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Fluorescent differential display analysis of the gene s3a related to NPV resistance in

Bombyx mori L.
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Abstract Using fluorescent differential display FDD technique the differential expression of genes related to BmNPV
resistance in highly resistant strain NB  highly susceptible strain 306 and near isogenic line 306NNZZ of the silkworm
Bombyx mori .. was analyzed. Based on the differential display bands a 702 bp fragment named C18,,, was cloned and
confirmed by Northern blot hybridizations. The sequence was then electrically extended based on homology comparison
with NCBI ESTs and further confirmed by RT-PCR using specific primers. A novel gene was characterized and revealed
to encode a putative BmS3A protein. The gene had 97.7% homology to Spodoptera frugiperda S3A  94% homology to
Heliothis virescens S3A and 75.3% homology to Drosophila melanogaster S3A  and was named B. mori s3a Bms3a .
It had higher expression in the highly resistant strain and near isogenic line than in the highly susceptible silkworm strain
and it also had higher expression in BnNPV treated strains than untreated strains. The results suggested that Bms3a is
involved in silkworm BmNPV resistance.
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Fig. 1  The results of fluorescent differential display and Northern blot hybridization
A C18;p, FDD pattern and the line indicates the C187, fragment B  Northern blot Northern blot
hybridization. a NB; NB, 306, 306, NN; NN, Hybridizational signals of NB; NB, 306; 306, NN; and NN, b 28S
rRNAs rRNAs as a control for equal loading.
2.3 Silkbase
C18,, 702bp  Cl8y, EST Cl8y,
2 GenBank 1 bp ~ 590 bp GenBank  AV405804
947 bp
—831 bp
— 947 bp 782 bp —
— 831 bp — 564 bp
702 bp —
— 564 bp
2 FDD Cl8y 3 RT-PCR
Fig. 2 The result of the re-amplification of FDD Fig. 3 The result of RT-PCR amplified by specific primers
M Marker 1. RT-PCR

differential band C18y,

M Marker 1. PCR PCR production of C185, .

RT-PCR production of specific primers.
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gaac@gcggtcgggaaaaataaaggcctgtcgaagggcgg‘taaaaaaggtgttaagaag 61
M A YV G KN K 6 L 8 K GG KK GV KK
aagattgtcgacccattcactcgeaaagattggtacgatgtcaaggetoegtetatgtte 121

K 1 v D P FTRIEKUIDWYDV KAPZSMNTF
agcaagaggcaagtcggcaccacgettgtecaaccgtacccagggaacgaaaattgetteg 181
S KRQ@VY GTTLVNRTZGOGGTHK I A S
gaaggattgaagggaagagttttcgaagtttecctggctgatotacaagetgacactgaec 241
E G L KGR VY FEV SLADTILZ®GATDTD
gcggaaaggtettticecgecaaattcagattaatcgcogaatategtgcaaggacgtaatgtys 301
A°ERSFRIKFRLI AEY V Q@ G R NV
ctetgcaactteccacggecatggacctcacaaccgataagetcaggtggatggttaaaaaa 361
L ¢ NFHGMPDTULTTUDIEKTILZ RWMY KK
tggcagactctcatcgaagecaacattgatgtgaagacaaccgatggatacgttectacgt 421
W aeTL I EANIT DV KTTDSGY V L R
gtottotgeattgetttcaccaataaggactocttgagecaacgoaagacgtagctacgees 481
v F ¢ I 6 F TNJI KD SL SO RKTGC Y A
cagcacactcaggtcagagcaatcagaaagaasaatgtgtgaaatcattacacgegacgte 541
6 HT®Q@ VRAI RKIEKMTECET'I I TR DYV
actaactctgaactcagggaggtggtgaacaagttgattcctgacteccattgecaaggac 601
T NS ELREVVY NI KTULI PDS | A KD
atcgagaaggoctgccatggoatetacectetgcgogatatttgcateocgaaaggtgaaa 661
I E K ACHG I Y PLRDV G I R K V¥ K
gtgttgaagagegcccegtticgagatectogaagtitgatggaacttcacgegcgaagegcgest 721
v L KR PRFE I S KL METLUHTGTEG G
ggaggcaagggggaagocggagacaagtetgaacggecggagggctacgagectecegtt 781
G 6 K G E A GDIKSERUPETGYEFP PV
caagagagtgttttaaa‘t_aa‘tgaaaacaatigaaaaaaaaaaa 827
Q E S5 V -

4 s3a ¢cDNA
Fig. 4 Bombyx mori ribosomal protein s3a ¢cDNA sequence and deduced amino acid sequence
alg taa aataa  poly A 125nt — 827nt FDD
Cl85 The first codon and the stop codon are denoted by box. The polyadenylation signal aataa and the poly A tail

11 adenine residues in the 3" untranslated region of ¢cDNA are underlined. The sequence arrowhead area from 125nt to 827nt is FDD sequence. The two

shaded sequences are specific primers.

Bombyx mori wing disk C108 5th-instar day-3 larva 4 GenBank
Bombyx mori  ¢DNA clone wdV30257 T3 mRNA AY705974 Bms3a
sequence 130 bp ~ 719 bp 100% 794 TAA
831 bp AATAA 11
A 20 3/
Forward  5'-GAACATGGCGGTCGGGAA-3' 29753.49 D
Reverse  5'-GAACGGGAGGCTCGTAG-3’ 35 33
782 bp 3 9.66
3 2.4

827 by NCBI

Poly
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S3A 1 Clustal W 5 S3A
AAL26579 Spodoptera %
frugiperda 93% AAK59927 Heliothis Table 1 Pair distances of Untitled Clustal W among
virescens  90% CAA66861 Anopheles 5 species Percent similarity in upper triangle
gambice  70%  P55830 Drosophila AgSA WA DnsSA BnS3A SSA
AgS3A - 71.6 74.5 74.9 73.9
melanogaster  70% DNAstar 5 HvS3A _ 1.2 94.0 96.0
S3A Clustal DmS3A - 75.3 74.6
W 1 5 BmS3A  SfS3A BmS3A , L
St Spodoptera frugiperda  Hv Heliothis virescens
97.7% HvS3A Ag Anopheles  gambiae Dm Drosophila
94.0% DmS3A 75.3% melanogaster  Bm Bombyx mori 5 The same for Fig. 5.

AgS3A
15.8 . . . . . T . ,
14 12 10 8 6 4 2 0
B B #Nucleotide substitutions (X 100)
55 S3A
Fig. 5 Phylogenetic tree of S3A among 5 different species
99.9%
3 C18,,
C18;p,
Sfs3a Hvs3a Twanaga 2000
BmNPV 48 h
Bms3a Sfs3a  Hvs3a 43 h DNA
S3A 7 h
BmNPV 48 h
2 elF2  elF3 eF2 Met-
tRNA Phe-tRNA mRNA S3A
Westermann et
al. 1979 Tushinski and Wamer 1982 Tolan et al . BmNPY Bms3a
1983 S3A Cordeiro-da-Silva
2001 Leishmania major RPS3a

rLmS3arp B

2002 Song 2002 S3A  Bel-2 rlmS3arp B
PARP poly ADP-ribose polymerase T
S3A Bel-2 THI  TH2
PARP
Koyama et al.

1998 BmNPV

Northern blot
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