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Isolation Sequencing Analysis and Characterization of the
Promoter of Banana Lectin Gene
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Abstract Banana Musa spp is one of the most important fruit crops in the world. Banana fruit is an ideal organ for producing
foreign pharmaceutical proteins and chemicals by genetic engineering. A perfect promoter driving foreign gene to express strongly
and specifically in banana fruit is necessary for that. In order to isolate a banana fruit-specific expressed promoter a fragment of
702 nt nucleotide sequence upstream 5’ of banana lectin  Banlec gene which was demonstrated to express specifically in
banana fruit previously was isolated by using chromosomal walking in this study. Bioinformatical analysis of this sequence shows
that the sequence contains some typical elements of a promoter. To identify the fruit-specific expression of this promoter a
construct was derived from pBI121 which originally CaMV 35S promoter was replaced by the 702 nt nucleotide sequence and
named as pBI[2. Transformations of pBIL2 to roots leaves and fruit pieces of banana were carried out by using particle
bombardment. The transient expression of gus showed that the gus expressed specifically in banana fruit with a little higher level
compared with CaMV 35S. It is the first report that Banlec promoter is a potential fruit-specific expressed promoter which can

further be used in transgenes into banana.

Key words Banana Musa spp  banana lectin gene promoter fruit-specific expressed promoter
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Banana lectin Banlec

Banlec

Universal

10pg
RT-PCR PCR
I\Y RNA
68ng Banlec }
Banlec
BanlLec 5’
gus
1
1.1
1.1.1
1.1.2 Universal GenomeWalker Kit
Gene Company
1.2
1.2.1
| DNA
4
2
4 1.5mL 2.5pg
DNA Dral EcoRY Poull Sl
Universal GenomeWalker Kit
DNA
GenomeWalker Adaptors
AY103481

GenomeWalker Kit

Primer 1 5’-TGGGGAGTACCACCGCTGCCACCGAAGTGT -3’
Primer 2 5’-TCCGTTCCCTCCCCATGCTCCCACCTTGAT -3’
Universal GenomeWalker Kit

Primer 1 Primer 2

PCR
1.2.2 pGEM-T Easy
Vector pGEM-T-Lec E. coli
DHS5«a
Promoter predictions PlantCARE
1.2.3 pBIL2
5" 3'PCR
Primer 3 Primer 4 Hind Il
BamH |
Primer 3 5'-GCAAGCTTTGGTATCTATTTATGAAATC-3’
Hindlll
Primer 4 5'-GGGGATCCGACGTCGACACACGACG-3’
BamH |
pGEM-T-Lec DNA PCR PCR
pBl121 DNA Hindlll  BamH 1
1.0%
PCR 700bp  pBl121
11kb PCR pBl121
pBIL2 Hindlll  BamH 1
1.3 pBIL2  gus
1%o 10min
0.5cm’
0.5~ 1lmm
0.5~1 e’
1/2MS 3h 40
6 Jefferson > H,0
pBI121 DNA
26°C 24 ~ 48h
24h GUS
GUS mg Imin
2
2.1 BanLec DNA
4 DNA
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PCR
PCR 4 ATG A
2 EcoRV 126bp
A
TATA-box - 159 -523 -546 -570 - 655
CAAT-box -93 128 -224 -284 -532
ABA
ABRE -250 -287 -413
CGTCA-motif
-412 P-box -84
| DNA TATC-box - 193
Fig.1 Gel electrophoresis of digested banana genomic DNA TCA-clement - 549
I Dral 2 EoRV 3 Pull 4 Swul. TGACG-motif - 656
: X ; . s TATA-box - 159

0.867 TATA-box-523 0.909 1.0

bp

1543 —

597 —

2 2 PCR CN1644694
Fig. 2 Gel electrophoresis of the secondary PCR products 2.3 pBIL2
using digested banana genomic DNA as templates BanLec
1 Dral 2 EcoRV 3 Puwll 4 Swul. qus pBIL2 4
2.2
Banlec 702bp 2.4
3 Promoter predictions PlantCARE
- 24h 5
89 ~ — 138bp —-221 ~ —270bp  —499 ~ — 548bp pBI121

TTGACTATACAATTTCACTCATGGTTGACTTACCGTGCTGGTATCTA ATCTTGAGTTTAAT
GTTTCTATTAATTTATT ATTCTTAAAAGATCCTAGAACGTTAATCCCTT :
\AAAGTGACATA TATATATTTATG

. \ TGAACTCTCAAGTCCCCCCAA
CACGTTTCCATGTGTCGACCGCCACGCCATATCCTTATCCGCTCCTCTTTAATTATTGACCACAC
CACCATCCGTGATCGTCGCCAGTCACGTCTTCGTCGTCGAGAGGCTCTACACGACCCTCGTCA
CGTGATACACGCTTTCCTCGAGGAAGCCACGGGCGAGGGGGTGAGCGGTACACCTCCATTCC
ACCCCGACATCAGAGCCAT( ‘
GCAGAAGAAAGGGAGGAGTTTGGTACACACAACACGATGGTGAGAGGCTCTCTATA
CACACATAGTTTTCTGTCTGTGGAACAGTTTGGTTACCTCCGTGCGTCGTGTGTCGACGTC
3 Banlec
Fig. 3 Nucleotide sequence of cloned Banlec gene promoter

Predicted basic elements of promoter C C A  potential initial points of transcription TATA TATA box.
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A4 pBI2 BAEWREAMWEEH
Fig. 4 Construction and characterization of pBIL2 by digestion by Hind[ll/BamH I
A construct of pBIL2; B: gel electrophoresis of digested pBIL2.
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Bs pBI2 BEEFEAARE HRNRLGR
Fig.5 Transient expression of pBIL2 in different organs of banana
Upper: gus expression in root, fmit and leaf sections of banana
transformed with pBI121; Middle: gus expression in root, fruit and leaf
sections of banana transformed with pBIL2; Lower: gus expression in
root, fruit and leal sections of banana transformed with H; 0. The arrows

point to the positions of gus exp
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Fig.6 Curve of GUS enzyme activity in fruit at different

times after transformation
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ACC ACC O gus
Promoter predictions  Plant core
BanLec
ABRE ATC-motif CGTCA-motif P-box

TATC-box TCA-element TGACG-motif ABRE
ABA
ABA
Banlec
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