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Cloning and Functional Analysis of a Novel Proteinase
Omega Promoter from Carica papaya
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Abstract: Proteinase anega was a kind of proteinase in pgpaya ( Carica papaya L .) ldicifaes. A 5
flanking sequence and partial gene sequence of proteinase anega were isolated from the genomic DNA via
PCR technology . DNA sequence andlysis and homology comparison indicated that it had 96% homology
with the protei nase omega gene which had been submitted to GenBark . The two core promater regions and
some upstream regulatory elements in the fragment were anadysed using the software of PROMOTER PRE-
DICTION and PLANT CARE . Transcriptional start sites (TSS) were A, T respectively . TATA-box,
CAAT-box, G-box, I-box, AT rich regions and cther cis-eementswere found in the pramoter in identica
pasitions canmon to dl pramoter sequence regions . Compared with the data in GenBank, the results
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shoned that a new promoter was obtained, and its GenBank accession number was AY 695444 . Binary

vectars were constructed through fusing 1039 bp 5 flanking region of proteinase omega gene with the GUS

gene, Transient GUS expressions were observed in pgpaya leaves transferred via particle bombardment .

GUS activities were detected only in laticiferious cdls .
Key words: Carica pagpaya; Proteinae omega; Promoter; Cloning; Sequence analysis
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( , 1994) DNA proteinase amega ( ;. X66060) cDNA
Genome Walking ,
Sl: 5 cagcasacacatttaatccaagcca3d , @ 5 gettcaacatccacgattcaastagetg 3 .

Sl1: 5 ctaaatttgttccacacgiggtatgtataag 3 , X2: 5 tactgggagcaaaaatigcategasaec 3 .
( )
Cl: 5 gtacatattgtogttagaacgegtaatacgactca3 , C2: 5 cgttagaacgegtaatacgactcactatagggaga 3 .
protei nase omega
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Sa Nco
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: 5B - 700 921 bp :
S11 S22, Cl S11 G2 2 : PCR
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921 bp : 1202p ( 2 2
) , DNA ,
1 100 bp : 1054bp ( 1: C)
: 1505bp ( 2)
2.2
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466 bp proteinase omega cDNA ( ;. X66060)

5 96% , papain 87% 3 1 039 bp
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GenBank : proteinase omega 5
, AY 695444
1% 11 12
5000
2500
2000
1000
1 PCR
A. PCR 5B-700; B . PCR 1B -600 ; C. PCR proteinase omega
5 ;1. 5B-700; 5, 6. 1B -600 7 2,3, 7, 8.
PCR ; 10, 11 . praeinase omega 5 ; 4,9, 12,
( DL2000, DL2000, DL15000 + 2000)

Fig. 1 Agarose gel electrophoress o PCR products amplified from the papaya genamic DNA
A . The nesed PCR products amplified from the genomic DNA digested with Xbal; B . The nested PCR products amplified from
the genomic DNA digested with EcoRI; C . The gene and promoter fregment amplified from the papaya genomic DNA
1, 5, 6 lane: The second PCR products, 5B-700 and 1B -600 fregments; 2, 3, 7, 8 larne: Thefirst PCR products; 10, 11
lane: The gene and promoter fragment, 1100 bp; 4, 9, 12 lane: Marker (DL2000, DL2000, DL 15000 + 2000)
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The gene code region, primers sequence, the core promoters predicted by the software o promoter prediction, the predicted transcription
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proteinase anega

TATA -box, CAAT-box

TTTGTTCATA TGAGTGTGTCG CTTTGGTGAT
CTGAGAGGCT TATTCAGCTA TTTGAATCGT

gaaactitac agatttgaga tttttaagea

ttgtctaaac tacgattaaa cgagttiget
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cgagaatgtc gattggagaa asaaaggagc

ATG

Fig. 2 The sequence d prateinase omega promoter and its analyss of Carica papaya L .
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DNA

sngle underline, bladk and large letters, and frame respectively

QJs

pCAMBIA1039

itdic leters,
pCAMBIA1301
2d, X-Gluc
GUS



: ( 4: B), GUS

: 35S GUS
( 4 A), 1 039 bp
3
3 )
Fig . 3 The amplification of 8 "
promoter . 1,2 .PCR products
ki
M marker (DL2000) 3 proteinase omega 96% , 5
, S : GenBank : AY 695444
r--_ﬁ_
{
1 =
- - * - ; ..
v o 4
L .-5‘ ® -
AT
..., - ‘*__‘ .
%4 i

A

: G-box
AT
(Bustom , 1989; Tjaden , 1994;
Yamamoto , 1995) proteinase
omega 830 838 bp
* AT ,
A . ; B . pCAMBIA1301 ;
C. 1
Fig. 4 GUS transent expresson in bombarded papaya leaves protei nase omega
A . driven by CaMV 35S promoter; B . driven by laticiferious , 5
specific promater; C . contrd GUS ( pCAMBIA1039)
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