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Abstract RT-PCR was conducted with one degenerate primer designed according to repetitive regions’ amino acid sequence of
major ampullate spidroin - MaSp in spiders and adaptor primer in the SMART™ ¢cDNA Library Construction Kit. By cloning and
sequencing of amplified products one ¢cDNA clone GenBank Accession No. AY365017 of Argiope amoena MaSp gene was
obtained. The deduced amino acid sequence can be distinctly divided into two regions 1 Repetitive region that consists of an
alternating alanine-rich and glycine-rich domain in which many prolines are present and 2 C-terminal non-repetitive region.
The region coding for 272 amino acids of MaSp gene was subcloned into prokaryotic expression vector pET28b +  and an about
26kD recombinant protein was expressed at high levels in Escherichia coli BI21 DE3 after induction of IPTG. After being
purified with metal-affinity chromatography on Ni** -IDA-Sepharose columns as well as gel filtration chromatography —the
recombinant protein was confirmed to be predicted MaSp by means of amino acid composition analysis and N-terminal amino acid
sequence analysis. The solubility behavior of recombinant MaSp with C-terminal non-repetitive region in the present study is
similar to that of recombinant dragline silk proteins without C-terminal non-repetitive region expressed by bacteria and yeast in the
other studies. The result shows that absence or presence of C-terminal non-repetitive region is not a crucial factor affecting the

solubility of the recombinant MaSp.

Key words Argiope amoena major ampullate spidroin  MaSp gene prokaryotic expression pET28b +  BI21 DE3
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1
1.1
E. coli JM109 E. coli
BL21 DE3 pET28b +
Novagen SMART™ RACE ¢DNA Amplification
Clontech
1.2 MaSp cDNA
MaSp

GYGPGSG 1 P-MaSp 5'-
GGNTANGGNCCNGGNTCNGG -3 N=A T C or
GT SMART cDNA
RACE * SMART™ RACE ¢DNA
Amplification CDSII 5'-

ATTCTAGAGGCCGAGGCGGCCGACATG-d T ;-3
P-MaSp PCR
1.3 PCR
DNA gel extraction PCR
PMD18-T
E. coli ]M109

M13 M13 Reserve  LI-COR DNA
PMD18-T-
MaSp
1.4 pET28b + -MaSp
PMD18-T-MaSp Pfu DNA
MaSp 5'-GCACGACC
GGAGGTTATGGACCC-3' 1 Neol
1
MaSp 15
5'-TAATGGATCC GTGGTGGTGGTGGTGGTGA-
CCAAGGGCCTGAGCA-3’ 1 6-His
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PCR
Neo | BamH |
10 x Buffer 5pL

pET28b +

pET28b + 20pul. Neo I 1pul. BamH 1 1L
50pL 1%
DNA gel extraction
pET28b + T4 DNA
10 x Buffer 1pL
pET28b + 1pL 3ul. T4 DNA
1L 10pLL 16C 12h
E . coli ]M109 50pg/mL
LB
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BamH 1
pET28b + -MaSp
1.5 BL21 DE3 /pET28b + -MaSp
E . coli BL21 DE3 CaCl,
pET28b + -MaSp
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LB
5ml,  50pg/mlL LB 37°C
SmL 50mL
50pg/mL LB 37C
ODg, 0.4 ImlL
100p.L SDS 100mmol/L Tris-HC1
pH 6.8 200mmol/L DTT 4% SDS 0.2% 20%
-20C 49mL
IPTG 0.05mmol/L. 37°C
lh 2h 3h 4h 5h
ImL 100 SDS
-20%C Sh 44mlL
2500r/min  10min -
20°C Sml 50mmol/L. Tris-HCI pH
8.0 Immol/L. EDTA
4°C 30W
30min 5s /15s
4°C 150001r/min 20min
SDS-PAGE
1.6 MaSp
MaSp BI.21

DE3 /pET28b + -MaSp

500mL  50pg/mL LB
37C ODg, 0.4
IPTG 0.05mmol/L 37°C
5h 2500r/min  10min
-20C Ni-NTA His-Bind
SDS-PAGE
24h
1.7 MaSp
24 h
6mol/L
Fahnestock "
pH 1~14
pH
1.8 MaSp
Biologic LP

liquid chromatograph Bio-Rad

Sephadex G-100 Pharmacia 2.0 emx 80.0 cm

pH 4.0 1.7
MaSp pH 3~5
pH 4.0
1% W/V NaCl 0.075% W/V KCl
0.14% W/V Na,HPO, 0.0125% W/V KH,PO,
50mg
1 ~2mL pH 4.0
1.9 MaSp
1.9.1 Img
MaSp 6mol/L. HCI 110°C
24h 835-50
1.9.2 N
MaSp SDS-PAGE
PVDF
Procise™ 491 PE Applied Biosystems
USA N 10
2
2.1 MaSp
P-MaSp RT-PCR
DNA 1
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1 MaSp
c¢DNA GenBank
AY365017 cDNA
2 1N
2 100
C
cDNA
-2 major ampullatespidroin-2 MaSp2
C
3 MaSp cDNA 1 RT-PCR
78.8% Fig.1 Agarose gel electrophoresis of RT-PCR products
A T 1 DI2000 marker 2 PCR products Arrow points to target band .

GGA GGT TAT GGA CCC GGA TCT GGA CAA CAA GCA CCA GGA GGA GCC GGT CAA CAA GGA CCT CGCA GGT CTA GGA CCA TAT GGA CCT GGT GCA 90
6 6 Y ¢GP 6 S G Q@ Q ¢ P G 6 A GG Q Q 6 P 6 G L 6P Y G P G _A30
GCA CGCA GCA GCC GCA GGT AGC TAT GGA CCA ACA GCA GGC CAA CAG ACA CCA GGA GCT GCT CAA CAA GGA CCT GCA GCT GGA CAA CAA GCT 180
A A A A A G S Y G P R A G Q Q R P G A G Q@ Q@ G P G A G Q Q G 60
CCA GGT GGA GCA GGC CAA CGA GGA CCG TAC GGA CCC GGG GCA GCA GCC GCA GCT GCA GCC GCT GGC GGC TAT GGA CAA CAA GGA CCT GGA 270
P¢ ¢ A G Q R G P Y G P G A A A A A A A A G G Y G Q@ Q@ G P ¢ 9
GCT GGA CAA CAA GGA CCA GGA GTA GGA CAA CAA GGT CCA GGT GCA GCA GGC CAA CGA GGA CCA TAC GGA CCC GGG GCA GCA GCC GCA GCT 360
AG @ Q G P GV 6 Q @ ¢ P G G A G Q R G P Y G P 6 A A A A AN 12
GCA GCC GCT GGT GGC TAT GGA CCA AGA TAT GCA CAA CAA GGA CCT GGA GCA GGA CCA TAT GGG CCA GGA GCA GGA GCC ACA GCT GCT GCC 150
A A A G G Y G P R Y ¢ Q@ Q@ G P C A G P Y G P G A G A T A A A1
GCT GGA GGA TAT GGA CCA GGA GCT GGA CAG CAA GGA CCA AGA AGT CAG GCT CCA GTC GCA TCC GCT GCA GCC GCT CGA CTT TCT TCT CCT 540
A G G Y G P G A G Q Q@ G P R S Q@ A PV A S A A A AR L S S5 P18
CAA CGCC GGT TCT AGA GTT TCA TCT GCT GIT TCA ACT TTG GTA TCG AGT GGA CCT ACT AAT CCT GCA TCA CTT TCT AAT GCT ATC GGT AGC 630
Q A G § R V. S § AV S T L VY § S G P T N P A S L 8§ N A T G § 200
GTT GTT TCG CAG GTT AGT GCA AGC AAT CCC GGC CTT CCT AGT TGC GAT GIT CTT GTG CAA GCA TTA CIG GAA ATC GTA TCC GCC CLC GTA 720
v V.8 Q@ Vv 8§ A S N P G L P S C D Vv L vV Q A L L L L VvV S A L V20
CAT ATC CTT GGA TCT TCC AGC ATT GGC CAA ATT AAC TAT TCC GCT TCT TCT CAG TAT GCC CGA TTA GTT GGC CAA TCT ATT GCT CAG GCC 810
nm 1 L 6 s s s 1 G Q L N Y § A S§ S Q Y A R L ¥V ¢ @ s 1 A Q A 270
CTT GGT TAA TTT CAL AAA TGA TTT CAA TTT TIC TAT TAA TGT AAT GAC AGA TTT GTA ATC TTT CTG AAT AAA TTT TGA AGC ATA TT1 AAA 900
L G 300

A (polyA)

2 MaSp cDNA
Fig.2 ¢DNA sequence of Argiope amoena MaSp gene and deduced amino acid sequence
The Ala-rich sequences in the repetitive region of MaSp were underlined poly A signal site and poly A

were indicated by drawing double lines under them.

Argiope amoens RLSSPUAGSRY SSAVSTLVSSGPTNPASLENALGSVVSQYSASNPGLPS 19
fatrodectus hesperns ALSSPTTHARTSSHASTLLSSGPTNAAALSNVTSNAVSQVSASKPGSSS
Nephila clavipes RLASPDSGARYASAVSNLVSSGPTSSAALSSY LSNAYSQLGASNPGLSG
Arancus diadematus  RLSSPAASSRVSSAVSSLVSSGPTKHAALSNTTSSVVSQVSASNPGLSG
iloborus diversus RLNSPASTSRY ASAVSSLASAGAPSYGELSSV LSSLSSSYSASNPGLSG

Argiape amoera COYLYQALLEIVSALYIILGSSS IGRINYSASSQYARLVGG-S1AGALG 98
fatrodectus hosperus COVLVQALLETTTALTS TLDSSSVGOVNYGSSGQY AQTVGO-SMAGAMG
Nephila elavipes COYLIQALLETVSACYT1LSSSS LGRVNYGAASGQIAQYVGQ-SYLSAI -
Arancus diadematus  CDVLVQALLEVVSALVSTLGSSSTGQTNYGASAQVTOQMVGO-SVAGALA
iloborus diversus CELLTQVLLEYYSALYALLGSARVGPYDY SSSQRAYAGLYSS-ALAQAL-

3 4 MaSp C
Fig.3 Homology analysis of C-terminal non-repetitive region of MaSp between Argiope amoena and other four species of spiders
Amino acid sequences of MaSp were from GenBank Latrodectus Hesperus DQA409058  Nephila clavipes AY654293  Araneus diadematus U47855
Uloborus diversus  DQ399334 .
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2.2 MaSp 5 lane 5 lane 6  SDS-PAGE
PCR MaSp MaSp MaSp cDNA
Neo Il  BamH]1 6-His 25.53kD
5 lane 3 lane 8 MaSp
pET28b + 4 5 lane
W 2
7 5 lane 8
40mg/L
2.4 MaSp
2000 — MaSp
MaSp cDNA
1000 —
750— 1 N
S00— 10
. GGYGPGSGQQ ¢DNA MaSp N
10 2
00—
MaSp
4 1 MaSp
Fig.4 Restriction analysis of recombinant Table 1 Amino acid composition of recombinant MaSp
vector pE£T28b + -MaSp Amino acid Observed/ % Predicted/ %
M DI2000 marker 1 pET28b + -MaSp 2 pET28b + -MaSp/ G 15.2 16.4
Neol + BamH1 . A 14.8 15.4
S 7.7 9.2
2.3 MaSp Y 7.0 7.3
N+D 4.1 2.3
IPTG 5 MaSp E+Q 14.1 15.1
H 3.9 3.9
T LR S S N € A5 R 6.0 5.3
97 4— — A T 2.0 1.2
h.2— P 8.2 10.6
Vv 5.4 5.0
477 — M 0.0 0.5
: I 3.1 2.6
L 6.5 5.2
J F 0.0 0.0
L0 . K 1.0 0.0
C 1.1 0.4
L
205—
? - ¥ vd 3
11 .
144— -— MaSp
- | Y [ S— 2 Masp
5 MaSp SDS-PAGE
Fig.5 SDS-PAGE analysis of recombinant MaSp
MaSp expression and purification
Arrow pointing to recombinant MaSp lane 1 the whole cell protein of {RN AAla 21
BI21 DE3 / pET28b + for 5 h following induction of IPTG lane2
the whole cell protein of BI21 DE3 /pET28b + -MaSp for O h tRNAM  (RNA®Y
following induction of IPTG lane 3 the whole cell protein of BL21 MaS
DE3 /pET28b + -MaSp for 5 h following induction of IPTG lane 4 asp
molecule weight marker of protein lane 5 the soluble fraction of BL21 mRNA

DE3 /pET28b + -MaSp for 5 h following induction of IPTG after sonic
treatment lane 6 the insoluble fraction of BL21 DE3 /pET28b + -
MaSp for 5 h following induction of IPTG after sonic treatment lane 7
recombinant protein purified with Ni-NTA His-bind resin column lane 8
recombinant protein purified with gel filtration.

© PERZRMEDFRAATIRSHESE http://journals. im. ac. cn



451

pQE30 T5
M15 MaSp
MaSp
pET28b + T7
BI21 DE3 MaSp
MaSp
6 x His N
C
“ ” 22 6
x His MaSp C
5 lane
7
C
C MaSp
MaSp
24h
MaSp pH
pH 3-~5
C
MaSp
C
MaSp "
C
MaSp
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