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Development of novel protein production system using peptide-tag derived from Bacill
us thuringiensis Cry toxin.

Hayakawa, Tohru

2,600,000 780,000

Cry4Aa 4AaCter 4AaB7
4AaB7

4AaCter

4AaCter and 4AaB7 are peptide-tags derived from mosquitocidal Cry4Aa toxin. These
peptide-tags facilitate inclusion formation of fused protein in Escherichia coli. In this study, the abili
ty of 4AaCter and 4AaB7 to from protein inclusion were analyzed. Mutational analyses revealed that the hyd
rophobic amino acids in 4AaB7 significantly affected the formation of protein inclusion, suggesting some i
mportant roles of these hydrophobic amino acid residues. Application of 4AaCter-tag to the production of c
ystatin C as an endogenous marker of renal dysfunction yielded excellent results, including a dramatic inc
rease in the production level, simplification of the product purification and high immunogenicity. Similar
ly, scorpion toxins were produced well as alkali-soluble protein inclusion in E. coli, and shown to be a g
ood supplements for Cry toxin-based bioinsecticides.

Bacillus thuringiensis Cry4Aa 4AaCter C



Bacillus thuringiensis (BT

BT

Cry
Cry
130 kDa

Cry

Cry4Aa
C
P%!, 4AaCter)

( )
4AaCter

4AaCter

4AaCter

4AaCter

)

(Cry

(1696

4AaCter

)
4AaCter (I%°  P®")
crydAa-S2 (Hayakawa et
al., 2010) PCR
Cry
Block7 (B7)
C(CysC, )
(AahIT BjalT)
Recursive PCR

(Hayakawa et al., 2010; 2011; Hayashi et al.,
2013) S
(GST)
pGEX (GE Healthcare)
GST pA GST

@
BL21

(Axio Observer Al, CarlZeiss)
SDS-PAGE

GST CNDB assay
(Hayakawa et al., 2010; 2011) CysC
ELISA (Hayashi et al., 2013)

(Matsumoto et al., 2014)



)
Cry4Aa 4AaCter
(4AaB7, F*? E¥%
(Hayakawa et al., 2010)

4AaB7
Cry B7
Cry4Aa 130 kDa Cry
14 (Cryl,5,7,8,9,12, 14,21, 26, 28,
32,43, 47,48) B7
B7 GST
B7
Cry4Aa
B7(4AaB7)
(95%) Cry5Ba 32Aa 48Aa
Cry47Aa
10%
(Hayakawa et al., 2011) B7
4AaCter
4AaB7 Cry
B7
B7
GRAVY (
)
HxxHHHxxH, H: X:
4AaB7
(Hayakawa

etal., 2011) 4AaB7 C

B7
8
(F°PTYIFQK®*”)
50%
(2) 4AaCter
4AaCter 4AaB7
4AaCter C
C(Cys O)
4AaCter
(p4AacCter)
Cys C 4AaCter
Cys C
4AaCter
Cys C
(7.1£1.1 mg/L culture, 87+5 %)
(Hayashi et al., 2013) Cys
C Cys C
Cys C
4AaCter



AahIT BjalT
pH
10.5 4AaCter

4AaCter AahlIT
BjalT

(Matsumoto et al., 2014)

Cry4Aa
Cry4Aa
(Matsumoto et al., 2014) 4AaCter

4AaB7
4AaB7
pAGST (Hayakawa et al., 2010)
His 4AaB7

HRV3C

Cys C

( )

4AaB7

4AaB7

Matsumoto R., Shimizu Y., Howlader M.T.H.,
Namba M., Iwamoto A., Sakai H., Hayakawa T.,
Potency of insect-specific scorpion toxins on
mosquito control using Bacillus thuringiensis
Cry4Aa., Journal of Bioscience and

Bioengineering, , 117, 1-4 (2014), doi:

10.1016/j.jbiosc.2013.12.004

Hayashi M, Iwamoto S, Sato S, Sudo S,
Takagi M, Sakai H, Hayakawa T., Efficient
production of recombinant cystatin C using a
peptide-tag, 4AaCrter, that facilitates formation of
insoluble protein inclusion bodies in Escherichia
coli., Protein Expression and Purification,

, 88, 230-234, 2013, doi:
10.1016/j.pep.2013.01.011.

Kuroda S, Begum A, Saga M, Hirao A, Mizuki
E, Sakai H, Hayakawa T., Parasporin 1Ac2, a
novel cytotoxic crystal protein isolated from
Bacillus thuringiensis B0462 strain. Current
Microbiology, , 60, 475-480, 2013, doi:
10.1007/300284-013-0301-1.

Hayakawa T., Shimizu Y., Ishida T., Sakai H.,
Mutational analyses of Cry protein block 7
polypeptides that facilitate the formation of
protein inclusion in Escherichia coli. Applied
Microbiology and Biotechnology, , 90,
1943-1951, 2011, doi:
10.1007/s00253-011-3216-4.

Howlader M.T.H
Bt Cry4Aa
84
2014 3 10 -11
CryllAa
36 2013 12

3 5

Howlader M.T.H., Nakao S., Sakai H.,
Hayakawa T., Interactions between
mosquitocidal Cry4Aa and the brush border
membrane proteins of Culex pipiens larvae. 46™
Annual Meeting of the Society for Invertebrate
Pathology, 2013 8  11-15
U.S.A.

, Pittsburgh,

Hayakawa T., Sato S., Iwamoto S., Sudo S.,



Howlader M.T.H., Sakai H., Novel protein
production system using a peptide-tag derived
from Bacillus thuringiensis mosquitocidal
Cry4Aa toxin. 46" Annual Meeting of the
Society for Invertebrate Pathology, 2013 8
11-15 , Pittsburgh, U.S.A.

Howlader M.T.H,, Nakao S., Sakai H.,
Hayakawa T., Functional structures of Cry4Aa
toxin that are responsible for the mosquitocidal
activity against Culex pipiens. CARES2013

International Conference on Biotechnology, 2013

5 25-26 ,Dhaka, Bangladesh
Cry4Aa (BjalT
AahlT)
83 2013 3
18 -19
Howlader M.T.H
- CryllA
I
35
2012 12 11 -14
(4AacCter)
C 35
2012 12 11

-14
Howlader M.T.H., Nakao S., Sakai H.,
Hayakawa T., Detection of domainlI loops that
are responsible for mosquitocidal activity of
Cry4Aa from Bacillus thuringiensis 35
2012 12 11 -14

Cry4Aa

82 2012 3 18

BT
(
34
12 13
BT
34
12 13
Cry
2011 9

2014 251 (pp237-242)

o
HAYAKAWA TOHRU

30313555

22

2011

2011

84



@

®



