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APPENDIX 1

Restriction map of pUCI 8
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APPENDIX 2
Restriction map of pJB007

Pstl 1,49
Sall 1,49

orl
pSC101 cat

Ndel 6,79

BglIl 1,86

EcoRI 6,22
Smal 6,22

pJBO07 o3
8340 bp

Swal 2,32

Psd 5,58
Bglll 5,55

EcoRI 2,95

Ndel 5,02 Sphl 3,43

Nael 4,61 ) Hpal 3,50
Pst14,10

Nael 4,11
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APPENDIX 3
Media Preparation

Turk Island Salt solution + modified BG,, medium
L Preparation of Turk Island Salt solution

Stock solution A :

Stock solution B :

KCL 33 4
MgCI26HD 2150 4
CaCl22H2) 133 g
and made up to 5 liters with distilled water
MgS047HD 314 g

and made up to 5 liters with distilled water

Composition of modified BG, Imedium (BGn medium + NaN03solution)

150
32
60
28.8
16
4.8
0.8
4.8

gl
gl
gl
gl
gl
gl
gl
gl

NaN03 50 m
KH2P04 5 ml
MgS047HD 5 ml
CaCl2 5 ml
Napo3 5 ml
citric acid 5 ml
EDTA.Na2 5 ml
MgS04.7HZ) 5 ml

* Trace element A5 solution + Co contained the following
component in gram per liter ; HB04(2.86), ZnS047HA (0.22), cuS045H2) (0.08),
MnCl44H2 (1.81), NaplopH p (0.39) and Co(N0326HA (0.049).
Culture medium of A. halophytica was prepared by adding all solution of item
2 at indicated volume to 500 ml of 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 Ib/in2for 15 minutes.
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LB medium

per liter
tryptone 10 ¢
yeast extract 5 0
NaCl 10 0

M63 medium

10X M63 stock, per liter
KH2P04 0 g
khpot WY

(nhd%o04 20 g
FeS04 5 mg
Before use, dilute concentrated media to IX with sterile water and add the
following sterile solutions, per liter :
1 m 1M MgS047HD
10 ml 20% glucose
01 ml  0.5% vitamin B, (thiamine)
5 ml 20% casamino acids
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Sequence comparison of the genes coded for betaine aldehyde dehydrogenase from

bacteria; E. coli and B. subtilis. Identical nucleotides are marked bv asterisks.

E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis
E. coli
B. subtilis

ATGTCCCGAATGGCAGAACAGCAGCTTTATATACATGGTGGTTATACCTCt'GCCACCAGC
--------------------- ATG--AGTCAAACATTATTC-ATTGACGGAGAATGGATCAG' 'GCCGAAAAA

GGTCGCACCTTCGAGACCATTAACCCGGCCAACGGTAACGTGCTGGCGACCGTGCAGGCC
GAACAGATCCGCAGTATTATCAACCCATTTAATCAAGAAGAAATTGCAAC 'GTAAGCGAG
* * * % * * kkkkkk*k *% * % k k k k k k % *

GCCGGGCGCGAGGATGTCGATCGCGCCGTGAAAAGCGCCC-—— AGCAGGIi 1GCAAAA- -A
GGAGGGCGAGAGGACGCCATCAAAGCAATCGCAGCCGCACGTAGAGCATT- 'GACAAAGGA
kkkkkkkkkkk*k * % * * * k k% *k k% * * k% *

ATCTGGGCGTCGATGACCGCCATGGAGCGCTCGCGTATTCTGCGTCGGGC IGTTGA--TA
GAATGGTCATCGCTATCCGGGCTTGAACGCGGAAAAATTGTTCTGAAAAT 'GCGGAATTA
kkk k kkk % * k% * k% kk*k *% * % * * % *%

TTCTG- CGTGAACGCAATGACGAACTCGCAAAACTGGAAACCCTCGACAC<GGAAAAGCA
ATCAGACGCGATC-—-TTGAGGAGCTGGCTGAGCTTGAATCTCTTGATAC/ EGAAAAACA
* k% k% ok * %k AT, * * * kk%x *x % * kk kkkkkk k%

TATTCGGAAACCTCAACCGTCGATATCGTTACCGGTGCGGACGTGCTGGACITACTACGCC
- - CTCGAAGAAAGCAAG-GCCGATATGGACGATATCGCCAATGTTTTTCAjVTATTACGCC
k% k% * kK * kkkkkk % * % * k% * * kk  kkkkkk

GGGCTGATCCCGGCGCTGGAAGGCAGCCAGATCCCGTTGCGT- - GAAACG' 'CCTTTGTGT
GGCTTGG-—--CAGACAAAGATGGCGGAGAGATCATTTCATCTCCGATTCC GATTCAGAA
* % * % * % * k k k k% *kkkk * * * % * * %

AT e ACCCGCCGCGAACCGCTGGGCGTAGTGGCAGGGATTGGCGCATG( IAACTACCCG
AGCAAAATTATTAGG*G;AGCCAATCGE(*BGTTTGCGGCCAGATCACTCCATGC IAATTATCCG

kkkk ok kkkkk*k

ATCCAGATTGCCCTGTGGAAATCCGCCCCGGCGCTGGCGGCAGGCAACGC;ATGATTTTC
CTCCTTCAAGCGAGCTGGAAAATCGCCCCTGCACTGGCCGCAGGAAACAC/ATCGTCATG
* k% *% kkkkk*k kkkkkk kk kkkkk kkkkk  kkk ok _gk%k * *

AAACCGAGCGAAGTTACCCCGCTTACCGCGTTAAAGCTGGCTGAAATTTACAGCGAAGCG
AAGCCGAGTGAGATTACGCCGCTGACGACAATCAAAGTCTTTAAGCTGAT( IGAAGAAGCC

kk kkkk*k

GGCCTGCCGGACGGCGTATTTAACGTGTTGCCGGGCGTGGGCGCGGAGACX :GGGCAAT-A
GGTGTTCCAAAAGGTGTCGCAAATCTTGTTCTTGGACCGGGAGCC- ACAGr 'GGGCGACGA
* % * k% * k% k% * % * * % * % kkk k% * ok kkkk k *

TCTGACCGAGCATCCGGGCATTGCCAAAGTGTCATTTACCGGCGGTGTCCt ICAGCGGCAA
GCTTGCCGTAAACAAAGACGTCGATTTGATTTCATTTACGGGCGGAATTGIAACAGGCAA

* % * k% * kkkkkkkk Kkkkkk * * *kkkk

AAAAGTGATGGCTAACTCGGCGGCCTCTTCCCTGAAAGAAGTGACCATGG; ACTGGGCGG
AAAAATCATGCGGG- - - CGGCAAGCGGAAACGTCAAAAAAATCGCCCTTG/VACTTGGCGG
kkkk Kk kk*k ***+ + * kK kkk%k k% % k% k% **+ kkkkk

TAAATCACCGCTGATCGTTTTCGATGATGCGGATCTCGATCTCGCCGCCGATATCGCCAT
GQAAAACCCAAATATTGTTTTCAAG GACGCGGATTTAGAAGTTGCGGTTG KTCAGGCCTT

kk kkkkkk *k kk kkkkkk *x k% * kkk ok



coli
subtij

coli

is

subtiiis

. coli

subtil

coli
subtil

. coli

subtil

coli

subtili

coli

Cosubtili

. coli
subtili

coli
subtil

. coli

subtil

.coli
subtili

.coli
subtili

is

is

is

S

S

S

S

S

S

w

GATGGCAAACTTCTTCAGCTCCGGTCAGGTGTGTACCAATGGCACCCGCG' 'CTTCGTTCC
AAACGCTGTATTTTTCCACGCCGGCCI>AGTATGCTCTGCAGGTTCCCGCT 'GCTTGTTGA
* %k kk*% * k k k kk kK k k% % * * % *kk k% * k%

GGC- GAAATGCAAAGCCGCATTTGAGCAGAAAATTCTGGCGCGCGTTGAGT CGATTCGCG
GGATGCCATTCAT - GATCAATTTTTGGCGGAGCTGGTCAAACGGGCAAAAF'GCATAAAAC
* % * k% k% * *k k% * * * * * k% % * *%

CGGGCGACGTTTTCGATCCGCAAACTAACTTCGGCCCGCTGGTCAGCTTO 'CGCATCGCG
TCGGAAACGGTTTTCATGCTGAGACAGAAAGCGGTCCGCTTATTTCGGCGt AGCACAGGG
*% *kkk k% *%k ok * kk * Kk kkkkkk * * k% *

ATAACGTGCTGCGCTATATCGCCAAAGGCAAAGAGGAAGGCGCGCGCGTA' TGTGCGGCG
CAAAGGTAGAAAAATATGTAGAGATCGGAATAGAGGAAGGCGCGAAGCTGIIAGACAGGAG
k% k% *kk ok % * k kK kkkkkkkkkkkkk * * k% %

GCGATGTACTGAAAGGCGATG - GCTTCGATAACGGCGCATGGGTTGCACC(IACAGTGTTC
GCAAACGCCCGGAAGATCCTGAGCTTC-AAAACGGCTTTTTCTATGAACC 'ACTATTTTC
k% ok * ok k%% * kkkkk kkkkk*k *k  kk*k * * *

ACCGATTGCAGCGACGATATGACCATCGTGCGTGAAGAGATCTTCGGGCCIVGTGATGTCC
TCAAACTGTAATTCTGACATGAGAATCGTTCAGGAAGAGGTTTTCGGTCC' GTATTGACA
* * k% % * % *+** kkkkk ok kkkkkk * kkkkk kk k% *k ok

ATTCTGACCTACGAGTCGGAAGACGAAGTCATTCGCCGCGCTAACGATACI 'GACTACGGC
GTCGAAACCTTCAGCTCTGAAGAAGAGGTAATCGAGCTTGCGAATGATAC< ATCTATGGC
* kkkk K kk kkkk*k k%  kk k% * k% kk kkkk*k *kk  kk*k

CTGGCGGCGGGCATCGTGACAGCGGACCT - GAACCGCGCGCATCGCGTCA' TCATCAGCT
TTGGCTGGAGCGGTATGGTCAAAAGACATTGAAAA&STQE*G- QASEG&T-Q( ICAGCSC(*BSI

* Kk Kk Kk K*

GGA-AGCGGGTATTTGCTGGATCAACACCTGGGGCGAATCCCCGGCAGAGMTGCCCGTTG
TGAGAATGGGAACCGTTTGGATCAACGATTTTCATCCGTACTTTGCACAAC JCGCCATGGG
k% ok kkk ok kkkkkkkkk * * % kkk K * k% *

GCGGCTACAAACACTCCGGCATTGGTCGCGAGAACGGCGTGATGACGCTCCAGAGTTACA
GCGGATATAAGCAATCCGGGTTCGGACGCGAGCTTGGAAAAATAGGCCTK ;AAGAATACA
kkkk kk kk kk kkkkk * kk kkkkkk * % * % * % * *k k%

CCCAGGTGAAGTCCATCCAGGTTGAGATGGCTAAATTCCAGTCCATAT-- -TCTAA-—

CAGAAGTCAAA--CATGTATACCGCAATACAAAACCGGCAGCGGTTAACT(IGTTTAATTC
* * k% k% * k% * * * % * % * k% * % * kk*k

ATAA
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Sequence comparison of the genes coded for betaine aldehyde dehydrogenase from

bacteria: E. coli and R. meliloti. Identical nucleotides are marked b/ asterisks.

E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coll
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti
E. coli
R. meliloti

------ ATGTCCCGAATGGCAGAACAGCAGCTTTATATACATGGTGGTTATAO TCCGCCACC
ATGAGAGCCCAACCGAAAGCCTCGCA-CTTCATCGAC- -E*GC*GAQ'[ATGTi 'GAGGACGCC

AGCGGTCGCACCTTCGAGACCATTAACCCGGCCAACGGTAACGTGCTGGCt IACCGTGCAG
GCCGGCACGGTGATCGAGAGCATCTATCCGGCGACCGGCGAAATCATCGCI'CGGCTCCAT

GCCGCCGGGCGCGAGGATGTCGATCGCGCCGTGAAAAGCGCCCAGCAGGGt 1CAAAAAATC
GCCGCAACGCCTGGGATCGTCQﬁGAAGGCGAICGCCGCGGCC*AAGCGCGCOCAGCCGGAA

TGGGCGTCGATGACCGCCATGGAGCGCTCGCGTATTCTGCGTCGGGCCGT 'GATATTCTG
TGGGCGGCGATGAGCCCGACGGCGCGCGGCCGCATCCTGAAGCGGGCCGCCGAGCTCATG

CGTGAACGCAATGACGAACTCGCAAAACTGGAAACCCTCGACACCGGAAA; ECATATTC-
CGCCAGCTCAACCGCGAGCTTTCCGAACTCGAAACGCTCGACACCGGCAA GCCGATCCA

GGAAACCTCAACCGTCGATATCGTTACCGGTGCGGACGTGCTGGAGTACTACGCCGGGCT
GGAAACCATCGTCGCCGACCCGACGTCCGGCGCCGACAGTTTCGAATTCT 'CGGCGGCGT

-GATCCCGGCGC--TGGAAGGCAGCCAGATCCCGTTGCGTGAAACGTCCT' TGTGTATAC
CGCGCCCGCCGCACTCAACGGCGATTATATCCCGCTCGGCG--GCGAC-T 'CGCCTATAC

CCGCCGCGAACCGCTGGGCGTAGTGGCAGGGATTGGCGCATGGAACTACCCGATCCAGAT
GAAGCGGGTGCCGQTCGGCGTCTGCGTCGGCATCGGCGCCTGGAACTATCCGCAG%AGAT

TGCCCTGTGGAAATCCGCCCCGGCGCTGGCGGCAGGCAACGCAATGATTT' 'CAAACCGAG
CGCCTGCTGGAAGGGTGCGCCTGCGCTCGTCGCCGGCAATGCGATGGTGT 'CAAGCCTTC

CGAAGTTACCCCGCTTACCGCGTTAAAGCTGGCTGAAATTTACAGCGAAGTIGGGCCTGCC
GGAAAACACCCCGCTCGGCGCGCTTAAGATCGCCGAAATCCTTATCGAAGCGGGTCTGCC

*k %k kkkkkkkk kkkk k kkk *k k% Kkkkk* * kkkkk kkk kkkkk

GGACGGCGTATTTAACGTGTTGCCGGGCGTGGGCGCGGAGACCGGGCAATATCTGACCGA
GAAGGGCCTGTTCAACGTCATCCAGGGCGACCGCGC--—-GACGGGCCCGC 'CCTCGTCAA
* *k kkkkk * k kkkk%k *kk*k *kk k% % *% * %

* ok x

GCATCCGGGCATTGCCAAAGTGTCATTTACCGGCGGTGTCCGCAGCGGCAIAAAAGTGAT
CCATCCGGACGTC%EgébGGTGTCGCTCACCGGCTCCGTGCCGACGGGCAi\/i/i/ié?;I’CGC

GGCTAACTCGGCGGCCTCTTCCCTGAAAGAAGTGACCATGGAACTGGGCGI iTAAATCACC
GGGCGCCGCGGCGGCCG AACTCAAGCAC%ICACCATGGAGCTCGGCGClCAAGTCGgC

GCTGATCGTTTTCGATGATGCGGATCTCGATCTCGCCGCCGATATCGCCA''GATGGCAAA
GCTGATCGTCTTCGACGATGCCGATCTCGAAAGCGCGATCGGCGGCGCCA"GCTCGGCAA
*kkkkkkkk khkkkk kkkkk F*kkkkkkk *k% *%* *kkkk *k %k % *%



coli
meliloti
coli
.meliloti
ccoli
meliloti
coli
meliloti
coli
meliloti
coli
meliloti
.coli
meliloti
coli
meliloti
coli
meliloti
coli
meliloti

coli
meliloti

CTTCTTCAGCTCCGGTCAGGTGTGTACCAATGGCACCCGCGTCTTCGTTO 'GGCGAAATG
TTTCTATTCGACCGGCCAGGTCTGCTCCAACGGCACGCGCGTCTTCGTGC/ AAGGAAGAT
* *k kkkk kkkkk k% kkkk kkhkkkk kkkkkkkkkkk K * %k

CAAAGCCGCATTTGAGCAGAAAATTCT-GGCGCGCGTTGAGCCGATTCGO 1CGGGCGACG
CAA-GGAGCCTTTCCTCGCCCGCCTCAAGGAACGCACCGAAGCGATCGTOJCGGCGACC
kkk K +* * Kk * *+ *% *kk * % *kkk * kkkkkk

TTTTCGATCCGCAAACTAACTTCGGCCCGCTGGTCAGCTTCCCGCATCGCGATAACGTGC
CCCTGGACGAGGCGACGCAGCTCGGTCCGATGGTCTCGGCGGCGCAACGCIIACAAGGTCT
* k% * *% * kkkk Kkkk Kkkkk*k kkkk kkk Kk kk k%

TGCGCTATATCGCCAAAGGCAAAGAGGAAGGCGCGCGCGTACTGTGCGGO GCGATGTAC
TCTCCTATATCGGGAAGGGCAAGGCGGAAGGCGCCCGCCTCGTCACCGGCT 1GCGGCATTC
* kkkkkkk*k kk kkkkk Kk kkkkkkkkk kkk 0k * **+* * Kk * %

TGAAAGGCGATGGCTTCGATAACGGCGCATGGGTTGCACCGACAGTGTTC/IVCCGATTGCA
CCAATA- - -ATGTGAGCGGCGAAGGCACCTATATCCAGCCGACCGTCTTOICCGACGACA
*% *kk *% * kk%k k% * kkkkk kk  kkk  kkk*k +*

GCGACGATATGACCATCGTGCGTGAAGAGATCTTCGGGCCAGTGATGTCCLTTCTGACCT
CCGACGGGATGACGATCGCGCGCGAAGAAATCTTCGGACCGGTCATGTGO iTGCTCGACT
kkkkk kkkkk kkkk  kkk kkkkk Kkkkkkkk kk k% kkkk k k k% *%

ACGAGTCGGAAGACGAAGTCATTCGCCGCGCTAACGATACCGACTACGGO TGGCGGCGG
TCGACGACGAGGTGGAAGTCATCGCACGCGCCAACGCCACCGAATTCGGCCTTTCGGCCG
* Kk k% k% kkkkkkk*k kkkkk kkk*k kkkkk Kk kkk*k * kkk*k %

GCATCGTGACAGCGGACCTGAACCGCGCGCATCGCGTCATTCATCAGCTGOAAGCGGGTA
GCGTCTTCACCGCGGACCTCACCCGCGCCCACCGGGTCGCCGACCGGCTOIAAGCCGGCA
kk kk k kk kkkkkkkk k kkkkkk kk Kkk kkk * k kk*% kkkk kk %

TTTGCTGGATCAACACCTGGGGCGAATCCCCGGCAGAGATGCCCGTTGGO K3CTACAAAC
CGCTETGGATCAACACCTACAATCTCTGCCCGGTAGAGATCCCCTTTGGO fGGTCCAAGC

kkkkkkkkkkkk*k

ACTCCGGCATTGGTCGCGAGAACGGCGTGATGACGCTCCAGAGTTACACO 'AGGTGAAGT
AATCGGGTTTCGGGCGGGAGAATTCGGTCGCGGCGCTCAACCACTATACCGAGCTCAAGA

* k% k% * k% K kkkkk * kkkkk % kk kkk kk ok kk%k

CCATCCAGGTTGAGATGGCTAAATTCCAGTCCATATTCTAA
CCGTCTATGTCGGCATGGGGCCGGTCGAGGCGCCGTATTGA
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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.

subtais
meliloti
subtilis
meliloti
Cosubtilis
meliloti
subtilis
meliloti
Cosubtilis
meliloti
Cosubtilis
meliloti
subtilis
meliloti
subtilis
meliloti
subtilis
meliloti
subtilis
meliloti
subtilis
meliloti
subtilis
meliloti
subtilis
meliloti
subtilis
mellloti

. ATGAGTCAAACATTATTCATTGACGGAGAATGGATIIAGTGCCGA
ATGAGAGCCCAACCGAAAGCCTCGCAC——-TTCATCGACGGCGAATATGT' 'GAGGACGC
* k% * %k kkkkk Kkkkkk Kkkkk * * k%

AAAAGAACAGATCCGCAGTATTATCAACCCATTTAATCAAGAAGAAATTGC/ACTGTAAG
CGCC(EGCACGGIGATEGAG;AGC*AIC*Tf\IC*CGGCG*ACCGGCEAAATCfIE%CCCGGCICCA

CGAGGGAGGGCGAGAGGACGCCATCAAAGCAATCGCAGCCGCACGTAGAGO .TTTGACAA
TGCCGCAACGCCTGGGATCGTCGAGAAGGCGATCGCCGCGGCC--AAGCGC-—-GCGCA
* * % * % * % *%k k% kk k% kkkkk kk k% *k k% * *

AGGAGAATGGTCATCGCTATCCGGGCTTGAACGCGGAAAAATTGTTCTGAA/ATTGCGGA
GCCGGAATGGGCGGCGATGAGCCCGACGGCGCGCGGCCGCATC-CTGAA<ICGGGCCGC
*kkkk ok k% *k ok * * * *kkkk * % kkkkk * k %

ATTAATCAGACGCGATCTTGAG-—-—-GAGCTGGCTGAGCTTGAATCTCTTGA' 'ACAGGAAA
CGAGCTCATGCGCCAGCTCAACCGCGAGCTTTCCGAACTCGAAACGCTCGACACCGGCAA
* Kk *k k k% * *kkkkk * % k kkk k k% k% *kk *k*k k%

AACACTCGAAGAAAGCAAGG-—-CCGATATGGACGATATCGCCAATGTTTT 'CAATATTA
GCCGATCCAGGAAACCATCGTCGCCGACCCGACGTCCGGCGCCGACAGTTTCGAATTCTT
* k k ok k ok ok k k % * * ok k ok * * ok k k% * k% * k% *

CGCCGGCTTGGCAGACAAAGATGGCGGAGA-GATCATTTCATCTCCGATTO TGATTCAG
CGGCGGCGTCGCGCCCGCCGCACTCAACGGCGATTATATCCCGCTCGGCGGCGACTTCGC
kk kkkk k k% * * * * * ok kk k% * % * Kk

AAAGCAAAATTATTAGGGAGCCAATCGGGGTTTGCGGCCAGATCACTCCATGGAATTATC
------- CTATACGAAGCGGGTGCCGCTCGGCGTCTGCGTCGGCATCGGCGCCK IGAACTATC
* k% * kkk kk*k kkkk kk kkkk % * k% * kK kkk kkk*

CGCTCCTTCAAGCGAGCTGGAAAATCGCCCCTGCACTGGCCGCAGGAAACAI'AATCGTCA
CGCAGCAGATCGCCTGCTGGAAGGGTGCGCCTGCGCTCGTCGCCGGCAATGCGATGGTGT
* Kk k * * % kkkkkk*k kk kkkkk kk Kk kkk kk k% *k k%

TGAAGCCGAGTGAGATTACGCCGCTGACGACAATCAAAGTCTTTAAGCTGA' 'GGAAGAAG
TCAAGCCTTCGGAAAACACCCCGCTCGGCGCGCTTAAGATCGCCGAAATCC TATCGAAG
*k ok ok kk k% K kkkkk kK * * k% * k * * *k kK

CCGGTGTTCCAAAAGGTGTCGCAAATCTTGTTCTTGGACCGGGAGCCACAG' 'GGGCGACG
CGGGTCTGCCGAAGGGCCTGTTCAACGTCATCCAGGGCGACCGCGCGAC-- GGGCCCGC
* kkk ok kk kk kk * *% * * % * % * k% k% *kkk

AGCTTGCCGTAAACAAAGACGTCGATTTGATTTCATTTACGGGCGGAATTG/AACAGGCA
TCCTCGTCAACCATCCGGACGTCGCCAAGGTGTCGCTCACCGGCTCCGTGO IGACGGGCA
k% ok % * kkkkkkk * k k% * kk k%% * *kk  kkk*k

AAAAAATCATGCGGGCGGCAAGCGGAAACGTCAAAAAAATCGCCCTTGAAC TGGCGGGA
AAAAAGTCGCGGGCGCCGCGGCGGCCGAACTCAAGCACGTCACCATGGAGC 'CGGCGGCA
kkkkk k% * k kk k% * * *k kK * k% k% k k% % kkkkk *

AAAACCCAAATATTGTTTTCAAGGACGCGGATTTAGAAGTTGCGGTTGATO.GGCCTTAA
AGTCGCCGCTGATCGTCTTCGACGATGCCGATCTCGAAAGCGCGATCGGCG(1CGCCATGC
* * % k% k% kkk Kk kk kk Kkkk * Kkk*% k% ok % kkk ok



subtilis

meliloti
. subci.lis
meliloti
subtilis
meliloti
.osubci fis
meliloti
. osubtitis
meliloti
subtilis
meliloti
Csubtiiis
melilc'ti
subtilis
meliloti
subtil is
meliloti
subtilis
meliloti
subtilis

meliloti

ACGCTGTATTTTTCCACG-CCGGCCAAGTATGCTCTGCAGGTTCCCGCTTGI TTGTTGAG
TCGGCA-ATTICTATTCGACCGGCCAGGTCTGCTCCAACGGCACGCGCGTCITCGTGCAA

GATGCCATTCATGATCAATTTTTGGCGGAGCTGGTCAAACGGGCAAAACGO kTAAAACTC
AGGAAGATCAAGGAGCCTTTCCTCGCCCGCCTCAAGGAACGCACCGAAGCG TCGTCATC

GGAAACGGTTTTCATGCTGAGACAGAAAGCGGTCCGCTTATTTCGGCGGAGCACAGGGCA
GGCGACCCCCTGGACGAGGCGACGCAGCTCGGTCCGATGGTCTCGGCGGCGI AACGCGAC
* % *% * * ok * kk*k * kkkkkkk % * kkkkkk*k * % PR

AAGGTAGAAAAATATGTAGAGATCGGAATAGAGGAAGGCGCGAAGCTGGAGIVCAGGAGGC
AAGGTCTTCTCCTATATCGGGAAGGGCAAGGCGGAAGGCGCCCGCCTCGTCCCGGCGGC
*kkkk k% k Kk k% k% % * *k 4 « k%  kk*k

KKK KKk K k%

AAACGCCCGGAAGATCCTGAGCTTCAAAACGGCTTTTTCTATGAACCTACT/TTTTCTCA
GG-CATTCCCAATAATGTGAGCGGCGAA- - GGCACCTATATCCAGCCGACCTITCTTCGCC
* * k% % *kkkk * k% * k% * * k% k% * kkk %

AACTGTAATTCTGACATGAGAATCGTTCAGGAAGAGGTTTTCGGTCCTGTA' TGACAGTC
GACGACACCGACGGGATGACGATCGCGCGCGAAGAAATCTTCGGACCGGTCINTGTGCGTG
* % * * *k k% *k kK * kkkkk * kkkkk kk k% * % *%

GAAACCTTCAGCTCTGAAGAAGAGGTAATCGAGCTTGCGAATGATACCATC'ATGGCTTG
CTCGACTTCGACGACGAGGTGGAAGTCATCGCACGCGCCAACGCCACCGAA'TCGGCCTT
*k k% * L kk kk kkk%k * *%k k% % * k% *kk K

GCTGGAGCGGTATGGTCAAAAGACATTGAAAAGTGCGAACGGGTAGCAGCO IGCTTGAGA
TCGGCCGGCGTCTTCACCGCGGACCTCACCCGCGCCCACCGGGTCGCCGAC( (GGCTCGAA

ATGGGAACCGTTTGGATCAACGATTTTCATCCGTACTTTGCACAAGCGCCA- 'GGGGCGGA
GCCGGCACGCTCTGGATCAACACCTACAATCTCTGCCCGGTAGAGATCCCCTTGGCGGG

TATAAGCAATCCGGGTTCGGACGCGAGCTTGGAAAAATAGGCCTTGAAGAA'ACACAGAA
TCCAAGCAATCGGGTTTCGGGCGGGAGAATTCGGTCGCGGCGCTCAACCAC ATACCGAG
* * % kk kkkkk kk kk*k * * +* * * * k% k%

kkkkkk

GTCAAACATGTATACCG: AATACAAAACCGGCAGCGGTTAACTGGTTTAAT' 'CATAA
CTCAAGACCGTCTATGTCGGCATGGGGCCGGTCGAGGCG- - CCGTATTGA- -----
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