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Six plasmids of B. thuringiensis serovar. kurstaki HD73 were detected, with approximate sizes of
7.4, 7.8, 8.1, 11.3, and 75 Kb, as well as a low copied plasmid of similar length to 75 Kb. Partially
cured mutants from B. thuringiensis HD73 were obtained either by the treatment of the curing
agent, ethidium bromide(0.02 ug/ml) or by spontaneous curing. Acrystalliferous mutants(Cry’)
were identified by microscopic observation and immunoblotting with polyclonal antibody against
133 KD delta-endotoxin of HD73. Ten Cry” mutants were found to be lack of 75 Kb plasmid. These
results implicated that this plasmid was associated with delta-endotoxin production. After isolating
the mutants, we streaked them on potato dextrose agar, spizizen casamino acid glucose, starch agar,
and nutrient agar. Only on starch agar medium did morphologies of Cry~ appear translucent and
light greyish. On the other hand, the mutants of B. thuringiensis isolated from Korean soil, designat-
ed KBS722, were obtained by the treatment of novobiocin (3 ug/m/). Acrystalliferous mutants of
KBS722 were less translucent than HD73 mutants’ only on nutrient agar medium. Compared the
plasmid profile of the mutants with delta-endotoxin production, the results seemed to indicate that
the insecticidal protein gene of B. thuringiensis isolates KBS722 located on about 225 Kb plasmid
DNA.
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Fig. 1. Comparative analysis of SDS-PAGE and western
blotting among the cured mutants of B. thuringiensis
HD73.

Plate W; Western blotting between the crystal protein
produced by mutants of B. thuringiensis HD73 and
polyclonal antibody against 133KD delta-endotoxin of
HD73

Plate S; Sodium dodecy] sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE)

A; HD73 IPL., B; HD73 NRRL, C; HD73-101, D;
HD73-102, E; HD73-104, G; molecular standard
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Fig. 2. Agarose gel electrophoresis pattern of plasmid
DNA arrays isolated from B. thuringiensis HD73 and its
mutants which were treated with curing agent, ethidium
bromide (0.02 ng/ml).

A; E. c0liV517,B; HD2,C; HD73IPL, D; HD73-NRRL
and provided by Dr. H.T. Dulmage, E; HD73-101, F;
HD73-102, G; HD73-103, H; HD73-104, I; HD73-105,
CHR; chromosomal DNA, +; crystal toxin production,
- ; non-crystal production.
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Table 1. Comparative analysis of delta-endotexin production and plasmid DNA presence among B. thuringiensis HD73

mutants.

Mutants Toxir} Plasmid DNA (Kb) No. of
production 4.0 7.4 79 8.2 114 70, 75 759  mutants

HD73-IPL + + + + + + + ND*

HD73-NRRL + - + + + - + ND

HD73-101 - - + + + - - + 10

HD73-102 + - + - + - - + ND 1

HD73-103 + - + - + + - + ND 1

HD73-104 + - + + + - - + ND 4

HD73-105 + - + + 12.2** - + ND 2

@ Jower copied than 75 Kb plasmid
*ND; Not determined
**11.4 Kb plasmid lost, but 12.2 Kb generated.
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Fig. 3. Morphologies of cry + and cry— colonies of B. thur-
ingiensis HD73 on several agar media. The arrows in-
dicate acrystallous colonies which are more translucent
than cryt colonies on starch agar.

NA; nutrient agar, SA; starch agar, PDA; potato dex-
trose agar, SCG; spizizen casamino acid glucose medium

313215

Fig. 4. Agarose gel electrophoresis pattern of partially
cured derivatives of B. thuringiensis isolates KBS722.
Arrow indicate specific plasmid coding the insecticidal
protein gene. (+) and (—) indicate crystal production
and its absence, respectively.
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Fig. 5. Phase contrast microscopic observation of spore
and crystal toxin produced by B. thuringiensis isolated
KBS722 and its mutants (1,000 X). Arrow a, b, and ¢ in-
dicate vegetative cell, spore, and crystal delta-endotoxin,
respectively.

Plate A; Non-crystal forming mutants Plate B; Crystal
forming strains.

A7) Awd welFES HrA aAulA] el A
ToEe] deF Aol =A ®gkrid SCG,
NA, PDA bAoA ¥ Aolr} glolert SA
Aol As HEL A5l e F(Cry )L HF
F 195H v 2ot vehr] A1ste] 4~5%
Zb ikl s W F2uUst Cryr et Fste §e
Mo 2 Boiv}(Fig. 3).

22l KBS 722 & WS4 7EXe| &l

A5 AT EoklA EEld KBS72 ¢ E
(27) novobiocin (3ug/mi)& A&sl4 NA, PDA,
SCG, SA zAujzlel] =Zwubsle] FFhe] Heje}
plasmid DNA #A7]95%4<S =lmsl] 238 = o
S47t AAEA @€ WelF=(Fig.5 #2) HD73
T3 =22 SA sixol A Al Afelrt glglont
NA B3huz]of[A] opFH o Tk o zpo|7t fe}
steh, olge] Cryw Wel:Ee =% o 225Kb ¢
plasmid 7} curing ¥ o2 Yol FelF KBS722
o] WEL fAAE °f plasmid DNA el & #
o2 A=k, Gonzdlez 5(9)2 NA H 3w z]ojl 4
HD2 7} AAlste 549 AARFo =E FHate
apolzl vk glon HDS567 #2 SA uf=]ol4
Ryabchenko @} Alikhanian (28)-& 1] wz|ollA] =t
7t zelz} glvlzm BapEtget, vt darmstadien-
sis IPL #FollAlw FH ol 93 zlojw glglont
T el 23k Aol U (unpublished data),
o]¢} Fo| Cry+et Cry=o] #FF7 vixlo]o =4
AAF ol FFe wiAo o} HE Aoz
AaEe] ojdl A Ao FoAx M e
55 meldle] P in vitro oA Cryt &3



Vol. 17, No. 2

|5 FEoll F4lo] 7 oz el
lus thuringiensts serovar, kurstaki HD735 ethidi-
um bromide (0. 02 pg/mi) A&l &A= curing ol
23 W54 FAA HAE salsle] wHo|F7E
F4 XSS 7ol AME 4 oy wixE AWd
o2 I EofollM He2ldk KBS722 ol ALt
of 2 WS4 shiA fadzxte] Y5 sl Ad
% o938y o #eh, HDT73-NRRL %+ Dul-
mage St Hofube F5E= oF 7,4, 7.1,8.1, 11,
3, 75Kb o 27|17} 75Kb & vt copy 7t
o w 3h}e] plasmid = AY 6789 plasmid &
dgskr lglen IPL w5 oF 4,03 70Kb
plasmid & © ®%3sl= Aoz pelytch, 47l HD
73 +FEY WEL A 27)E 2F 133KD A
Ega HD73 9 WS4 Rz welF:zk viss
o #el7d 773, immunoblotting plasmid DNA
o] A7195A A Kb Al R Aoz vehw,
o] 5 wWo|FE-& potato dextrose agar, starch agar,
spizizen casamino acid glucose $ nutrient agar %
Aol HEstod FTHeNE DAL w HF4
BG4 (Cry™) 2 starch agar wiz]el|lAlst ubevd
I e Ade] ¢l 3L ok dH
W Halid KBS722% novobiocin(3 gg/ml)o
plasmid & curing A1#4 471 4 7}A] #z]ol] =%
o nutrient agar ¥ =jell4qk Cry- ®el57} HE
stz W& 34e Jehsicl, KBS7229 W
AR o 225Kb 9] plasmid Aol e Ao o}
ebtond in vitro oA A Cry*FES Cry-79 =
ol 753t

Baci-

o s gk

B ol wlo

9:51
E
A3
=
=

o
o

o2

1. Faust, R.M. and L.A. Bullar, Jr.: Microbial and
vival pesticides. Marcel Dekker Inc., New York, 75
(1982).

Burges, H.D.: Mosquito News. 44, 66 (1984).

3, ®A71, oldE, A4E AYATREIA, T
T4, 111(1984),

4. Chung, S.B. and J.H. Ko: Kor. J. Environ. Agric.

4, 108 (1985).

lizuka, T. and T. Yamamoto: FEMS Microbiol.

[#2]

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

26.

27.

28.

147

Lett. 19, 187 (1983).

Gonzalez, Jr. J.M., H.T. Dulmage and B.C. Carl-
ton: Plasmid, 5, 351 (1981).

Gonzalez, Jr., J.M., B.]. Brown and B.C. Carlton:
Proc. Natl. Acad. Sci. USA. 79, 6951 (1982).
Gonzalez, Jr., ].M. and B.C. Carlton: Plasmid, 11,
28 (1984).

Kronstad, J.W., H.E. Schepef and H.R. Whitely: /.
Bacteriol. 154, 419 (1983).

Kamdar, H. and K. Jayaraman: Biochem. Biophys.
Res. Commu. 110, 477 (1983).

Held, G.A., L.A. Bullar, Jr., E. Ferrari, J. Hoch,
A.l. Aronson, and S.A. Minnich: Proc. Natl. Acad.
Sei. USA, 79, 6065 (1982).

Smironff, W.A.: J. Insect Pathol. 4, 384 (1962).
Laemmli, U.K.: Nature 277, 680 (1970).
Nickerson, N.W. and L.A. Bullar, Jr.. Appl
Microbiol. 28, 124 (1974).

Oh, S.S., Y.J. Lee, C.K. Kim, B.S. Koo, ]J.B. Kim
and H.H. Lee: Kor. J. Appl. Microbol. Bioeng., 16,
168 (1988).

Towbin, H., T. Saehelin and J. Gordon: Proc.
Natl. Acad. Sci. USA, 76, 4350 (1979).

Beisiegel, U.: Electrophoresis, 7, 1 (1986).

Oh, S.S., T.Y. Chung, R.M. Faust and J.C. Ryu:
Res. Rept. RDA (Biotechnol ), 30, 61 (1988).
Trevors, J.T.. FEMS Microbiol. Rev. 32, 149
(1986).

Faust, R.M., J.R. Adams, K. Abe, T. lizuka and
L.A. Bullar, Jr.: J. Seric. Sci. Jpn., 51, 316 (1982).
Pfannenstiel, M.A., G. Muthukumar, G.A. Cou-
che and K.W. Nickerson: J. Bacteriol. 169, 7969
(1987).

Lecadet, M.M. and R. Dedonder: Eur. J. Biochem.,
23, 282 (1971).

Marcrina, F.L., D.J. Kopecko, K.R. Jones, D.J.
Ayers and S.M. McCowen: Plasmid 1, 417 (1978).

. Oh, S.S. and H.H. Lee: Kor. J. Appl. Microbiol.

Bioeng. 13, 51 (1985).

Oh, S.S., Y.N. Park, Y.S. Park and T.Y. Chung:
Kor. J. Appl. Microbiol. Bioeng., Abstract (1988).
Oh, S.S,, P.A.W. Martin, T.Y. Chung, K.K. Kim
and M.H. Lee: Kor. J. Appl. Microbiol. Bioeng., Ab-
stract (1988).

Ryabchenko, N.F. and S.I. Alikhanian: Genetika,
20, 1076 (1984).

(Received February 23, 1989)



