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R: 5'-CCCCGATTCACCTCAACGTTAATTTCGGTAATTCATCCATTTTTTCC ( R4k Ky 2825 437 1), LAJG AL
pHTAC35 HsiHR , #5828 G ish B 53R A5 28 A8 A9 UKL pHTAC35-W544F , #544K E. coli. DH5ar, )7
Y8 TERA S SCHR L 7 ) 7 s i Ak Cry’ B Tk BH A 5848 .
1.4 EJ44

DL ARG B 25 B B0 M Al BT 4R Cryl Ac F W544F (1954, BT RAE. B 10 mg %R T ik,
HIA 10 mL 50 mmol/L i Na,CO,-NaHCO, Z& i (pH =10.5) , 100 L 100 mmol/L fi) DTT FIZ & Ky
10 mmol/L ) PMSF, F 4 C¥f# 5 h J5 &0 (¥ 12000 r/min, 1 min) ; F3EHW A 2 mol/L B R-ES 2
M (pH =4. 0) T8 pH(HZE 5.05 &£4, T4 CULTER®R, B0 (53 13200 t/min, 10 min) , ff
RUTyE R alife TR EE K.
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Fig.1 Part sequence alignments of CrylAc with other Cry proteins( A) and part of the CrylAc crystal

structure showing residue W544 contacting with their surrounding residues(B)
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Fig.2 SDS-PAGE analysis of the stability of purified protoxins of wide-type(wt) CrylAc and W544F

(A) No treatment; (B) treated with UV; (C) treated with trypsin; (D) preservation at room temperature.
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Fig.3 Morphologic observation by optics microscope( A, B) and atomic force microscope( C, D)
(A) and (C) wide-type CrylAc; (B) and (D) W544F.
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Z—. Jihb, ¥ W544 SENEFR(A) | BEERR (Y) BRI ER (C) 5, HX R A8 HURYIE P R RAIE;
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Table 1 Bioassay of protoxins of wt CrylAc and W544F against H. armigera larvae

Protosi LCsy (95% fiducial limits) /(g * mL~") Relative toxicity after
rotoxin
Before UV treatment After UV treatment for 9 h UV treatment( % )
wt Cryl Ac 5.60(4.76—6.73) >32 <17
W544F 6.07(5.17—7.30) 8.95(7.08—12.03) 68
& % X #
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Stability Improvement of the Cryl Ac Protein by
Site-directed Mutagenesis of W544F
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MO Xiang-Tao', ZHANG You-Ming', YU Zi-Niu’
(1. Key Laboratory for Molecular Biology of Microorganism of Hunan Province, College of Life Science ,
Hunan Normal University, Changsha 410081, China; 2. National Key Laboratory of Agricultural Microbiology
College of Life Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract One major problem in the field applications of Bacillus thuringiensis Cry toxins is that their expo-
sure to sunlight can bring about reduced bioactivity, mainly because of the most vulnerable indole ring of tryp-
tophan (W) residue. W544 is the unique tryptophan in the domain Il of Cryl Ac toxin, which forms part of a
buried hydrophobic cluster involving the conserved F578 and F604, and are organized in a “propeller-like”
pattern, playing a clear structural role in protein stability. In this study, W544 was conservatively substituted
with phenylalanine(F) to determine whether its stability was affected in the resulting mutant. Comparative
analysis results by SDS-PAGE show that the protoxin of W544F was more stable than the wild-type CrylAc,
when treated with ultraviolet irradiation, trypsin and preserved at room temperature. The distance between two
vertex of crystals of W544F were 0.6 pm longer and unsmooth when compared with that of the wild-type
Cryl Ac under an atomic force microscope. Addionally the mutation W544F had similar insecticidal activity to
wild-type CrylAc, but when treated with ultraviolet irradiation for 9 h, it still maintained more than 4 times
higher toxicity against Helicoverpa armigera than the wild-type Cryl Ac. In conclusion, the W544F mutation
can enhance the stability of the Cryl Ac protein and may contribute to solving the major problem of the field
applications of Cryl Ac toxin.
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