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Analysis of Expressed Sequence Tags Generated from the Posterior
Silkgland cDNA Clones of Antheraea yamamai
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Dept. of Sericulture and Entomology, NIAST, RDA, Suwon 441-100, Korea

Abstract

In order to understand molecular events during silk synthesis and provide genetic resources for molecular breeding,

we had analyzed the cDNA library constructed from the posterior silkgland of Antheraea yamamai and partially

sequenced 276 randomly selected genes from the cDNA library. Database comparisons of the expressed sequence

tags (ESTs) revealed that 26 non-redundant clones showed a high similarity with previously identified genes. Among

them, 17 clones exhibited a homology with previously identified insect genes and 9 clones were identical to genes
that were previously identified from other organisms. A functional categorization showed that silk synthesis-,
defense- or stress-related genes, as well as genes involved in the metabolic pathways and in the transcriptional or
translational apparatus are represented. In this report, the clone (AY479) which had high similarity with fibroin from
A. pernyi was particularly analyzed in detail. The AY479 clone was carboxyl terminal region of fibroin. The 472 bp
cDNA has 123 amino acids that shared 85% homology with the fibroin from A. pernyi and its deduced peptide had

unique feature, that is, sites of alanine rich residues.
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Table 1. Characterization of Antheraea yamamai posterior silkgland ESTs

cDNA libraries No. of ESTs

Database matched ESTs

Average length (bp) Sequence examined (kb)

Anther'aea yumumaz 276 5
posterior silkgland

498 1374
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Table 2. Inventory of Antheraea yamamai ESTs isolated from posterior silkgland cDNA libraries

b c

(DDB]CIZI;E. No) Putative identification Species ?]/)O) 8;;?;1;}; Score ‘/;;g
AY59(AT001906) heat shock protein 70 C. parvum 98.0 178 327 U69698
AY67(AT001909) 285 rRNA M. sexta 95.0 290 422 X93408
AY9%4(AT001918) elongation factor-1 alpha A. pernyi 93.0 350 432 AF015070
AY140(AT001933) ribosomal protein L19 D. melanogaster ~ 88.0 103 88  X74776
AY189(AT001949) 3-ketoacyl-ACP synthase (Kas4) C. hookeriana ~ 94.0 79 111 AF060519
AY191(AT001950) elongation factor 1 alpha B. mori 87.0 362 345  D13338
AY204(AT001956) ribosomal protein 56 M. sexta 82.0 339 200 U64795
AY210(AT003090) ribosomal protein L5 (L5) B. mori 85.0 121 121  AF008229
AY224(AT001963) DNA repair protein (AP3) D. melanogaster ~ 82.0 173 115 AF220939
AY263(AT001973) elongation factor 1 alpha B. mori 86.0 383 343 D13338
AY264(AT001974) heat shock protein 70 C. parvum 98.0 64 113 U69698
AY276(AT001980) elongation factor-1 alpha A. pernyi 96,0 332 494  AF015070
AY296(AT001992) disulphide isomerase like protein A. pernyi 93.0 286 359  AB022013
AY307(AT001997) 18S ribosomal RNA G. mellonella~ 95.0 285 414 X89491
AY335(AT003091) D253 genomic DNA (clone AGI3) Calothrix 98.0 246 432 747172
AY342(AT002016) chilling-inducible protein O. sativa 96.0 106 178 754153
AY361(AT002020) AGAMOUS homologue Z. maize 96.0 83 139 181162
AY367(AT003092) QM protein B. mandarina  85.0 226 188  AF099012
AY373(AT002025) QM protein B. mandarina  84.0 322 232 AF099012
AY380(AT002028) ubiquitin-hybrid (UB3-D) D. melanogaster ~ 87.0 149 157  M22536
AY397(AT002036) actA3a H. armigera 88.0 323 327 X97614
AY425(AT002042) chromosomal region from 67.4 to 76.0 E. coli K-12 94.0 419 525  U18997
AYA479(AT002046) fibroin A. pernyi 93.0 172 256  D83241
AY497(AT002051) QM protein B. mandarina ~ 85.0 363 303 AF099012
AY559(AT002262) elongation factor 1 beta’ B. mori 82.0 253 131  D13339
AY562(AT002263) D253 genomic DNA (clone AGI13) Calothrix 95.0 197 299 Z47172
AY563(AT002264) D253 genomic DNA (clone AG)) Calothrix 97.0 152 254 747158
AY571(AT002267) P1 DS00464 (D115) D. melanogaster ~ 88.0 3 317 AC004266
AY608(AT002275) QM protein B. mandarina  86.0 292 272 AF099012
AY676(AT002295)  type I interferon receptor, IFNaR2 subunit M. musculus ~ 97.0 126 232 Y09813
AY684(AT002298) cytochrome oxidase subunit I (COI) E. marcellus 85.0 320 256 AF044022
AY783(AT002525) ubiquitin/79aa fusion protein B. mori 87.0 102 111  AB021973
AY841(AT002539) elongation factor 1 alpha B. mori 85.0 342 157 D13338
AY871(AT002549) elongation factor 1 beta’ B. mori 82.0 241 117 D13339
AY943(AT002565) D253 genomic DNA (clone AGI13) Calothrix 98.0 192 339 747172
AY957(AT002570) chilling-inducible protein O. sativa 96.0 89 143 754153
AY969(AT002576) D253 genomic DNA (clone AG13) Calothrix 97.0 192 349 747172
AY989(AT002585) chilling-inducible protein O. sativa 97.0 105 167 754153
AY1023(AT002595) elongation factor 1 alpha B. mori 85.0 128 82  D13338
AY1024(AT002596) elongation factor 1 alpha B. mori 85.0 293 192 D13338
AY1047(AT002608) ribosomal protein 56 M. sexta 85.0 97 89.7  U6479%5
AY1062(AT002616) D253 genomic DNA (clone AGS) Calothrix 970 149 240 747158
AY1106(AT002631) QM protein B. mandarina 850 213 167  AF099012
AY1129(AT002639) elongation factor 1 alpha B. mori 85.0 336 172 D13338
AY1133(AT002642) cortical granule lectin X. laevis 100.0 44 88  X82626

*Species indicates the source of the protein that exhibits homology to the Antheraea yamamai ESTs.
®The numbers in the columns designated “ID” refer to the percent of nucleotide sequence identity in a continuous region (Overlap).
‘Acc. No. indicates its genbank accession number.
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Table 3. Functional catalogue of posterior silkgland ESTs

ojgld - FAM - A5

So] 93t (Table 3).

el (fibroin)
A4 48 F12 mE FoA 43aFH B4 £A
AQ Aol HBEQl FAHASY} FFHE Hole AY4N
F2 da F7IMgEe BF weln 1
St} (DDBJ acc. No. AT002046) (Fig. 1). AY479% & 472
bpe @712 FAEAA UAL o] cDNAZFE 1237)¢]

SxRlo| EA HA

o T

L

= o B .S
E4S 248 B

Transcription/ translation Defense/Stress
AY67 285 rRNA AY59 heat shock protein 70
AY94 elongation factor-1 alpha AY224 DNA repair protein (AP3)
AY140 ribosomal protein L19 AY264 heat shock protein 70
AY191 elongation factor 1 alpha AY296 disulphide isomerase like protein
AY204 ribosomal protein S6 AY676 type I interferon receptor, IFNaR2
AY210 ribosomal protein L5 (L5) subunit
AY263 elongation factor 1 alpha AY957 chilling-inducible protein
AY276 elongation factor-1 alpha AY989 chilling-inducible protein
AY307 185 ribosomal RNA AY1133 cortical granule lectin
AY559 elongation factor 1 beta’
AY841 elongation factor 1 alpha
AY871 elongation factor 1 beta’
AY1023 elongation factor 1 alpha
AY1024 elongation factor 1 alpha
AY1047 ribosomal protein S6
AY1129 elongation factor 1 alpha
Metabolism Protein modification/Degradation
. . AY380 ubiquitin-hybrid (UB3-D
AY684 cytochrome oxidase subunit I (COI) AY783 ubiguitin /7};aa fu(sion pr)otein
Cytoskeleton/Structure Unclear classification
AY367 QM protein AY189 3-ketoacyl-ACP synthase (Kas4)
AY373 QM protein AY335 D253 genomic DNA (clone AG13)
AY397 actA3a AY361 AGAMOUS homologue
AY497 QM protein AY425 chromosomal region from 67.4 to 76.0
AY562 D253 genomic DNA (clone AG13)
AY563 D253 genomic DNA (clone AG5)
AY571 P1 DS00464 (D115)
AY943 D253 genomic DNA (clone AGI13)
AY969 D253 genomic DNA (clone AGI13)
AY1062 D253 genomic DNA (clone AGS)
Silk synthesis
AY479 fibroin
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A)

1 GGCCGCTCTGAACTAGTGGATCCCCGGGCTGCAGCTTCTGCGGCAGCAGCAGCAGCAGCGGCGGCAGCAGCAGCGTCAAGA
1 6GRSELVDPRAAMASAAAAAAAAAAAASTP

82 CGCGCAGGGCATGATCGTGCATATGGAGCTGGAAGTGCTGCAGCCGCAGCAGCAGCAGCTGCCGCTGGCGCAGGTGCTAGT
22 RAG HDRAYGAGSAAAARAMAAMAMAAMG AGA AS

163 CGACCAGTCGGAATTTACGGAACAGACGATGGCTTCGTATTAGATGGCGGTTACGATTCAGAGGGATCAGCGGCGGCGGCG
55 R PV G6GI1IYGTDDGPFVLDGGYDSEGSAAAA

244 GCAGCAGCAGCGGCAGCTGCGGCGTCATCAAGTGGTAGATCTACTGAAGGTCATCCACTTCTTTCGATATGCTGCAGGCCG

8 A A AAAAAASSSGRSTEG GHZPLTILSTIT CTCTRTEP
xXX%

325 TGTTCTCACAGACATAGCTATGAAGCTTCCAGAATTTCCGTCCACTAATTAAATACCAATGTGATTTCCTCCTATGTTTGA

109 C S HR HSYEASRTIZSVH 123

406 CCGGATACATTTTATTTTATTTCTTTATCAATAAATATCAGCATGTGAAAAAAAAAAAAAAAAAA 472

B)
A. yamamai 1 GRSELVDPRAAASAAAAAAAAAAAASPRAGHDRAYGAGSAAAAAAAAAAGAGASRPVGIYGTDDG

A. pernyi 300 GWGDGGYGSGSSAAAAAAAAAAAAGSRRSGI-DRAYGAGSAAAAAAAAAAGAGASRQVGIYGTDDG

A. yamamai 66 FVLDGGYDSEGSAAAAAAAAAAAASSSGRSTEGHPLLSICCRPCSHRHSYEASRISVH 123

A. pernyi 365 FILDGGYDSEGSAAAAAAAAAAAASSSGRSTEGHPLLSICCRPCSHSHSYEASRMPVH 422

Fig. 1. The nucleotide sequence and the predicted amino acid sequence of AY479 (DDBJ accession No. AT002046). The
underlined nucleotide sequences and asterisks indicate the putative polyadenylational signal and translation stop
codon, respectively (A). Alignment of the amino acid sequences between Antheraea yamamai fibroin and A. pernyi
fibroin. The comparison was done by using the Blast search of NCBI; the double dots indicate identical amino
acid sequences (B).
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‘AATAAA'S 1 & 9ISl (Fig. 1A). AY4799] o &k e} dashy ¥ fHe 844294 w7k
obp|ieihE Z3e) R2YAR Hlud A ojwett £F - F9 ol R EALFTA I KAAL THE st A
A of 85%9) FEE HHoE e fAE @ U F Havt EolX#Oi T FRUTY FRAAHL
for, 7N&d 528 A7 pA/IAL alanine F7)7F ZRE DNA fHA L3 FAstm, aIACZHE 276
g FRoA EAste B4 e & & AU Fig. A9 28 FRA BIR (ESTs)E 43T 2449 276

1B). wi2bA AY479 E8c] Ao B2 FAAE 4 e E FAA mY R

2 £ FE 45709 280 /12 5
Hol, Mg RRAely Y FrANosrY Hx2 AW FAAEH B 434S HeH, o F 9 2
B8 494 meE (ST $HE Bolel A4S B2 BEe 2349 48457 191 160k 1 9 UE 3
& Ae 498 NS Aold, £ AAHA $HA  o2RHY FANEN AFAL UBURT. 71542 &
9 B4e BHHAL Bk Bl BAARE AZFA, WA (ranscription)sh 0
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