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ABSTRACT

We isolated highly-expressed genes in the posterior silk glands of silkworm on a previously study, which one of these
was identified as RNA binding protein-1 homologue (RBP-1) gene. In this study, we investigated gene expressional
characteristics of the RBP-1 depending on silkworm development stages and several tissues of the larvae, respectively.
Northern blot hybridization analysis showed that the RBP-1 gene was expressed high in larval and pupal periods, and
highly expressed than endogenous internal control gene (BmA3) on all tested larval tissues. In addition, we isolated and
analyzed a phage DNA having 1,660 bp-long promoter region of the RBP-1 gene from a genomic DNA library. To
study the RBP-1 gene promoter activity, RBP-1 (-740/+ 30) was amplified by PCR and subcloned into a pGL3 basic
vector to generate pGL-RBP1. A luciferase report vector carrying RBP-1 gene promoter (770 bp) was tested by
luciferase assay in Sf9 cells. In the result, the RBP-1 gene promoter was more efficient than constitutive promoter
(BmA3) by approximately ten percent.
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Fig. 1. Northern hybridization analysis of the RNA binding
protein-1 homologue (RBP-1) gene according to silkworm
development stages. Each lane loaded equal amounts of total
RNA (2 pg/lane), and hybridized with 100 ng of labeled DNA,
respectively. Lane 1, 3rd instar; lane 2, 4th instar; lane 3, 1day
of 5th instar; lane 4, 3days of 5th instar; lane 5, Sdays of 5th

instar; lane 6, 7days of 5th instar; lane 7, pre-pupa; lane 8, 4days
after pupated; lane 9, 8days after pupated pupa.
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Fig. 2. Northern hybridization analysis of RNA binding protein-1 homologue (RBP-1) gene on various organs of silkworm. Each lane
loaded equal amounts of total RNA (2 pg/lane), and hybridized with 100 ng of labeled DNA, respectively. H, head; E, epidermis; M,

mid-gut; F, fat body; P, posterior silk gland.
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Fig. 3. Construction of restriction enzyme map of the phage DNA including a RNA-binding protein-1 homologue (RBP-1) gene. Phage
clone was screened and purified and digested with EcoRI (E), Xbal (X), and EcoRl/Xbal (E/X), respectively. They were expanded and
hybridized with radiolabeled RBP-1 ¢cDNA (800 bp) as a probe (panel A). According to these data, restriction enzyme map of the
genome clone was constructed including open reading frame and promoter region (panel B).
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-721
-661
-601
-541
-481
-421
-361
-301
-241
-181

ATGAGATATG ACCGCAAGAA GTTGGACAAA AGAAGAAGAA GAAGAAGACT ATTTTCCGAA
TTCCGACGCC GTGGTTACGT TACGGGCTTT TTCACCATTT TGGGAAAAAT AATTGAACCT
GTGGAATTTA GAATTAATTA GGGAAATTGT TTGAAATAAT TATTTTATTT ACAAAAATGT
ATCTAATATT TAATATAAAT TGTGATTAAA GTGCTGTTTC AGTTATTTAT GTACCCTTTG
TAAAACTTTT GTTTTGACGA TATAGTAGAT TATTACGATA GAAAACAATT TGATTGCTTT
TTGAAAAATA TATCATTTTG GGGAAACAAT TTCACTATAA CGGGGAAATC GGAGGAATTA
GACCTGGTAC CCTCACGGTG CCGGTATCCG AACTCCGAAC TATTTGGCCT AAAGGTCTAG
ATACCAGGCC ATAAACTCCA CAAAAAAAAA AAATATCTGA ACTATCCAAC GAGAACAGAG
ATTGAAAACG CTAACTTCAC TAACTTGACC GGTACCGGTA GGGTACGCGT CTTACCGCCA
TTTTGTTTGA AAGAGTGATT TTAAAAACGG AGGGCAACTA ATGTAATGGT TTGGTGATAA
-121 AACGCATTAA AATATTAATT GACCATCCAA AAAGGTAATA GTCTCGCTGA ATAATATTAA
—-61 TCTTTATTTA AAATGTATTG TGCATGACAA GGAACAAAAT GTTAACGGCG TGGTTTTTAT
1 ATTTAACAGC ATCGTCCACG ATGTCACGCT ATGGTGACTG CAAAGTTTAT GTTGGAGATT

61 TGGGGAATAA TGCTAGTAAA CCTGAACTTG AAGATGCCTT TTCATATTAT GGTCCACTGA
121 GGAATGTGTG GGTTGCAAGA AATCCTCCAG GCTTCGCATT TGTTGAATTC GAAGATCCAC
181 GGGATGCTGA AGACGCAGTA AGTGTTTCTT TCAATTTAGT TAATTTTGCT ACTGAAATTC
241 AGAAACATGC CATACGTATT TAAGATAGAA AAATTGCTTC AACCTTACAA GATGCCATAT
301 CGTAAACGCA CTGTTTTCGA TCGTAGATAA ACCTTAACCT TAAAGGGTTT GACCCTTTAA
361 AAAACATGAA ATTCGATTCT TTGGATAAAC TGCATAACTA TATGATTTAC CACATTTATT
421 GAGTGGTTGT GGGTTCCATC ACTGTCATCC CAGTTGTCCA CTAATGTCCA CTGCTAAATT
481 TTATTTGCTC CGTACAAATC GATAAAATGA ATGTTAATAG GGCATCGCTG TACAATAGTG
521 GATTGAACTA TGTTGTTTITC AGTGCCCGTG GTCAGCTTTT CGGATTTTAG GTTCCAAATT
581 TCAAAATTTC AGGTACGTGG TTTGGATGGA CGGACGATTT GCGGTCGTAG AGCCCGTGTA
621 GAAATGTCTA ATGGGGGTCG CGGTTATGGC AGCCGGGGTC CACCACCTCG TTCGCGTCTG
681 CCTCCTCGGC CGTATGATGA TCGTTGTTAC GACTGCGGCG ACAGAGGACA CTACGCTCGT
721 GACTGTTCAC GTCGTCGGCG ACGCAGGTAA AGGCTTAAAT TCGGTGTGAG GAACCTATTT
781 ATTCATTGGC AATAAAATCT CGCTACTCTT CCAACCTCAA ACTCATTGGG AAAAACAAAA
821 ATATTCGAAT TTAGATCTCA TTCCATTGGT TTTGGATTTG TATACCAATG ATAACTATGT
881 TATAGGTTAT CATTGGGTTG TGCGCCGAGA ACGAACTCGT CAGTGTCTGC ACTTCTTATT

Fig. 4. The nucleotide sequence of partial genomic DNA
including promoter region of the RNA-binding protein-1
homologue gene. underlined characters indicate the open reading
frame sequence of RNA-binding protein-1 homologue gene.
TATA box and cap site are indicated by boxes, respectively.
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Fig. 5. Relative luciferase activity assay. The mean luciferase
activity generated by RNA binding protein-1 promoter(RBP-1,
110%), Bombyx mori Actin3 gene promoter (BmA3, 100%), and
promoterless pGL-basic vector (Basic vector), respectively. The
promoter activities are expressed with that of BmA3 (taken as
100%), which has been normalized to an internal control. The bars
represent means from three independent transfection experiments.
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