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HME: (B8] REXEFEREAANLKTH, SABREBAREABAET e, [FiE1 A
cDNA K3 B K (RLM-RACE) e[ T K &% £ A K cDNA F 5| (GenBank 3K %5: EF428980). [4R]1 X&
W B AL cDNA JF 742K 1047 bp, o1 780 bp & 1 FT 4w A X ¥ 4545 260 NAIER, FNEERATEN 27.6
kD, %@ & (pl) K 8.89., REWHMAEEEE 4/ MNET. Fl Signal P 3.0 Server BF AT X BB AR,
FMEAE 1~ 22 L AETIRFF]. SMART AT R FMHE 34 ~ 254 WAKBRFFI AL REOWLEAREH
B 7. B4k pET-32a~Cocoonase #51L £. coli BL21 $H4TJE M KA, SDS-PAGE AT & R&W, R BB B EAL
FHU@eZaH &L, HA2TEN 48 kD, (%] RFARMM AR, XA TREBEBERE, 2K
MYy ewErfnshae, YH*—FHEWFDEHRRINFEZ T 5.
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Cloning and Expression of the Cocoonase Gene from Bombyx mori

WU Yu-dan', WANG Wen-bing’, LI Bing'?, WANG Dong', SHEN Wei-de'*

(* School of Basic Medicine and Biological Sciences, Medical College of Soochow University, Suzhou 215123, Jiangsu; *The State
Engineering Laboratory of Modern Silk, Suzhou 215123, Jiangsu; *School of Life Science, Jiangsu University, Zhenjiang 212013)

Abstract: [Objective] This study was carried out to obtain and analyze the sequence of the Cocoonase gene from Bombyx
mori, and to produce the fusion protein of the Cocoonase gene in E. coli. [Methods] The cDNA sequence of the Cocoonase gene
from Bombyx mori was determined using RLM-RACE method (GenBank accession No. EF428980).  [Results] The full-length
cDNA is 1 047 bp with a 780 bp open reading frame (ORF), which encodes a protein of 260 amino acids. The protein is about 27.6
kD and its pl value is 8.89. From genomic DNA, there are four introns and five exons within the open reading frame of the
Cocoonase gene. Amino acid sequence analysed by Signal P 3.0 Server showed that there is a signal peptide of 22 amino acids at the
N-terminal. Prediction of protein founctional domain indicated that the trypsin-like serine protease domain of the Cocoonase is from
34 to 254 amino acid. The recombinant pET-32a-Cocoonase was constructed and introduced into E. coli BL21 to express a
Trx-His-linked protein by IPTG. The result of SDS-PAGE demonstrated that the expression products migrated at a size of 48 kD.

[ Conclusion] The Cocoonase gene from Bombyx mori was successfully cloned and expressed. Furthermore, the structure and
function of this gene were analyzed and predicted.
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DUE R B A R T SR BE N . HRB M E R RS S
(A B R R R s SRIAINT  p 1 i L 3 il
(R SGBRNEAR A, A 2 R S i 2R T AR A, 4T
LRI CAMA I 22, F3DUBGET Y, X4 2228
B BAAERMER AR . DL E B0 il Rk ]
PVAEYFENE, FAMNET A, R
H, R RS A= 2 W = T K E IR 224
A, G SRR e SR T A 22 IR R A AR AL IR

XA IR G gy, Bk e, ek E Ak i)
AIRREEIE R, A MR . T H., PR EE i
il R R S 1) 2 22 6 11 A — AT R 1R 43 T R RHY,

FEZ P T2 &, i 40 22 25 (UK IR
A (1) Fh R R e S R A i /N 1 AR s PRI

T BT T AR At it 45 800855 A A R S 1) B T
U R, R O R A 4 R (LR PR N T
GRS
HERE Y RT3 45 2228 B s SRR I T 9T, 184
HFIASEI I AL AR FE i SRR UEAIT 9T (1 A
b, EEEH Kafatos 55NN, WAl IE T B A
SRR Ry H RSV I IR IR SR R AR 1
17 TR R i, RS I 1) LA A AR 22 B R 22 3 P (1) I

WA FSA, B A8 T R [y
S AU SR B2 ) K A SRR T DR U AN A R
B, WA RERIE T R R B AN, BT R
LR AR TR S 2 I & H 2R, AR 22
IRIVA =R AR AT T T2 9T X455 kGE, F)
W 5 A B Alcalase 1 Flavourzyme S00MG /K fi
2, nTLMR B RAFBORN . (BT R E A
(AP, AT AU LG IR A o 38 I 00 1) il
(Cocoonase) , —Ffii: Kafatos 55 N AR T K A il
L RS, TR ZR iR & a R 5 —
i Sumida 55 AP K A4 11 22 it vh S ) Il
FLo0h 22 A PR ED S (S (R K SRR A 6 0 S K
ez, NHBEA SR L REOR TS, &5
VARAE S mol-L™ 1 JR BV P A REEA TR S . [ A
WEFCUIANRY HET, A28 R 2 R R i
S 1] PR EE I 445 o MO T I 2 M AR T A PR A0 1)
WFFEU20, A O SR 2 e DR 41 () B e 5 ek
PRI GTEL 2D, s ROk DR A3 4 7 0 45 DL A A
(GenBank #fi'5: AB257565) o [l v ) Sk
[ /L] ASHIETT LA A AT IR B DRI 4 e 71 4y A

FIF cDNA KiftRhigy W AR (rapid amplification of
cDNA Ends, RACE) Fel 1 Z v ity 5% Al 3% [

F, 43BN T oK AT Ok DR 58 HE ) G B X
(GenBank &3¢S : EF428980) , 231 T cDNA

SRR A FH, FHAER ST T RIE, W5

JE S I P R S

1 #RIERZE

1.1 MR 5iRF

F ARG E TOP10 HA LI S B IR AR AT - 7e
B2 4K pUCM-T vector. T4 DNA Ligase. Trizol JtJ H
WA T A TS AR A SOk R e
HER SR R i R B R A R R A ) e
il cDNA &R & . ¢cDNA 5-Full RACE Core Set
k7 #r. DNA molecular weight marker. dNTP. PRl
PEW IR, TaqDNA REM. NV ZEMHE LI et
ORI A RAETRE CKIE) HRAF.

1.2 Fk

1.2.1 & RNA REC ZMOCHER[21]. [22109757%, L
WIRRE ZEC 17 HE 9 SR A R Sk, RN T, S IR
FE R S FE NN 1 ml Trizol, % 1.5 ml eppendorf
B, FRFFE S ming REMA 200 pl &5, KGR
412 min, =HILEFHE 10 min; 4°C, 12 000X g 2L 10
min, &N eppendorf B A, I 0.5 ml 7K
B, HiEEA), BE 10 min; 4°C, 12000Xg &0 10
min, 7 B3, I 1 ml £ DEPC /KECE 1 75% L1
UE RNA U3, =W+ KUTiEw T 20 ul DEPC /K
W, —70°CIRAE#

1.2.2 5l4ikit5 &6k MEFE NCBI # R 2%
HilEER 5 P8 (GenBank 5 : AB257565) , LU
J mRNA ¥ 3" A5 HAT KR poly (A) J& ELIRRFE,
4% S'RACE RG2Sk A Primer 5.0 # A Bevt
g1 ()

FKHEFAINGIH, NI, FBCAL T,
G.C; P R SumfsffRAk: T RIZ %< BamH I Al Hind
MIEEDIAE £ BRI NI B A RN 28 13505 . ik
Wiy e L T A TR RS AT B ) A
1.2.3 & —4 cDNA Ak HZHUW AR ED A AN
cDNA A RGAF G 2K, DA RNA AR,
Cocoonase-P3 A 514, 7 M-MLV Jx #5580 1EH ~
A cDNA 55—, B 3'RLM-RACE cDNA, #
—20°CIRAF % H .

1.2.4 RT-PCREGIEE By BIFsulE 25 Wl PCRAAR
Hi& 10X Buffer 2.5 ul, 25 mmol- L' MgCl, 2 pl, 10
mmol-L" ANTP mix 1 pl, cDNA 4 4 5 pg, 5 U-ul” Taq
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Table Primer sequences

5194 % I HI(5'—3")

Primer name Sequences of the primers(5'—3’)
Cocoonase-P1 GAGATTAGCATTAACAA AGT
Cocoonase-P2 CTGACAGGAGTCCTTTCCGC

Cocoonase-P3 ACGACTCACTATAGGGCNTTTTTTTTTTTT

Cocoonase-P4 ACGACTCACTATAGGGC

CORT (P)GCATTCATCGTCGG

COALl TGTATTTCGGATGAGCCACC

COS1 AAGGCTCTTCGGTTCCTGAC

COA2 TCG AACCTCCGCATTGGAAGT

COSs2 ACGCTAAGGGCTGTGCACGTTC

COowl1 GCTGGATCCATG GAA AAGTTGTATCTGTT
COwW2 ATTAAGCTTTTATAGGCCCGCCGTTG

filf 0.3 ul, 20 pmol-L™" Cocoonase-P1. Cocoonase-P2 7|
Y 1 ulo )N 45 AT: 94 CHUEME 3 min, 48 )5 94°C 30
s, 55°C 30s, 72°C 1 min, 30 MEH, ) 72°CHE
fi1 10 min. H{ 40 pl PCR 434 =4 EAT B IR Bl e 11 v
VKBRS 1S B, IR SRR pUCT-T ik,
PREXBH Pk 5 B2 A7 e 1) 4 A2

1.2.5 XAEBEEBARE cDNA3 Ry ¥ fo %
i b v B 45 R 5 GenBank i 500
AB257565 (N4 R —30, UiI1% cDNA B &1 %
HOEEEED . UABLL 1.2.3 SBE T cDNA R, LA
Cocoonase-P1. Cocoonase-P4 4514, R4l 3'RACE
JEUCEE Y 1 R AR v ML [N cDNA AR o,

1.2.6 XAEBEEBARE cDNAS Ry 3 Moo %
DA 1.2.1 PBRI S RNA B, R 5 AR o i R A b
) CORT 5WiEAT [ sk ) Vi, A R 1st Strand
cDNA. ffiffl RNase H 43f# Hybrid DNA-RNA [
RNA #%.

SX )5 Hl T4 RNA Ligase { 155 ¢cDNA #HA7THb 5%
TERCH RIER) . DNRIERCN BN, H514) COAl
I COST FATH —IRK PCR Mo HU 1 pl FkE 10 £511
H—IX PCR ™47, H1514) COA2 FIl COS2 AT
K PCR ¥,

1.2.7 BEBEERLRXF RO TE  RPEHTE
R AN AL 50 Al 375 cDNA S5 4ifis X 7
H, LA 1.2.3 S RisE—8E cDNA hEH, 5
COW1 F1 COW2 #4T PCR 414, N4 94°C T
APk 3 min, #RJ5 94°C 30s, 57°C 30s, 72°C 90,

30 MEHR, B 72°CZEAP 10 min.
1.2.8 JBEM KA HIK pET-32a—-Cocoonase HHIZEE K
HAERITE P ERLE SDS-PAGE 4T LUSEEIE
fififf) pUCm-T-Cocoonase JFifi Akt , F] BamH [ 1
Hind LX), 5 B 1155 R e 48 pET-32a 2044 L.
O E A AR RIS R A KT B BL21 J=, Bk
AN VR FFl 3 ml LB £575 55 (Amp") th, 37°C4k4t
PG HFR 2.5 0 i (OD K210 0.5 /245) » N IPDG
BLWRIE S 0.5 mmol-L!, 37°CHEARYRIFE 5h. W
LA HETT SDS-PAGE 7341, 73 B IR ARG I L 1 2
M TaKaRa B i H =% BRI, W73 7000 15%H1 5%
LYk S8 HE Ja 2% 5 2 i R250 AT 44 (% 20 min, 4R
i ot €0, 5 2 A B AR A i T A 1k
1.2.9  Western Blot 4 U K #7 & I #F i &2
SDS-PAGE ¥4 AT 4L 5 K5, 11 3% BSA 4],
SRJGTE 6 XHis —Hith 37°CHEHE 2 h, H& 0.5%
Tween-20 [¥] PBS YL 45 min; il HRP #ic (F12E 50/
. 1gG —HLRIFEREE 2 h; F#% 0.5% Tween-20 [¥] PBS
PEME 45 min, 55 H DAB B4, R,
1.2.10 B FAn 7 7l AT XA Ak DRI 21 Hdls e iy
NCBI #&4t, ZJFFIx KM ClustalW (1.82) (http:
/Iwww.ebi.ac.uk/clustalw) #ffc DNAMAN J741 4347
BAFK: DNA AR A BUT Y, TR B
HIBEAT A0 I BLAST SR A4 I 43 21 1) 5% 2 v
HUEHE 4 K cDNA 341 5 5K 2 4 BE R 4 Kt PR kAT
Lkt , I sim4 F2 7 (http://gamay.univ-perp.fi/analyse-
seq/sim4 ) 73BT 2% 2o Vs Bk DAL ) 9 5 1 RS T
Yo {55k Signal P 3.0 Server Chttp:/www.
cbs.dtu.dk/services/SignalP/) F2F 73 HT. A FIIRETH
TN 44 SMART (http:/smart.embl-heidelberg.de/)
S
1211 #EHEFER-_FEMBTAUIT R
ExPASy proteomics tools F4tH [f] GOR 1 & [ )it 2k
&5 o 15 R FOUW AR AR R P BT R R T ) B
(http://mpsa-pbil.ibep.fr/cgi-bin/np sa-automat.pl? page
=npsa_gord.html) .

2 HRE5SH
2.1 BBIREMREIE

FRAE AT NCBI 4% 22 1] (11345 o543 )7 41 ( GenBank
GRS AB257565) Withl¥), i RT-PCR J5ikd
BT HPUH RN EAR = DNA 441, K/NZh
500 bp (B 1 o PIRIEMGZ B S pUCM-T
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RS PREBITE O, fhg ok, £ Pst 1 HipD)
Lo 1% B IE B Uk A I, L 2 4% DNA Z&af, 3G
T H KA 20 60 bp MIEARFA, LU
A—BUUE D) o IEAZAED) A R P45 855 GenBank
g 2 UL % cDNA B 5 7 e SR T

M: DNA marker; 1: #5 H B pUC]-T KB 45 9 /Pst 1 5 2:
PCR 74 (1%UIEHIESL S k)

M: 250 bp DNA ladder(TaKaRa); 1: Restriction analysis of the recombinant
pUCm-T vector; 2: PCR product(separated in a 1% agarose gel)

B 1 REARBERISFIE RT-PCR =) R EH R
BB E

Fig. 1 RT-PCR result of the partial cds from Bombyx mori

Cocoonase gene and restriction analysis of the

recombinant vector

2.2 FJ RLM-RACE A &R EIAHAMEE cDNA Kim

B3R GenBank LA T F A ES MM G [X
FEA, R 5 3 R4 3 E ARG 48 . AT
RLM-RACE J7i%, 0] LBl Fl 23 A1 5K Ay il 5" A1
3% A .

LA A cDNA A #EH, LA Cocoonase-P1 .
Cocoonase-P4 45| 4)33:4T RT-PCR f % w4 18 i 28
WG 3RS, KNI 900 bp (B 2-A) o DIARIH]
WOz By, ¥ H Y pUCM-T #ifkiess . kit ik va e,
FHEE TR, 48 Pst T SEED) K 1% IR B 7 s rEL Sk AS
HIL 2 4% DNA 4417, 2ot H IR0k i 49 60 bp 114K
Wea, SRR N EA—Z (K 2-B) .

4% cDNA 5'-Full RACE Core Set 7 &4 1%
AT 5" AR/ 300 bp (B 3) o D)
Y5, I 2 4% DNA 45417, o H Rk i A1 24 60 bp
MEAATFY, HHHHRNER— (K13 .

2.3 REREBERGEXFENEZERLSFYS
r

MR BT e e s, Wk gl . BLE I

3'RLM-RACE c¢DNA A #itit, PCR ¥4, 355 &

A B

A: 3RACE-PCR /“# (1.7%BZHRHHEEEHIIK) ; 1: DNA marker; 2:
HI 3'RACE VA§ # H 1¥) 3 i Bt B: 3'RACE PR UI%E e (1%
PEER KD 5 3: DNA marker; 4: ifrf3 HIWH B pUCT]-T 34Kk
DI H/Pst 1

A: The product of 3'RACE(separated in a 1.7% agarose gel); 1: 250 bp
DNA ladder(TaKaRa); 2: 3'RLM —RACE PCR. B: Identification of
recombinant vector pUCm-T-3'RACE by digestion of the restriction enzyme
Pst I (separated in a 1% agarose gel); 3: 250 bp DNA ladder(TaKaRa); 4:
Restriction analysis of the recombinant pUCm-T vector

2 FIRLM-RACE AN IRBRHMEERE 3" mA kK
Fig. 2 Mapping of 3'end regions of the Cocoonase gene from
Bombyx mori using RLM-RACE

M: DNA marker; 1: 7 H Bt pUCT-T 2 AKBRIZE HPst T 5 2:
HI S'RACE £33 i i 575 v B (1% UlE Bt ie s ko)

M: 250 bp DNA ladder(TaKaRa); 1: Identification of recombinant vector
pUCm-T-5RACE by digestion of the restriction enzyme Pstl; 2:
5'RLM-RACE PCR(separated in a 1% agarose gel)

3 M RLM-RACE N TR JAERMER 5
Fig. 3 Mapping of 5'end regions of the Cocoonase gene from
Bombyx mori using RLM-RACE

LA GG X B, K/ANA 780 bp (1 4-AD .
VIR Z A B, #4305 pUCTM-T ik, ikl
PETORE, HhERURL, 2 Pst 1 g YI & 1% e bR
HLPKREIN, HIBL 2 4 DNA 4417, b H sons g
25 60 bp MBARTFH, 5 /NEAR S (& 4-B) .
A IRAR M, KA 4K cDNA J741
A 1 047 bp (L4 polyA B _IELLM 12 AL A,
GenBank %35 : EF428980) , iZJF4I4LH5 54 bp (1)
5 ARG AL X (5'U TR) + 780 bp (K& A R 4m AL X
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A

B

A FKEWEHRFHEF HASIX PCR 774 (1%EEFEEERBIK) 5 1: DNA
marker; 2: PCR"#); B: PCRMIBVI%E (1%INFHHER kO
3: DNA marker; 4: 7 H¥ 7B pUCM-T 24 D) 45 4 /Pst 1

A: PCR Product from coding regions of Cocoonase gene(separated in a 1%
agarose gel); 1: 250 bp DNA ladder(TaKaRa); 2: PCR product; B:
Identification of recombinant vector pUCm-T-Cocoonase by digestion of
the restriction enzyme Pst | (separated in a 1% agarose gel); 3: 250 bp DNA
ladder(TaKaRa); 4: Restriction analysis of the recombinant pUCm-T vector

E4 REBAMEREHRIBRX PCR =YK EHRIHIEGTIE
E

Fig. 4 PCR product from coding regions of Bombyx mori

Cocoonase gene and restriction analysis of the

recombinant vector

T TAA F1210 bp 1 3w AEgRig X . %74
Al GhY 260 AN IERR I AR, TN A Tk
27.6 kD, ZEHLA (pDD) 4 8.886.

N KA R 4544, 4% cDNA 7415
NCBI (¥ 55 # 4 FE R 4 E54ls P2 HL IR PR Al beoxs, 45 R 8
N, FREWEMEEREAE 4 NNE T, KB
& GT-AG 7EN] (] 5) BT,

2.4 REBFEMIEBFIISH

1 R AV EER S DR G A 11 260 NS IR 4 B
B2 R EIR (Lys) « 2221 (Ser) FATHZ R (Gly),
S 28 N 27 AL 26 S, KK 10.4%. ANiE
R AR M 2R R AT 84 AN,y 32.3%, L KA

(Asn) A 124, 15 4.6%; JEMMEZRIERSA 78 1,
5 30%, HAHER (Ala) A 214, 8%. H#IE
R B LR OB R Lys MRS %R Arg) A 33 1
s A H AT () 2 IR CRAZATR Asp FI#R 2R Gluw)
244 (EHe6) .

H Signal P 3.0 Server F2J7 738 2 e 5 S, it
FOER 1~22 (i HE 5 KP4 (singal peptide) , 155

SR T2 T3 SHET4 SEFS
HHY Exon-1 Exon-2 Exon-3 Exon-4 Exon-§
Gilg]m??g?;\ [109bp]  439bp  [189bp | 3212 bp | 251 bp [ 351bp  T142bp] 563bp [ 344bp |
HEF1 W& T2 WET3 HEF4
tron-1 Intron-2 Intron-3 Intron-4
¢DNA

ATG

TAA

5 REARBEENEETEE

Fig. 5 Schematic representation of the Cocoonase gene from Bombyx mori

JKEEAE Cys™-Thr* YIEIHTIE IS4 25 KD (%5 2l .
SMART 73 #r 45 RIELNG 34~254 fi @ SR P4
BAT RS A ) 2 AR E H IS TE (trypsin-like serine
protease) o
25 REFEBEEMNFESREMENERN
Western blotting 94T

£ BamH [ 1 Hind DY) FE4H Uk pET-32a-
Cocoonase, HLVK&E R ZR (B 7) « FKAEE A
cDNA (%] 780 bp) 74l v Br L e if pET-32a
= RENG N

FEARKF, RS pET-32a FAKM EIERFAE,

P ) B4k pET-32a-Cocoonase #3125 A ¥ it
i 1 5 RIS JR R (- R AR 8 R 1 (Trx-His)
R, T B R ERIE. B8 R g E
A JORE #5045 7 3R IA 5, SDS-PAGE  HLUKAG
MRLILES> T 48 kD AW AT 1 S3RIS A M iR
FI4 o BT HES 3 SO 2 1 RG22 238
AAEER, H Nk & —AN i 22 MEER ST
ST S IRFA, B, rRIE Cocoonase /& T
PR 260 MNEEERE AR, 4 FELAN 27.6
kD, I EEA T7 a7 ML -4 2R
(Trx-His) FR2EFHER Fr4if 1) Trx-His #1149 20.4 kD,
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GTTGAGCTTGGAATATTTCATGAGTTCCTCACCTGTCGCCGGATCGAAACTGAAATG
M
GAAAAGTTGTATCTGTTTATTGTTTTTCTTTCATGTGCCTTATTACTGAAAGATGTT
B K L Y L F 1 V F L S§ ¢ A L L L K D WV
ACATGTACGGATTCTGAGGCGTTATCCAAAGACGAGGAAAAGATAGTAGGAGGCGAA
T ¢ r D S E A L S K D E E K I V G G E
GAGATTAGCATTAACAAAGTTCCGTACCAAGCGTATCTTTTGCTCCAAAAAGATAAC
E 1 s I N K V P Y Q@ A Y L L L Q@ kK D N
GAATACTTCCAATGCGGAGGTTCGATTATTAGCAAACGTCACATCCTCACGGCGGCA
E Y F @ ¢ G G S T T S K R H T L T A A
CATTGTATTGAAGGTATTTCCAAAGTAACGGTGCGTATCGGAAGCTCAAATTCTAAT
H ¢ 1 E 6 1T S K V T vV R I 6 S S N S N
AAAGGAGGCACCGTTTATACAGCGAAATCAAAGGTGGCTCATCCGAAATACAATTCG
K ¢ ¢ T vV Y T A K S K V A H P K Y N S
AAAACTAAAAACAACGATTTCGCCATTGTCACCGTGAACAAAGACATGGCGATCGAT
K T K N N D F A I V T V N K D M A I D
GGAAAAACTACTAAAATCATTACTTTAGCCAAAGAAGGCTCTTCGGTTCCTGACAAA
¢ K Tt T K I I T L A K E G S S V P D K
ACGAAACTATTGGTTTCCGGGTGGGGAGCTACAAGCGAAGGTGGTTCTTCAAGTACA
T K L L V S ¢ W 6 A T S E G G S S S T
ACGCCTAAGGCGCCTGTGCACGTTCAAGCTCATT CCCACGATGAATGCAAGAAATATTTC
T L R A V H V Q@ A H S D D E C K K Y F
CGTAGTTTGACATCTAATATGTTCTGCGCCGGGCCCCCTGAAGGCGGAAAGGACTCC
R S L T S N M F C A G P P E G G K D S
TGTCAGGGTGATTCCGGTGGTCCAGCTGTTAAGGGCAATGTCCAACTTGGTGTGGTC
c @ ¢ D 8§ G G P A V K G N V Q L G V v
TCCTTTGGTGTCGGCTGCGCTCGCAAGAATAACCCTGGTATCTATGCTAAAGTAAGT
S F 6 VvV 6 C A R K N N P 6 I Y A K V 8
GCTGCTGCAAAATGGATAAAAT CAACGGCGGGCCTATAAATACGAATTAGTCAAAAT
A A A K W I K S T A G L %
TTAACTTGAGTTTCAAACATTGCAATGTATGTATTACCAATTTTTTTGTTATTACTC
TTGAATGCGCGTACTTTTGAGTACTCATTATCTCAGTGCACATATCATACGTAATAC
TTTGAAACTCAAGTTCAGAGAGAATTTGTGTAGCTTAAAGTTTTAAATAAAGGCACT
GTTTACCTAAAAAAAAAAAAAGCCCCTATAGCTGAGTCGT

KRBT HMHE TIPS T RIZebR s TN 8 3 AL A SR AR B AR s 2551 PSRV T RIZedn i, it B3 H#UGE 514 COW1, COPI,

COA2, COAl, COSI, COS2, CORT, COP2, COW2, COP3 & ; HDH 3kt £ 1740 SRR T Rl 2k bt
The N-terminal signal peptide is displayed in underlined. All catalytic sites are present in bold-faced font and shade. The primers of Cocoonase gene are
underlined and in italics. They are COW1, COP1, COA2, COA1, COS1, COS2, CORT, COP2, COW2, COP3 sequentially. The putative polyadenylation signal

at the 3-UTR is underlined and in bold-faced font

6 RERREGEE cDNA FFIFIHESHHIEX AEEL T
Fig. 6 Cocoonase cDNA of Bombyx mori and deduced amino acid sequences

BRI RS B> T EL N 48 kD,

T D K A Cocoonase A& 17 7 KM 4
RIS, H Anti-His HUAFB AL i ]
LY 1gG HEAT T Western Blot £l 1 564 Sl
41 Cocoonase MR A i % pET-32a S 8AA (1)
VAR R BL21 /K% SDS-PAGE HLYK 4 55 4 15 LA
Ji, BH—PM s, &5H DAB 2. Kl 8
EIRTW], EVIIZ) 48 kD A/IM B H B W 2 1
By CREAEFELITRL) M BL21 wAAS
pET-32a At BL21 B i b WA B B R I 21 %717
W PUEW] T R A A 8 A1 3 T ik,

Ti4b, 1E7% pET-32a 4k BL21 T Jiat Nk iE £y
20.4 kD fr BRI R —Z8 4T, X dk L T7
JA B R AL I -4 2R (Trx-His) #5%
SR gt (1) Trx-His % T AR O 8 1 40
2.6 HWSHEARZRESEHTN SR

F P v BE ) cDNA v Beife 3 1 8 E 2 AR 741
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M: 250 bp DNA ladder(TaKaRa); 1: Restriction analysis of the recombinant
pET-32a vector(separated in a 1% agarose gel)
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Fig. 7  Identification of recombinant expression vector
pET-32a-Cocoonase containing the Cocoonase gene
from Bombyx mori by double-digestion of
restriction enzymes
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M: Protein molecular weight marker; 1: Expression of pET-32a-Cocoonase,
induced by 0.5 mmol-L" IPTG; 2: Expression of pET-32a; 3: Expression of
BL21; 4: Western Blot of pET-32a-Cocoonase; 5: Western Blot of pET-32a;
6: Western Blot of BL21
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Fig. 8 SDS-PAGE analysis and Western Blotting detection of

the Cocoonase production expressed in BL21
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h is Alpha helix, e is Extended strand, ¢ is Random coil
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Fig. 9 Secondary structure prediction of the Cocoonase
protein from Bombyx mori
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