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Cloning and Functional Study of Bombyx mori hsp24.3 Gene
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Abstract: [Objective] The function of Bombyx mori hsp24.3 gene was studied to provide a theoretical basis for raising
Bombyx mori varieties with adverse resistance. [Method] Based on bioinformatic analysis of Bombyx mori’s genome database, the
Bmhsp24.3 gene has been cloned; Using the silkworm’s microarray-based, the expression model of this gene in multiple silkworm
tissues on day 3 of the fifth instar was analyzed. The expressional level analysis by using RT-PCR revealed that the Bmshsp24.3
expressed in Bombyx mori silk gland on day 3 of the fifth instar in different varieties or on days 1 to 6 of the fifth instar in P50 under
normal raising condition and heat stimulating condition. The expression level of Bmhsp24.3 increased remarkably after heat
stimulation. Finally, through recombinant expression, the recombinant protein rBmHSP24.3 was obtained and validated the function
of this recominant protein. [Result] The CDS of the Bmhsp24.3 gene is 633 base pairs with no intron in it revealed by ESTs and
coding 210 amino acids. This gene expressed in skin, fat body and silk gland of silkworm. The expression level in fat was remarkably
different between male and female. Compared to the expression level of the Bmshsp24.3 under normal condition, the expression level
increased remarkably after heat stimulation. The interactions of recombinant protein rBmHSP24.3 with Rhodanese under stress
conditions were further analyzed. Both Native-PAGE and SDS-PAGE results demonstrated that the recombinant protein
rBmHSP24.3 could form a stable complex with Rhodanese like a chaperone. Native-PAGE showed that the complex was detected,
also free Rhodanese and recombinant protein rBmHSP24.3 could be observed. In order to verify the component of the complex, the

complex was collected and applied to SDS-PAGE. Both proteins were delected in same lane, reasoning out the formatiom of the
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complex. Taken together, the interactions of recombinant protein rBmHSP24.3 with Rhodanese is a reversible interaction under heat

stimulation. This experiment has proved that the recombinant protein rBmHSP24.3 was fully functional as a chaperone. It

represented protection of proteins from irreversible aggregation. [ Conclusion] The recombinant protein rBmHSP24.3 is fully active

as a chaperone in vitro. It is concluded that the rBmHSP24.3 plays a role like a chaperone in vivo of Bombyx mori, and also shoulders

an important role under adversity.
Key words: Bombyx mori; sHSPs; Chaperone
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Fig. 1 Agarose gel analysis of PCR product
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The P1, P2 position represented the upward primer and downward primer, respectively, stop codon was indicated by asterisk
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Fig. 2 The nucleotide sequence by in silico cloning and deduced amino acid sequences of Bmhsp24.3 in silkworm
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Fig.3 The CD-dromain of rBmHSP24.3
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tubule; 7: Silk gland; 8: Gonad
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Fig. 4 The expression of Bmhsp24.3 in larval tissues
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The 1 to 6 lanes’ samples were isolated from 1 to 6 day of 5th instar larvae’s
posterior division silk gland after non-heat and heat-shock treatment.
Control: Controls bred at 24°C; HS: Heat shock treated with 45°C for
35min,and kept at 24°C for 3h

5 REKREMM S WKL HREELR Brhsp24. 3 HYFRIE
Fig. 5 Detection of Bmhsp24.3 in posterior division silk grand
during the 5th instar of larvae with non-heat and

heat-shock
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1~10 K IACR F & AT 09-2100 12-265. 17-171. 06-051. 18-081(+). 02-230. 18-125. 18-021. 19-440. 06-040; HS: B 57 54 3 Kehdt T
45°C, P 35min, AR5 T 24°CHIFE 2h, BOLMRAMZIRAIZL: C: WM A K AU S i 22 R 41 2T I

1 to 10 were the B. mori varieties of 09-210, 12-265, 17-171, 06-051, 18-081(+), 02-230, 18-125, 18-021, 19-440 and 06-040 in turn ; HS: We bred 3 day 5th
instar larvae with 45°C for 35min, then kept at 24°C for 3h, then extracted their posterior division silk gland; C: Bred 3 day 5th instar larvae at 24°C and

extracted their posterior division silk gland as controls

6 AREREMM S IRE 3 RFHLRIFRIEIFER

Fig. 6 Amount of Bmhsp24.3 expression in posterior division silk grand in different varieties during 3 day of the 5th instar of B.

mori larvae with non-heat and heat-shock
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The arrow indicated the recombinant protein rBmHSP24.3; M: protein
marker; 1: The pET-50b vector, non-induced; 2: The pET-50b vector,
induced; 3: The recombinant plasmid pET-50b-Bmhsp24.3, non-induced; 4:
TCP of the recombinant protein rBmHSP24.3; 5: The dissolve part of vector
protein; 6 and 7: The dissolve part of the recombinant protein
pET-50b-Bmhsp24.3; 8: The non-dissolve part of the recombinant protein
pET-50b-Bmhsp24.3

Bl 7 FEHFRIEARAL pET-50b-Bmhsp24. 3 £ £ co// BL21
(DE3) Hi3RiZxHI SDS-PAGE
Fig. 7 Recombinant protein pET-50b-Bmhsp24.3 produced
by BL21 (DE3) cells analyzed by SDS-PAGE
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1: Total cell protein; 2: The dissolve part of total cell protein; 3: The
non-dissolve part of total cell protein
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Fig. 8  Western blot analysis of reconminant protein

rBmHSP24.3
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1: Rhodanese; 2: r BmHSP24.3; 3: r BmHSP24.3 and Rhodanese
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Fig. 9 Native-PAGE of complexes of reconminant protein
rBmHSP24.3 and Rhodanese
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1: The complex of rBmHSP24.3 and Rhodanese; 2: Control (the dissolve
part of vector protein,about 50 kD )
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Fig. 10 Complexes of reconminant protein rBmHSP24.3 and
Rhodanese analyzed by SDS-PAGE
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A MEME P i 7 A R e 2RI . HEIIZ R DR 6 A A RS R
i A7 R A A K T T 19 2 A i Bl B SRR
Bmhsp24.3 A 7E 22 IR 2 R SRR R IA 5 M Vi PR
IR S AR, D2 DR O 40 5 4 A A
TR AR

sHSP & 1 F MG I 2R SRS DL B4 8 7 e A
A, O N EAE A URENEARE, HE
SEMIHREM S8 . —SUWFSRaE, N sHSP K%M
RS HIEME A7 ALK B S 2 R
&5 % OURFKIEAR G M Re 45 M8 A % (ThResif
WALHE a-f ARG — BURK IR N-diig i AR X R — B
FI C-oRuf XD , AT RES A B 1) C-oR i B A X A
5, C-ARUIEHX HEE sHSP MMM H 5 LA Y
JEMIE AR AT 5P TE AR 6 T i B A b2k
ik rBmHSP24.3 VR A IIEARAEAE, AR TEAD)
REMIBIE T . SRIMIAEVE 22 N A 5 22 H R AT A
WA Il HE T, BREDS B,
WK E SRR A . K TG S PR SR
WG, W HEAm e EERn. b T2
A PEEAER R, EE N RIEKAT T, @
B FRIE AR WA TR AR 5T
DAL~ (103 5 DA S 75 5 PR R 4548 22 58 DR 35, RILEE
2 FORLAE AR KB B A 18°C, IPTG &IKJE N 0.25
mmol- L', KA GIER) AT, HEKE
W E A S . SILFEE, EUFREIE A
rBmHSP24.3 ThRERT, RIZE A LU R B 047
15, HEM 2 A AR ] Ae LA SRR IR I 25 Mk,
L CARIN o- b AASE R TRV AL RS 0 75 L8 — 20 RTF o

sHSP 7EATA DI RE T & 75 5 22 iR IR 1T (ATP)
AR BN R — B — AP+, 8Nk sHSP 7E
FTAETh B AN 22 ATP SO R FHCY, HHFsiRis,
46 SHSP[UW! GroEL (36) 1 BiP (40) JEFAMINA
ATP WHILIDIREIEARIEREY, 75 ATP fE7ERE, &R
SEREMZTIRE &, SR AR R,
M1 55 2 1 55 S ER (1 A8 AR RS, 5 k]
IF, A NN ATP /Kl H e85 5 8 B AR AR
AR, SR TA MRS . X, R IELIRE
HEFRAS 5 20 5 rBmHSP24.3 /T D AE AN T2 ATP 1)

WM, AEBAT ATPAEHTT, EARRIERT S
MIZhAE. SMRIRUE, T REA LR DI RER &b A R A 7
ATP (F5HBIER], WilRES ISR T, ATP IRERE
SRR AR ERY, 2 ATP B SR AEN, G
i IE A AT A8 FL dpe R P RE

4 i

YRGS R K A hsp24.3 FE, 20T T %R
I ZAFRIE RGP, JEx L E 41 I8 5 11 i rBmHSP24.3
DN REREAT T WL AT, M0 % 3K AN DA i g
A EA S FABIRE, AT T xE
PR IEAE AR N AR 2 DhRe .
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