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(57) Abstract: A plant constitutive promoter is disclosed. More specifically, disclosed are a plant constitutive promoter derived from
the red pepper capsanthin-capsorubin synthase gene, a recombinant vector for inducing constitutive expression comprising the pro -
moter, and a transgenic plant transformed with the recombinant vector for inducing constitutive expression. The constitutive pro -
moter according to the present invention can express a target gene in the overall tissues of the plant, and thus the constitutive pro -
moter can be favorably used in the selection of transformants and the development of transgenic plants producing medically and in-
dustrially useful materials using an antibiotic- or herbicide-resistant gene at the time of transformant construction.
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o

<;<H =4 1:1_1 H]—lﬂ>
1. Capsicum Ces T2 R H 2| 5 A7 24 o 24
U AR N AW A § A f-F AN (Capsicum Ces)S] T2 R H J A&

w8 5t7] flsko] a4t a15= 3 & (Capsicum annuum cv. NocKwang) 2] 7|+
glol B gl & o] g5t} 32-P A" CaCes A7 (full length) cDNAS 2 H 2
sto oF 105 Eet A5 2= d 6t qlth 34 CaCes Al Z82 EcoRl
A aAE o] &8Fe] A& F, CaCes cDNAL] N-Zet & & o] 2p-200bp THH O 2
Southern blottings =3 5} o] €21 % 2.5kb4] DNA W1 =% pBluescript SK
(+)(Stratagene)°ll A/ B E 23S CaCese] N-Zd 5 o & 9] 246bp 5 &
A Aste] A A 2.3kb PCR AH=(-2,279 ~ +30)= pBluescript KS (+)(Stratagene) 2]
EcoRl X Xbal 91l 223U CaCes®] ATG 7R A 2= 0 R HE 574
2,300kb G 92 A CaCes TEREHZM M AUT 12 YERNSI oY, o] & "
CaCcs-P6" = T8 313 T}

O

2. Capsicum Ces2] 5'-A 24 99 dabA o] A 2

3719 %19 A a4 E o] 8319 2.3kb CaCes 3 5 X F 2 4LF] 2.0kb, 1.4kb,
1.0kb, 0.7kb 2 0.4kb2] L2 X E 9 2= CuCes TEREH AEA =
A 8t T

31

[Table 1]

P HE A s g A~ A7)

CaCes-P6 2279 ~ +30 (A7)

CaCcs-P5 EcoRV 2 Scal -1971 ~ +30

CaCcs-P4 EcoRV 2 klenow ¥ H-A ] ¥ Avall |-1349 ~ +30

CaCcs-P3 Clal ¥ Taql -954 ~ +30

CaCcs-P2 EcoRV 2 Stul -531 ~ +30

CaCes-Pl EcoRV 2 klenow Y- ¥ Avall |-367 ~ +30

1 th&, pBI2219] Gus:TnosE & Y ¢ Xbal & Sacl 9 & AF8-31o] 471 6714
TR FEE zb= WE o Al E vt 671 9] CaCes-P2 Alo] dholl GusE
el 5h= WM & "pKS-CaCcs-P1-6:Gus:Tnos" 2 4 ¥4 35} 3 T},

3.4 = e 8 ubA o] A7)
2 E-A) Yol A CaCes-PE %?ﬂ Al 7171 Y3}Fe], CaCes-P1-6:Gus:Tnos &
stf-sl= 4ol FHA EE Sall 2 EcoR1ZE A wW3lo] pCAMBIA 2300(Cambia,
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[76]
[77]
[78]

[79]
[80]
[81]

[82]
[83]
[84]

10

Australia)®l] ] A 0] A3} Bar HE FHA| E 2] 2kb @H S ZH2H9]

Zelu 2ol F7F 29184 67]2] CaCes P1-6% ZE= vlo| v ] HE &

A 2SR T 7] A2 W E S o) 12 Hh| 2] =2-(Agrobacterium strain
EHA105)°] ‘8-3}l 5 (Freeze-thaw) ¥ ©. & 91 %F 3 Z 2 2 Y(floral dip)

HHH S o] 85} off 7] At (Arabidopsis) A Bl 8 Columbia(Col-0)°ll %<5} T}
CaCcs-P1 12 A = o} 12 ¥l 2 =-(Agrobacterium strain GC3101)°l 57}

F A SN 7] 3L 2 32 v 2 H (leaf disc) WHH & o] &3to] FAH S Hull A EAE
At A7 TERH O @A & Halely] A R A, 358 TR REHE
FEohehiz A N7 (s358-P-F A W2 o) 71, d355-P-F A 5
N7l 2 d355-P- H 3 T & ARGt 7] A HE A EAE 03%
Basta® =3 @ o] & A ¥ sfo] A EHSEaL 164 1F F=712] vl 7] (22°C S, 18°C
Hhyell A vl Al 7 v

4. 275814 A A D GUS WAL YA
[e)

od
GUS 273t 814] ¥418 Saely] gletel o714 T) A2 AE 1%

5-bromo-4-chloro-3-indolyl f-D-glucuronide(X-Gluc) &} 0. 2 A&t 2 tj«] g
ZH 2k (Olympus) 7} “& 25 333} v 7 (Olympus, Japan)< ©]-83Fo] &3} t),

GUS T4 245 SA48t7] fate], of 714t 3 & A2 A& o] &3]
4-methyl umbelliferyl-p-D-glucuronide(MUG) %218 5=3 5} % t}. Qubit

& &l (Invitrogen, CA) % FluorAce™ p-glucuronidase Reporter Assay Kit(Bio-Rad,
CA)E o]-&3ato] GUS @i d o) Jrksl 3 54 243 546

5.RT-PCR 4]

Plant RNA Purification Reagent(Invitrogen)-& AF-8-3Fo] 1] % of 7] % of 9
theket 22 0 2 E A RNAE A WHA-7HE cDNARE 7 3A] 7] 32 mRNA
Selective PCR Kit(Takara, Japan)& ©]-83}o] ¥4 %4 (semi-quantitative) PCR&
A 2550T B7] H3-E Gus-Brol 4] Z ol
M E(5'-ACCTGCGTCAATGTAATGTTCTGC-3/5'-CTCCCTGCTGCGGTTTTTCA
35 AHEEEe] 25 Abol E R Al E Tt ol 71T 1 11 F- AR
Arabidopsis elongation factor 1 gene)ol] 5-0] %] <l X g}o| ™ A E(AEF]a:
S-GTTCACATTAACATTGTGGTCATT-3'/5'-CAGGTACCAGTGATCATGTTCTT
G-3)E ©]-&3te] & RNAR #3813t} 478bp H 305bpe] A7 & ZEi= 270 9
PCR AF=o] A H ATt PCR M= 5%+ 5 57 2 QuantitiOne
2232 E ¢ o] (Bio-Rad, CA)E o] &3lo] Aekz] o & #A]3519] ).

6. T 4] A
CaCcs1-P2] -367 ~ +30 %4 &]-& ¥ §3}:= 547 DNA A 45 3171 9] 4
Aol E & AL-8-3}¢] cis-acting elementE B2 5} 7] 9] 3Fo] -4 315t} PLACE
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[85]
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[88]
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[93]

11

(http://www .dna.affrc.go.jp/PLACE/signalscan.html), PlantCARE
(http://bioinformatics.psb.ugent.be/webtools/plantcare/html/), =
Softberry(http://linux1.softberry.com/berry.phtml?topic=tssp&group=programs&subgr

oup=promoter).

<A Al &>

A 1. HA S o 7| AT A3 o] B8 CaCes SEEFE] B 719 A vhA) o

W] okalal g4 HA]

FAAZ EntE 2 &4 o] & ul(fruit) @} <& AHanther) ol A = 7 3F 2F& &
LERH A RE 228) (petal)oll A= oF 3 WA & YERH = 5 A 2.3kb CaCos
2 2 2 H | FA A (chromoplast)-5-0|Ad S vl o2 &2 2 3 of 7] At
g Aol £ 7)ol A FAR-Sol o] Bad x4 o sty slshel,
GUS 2] 8 {3 2Fe} 671 9] CaCes ZZEF.E, 2,309bp(P6), 2,001bp(P5),
1,379bp(P4), 984bp(P3), 661bp(P2) Z 397bp(P1)E ¥ 315} = Ldl HE =
AT 1), 10709] BAA8 A2 A Z WA B3 A4 CaCes-P6 2 A G
CaCcs-P5, CaCcs-P4, CaCces-P2 2 CaCes-P1 % F- 53 & FAM-S 21517 9 &)
%7 3}5H4 GUS B4 5 A8 0h 30, CaCesP3l 213 B A7 51 4 27 =
Q1) 3 o,

Z2)8}814 GUS w412 B-glucuronidase(GUS) 7| 2F3

X-gluc(5-bromo-4-chloro-3-indolyl B-D-glucuronide) #} HF-g-A] 7] ] & WA,

e}

Al

oﬁi’

(insoluble blue)S ™ . 24 GUS F-21#F2] ¥hd] o 7 g W o] whd
o 417 1 4 QIek WA Zzre] 272 )
225 HAAA 37°CA A SR vl ¥ g 2, 100%

o
O
o

Rl a2
ozu;oij
o,
~J:1

< 38
ymr@

nhE Zrol| A #EE = A Ee], CaCes-P6E ©]-8-3F 72 5-, GUST
b 59l (anther)oll A oFs} Al 2d ] ¢l o), 2292 (sepal)oll A = = 7l
t}. CaCces-P5 WA CaCes-P2E ©]-838F 749, GUSTE =9 ZHTollA
U E gl ot Zibdlo| M= Ao U A = slo=
. BHH, CaCes-P1& o] 83 49, GUST &R} ol g} 9
(anther)ljr < | (filaments) E $F< tl(styles) ol A &= 73 5HA] =& ¥ 9 T
7}, CaCes-P1E ©] &3 73, Qlol| A X3k 24 Ao] shzhe o 2244, o}

Bl o] v &l & A H 3 ol 7] o] Qo A GUSE 73 Al Ha A 7]5=
AT}, o) =M CaCes-P17F B]-FA A 2291 &l 7 ZhdkX]of A ¥k
2Rl o it ba ol M = GUS S HE 2 F sk HA

ERHY JFHAU (5 2).

&

-

_7

i
EE

32

F

A
ol
-

Mo 8 oo o 12
é

Rlodo dob (W xR o 2 opk )y
majérgw—ﬁmirﬂ—lorﬁﬂm%
32
g

r'éﬂlﬂ
32

I PN

AN A CaCes-P13 d355-P2] SHA1 ¥] il

2] ol 2. 8 A A 3) of 7] A )] Al B
g & v asl 7] fshe], CaCes-P1:GusE 2=

CaCes-P13} d355-P2] A Al w3
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[94]

[95]
[96]
[97]

[98]

[99]

[100]
[101]
[102]

12

1270 2] o 7] A oh & = A 2} d355-PE 2= 157019 2] & A(THE X-Gluc £ 4
o] g&ate] AMBRT. XE ARG A A= AA 1 d Gl GUSTH
LA 7] w3l Trfw g59] A LERH T 3). T2 Foll A 2zt
g oA 7 7ek AL w = 5] 9] ghel s AElste] 27 AR A7
F(T2) GUS &4 45 3 aaltt. L A3, CaCes-P1& ]88 745, GUS
AT @358-Pell vl s 3 WA 31l U] 52 0 B S VA= e R
A ATH(E 4)

F

>/

=S 3&, CaCes-Plol] 2] 3t 713l Al whajo] 21 5o A A A 7|7 ok -2 =
T A=A o HE Felsr] Aste, 2719 2FQl(CaCes-P1-4 2 CaCes-P1-12)9] 4
9 55 27 A dAl ol A 22 5 st 4] GUS 9448 =3 8hal d358-P-5 2491
5355-P-1 &}R1 & o] &g+ A -§-¢} vl kgl th. CaCes-Pl& o] &3] 5% GUS

f4 A Avte} n} ZF7FA &, 270 9] CaCes-P1 2121 (221 4 2 12)e) A GUS
AAMo] o) =], By P S Lol A B A HA A A E Al 3 FeF

d35S-P-5°1 ¥ 38| v~ 73 A TE = ATHE 5).

3.34

7@ Eol & H}EL O XuH H E”% :‘z—}cﬂs}ﬂ A3t CaCes-P1°l] <] gt
GUS e &4 & vHg % RT-PCR "8 & o] 8-310] CaCes-P1:Gus & 2 7 3k
of 714 o)) A& A| o] Z+-2ke] 73 ‘Zl(RL' rosette leave, C: cauline leave), 5 7] (St:
stem), * 2] (R: root), ZE(F: flower), & A} 2L 5-2](Si: young sillique), 2 A &
ZAH(Se: mature seed)l| A B LS}, FIFR, ZA|E QoA CaCes-P19l] 2] 3t
GUS AAA =52 d358-P-10 2421 R d358-P-5 2} ¢1 7 8] a5kt

71 A7}, CaCes-P1-49l] 213 GUS mRNA Q] & =32 d355-P-10°] ¥] 3l 41
ol =& o0& FAE AT} CaCes-P19] B4 & 2 &4 9] Zh7}e] 7] 3 Foll A
E7]A 7 =& Ao m FRIYe, 1o 9, &, By, A A 2
"34\1‘ T ¢ o ® YEFH T 6).
M8, CaCes-P1-49}F CaCes-P1-120] &l EA g 7] ¥ =2 GUS 4 & 3 &
i}, oF7ke] z}o)i= QAR F TR FE W5 7o B E V] A GUS B4

S 7N 7= AR ERJAEHJTHE 7). o] 4], CaCes-P15= d355-P Bt}
St o B BE Vol A 9 ‘rrqu} S e Jdon= vy

A3 el A E A ol A 9] CaCes-P1¢} d355-P2] $HA4] H] 3l

A A =Bl 5= CaCes-P17} 743 TR FE| 24 2FR3F=4] o] LS
A5t7] Hste] eHg A E S el A = A oA o] & GUS A&
gé}oﬂu} d355-P} CaCes-P1E 2bi= 2421 127 R 17701 9] 23 A=A 9
A H (leaf disc)ol| A, 2] 8} 814 GUS G A& &3l B39 4ds el =
471 2 871 2Felg A Elsle] 152 GUS A4 A4S MUG HALR 2431
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[Fig. 4]
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