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Summary

1. The chromosomal DNA of B. amyloliquefaciens KA-63 excreting amylases, was isolated and purified by the

Miura method.

2. The APas-treated plasmid was prepared by treating with APase the digerted plasmid which was isolated and
purified from E.coli C600 rk- mk- by the treatment of the restrict enzymes, Bam H!l and Hind [

3. A hybrid plasmid was made by cloning a chromosmal DNA fragment with plasmid pBR322.

4. E. coli C-600 was transformed using as a recipent cell, and gene banked AP’ transformant and APr. TCs transfor-

mant were screened out.

5. The electrophoresis result of the hybrid plasmid extracted from the transformants showed that one third of the

total gave the higher bands than these from pBR322.

o APr. TCs transformants cloned on the Bam H1 of pPBR322 were 191, showing a low frequency.

o APr. TCs transformants cloned on the Hind [l of pBR322 were 2081, showing a high frequency.

o APr. TCs transformants cloned on the Bam H1 of pJK523 were only 13, showing a rather low frequency.
o No transformant having the amylase activity was detected by the amylase test.
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1. AI82F U X

2+ Aol A8l 5= Bacillus amyloliquefaciens
KA-639} Escherichia coli C-600(Table,1)o]5, 7|
Z4 |l = Luria broth (0|3} LB u}x| Table,2)
£ AH&Es el

2. AE plasmid

£ Aol &% Plasmid& pBR322, pJK523
(PBRSZZR} pC221 #2] hybrid plasmid) 2 Zo|r},

3. DNAS| agarose X7|¥S

Table, 37 32 T4 gel & 1004 59
Toyo 714 E4% SPG-14M 9| plateo] ‘do] A2
ol 4] 2A7F AAF gel & =AY}, A B (Table,q)

£ 50pt charge 3}o] 28V A 16417, @z
Table 1. Escherichia Coli strains used.
. Chromosomal Plasmid
Strains marker marker®
rk’ ,mk”,thr-1, len-6 Am" Tc*

E-Coli C 600
thi-1, sup®*, lacY1, tonA21

* Abbrreviation of antibiotics
Am: Ampicillin
Tc : Tetracyline

Table 2. Composition of culture medinm.

L - Broth

Bacto trypton(Difco) 109
yeast Extract( # ) 54
NacCl 54
Glucose 14
L-Trp 50 mp

L - Cys HCI 72.6 mg
Deionized water 1¢

100V 447k F5atslon H7gE s34e 0.02M
acetate SHEo1S 4} 3h3ich,
4. Chromosomal DNA =X
Amyloliquefaciens KA-637 9ol 4| Saito-Miura
5o yol wsich
5. Plasmid pBR322 22| ¥ HA

E-coli C-6009 plasmid pBR322 & ¥-2] 3}

L]



Bacillus Amylol iquefaciens®] Chromosomal DNAeA 9% E-Coli C- 600 2 8323 3

Table 3. Composition of agarose gel.

Tris - CHaCOOH (PHB.0) 40 mM
EDTA 2 n
CH,COONa 20
Agarose (Bio-rad) 1%

Table 4. Composition of sample.

Sucrose 50 %

Na, EDTA 50 MM 3044
BPB 0.5%
Ethidiom bromide (1.43 mg,/mf ) 20 pé4

DNA Sample 50 p#f

HA#A 3¢9 Sakagugi flaskol]l 149 LB wjx=
A&t oF 65417k wiF 0D

Yo HoelgR 29%%
660 4] 1.0= chloramphenical(170 /) & >
sto] A% 16 A7k vl ofote A Fargdct TS 4 2
A9+ (0.15M NaCl)Z 33 443 e 0.15M
NaC!, 0.1 M EDTA Buffer( pH 8.0)o] Lysozme
(lmg/mt) e A=A A 7babe] 0 Toll 4 30 B7F
EFA 7k SDSE 1% &ake] A sl 40,00
Xgh4 30 ¢ P4 2elsted, cscr e U4
=2 ® o ufz} 7 ALEol (cleared lysate) 4.76 mlo)
CSC1 5¢, Ethidium bromide(4.67mg, )< 0.5
7bste] 18 TollAl 36,000 x 8, 40 A7 YA Ea 24
0

A5tz a4
ol ©}&l wHlo @ Ethidium bromide
%4 AAZ S Yo 4520 0,1 SSCEZ 10
t 2 ds] HAsA )

plasmid fraction g

Plasmid & iso-amylalcohol 1,3

6. Hybrid plasmid Xt4
1) Chromosomal DNA fragment 4

B, amyloliquefaciens F ol 4 3 %3l chromo-
somal DNA & #$tE 4 Bgll[(Takara lunit / p8

DNA) & 7Helol 35 TolA 2,547k incubationsie]
65 Toll4) 30 % incubation 08 A4 A WA A} .

2) Digested plasmid 24|

E-coli C-600 3ol 4 223l plasmid pBR322
ol Bam HI1 Buffer 17483} M3tHA BamHI(] unit
/18 DNA) & 7tste] 37Col4) 2.5 A7} incubation
si9lon] 65 Coll4l 3047} incubationo@ HA A 84
Zch. o] digested plasmido] Alkaline phosphtase
()5} APase ; Sigma No 19C, 00451, 0.1 unit u§
DNA)E 7I5te] 25mM Tris Buffer(pH 8,0) ol 4] 2 4|

FA4% o} 65TColl4 30 % incubation <} 25
mM Tris Buffer (pH 8.0) o} £35}4)71 phenol & 7}
dto] 2,000x #2 P4 Fast F23517 3 3 ukEy
=

459 FELL 4329 ethanol & s}sby -0t
2 07 FEAA 10,000x92 Y42 dolx
A Fol A ethanol & 7}sied NIRRT I P
#& 0.1xXxSSC2 £ A7 HS APase tr-
eated plasmid 2 3}% ¢},

M oo
o
X
g

3) Ligated plasmid =4

DNA
fragment & Hybriding &0l ( Tris Buffer pH
7.5 50mM, MgCl, 10mM, ATP ImM, DTT 10mM)
E£Yste] 248, T, DNA Ligase(Takara No 101,
0.05 unit,/pg DNA) & 7} o} 2, 4 Tollq 40 Aj7H
HAS 24 ligation A Fck 65 o4l 103 3z
2 BAF A4,

~

APase treated plasmid ¢ chromosomal

7. Transformation

Transformation &

Nogarde] W ©of u}ghct.
recipient cell & E-coli C-600rk™mk~ FF5 o)
£33k

30T 16 A7F Helokdt FY 1%E 4 Z8o,
O.D 660 2| 7} 0,3 Aelj 74| oF 1,5 A7k 2 wjoksl F

AT 4TE FYF Y4%2 (10,000 x & 10min) 3t
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o] AFRo=, 0.1M MgCl, Al AH &R d=AA
Qg Ealst] de ARFAE, 0.1M CaCl,off %
A7 Ag 0t, 1A% ANF F ¥4Ed= A2
CaCl, A FAE 0.1M CaCl, g3 15% gl-
ycerol oo A& A7l 2 g recipient cellsE 3}
gt} o] E-coli C-600 rk™mk™~ & Erlo]
plasmid 1715 &g 37 1T 1AL AN F 42
tollA 357t heat shock &k 7 -3 vl 3LE 24 trams-
formation Al #c}, Wi e LBulAE 93 A7t
ste] 37Tl 247 Aehifo 2 A4y (ph-
enotypic Lag) 4|71 o}2 Ampicillin(c}3} AP,Mei]i
Seika, S0pg =) A7l§ LB plate(l1.2% Agar)
of Este] 34TellA 13 A7 s FAch AP resis-
tant (o5} APr) transformant®| colony & scre-
ening 3te] AP #7151 LB plate9} AP ¢ Tetra-
cycline.(o}3 TC, Sigma,b 30p8 /af)2 &3
LB plate 7z}z}oll replica A|# 34 Toll4 13417}
ak3lo. 24 AP* TC Sensitive (o]|3} TC*) trans-

ligated

formant ] colony & screening 3}t

B, amyloliquefaciens chromosomal DNA2] clon-
ingol] 9% AP'transformant Z&AFA T Fig,l
o ek HAHY AEE 148 DNAC W 4334
3 colony & 33t}

&

| Baw] —

CCTAGD 6
: :G @GATCE: )

APase

LCTAG 6
: :G GATCC: :

I

@GATCT A
A TCTAG®

l T4 Tigase
Transformation to £.coli C600 'i m;
Ap" transformant

Fig 1. Procedure of cloning of B. amy loliquefa-
ciens DNA.

A3 9 31F
1. Transformation ©PIT

## 3l plasmid pBR322 % pJ K523 7+7}bo] B,
amyloliquefaciens ¢ Chromosomal DNA & %= 3&4]7)
hybrid plasmid2] transformation ®] %3 Table,5

o} e},

Table 5. Frequency of transformation of hybrid

plasmid.

Plasmid Restriction Transformants
enzyme per #§ DNA

pBR322/ chromosome Bam HI”Bgl 1 300

pBR322 None 2 x 10®

pBR322/ chromosome  Hind I 1 x 107

pJK523/ chromosome Bam HI/Bgl I 14

pJK523 None 2 x 104

AgFaAZ Aelsix] ¢t e pBR322 £ transforma-
tion A|7)= 2 x 106 7/} 9 DNA S AP’ transfor-
mant7} 2875, pBR322S| BamHl #ch¥-9lo]
Bgl 1 & #2|3d chromosomal DNA tt#o] cloning
%l AP" transformant 3007 ~ux 9 DNAS 232 A
T (1.5 10749t »lalz}z]2 Shuttlé Vector 9l
pJK523 & transformation Al = 2x 1047,/ xg DNA
o transformant 7} £& s}, pJK523°] BamHl #
Holo] Bgl T2 #2lsl chromsomal DNA ©hiio]
cloning ¥l 22 147) /p¢ DNA7L 35+ Auls
(0.7 x 1073) ¢},

PBR322oll4) =, Hind [ A <}2 9o} Hind I 2
2 el5l chromosomal DNA t©}t# o] cloning$ trans-
formant 7} 1x1077) /p¢ DNA 3Hl% & Z#EHsIH
o,

pJK523 % pBR322 | cloning ¥l hybrid plasmid
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5 E-col" C-600°] transformationste] Screen-

ing ) AP*TC*transformants & 2| ujo} 3l
ZHHY 9o wh2l cleared lysates & A| 25} agarose
H719E2S s A2 transformant Wel pJKS523
plasmid DNA7} Z£4328 ey 4 919 o0l, Hind
I, EcoRI, BamH1 g 7}z 323t pJK523 plasmid
DNA & reference DNA<l 21— Hind [ 9 & A
71952 sto] DNA band & ulmsigch (Fig. 2)

a b ¢ d e f a
Fig.2. Agarose gel electrophoresis of PJK523

plasmid DNA digested with restriction

Enzyme (EcoRI, Hind I, Bam H1.)

lane a; DNA(digested with Hind m)

lane b; standand pJK523

lane c; transformant (digested BamHl -104)
lane d: transformant (digested BamH1)
lane e; transformant (digested Hind m)
lane f; transformant (digested EcoR1)

2. Transformant Number
E-coli C-6000] transformation &} transformant
o APT 4 TC* £#dW %%, AP’ transformant 9|
42} AP"TC* transformant 2855 v wsgo
(Table,6).

Table 6. Number of transformants.

Pl id Restriction Transformants
asmi enzyme Ap"Tc*,/Ap"
pBKiZZ/chromosome Bam HI“Bgl I 1917736
” Hind 2081,72375
pJK523/chromoseme  Bam Hi/Bgl I 13,750

pBR32Z o] BamH1 9lo] Bgl N2 Has ch-
romosomal DNA wt#¢] cloningsl AP-transfor-
mant 73670 5 TC* transformant = 1917) Z &3
et

pJK523 o] 4} = BamH1 4-9joll Bgll 2 # £ chro-
mosomal DNAwt#{o| cloning ¥ AP'transformant
Zguls & 50 o)), TC:transformant = 137 4}t
of screening & 4 glgch

pBR322AA < Hind I -9 o HindIl A2l ch-
romosomal DNA <tH g cloning & 71 & AP" trams-
formant 2375 77} 23 &% o TC* transformant
€ 081A4L EE 259t 128 DNACK i@
transformant ¢ E&Hulx o} APT tran;formantd |
gk AP TC*® transforment %& 2] A 34, PBR
3225 HidMI2 A4 £ 99 Hindll M2} DNA
4#o] cloning Bl =+ Z713te & transformant
#drs Fohsidch

Bgl I A2 DNA<#H 2l cloning H¥l%x ( transfor-
mants / viable cell) &+ 1981d Bergman3 '® 2
calcium o] 229 £ 3loll4] heat shock Fzjo] o}
DNA 7} DNaseo} A4 24l HAictn 2Bni A
o2 Bel YAAMEE Frtsle Ae g Y7sg
oy transformant 4 Al 7HA-3bg o}

3. Transformant 2 plasmid M7|¥SE

APTTC*transformant o] 4 %% DNAEZ A A 3
o H7GFH A= Fig, 33 2ok
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M LK J i he@ g

Fig.3. Agarose gel electrophoresis of pBR322
plasmid DNA digested with BamHl.

Lane a,b:Standard pBR322
Lane c-M : transformant

ML?“]ih g f e ¢
Flg 4. Agarose gel electorphoresis of pBR322 or
pJK523 glasmid DNA digested with Hind
O or BamHl.

Lane h-L; transformant (pBR322,digested
Hind B/ Hindl fragment)

Lane a,c,e; transformant (pJK523,digested
BamH1,”Bg! 1l fragment)

Lane g; Standard pJK 523

Lane M; Standard pBR322

Lane b,d,f; transformant (a x pJK523,

Lane a,b+ Plasmid pBR322¢]12, lsme c~mo}
4 pBR322¢ band Mt} Atz Hel=lE e tr-
ansformant 11 5% 3 & (lane e,g,h) Lo|c}, voix
£ pBR3229} 7t Hxo|ch 2 o] §EE pBR32
E A g A4 BamHl o2 digestion i)al 2 Apase
A2 Aol =ebe] cohensive end 7} £4HS Hlo}l  1i-
gation 3lAY, ot B2 chromosomal DNA7}
cloning Slo] ligation %224 gene ‘#go] sl

o2 A4 A ¥ 7t Y

Fig, 4ol4= Plasmid pBR322 2 Hind[l ¥4
# A FFHEAQ HindlI 2 A =2l5 chromosomal
DNA fragmentZ cloning A7l plasmid 5 AP" TC*
transformant o 4 3% AM% DNAEZ H7/Y T
pattern¢] lane h—Lo|t} Lane my plasmid
pBR3220|t}. Band 7|7} pBR322 ( lane m)Xvct
Az A79% patternc] M Bek e AL Hind
O A224 plasmid 7t AdslA ge AT ¢+ A
t}, Plasmid pJK523 7§+ BamHl §-§]o] Bglll
A& chromosomal DNA w42 cloning & plasmid
2 %43 APrTC*transformant(lanea,c,e)
A4 #3% plasmid & W1GFE Aolch Lane g
+ Plasmid pJK523o}c}, Lane b,d,f = a,c,e 2
2}749] transformant plasmid ¢} plasmid pJK523
& E¢s5id A9 S pattern o2 72| band T
e 47} 2%t Lane L=He) band o 3717 h
~k 2t axgt 7|Fe| pBR322 ¥t} band 7} A &
e, Hindl 297} deletion o] A4 Zleg
#H A=

pJK523 2| BamHl Y- 9o Bgl I # 2} chromo-
somal DNA ©}# & cloning 4|7l plasmid & tr-
ansformation 3} AP transformant Z&o] Al
59}, ol ligationo] # o] Folx|za ¢gfg Ao
Aol % ligation A HZAE HAEF FHAo[c},

4. Amylase test

Clone 1 &2 =e 4AWA-g z457] A4 AP

c x pJK523, e x pJK523) TC* transformant ] amylase ¥4 &34}

— 54 —



Bacillus Amylotiquefacicns® Chromosomal DNA= 2jgk E-Coli C-600 9 &3 23 7

B. amyloliquefaciens KA-63 #F% | J3lo
2 A5 g 34 gle] amylase test suspention &
7VEHE 37T oAl 24 AjZk w34 A O.D 62004 &

A% et (Table, 7)

Assay of a@-amylase activity

Cells
freeze and thawing
lysozyme-Triton X-100 treatment
“Amylase test” suspension

incubated 37 'C for 3 days

Beillus sup.

dilution ratio 0.Dg20(24hr)

7 X 108 0.006
7 x 10% 0.006
7 X 10* 0.224
7 x 10° 2.66
7 X 102 10.6

Table 7. Detection of a-amylase activity of
' B. amyloliquefaciens by nsing Amylase
test.

o] yH o B. amyloliquefaciens KA-63 72
amylase 4AAE S HEY F AUk Screening 51
AP*TC*transformant 2| amylase ¥4¢ AT
Az 4 HEY 57 ek

Maniatis 5 ™ 2 clones S##9 $d& 724
shAl ZzAske AL cloned FAA A4 Ze oA
274 Lo Aol ZHAfolt, A E A AL Aol Aol 2y B
a5tz Uk

Goldberg 5 20720 o &5 2 # Ao obd #7

Z 2Ao| At Adzslel Fa % W <
A EHEAS A4gcn stgx, ltaka®™E of2ld
B 2AL plasmid 2144, d4iae] YT
74z 2tz sksr 2ol clone ¥l gene WL promo-
tor o) Mol ojat o2 ¥ FEAAY Aol
a7t

2 Py

1. Amylase & ¥4|3lE B. amyloliquefaciens
KA-63 73¢9 chromosomal DNA & Saito -Miura
o2 F4del AL

2. E-coli C-600 rk~%tnk~ FFol4 Plasmid
PBR322 & 2% A5l M&A4 BamH! ¥ Hind
M2 23 digested plasmid & o 32, APase & 3
] s} APase treated plasmid & ZAI ¥}

3 . Chromosomal DNA ©t# & plasmid pBR322
of cloning Al# Hybrid plasmid & -+ ¥rt

4. E-coli C-600 rk™ mk~ #F5 recipent cell
2 38lod transformation A7 oo, gene bank%l AP
transformant % AP"TC* transformant &-
ning 3 o},

1)pBR322 ¢} Bam HI 9o cloning™ AP TC*
transformant 19174 2 Aulx 2%,

2)pBR322 ¢} Hind I 9%l cloning 51 AP* TC*
transformant 2081 | 2 =15 2 Z&{ch
3) pJKS523 ¢] BamHl ¥ %joff cloningsl AP"TC*
transformant = 1371 & 33 A Egc}

Amylase testoj A& amylase %42 73 Hg
A% 5 A= '

5. Transformant o4 #25| Hybrid plasmid &
A7l Eq A7 M| o9 pBR32Z2 M & band &
a8 AL 173459 pattern o2 3] Rokch

scree-

A4

BAYE AAste B2 AF A AR e F
Al Dep. of Ferm. technology, Faculty of Eng.,
Osaka Univ., Dr. Okada Hiro Suke 24 42
2 sy
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