
７
．
　
ヽ
一
　
　
，

。̈

　

　

」

・
卜
．

學       -6 AU6 2001・

%鳥fTNttS｀
MUTAGENESIS OF oL4‐ α5L00P RESIDUESIN DOⅣυⅡN 1 0F

THE Bα cill“s滋″ritticnsお Cry4B TO測N

YODSOI KANINTRONKUL

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF

M鵬、STER OF SCIENCE
(MOLECULAR GENETICS and GENETIC ENGINEERING)

FACULTY OF GRADUATE STUDIES
mHIDOL UNIVERSITY
l 

‐    20011-        ‐‐‐
´
      ISBN 974‐ 665‐989…8 

・    1:

COPYRIGHT OF MAHIDOL UNIVERSITY

: 「 ,f[「・ 1 1
11
N511m
卿 01

い2

L__=_____  ―

「

／一

ヽ ″

0』1ヽ|,1111l1101,

■ln

l」側1lnlИ Ulou N71lИ U10日 Nソ na

●_



Thesis/ivFac.ofGrad.Studics,Mahidoll」 niv.

「．】一　．．、　　一ど

4237016 MBMG/M: MAJOR:MOLECIILAR GENETICS AND GENETIC

ENGINEERING;M.Sc(MOLECIILAR GENETICS
AND GENETIC ENGINEERING)

DELTA―ENDOTOXIN,3αθ′JJasル
“
rJ″g′θ′sお ,

PORE―FORMATION,MUTAGENESIS,
INTERHELICAL LOOP

KEY WORDS   :

YODSOI KANINTRONKUL: MUTAGENESIS OF cr4-45 LOOP

RESIDUES IN DOMAIN I OF THE Bacillus thuringiensis Cry4B TOXIN

THESIS ADVISOR: CHANAN ANGSUTHANASOMBAT, Ph.D., CHARTCHAI

KzuTTANAI, Ph.D., GERD KATZENMEIER, Ph.D. 184 p. ISBN 974-665-989-8

The proposed mode of action of Bacillus thuringibnsrs (BQ delta-endotoxins

is the formation of lytic pores in the susceptible larval midgut epithelium. Recently,

the requirement of the loop for efficient membrane insertion of the Bt cr4-o5 hairpin

has been reported. Site-directed mutagenesis was employed to identiff a critical loop

residue for larvicidal activity of the 130-kDa Cry4B toxin. Substitutions of one

charged amino acid (Glu-l7l) and two polar residues (Asn-166 and Tyr-170) in the

a4-o5loop with different amino acids were performed. Much the same as the wild-

type Cry4B toxin, all mutant toxins expressed in Escherichia coli as cytoplasmic

inclusions were structurally stable upon solubilisation and trypsin activation. E.coli

cells expressing each mutant toxin were bioassayed against Aedes aegtpti mosquito-

larvae. Alanine substitutions of Asn-166 and Tyr-170 almost completely abolished

larvicidal activity, while replacing Glu-171 with alanine showed a small reduction in

toxicity. In addition, substitutions of Asn-166 with Asp, Arg, Gln, Tyr or Cys did not

affect the toxicity while complete loss of biological activity was observed for the

lsubstitution of Asn-166 with Ile. Substitutions of Tyr-170 with Asp, Arg or Leu also
I

labolished toxicity while conversion to Trp or Phe seemed to have no or little effect on
I

llarvicidal activity. Moreover, replacements of Glu-l7l with Lys or Asp drastically

decreased toxicity while the replacement with Gln could restore toxicity to the wild

type level. These results revealed that Asn-166,Tyr-170 and Glu-171 located within

the loop linking o4 and o5 play a crucial role in larvicidal activity of Cry4B toxin,

especially polarity at position 166 and aromaticity at position 170.
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