Kor. J. Appl. Microbiol. Bioeng
Vol. 17, No. 3, 188-192 (1989)

=0 Z#Fol &vta] WA Bacillus ol =g
Promoter & &4

Properties of Promoters Transferred to the Donor Strain,
Akali-tolerant Bacillus sp. YA-14.
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The promoters from akali-tolerant Bacillus sp. YA-14 chromosomal DNA cloned in B. subti-
lis using pPL703 were stably transferred to the donor strain. In alkai-tolerant Bacillus sp., the
promoters revealed similiar properties with in B. subtilis but were proved to be more efficient than
in B. subtilis comparing with pPL708.

Alkali-tolerant Bacillus sp. harboring the recombinant plasmid, p-12B1, was abnormally more
inducible with chloramphenicol than B. subtilis having the plasmid. Therefore the host-vector sys-
tem using this recombinant plasmid and alkali-tolerant Bacillus sp. was expected to be more available.

Bacillus % =145 HAZAE JA4ste HEA e Wy
ZIAPAFozA AFA Lol glojre E3iatA o
Fofl wo] o} x| 3 Qr}(1,2,3). Bacillus &N x A2 #F % plasmid
o8] F5F-2| sigma subunit & Z+= RNA polymer- &F FFEE B subtilis 207-25(7)8F Yu 59}
ase 7t AAFA FAsm o] 2 AZ & B 3 3w WA Bacillus sp. YA-14(9) & AHE-3}

2
A A71de] promoter FAH Al thsl Eojzog gdtt, Plasmid £ promoter probe vector pPL 703
Agste Aoz d=EA UW(4,5).,  Bacillus 9 # bacteriophage SPO2 -##1¢ promoter & 3%
promoter o] =& @%h ER Aol ol2 A3 8l pPL708(8) % Bacillus sp. YA-14¢] chro-
o B3 B34S Agsied 28 98 9 mosomal DNA 238 ¥a]3§ promoter $H# o] 4]
i glon =d RMH & FAAE Bacillus A =l 3l p-12, 283 p-129 subcloning A3} A
EAFo7 SYAF|7] HE FHoEER o&HI 2 p12Bl, p-12B2(6)E A&tk
ok, Yu S(6)° Bacillus promoter probe vector Bacillus sp. YA-14 ¢] competent cell ¥4 3%
ol pPL703& o|%, &Zwl WA Bacillus sp. 9 28k w21+ MSPI(modified SPI) ¥i=] (9) & 4—9-01—
chromosomal DNA 238 #4J°] ¥ promoter & Arh, @A A3aAle] Adols 24 dAEAS AHrL
cloning 3+3. Bacillus subtilis Mol A9 +x Asist 3 TBAB(tryptose blood agar base, Scott) %%t
A SA4e AR & dTelAE v FEA WA & ALgdtgdew] CAT (chloramphenicol acetyl
&5 PlAER ]8R FHo2 R ¥ transferase) | EAE Z3E wole 2XSSG(mo-
¥ gkl WA Bacillus sp. ¢ chromosomal DNA dified schaeffer medium) =] (10)& Abg-38}<ich,
228 cloning d promoter FAAEL 2 T F
Foll EUXI I B subtilis A8 EA3} vlasle A=Y plasmid® HZE A agarose gel EFE]
23t DNA 2| &%
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Plasmid & A% 22+ Do 59 ¥ ADE A
4393 subcloning® 9E ATFGE4L A=
ligation 52 Maniatis 52 = (12)l w2} 331
o}, Agarose gel 2%-8 2] DNA 3l<l+ IBI(Inter-
national Biotechnologies, Inc)A} A& elec-
troeluter (model UEA) & A&319ith,

B. subtilis 2t Bacillus sp. YA-142] € ZE ™ &3}
promoter 4 &3

B. subtilis 2| #AA3E Chang 59 AFAA
ARG uhy (13)ol wet Fsislesd Bacillus sp.
YA-14E Yu 5(9)9 competent cell EAA3
ol ol el, Promoter & #42 Shaw 59 ubd
(14)oll we} CAT wl#4& ZA35le] e,
CAT ZAolA lunit¥ 37CelA £ acetylation
=]+ chloramphenicol & gmol 4+ vEbHed ),
WAL AHE Lowry 59 whiez Fsigied
CAT unit & w4 <oz JHF g CAT =%
Aoz 33t

Agda g ng

Bacilius sp. YA-14 2] #EX

Eokofx 223 d7e WA Bacillus sp. YA-14
9 chromosomal DNA 2458 k49 promoter £
AAZ CAT FAAE A gl& promoter probe
vector 9] pPL 703§ o|#3led promoter +AAE
S B subtilis o cloning 8l . & @A 1R ¥
£ promoter & 53k A=3F plasmid p-12 & A
wslgch, p-12We) promoter &-F 4kl whsef of
& subcloning & A3 A& o} promoter &
3 p-12B1 o p-12B2 A=A & A= F U
t}(6), Promoter FAAEL Fo FF9 Ut
WA Bacillus sp. YA-14 HolAl 7} promoter E¢]
EXNS AR B subtilis 207-25°149} =] as|
27| 93k p-12, p-12B1 2 p-12B2 plasmid DNA
% Bacillus sp. YA-14 W5 .MSPl A& ¢]&-3
competent cell 8ol o3& & A A Z
Chloramphenicol ©| 10 xg/m/ 2 *7t" TBAB A
o4 colony & HA3le FAASAEZHH
plasmid & A4 Easle] FAAZ] A8H =
plasmid &7 ¥4 agarose gel 71495 I 2
7} CCC #e9 plasmid band &% vladte] & =
7} promoter ¥F plasmid 5-& Bacillus sp. YA-14
Woll Al DNA =tuie] A€ o] deojdol fle) +
zHoz A FAAAHUZET 4 F U
o} (Fig.1). #z7 =h2 £59 promoter & 713 re-
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Fig. 1. Agarose gel electrophoresis of p-12, p-12B1
and p-12B2 isolated from Bacillus sp. YA-14, which
shows the plasmid structural stability in both strains.
: p-12B1 from Bactllus YA-14

: p-12B1 from B. Subitilis 207-25

: p-12B2 from Bacillus sp. YA-14

: p-12B2 from B. subtillus 207-25

: p-12 from Bagcillus sp. YA-14

: p-12 from B. subtillus 207-25

HEOQW R

combinant DNA p-12, p-12B1, p-12B2 % Bacil
lus el A 7= 84< vebie 03kb SPO2
promoter & AW+ pPL708 ¢ Bacillus sp. YA-14
FAAIA S W CAT ¥EHE SAH3l B
subtilis 207-25 9] Azt wlwd HA+= Table 1
7rokel, p-12, p-12B1 = p-12B2 ¢ promoter Sol
o1& CAT w842 B subtilis 207252 A
AHret ofzk A velsieh, dbd pPL 7089 CAT
¥ R4S Bacillus sp. YA-14°14 £33 Az e
2 g gEbke, olsldt dA2 B subtilis A=

Table 1. Effect of promoter kinds on CAT specific ac-
tivity in Bacillus subtilis 207-25 and Bacillus sp. YA-14.

CAT specific activities (U/mg of protein)

Plasmid  in Bacillus subtilis in Bacillus sp.
207-25 YA-14
p-12 8.0 9.5
p-12B1 7.4 114
p-12B2 1.0 1.2
pPL708 3.1 13

*CAT: chloramphenicol acetyl transferase
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Fig. 2. CAT specific activity as a function of growth
and effect of glucose concentration on CAT specific
activity in Bacillus sp. YA-14 harboring p-12B1.

0 -~ 0 : cell growth in 2XSSG containing 0.1% glucose
a— o cell growth in 2XSSG containing 1.0% glucose
® — o: CAT specific activity in 2XSSG (0.1% glucose)
A - A: CAT specific activity in 2XSSG (1.0% glucose)

=2 582 vellE pPL708 9 promoter A=}
7V Bacillus sp. YA-14 Holl A= A4l chromosome
F2he promoter Eoll ®lsl 1 ZEo] AHH R
SA dehtr] dlgel delvke Aoz oA,
0|2} 7ol FUE promoter FAA I g E-8ol
UM Bacillus ol Al F3ke] AfolE velE 7
£ 29 Okada 5(15)9 2 3eolx dA3gch,

AME=E plasmid p-12BI ¥ p-12B2 & #wslc
Bacillus sp. YA -14 2| MSA|7[of] & CAT HlEd
g BiX| 5 HIIE glucose off 2|8t x| &2}

Bacillus sp. YA -14 VoAl p-12B1 o p-12B2
promoter FA 2o EAE AR 7| 45l p-12B1
o p-12B27F =99 Bacillus sp. YA-14 & 0.1%
% 1.0% 9 glucose 7t Zt7 A7FH 2XSSG iAo
A v FA A A ZPE R CAT v 84S 43549
ot (Fig.2), p-12B1% #-st= Bacillus sp. YA-14
£ 0.1% 9 glucose 7} A7 vl A dig F47]
=7le] CAT v|84de] F43] Fo1slget. ° 25
< B subtilis & A3k FAEAEH(6). ¢ 1.0%
9] glucose 7} H7HE A g FA7] WA
CAT ®|&ZAo| Aoz A5+ Aoz veht
glucose ol 2|3 AAEF7} B subtilis Aot =hat
7IA 2 A=, A=F plasmid p-12B2 & &%
84 Bacillus sp. YA-14 8} A&Aeo] o2& CAT

f
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Fig. 3. CAT specific activity as a function of growth
and effect of glucose concentration on CAT specific
activity in Bacillus YA-14 harboring p-12B2

0 -0 : cell growth in 2XSS8G containing 0.1% glucose
- cell growth in 2XSSG containing 1.0% glucose
® - @ : CAT specific activity in 2XSSG (0.1% glucose)
A - & CAT specific activity in 2XSSG (1.0% glucose)

v 84S &A% AxE Figl3 s 23tk p-12B1 ¢
A A AR 4% JEliger] ol B
subtilis AN A} AL Fdaldch(6), =& ez F
A715 glucose ol 913 CAT ®1E49 dA= B
subtilis AN A9} w37 A] 2 Ebytko

Chloramphenicol ol 2{3t CAT induction

Chloramphenicol o] =3 Alfe HAL F
chloramphenicol acetyltransferase (CAT) &4 9
Aol 7]1Q15tT o] EAE acetylation HF-2 Yo
224 chloramphenicol & E8A3A7] Ao
deA Urh(14), =& Gram 54 Aldels LA
£ CAT Y %9 28 Gram ¥4 Add 7
CAT &&e9 wWdo] Wizl F #H7E  chloram-
phenicol o 93] induction &FZF HEE wl:= A
o= 934 9 vh(14). Chloramphenicol o 2] 3&k
induction &3 posttranscriptional regulation o]
o8 dojvted F= FA e} promoter AR A}
ol¢] inverted repeat sequence &+ 2 $1ZE9] cis-
acting regulatory region ol ¢ste] HAH tran-
script & 22727} chloramphenicol A ~}ol| €3}
ol H3lgtegx CATeol induction®7] wlEoll
Bacillus 7} A& 4 91+ promoter 2tH = pro-
moter 2] &F-oll Aol induotion d 4~ gleh, ]
g AL =2 A9 promoter & AAET CAT +

do M ju g4 iy fu



Vol. 17, No. 3

Table 2. Effect of chloramphenicol on induction of
CAT.

CAT specific activity
(U/mg of protein)

concentration of CM (ug/ml)

Strain  Plasmid 0 10
s P MT 0
Bacdlus b ppL7os 016 1.32
gicfllius P p12 0.18 10.03
gcz'lfim P p-12B1 0.38 11.96
Bacillus sp- 1085 o.16 1.27

*CAT: chloramphenicol acetyl transferase
CM: chloramphenicol

HAAE AWz 9+ pPL703-% promoter probe
vector 2 AL 4 gl Fo3 5Ao] A, pPL
703-% cloning ® promoter ARt Abzglo]l <
1049 induction &7} v}eEht promoter 7} cl-
oning & pPL703-% expression vector 2 o|&&
o] F23 FAol H oz oARL gleH E
coli trpC FAAE CAT F2A Aol AIAIA
4wl 2wy JA = chloramphenicol o <))

duction H 3t Aol 93] z {84l U=
Aeh(16), 4 plasmid & %3l B subtilis ¥
Bacillus sp. YA-14 & chloramphenicol ©] ¢} 75
2 932 PAB wix|9} 10 ug/miE A7t wix]olA
15 A7k &<t A wjkAlzl 3 CAT v|84E &3
F Aot Table 29 Zgked, pPL708 5 p-127}
=998 B subtilis g 7ol 22 gu 2 7w A
%9 induction EHE B gAY HuEat IdA3}
Aok, Bacillus sp. YA-14 A& pPL 708 3 p-12
B2 7t B. subtiliso| X9t -2+ A 52l induction &
5 veld 43kl p129)F p-12B19 A9 < 30
~60w Axeol %2 induction HEE Bl
Bacillus sp. YA-14 0|4 3H2EE p-12Blol <93
F< induction EI¥E o] 5% o]&3 expression
system 2 o|§% o] Bk 8431 Ao} & Zlojct,
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2 o

Eokollr Held dvle] WA Bacillus sp. YA-14
2] chromosomal DNA &35  B. subtilis 207-25 ol
cloning & promoter F&AAEE 2 Fo TFZ A
HAASAL 4+ A, 2 A promoter AR}
L 3o 5ol -5 SAEel B subtilis
207-25 Hell A2k FAseh, A2 plasmid p-12,
p-12B1 % p-12B29 CAT u|8XA-L B subtilis
207-25 ¢ ARG R} 42k FA epstos] b
= pPL708 ¢ CAT ¥4 Bacillus sp. YA-14
oAl 238 AdlFEozZ A felyke}, Chloram-
phenicol o 2% induction A= Y5aH & A
0.2 Jeht o] & o[g3l expression vector & f&
Aol =& Aoz A7,

Al A}
o] A% s}&d| #5F % plasmid (pPL 703, pPL

708)5 Fo4sled FA Bacillus Genetic Stock Cen-
ter & Lovett #tAko} o] AF-& fldle] FAr 2

Fulg Afeke] FA BFFHeRl ZHA=FY]
o,
gozs
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