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Abstract

The objective of this study is to identify plasmids of Bacillus thuringiensis var. kurstaki HD-
1 (B. t k HD-1) toxic to lepidopteran larvae. The results from agarose gel electrophoresis
indicated that the bacterium contained 9 plasmids with approximate sizes of 1.4, 4.9, 54,
9.3, 10, 29, 44, 52, and 150 megadaltons(Md). By treating the wild type of B. t k HD-1 with
either SDS or EtBr as curing agent, 26 cured mutants of the bacterium were obtained, 9
of them were crystallifereous(cry*) and the others acrystallifereous(cry™). Plasmids from B.
t k HD-1 were transferred to B. cereus 569 str® cry” recipients (Bc569 M1). Among 13 isolates
of Bc569 M1 transcipient, 11 of them were capable of producing the crystal toxic proteins.
The plasmid patterns of Bc569 M1 transcipients and partially cured mutants of B. t k HD-
1 on agarose gel electrophoresis suggested that the 29 and 44Md plasmids should be involved
in the production of crystalline toxic proteins.
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e ejot2 A A z7de] otstsd fgTE PgAdstn
Al BEEURE 713l MBI RS HE(paraspo-
ral crystal protein)2 AAs=dl(Angus, 1964;
Angus, 1956) o] W= e 130kd A= 5
T&< 713 single polypeptide 241 ©]& &%o] 4
Aste obzelA 43t(pH 10 o]helv} kA &
fREFR o8 Zag Abggdit)
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thuringiensis var. kurstaki HD-1, §-endotoxin, plasmid

gl Ao g ZAE 1 gl Whiteley 5-(1981), Gon-
zalez 5(1981, 1982), Bulla 5(1981), Klier 5(1982),
Aronson $(1982), Whiteley 5-(1984)2 B. t k HD-
12 79 1070¢] plasmid5- 30~150 Md A}e]2] 374
9] plasmid#tell ©]E probe®} homology s 7t= Bit
W4 sl A fdzzh EAlsle Ao g By,
ololx] ©]5-2(1984) ©]=18F homology+ promotor
geneel] stem loopE ¥ AI¥H= transposable ele-
ment2} SAHEF MK 937) M d(inverted repeated
sequence)ell ojaf viehvhe Ao aisigic). ¥
Gonzalez $(1984)¢] X.wt B. t k HD-19) curing
A¥E B8 4ol Cry', Cry *HeolF-9f plasmid&
v, AES A3, 29Md plasmid#iel] Ex3kc)a
sted A}7] Whiteleyo] Xoaehs AMe]3 As #3



B. t. k9| plasmid®) g 121

st

ole] gt Tl 4] B Ao A o B o]5 YEL
ol el BTl B Y REBES Meshr) 9
Aol o]g-atarx}, WE 4 vkl o] cloned recom-
binant E. coliE "57] a8 14 curing agent
gl ofs) ¥ plasmid7} cured¥ crystalliferous
(cry') % acrystalliferous(cry ) B. t mutantE& ¥-2]
&3, o]E2| plasmidg F%E3led, Agarose U7)1%3%F
€ galsltsdnt. ®3 ol E k& Bacillus cereus
mutant®] plasmid HEHEkENES v Ho}2HE,
B. t 54 whdA §327}F 7] " plasmid & #2)

e e
R HE

1. ARE®
Agarose EH kBN A plasmid e F-Aleks =
7] f18) o] &% BFE EH vIF w4 Faus
HFALZ NE] Bokit e Bacillus thuringiensis var kurs-
taki HD-1(B. t k HD-1)2} Bacillus thuringiensts var.
thuringiensis HD-2 (B. t HD-2)o13 17, B. t2} mating
Aol 4 B. t plasmid F&F o2 ¥2|3 B cereus
NRRL 569 #5-& £ A3 4o A Ethyl methane sul-
phonate(EMS) 2] % 34l streptomycinol] 4=-&A|
# whE B. cereus 569 M1( BC 569 M1)e]gic}.

S

2. (EREH 3 WISk

B. t¢} B. cereus ¥ o) SR EE] o] Wo|#F9]
plasmid J4-& FAFE7] )5be] ufodel] o] L3k
8l 2] = Glucose-yeast extract salt(G.Y.S)9} L-hroth&
o] 8-3}i o, B cereuse} B. t2] mating A&l o]
43k == L-brothe} #H4} streptomycin(100 ug/ml)
o] ¥§r¥l Nutrient agar Ezhpoich

o)Ak 84} streptomycin A8 B. cereus BREHZ

A3tz $)gk M56 Minimal medium¥} 24} strep-
tomycin /& HE(0~100 ug/m/) Nutrient agar B33
& ol&3ldnk

3. Plasmid cured B. t WREH2| M

B. t plasmid curing2 0.002% SDS(sodium dode-
cyl sufate)®} 0.5 ug/m/ 9] EtBr(Ethidium Bromide)2
curing agent® 3}oy ofefie} o] Faslgic),

100 m/ Erlenmeyer flask\§ 20 m/¢] L-broth wj=]
& 4ol B. t& #HEsba, 3~447F wK10°~ 10
cell/m)&t o}s, curing agentZ H7}led 32C o4
12217F elekst F S KEE )83l 600nm
A4 WHES 24 06322 FIEE veld
uf 100w 8] 41413+ L-brothul %] o] 3] 43}e] Nutrient
Agarell plating&}1, 32C o] 4] 224 7F wlok, A7 5 mm
Azl colony?t A=W 0)58 34 GY.S agar
=] ol streakingdled 3~4< 7k vl sl chH-H spo-
rulatione] GeluiA] =Ed] o)uwlof] $iaral Au|e
2 A7zt EL A ApeiRg sz,
cry’' /spo’ cry /spo” #EME F7H3 ¥ Nutrient
agar slant Bifboll $fE 5C o Haslgic)

4. B. t plasmid7} FO|E! B. cereuse 58

Mating Aol ¢Js) o]&% donor #F+ strepto-
mycin B&EH(Sr) B, t k HD-1-§ ¢)&3ldx ¢4
TFE+= EMSE *2)3}e] mutation2 FHEHI B. ce-
reus 5697F-S 34} streptomycin X% ¥u] Nutrient
Agar w=|o]] s} W& 7}RE colonyE Eikel
o] &-3}eitiFig. 1). B. cereus9} B. t&] Mating 24-&
7+ 7re] #3+E 100 m/ Erlenmeyer flaskel] 4 12~14
Al7F BBE 258 ¥, 2 ml tubedl] A1AAF wix)o) 1
1000] =Al &Ejhsle] 6~8~)7F Fob FiE#Esl 1, o
5 7 10wH 338kl 15ml microcentrifuge
tubeoll 4] E3}alod {EiEIHREE] A 484 7% wl oFsleich,

Recipient
B .cereus NRRL56 9 (strS) i’:‘f Bc 569M1(cry~strR) at:al;;
B.thuringiensis var. kurstaki HD—1(cry* strS)
Donor strain
Transcipient MATING
B c569Mi(crytstrR) (cry—strR) straing o

Fig. 1. Mode/ for selection of Bc 569 M1 transcipients: EMS, ethyl methane sulfonate. str; streptomycin.
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320C ol 4 whek 12217 A Foll vehb= colony S
Felste] slantsfzlofl ¥F8 chE 5C o4 B3}
At

5. Plasimd 9B 3 Agarose BM¥F XK

B. t¢} B. cereus®) plasmid #2]+= F=}efo] 30 Md
o}l plasmid2}l ¥el%F %°17] 9] Birnboim
& Doly(1979) wy& 4 #pg ez 33}
sch

BR A EE

1. B. thuringiensis var. kurstaki HD-1, B. cereus
569 plasmide] 22|

B. t k HD-1 #5F& 14~150Md A}olol] 97H<]
plasmid 7} B. cereusoll X1+ 1712] plasmid 7} =248
7o 2 et a(Fig 2. lane a, Fig 3. lane a, Fig. 7.
lane ¢), ETEEMEESZ 2 27]7F #<ld B. t HD-
2 plasmidZ X% DNAZ 3lo] 0|59 Exlgks 3
g Azbe T 13 2k E oA #Hel® Bt k
HD-1¢] plasmid$=¢} 2 #=l$2 7§45 Eckhardt
lysate WPHell 917 plasmidS #elsly ERKE)S
s8islo], ®Aleko] 150 Md, 52 Md, 44 Md, 29 Md,
10 Md, 9.3 Md, 5.4 Md, 5.2 Md, 49 Md, 1.4 Md<l 10
7h 9] plasmidz} &x03tc}ky 2138 Gonzalez (19
82)9] » i}, Birnboim & Doly<] Hilel 2] plas-
midE ¥e]3le] FExlgko] 54, 47, 30, 10, 9.3, 5.6,
52, 1.5Mdal 87§¢] plasmid’} £zfj3ci W g
Lereclus 5(1982)¢] ¥ 2} w3 u] Gonzalezd
Hrefl4] ghelsl 52 Md plasmid7} 2l x] 9kghe.
o, Lereclus 52 ¥ oA ¢le 7o Kol 150
Md®] plasmid7} #al=gicie AHd-E A stile
o5 wis} 7e) 2dxsE Aztelw, Fig 2. lane
(2)2] 5.4 Md plasmid band7} 27§2] band¥ 7}5 A=
WA 5 ok

2. 28 plasmidZl &~A%El B, thuringiensis #10|7

F9| &2

Curing agent=4] SDS¢} EtBr& #zlsle] -
plasmid S curingA]%] WHeolF& 20m/ G.Y.S55H7}
Eo]9)i= 100 m! Erlenmeyer flaskol #fE3F ¥, 6~8
A7} $r#, late exponential phaseol] ©]E wl 7
#a]3lo], 7N41¥ Birnboim & Doly(1979) uhel
we} plasmidE 3533, 04~05% Agarose gel
HROKEFS 35}e] plasmid curingod¥-ol gk 73}
Z 9d¢icKFig. 2, 3, 4, 5, Table 2).

< HD-1EM VARIANT
_+_ —_— — _
b c d e

O HD-1

Fig. 2. Plasmid patterns of partially cured mutants of
B. thuringiensis HD-1 (HD-1EM variant); The “L" indi-
cates the position of chromosomal DNA fragment; A
“+" indicates crystal forming mutant, A * =" indicates
loss of crystal production, Lane a) HD-1, b) HD-TEM],
c) HD-T1EM?2, o) HD-T1EM3, e) HD-TEM4. 1) HD-71EMS,
g/ HD-1EME.

Table 1. Bacillus thuringiensis HD-1, HD-2 and Bacillus cereus plasmids number and their sizes

Strain Serotype” No. of plasmid Plasmid size" (megadaltons)

B. thuringiensis var. thuringiensis HD-2 1 9 52, 6.2, 7.2, 32, 37, 54, 57, 75, 150Md
B. thuringtensis var. kurstaki HD-1 3ab 9 14, 49, 54, 9.3, 10, 29, 44, 52, 150Md
B .cereus 569 1 8Md

a) Gives flagella serotype (de Barjac and Bonnefoi, 1973)
b) Masses of the HD-2 plasmids were determined by electromicroscopy(Gonzalez and Carlton, 1980) and used
as molecular weight standard on agarose gel to estimate molecular weight for the other strain plasmid.
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Table 2. Number and estimated molecular weights of plasmids and the presence of crystalline inclusions of

partially cured mutant B. thuringiensis var. kurstaki HD-1

Mut.ant Curing ‘Crystgllina Plasmid(h) Plasmid profile

strain agent  inclusions number

HD-1EM1 EtBr + 4 150, 52, 44, 4.9, 1.4Md plasmid lost

HD-1EM2, 3, EtBr - 4 10, 9.3, 54, 49Md plasmid mobility changed

4, 6, 13 The others lost

HD-1EM5 EtBr + 8 52Md plasmid lost

HD-1EM7, 10 EtBr + 7 52, 44Md plasmid lost

12, 14

HD-1EMS8, 9 EtBr - 2 10, 9.3Md plasmid mobility changed
The others lost

HD-1EM11 EtBr - 3 10, 9.3, 5.4Md plasmid mobility changed
The others lost

HD-1SM1, 10 SDS - 3 150, 52, 44, 29, 10, 1.4Md plasmid lost

HD-1SM2 SDS - 0 All plasmid lost

HD-1SM3, 4 SDS - 2 10, 9.3Md plasmid mobility changed
The others lost

HD-1SM5 SDS - 1 10Md plasmid mohility changed
The others lost

HD-1SM6 SDS + 5 52, 44, 10, 9.3Md plasmid lost

HD-1SM8 SDS + 7 52, 29Md plasmid lost

HD-1SM9, 7 SDS - 3 10, 54, 4.9Md plasmid mobility changed
The others lost

HD-1SM11 SDS + 5 150, 52, 44, 10Md plasmid lost

HD-1SM12 SDS - 4 150, 52, 44, 29, 9.3Md plasmid lost

(a) Presence(+) or absence(—) of phase-refractile parasporal crystals after growth on nutrient agar.
(b) Indicates the change in plasmid pattern as compared to its parental strain.

plasmidﬂ curing®g W=4 ghlal 4

670 2] BEpE(cry' mutant)2} W5
A L‘J-‘Vé ‘%“é%‘ﬁc’] Al 870e] wol T (ery
mutant)7} ¥-el= =] o]E wWol#FF¢] plasmid
71454 B. t k HD-1 #39%] plasmid % 7]<3
g vad AR, Ha 7oA #HA 2709 plas-

Ag 9% + AdKFig 2, 3).

HD-1 ”:ﬁfﬁﬁ EM-1, EM-5, EM-7, EM-
10, EM-12, EM-14= W54 SRS 713 #o)
drRA gEHer L_—zr"%ol 29, 10, 9.3, 54 Mdal
4712) plasmid& 7}=|aL glem, o] 2fe] mF-2}
A H-z}gke] plasmidy EM-12] 7% 150, 52, 44 Md
25 4alslgd o, EM-7, EM-10, EM-13, EM-14&=
529} 44 Md plasmid”}, EM-5% 44 Md w1he] 445
Artk

o] 5o M 53 FEEHA = A2 14 Md
plasmid7} A:Al¥l EM-12] 7-%(Fig.2 lane b)Z A
14Md plasmid7} =3t EM-54 EM-7(Fig. 2
lane g, Fig. 3 Lane b)el u]3l 10, 9.3, 5.4 Md 2] plas-

mid7} curing¥!

],_ E

mid?e) o)¥Es} gastel Lo Fhbsiu
04~08Md H=7h Z7bshe Ze % 5 ek

HD-1EM VARIANT

o HU-1

+ -
b ¢ d e f g h

Fig. 3. Flasmid patterns of partially cured mutants of
B. thunngzenszs HD-1(HD-1EM variant): The “L™ indi-
cates the position of chromosomal DNA fragment, A
“+" ndicates crystal forming mutant; A “—" indicates
loss of crystal production, Lane a) HD-1, b) HD-1EM?7,
¢) HD-TEMS, o) HD-EMS, ef HD-TEMI10, f) HD-1EM
11, g) HD-TEM12 h) HD-TEM13 i) HD-TEM14.
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Fig. 4. Plasmid patterns of partially cured mutants of
B. thuringiensis HD-1(HD-1SM variants); The “L” indi-
cates the position of chromosomal DNA fragment, A

+" indicates crystal forming mutant; A *—" indicates
loss of crystal production; Lane a) HD-1, b} HD-1SM7,
c) HD-1SM6, d) HD-1SM1, e) HD-1SM2, f] HD-15M4,
g) HD-1SM3.

=5 EM-10, EM-12, EM-142] 7#-$-oll+ wild type
HD-19) 4= &8} o+ 499 14 Md Ale] 9] pla-
smidT-2] BEHEANA <Fre WIS Yol A
g Jehlisich WEs4 dd5Hel ge EM-2
EM-3, EM-4, EM-6(Fig. 2 lane c, d, e, g)¢ EM-8,
EM-9, EM-11, EM-13(Fig. 3 lane ¢, d, f, h)2] plas-
mid A7) E Aol A= 29 Md ©]4H9] plasmid7} 25
2AE e, cry” WolETell A9} 3e] 1.4 Md pla-
smid7} Veh2] o2 Weld T 4.9~10Md Ale]
2] 470 plasmidT9) BEjKe] oo de A
T Aok
curing agent®4] 0.002% SDSE Ae|g 7ol 4]
£ EtBr& curing agent 2 A& 2 2] 3o nls] 9
AR WREK YA Eo] 2493 "X HEE
HYo] Nutrient agar plateo] ebhd <F 140702 co-
lonyE #elgr 73, d% plasmid7} curing® 370
cryt Wo]l#F(SM-6, SM-8, SM-11)¢} 971¢] cry”
Wo]F3(SM-1, SM-2, SM-3, SM4, SM-5, SM-7,
SM-9, SM-10, SM-12)& H#=& 4 U%cHFig 4, 5).
SDSE curing agent® *]2]& WHo|dF 4] Fig.
2, 39] EtBr #e]T-oll A} 7o) cry” Weldi+= 29
Md <] 49] plasmid+ 719 25 #4591, 1.4 Md
plasmid7} “}elGR] 948 9ol 10~4.9Md Aol

HD-1SM VARIANT ————

Fig. 5. Plasmid patterns of partially cured mutants of
B. thuringiensis HD-1(HD-1SM variants); The “L™ indi-
cates the position of chromosomal DNA fragment; A
“+" indicates crystal forming mutant, A “ =" indicates
loss of crystal production; Lane a) HD-2, b) HD-1. ¢)
HD-1SM1, ) HD-1SM11. e HD-1SM7, f) HD-15MG,
gl HD-1SM10. h) HD-1SM12.

4712] plasmidio] BEE 7} WA T, 1491 4.9
Md plasmid Atolel]l v]Al band7} viepxt wHeldF
(SM-11, SM-12)¢} ‘ieh}x] ke wHo|d-F(Fig. 5,
lane ¢)& w|@sled B, 10~4.9Md plasmidir2
olZ-x7} 73S Reod EtBr AMelTet & Aeolvt
EIbel=d

oAz} zbe] EtBro|u} SDSE curing agent® A}
£-35}o] QX plasmid”} curing® B. t k HD-1 %%
BitkeS #elsta, o]E9 plasmid #7548 &
Qg A= SM-8-% Al 9§ B8 oy HolahFell A
29, 10, 9.3, 54, 49 Md plasmid’} &EFHoZ Ex)
kel o, 18] 2, 3, 4, 5¢] EM-2, EM-3, EM-4, EM-
6, EM-13, SM-4, SM-9, SM-10 ®o)i#Fol A= Lar
57) plasmid% 29 Md plasmid & | £]gt 10, 9.3, 54,
49 Md plasmid7} 25 EA gl x B-8ba, 54
w2 Apistx] e Zleg Bu 29Md plas-
mid7} WEA oAl Gakel edshe BT EA
g;ﬂﬂol ;}7;“7} = e g ZA=n] o]2] SM-8
|4 FE=z} plasmidZs 29Md h4l 44 Mde} 150
Mde] EA g dol= 52 skl Al §He Refsle
Heoz A7E 4 glok
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Table 3. Number and estimated molecular weights of plasmids and the presence of crystalline inclusions of
transcipients resulted from conjugations between B. thuringiensis var. kurstaki HD-1{(donor) and B. cereus 569M1
(recipient)

int (a) (b)
Trar_xscnplent .Cryst.al Plasmid profile”
strain mclusions
Bc569M1-1 + 52, 44Md transferred; New 56Md plasmid
Bc569M1-2 + 150, 52, 44Md transferred; New 56Md plasmid
Bc569M1-3 + 44Md transferred; New 56Md transferred
Bc569M1-4 + 44Md transferred; New 56Md transferred
Bc569M1-5 + 52, 44Md transferred; New 60Md plasmid
Bc569M1-6 -+ 44, 29Md transferred
Bc569M1-7 + 150, 29Md transferred
Bc569M1-8 54, 49Md transferred
Bc569M1-9 + 150, 29Md transferred
Bc569M1-10 — 10, 9.3, 54, 49Md transferred
Bc569M1-11 + 150, 44, 9.3Md transferred
Bc569M1-12 + 29, 10, 9.3, 54, 9.1, 1.4Md transferred
Bc569M1-13 + 150, 29Md transferred

a) The number of parental strain is given, followed number means mutant derivation.
b) Presence(+) or absence(—) pf phase-refractile parasporal crystals after growth on nutrient agar.
¢) Plasmid transferred from the donor strain B. thuringiensis var. kurstaki HD-1.

3. B. thuringiensis plasmid7} #§#8%! B. cereus con-
jugant2| M

B. cereus®} B. thuringiensis® mating 49& %
&to] B, thuringiensis WA <% gene coding
plasmid & £33+ U4 plasmid”} #f % B. cereus
St ErE BE el B t plasmidgels L
Ei(selection maker) %27 EA31R] o= A
2 M # EMS(ethyl-methane sulfonate)® *]2]&F B.
cereus S SHAF streptomycino] -5 iRl NEHEA]
7 100 ug/m/ 3AF streptomycin W] 2lol| A= WA S
7}2+= B. cereus 33} streptomycin W Ad(streptomy-
cin resistant) ¥olw+ 55 #elste] Be 569 M1e]2tar
W&l mating A&l B. t plasmid F8A4FE
o] &-3kglch. B. cereus str® o9} B. t k HD-19]
mating< L-brothell 4] {GHEBEFEE#el] &)ty 3
slglorm, 100 uyg/m/ 84 streptomycine] &%
Nutrient agar ¥ #jol| ffﬁﬁﬁi 30T o] 4] 24~484)
7F ¥Egsle] 3.2 colony & FAFSHE, plasmid & FF,
Agarose 1 7]%3%-& 383t 23} B. t plasmid 7} #f %!
1170 cry” B. cereus W02} 2702] cry  B. cereus
BREK7L 8= ckTable 3).

Be 569 M13} B. t & &&ujokgt 3 344} strepto- Fig. 6. Phase contrast photomicrographs of B. cereus
mycin(100 ug/mi) <o plating@ A bRt co- incubated at 30°C on nutrient agar plate. (A) B. cereus

o drale sl . . 569 recipient and cry~ B. cereus 569 M1 transcipient.
lony+= 7kl 7} sl 28h i T 3(S-type) ¥ AL There are spores (S) but no crystal toxic protein (C).

A (R-type)d] 2714 e & viebdal, o152 A (B} plate of B. cereus 569 M1 cry* transcipient shown
ol 2 (V¥ pfifgpEe ® A HAils Fig 6043 many spores and crystals.
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Fig. 7. Plasmid of donor(B. thuringiensis HD-1), and
recipient(B. cereus 569) and transcipient strains(BC 569
M1 varents) The “L” shows the position of chromo-
somal DNA fragment; A “+7 above a slot indicates
crystal forming transcipient; Lane HD-2. b) HD-1 do-
nor, ¢/ BC 569 strRrecipient, d) BC 569 M1-1, ¢) BC
569 M1-2 f) BC 569 M1-3 g) BC 569 M1-4, h) Bc
569 Mi1-5 1) BC 5669 MIi-6.

BC569M VARIANT

Fig. 8. Plasmid patterns of donor(B. thuringiensis HD-
1), and transcipient strains (BC 569 M1 variants); The
“L” shows the position of chromosomal DNA frag-
ment, A “+7 above a slot indicates crystal forming
transcipient; Lane HD-1, b) BC 5669 M1-7. ¢) BC 569
M1-8 d) BC 569 M1-9. e BC 569M7-10.

H S-type colonys W54 sl alg gAdsla] o=
B. cereus%] 31, R-type colony W& chl Al 4

8L 7H B cereus® Fl = glch

w28t B. cereus 569 #REKBc 569 M1-1-M1-
13)9] plasmid BEHEkEIES Fig.7, 8 914 xe
upe}l o] Altds] Balal HEMS vhebiglc)

& Aol Ao dota] Be 569 M1 conjugant
WHol#52] plasmid #H7]d%AelA B. t k HD-1
3 U+ 9H plasmid7} SEESE o2 238}
o o] FEgl o}t Be 569 M1-8(Fig. 8 lane c),
M1-10(Fig. 8 lane e), M1-12(Fig. 9 lane ¢)& A ¢|&
g H-5-2) Bc 569 M1 *Hol#FFol 4= 29 Md o] Ake)
IH-A}b plasmidzF #el¥l Aoz wgon E3
W ghials gh4dsli= Be 569 M1 ®o]#3d
A& HkEA] 44 Mdo|v 29 Md plasmid% 1747} &
A sksd ok

Cry' Bc 569 M1 Weo]#5+ colony 2.9l 4] Be
569 M1 SZ&Eke ot e & A
cry  Be 569 M1 ##2Ekk= Be 569 M1 <74 eke)
plasmid 7] %5 4-& Falsty] Helle Foq #3H
e Aol g vl e o3 go] gl7] Wi of
1409370 8] S-type colony & =3+ 23} Fig 89 lane

BC569M VARIANT
,*;

Fig. 9. Plasmid patterns of donor(B. thuringiensis HD-
1). and transcipfent strains (BC569 M1 variants): The
“L" shows the position of chromosomal DNA frag-
ment;, A “+7 above a slot indicates crystal forming
transcipient; Lane a) HD-1, b) BC 569 MI-11, ¢) BC
569 MI1-12 d} BC 669 M1-13.
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c¢} e Be 569 M1-9, M1-10 2702} cry Bc 569
M1 R 5 Bc 569 M1-10< cry' Bc 569 M1-
129} vlwgheo 84 29 Md plasmid®] &zlo el u}
2 WEL shilA ghge] HAAHS e AMEE
a4 9ldoh 4] A gipEe] A% plasmidst
curing¥ B. t Wo|# 52} plasmid 7|3 %ol A cry”’
BRES cry WREKRE v, oy BREE
Froll 41 44 Md, 29 Md plasmid 7} A=Al S ehs A}
gho)i}, # 52} plasmidel| B8] L¥-Z} plasmid®] cu-
ringe] @A doivichs AR A Ew Ao B
t k HD-1 #5els WEL ol d fH4x7p 7149
plasmid+ 44 Md, 29 Md plasmidg) 71 e & wleizic)

gk Fig. 7oA Bc 569 M1-1, M1-2, M1-3, M1-4,
M1-5 SREMKA M ZEEK B cereus 569-t
fEiEErES) B, t k HD-lell& Zajslz] o= H-x)ek
60 Md, 56 Md 2] A} 2% plasmid% 7}x] 3 dglem,
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