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E: R T HITHE Bombyx mori 4 F EHEEE SITIE T ILIRHA T REBA RN, RIBRZRLEORE
R R 3 FIE P 22 H B R A MR M T L R BRI fib-H (55 KM KB L -1 (ser-1) JR B F
(ser-HS) , Fl ser-HS 3k 5} DsRed H R4 1 /WA AL BRI K B /AK pSK-SerHS-DsRed-polyA, YLl IS5 B , % 2k
AETER & BmN i h BRET KK DsRed . FRBVEFBUAST , AT 7E T EP 2 BRI h A DU BN 41 2525k , R BRAT R 1K 1) DsRed
BB ZIREN . IR SRR fib-H 5 S T ER R P LR AL BAES K IIEE.
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Transiently secretory expression of DsRed driven by sericin promoter with

the signal peptide sequence of fibroin H chain of Bombyx mori

PENG Yun, PAN Yuan-Wang, QIAN Yan-Yan, ZHENG Qing-Yin, JIANG Lan, CAO Guang-Li, XUE
Ren-Yu, GONG Cheng-Liang* ( School of Pre-clinical Medicine and Biological Science, Medical College,
Soochow University, Suzhou, Jiangsu 215123, China)

Abstract: To verify whether the signal peptide sequence of fibroin H chain (fib-H) functionally possesses
the activity in the middle silk gland, based on the characteristics of the strong promoter of the silk protein
gene and the high level secretion of silk protein of the silkworm, Bombyx mori, we constructed the promoter
ser-HS of sericin-1 gene (ser-1) with the signal peptide sequence of fib-H. Then, we constructed the
transitorily secretory expression vector pSK-serHS-DsRed-polyA wia driving the DsRed gene with the
promoter ser-HS. We transfected pSK-serHS-DsRed-polyA into BmN cells by liposome. From the cells
transfected with the vector, the red fluorescence could be detected, which verified that the expression vector
could express DsRed in BmN cells transiently. Furthermore, when silkworm had been injected with the
expression vector pSK-serHS-DsRed-polyA, red fluorescence could be observed in the lumen of the middle
silk gland of silkworm. The results indicated that DsRed was expressed transiently and was secreted into the
lumen of the middle silk gland. We concluded that the cloned signal peptide sequence of fib-H possesses the
biological functions of the signal peptide in the middle silk gland.
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%4 Bombyx mori JEE I N TIRIFRIZTT B &
Z— , HA PR G R 2 EH A E , AR K
WA= AR H R RE T . SRAERA K
— 2 25 d 24 TEG U AR AR 22 ¢, A5 BT
S 0.5 ~ 1 g MaZEH (RS, 1990),

Ty H H 22 & (fibroin, fib) F1 22 i ( sericin,
ser) o 22 H H 5% (heavy chain, fib-H) %24k
(light chain, fib-L)#1 Fhx/P25 ( fibrohexamerin ) [} &

JRE6:6: 1 2H i, (Inoue et al., 2000) , ZREHH
BHEAGEANIMI, 25 EH S REHNER
K 75: 25 (Garel et al., 1997) , 2EHB TR
HARAPERBINFZ—, EIENRBLEAEY
RN EHEER S FESIR T Z N RE,JFEUZ
B B3 3 F R H SN R D LB T M
RIFER B 22 i 2 i 2R 35 ( Okamoto er al., 1982
Tomita et al., 2003, 2007 ; Royer et al., 2005; Hino
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et al., 2006) , & FlG oW FRIK RG] LASE I E
HEH WP 2RI IR R EHEHNRIEKTF .
Kurihara %5 (2007) #5853 T (FelFN) Z[H
5 fib-H i N 37 . C vl &, 7ER R R EA 582
BRALA A IFRIE T FelFN, A ¥ 15 M Seus 2201 .« il
BREFYILTFEATEN, BEEHBKREERN
Ui fib-H Z BKF 5 5 MR BB AR & s . BT
2 EEAETK, N EE A EHE 0T M
FUIR IICFN Bt 8 R 2 55 58 B9 YR £ (strong chaotropic
salts) 203 , 1T FBE HE H KR LAY G
P (Tomita et al., 2007) , 2252 HEA RIFHIERK
P (Garel et al., 1997) , R B 240 R H 4 WA B 22 8
2 EA W 5RO,

22 R R (ser) ZEBE R 4H B — 48 I, (B
A LA ST L 22 P i) 22 JiE 25 ) 1) mRNA (Michaille
et al., 1986), ser-1 FR ML EABRIFMHIR
(Michaille et al., 1986; Garel et al., 1997 ; & HR%:,
2007) ,ser-1 JAZh FHITEHE S KBNS EH A3 )53
FHIIE A 24 ( Tomita et al., 2007) , & T FlF ser-1
R B3 F L INEEFE W RE, AMTXF ser-1
B IRFH AT TS, Sl g5 RIMNEE
HEMRIAN N InfF SR a R E , RE
HEHW W S5ES K TIE (Guo e al., 2005,
2008) . 4 ser-1 {55 Ak EEEM B 14 PR AR TR A
B, RS REA R H W BRI 0 2S5 5 K
R R 13 NEEERRIR N, A E H 4 WA 58
4%(Guo et al., 2008) , Wiz, #FREHM S HEXL
REEW 3 65, 2R EHER fib-H j3sh F2BRR
SRR ST Z—, R EFM{E SRR (fib-HS) BA
SRAHIZMLRE S . ABEFRRMY, 3 fib-HS K45
3 16 MEERRRAEN B, MEAT|ISEHAEHD
WHThEE, EAFS KA UIEIAL AL T S16 R B i
(Wang et al., 2006a, 2006b)

R TR ser-1 J3 3 F# fib-H B R ES
BRF 5 SC P EE 20 2R [ 4 WA B H S 22 R AR , AR SE I
LI fib-HS 1 ser-1 W) J5 3 F#2H] DsRed #f2 25 %
R 43 WA Y 1 B 22 3K 24 pSK-SerHS-DsRed-polyA ,
WIABRDT T B E TERS 5 40 M 0 22 B 20 2 i) 70
Rk, MBERFIF ser-1 J3 3 FLBIMERF ERK
PR R P WRIKRES %,

1 #P5ETEZE

1.1 ##
1.1.1 Rk FE#R: FOkL pBluescriptll SK ( + ) |

pSK-ser (i A ser-1 J& 3 FJF 5) (i B IH 45,
2007 ) . & 4 DsRed-polyA JT {4 #J & $. pSK-ser-
DsRed-polyA (7 # DsRed R MEX L REH R
ERWMERSFS]) (RIS, 2007) \ZAKHE
R E. coli TG1 ZZ#Ax BmN 4l ik A 75 M K27 B 2438
SFHEYERERL; KREEH SR RIS T
AP FBIG , PMD-19 24K B4 TAY) TRE
A FRA R o
1.1.2 &7 : B4 AN VI EF Sal 1 Hind 1L, EcoR
[ .Xba I .Taq DNA B4~ GIBICO BRL /&)=
di; T4 DNA 3% #: i, TC-100 35 5% 5. i 4 I 75
(FBS) 2} GIBICO BRL /2] 7™ 5 Jig Jot 47 4L 15
(RNAi-Mate) 35 GenePhama A 5755 o
1.2 FHix
1.2.1 5|9MRIH 568 A TFIA ser-1 53F
1 fib-H W55 BRF 51) S5 B rb 38 22 1 2 & B
HHBHS W BN LI, IRIERE ser-1 J3 31 F 75
(RIS, 2007) MR |2 R EEER (fib-H) 1
{E85-KJF %)) ( GenBank accession no. AF226688 )%t
3AVEERMES| Y, B . TS-ser-1: cctctagagaattcgeacaca
cactacatacc ( FRIZL45I~ Xba I EcoR T {3 j5, 2
1% ser-1 FEA - 521 ~ - 504 X IR FEF]), Ser-
S1. gcacaagatcacaaaggttttgactctcatGTTGGCGGTCTTTG
(UNEFRFRFS S fib-H F R {55 K DNA 1 ~
30 XIHFINE AN, KEFEFR P55 285 3h
F +35 ~ +54 XU P B AN (3 R4S, 2007),
Ser-S2-2 . TTAAGCTTGGATCCgacatactgcagagegeageac
aagatcacaaag ( T Rk 4 %l 7/~ Hind 11 /BamH 1 {if
H/ANEFRFRIFS S fib-H B {55 ik DNA 15
~ 48 XTI EAD) , 51 BilgA TAY TR
AR A& o
1.2.2 A fib-H {55 KFF I ser-1 JRBIF &
B : LA pSK-ser (1 BUARSE, 2007 ) A5t LA ser-1 J3
7 BS54 (TS-ser-1) 1 Ser-S1 5| ¥ #t 17
PCR, PA[E1ic i) PCR F=#) A , B TS-ser-1 Fi Ser-
S22 5|¥y#t4T PCR,PCR =¥ [E5 , JEfE#E PMD-
19T #f&FR pMD-serHS , I #4707 Bk
1.2.3 pSK-serHS-DsRed-polyA [ Bt 38 ik R 44 il #)
2 U IE B8 1) 72 [ pMD-serHS 28 Xba I .BamH [
Y], BUSCH A fib-H A55 BRF 5 ser-1 IR 3hF,
TEREdE pBlueScript II ( + ) f¥) Xba [ 1 BamH 1 i}
15,3k pSK-serHS JFiki; F Sal I F1 Kpn I XUES Y 5
%I pSK-ser-DsRed-polyA (i Bi i 45, 2007) , 3 Bk
it DsRed-polyA (% 1.0 kb) F Bt, % [m) 3¢ FE 3 H]




11 4 -

= WA AR ERE S ITFI R LR AR 5h T3 8 DsRed (IR 1k
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[a] ¢ B9 B Y 49 pSK-serHS = §f pSK-serHS-DsRed-

Xbal EcoR 1

P_ fib-HS MCS

AAGCTTATCGATACCGTCGACGCCACCATG-DsRED

K L I D T V D A T M -DsRED

A1

polyA, JURLPEE QI 1 F7R

Kpnl
DsRed

BGGATCCCCCGGGCTGCAGGAATTCGATATC

G S P G L Q E F D 1

BRERR 2235 JFURT pSK-serHS-DsRed-polyA [

Fig. 1 Map of transient expression vector pSK-serHS-DsRed-polyA
P, ser-1 3K 5 81T Promoter of ser-1 gene; fib-HS: 22 ZE H54{5 5 ik Signal peptide of fibroin H chainy MCS: £ sifE 4\ /5 Multiple clone site;
DsRed: DsRed 3 DsRed gene. B ser-1 55 WA H BR P51 B H AT 7 (94 2680 81, TR m 34 ) 22 T R AR 5 B Hovf iy i) 2 e B P 471
TRIZ 7 DsRed 3%, The nucleotide sequence of ser-I signal peptide and its corresponding amino acid sequence are shaded; vector MCS and its

corresponding amino acid sequence are denoted with wave line; underline shows DsRed sequence.

1.2. 4 JEEARA 5 8: 40 10 5% Yy 30% M
( Summers and Smith, 1987) £ 3% BmN ZiB, AR
TR 3 15 4T 40 Mu %% % (Tang er al., 2003), L)
10° >4t g/ mL %5 B4 BmN 406 T 12 em® /9 28 iy
Firr,26°C 53R T K. B 2 4> Eppendorf 4 (A, B
), A A B B 3K 3K KL pSK-serHS-DsRed-
polyA(2.5 pg) , A TC-100 537 35 ( FBS Free ) %% &
RFNZ 100 pL, RS & 5 B & n A JE ik
2.5 pL, A TC-100 £EFEFE (FBS Free ) # 2R FIRb &
100 pL, ¥ A.B “FIRA RS, EIEFHE 30 min
HH. MENGEERAI, 75 IHRE 37 3, F JE & TC-
100 35 F5 FL R A0 M0 2 Wk, Bk AT 1 mL, B A
200 wLIRA S5 YW, Fhm 0. 9 mL JG if ¥ TC-100 #4
Fed, 4 h 5, FFEIBEFE, A 2 mL 56 10%
FBS TC-100 323,24 h J5 FA%¢5 0 3 5% ( Nikon,
TE2000-U ) MR £ 40 a5 JeAE B

1.2.5 w4 mmES: BB S pSK-serHS-
DsRed-polyA {5, LA S e/ Sk FESSBE 4 IS4 HL A5

A

4 AR, 1 d SRR EhEs 2 iR, St WA
TREAA IR, IR PIMT 22 IR , WEL 22 I3 N 20 I e e
o [Alisas 84k pSK-serHS X BE .

2 FERESH

2.1 pSK-serHS-DsRed-polyA 5% Bt 3 15 % & /Y
7

HT FRAGHA fib-H 55 BRIF I ser-1 J3 5h
T 3%77H: 1. 2. 2 REERT5 3] pMD-serHS HE4H T,
Mrp2ER (F 1) 8w fib-H {55 P9 E R ZR B
F ser-1 REhFH T FIAFA fib-H {55 AKF 518
ser-1 JA BN T DsRed B FYHL T Bk A 335 Bk
pSK-serHS-DsRed-polyA, FHKpn 1 F1 Xba [ ,Sal |
i Kpn 1, Xba 1 F1 BamH 1 XL f§ 4] pSK-serSH-
DsRed-polyA , R] 43541 H 1.6,1.0,0.6 kb BU4F 74k
kB, 5 TR B RWEA fib-H 558K
JPBEY ser-1 JR 8 T2 DsRed He[H ) RIZ G E %
B3R 7E [ pBluescript IT SK( +) #{k,

B C

2 pSK-serHS-DsRed-polyA 7¥ BmN 20 (1) BER & ik
Fig. 2 Transient expression of pSK-serHS-DsRed-polyA in BmN cells
A PEYEETF Fluorescence image; B: IEH #LEF Normal image; C: BEXERIEH MEFH & Overlap of fluorescence and normal image.
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2.2 FHSfib-HESKFIH ser-l BRI FE&E
BmN % 3740 B o 49 7E fE A
pSK-serHS-DsRed-polyA ¥ 4% BmN 405 (& 2)
24 h J5 , ARG B S A3 Yl 0 il R B A 4T R0
W] DsRed 2 [ B 4% 25K 1E 6 52 BE HE {5 5 Ik 51
T, I SE S IRF SR R — R B S TR R
MM R 3h TZEE M IEFRE A fib-H (558K
FFBN ) ser-1 JR B FAER RN EMEFH HA BT
Wt 7e%%E YL 36 F148 h, 3 WA BZENE, 1M 72 h
JE RGBT R b, ot BE g 2855 , 2] 96 h
JLT MR CA0 /.
2.4 HH fib-H ESKFF 5 ser-] BENFIEB
DsRed £ [F 75 K & £ i7 T fI R B R0k
FA AP i A TR R 4 R B 1.2.5 ik
FESIERMK 24 b 5, MR BUH 2287, S PR R it hr

o

B3  DsRed 7£ 5% il 22 fig b I Ao XA

TP 22 P RE , B2 TS 22 B0 25 D T AL 22
FERNEW, D0 A T WEE, S5RE 3 iR, K
T (] 3:C) s R RS (B 3:A) BEAS RIAHAK
FHER 2L BRAE IE YRR T AR WAL 5, R T T RS
FIKBAM R B PARLIR(F 3:B) FIEH = ik
pSK-serHS 287 FR Al 22 IR 7E 2L L EF Hh oA 55 8 %
36, MZE & F ] pSK-serHS-DsRed-polyA Fy B #5242 i
AT DL BALL 6, 2 AR E AN A A
B WAL A6 (B 3:D) o 1 ER AR (2007 ) FIAT5E
45 R RS} pSK-ser-DsRed-polyA ( Fof5 S KT 51
ser-1 J3 ) F ¥ DsRed BRI RIZFIE) H &M+
T 22 2 e St B S 2T B0 (H 22 iR FE N 254
AEIRTE . EAT LA R 5 pSK-serHS-DsRed-
polyA J& , e 22 SR i R 5 ) DsRed J27E fib-H
fF 9IRGB BN,

Fig. 3 Detection of transient expression of DsRed in middle silk gland under microscope
A, C: IEHEF Normal image; B, D: ¥ YGHHEF Fluorescence image; A, B: IEH# ###2 i Normal middle silk gland; C, D: 4 pSK-FibHS-
DsRed-polyA Y H1EE42 i Middle silk gland injected with pSK-serHS-DsRed-polyA. Wa; W&z &0 BE ( 22 iR 401 )2 ) Wall of middle silk gland tube

( cell layer of silk gland) ; Lu; J¥f£2 iR R Lumen of middle silk gland.

3 g

3 3 RN 285K A3 AT IR BT on A I P — T
PUEA 2 2. Adachi 25 (2006 ) F SL K 7T
FEHER (hsp) JR 30T 15 i B 520 R B4R 5 2 A
(luc) 4 EE BRI 23R BAA pHspLuc, DAL AR 25 (K41
FARRES RYBLRR, HFBHEERA,3 dJ5REE
Luc BYZIAKFHAAR 30T BTG P Rl 1855 A1
THAEARSITERRSERFRZUHNEAE

T Sk % £ A K98 5 (Autographa californica
nucleopolyhedrovirus , AcNPV ) UL /R F &, A4
HEH S 37 r K shiR SRR 22 SR LISMA R B R R
K55 B 3 1 4 R W 23 M8 28R (Guo et al.,
2005; Wang et al., 2006a, 2006b; Liu et al., 2006) ,
AT R | E S 5 FIE 6 DsRed J [H 44 g
B IR HAK, R AR A S T il R e K A
OB S 2K 2 ML, e B fib-H 8 37 (J3 SO,
2008) .fib-L J3 8 ( F SRS, 2007) (ser-1 J5 8+
(BN AE, 2007) . Fha/P25 J3 31 F (X4 #55,
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2007) FEIN HORE M R B ILFR A M P A S, &
W WA fib-H 55 BT S ser-1 J3 3h F ¥ 1
DsRed [, SCL T DsRed 3[R 78 Ho 3 22 fig Bk B5f 43
WK, AT LA X — RS R 4 ) 3 F R R
FUE 5 BRATULRE 7 — PR BT

M B BHE, R 225 H R A R 43 W8
BERES BN RHAS P, X 54 HEHE
Hgsh FRALRFHEME TN FHA X, EF
HIBF TS5 R R , ser-1 FE R % 552 A3 B - 500 ~
-475 bp —Bt S HR XM 2R € —MA K (Liu e
al., 2006) , <555 45 R R B Yy R 38 Ak pSK-
serHS-DsRed-polyA %72 P &3 Y5 i) BmN 41 i th,
A—EKFH DsRed 33k, RFALZIEER MG 3hF
AL FHRAREXT . Bl FRHS RS
SR FREWAE K. 7 ser-1 FH G 3h F X8 &
B2 3NN EE RS S :SA( -85 ~
-103) SB( -135~ —149) #1 SC( -183 ~ -204),
Hoor SA {7 s BB 22 iR & — 1 5% S 15 AL [ 7 SGF1
454 ,SB Fl SC v s R AE £ IR & — B 5 SR G AL A
F SGF3 454, SGF3 5 SC i s (45 & Be J1 8,
55 SB i s 25 -G BB 13855 (T BN, 2007) , A
SRS R IE R BmN 4 i °] fe B A H 4 e gtk , F I,
ser-1 J& 37 BmN 40 b BHA 15 7] fE 5 BmN 77
AR 22 R L — W SRKIG AR F SGF3 A %,

22 PR G B 2288 H 2R BROR I 3 MM RE
Wang 45 (2006) S256-4iE B fib-H {55 K i U1 #1457 &
1E 21 522 FERMBEZIN, B 4{55 KK B 48
w316 MEERBERME, HERA5SEHEH
SHIHTIRE, (55 KM DI BI85 F S16 YR AR
g, HMLDIHE 52 RBmBHEED N w2 > o185,
C Ui ARBE IO R ; W M52 55 (2009) WA SR R W, 7
A fib-H {55 K N-3i 16 NE BRI EE AT 5| )5
22 BRGEET FRIK B DeRed HE A JEFRZ AR 22 o A B
REER BN, 4 W BT R A R K pSK-serHS-
DsRed-polyA VESTZR & J5, A 7E H 38 22 i s v A )
B Ese N, RGBT RIE M DsRed 4314 5] 22 i
i, BA 16 MR ERRIREE R fib-HS 55 BR7E 22
BRYUME Pt B 5| T 3 4 5 H 4 b 2 41 #4114
B, [H PR AR 40 A2 A58 B B B S AR R N
YR TR, AT A BA 16 A BRI EE N
fib-HS {55 BR7E P2 IR 4 M5 | S 88 H 4 WA BE )
FFARE
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