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Analysis of Flavonoid 3, 5" -Hydroxylase Gene in Transgenic
Petunia (Petunia hybrida) Plants
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Department of Horticultural Science, Sangmyung University, Chonan 330-180, Korea.

The flavonoid biosynthetic pathway has been studied as a genetic model system, particularly in Petunia hybrida. In
order to study the flavonoid biosynthetic pathway, we constructed a fusion gene system between Cauliflower Mosaic Virus
(CaMV) 35S promoter and eggplant flavonoid 3’5" -hydroxylase in pBI 121 plasmid. An optimal condition for plant
regeneration was observed when internode explants were cultured on MS medium supplemented with IAA 0.2 mg/L plus
BA 3 mg/L. For plant transformation internode explants of Petunia hybrida were precultured on BM medium
supplemented with JAA 0.2 mg/L plus BA 3 mg/L. Putative transgenic plants were selected on medium containing
kanamycin 50 mg/L plus cefotaxim 300 mg/L. Putative selected transformants were confirmed by amplification of
selectable marker gene (nptll) by polymerase chain reaction (PCR) and Southern hybridization of flavonoid 3,5’ -

hydroxylase gene.
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At oleigt AEEL mal kEAlohd Mgl A
FAAY ARAYE FAE FAAE Fejshed F83)
vl sl fuolell A= F el gkEAold AjghAdo] WE §
Hakgo] FelEo] o] 52 AAgl 2AHHNS AF3l= A
dE F71A7F Hdeh d et M Ao x 35709 {4
A7} 3Ade) 3gks nzcky dex] o) T(Wiering and de
Viaming, 1984), o|&{gt A ¥-3} < sle] 229 A ERFAF
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f9el Flsel AFHT ek Aol AFohz
cytochrome P-450 FAH A2 <22 flavonoid 3.5 -
hydroxylase -f-d A7} cloning®| ¢ 22(Holton et al, 1993), =
gt 3,5 -hydroxylation®] #A4 S 7z+:= flavonoid 3,5 -
hydroxylase @A x 2=} Menting et al, 19%4a:
Menting et al, 1994b). =3} £ Gentiana triflora) 2.2 -E]
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S (19%6) oA FelHgie & ATFedAE 7HAedA &
21® F3,5 H cDNA(Toguri, 1993)Z CaMV 35S promoter?]
EAlslol Abylsted Agrobacterium tumefaciensZ o] £3}od
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7 248e Balg 17kbe] F35 H cDNAZ A EH &0
2o =& $I3led binary vector pBI121.2 2 subclonings}
gtk pBII2Le.2 o) F35 H cDNAS =7 Abelsl7]o]= A
2gk Eaxg)z) ¢le] pUCI8e] BamHI# Kpnlzlel & 13}
cloningS -8 pYB3& wlE-¢)ch(Figure 1). pYB3ZHE
F35 HE ¥&s)l= 1.7kbe] DNAYH S Xbals} Sacl A3t
E42 Be)sled pBII21 binary vector® 22 42 20
kilobase(kb)2] GUS geneS AHAlst ¥ CaMV 358 promoter
o) ERjste] AFIAA MA =] 125kbe] pYB4 plasmidE

o1 9jt}H(Stratagene ligation kit). -5 248 Feled X2 3ol
7) $13ked HindIll AQEALZ Ahgste] FISH 4249
A S gelakyoh
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F35 HSAAE £33} ¢} binary vectore]l pYB4E
Agrobacterium tumefaciens LBA4ME  freezing-thawing B}
of 9ate] HA H#sdch(An et al, 1983). A g
Agrobacterium tumefaciensZ- kanamycino] 50 mg/L7} A7)
5 YN medias] 21 28°C, 20rpmellH W £5 wjoFs}ol
of el EYE HF]ole) E3E o 051 em Z7|E
el AE3 w2 (BM+IAA 02 mg/L, BA 3 mg/L)el
precultured}9] o} Ledger et al, 1991). BMu]X]= MS salts
43 g, thiamine-HCl 04 mg/L, sucrose 30 g/L, agar 8
g/L(pH 75)ele}. th5d HFE 500 puLE preculture® 23
A medins] W7ok oA HC ShrAA s
$olE F AR 8922 Qo) £ B8 37Y A A
oo HER ABH AE e F7E AAR F,
carbenicillin 500 mg/Le] A7} 283} wixo] 2jA}ts}eich
dFd F Aubul R (BM+IAA 02 mg/L, BA 3 mg/L, kn 50
mg/L, cefotaxim 300 mg/L)& &7k /#3742 5°C, 16
o84z Tk

PCR 2A1} Sputhern hybridization

PCRYA L 914 mptll $AAZYE 28 % Ao £
o] & oligonucleotideZ primer® &A1) 5 primer(5 -
GAGGCTATTCGGCTATGACTG-3" )2+ 3 primer (5 -
ATCGGGAGCGGCGATACCGTA-3 )= 7zt npdl A A}
o] 201-222%} 879-900e] $x13l h(Beck et al, 1982). PCR
A|2FA L Taq DNA polymerase 5 units®} 2 pLe] 10x
buffer, 1 #.¢] 25 mM dNTP, 100 pM primer, S0ng genomic
DNAE ¥§8l= & 2 L7 83l ch PCRE H°Coll A
pre-denature 452, 55° Cel| 4] primer®] annealing 303, 72° Col]
Al elongation 10%, 94°CollA{ denaturing 15%, 72°CofjA]
post-elongation 10%2] F#H o2 4531 =3t} PCRF,
samples #438}7] 93] 4°CE FAAFHIT 15% agarose gel
of A7]45& AAE e PCRZ #X " AEHE 25 &
Southern blot ¥ (Rogers et al, 1988)2 &}7] $Isle 2 ug
o] A Ee d& AAALE AHsle) Begt F BamHIz}
Kpnlez Axtste] A7]e5stdeh. H7]9d5% DNAZ
nitrocellulose membrane(Biorad)ol] %71 ¥ F35 HEAHAE
pYB4 plasmid® %€ BamHIz} KpnlS AF&3le] 17kb
fragmentE 2|3t § %P-dCTPE A}§-38lod probe2 Al&-3}
93 cH Maniatis et al., 1989).
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Binary vector construction

AAREL AT 44 2R ANzyY pod
F3,5 H4-42} 17kbS o 2] Kirin Brewery 3Ate] Zo}al
Fael gl Toguriw}AH(1993) 2 3E] BFube} kanamycin

A 8A & 7]—7<]_1. ,\1% b ary¥ ] pBII21(128kb)22 A
pBI121 vector: kanamycin # 3}-4]
FAAE A3 9 4 2 aLihi]E A% 9 PCR #4
& NS, AL EYIPE Southem ¥AE
Arlstel & o] W] 298 5 sl Jefferson, 1987).

mim

HODPLXBMPE

1.96Kkb

4

Eez 2kh)

pYB3 ‘
P (4.4kb)
or)

pYB 4
(12.5kb)

Figure 1. Insertion of Flavonoid 3'5-Hydroxylase gene into binary
vector pBI121 (pYB4). pBIl2] was digested with Sacl and Xbal,
and ligated with F3'5-hydroxylase gene from pYB3. A:Apal,
B:BamHI, D:Sphl, E:EcoRI, F:Sspl, HindIIl, Kpnl, Sall,
M:Smal, O:Xhol, P:Pstl, R:EcoRV, S:Sac I, U:Pvul, Xbal
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1.7kb2] F3',5%] cDNA7} 4191® w&d pBIl2lal

pYB4E  Agrobacteriutimefaciensgs o] -&-3}e] = Bujo}o)
Anel AAR9E Bl BYNAS EAdd FRHBA
& MS 7] 2| (Murashige and Skoog, 1962) 2
Ev| 2 vje}e]l A ] 42 BM(basal medium) wjAE A}
_g_z‘;].gir;},' BMHH;(]J:_ 247]._9_ o]_Q_s].o:] 8:]212—]5}}“53_ 04_9_
9l BIA ol WA & Agrobacterium tumefaciensZ %%
8l7] Ao A7E preculturedly wlE XHEd= ZHcd) A
33t &35 FoHLedger et al, 191). s Fyele] Aoz
38 NzE A23b) Nkl ALY BMeAE NAA
02 mg/L, BA 10 mg/LE *&3s}3 )& o AEAHE B
of FAA 2-3F ¥ HEH quﬁiﬂﬂl*i /‘]i"":‘“i 55
GG 65%0]rke] A S Ho] FouHFigure 2-A,
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Figure 2. Shoot induction from
transformed internodes of Petunia
hybrida. A: shoot formation
from internodes on  regeneration
medium containing 500 mg/L
carbenicillin after cultivation for 2
to 3 weeks. B: 15 cm height
shoot formation on regeneration
medium containing 500 mg/L
carbenicillin  and 50 mg/L
kanamycin after cultivation for 1
month

Figure 3. Root formation of
transgenic plant. Transgenic
plants cultured on hormone
free MS medium containing
100 mg/L. kanamycin.

B). 223, WA E Az EH FeE fE87] 98 A%
ES T MS wiA2 &7 FeE fFEsigey Az
34 3-451‘ F “Hﬂﬂ Hl‘“ﬁ'?&‘:} ”ﬂ‘rrq obe] A A
= g 259 %2 7}
8407 31 7} 0}1/]3}‘— E_I.(Chung et al, 1992 Acom ot
al, 19%6)¢} Y384 = kanamycing X33l MS wjAjo
Al frEE xS FAARAS obd wAs T
Kanamycing &-f-8}= Jd}} MSHj Aol A} AREE HAA
A A 2HE Be)E fE3HFigure 3)F 3F F 4314
e HP FARBAS B & AL Fohr

Kanamycin 100 mg/Lo] A7E sixlo]A] Mwutgl &%
oko] dzAoriE dFERE =3 FI5 HAAAeY
nptll 7L A2 genomed S 2 A} E YR 2] ¥
£ #ql8l7] f5te] PCR #4& F33t9ih PCRE 7|4
A specific DNAE $53 ¢ 9em2 F/49 nptl F4
A &2 primer5-& o] 48 PCRej 98] £Z%l DNA2]
band¥ 3¥, 6, 8HE A3 laneEo| A nptII§-A =}
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Figure 4. Electrophoregram
of amplified nptIl genes by
PCR from leaves of
transgenic plants with
nptll primers. Lanes S:
standard AHindIII molecular
marker, P:pBI121(Positive
control), N: non-transgenic
plant 1-8:transgenic plants,

Figure 5. Southem blot hybridization. Leaves of transgenic plants
were used to isolate genomic DNA ,and digested with BamHI and
Kpnl restriction endonucleases. Digested DNA was
electrophoresised on agarose gel and transferred to nylon membrane
and hybridized with 1.7kb F3,5H probe labelled with #P-dCTP.
P:pYB4 plasmid was digested with BamHI and Kpnl(Positive
control), lanes 1-5 are transgenic plants from PCR analysis of
1,245 and 7 of Figure 4.

(650bp)e] EAE ¥ 4 i} (Figure 4). FAFAEA
(N)4] non-transformantolj A= kanamycin#| 8+4 - #}<)
nptll $-A 22} PCR product?} 7= A 9kakch. PCRe] 9
sted FAE 570 AAME JF-HH2e] FI S H F-4A7}
AEL Ay o2 A AIENAEA Fdstr] A3
o] 483l Southern hybridization 4] ¢j|A] PCRej| A &l
MA ZFeA F3 5 H 52218 A4S #08 4 dd
(Figure 5). o] ZF}:= positive controls] pYB4S Hds}e]
12 17kb DNA =7](Figure 59] P)e} &)]stch.
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