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Overexpression of Termostable Bacillus sp. in Recombinant E.coli
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ABSTRACTS - In the 5'-flanking region of the D-AAT, AspAT and AlaDH gene, I found three
or two pairs of sequences(designated as P1, P2, P3) which show significant similarity to the
E.coli consensus sequences of —35 and —-10 for promoters. The spacing between —35 and —10 is
16 to 18bp in all the three putative promoters P1, P2 and P3 which is in good agreement with
the preferred spacer length in E.coli and in B.subtilis. Therefore, the putative promoters may
also function to increase the efficiency of transcriptional initiation. The most stable, double-heli-
cal “Shine-Dalgarno” pairing is formed with a free energy change(AG) of -13.0 kcal/mol, —-9.6
kecal/mol, —15.8 keal/mol.
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Table 1. Poteintial promoters of D-AAT, AspAT, and AlaDH gene
Promoter -35 region -10 region
D-AAT Pi “ T T c A C —-17bp-—- T A T A A T
P2 T T G A t t ----16bp---- T A T A c T
P3 o T T G A C A ----16bp---- T g c A A t B
AspAT P1 T a a A C A -——17bp— T A g g c T
P2 -7 g G A a A —17bp---- a A a A A T
P3 T T G g a t -—18bp---- T A T g t T =
AlaDH Pl T T c A C t o 16p--—- T t T c g T ™
P2 ” T T G A t t - 17bp---- T c a t t T “
E.coli consensus s T T G A C A ----16-17bp-- T A T A A T o

Numbered sequences are taken from reference 9, 10, 11. The distances between -35 and -10 region are indicated in the center of the dashed
lines. Nucleotides homologous to the E. coli consensus sequence are shown in boldface.
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Table 2. Putative ribosome binding sites and complementarity with 3'end of E.coli 16S rRNA
Source Sequence Free energy
E.coli Consensus 16S rRNA 3'end AU U C ¢C U C C A CcuUu?’
D-AAT(Bacillus sp. YM-1) g A A G G A u G U G g gaa |AUG]| -13.0Kcal/mol
Aspartate aminotransferase (Bacillussp. YM-2) a G G G G A G a a G A uuacaaa|AUG| - 9.6 Kcal/mol
Alanine dehydrogenase (B.stearothermophilus) a A A G G A G G a a A ugua |AUG]| -15.8 Kcal/mol

Boldface nucleotides are complementary to the 3'end of 16S rRNA. The initiation codons are boxed. Free energies(AG) of formation of the
most stable double helical Shine-Dalgamo pairing were calculated by the rules of Tinoco et al™

£ 74 RNA polymerase 5HEA2] 22 oA 7}
3559l B A, FHELS] HHS FRo] 10 -4
of HakA =|A AR wEkA AL DAl F4
g 9gg e ZREHEC] 35599 -107-9E AN}
Atk ztzb Bacilli ZEEE -35 299} -10F99]
consensus sequencer= TTGACAS} TATAAT®|SItH>® D-
AAT, AspATS| 5-F-9ollX= E.coli consensus sequence
o w9 AL T o] ZERHE d&F= vid
< Pl, P2, P32} ®WeIYT, AlaDHolNE Z=®E Pl
P29} e 7)o ZERE 7} JSHUT (Table 1).
Ruigiong. YE,'"” Kobayashi M. ¢] ®79}l dX3 =
249 Bacillusa52 % &9 S-up streamdl] SR
ZRREE0| d&HoF EAlsiths AHE 2E 4 IS
1=

oj9} o] R WEZ} A&HoR EAlgh: Zlo] -8 &
a9 FRA A TRl d A Z2R
e A71E & o AA3] vl FESeof & AoR #
GEL, olojzte] ZEREVF ASKAH0R EAske AL &

£ fAe) Dol Flofse sl Rllo® FEE,

8 &2 |HXIEY translation A 5'-flanking
F20of 24 ¥ sy

ZrE] 16s rRNAS 3 =gk 23] 719} AEA<
F7PEE A iR e 98S vk 4

=

7 Shine-Dalgarno sequence®] 743} SD sequence}

pairingg- slo] FA == AR HBE ARSI D-
AAT FAAE= ATG /B4 ZEo 2 B -6 9AT 97)
7] MBS (AAGGAIGTG, —14~6), AspAT SRz
-8l A% 10788 971 MEE (GGGGAGaaGA, 17
~8) 283 AlaDH A= -5 bpoll $1X& 10709 &
7] W8S (AAGGAGGaaA, —14—5) & < JSit}. B.
subtilis$t  E.coli®] Ribosome Binding Site
(RBS; U or A UUUCCUCCACUA)"¢} H|wsle] B 74
vl FEAAE &4 5 AU (Table 2), o2fdk AH
< 9k 3 mRNA-rRNA hybridization 34-2- &]n] g} ™

8], TiconodH 222 SDHE7] WlE34} pairings 3t
AAEE AFaddA A3l AGE FAFE 23}, D-AAT,
AspAT, AlaDH 7 Aol zHzh —13.0 Keal/mol, -9.5
Kcal/mol, —15.8 Kcal/mol2 23+ 94 wle|glote] 79 A
AbdAllA S HaA QD AHFAUA #isk7F -17 Keal/mol,
o 24 grElglele] A% —11.6 Keal/mol ™93} Bl )]
B0 ¥l2A A JERi, 53] AlaDH -8Rkl 2Hr
AN WSt 7Y 222 & AU

o

consensus

LMol o

B A= 199795 AFdighn
olFom oo ZAl=RHYTH

BT O o)

=

Mo

o
a

oF
2

1. Ecolifx BXo] expression vectorZ AME3IA L% Bacillus aF 2 #8324 (D-Amino acid
aminotransferase;D-AAT, Aspartate aminotransferase;AspAT, Alanine dehydrogenase;AlaDH )2 #7A+e] 5-up
stream F-$12] ¥ 7| 7E HAES A3} 7 {8 §49] FHAAES] S-upstream ol EASHe ZEREH Eol
&£5o 7 EAFIE AR F5HAL, Ecoli®] SD sequencest W% 3EA0] & AE 3 EATS FRIEIA
th 2. f8 E4 §Axe A9 FHEE Supstream F-39] BAE Fil] §8 gd9 FANELS Ecolifl
ribosomal RNAS} vl P43 SD pairingS 3 (D-AATS] 73§ —13.0kcal/mol, AspAT®] 73-%; —9.5kcal/mol,

0lo O
MRE =

AlaDH®] 73-9- —15.8 keal/mol)& 4=

s, ol3fdt w&

AR A HEl= Ecoli WolA H-8 Ao ¥

Journal of Food Hygiene and Safety, Vol. 15, No. 1



54 Hwa-Jeong Seo and In-Seon Lee
o] 7le4ghe AT 4 Uk
i 28 sequencing with chain-termination inhibitors. Proc. Natl.
Acad. Sci. USA. 74, 5463-5467 (1977.)

1. |32, FAA, A2l Amoeba proteus T 2 11. Dower, W.J., JF. Miller, and CW Ragsdale.: High
groExE 4% o% 7+¢ wauEe) ML Kor Jour efficiency transformation of E. coli by high voltage
Microbiol., 326, 501-509 (1994). electroporation. Nucleic Acids Res., 16, 6127-6145 (1988).

2. Platt, T.. Transcription termination and the regulation 12. Ticono, L, N.B. Philp, B. Dengle‘r, DL Mark, C.U.
of gene expression. Annu. Rev. Biochem., 55, 339-372 Olke, M. C. Donald: Improved estimation of secondary
(1986). structure in Ribonucleic acids. Nature, 246, 40-41

3. Das, A.: Control of transcription termination by RNA- (1973). ) o
binding proteins. Annu. Rev. Biochem., 62, 893-930 13. McLaughlin, JR., CL. Murray, and J.C. Rabinowitz:
(1993) Plasmid-directed expression of staphylococcus aureus A

4. Shine, J, and L. Dalgamo. The 3-terminal sequence -Lactamase by Bacillus subtilis in vitro. Jounal of
of E.coli 16s ribosomal RNA: complementarity to Biological Chemistry, 256, 11273-11282  (1981).
nonsense triplet and ribosome binding stes. Proc. Natl. 14. McLaughlin, JR., CL. Murray, and J.C. Rabinowitz:
Acad. Sci. USA, 71, 1342-1346 (1974) Unique Features in ribosome binding site sequence of

5. Gold L, Pribnow D, Schneider T, Shinedling S, Singer gram  postive staphylococcus aureus B-Lactamase gene
BS, Stormo G.: Translational initiation in prokaryotes. J. Biol. Chem., 256, 11283-11291 (1981).

Annu. Rev. Microbiol., 5, 365-403 (1981). 15. Losick R, Pero J: Cascades of Sigma factors. cell. 25,

6. Tanizawa K, Asano S, Masu Y, Kuramitsu S8, 582-584 (1981).

Kagamiyama H, Tanaka H, Soda K.. The primary 16. Pei-Zhi, W, and H.D. Roy. Pverlapping promoters
structure of thermostable D-amino acid aminotransferase transcribed by Bacillus subt.ilis G55 and 637 .RNA
from a thermophilic Bacillus species and its correlation polymerase holoenzymes during growth and stationary
with L-amino acid aminotransferases. ~J.Biol Chem., phase. J. Biol. Chem. U.S.A. 259, 8619-8625 (1984).

264. 2450-2456 (1989) 17. Ruiqiong, YE. and Sul-Lam, WOl'lg.Z Transcriptional

7. Moon-Hee. S.. K. Tanizawa, H. Tanaka. S. Kuramitsu Regulation of the Bacillus subtilis Glucitol Dehydro-
H. Kagamiyama, KHirotsu, A. Okamoto, T. Higuchi genase Gene. Jounal of Bateriology, 17611, 3314-4420
and K. Soda.: Thermostable Aspartate Aminotransferase (1994).
from a Thermophilic Bacillus Species. J. Biol. Chem., 18. Ayers, D. G, Auble, D. T and deHaseth, PL.
266, 2567-2572 (1991). Promoter recognition by E.coli RNA polymerase. Role

8. Kuroda, S., K. Tanizawa, Y. Sakamoto, H. Tanaka and of the spacer DNA in functional complex formation.

K. Soda.: Alanine dehydrogenases from Two Bacillus J. Mol. Bti"l' 207, 749-756 (1989). .
Species with Distinct Thermostabilites :  Molecular 19. KOba}fa.Shl M, Naga'ta 'K" @d Ishihama A.: Promoter
Cloning, DNA and Protein Sequence Determination selectivity of Escherichia coli RNA polymerase: effect
and Structural Comparison with Other NADP'- of base substitutions in the promoter -35 region on
Dependent Dehydrogeanse. Biochemistry, 29, 1009-1015 promoter strength. Nucleic Acid Research, 1824, 7367-
(1990). 7372 (1990).

9. Maniatis, T., E.F. Fritsch, and J. Sambrook. Molecular 20. Tamar  Schurr, Eyal Nadir and Hanah Margalit.
cloning a laboratory manual. Cold Spring Harbor Identification and characterization of Escherichia coli
Laboratory New York, (1989) ribosomal binding sites by free energy computation.

10. Sanger, F, S. Nicklen, and A. R. Coulson: DNA Nucleic Aicds Research, 21, 4019-4023 (1993).

Journal of Food Hygiene and Safety, Vol 15, No. 71



