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Abstract — Cloning and expression of two different crystal protein genes from transformed Baetllus
thuringiensis were investigated. B. thuringiensis NT0423 is toxic to both Lepidopterous and Dipte-
rous larvae. The pCG5 vector carrying crystal protein genes (mosquitocidal and hemolytic activity)
of B. thuringiensis subsp. morrisoni PG-14 was transformed into B. thuringiensis NT0423. Transfor-
mant has expressed two type crystals of bipyramid from NT0423 and ovoid from pCG5 in one
cell. Analysis of total plasmid DNA pattern showed that 13.57 kb pCG5 DNA fragment existed
in transformant. SDS-PAGE analysis of crystal proteins from transformant has shown three major
polypeptides, 72 and 27 kDa from pCGS5, and 130 kDa from NTO0423. The synergistic effect of
crystal proteins produced by transformant has the higher mosquitocidal activity than that of NT0423
strain. On the other hand, transformant also has been toxic against Bombyx mort and Hyphantria

cunea.
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Fig. 1. Restriction map of pCG5(16).
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Fig. 2. Transmission electron micrograph of B. rthuri-
ngiensis NT0423 transformed by pCGS.

NC: B. thuringiensis NT0423 crystal, PC: pCGbH crystal,
> 10,000)
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Fig. 3. Crystals of three B. thuringiensis strains observed
by scanning electron micrographs

NC: B. thuringiensis NT0423 crystal, PC: pCGb5 crystal,
S: spore, X 10,000)

(A) Transformant, (B) B. thuringiensis NT0423, (C) B.
thuringiensis acrystalliferous mutant, cryB(pCG5)
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Fig. 4. Plasmid DNA analysis of B. thuringiensis on
a (.7% agarose gel.

(A) Intact plasmid DNA pattern of four B. thuringiensis
strains.

Lane 1: A-DNA digested with Hindlll, lane 2: B. thuri-
ngiensis subsp. israelensis, lane 3: pCGH, lane 4: Trans-
formant, lane 5: B. thuringrensis NT0423

(B) Plasmid DNA of three B. thuringiensis digested
with Clagl.

Lane 1: pCG5, lane 2: Transformant, lane 3: B. thuri-
ngrensis NT0423, lane 4: A-DNA digested with Hin-
dIlI

N
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Fig. 5. SDS-PAGE of crystal proteins of four B. thuri-
ngiensis strains,

Lane 1: B. fthuringiensis subsp. israelensis, lane 2: B.
thuringtensis acrystalliferous mutant, cryB(pCG5), lane
3: Transformant, lane 4: B. thuringiensis NT0423, lane
o: Molecular weight marker
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Fig. 6. Toxicities of crystal proteins from four strains
of B. thuringiensis against C. pipiens.
. B, thuringiensis subsp. israelensis {1.04X<10° spo-
res/m/)
®: Transformant (1.26X10° spores/rn/)
< B. thuringiensis acrystalliferous mutant, eryB(pCG5)
(1.32 X 10° spores/m/)
W: B thuringiensis NT0423 (1.15X 10° spores/mi)

oleld welEel Y7] §-3F Culex pipiensol o)
=M A= Fig 62 7bo), B, thuringiensis NT
04232 W54 gl e] 5o Al7ke) 74 afef| upe}
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Table 1. Toxicities of B. thuringiensis to the Lepidop-
tera, Bombyx mori and Hyphantria cunea

Strains B. mor1  H. cunea
B. thuringiensis cryB(pCG5H*) — —

B. thuringtensts NT0423 + ot + + +
Transformant + + + + + +

"Vector haboring toxin protein gene from B. thuringte-
nsis subsp. morrison: PG-14.
"+ + 4+ larvicidal toxicity.

A FAg 27 B9len, pCG58 A-F emyiVD %
evtd R 25 7ER| AL Qlent B, thuringiensis
subsp. israelensis€} WS o x7)e] FAlo]
o o g vtebytc) wbd, A QA M =
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S 2o A AES Bk gk vHlE 5l el
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waled =Ado] wWolx|z] ¢t HAw v|Fof E 4
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w7 9)e] o1 Ak dFE FA] U A
o2 dHelxlc) o ] A3}E njelo g Ha B oA
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ngiensis NT0423 5 bipyramidal® W52 chy
A A e 130 kDag] protoxing A ASEe via]E
# ghe]Eel FAlel HA4E b dFeeirh ojugh
5ol B. thuringiensis subsp. morrisoni PG-140]
4 4F8l= ovoidal Fel o] WA s AL FAAL
Akl gleigls pCGh HElE Ab-sto] 3 2 fstal
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Z] moFe] WS5Aa st Al A E Al Ee]| F Al
Ag Aé 3]__5. _w:_ *I ,&.}6] UI Ao ﬂ].%a].aﬂ O u:] 53 »ﬂﬁ
514 2] plasmid DNA #4o4 pCG57F <HAsHA
=& Ealsheich

&k SDS-PAGE ZAx A= B thuringe-
nsis NT0423 202l 130kDa H PG-14 x4 kb
al =) fH 23} ARl Ele] 2l pCGE M e 2|3 72
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