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Molecular Cloning of a Gene Encoding a Putative Antibacterial Peptide

from Bombyx mori
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ABSTRACT To isolate a novel gene for antibacterial peptide, an inducible clone(BmInc8) was selected by differential screen-
ing strategy from Bombyx mori cDNA library prepared from lavae injected with Escherichia coli. This clone
contained a cDNA insert of 564 nucleotides and encoded 59 amino acids with an apparent molecular mass of
6.3 kDa. The cDNA sequence of BmlInc8 had 61.2% identity compared to that of the bactericidin from Man-
duca sexta and also the deduced amino acids sequences from this insert had 65% identity compared to that of
the cecropin D peptide Hyalophora cecropia. The transient expression assay of this insert using prokaryotic ex-
pression vector system revealed that the expressed peptide displayed the antibacterial activity. The cDNAse-
quence was deposited in GenBank under the accession number U30289.
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1 GAGCTCGAAC CCCGCTITAG TAGAAAAATC AAAATGAATT TTACGAGAAT CATATTTTIC
M N FTR ITI1TFTF

61 TTGTICGTTG TTGITTICGC GACCGCATCA GGCAAACCTT GGAACATCTT CAAGGAAATC
LEV VVF ATAS GKP WN¥NI FEKETI
121 GAGCGCGCTG TGGCGAGGAC GCGOGACGCC GTCATCAGCG CGGETCCGGC GGTGCGGACE
ERA VAR TRDA VIS AG6P AVAT

Ll
181 GTGGCGGCAG CTACCTCCGT CGCGTCTGGC TAGATCCAGC ACACCGGTCC CCATCACAGC
VAA ATS VASG
241 TCGCAGACTG ACGIGACCAG CTTGAACCTC GCACAACTAT TIGGAACAGC ATTTCCCCCT

301 GTTAATTAAA TCAAGAGAAC TCTATTGGAT GAAATTCGTG TTAAGATACA AATGGCATGT
361 CGAGTGGGTT TGTTTTATIC GATCAGGICA GCTCGCGTIC ACAAATTGCT TTATATATAA
421 GTAGAATACA AATATTICAG AAGTACATAC TTATAATGTA TAGTGTATCA TATAGTAATA
481 GTICAGTTTG TTTATGACTC CEEEERNAGT GCCTTTTGGA GATATTHNEEERNAAGAAAAA
541 AGTTTAAAMA AAAAAAAAAR ARA

Fig. 1. The cDNA sequence of BmiInc8. The deduced
amino acids are indicated by single-letter code under the
sequence. The translation start site(arrow), the translation
stop sequence(asterisks) and putative polyadenylation
signals(shadow boxes) are shown. This ¢cDNA sequence
was deposited in Genbank under the accession number U
30289.

PREPROPEPTIDE

MNFTRIIFFLFVVVFATASG--KP-- 22aa
Cecropia A * » s S+ *FssVsACLT*L*MYNAA*EP 26a.a

Moricin

Cecropia B s # x S*x s Fx s Vs AL*L*sLSTYSAACEP 26 a.a
Cecropia D) ®» ¢ 2K s LL*VVACS s sMGTVSAAS - - 24 a.a
Manduca D *=eS*VL2xVetACLSeF*sMAS-A®s-- 23aa

MATURE PEPTIDE

WNIFKEIERAVARTRDAVISAGPAVATVAAATSVASG 3 aa
M. sxtaB4 tsPses|aresCQeVrxsxexpAsvseseGQrAAI*sRes I aa

Moricin

M. sxtaPP ssPssslsxsGQsysssazsxsssssxxGUeAAl*R? 37 aa
H. crgaD **PsssLsKVGQsVrsassxssssssexsaQexALrk- B aa
A parpiD tePesslassGQslszxlssssssxrxssQesAl*K- $ aa
Fig. 2. Comparison of the deduced amino acid sequence
of BmlInc8(Moricin) with several insect homologs. Diff-
erences in amino acid sequence are represented under the
deduced sequence. The amino acid sequences are given
with part of the signal peptide(upper) and mature peptide
(lower). Hyphen represents blank space. Asterisks denote
identical amino acid.
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Fig. 3. Construction of the recombinant plasmid, pT7-
BmiInc8. The BmiInc8 plasmid (pBluescript-BmInc8) was
digested with Xhol and blunted with klenow enzyme.
This linearized plasmid was digested with EcoRI and
was eluted. The cDNA insert was ligated into EcoRIl/
Smal digested pT7-5.

Fig. 4. Transient expression assay of the E. coli BL21 (DE
3) carrying recombinant plasmid, pT7-BmlInc8. The E. coli
carrying recombinant plasmid (BmInc8) was incubated for 1
hour at 37°C with shaking and IPTG was added to a final
concentration of 1~1.5 mM. The cultures were incubated
overnight at 37°C with shaking. The BmiInc numbers are
the cultures containing each c¢DNA insert. These inserts
were isolated by differential screening from the cDNA lLi-
brary of Bombyx mori injected with E. coli(Kim et al 1996).

Z & 3 7 Vol. 35, No. 4
9 9% o] §UAE GenBanko] $2 sin
(GenBank Access. No. U30289).
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Fig. 5. Northern blot analysis for BmInc8 cDNA insert.
Messenger RNA from naive and induced Bombyx mori
larva, respectively, was extracted and electrophoresed on
1.2% formaldehyde agarose gel. The gel was transferred
on nylon membrane and hybridized with radiolabeled
cDNA probe. Lane A, naive Bombyx mori poly (A")
RNA ; Lane B, induced Bombyx mori poly (A") RNA ;
Lane C, naive Bombyx mori total RNA. The number in-
dicates the size of RNA marker in knt. The arrow in-
dicates BmInc8 mRNA band.
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