactgatcacaggaaatgaagcccactatcgatcttaa 
P S M L T A L S L I T G N E A H Y R S L  
agcaaatccagcttgttcacctggatgatgtatgcaaggcccatattttcctcttcgaga 
S K S S L F T W M M Y A R P I F S S S R  
atcctagaagcgagtgggagatacatttgctctt 
I L E A S G R Y I C S  

niw 14 iilqunsnQaw5blw6 ~~aznsnazZhaes Reading frame 4 2 isdiuqin 

daiu 5' W ~ I U  3' 383 DFRgene fragment ¶ l d i ~ d ~ ~ ~ i ~  500 d~u8 i ~ r n 6 i u  

f u  DFR gene qin~aaT.lB&~iis 7 iSlusiu~ld Genbank 



atgccggcacggtctccatacacgaggcccgcagacacctctacgacgagacctcctggagc 
A G T V S I H E A R R H L Y D E T S W S  

gacgtcgacttctgcagggccaagaagatgatqaccggatggatgtactttgtgtcgaagacg 
D V D F C R A K K M T G W M Y F V S K T  

ttggccgagaaggccgcgtgggactttgcggagaagaacaacatcgacttcatcagcatt 
L A E K A A W D F A E K N N I D F I S I  
atccccaccctagtcaacggccccttcgtcatgcccaccatgccgcccagcatgctctcc 
I P T L V N G P F V M P T M P P S M L S  

gccctcgccctcatcacaatgaacgagccqcactatt~gatcctgaaaccggtgcagttc 
A L A L I T M N E P H Y S I L K P V O F  - 
gtccacctcgatgacctctgcaacgcccacatcttcctgttcgagtgccccgacgccaag 
V H L D D L C N A H I F L F E C P D A K  
ggaaggtacatctgctcctcccacgacgtcaccatcgccggcctcgcccagatactccgg 
G R Y I C S S H D V T I A G L A Q I L R  
cagcgctaccctgagttcgacgtccccaccgagtttggagagatggaggtcttcgacatc 
Q R Y P E F D V P T E F G E M E V F D I  

ataagctactggtccaagaagctcacggaaataggctttgagttcaagtacagcttagag 
I S Y W S K K L T E I G F E F K Y S L E  

gatatgtttgatggggcgatiCagtCCtgCagagagaagggcttgctgccgcccgccacc 
D M F D G A I Q S C 3 E K G L L P P A T  

aaggttccatcatatgccactgaacaattaattgccaccggqcaaqaca~cqgccattga 
K V P S Y A T E O L I A i G O D N G R W  - - 

gaacagtgatagcacggggacccaagaacqagatgtgtaacagaccctgtttac 
E Q W R H G D P R T R C V T D P V Y  

niw 15 i i ~ u n r ~ ~ ~ ~ t ~ e ~ n ~ ~ ~ a ~ n r m ' i ] : : ~ ~ u ~ e ~  Reading frame 4 3 iadiuqin 

dalu 5' W6lu 3' Yea DFR gene fragment P ~ I ~ ~ S Z ~ J ~ N  850 ~ L U Q  

i ~ n ~ u ~ u  DFR gene qinfha%iuddi4 1 i n~a i ld~u Genbank 



CLUSTAL W (1.83) multiple sequence alignment 

Vaccinium_macrocarpon ----.- -MKDVNSGLGT-TVCVTGIIAGFIGSWLIMRLLERGWVRATVRD 42 
Solanum tuberosum MI\SEVRAWDAl~SPPKTPTVCVTGAAGFIGSWLVMRLLERGYNVH4TVRD 50 

Rosa hybrid cultivar ----------- -MASESESVCVTGASGFIGSWLVMRLLDRGYTVRRTVRD 38 

Vaccinim-macrocarpon PGNLKKVKHLLELPKADTNLTLWKADLNEEGSFDEAIEGCVGVATPM 92 
Solanum tuberosum PENOKKVKHLLELPKADTNLTLWKADLAVEGSFDEAIQGCQGVFHVATPM 100 - 
~entiana triflora PGNLKKVOHLLELPKASTNLTLLKADLTEEGSEDEAIHGCHGVFHVATPM 92 

citrus-sineisis PDNKKKVKHLLELPKASTHLTLWKADLAEEGNFDEAIRGCTGVFHLATPM 88 
Curcum~alisrnatifolia~850) .................................................. 
Anthurium-andraeanum PSNMKKVKHLLDLPGAANRLTLWKADLVDEGSFDEPIQGCTGVFHVATPM 87 
Lilium-speciosm PRDLRKTKPLLDIPGADERLTIWKADLSEDASFDEAINGCTGVYATPl 88 
C"rCumd-ali5matifolid(~00) .................................................. 

Vaccinium-mcrocarpon DFESKDPENEVIKPTINGVLSIIKSCTKAK-TVRRLVFTSSAGAVVDQEH 141 
Salanum tuberosum DFESKDPENEVIKPTVRGVLSIIESCAXAN-TVKRLVFTSSAGALbVOED 149 
~entiana triflora DFESKDPKNEVIKPTIDGELSIIRSCVKAK-TVKKLVFTSSAGTVDVOEO 141 - --- - - -  

Eustama orandiflorum EFESKNPENEVIKPTIDGVLSVIRSSVKAK-TVKKIVFTSSAGTVDVCIKP 1411 

CUrcum~aaliSmatlfolia(850) ........................................ AGTVSIHEA 9 
Anthurium-andraeanum DFESKDPESEMIKPTIEGMLNVLRSCARASSTVRRWFTSSAGTVSIHEG 137 
Lilium-speciosum DFDSKDPENEVIQPTINGVLGIl1KSCKKAG-TVKRVIFTSSAGTVNVQEN 137 
~ ~ ~ ~ ~ ~ - ~ l ~ ~ ~ ~ t i f ~ l i ~ ( 5 0 0 )  ................................ FHFLCWNRERARKSNARV 18 

Vaccinrum macrocarpon :PLV?CE:I:!YS3VDFLY3KiMl ;YTYt\ S);:LhEFcXAXEISIK - E I l i I D t ' I  1% 1 
~olanurr rLterosm :I;LF:CETSYSJLDFIYLX~MI~-A~LY~~SI;ILAE~ANILFAK-K:II:IDLI 199 
centiana triflora QKPVYDENDWSDLDFINSTKMTGWM~SRILAEKAAWEVTK-ANDIGFI 190 
~ustoma~~randiflorum QKSVYDENDQSDLDFIYSKKMTGWMYFVSKILAEKAAWEIIAK-ANNIGFI 189 
Gerbera hvbrid QLHVYDESHWSDLDFIYSKKMTAWMYFVSKTLAEMDATK<NNISFI 187 - * - 

Vitis vinifera OLPVYDESCWSDMEFCRAKKMTAWMYRiSKTLAEOAAWKfAK-ENMIDFI 186 

~ilium-spiciosum QMPEYDESSWSDVDFCRRVKMTGWMYFVSKTLAEKAAWEFAK-ENDIQLI 186 
Curcuma-ali~rnatifolia(5001 RRKLMERRR------LLQTRQDDWMDVLCINPSGESCMGICKGEIDIQLI 62 

. . . . .  . + .+ . . .  

nlw 16 rbflms multiple sequence alignment "Us Putative DFR gene ~~1dra111~ 500 

rbn;850 d r r u n q ~ n d ~ u s l i  ~ u ? ~ a 6 1 d ~ l ~ u n r m m ~ ~ ~ u d ~ ~ ~ m u ~ u ~ u i l ~ u  

n ~ w a ; Z T u 9 a s ~ ~ ~  gene $ u ~ ~ f l % k u  7 ~~~I~~IU~IU!?ULU Genbank 



Vaccinium-macrocarpon SIIPTLWGPFISPTFPPSLITVLSPITGNEAHYSIIKQCQYVHLDDLCK 240 
Solarium-tuberosum SIIPPLVVGPFITPTFPPSLITALSLITGNEAHYGIIKQGQYVLDDLCE 248 
Gentians-triflora SIIPTLWGPFITTTFPPSLITALSLITGNEAHYGIIKQGQEVHLDDLCE 240 
Eustoma-grandiflorum SIIPTVWGPFITCTFPPSLITALSLLTGNEAHYSIIKQGQNHLDDLCE 239 
Gerbera-hybrid SIIPTLWGPFITSTFPPSLVTALSLITGNEAHYSIIKQGQWHLDDLCE 237 
Vitis-vinifera TIIPTLWGPFIMSSMPPSLITALSPITGNEAHYSIIRQGQEVHLDDLCN 236 
Rosa-hybrid-cultivar TIIPTLVIGPFZMPSMPPSLITGLSPLTGNESHYSIIKQGQFIHLDDLCQ 236 
Citrus sinensis SIIPSLWGPFLTSSMPPSLITALSPITRNWHYPIIKQGQNKLDDLCS 236 

Vaccinium_macrocarpon YLMFLLEIIPEAEGRYICSSHDATIYDLAKMMRRNGPGTMSPNEFKGIDK 289 
Solanum tuberosum AHIFLYEIIPKAEGRFICSSHRAIIYDVAKMVROKWPEYWPTEFKGIDK 297 

~~ ~- ~ . - 
~ a n t i r n r  t r i f l o r a  AHIFLYEIIPEAEGRYICSSHDTTIHDLAKMIRONWPEYYIPTKLKGIDE 289 ................... ~- ~ -~ - ~ ~ 

~csc3ma-<randrflorun AHIFLYE < ? E F . E ( ; h V I C S S H 3 I T I ~ ! 3 L A i ( ~ l X i R ' A ? E ' I : I V  23a 
Gerbera-hytrld :HIYLYE-N?PAK(;P'IICESi3hTIHQLA?IIXDiCA?EYYI???BP;IDE 286 
Vreis_vrnlfera AHIYLFE+IPPAE(;PYICSSHDCIILDLA:<Y:PE?'I?EY:II??Lt~;VDE 285 
Rosa hvtrld zulcrvar SHI%YE-~~:<AF;R'IICSSH3A'~IlIEIhXL1?~XY?EY:IV?11'FX(;IEE 2a5 - - - 
Citrus sinensis 

vaccinium-macrocarpon 
Solarium-tuberosum 
Gentiana triflora 

AHIFLFEIIPNAKGRYICSSHPATILELAKFLREKYPEFNVPTEFEDVDE 285 
AHIELFE<PDAKGRYICSSHDVTIAGLAQILRQRYPEFDVPTEFG%ME 156 
AHIFLFE<PDAKGRYICSSHDVTIAGLAOILRORYPEFDVPTEFG-EME 284 

ELPIMSFSSKKLLVIGFKFKYNLEDMFRGAIDTWQETKGLLPYS+LRTPM 338 
DLPIVSFSSKKLMDMGFLFKYTLEDMYKGAIETCRQKQ-LLPFSTQSTAD 346 
DIPWSFSSNKLIDLGFOYKYTLEDMFRGAIDTCKEKR-MLPLSIGHQKE 338 

Gerbera-hybrid 
Vitis-vinifera NLKSVCF 
Rosa-hybrid-cultivar NLPKVHFSSKKL: 
Citrus sinensis NMKNNLFSSKKL' 

~nthurih-andraeanum VFDIISYSSKKLTDLGFEFKYSLEDMFDGAIQSCREKG-LLPPATKEP-- 331 
Lilium-speciosum QIKPVHFSSKKLMDLGFKYVITFEEMFDEGIRSCIEKK-LIPHQTQER-Y 333 
Curcm-a l i sma t i fo l i a (500)  .................................................. 

....................................... Vazzlnlum-mnzro;arpon 1 ~ ~ 2 ,  342 
Solanun-cuberosus N::P.-DKEAIPIPTE:I'ISS;KLF;A?VA:lr':S?LL'F;SEI ------- 382 

........................ Genelana criflora ~TDPEVDEVVKEYELI^,DSL~ 359 
 ust to ma-;randiflorum ---~NHvIMQQTEHGKDT------------------------- 347 
Gerbera-hybrid NGN-HVNGVHHYIKNNDDDHEKGLLCCSKEGQ------------ 366 
Vitis-vinifera -~DGKT------------------------------------- 337 
Rosa-hybrid-cultivar QEVDESSWRVKVTG----------------------------- 349 
Citrus-sinensis --~sEvsI------------------------------------ 338 
Curcuma-alismatifolia(850) -SYATEQLIATGQDNGHEQHGDPRTRCVTDPVY----------- 235 
Anthurium_andraeanum +YATEQLIATGQDNGH------------------------ 347 
Lilium-speciosum YVHDELDLGCSKMTNDKLDLGGSKLNSMDEMVRGHNERVSVALQ 377 
Curcuma-alismatifolia(500) ............................................ 



w 

niw 7 7 UUldniW Cladogram suwj ia DFR gene $4ae'i fragment ~8 ' i dq~u i  

~Llff%~%&u q ~ S I U ~ I ~ I ~  Genbank 

nisi4 6 srm'Yfi~iu~wdeu¶o4nsm~::BFu (5'3' frame 2) m'i Putative DFR gene 

~ ~ ~ u n ~ i n d ~ u u i ¶ u i m d ~ r u i m  500 @a ~ ~ z ~ L ~ u L ~ B ~ L ~ ~ ~ $ ~ & B L G u L ~ K L ~  

DFR gene 7 l n ~ ~ - l ~ % & l d  7 

name 
Plant species 

Common 

Length of 

deduce 

amino 

acid 

sequences 

377 

359 

347 

342 

382 

Lflium speciosum 

Gentiana Viflora 

Eustoma grandiflorum 

Vaccinium macrocarpon 

Solanum tuberosum 

Amino 

acid 

identity 

(~da?dun") 

Oriental Lily 

Gentian 

Lisianthus 

Vaccinium 

Potato 

Genbank 

accession 

number 



n7s79 7 sz6uma~u1uiiauamn~m'il~GOua'il~ Putative DFR gene duunqindyuu7auiGi 

d~~l61d 850 &~f i  i;l9mnifluida5i:u&d'il~iuun'u DFR 

m l T  Length of 

/ Anthurium Andraeanum I Flamingo lily 1 374 

Plant species 

I Citrus sinnensis / Sweet orange 1 338 

Common 

name 

deduce 

amino 

acid 

sequences 

Vitis vinifera 

Gerbera hybrid 

hybrid 

Amino 

acid 

Grape 

Gerbera 

b* m 
~ 7 ~ ~ 7 ~ ~ ~ ~ I i ~ ~ ~ ~ ? ~ ' i l ~ ~ : : ' b ~ ~ ~ ' i l ~ ~ ~ ~ ~ i ~ d ~ ~ ~ 1 6 1 d  500 unz 850 @ufi u iq inn is  

ii DNA Sequencing fiiuisniiuiiKuillCantOa1mn"Lm" 395 ~~nz716 diufi (AIW 12 L L W ~ )  

~1uiimP1 ~~nz~~udn~iKu0am~bln~u11flunsnazOlu ai6a?imnzC16unrnezGPun"au 

BLAST SEARCH w u i 7  Putative DFR gene &un~indPu7 a u l G i d ~ u 1 ~  500 nuil 

616unsn azGTuq7n reading frame 2 &diuq~ndn iu  5' 1d17u 3' (n7wd 14) iinaiu 

n67flk DFR gene 47f l ihf ig7&~ 7 dld Lilium speciosum. Genliana triflora. Eustoma 

grandiflorum. Vaccinium macrocarpon un:: Solanum tuberosum ~ ~ u ~ s ~ ~ ~ A ~ I u L u ~ B ~  
d 4 n 

91a4nSGi'ilt~~u41'il9 Putative DFR gene m~~un~&~ ind~uu iau~nds : :u l~  500 diud b);QmGi 

~fluida5iqui~M"uuEu DFR gene 9?n%fi%&u 7 ;a 65,55,51,51 ~ w z  50 ~da;i:u& 

miuiiKu 64mins 6 

1uatld::dn7~dl Blast Search Iu Putative DFR gene auindszu7ru 850 i i u f i  d 
~ ~ u n b h i n d y u u i  wui?ii6unsne:Ghq7n reading frame 3 & i ~ u q ~ n d n i u  5' W61u 3' 

(AIW 15) $m77bl~&IFJn'll DFR gene 9?niafi??%du 7 i n u s i d u  Genbank idu 

Anthurium Andraeanum. Citrus sinnensis, Vitis vinifera, Gerbera hybrid LLnz Rosa hybrid 

~rau~sz6uma~uaiieuaa~nsn'ilz~~u%a Putative DFR gene n$i1f~n!6qlnd~uui¶1~6?n 

ds::u7~ 850 da~~GiIfluidn~i$~niiuun'u DFR gene q ? n h 4 % & d  7 ;a 96,63, 

61.58 IIn: 57idesi4u~YmiuiiKu 6n~snisiq 7 

Genbank 

identity I accession 

337 

366 

Rosa 

(~d~Fi$u&) 

349 

number 
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niw 20 nl5~s9~fi'ilunisad~Ci7U GUS gene FmvH PCR 44'1% primer 4l71t74fii! 

GUS gene d'il M : 100 bp Marker plus CMU 

PC1 : wnififim pCAMBlA 1303 PC2 : wniflzlil pSCV1.6 

NC : d9?~~i~bi7&d4si iv i ipd (control) 1-20 : dya~~11d~~iiviipd 

Fmu'13 A. tumefasiens fiivfild{ AGLOlpSCVI .6 
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