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Restriction map o f pUCl 8
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A PPEN DIX  2 
Restriction map o f pJB007
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A PPEN D IX  3 
Media Preparation

Turk Island Salt solution + modified BG,, medium
1. Preparation o f Turk Island Salt solution

Stock solution A : KC1 33.3 a5

MgCl2.6H20 275.0 a5

CaCl2.2H20 73.3 g
and made up to 5 liters with distilled water

Stock solution B : M gS04.7H20 374 g
and made up to 5 liters with distilled water

Composition o f modified BG, 1 medium (BGn medium + N aN 03 solution)
150 g/1 N aN 03 50 ml
32 g/1 KH2PO4 5 ml
60 g/1 M gS04.7H20 5 ml
28.8 g/1 CaCl2 5 ml
16 g/1 N a p o  3 5 ml
4.8 g/1 citric acid 5 ml
0.8 g/1 EDTA.Na2 5 ml
4.8 g/1 M gS04.7H20 5 ml

* Trace element A5 solution + Co contained the following 
component in gram per liter ; H4B 0 4 (2.86), ZnS04.7H20  (0.22), c u S 0 4.5H20  (0.08), 
MnCl4.4H20  (1.81), N a p lo p H p  (0.39) and C o(N 03)2.6H20  (0.049).

Culture medium o f A. halophytica  was prepared by adding all solution o f item 
2 at indicated volume to 500 ml o f Stock solution A and 500 ml oi' Stock solution B. 
To this mixture 140.8 g NaCl was added and adjusted pH to 7.6 by slowly adding 2 M 
NaOH then adjusted the final volume to 5 liters with distilled water The medium was 
sterilized by autoclaving at 151 lb/in2 for 15 minutes.
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LB medium
per liter

tryptone 10 g
yeast extract 5 g
NaCl 10 g

M63 medium
1 OX M63 stock, per liter

KH2PO4 30 g
k 2h p o 4 70 g
(n h 4)2s o 4 20 g
F eS04 5 mg

Before use, dilute concentrated media to IX with sterile water and add the 
following sterile solutions, per liter :

1 ml 1 M M gS04.7H20
10 ml 20% glucose
0.1 ml 0.5% vitamin B, (thiamine)
5 ml 20% casamino acids
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Sequence comparison o f the genes coded for betaine aldehyde dehydrogenase from 
bacteria: E. coli and B. subtilis. Identical nucleotides are marked bv asterisks.

APPENDIX 4

E .  c o l i  
B .  s u b t i l  i s

A TG TCCCG A A TG G CA G A A CA G CA G CTTTA TA TA CA TG G TG G TTA TA CCTCt 'G CCACCAGC
---------------------A T G - -  A G TC A A A C A TT A TT C  -  ATTG ACGG A G A ATG GA TCA G ' 'GCCGAAAAA

★ ★ * * *  ★  *★  * *  * *  * * * * * * * * * *  *

E . c o l i  
B .  s u b t i l i s

G G TCG CA CC TTCG A GA CC ATTA A CCC GG CC A AC GG TAA CG TG CTG G CG A CCG TG C AG G CC 
G A A C A G A TC CG CA G TA TTA TC A A CC CA TTTA A TC A A G A A G A A A TTG CA A C 'GTAAGCGAG 
* * * * * * * * * * * * *  * *  * *  * * * * * * *  *

E .  c o l i  
B .  s u b t i l i s

GCCGGGCGCGAG G A TG TCG ATCG CG CCG TG AA A A G CG CCC-------- AGCAGGi 1GCAAAA- -A
GGAGGGCGAGAGGACGCCATCAAAGCAATCGCAGCCGCACGTAGAGCATT- 'GACAAAGGA 
★  * * * * * * * * * * * *  * *  * * * * * *  * * * *  * * * *  *

E . c o l i  
B .  s u b t i l i s

A TC TG G G C G T C G A TG A C C G C C A T G G A G C G C T C G C G T A T TC TG C G T C G G G C  IG T TG A - -  T A  
G A A TG G TCA TCG CTA TCCG G G CTTG A A CG CG G A A A A A TTG TTCTG A A A A T’ 'G CG G A A TTA  

* * *  * * * *  * * * *  * * *  * * *  **★  * * * * *  * *

E .  c o l i  
B .  s u b t i l i s

T T C T G - CGTGAACGCAATGA CG A ACTCG CA A A A CTG G A AA CCCTCG ACAC< 'GGAAAAGCA
A TC A G A CG CG A TC------T TG A G G A G C T G G C T G A G C TT G A A T C TC TT G A T A C / Æ GAAAAACA

*★  ★  * *  * *  * * * *  ★ * *★  *★  * ★ * * * *  * *★  *★  * *  * * * * * *  * *

E .  c o l i  
B . s u b t i l  i s

TA TTC G G A A A CCTCA ACCG TCG A TATCG TTA CCG G TG CG G A CG TG CTG GA C1TA CTA CG CC  
-  -  CTCGAAGAAAGCAAG -  G C C G A TA T G G A C G A TA T C G C C A A TG T TT TT C A j vTATTACGCC 

* * *  * * * * *  * * * * * * *  * * *  * * *  * * * *  * * * * * *

E .  c o l i  
B .  s u b t i l i s

G G GCTG A TCC CG G CG CTG G A A G G CA G CCA G A TCC CG TTG CG T- - GA AA CG ' 'C C T T T G T G T
G G C T T G G ------CA G A CA A A G A TG G C G G A G A G A TC A TTTC A TC TC C G A TTC C  ’GA TTCA GA A
* *  * *  * *  * * * * * *  * * * * *  * * * *  * * *

E .  c o l i  
B .  s u b t i l i s

A T -------- ACCCGCCGCGAA CCGCTG G GCGTA G TG G CA G GG A TTG G CG CA TG ( IAACTACCCG
A G CA AA A TTA TTA GG G A G CCA A TCG G G G TTTG CG G CCA G A TCA CTCCA TG c IAA TTA TCCG  
* * * * * * *  * * * * *  * * * *  * * * * * * * * * * *

E .  c o l i  
B .  s u b t i l i s

A T C C A G A T TG C C C TG T G G A A A TC C G C C C C G G C G C T G G C G G C A G G C A A C G C ;A T G A TT TT C  
CTCCTTC A A G CG A G CTG G A A A A TCG CCCCTG CA CTG G CC G C A G G A A A C A C /A TCG TCA TG  

* * *  * *  * * * * * *  * * * * * *  * *  * * * * *  * * * * *  * * *  * - • * *  * *

E .  c o l i  
B .  s u b t i l i s

A A ACCG AG CG A A G TTACCCCG CTTA CCGCG TTAA A G CTGG CTG AA A TTTACAG CG A A G CG  
A A G C CG A G TG A G A TTA CG CCG CTG ACGA CA A TCAA A G TCTTTA A G CTG A T( IGAAGAAGCC 
* *  * * * * *  * *  * * * *  * * * * *  * *  * * * *  * *  *  * * * * * *

E . c o l i  
B .  s u b t i l i s

GGCCTGCCGGACGGCGTATTTAACGTGTTGCCGGGCGTGGGCGCGGAGACX :G G GCAA T- A  
G G TG TTCCA A A A G G TG TCG CA A A TCTTG TTC TTG G A CC G G G A G C C- A CAGr ’GGGCGACGA 
* *  * * *  * * *  * *  * *  * * * * *  * * *  * *  * * * * * *  * *

E .  c o l i  
B .  s u b t i l i s

TCTG A CCG A G CA TC CG G G CA TTG CCA A A G TG TC A TTTA CCG G CG G TG TCCt ICAGCGGCAA 
G C T TG C C G T A A A C A A A G A C G T C G A TT TG A TT TC A T T TA C G G G C G G A A TT G iA A C A G G C A A  

* *  * * *  * * * * * * * * * * * * * *  * * * * *  * * * * * * *

E .  c o l i  
B .  s u b t i l i s

A A AA G TG A TG G CTA A C TC G G CG G CCTCTTCC CTG A A A G A A G TG A CCA TG G ; A C TG G G C G G  
A A A A A TC A TG CG G G - -  -  CGGCAAGCGG A A A CG TCA A A AA A A TCGCCCTTG / vACTTGGCGG 
* * * *  * * * *  * * * +  + * * * * *  * *  * * *  * * * * +  * * * * *

E .  c o l i  
B .  s u b t i l i s

T A A A T C A C C G C T G A T C G TT TT C G A TG A TG C G G A TC T C G A TC TC G C C G C C G A T A TC G C C A T  
G A A A A A C C C A A A TA TTG TTTTCA A G G A C G C G G A TTTA G A A G TTG C G G TTG K TC A G G CCTT 

* * *  * *  * *  * * * * * *  * * *  * * * * * *  * * *  * * *  * * *  * * *  *
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E .  c o l i  
B .  s u b t i j  i s

E .  c o l i  
B .  s u b t i ï i s

E . c o l i  
B .  s u b t i l  i s

E .  c o l i  
B .  s u b t i l  i s

E . c o l i  
B .  s u b t i l  i s

E .  c o l i  
B .  s u b t i l  i s

E .  c o l i  
B . s u b t i l  i s

E . c o l i
B .  s u b t i l  i s

E .  c o l i  
B .  s u b t i l  i s

E . c o l i  
B .  s u b t i l  i s

E . c o l i  
B .  s u b t i l  i s

E . c o l i  
ร .  s u b t i l  i s

G A TG G CA A A CTTCTTCA G CTCCG G TCA G G TG TG TA CCA A TG G CA CCC G C G ' 'C T T C G T T C C  
A A A C G C TG TA T TT TT C C A C G C C G G C C i > A G T A T G C T C T G C A G G T T C C C G C T  'G C T T G T T G A  

* ★ ★  * * * * * * * * * * * * * * * *  * * * * * * * * ★ ไ*โ**

G G C - G A AA TGCAA A G CCG CA TTTG AG CA G A AA A TTCTG GCGCGCG TTGA G f ‘C G A TTCG CG  
G G A TG C C A TTC A T -  GA TCA A TTTTTGG CG G A G CTG G TCA AA CG G G CA AA A f 'GCATAAAAC 
* *  * * *  * *  * * * * *  * * * * *  * *  * * * *

CG G G CG A C G T TT T C G A T C C G C A A A C T A A C T TC G G C C C G C T G G T C A G C TT O  'CGCATCG CG  
T C G G A A A CG G TTTTCA TG CTG A G A CA G A A A G CG G TCC G C TTA TTTC G G CG t ะAGCACAGGG 

* *  * * * * * *  * * * * * * * * * * * * * * *  * * * *  * ★

ATAACG TG CTG CG CTATA TCGCCA AA G G CA AA G A G GA A G G CG CG CG CG TA ' 'TG TG CG G CG  
CAAAGGTAGAAAAATATGTAGAGATCGGAATAGAGGAAGGCGCGAAGCTGIIAGACAGGAG 

* *  * *  * * *  * * * ★ * * * * * * * * * * * * * * *  * * * *  *

G CG A TG T  A CTG  AAAGG CG A TG  -  G CTTCG A TA A CG G CG CA TG G G TTG CA CC( IACAG TGTTC 
G C A A A C G C CCG G A A G A TC CTG A G CTTC- A A A A C G G C T T T T T C T A T G A A C C  'A C T A T T T T C  
* *  * * * * * *  ★ * * * * * *  ★  * * * * * *  ★  * *  * * *  ★ * * ★ ★ *

A CCG A TTG CA G C G A C G A TA TG A CCA TC G TG CG TG A A G A G A TC TTCG G G CC /vG TG A TG TCC 
T C A A A C T G TA A TT C T G A C A T G A G A A TC G T TC A G G A A G A G G TT TT C G G TC C ' ’G TA T TG A C A  

* * * *  * * *  * + * *  * * * * *  * * * * * * *  * * * * * *  * *  * *  * *  *

A TTCTG A CC TA CG A G TCG G A A G A CG A A G TCA TTCG CC G C G C TA A CG A TA CI 'G A CTA CG GC 
GTCGAAACCTTCAG CTCTGA A G A AG A G GTA A TCG A G CTTG CG A ATG A TA C< A T C T A T G G C  

* * * * *  * * *  * * * * *  * *  * *  * *  * * *  * *  * * * * *  * * *  * * *

CTG GCGG CG G G CA TCGTG ACAG CG G A CCT -  G A AC CG CG CG CA TCG CG TCA ' T C A T C A G C T  
TTG G CTG G A G CG G TA TG G TC A A A A G A C A TTG A A A A G TG C G - A A C G G G T- A( ÎCAGCCCG CT

* * * *  * * *  * *  * * * * ** * * * * * *

G G A -A G C G G G T A T TT G C T G G A TC A A C A C C TG G G G C G A A T C C C C G G C A G A G ^T G C C C G T TG  
TGA G A ATG G G A A CCG TTTG G A TCA A CG A TTTTCA TCC G TA CTTTG C A C A A C JCGCCATGGG 

* *  * * * *  * * * * * * * * * *  *  * * * * *  * * * *  *

G CG G CTA CA A A CA CTCCG G CA TTG G TCG CG A G A A CG G CG TG A TG A CG CTCCA G A G TTA C A  
G CG G ATA TA A G CA A TCCG G G TTCG G A C G C G A G CTTG G A A A A A TA G G CCTK  ;AAGAATACA 
* * * *  * *  * *  * *  * * * * *  * * *  * * * * * *  * *  * *  * *  * * * * *

C C C A G G TG A A G TC C A TC C A G G TTG A G A TG G C TA A A TTC C A G TC C A TA T- -  - T C T A A ------
CA G A A G T C A A A --C A T G TA T A C C G C A A T A C A A A A C C G G C A G C G G TT A A C T( IG T TT A A TT C  
* * * *  * *  * * *  * * * *  * *  * * *  * *  * * * *

ATAA



71

APPENDIX 5

Sequence comparison of the genes coded for betaine aldehyde dehydrogenase from
bacteria: E. coli and R. meliloti. Identical nucleotides are marked b /  asterisks.

E .  c o l i  
R .  m e l i l o t i

------A TG TCCCG A A TG G CA G A A CA G CA G CTTTA TA TA CA TG G TG G TTA TA O  'TCCG CC A C C
A TG A G A G C C C A A C C G A A A G C C T C G C A -C TT C A TC G A C -  -G G C G A A TA TG Ti 'GAGGACGCC 

* ★  ★  ★  ★  ★  ★  ★  ★ ★ ★ ★ ★ ★ ★ ★  ★  ★  * * * * * * ★  ★  ★  ★

E .  c o l i  
R .  m e l i l o t i

A G CG G TCG CA CCTTCG AG A CCA TTA A CCCG G CCAA CG G TA A CG TGCTG G Ct IACCGTGCAG 
GCCGGCACGGTGATCGA G A GCATCTA TCCGG CG A CCG G CG A A ATCA TCGCi 'C G G CTCCA T 

*★ * ★ ★ ★ ★ ★ ★ ★ ★ ★  ★  ★ ★ ★ ★ *★ ★ ★ * ★  ★  ★  ★  ★  ★  ★  ★

E .  c o l i  
R .  m e l i l o t i

GCCGCCGGGCGCGAGGATGTCGATCGCGCCGTGAAAAGCGCCCAGCAGGGt 1CAAAAAATC 
GCCGCAACGCCTGGGATCGTCGAGAAGGCGATCGCCGCGGCCAAGCGCGCOCAGCCGGAA 
★  ★ ★ ★ ★  ★ ★  ★  ★  ★ ★ *1*-* ★ ★  * ★ ★ * ★ ★ ★  ★  ★ ★

E .  c o l i  
R .  m e l i l o t i

TG G G CG TC G A TG A C CG CCA TG G A G CG CTC G C G TA TTCTG C G TCG G G CCG T' 'G A T A T TC TG  
TGG G CG G CG ATG A GCCCG ACGGCGCGCGGCCGCATCCTGAAGCGGGCCGCCGAGCTCATG 
★  ★ ★ ★ ★ ★  ★ ★ ★ ★ ★ ★  ★  ★  ★  ★ ★  * * * * ★ ★  ★ ★  ★ ★ ★  ★ ★ ★ ★ ★ ★ ★  ★ ★  ★  ★ ★

E .  c o l l  
R .  m e l i l o t i

CGTGAACGCAATGACGAACTCGCAAAACTGGAAACCCTCGACACCGGAAA; Æ C A T A T T C  -  
CG CCA G CTCA A CCG CG A GCTTTCCG AA CTCG A A ACGCTCG A CA CCG G CA A  G CCG A TCCA  
★ ★  ★  ★  ★ ★ ★  ★ ★ ★  ★ ★  ★  ★ ★ ★ ★  ★ ★ ★ ★ ★  ★ ★ ★ ★ ★ ★ ★ ★ ★ ★ ★  ★ ★  ★ ★  ★ ★  ★

E . c o l i  
R .  m e l i l o t i

G G AA A CCTCA A CCG TCG ATA TCG TTA CCGG TGCGG A CG TGCTG G A GTA CTA CG CCGG G CT 
G G AA A CCA TCG TC G C CG A C CCG A CG TCC G G CG CC G A CA G TTTCG A A TTC T' 'C GGCGGCGT 
★ ★ ★ ★ ★ ★ ★  ★ ★  ★ ★ ★  ★ ★ ★ ★  ★ ★  ★ ★ ★  ★  ★ ★  ★  ★ ★  ★ ★  ★ ★ ★  ★

E .  c o l i  
R .  m e l i l o t i

-G A T C C C G G C G C --T G G A A G G C A G C C A G A T C C C G T TG C G T G A A A C G TC C T' T G T G T A T A C  
C G C G C C C G C C G C A C T C A A C G G C G A T T A T A T C C C G C T C G G C G --G C G A C -T  ’CG CCTA TA C 

★  ★ ★ ★ ★  ★ ★ ★  ★  ★  ★ ★ ★  ★  ★ ★ ★ ★ ★ ★  ★  ★  ★  ★ ★  ★  ★  ★  ★ ★ ★ ★ ★

E .  c o l i  
R .  m e l i l o t i

CCGCCGCGAACCGCTG G GCGTA G TG G CA GG G A TTG G CG CA TG G AA CTA CCCG A TCCA G AT 
G A A G CG G G TG CCGCTCG G CG TCTG CG TCG GCATCG G CG CCTG GA A CTATCCG CA G CA G A T 

★ ★  ★  ★ ★ ★ *★  ★ ★ ★ ★ ★  ★  ★ ★  ★ ★  ★ ★ ★ ★ ★  ★ ★ ★ ★ ★ ★ ★ ★  ★ ★  *★ ★ ★ ★

E .  c o l i  
R .  m e l i l o t i

TGC CCTG TG G A A A TC CG CCCC G G CG CTG G C G G C A G G CA A CG CA A TG A TTT' ’CAAACCGAG 
CG CCTG CTGG A A G G G TG C G C CTG CG CTCG TCG CCG G CA A TG CG A TG G TG T' ’CA A G CCTTC 

★ ★ ★  ★ ★ ★ ★ ★  ★ ★  ★ ★  ★ ★ ★ ★ ★  ★  ★ ★  ★ ★ ★ ★ ★  ★ ★  ★ ★ ★  ★  ★  ★ ★ ★  ★ ★

E .  c o l i  
R .  m e l i l o t i

CG A A GTTA CCCCG CTTA CCGCGTTA A A G CTG G CTGA A A TTTACAG CG A A Gf IGGGCCTGCC 
G G AA A A CA CCCCGCTCG G CG CG CTTA A G ATCG CCGA A A TCCTTA TCG A A GCGG G TCTG CC 

* * *  * * * * * * * *  * * * *  * * * *  * * *  * * * * *  * * * * * *  * * *  * * * * *

E .  c o l i  
R .  m e l i l o t i

G G ACGG CG TATTTA A CG TG TTG CCG G G CG TG G G CG CG GA G A CCG G G CA ATA TCTG A CCG A
G A A G G G CCTG TTCA A C G TCA TCCA G G G CG A CCG CG C------G A CG G G CC CG C ’CC T C G T C A A
* *  * * *  *  **  * * * * *  * * * * * * *  * * * *  *** ** * ** * *

E . c o l i  
R .  m e l i l o t i

G C A TC C G G G C A T TG C C A A A G TG TCA TTTA CCG G CG G TG TCCG CA G CG G CA iA A A A G TG A T 
CCA TCCG G A CG TCG CCAA G G TG TCG CTCACCG G CTCCG TG CCG A CG G GCA i\AA A A GTCG C 

★ ★ ★ ★ ★ ★ ★  ★  ★  * * * * *  ★ ★ ★ ★ ★  ★  ★ ★ ★ ★ ★ ★  ★ ★  ★  ★  ★ ★ ★ ★  * * * * * *

E .  c o l i  
R .  m e l i l o t i

G G CTA A CTCG GCG GCCTCTTCCCTG AA A G A AG TGA CCA TG G AA CTG G GCGi iTAA A TCACC
GGGCGCCG CG GCGG CCG  AACTCAAGCACGTCACCATGGAGCTCGGCGC1CAAGTCGCC
★ ★  ★  ★ ★ ★ ★ ★ ★ ★ ★  ★ ★  ★ ★  ★  * *  ★ ★ ★ ★ ★ ★ ★ ★  ★ ★  ★ ★ ★ ★  ★ ★  ★ ★  *★

E . c o l i  G C T G A T C G TT TT C G A TG A TG C G G A TC TC G A TC TC G C C G C C G A TA TC G C C A ' 'GATGGCAAA
R . m e l i l o t i  G C T G A T C G TC TTCG A C G A TG CCG A TCTCG A A A G CG CG A TC G G CG G CG CCA ''G CTCG G C A A

* * * * * * * * *  * * * * *  * * * * *  * * * * * * * *  ** *  ** * * * * *  * * * **
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E .  c o l i  
R .  m e l i l o t i

C T TC TT C A G C TC C G G T C A G G T G TG T A C C A A T G G C A C C C G C G T C TT C G T TO  'GGCGAAATG 
TTTCTA TTC G A C C G G C C A G G TC TG C TC C A A C G G C A C G C G C G TC TTC G TG C / AAGGAAGAT 

★  ไ*โ** * * * * * * * * *  * * * * * *  * * * * *  * * * * * * * * * * *  * * * *

E .  c o J i  
i ? .  m e l i l o t i

CA A A G C CG CA TTTG A G CA GA A A A TTCT -  G G CG CG CG TTG A G CC G A TTCG O  1CGGGCGACG 
C A A - G G AG CC TTTCC TC G C CCG CCTCA A G G A A CG CA CCG A A G C G A TCG TO  JC G G C G A C C  
* * *  * + *  * * *  * *+  * *  * * *  * *  * * * *  * * * * * * *

E . c o l i
R .  m e l i l o t i

TTTTCG A TCCG CA A A C TA A CTTCG G CCC G C TG G TCA G CTTC CCG CA TC G C G A TA A C G TG C 
CCCTG G A CG AG G CG A CG CAGCTCGGTCCGATGGTCTCGGCGGCGCAACGCl iACAAGGTCT 

* * *  * * *  * * * * *  * * *  * * * * *  * * * *  * * *  * * *  * *

E .  c o l i  
R .  m e l i l o t i

TGCGCTATATCGCCAA A GG CA A A G AG G A AG G CG CG CG CG TACTG TGCGG O  โG CG A TG TA C 
TCTCCTA TATCG G G AA G G G CA AG G CG G AA G G CG CCCGCCTCGTCA CCG G Cf 1GCGGCATTC 
* * * * * * * * *  * *  * * * * *  * * * * * * * * * *  * * *  * * * * + *  * * *  * *

E .  c o l i  
R .  m e l i l o t i

TG A A A GG CG A TGG CTTCG ATA ACGG CG CA TG GG TTG CA CCG A CA G TG TTC/vCCG A TTG CA  
C C A A T A - -  -  A TG TG A G CG G CG A A G G CA CCTA TA TCCA G CCG A CCG TCTTO ICC G A CG A CA  

* *  * * *  * *  * * * *  * * * * * * * *  * *  * * *  * * * *  + *

E .  c o l i  
R .  m e l i l o t i

G CG A CG ATA TG A CCA TCG TG CG TG A A G A G A TCTTCG G G C CA G TG A TG TCC/.TTCTG A CC T 
CCG A CG G G ATG A CG ATCG CG CG CG A AG A A A TCTTCG GA CCGG TCA TG TGO  iTG C TCG A CT 

* * * * *  * * * * *  * * * *  * * *  * * * * *  * * * * * * * *  * *  * *  * * * *  *  * * *  * *

E . c o l i  
R .  m e l i l o t i

A CG A G TCG G A A G A CG A AG TCA TTCG CCG CG CTA ACG ATA CCG A CTA CG G O  'TGGCGGCGG 
TCG ACGA CG A G G TG G AA G TCA TCG CA CG CG CCAA CG CCACCG AA TTCGG CCTTTCGG CCG  

* * *  * *  * * * * * * * * *  * * * * *  * * * *  * * * * *  * * * * *  * * * * *  *

E .  c o l i  
R .  m e l i l o t i

G CA TC G TG ACAG CGG A CCTG AA CCGCGCGCA TCG CG TCA TTCA TCAG CTG OA A G CG G GTA  
G CG TCTTCA CCG CG G A CCTCA CCCG CG CC CA CCG G G TCG CCG A CCG G CTO 1A A G C CG G C A  
* *  * *  * * *  * * * * * * * *  * * * * * * *  * *  * *  * * *  * *  * * *  * * * *  * *  *

E .  c o l i  
R .  m e l i l o t i

TTTG C TG G A TCA A CA CCTG G G G CG A A TCC CCG G CA G A G A TG CC CG TTG G O  K3CTACAAAC 
C G C T C T G G A TC A A C A C C TA C A A TC TC T G C C C G G T A G A G A TC C C C T TT G G O  'fGGTCCA A GC 

* * * * * * * * * * * * * *  * * * * * *  * * * * * *  *★ * * * * * *  * * * * *  *

E .  c o l i  
R .  m e l i l o t i

A CTCCG G CA TTG G TCG CG A G A A CG G CG TG A TG A CG CTCCA G A G TTA C A C O  'AGGTGAAGT 
A A TCG G G TTTCGG G CG G G AG A A TTCG G TCG CG G CG CTCA ACCA CTATA CCG A GCTCA A G A  
* * *  * *  * * *  *★  * * * * *  * *  * * * * * *  * * *  * * *  * *  * * * *

E .  c o l i  
R .  m e l i l o t i

CCA TCCA G G TTG A G A TG G CTA A A TTCC A G TCCA TA TTC TA A
CCG TCTATG TCG G CA TGG G G CCG G TCGA G G CG CCG TATTG A
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Sequence comparison of the genes coded for betaine aldehyde dehydrogenase 
between E. coli and R. meliloti. Identical nucleotides are marked by asterisks.

APPENDIX 6

B .  s u b t a i s  
R .  m e l i l o t i

............................... ................... A TG A G TCA A A CA TTA TTCA TTG A CG G A G A A TG G A TIIA G TG CCG A
A TG A G A G CCCA A CCG A AA G CCTCG CA C-------- TTCA TCG A C G G C G A A TA TG T' 'GAGGACGC

* * ★ ★  * *  * * * * *  * * * * *  * * * *  * * * *

B .  s u b t i l  i s  
R .  m e l i l o t i

A A A A G A ACAG A TCCG CA G TA TTA TCAA CCCA TTTA A TCAA G A A GA A A TTG C/ A C T G T A A G  
CG CCG G CA CG G TG A TCG AG A G CA TCTA TCCG GCGA CCGG CG A A A TCA TCG CCCG G CTCCA  

* ★ *  * * * * * * * *  * * * *  * * * *  *

B . s u b t i l  i s  
R .  m e l i l o t i

CGAGGGAGGGCGAGAGGACGCCATCAAAGCAATCGCAGCCGCACGTAGAGO .TTTG A C A A
TG C CG CA A C G C CTG G G A TCG TCG AG A A G GCGA TCG CCG CG G CC- - A A G C G C ------G CG CA

* * * * *  * * * *  * * *  * *  * * * * *  * *  * *  * *  * *  * *

B .  s u b t i l  i s  
R .  m e l i l o t i

A G G A G A A TG G TCA TCG CTATCCG G G CTTG A ACGCGG A A AA A TTG TTCTG AA / A T T G C G G A
G CCG G A ATG GG CGG CG ATGAGCCCGACGGCGCGCGGCCGCATC------CTGAA< iCGGGCCGC

* * * * * * *  * * * * * * * * * * *  * *  * * * * *  * * *

B . s u b t i l  i s  
R .  m e l i l o t i

A TT A A T C A G A C G C G A T C T TG A G ------G A GCTG G CTG A G CTTG A A TCTCTTG A ' 'ACAGGAAA
CG A G CTC A TG CG CCA G CTCA ACCG CG AG CTTTCCGA A CTCG AA A CG CTCG A CA CCG G CA A  

* * *  ★ ** * * *  * * * * * *  ★  * *  ★ * * * *  * * * * * * * * * * *

B . s u b t i l  i s  
R .  m e l i l o t i

AACACTCGAAGAAAGCAAGG------C CG A TA TG G A CG A TA TCG CCA A TG TTTT ' 'C A A T A TT A
G CCG A TC CA G G A A A CCA TC G TCG CCG A CCC G A CG TCCG G CG CCG A CA G TTTC G A A TTCTT 

* * * * * * * * * *  *  * * * *  * * * * * *  * * *  * * *  *

B .  s u b t i l  i s  
R .  m e l i l o t i

C G C C G G C T TG G C A G A C A A A G A TG G C G G A G A -G A T C A TT TC A T C T C C G A TT O  ’T G A T TC A G  
CG G CG G CG TCG CG CC CG CCG CA CTCA A CG G C G A TTA TA TCCC G C TCG G CG G CG A CTTCG C 
* *  * * * *  * * *  * * * *  *★ * * *  * *  * *  * * *

B .  s u b t i l  i s  
R .  m e l i l o t i

A A AG CA A A A TTA TTA G G G A G CC A A TCG G G G TTTG CG G C CA G A TCA CTCCA TG G A A TTA TC
------ -C TA TA C G A A G C G G G TG C C G C TC G G C G TC TG C G TC G G C A TC G G C G C C K  ÎGA A CTATC

* * * * * * *  * * * * * * * * * * * * * * * * * * * * * * *  * * *

B .  s u b t i l  i s  
R .  m e l i l o t i

CGCTCCTTCAA G CG A G CTG G A AA A TCG CCCCTG CA CTGG CCGCAG G A A ACAl 'A A T C G TC A  
CG CA G CA G ATCG CCTG CTGG A A GG G TGC GC CTG CG CTCG TCG CCG G CA ATG CG A TG G TG T 
* * *  * * *  * * * * * * *  * *  * * * * *  * *  * * * *  * *  * *  * *  * *

B .  s u b t i l  i s  
R .  m e l i l o t i

TG A A G CCG A G TG A G A TTA CG CCGCTG A CG ACAA TCA A AG TCTTTAA G CTG A' 'GGAAGAAG 
T C A A G C C TT CG G A A A A CA CCCC G C TCG G CG CG CTTA A G A TCG CCG A A A TCC 'TA TCGA A G  
* * * * * *  * * * * * * * * * *  * * * * * * * * * *  *  *

B .  s u b t i l  i s  
R .  m e l i l o t i

CCG G TG TTC CA A A A G G TG TCG CA A A TCTTG TTCTTG G A CCG G G A G CCA CA G ' 'GGGCGACG 
CG G G TCTG CCG A A G G G CCTG TTCA A CG TCA TCCA G G G C G A CC G C G C G A C- -  G G GCCCG C 
* * * *  * * *  * *  * *  * * *  * * * * *  * * *  * *  * * * *

B .  s u b t i l  i s  
R .  m e l i l o t i

A G C TT G C C G TA A A CA A A G A CG TCG A TTTG A TTTCA TTTA CG G G CG G A A TTG / A A C A G G C A  
T C C T C G TC A A C C A T C C G G A C G TC G C C A A G G TG T C G C TC A C C G G C TC C G T G O  !GACGGGCA 

* *  * * * * * * * * * *  * * * *  * * *  * * *  * * *  * * * *

B .  s u b t i l  i s  A A AA AATCATGCGGGCGGCAAGCGGAAACGTCAAAAAAATCGCCCTTGAAC T G G C G G G A
ร ิ.  m e l i l o t i  AAAAAGTCG CG G G CG CCG CG G CG G CCG A ACTCAA G CA CG TCACCA TG G A GC 'CGGCGGCA

* * * * *  * *  * * * *  * *  * * * * * *  * * *  * *  * * *  * * * * * *  *

B .  s u b t i l  i s  A A A A C C C A A A T A TT G T T TT C A A G G A C G C G G A T TT A G A A G TT G C G G TT G A T O .G G C C T TA A
ร ิ ! m e l l l o t i  A G TCG CC G C TG A TC G TCTTCG A CG A TG CC G A TCTC G A A A G CG CG A TCG G CG ( 1CGCCATGC

* * *  * *  * *  * * *  * * *  * *  * * *  * * * *  * * *  * * * * *  *



ร .  s u b t i l i s  
R .  m e l i l o t i

A C G C T G T A TT TT TC C A C G -C C G G C C A A G T A T G C T C TG C A G G TT C C C G C TT G I T T G T T G A G  
T C G G C A -A TT TC TA TT C G A C C G G C C A G G TC T G C T C C A A C G G C A C G C G C G T C r'T C G TG C A A  

* * ★ ★ ไ*โ* ★  ★ ★  ★ ★ ★ ★ ★ ★ ★  ★ ★  ★ ★ ★ ★ ★  ★ ★  ★  ★ ★ ★  ★  ★  ★  * *

B . s u b c i . l  i s  
R .  m e l i l o t i

G A TG CCA TTCA TG A TCA A TTTTTG G CG G A G C TG G TC A A A CG G G C A A A A CG O  kTAAAACTC 
A G GA A G ATCA A G G A G CCTTTCC TCG CC CG CCTCA A G G A A CG CA CCG A A G CG ^TC G TCA TC 

★ ★  ★  ★ ★  ★  ★ ★  ★  ★ ★  ★ ★  ★ ★ ★ ★  ★  ★ ★  * ★  ★

B .  s u b t i l  i s  
R .  m e l i l o t i

G G A A A CG G TTTTCA TG CTG A GA CA G A A AG CG G TCCG CTTA TTTCGG CGG A G CA CA GG G CA  
GGCGACCCCCTG G ACGA G G CG A CG CA GCTCG G TCCG A TG G TCTCG G CG G CG I A A CG CG A C 
* *  * *  * * * * * * *  * * * * * * * *  * * * * * * * * *  * * *  *

B . s u b c i  / i s  
R .  m e l i l o t i

AAGGTAGAAAAATATGTAGAGATCGGAATAGAGGAAGGCGCGAAGCTGGAG/vCAGGAGGC 
A A GG TCTTCTCCTA TA TC G G G A A G G G CA A G G C G G A A G G CG C CCG CCTCG TC ^C CG G C G G C 
* * * * *  * * *  * * * *  * *  * * * * * * * * * * *  * *  *  *  * *  * * *

ร .  s u b t i  l  i s  
R .  m e l i l o t i

A A A C G C C C G G A A G A TC C TG A G C TT C A A A A C G G C T T TT TC T A TG A A C C T A C T/.TT T TC T C A  
G G -C A T TC C C A A T A A TG T G A G C G G C G A A - - GGCACCTATA TCCA GCCG ACCf ITC T TC G C C  

* * * *  * * * * * *  * * *  * * *  * * * *  * *  * * * *  *

ร .  s u b t i l  i s  
R .  m e l i l o t i

A A CTG TA A TTC TG A CA TG A G A A TCG TTCA G G A A G A G G TTTTC G G TCCTG TA ' 'TG A CA G TC 
G A CG ACACCG ACGG G A TG A CG A TCG CG CG CGA A G AA A TCTTCG G ACCG GTC/vTG TGCGTG  

* *  * * * * * *  * * * *  * * * * * *  * * * * * *  * *  * *  * *  * *

B . s u b t i i i s  
R .  m e l  i l c ' t i

G A A A CC TTCA G C TC TG A A G A A G A G G TA A TCG A G CTTG CG A A TG A TA C CA TC'A TG G CTTG  
CTCGACTTCGACGACG AG G TG G A A GTCA TCGCACG CG CCA A CG CCA CCG A A ’ T C G G C C T T  

* * * *  * * *  * * *  * *  * * * *  * * *  * *  * * * *  * * *  *

ร .  s u b t i l  i s  
R .  m e l i l o t i

GCTGGAGCG GTA TG G TCA AA A G ACATTGA A A AG TG CG AA CG G G TA G CA G CO  ÎGCTTGAGA 
TCG G C CG G C G TCTTC A C CG CG G A CC TCA CC CG CG CCCA CC G G G TCG CCG A C( :GGCTCGAA 

★  ★  ★  ★ ★  ★  ★  ★ ★ ★  ★  ★  ★  ★ ★ ★ ★ ★  ★ ★  ★  ★  ★  ★  *

ร .  s u b t i l  i s  
R .  m e l i l o t i

A TG G G A A CC G TTTG G A TCA A CG A TTTTCA TC CG TA CTTTG CA CA A G C G C CA - 'GGGGCGGA 
G CCG G CA C G C T C TG G A TC A A C A C C TA C A A TC TC T G C C C G G TA G A G A T C C C C ’TTG G CG GG  

★ ★ ★ ★  ★ ★ ★ ★ ★ ★ ★ ★ ★ ★  ★  ★ ★ ★  ★ ★  ★ ★ ★  ★ ★  ★ ★ ★ ★ ★

B .  s u b t i l i s  
R .  m e l i l o t i

TATAAGCAA TCCG G GTTCG GA CG CG A G CTTG G AA A A ATA G GCCTTG A AG A A ' 'A CACAGAA 
TCCA A GCA A TCG G G TTTCG G G CG G G A G A A TTC G G TCG CG G C G CTC A A CC A C A TA C C G A G  
* * * * * * * * *  * *  * * * * *  * *  * * *  * * + *  * * * * *  * *

ร .  s u b t i l  i s  
R .  m e l i l o t i

G TC  AAAC A TG T  A T  AC CG c  A A T AC AAAAC CGGCAG CG G TT A A C TG G TT T  A A T ' 'CATA A  
CTCA A G A CC G TCTA TG TCGG CA TG GG G CCG G TCGA G G CG - - C C G T A T T G A - - - - - -
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