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cDNA
1 2 % 2 2
: 130062
2 130062
Nephila clavata PCR
Q78 A 1000-3061 2002 05-0641-03
2 2 N 259
Dragline Nephila clavipes
silk Major ampullate MA Spidroin2 Genbank Acession No. M92913
4 x 10°N/m 3% ' 3 GPGGY
GPGQQ  GPSGPGSAn
cDNA Nephila clavipes C 42 4
Spidroinl Spidroin2  ¢DNA i
PCR ¢DNA GenBank AF441245
¢DNA 2.2
c¢DNA
Nephila clavata Spidroin2  ¢DNA 3 G C
GAPQ 3 A/T
1 G/C 83:8 57:17 38:4 21:3
1.1 ¢
Nephila clavata 2.3
’ RNA DNAStar cDNA
Garnier-Robson RG
1.2 a-
1.2.1 Nephila clavipes ¢ B
B B-
1 5-GGT GGT GCC GGA CAA GGA GGT T-3' Chou-Fasman CF
2 5'-GAC AAG GCC GCA GAA TTA GTA GGA-3' o- B
3 5'-TGG ACC AGG ACA ACA AGG ACT ATC-3' -COOH CF
4 5'-GCC AAT TTG AGA CAC AGC GTT ACT-3’ B-
1.2.2  RT-PCR PCR ¢ RNA
3
Nephila clavata
2 ! RT-PCR
2.1 PCR Spidroin2 ¢DNA 1 4
PCR DNA cDNA 1
1 P2
Spidroin2 GPGGY GPGQQ  GPSGPG-
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5 GGA CCA GGA CAA CAA GGA CUA UCA GGC CCA GGA AGU GCU GCA GCA GCA GCC ACU 54

G P G @ Q G L S G P G S A A

GGU GCA GGC GCU GGA GGA UAU GGA CCA GGA CAA CAA GGA CCA GGU GGA UAU GGU 108
G A G A G G Y G P G Q@ @ G P G 6 Y G

CCA UCA GGA CCA UCU GGA CCU GGA GGU GCA UCA GCC GCC GCC GCA GCA GCA GCA 162
P S 66 P S G P G G A S A A A A A A A

GGA CCA GGA GGA UAU GGA CCC GGA CAA CAA GGA CCC GGA CAG CAA GGA CCA GGA 216
G P G 6 Y G P G Q Q G P G Q@ Q@ G P G

CAA CAA GGA CCA GCU GGA UAU GGA CCA UCC GGA CCA UCU GGA CCU GGA GGU GCA 270
Q @ 6 P A G Y G P S G P S G P

GCA GCC GCC GCC GCA GCA GCA GCA GGA CCA GGA GGA UAU GGA CUC GGA CAA CAA 324
AA A A A A A A G P G G Y 6 L G Q Q

GGA CCC GGA CAG CAA GGA CCA GGA CAA CAA GGA CCA GCU GGA UAC GGA CCA UCC 378
¢G P 6 @ @ G P 6 Q@ Q@ G P A G Y G P
GGA CUA UCU GGA CCU GGA GGA GCA GCA GCC GCC GCC GCA GCA GGA CCA GGA GGA 432
G L 8§ 6 P G G A A A A A A A G P G G

UAU GGA CCC GGA CAA CAA AGA CCA UCU GGA CCU GGA GGA GCA GCL GCA GCC GCA 486
Yy 6 P 6 Q @ R P § G P 6 G A A A A A

GCC GCA GCA GGA CCU GGA GGA UAU GGA CCA AGU CAA CGA GGU CCA UCU GGA CCA 540
AAA A G P G G Y G P S Q R G P S G P

GGC AGU GCA GCA GCA GCC GCU GCU GGU GCA GGA CCU GGA GGU UAU GGA CCA GGG 594
G S A A A A A A G A G P G 6 Y G P G

CAA AAG GGA CCU UCU GGA CCU GGA AGC GCA GCU GCU GCC GCA GCA GCU GGG CCU 648
Q kK 6 P § G P G S A A A A A A A G P

GGA GGG UAC GGA CCU UCU CAG CAA GGA CCA GCU CGA UAU GGA CCU UCU GGA CCU 702
G ¢ Y 6 P s Q @ G P A R Y G P S G P

GGA AGC GCA GCA GCA GCG GCU GCC GGU GCA GGA ACC GCC GGA UAU GGA CCA GGU 756
G S A A A A A A G A G T A G Y G P G

CCA CAA GCA UCC GCU GCA GCU UCU CGU CUU GCU UCU CCA GAU UCA GGC GCU AGA 810
P @ A S A A A S R L A S P D S G A R

GUG GCA UCU GCA GUU UCU AAC UUG GUA UCC AGU GGU CCA ACU AGC UCU GCU GCC 864
v A S A V § N L V S § 6 P T S S A A

UUA UCA AGU GUU AUC AGU AAC GCU GUG UCU CAA AUU GGC 3 903
L § s v I S N A V S Q I G

1
Fig.1 Sequence of the cloned ¢DNA and predicted amino acid sequence

SA, ** 3¢C 42 Spidroin2

Spidior NHy ———-GPGRQGL- === = mmmmmmm e SGPGSAAAAATGAGA
Spigfafh?. - GGYGPGQQGPG—————— -~ GYGPSGPSGPGGASAAAAAAA
GPGGYGPCQQGPCRACPGQAGPAGYGPSCPSCPCGAAAAAAAAA
GPGGYGLOQQGPGAQCPGQQGPAGYGPSGLSGPGGAAAAAAA
. GPGGYGPGQORP——————————— - - o SGPGCAAAAAAAA
¢DNA  Nephila GPGGYGPSQR-rmmmmmmmmmmm e GPSGPGSAAAAAAGA
L GPGGYCPGQK-—————————————— - GPSGPGSAAAAAAA
clavata Spidroin2 GPGGYGPSQQ-—--—-—--~- GPARY---GPSGPGSAAAAAAGA
DNA GTAGY = - —mm oo GPGPQASAAA
c SRLASPDSGARVASAVSNLYSSGPTSSAALSSVISNAVSQIG— COOH

2
mRNA 3 G/C

Fig.2 Predicted amino acid sequence of the cloned ¢cDNA of
GCG  GCC G/C

4 mRNA

Nephila clavata  rearranged to show repetitive elements

NH,————————m PGGYGPGQQGPGGYGPGQQGP--SGPGSAAAAAAAAAA
————— GPGGYGPGQQGPGGYGPGQQGPGRYGPGQQGP-~SGPGSAAAAAA-—~—
—————————— GSGQQGPGGYGPRAQGPGGYGQGQQGP——SGPGSAAAASAAASA
ESGQQGPGGYGPGQQGPGGYGPGQQGPGGYGPGQQGP--SGPGSAAAAAAAAS-
—————————— GPGQQGPGGYGPGQQGPGGYGPGQQGP--SGPGSAAAAAAAAS-
7777777777 GPGQQGPGGYGPGQQGPGGYGPGQQGL--SGPGSAAAAAAA-~~
____________________ GPGQQGPGGYGPGQQGP--SGPGSAAAAAAAAA-
777777777777777 GPGGYGPGQQGPGGYGPGQQGP—-SGAGSAAAAAAA-——
~~~~~~~~~~ GPGQQGLGGYGPGQQGPGGYGPGQQGPGGYGPGSASAAAAAA—~
77777777777777777777 GPGQQGPGGYGPGQQGP~~SGPGSASAAAAAAAA
_______________ GPGGYGPGQQGPGGYAPGQQGP--SGPGSASAAAAAAAA
_______________ GPGGYGPGQQGPGGYAPGQQGP--SGPGSAAAAAAAAA-
_________________________ GPGGYGPAQQGP--SGPGIAASAASA-—-

———————————————— GPGGYGPAQQGPAGY———-———---GPGSAVAASAGA-~
————————————————————————— GSAGY-————————-GPGSQASAAA----COOH
3 Nephila clavipes Spidroin2

Fig.3  Predicted amino acid sequence of Spidroin2 of Nephila clavipes rearranged ot show repetitive elements
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5 cDNA
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IASAAASRLASPDSGARVASAVSNLVSSGPTSSAALSSVISNAVSQIG  cloned cDNA
IASAAASRLASPDSGARVASAVSNLVSSGPTSSAALSSVISNAVSQIG _ Spidroin2

4 Spidroin2 -COOH

Fig.4 Comparison of a conserved sequence found in the

COOH-terminal regions of the cloned ¢cDNA and Spidroin2

Pro 3
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Amplification Cloning and Sequence Analysis of Spider Dragline Silk cDNA
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Abstract  Spider dragline silk is synthesized in special gland named major ampulate MA  gland. The MA glands were dissect-
ed from the abdomen of the spiders Nephila clavata and the total RNA was extracted by the TRIZOL. The ¢cDNA of dragline silk

was amplificated by RT-PCR  reverse transcription polymerase chain reaction  multiplex PCR and cloned. PCR identification

restriction analysis and DNA sequence analysis were carried out to verify the recombinant plasmids. The codon usage frequencies

of the cloned ¢cDNA were added up and the predicted amino acid sequence was compared with Spidroin2 of Nephila clavipes .

Predicted secondary structure of the predicted amino-acid sequence was analysized by DNAStar software. All results showed that

the cloned ¢cDNA we got GenBank Accession No. AFA41245 was the very fragment of spider dragline silk Spidroin2 ¢cDNA.

Key words dragline silk  Nephila clavata multiplex PCR  cloning
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