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I-F
El pBMB1Ac304/BMB171
pBMB201Ac/BMB171

I-A~C 2-B~C

1 pBMB201Ac/BMB171
Fig.1 The crystal morphology of the engineered strain pBMB201Ac¢/BMBI171 in late spore development phase
A. Showing the large size crystal and the metamorphosis of sporangium B. irregular crystal in shape of blunt round C. Sporangi-
um in lysis the plasma disappeared and the cell wall is broken ¢y . Now the crystal had a clear appearance and the dents in

its surface were visible # . C crystal S spore.

pBMB201Ac/BMB171 pB-
MB1Ac304/BMB171 pBMB201Ac/BMB171
1-A
1.2pm 0.7pm / 1.7:1
2.5:1 1.44pm  0.58pm L-F pBMB201Ac/BMB171
2-A B C
2-A 2-B
2-C pBMB1Ac304/BMB171 1-A1~El
1-E1 1pm

2 pBMB201Ac/BMB171
Fig.2 The occurrence of multiple crystals in one sporangium of pBMB201Ac/BMB171

A. Two crystals in one sporangium one is big bipyramid and the other is little cubic B. Twin crystals of medium size in bipyra-

mid shape occurred in one cell C. Sporangium in lysis three crystals in one sporangium. In this figure C crystal S spore.
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The Morphological Development of Parasporal Crystals of An
Engineered Strain of Bacillus thuringiensis

Shao Zongze' Guo Yankui®  Yu Ziniu’
! The Third Institute of Oceanography — State Oceanic Administration ~ Xiamen 361005 China
% Life Science College ~ Shandong Agricultural University ~Taian 271018 China
3 College of Life Science and Technology —Huazhong Agricultural University Wuhan 430070 China

Abstract Transmission electron microscope was used to observe the morphological development of
parasporal crystals of an engineered Bacillus thuringiensis strain of high Cryl Ac productivity with the
presence of helper protein P20 in control with the P20 absent strain. Our results showed that in
P20 present strain Cryl Ac crystallization occurred in the plasma of mother cells before septum forma-
tion and crystal location in mother cell has no definite relation with spore. However they usually at-
tached to the plasma membrane of the mother cells by one side. Moreover the phase of cortex for-
mation proved to be the best time to crystal growing which was several hours later after Cryl Ac pro-
toxin reached the highest concentration in plasma. In addition vacuoles in mother cells of both
strains might have some relations with crystal development which appearing in stationary phase and
disappearing with crystal growth. Relative to the P20 absent control crystals were much larger and
multiple crystals of Cryl Ac were usually observed in one cell of the P20 present strain. This is rare-
ly reported in wild type strains with the expression of single Cry protein.

Key words Bacillus thuringiensis FEngineered strain  Crystal development
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Explanation of plate

Bt
A~F pBMB201Ac¢/BMB171
A. B
C.
D. E
F.
M- S- C- V-
Al ~ El pBMBI1Ac304/BMB171
Al.
Bl1.
Cl. DI.
El.
C- V- M- S-

Plate Crystal morphorgenesis of engineered Bt strains

A~F Strain pPBMB201Ac/BMBI71

A. Phase of septum formation a crystal occurred on the mother cell membrane near the septum its contour is not clear-cut. The
arrow head points to the septum. B. Phase of prespore rounding-up the crystal is at the distal end to the spore and also near the
mother cell membrane. The arrow head points to the crystal. C. The phase of free spore formation the crystal is also distal to the
spore clear edges surrounded with black particles. D. The phase of spore coat formation the crystal growing bigger in typical
shape of bipyramid. E. The phase of cortex formation the crystal size became strikingly bigger vacuoles in mother cell plasma
disappeared the mother cell became shorter the plasma condensed and filled with black particles which aggregated around the
crystal indicated by the arrow head . F. The phase of full development of spore the crystal grew much bigger and occupied
almost all the space of the mother cell. In the whole plate M mother cell S spore C crystal V vacuole.

Al ~ El Strain pPBMBIAc304/BMB171

Al. The phase of forespore rounding-up arrow head  a small crystal occurred at the side of mother cell near the spore. Bl.
The phase of free spore formation no crystal was observed in the two sporulated cells with free spores while a small crystal ap-
peared in the third cell of septum rounding-up phase. Cl. The phase of spore coat formation the crystal appeared as a typical
bipyramid and contacted with spore and mother cell membrane. D1. The phase of cortex formation the crystal is still very small
and in shape of cubic contact with spore and mother cell. Vacuoles disappeared from the plasma and the sporangium shrank .
El. The last stage of spore development the plasma was further condensed in which the crystal was embedded and no obvious

increase in crystal size. In the whole plate C crystal V vacuole S spore
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