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Appendix A

Instruments, materials, chemical reagent and media

1. Instruments and materials

- Analytical balance: Mettler Toledo model AG204, Urdorf, Switzerland.

Centrifuge model Avanti J25,
, and Sorvall: Superspeed

: ,--.~¢\: Centrifuges model RC-

- CircufBtingfVatedt \\\ 8 A, Cambridge, UK.
97/

- Free Dnyer #S \ \: a 233, NewYork, USA.
- Hot plai€'a rer; $ é

- IncubatorfMdmegictelBES00 [80°C. 37°C, 45°C, 50°C, and
55°C), Gerlaniiaads -

I‘_

2, lowa, USA.

- Incubator shaker cientific model innova4300, U.S.A

= netic stirrer: | kg modelRO—16-—Cafans 28 alaysia,

- Oven: ower Hutt, New Zealand.

Aurdramimns
TR T8

Refrigerator: Sharp model FC27 (-20°C), Japan and Deep Freezer

' ontherm Digital Senes mcubator

REVCO model ULT1790-7-V12 (-80°C), USA.
- Shaking Water Bath: Memmert, model WB22 +8V1422, Germany.
- Spectrophotometer: Sherwood Scientific model259, Cambridge, UK.

- Stomacher:

Vortex mixer: Barnstead/Thermolyne model M3761 0-26, lowa, USA.



2. Chemicals

Chemicals Company Grade
Folin-Ciocalteu's pshenol Merck Analytical
Copper (l1) sulfate pentahydrate Sigma Analytical
Gucose Merck Analytical
Hydrochloric acid Merck Analytical
Sodium carbonate Merck Analytical
Sodium citrate _ Merck Analytical
Sodium hydroxide : | _ 7 erck Analytical
Sodium postassiu N Vierck Analytical
Trichloroacetic aci ‘ | Analytical
tri-sodium citrate dil Analytical
Ethylene diamine tet Analytical
Phenol red Merck Analytical
Tyrosine _ Sigma Analytical
Magnesium sulfate heptahy Analytical
Sodium chioride (o wo Erba  Analytical
Trisma base \ V' E Analytical
Sodium dodecyl sul ‘I Analytical
Phenol Analytical
Chloroform ﬂ u B ’J 7] Ej 7] s w ﬂ’iﬁ\i] Analytical

Acetone

el m ANTUNM I A g

Ethanol Carlo Erba
L-arginine monohydrochloride Fluka
L-glutamic acid sodium salt BDH
Bovine serum albumin Sigma

Analytical
Analytical
Analytical
Analytical

7



Appendix B
Culture media

All media were dispensed and steriled in autoclave for 15 min at 15 pounds

pressure (121 °C) except for acid from carbon sources test which was sterilized at 10

pounds for (110 °C) 10 min.

_ 150
FeCLAM,Q7 7 0.362
MNCl,.4H,Q757 ) ). 0.0362

s . £

N
mr @ @ @ @ @ @ Q@ Q@ «a «

Adjust p "l 2 with NaOH

. Mar.nf’lu&lf%ml%ll NIWENT

Casitone(Difco)d g
ammmzuum'mmaﬂ .
Ammonium sulfate g
Tris buffer Q.5 g
Phenol red 0.001%(1.0 ml of0.1%aqueous per 100 ml of medium)
Artificial sea water 1 L

Adjusted pH to 7.5
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3. L-arginine agar medium

Peptone 1.0 g
NaCl 100 g
K,HPO, 0.3 g
Phenol red,1.0% aq.solution 1.0 mi
L(+)arginine hydrochloride 10.0 g

Agar AT 3.0 g

Distilled Water ' 1
Dissolve the SOlidS ~adjsttopH 7.2 , distribute into tubes or

screw-capped ( ottBs"10 a depth o out 16 mm(3.5ml).

o
&)]
e (= (@ S (o)

Adjust pH 7.4

Dissolya pibrie water and sterilized at

lr‘

T il
j ¥

115 °C for 10 ‘r"

5. Gelatin agar

A 1184 ﬂﬂaﬂe‘iﬂo&lﬂwﬂ T 10% i) N

Gelatin #2% (wiv)

QW’%@W@&WﬁWﬂmﬁﬂ

6. Starch agar
JCM NO. 168 agar medium containing 10% (w/v) NaCl
Starch 1%  (wiv)
Dissolve and adjust pH 7.2.



7. Tyrosine agar
JCM NO.168 agar medium
omitted casamino acid containing
Starch

Dissolve and adjust pH 7.2.

i ¥

DIS‘;”ed water

ﬂ%ﬁﬂ%ﬂ%ﬁw gnT

10% (w/v) NaCl

1% (w/iv)
42 o]
1 I

issolve completely.

5% (w/v)
10% (w/v)

10
10

- Qe Q@ W

’Q‘W'lﬁﬁﬂ‘imllﬁ’]"mﬂ']ﬂﬂ
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Appendix C

Reagents

1. Determination of protein and soluble peptide
The protein and soluble peptide content was measured by the
method of Lowry et al. (1951) with bovine serum albumin and tyrosine as

standard, respectively:

in 1N, the i shoutg- a'fre epared before use.)

20t A (or similar ratio) Make up

dilution of culture broth (for protein

fgection mixture (for soluble

8O
—_—
peptid e detert A

b |
Ail Add 1 ml of Reagent D into theltibe and vortex immediately.

Incubate af’ wem temperaturé®6r 10 min3. After the 10. min incubation,
m u &Lffaem ( msj\ﬂaﬂ \Dj'\fj iiwediately. Incubate 30
mg\l at room temperatufe. o , o/

& W A IEloasid SV Lokl B4 WALEL: o 750 om

9 Concentrations of the samples were compared to the standard curve for
determination of values. Distilled water was used instead of sample as a
blank.
1.3 Preparation of standard curve of tyrosine
Standards of 0, 0.1, 0.2, 0.3, 0.5, 0.7 and 1.0 mM were prepared

from tyrosine. The reactions were carried out with the same procedure as
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described previously. Absorbance was plotted against various
concentrations of standards.

1.4 Preparation of standard curve of protein
Standards of 0, 0.1, 0.2, 0.3, 0.5, 0.7 and 1.0 mg/ml were
prepared from bovine serum albumin. The reactions were carried out

with the same procedure as described previously. Absorbances were

Basic f R 05 g
Tannic 1 N 0.2 g
- N 0.5 g

95% ethanol, 0.5 ml of

glucerol, and 7.5 i " arn .\o\ thane(tris)buffer.

benzidenydee, . 9

Amyl alg _ 75 g
Conc i€ A 25 mi
Dissolv e aldehyde c alcohol by -ﬂ'.‘ warming in a water bath

(about 50-55 °C). €aekand the acid witH care. Protect from light and store at 4 C

ﬂ‘UEI’J‘VlUVI‘iWEHﬂ‘i

4. Nltrateql'est reagent
0.33% sulphanilic acid in 5 N- acetic acid
Dissolve by gentle heating
Solution B
0.6% dimethyl-ai-napthylaminein 5 N-acetic acid

Dissolve by gentle heating



Appendix D

Reagent for DNA extraction and purification, DNA-DNA hybridization, and DNA
base composition

1. Saline ~-EDTA(0.15m NaCl + 0.1 M EDTA)

NaCl 8.76 g

EDTA 37.22 g
NaCl and EDTA were di 1in’l ta'pure water and adjusted the pH 8.0
by adding N HCI arn the eriled @ at 121 °C, 15 pounds/inch

2. Phosphate-
NaCl 8.00 g
KClI 0.20 g
KH,PO, . ; 0.12 g
Na,HPO,(an -‘ 0.91 g
Distilled watér = 1 L
Steriled by 0 J at 121 G, 1 4 pressure, for 15 minutes

3. 20 x SSC (20 x standard sa ate ]
NaCl 17.5 g

ﬂpumwﬂmwmnﬁ ;

D tilled water

AL AT URITNE A R

p ssure, for 15 minutes

4. 100 x Denhardt solution

Bovine serum albmin (Fraction V) 2 g
Polyvinylpyrrolidone 2 g
Ficoll 400 2 ml

Dissolve in 100 ml ultra pure water and was stored at 4 °C until used.
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5. Salmon sperm
Salmon sperm DNA 10 mg per mi
Salmon sperm DNA 10 mg was dissolved in 10 Mm Tris + EDTA buffer
pH 7.6 volume 1 ml, boiled for 10 min and then immediately cooled in ice.
Sonicated salmon sperm DNA solution foe 3 min and was store at 4 °C until

used.

ml
ml
ml
ml
ml
All of ingredients wg 4 : in uitra pure w: or steriled and kept at 4 °C
7. Hybridization solution
Prehybridi T i, 4 ml
Dextrs ﬁ: "\"’ Js g
Dissolv‘ dextran sulfa ehy ndlzatl N solutlon and keep at 4 °C
‘a o |
e-smuﬂuﬂ’l'i’l BNIWBEING
ine serum albumingFraction V) 0.25
QWﬂﬂﬁ‘rﬂ‘im umawma EJ
9 PBS

All of ingredients were mixed and keep at 4 °C
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9. Solution 2

Strepavidin —-POD conjugate 1 i
Solution1 4 ml
DissolvednStrepavidin- POD conjugate in solution 1 before used. The

solution 2 was freshlv prepared.

10. Solution 3
3,3',5,5' Tetrament

(10 mg/ml iTDMEO). ' . 100 ml
0.3% H,G , o 100 m

) ml
All of ingg€dig nixe \ heisolution 3 was freshly

prepared.

11. Nuclease P1 soluj ‘.“" 5

Dissolved Nuclga ;i*r 40 units/ml of 40 mM CH,COONa +

12mM ZnSO,p ’ 3
("

12. Alkaline phosphatase |

i

Alkaline prpsﬂnatase solution@4 units/ml of 0.1 M Tris-HCI, pH 8.1

AUEINENTHEINS
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Appendix E

Comparison of 16S rDNA nucleotide sequences between

the Virgibacillus sp. and other genera

CILUSTAL X (1.83) multiple sequence alignment.

X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSlContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ23804
D78457

Clustal Consensus

1)
W1 & TS TR

35
CTGCCCATAA

CTGCCTGTAA
CTGCCTGTAA
CTGCCTGTAA
CTGCCTGTAA
CTACCTGTA-
CTACCTGTAA
CTGCCTGTAA
CTGCCTGTAA
CTGCCTGTAA
CTGCCTGTAA
CTGCCTGTAA
CTGCCTGTAA
SAAGFCTGCCTGTAA
: TGCCTGTAA

AACTCTGCCTGTAR
. ,‘dr_g CTACCTGTAA
'CGGCGGACGG GTGAGTAACA CGTGGGCAAC CTGCCTGTAA
v g SAGTAACH SGAR CTGTAA

CGGCGGACGG GTGAGTAACA CGTGGGCAAC CTGCCTGTAA

.

CGGCEGACEG EPen ‘u ‘

s L o

* Khhkhkhkkk dhhkhkhkhhk *k kkk Kk *kk *kk Kk *

45
GACTGGGATA

GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GACTGGGATA
GATTGGGATA
GACTGGGATA
GACTGGGATA
GATTGGGATA
GATTGGGATA
GACTGGGATA
GACTGGGATA
GACCGGAATA
GATCGGAATA
GACTGGGATA
GACCGGGATA



X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1Contig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus m
AUEINENINEINg
RIAN TN INGINY

e T -

55 65 75 85
ACTCCGGGAA ACCGGGGCTA ATACCGGATA ACATTTTGAA

ACTTCGGGAA ACCGAAGCTA ATACCGGATA GGATCTTCTC
ACTCCGGGAA ACCGGGGCTA ATACCGGATG CTTGATTGAA
ACTCCGGGAA ACCGGGGCTA ATACCGGATG GTTGTTTGAA
ACTCCGGGAA ACCGGGGCTA ATACCGGATG ATGTCTTTCC
ACTCGTGGAA ACGCGAGCTA ATACCGGATA ACACTTCTGG
ATACATATCG
ATACGTTTTC
ATACTTTTCA
ATACTTTTCA
ATACTTTTCA

ATACTTTCTT
ATACTTTTCG
ATACTTTTCG
A ACACTTTTTG
AYACTTTTTA
ATACTTTTTA
GTACTTTGGT
GAGTTTCCTC
ACACCTACCT
ATACTTTCTT
ACACATCGGT
TTTT-GGA

CTTATGCTA "ATACCCEATAG

)

95
CCGCATGGTT

CTTCATGGGA
CCGCATGGTT
CCGCATGGTT
TCGCATGAGG
CTGCATGGCC
TCGCATGACG
TTGCATAAGG
TCACCTGATG
TCACCTGATG
TCACCTGATG
TTGCATAAAG
TTGCATAACG
TTGCATAACG
T-ACATGCAA
TCACATGGTA
TCACATGGTA
TCATAGGAAC
TCGCATGAGA
TCACCTGAAG
TCGCATGAAG
TCGCATGAAC
TCGCATGATC

81
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145
GGACCCGCGT

GGGCCCGCGG
GGACCCGCGG
GGACCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGT
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCCGCGG
GGGCCTGCGG

105 115 125 135
X55060 CGAAATTGAA AGGCGG-CTT C-GG-CTGTC ACTTATGGAT
X60629 GATGATTGAA AGATGG-TTT C-GG-CTATC ACTTACAGAT
X68416 CAATCATAAA AGGTGG-CTT TTAG-CTACC ACTTACAGAT
X60646 CAAACATAAA AGGTGG-CTT C-GG-CTACC ACTTACAGAT
AB127980 GAAGGCTGAA AGACGG-CCT TTGTGCTGTC ACTTACAGAT
AY057394 GGGAGTTGAA AGGCGG-CAT AAGCTGCG-C ACTCACAGAT
X60627 AT-G-CTGTC ACTTACAGAT
AJ012667 ‘ ACTTACAGAT
SSl1lContig ACTTACAGAT
PR5-1Contig ACTTACAGAT
AY543169 ACTTACAGAT
AJ315060 ACTTACAGAT
AJ009793 ACTTACAGAT
.BN1-1 ACTTACAGAT
Y11603 ACTTACAGAT
AJ316302 ACTTACAGAT
AJ315056 ACTTACAGAT
X82436 ACTTACAGAT
AF036922 ACTTACAGAT
X62174 TATC ACTTACAGAT
AJ310149 CTAG-CTATC ACTTACAGAT
AJ238042 ATC _ACTTACAGAT
D78457 TGGGAGAT
Clustal Consensus % * j[f' kR Ak RR KK

82
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155 165 175 185
X55060 CGCATTAGCT AGTTGGTGAG GTAACGGCTC ACCAAGGCAA
X60629 TGCATTAGCT -GTTGGTGAG GTAACGGCTC ACCAAGGCAA
X68416 CGCATTAGCT AGTTGGTGAG GTAACGGCTC ACCAAGGCGA
X60646 CGCATTAGCT AGTTGGTGAG GTAACGGCTC ACCAAGGCAA
AB127980 CGCATTAGTT AGTTGGTGAG GTAAGAGCTC ACCAAGGCGA
AY057394 . CGCATTAGTT AGT GAG GTAAGAGCTC ACCAAGGCCA
X60627 CGC-TTAGCT 1 AG ATAAA-GCTC ACCAAGGCG-
AJ012667 CGCAT, T AGTTGGTEGE CTAAAR ACCAAGGCGA
SSlContig AT ACCAAGGCAA
PR5-1Contig c ACCAAGGCAA
AY543169 ACCAAGGCAA
AJ315060 ACCAAGGCGA
AJ009793 ACCAAGGCGA
BN1-1 ACCAAGGCGA
Y11603 ACCAAGGCAA
AJ316302 RCCAAGGCGA
AJ315056 ACCAAGGCGA
X82436 ACCAAGGCAA
AF036922 ACCAAGGCAA
X62174 ACCAAGGCGA
AJ310149 ACCAAGGCGA
AJ238042 ACCAAGGCAA
D78457 ‘r CATTAGCT AG ™ fccancacca
. =
Clustal Consensus E *hkkk ok kkxx W kkk &k H'J * ok kK Kk ok

AUGININTNYINS

195
CGATGCGTAG

CGATGCATAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCATAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG
CGATGCGTAG

ok kokkk kkok

PIAINTUNNINGAY
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1Contig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF03692
X62174
AJ310149
AJ238042
D78457

Clustal Consensus _B*** LR

AULINENININT

205 215 225 235
CCGACCTGAG AGGGTGATCG GCCACACTGG GACTGAGACA

CCGACCTGAG AGGGTA--TG GCCACACTGG GACTGAGACA
CCGACCTGAG AGGGTGATCG GCCACACTGG GACTGAGACA
CCGACCTGAG AGGGTGATCG GCCACACTGG GACTGAGACA
CCGACCTGAG AGGGTGATCG GCCACACTGG GACTGAGACA
CCGACCTGAG 2 GATCG GCCACACTGG GACTGAGACA
CCGACCTGAG AGGGT AFCE GCCACACTGG GACTGAGACA
ACTGG GACTGAGACA
- GACTGAGACA
GACTGAGACA
GACTGAGACA
GACTGAGACA
GACTGAGACA
GACTGAGACA
GACTAAGAAA

GACTGAGACA

GACTGAGACA

GACTGAGACA

CCGACEIGAG=ABGH" GACTGAGACA

CCGA G ACCGTGAS CACACTGG GACTGAGACA
J—

(G AGGGTG2

AT SACACTGG GACTGAGACA
= o

s’ GACTGAGACA
ACTGAGACA

CCGACCTY

,q

* ok ko ok ok ok ok

*hkkk khkk Kk
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245
CGGCCCAGAC

CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CRGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
GGGCC--AAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC
CGGCCCAGAC

* ok k * %

RIAN TN INGINY



X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus _E‘*******

AULINENINYINS
AMIANTAUNUNIINYAY

"y FACCOC P’ ¢ACAATGGAC

sn ) esnl]| S [ewmel)| s N msesl]| masall ol

255 265 275 285
TCCTACGGGA GGCAGCAGT- GGGAATCTTC CGCAATGGAC

TCCTACGGGA GGCAGCAGTA GGGAATCTTC CGCAATGGAC
TCCTACGGGA GGCAGCAGTA GGGAATCTTC CGCAATGGAC
TCCTACGGGA GGCAGCAGTA GGGAATCTTC CGCAATGGAC
TCCTACGGGA GGCAGCAGTA GGGAATCTTC CGCAATGGAC
TCCTACGGGA GGCAGCAGTA GGGAATCATC CGCAATGGAC
TCCTAC : ' CGCAATGGAC
TCCT2 CGCAATGGAC
CGCAATGGAC
C-CAA--GGC
CGCAATGGAC
CGCAATGGAC
CGCAATGGAC
CGCAATGGAC
. CTCAA-AGAC
CGCAATGGAC
CGCAATGGAC
CGCAATGGAC
CGCAATGGAC
CGCAATGGAC
CGCAATGGAC
AATGGAC

TCCTAg

TCCTACGGEA

T

* ok ok ok k i

* kR *  *

295
GAAAGTCTGA

GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCCGA
GAAAGTCCGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGCC-GA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GAAAGTCTGA
GGAAGTCTGA

% hkk ok EE
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus _!B e

AULINENINYINg

SRl avs] sl lsosl] s el wwel comsll

305 315 325 335
CGGAGCAACG CCGCGTGAGT GATGAAGGCT TTCGGGTCGT

CGGAGCAACG CCGCGTGAGT GATGAAGGCT T-CGGGTCGT
CGGAGCAACG CCGCGTGAGT GATGAAGGTT TTCGGATCGT
CGGAGCAACG CCGCGTGAGT GATGAAGGTT TTCGGATCGT
CGGAGCAACG CCGCGTGAGT GATGAAGGTC TTCGGATCGT
CGGTGCAACG CCGCGTGAGT GATGAAGATT TTCGGATCGT
CGGAGCA-CG ";-l GAGR GATGAAGGT- TTCGGATCGT
CGGA i'\‘x,%‘ Igggsggfiicc TTCGGATCGT
CGGAGEAACE CCGCGTG. @GAAGGTT TTCGGATCGT
C CGCETGAGP-GATGAAGGTT TTCGGATCGT

] SATGAAGGTT TTCGGATCGT

TTCGGATCGT
TTCGGATCGT
TTCGGATCGT
TTTGGATCGT
T TTCGGATCGT
TTCGGATCGT
TTCGGATCGT
TTCGGATCGT
TTCGGATCGT
TTCGGATCGT
“TTCGGATCGT
:}“ GGATTGT

(@ AGCAACH

J 7_!-.9—‘
CGGAQG AAhSEHJéiiif

CGGAGCAALG a-'nu GTG

* kkkk

KK & kR KRR

345
AAAACTCTGT

AAAACTCTGT
AAAACTCTGT
AAAGCTCTGT
AAAACTCTGT
AAAACTCTGT
AAA—CTCTGT
AAAACTCTGT
AAAGCTCTGT
AAAGCTCTGT
AAAGCTCTGT
AAAACTCTGT
AAAACTCTGT
AAAACTCTGT
AAAACTCTGT
AAAACTCTGT
AAAACTCTGT
AAAGTTCTGT
AAAGTTCTGT
AAAGTTCTGT
AAAGTTCTGT
AAAGCTCTGT
AAAGTTCTGT

* % %k ok ok
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

AULINENINYINS
RIAN TN INGINY

el bovaTalet vamws

Wy

355 365 375 385
TGTTAGGGAA GAACAAGTGC TAGTTGAATA AGCTGGCACC

TGTTAGGGAA GAACAAGTAC A----GAGTA ACTCTGT-CC
TGTTAGGGAA GAACAAGTAC CGTTCGAATA GGGCGGTACC
TGTTAGGGAA GAACAAGTAC CGTTCGAATA GGGCGGTACC
TGTCAGGGAA GAACAAGCGT GGTTCGAACA GGGCCATGCC
TGTCAGGGAA GAACAGGTGC TGTTCGAATA GGACAGTACC
TGTTAGGGA ' e ATTCGAATG -GTTGGCACC
“er.- .?/,u- AAATA GGGCGGCACC

GAATA GGGCGGCACC
AGTGE.CCTTCGAATA GGGCGGCACC
TGC. ¢ GGGCGGCACC
GACCCA-ACC
GGGCGGCACC
GGGCGGCACC
A GGGCGGCACC
GGGCGGTACC
GGGCGGTACC
ATA GGGCGGTACC
GTTEGAATA AGGCGGTACC
STACGAACA CAGCGGTACC
TGCGAATA GAGCGGTACC
; _5 ACGGGGCC
' GGTACC

ACAAGTEE CG

* %

395
T-GACGGTAC

TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
T-GACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
ATGACGGTAC
ATGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC
TTGACGGTAC

* ok ok ok ok ok ok ok
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSl1Contig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus E *

AULINENINYINS
AN TUNNINGA Y

405 415 425
CTA-CCAGAA AGCCACGGCT AACTACGTGC

CTAACCAGAA AGCCACGGCT AACTACGTGC
CTAACCAGAA AGCCACGGCT AACTACGTGC
CTAACCAGAA AGCCACGGCT AACTACGTGC
CTGACCAGAA AGCCCCGGCT AACTACGTGC
CTGACCAGAA AGQ «o'rq'AACTACGTGc

CTACCGA- GCCCEGEQT A-CTACGTGC

CTATC
CTAAC

CTAACGA

435
CAGCAGCCGC

CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC

. CAGCAGCCGC

CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC
CAGCAGCCGC

CAGCAGCCGC
¥ CAGCAGCCGC

* ok okok ok k ok ok kK

445
GGTAATACGT

GGTA-TACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTA-TACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT
GGTAATACGT

*okkk  kokk kK
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSlContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus B *k ok ok K

ﬂﬂﬂ?ﬂ&lﬂiwmﬂ‘i

455 465 475 485
AGGTGGCAAG CGTTATCCGG AATT-TTGGG CGTAA-GCGC

AGGTGGCAAG CGT-ATCCGG AATTATTGGG CGTAA-GCGC
AGGTGGCAAG CGTTGTCCGG AATTATTGGG CGTAAAGCGC
AGGTGGCAAG CGTT-TCCGG AATTATTGGG CGTAAAGGGC
AGGGGGCAAG CGTTGTCCGG AATTATTGGG CGTAAAGCGC
AGGGGGCAAG CG HT CGG AATTATTGGG CGTAAAGCGC
.‘.:.., G1 U f ATT-TTGGG CGTAA-GCGC

CEGE CGTAAAGCGC
CGTAAAGCGC
CGTAAAGCGC

‘"’ C l‘:/i ‘ CGTAAAGCGC
G CGTAAAGCGC
z%gg -
l ' Bdrrotc CGTAAAGCGC
CGTAAAGCGC
CGTAAAGCG
CGTAAAGCGC
CGTAAAGCGC
CGTAAAGCGC
CGTAAAGCGC
ATTGGG CGTAAAGCGC
TAAAGCGC

* okk kkAFE Akkkkk ok kx

495
GCGCAGGTGG

GCGCAGGCGG
GCGCAGGCGG
TCGCAGGCGG
GCGCAGGCGG
GCGCAGGCGG
GCGC-GGCGG
GCGCAGGCGG
GCGCAGGCGG
GCGCAGGCGG
GCGCAGGCGG
TCGCAGGCGG
GCGCAGGCGG

CCGCAGGCGG

GCGCAAGGGG
TCGCAGGCGG
TCGCAGGCGG
GCGTAGGCGG
GCGTAGGCGG
GCGCAGGCGG
GCGCAGGCGG
GCGCAGGCGG
GCGCAGGCGG

* % *: k%
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X55060 TTTCTTAAGT CTGATGTGAA AGCCCACGGC

X60629 TTTCTTAAGT CT-ATGTGAA AGCCCACGGC

X68416 TTTCTTAAGT CTGATGTGAA AGCCCCCGGC

X60646 TTTCTTAAGT CTGATGTGAA AGCCCCCGGC

AB127980 TTTCTTAAGT CTGATGTGAA ATCTCGCGGC

AY057394 TCTTTTAAGT CTGATGTGAA ATCCCGCGGC

X60627 ' AGCCCACGGC

AJ012667 ACGGC

SS1Contig

PR5-1Contig

AY543169

AJ315060

AJ009793

BN1-1

Y11603

AJ316302

AJ315056

X82436

AF036922

X62174 ARG CTCATET CCACGGC

AJ310149 ; ’W‘ CCACGGC

AJ238042 i ‘ 3C
- sl .

D78457 ém*'}

i : -
Clustal Consensus E * % - % * r.'J

505 515 525

e

535
TCAACCGTGG

T-AACCGTG-
TCAACCGGGG
TCAACCGGGG
TTAACCGCGA
TCAACCGCGG
T-AACCGTGG
TTAACCGTGG
TTAACCGTGG
TTAACCGTGG
TCAACCGTGG
TCAACCGCGA
TTAACCGTGG
TTAACCGTGG
TCAACCGTGG
TTAACCGTGG
TTAACCGTGG
TCAACCGCAA
TCAACCGCAA
TCAACCGTGG
TCAACCGTGG

AACCGTGG
¢icaaccceae
X

* ok ok ok ok

AULINENINYINS

545
AGGGTCATTG

AGGGTCATTG
AGGGTCATTG
AGGGTCATTG
GCGGTCATTG
GTGGTCATTG
AGGGCC-TTG
AGGGCCATTG
AGGGTCATTG
AGGGTCATTG
AGGGTCATTG

ACGGTCATTG

AGGGCCATTG
AGGGCCATTG
ATGGCCATTG
AGGGTCATTG
AGGGTCATTG
GCGGTCATTG
GCGGTCATTG
AGGGTCATTG
AGGGTCATTG
AGGGTCATTG
TTCG-CATCG

X W

AN TUNNINGAY
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSlContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

AULINENINYINg
AMIAN TN INGINY

S T I (VR (RS e R W,

555 565 575 585
G-AAACTGGG AGACTTGAGT GCAGAAGAGG AAAGTGGAAT

G-AAACTGGG GAACT-GAGT GCAGAAGAGA AAAGCGGAAT
G-AAACTGGG GAACTTGAGT GCAGAAGAGG AGAGTGGAAT
G-AAACTGGG GAACTTGAGT GCAGAAGAGG AGAGTGGAAT
G-AAACTGGG AGGCTTGAGT ACAGAAGAGG AGAGTGGAAT
G-AAACTGGA GG:C?‘?' T GCAGAAGAGG AGAGTGGAAT
G-AAAC TCGAAGAGG AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
5 AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
AGAGCGGAAT
AGAGTGGAAT
AGAGTGGAAT
AGAGTGGAAT
G AGAGCGGAAT
¥

;c;E;::ﬁR?EEE@;::KEZ::E;::;I::T;:, AAGCGGTAT
22T Y]

y;

* k ok ok

(1]
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595
TCCATGTGTA

TCCACGTGTA
TCCACGTGTA
TCCACGTGT-
TCCACGTGTA
TCCACGTGTA
TCCACGTGT-
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA
TCCACGTGTA

*hkhkk kkkk
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605 615 625 635

X55060 GCGGTGAAAT GCGTAGAGAT ATGGAGGAAC ACCAGTGGCG
X60629 GCGGT-AAAT GCGTAGAGAT GTGGAGGAAC ACCAGTGGCG
X68416 GCGGTGAAAT GCGTAGAGAT GTGGAGGAAC ACCAGTGGCG
X60646 GCGGTGAAAT GCGTAGAGAT GTGGAGGAAC ACCAGTGGCG
AB127980 GCGGTGAAAT GCGTAGAGAT GTGGAGGAAC ACCAGTGGCG
AY057394 GCGGTGAAAT GCGTAGAGAT GTGGAGGAAC ACCAGTGGCG
X60627 ‘ GAGAS GTGGAGGAAC -CC-GTGGCG
AJ012667 \ ‘U{/ ' GGAAC ACCAGTGGCG
SSlContig A &mc ACCAGTGGCG
PR5-1Contig GCOBT O R AT = GCGTAGAGAT M-u.e’ AC ACCAGTGGCG
AY543169 GEE sv‘""- C ACCAGTGGCG
AJ315060 e *’y !\\\\\ ACCAGTGGCG
AJ009793 3¢ f ; \ ACCAGTGGCG
BN1-1 ‘ ‘_ u C ACCAGTGGCG
Y11603 } ACCAGTG-CG
AJ316302 ACCAGTGGCG
AJ315056 ACCAGTGGCG
X82436 ACCAGTGGCG
AF036922 SGAAC ACCAGTGGCG
X62174 AGGAAC ACCAGAGGCG
AJ310149 AGGAAC ACCAGTGGCG
AJ238042 g CAGTGGCG
D78457 ___

Clustal Consensus ‘E** Hi — : EEXEL L! b3/ B

ﬂﬂﬂ?ﬂ&lﬂiwmﬂ‘i

645
AAGGCGACTT

AAGGCGCTTT
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGCCTC
AAGGCGACTC
AAGGCGACTC
AAGGCGACTC
AAGGCGGCTC
GAGGCGG-TT

* ok ok k% *
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655 665 675 685 695
X55060 -CTGGTCTGT AACTGACACT GAGGCGCGAA AGCGTGGGGA GCAAACAGGA
X60629 ----GTCTGT AACTGACGCT -AGGCGCGAA -GCGTGGGGA GCAAACAGGA
X68416 TCTGGTCTGT AACTGACGCT GAGGCGCGAA AGCGTGGGGA GCGAACAGGA
X60646 TCTGGTCTGT AACTGACGCT GAGGAGCGAA AGCGTGGGGA GCGAACAGGA
AB127980 TCTGGTCTGT AACTGACGCT GAGGCGCGAA AGCGTGGGTA GCGAACAGGA
AY057394 TCTGGTCTGT AACTGACGCT GAGGTGCGAA AGCGTGGGTA GCGAACAGGA
X60627 TCTG-TCT e , 5QF ~AGGTGCGAA AGCGTGGG-A GCGAACAGGA
AJ012667 TCTGGTEIC Wz of @AGGTGCGAA AGCGTGGGTA GCGAACAGGA
SSiContig TCTGEICTET AAC AC EGCGAA AGCGTGGGGA GCGAACAGGA
PRS-1Contig SACGEH GAGGCGCGAA AGCGTGGGGA GCGAACAGGA
AY543169 SACGCT GAGSCGCGAA AGCGTGGGGA GCGAACAGGA
AJ315060 :\\\\&;{\\:\ AA AGCGTGGGGA GCGAACAGGA
AJ009793 : \\“\\\\\ A AGCGTGGGGA GCGAACAGGA
BN1-1 \ \ AA AGCGTGGGGA GCGAACAGGA
¥11603 AR \ AGCGTGGGGA GCGAACAGGA
AJ316302 A AGCGTGGGGA GCGAACAGGA
AJ315056 A AGCGTGGGGA GCGAACAGGA
X82436 A AGCGTGGGGA GCGAACAGGA
AF036922 AGCGTGGGTA GCGAACAGGA
X62174 AGCGTGGGTA GCAAACAGGA
AJ310149 TGCGAA AGCGTGGGTA GCAAACAGGA
AJ238042 A3 GCGTGGGGA GCGAACAGGA
D78457 : GCAAACAGGA

* 4k
I

"';‘ GCGTGGGGA

khkkkkkkx *

* ok kk ok ok ok ok ok
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus ‘ﬂ*****

AUEINENINYINS

s lvsmn] wesslewinl swaslsmas] musssana] mewsTsses]

705 715 725
TTAGATACCC TGGTAGTCCA CGCCGTAAAC

TTAGATACCC TGGT-GTCCA CGCCGTAAAC
TTAGATACCC TGGTAGTCCA CGCCGTAAAC
TTAGATACCC TGGTAGTCCA CGCCGTAAAC
TTAGATACCC TGGTAGTCCA CGCCGTAAAC
TTAGATACCC AGTCCA CGCCGTAAAC

TTAG ‘ T

TTAGATACCC MEETAGTS Ge\E AAAC
TTAGATACEE: !" G ;! ;~ CGTAAAC
TTAGATAC;EaTi2g§Z;~ CGTAAAC
IS 2o 0~ e

735
GATGAGTGCT

GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GTTGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GTTGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT
GATGAGTGCT

ATGAGTGCT

&m; SATGAGT-CT

L7

1)

@"f

745
AAGTGTTAGA

AAGTGTTAGA
AAGTGTTAGA
AAGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTCTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AAGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTAGG
AGGTGTTGGG

* %k k ok k% i * kkkkk kk * kk Ak *
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755 765 775 785
X55060 GGGTTTCCGC CCTTTAGTGC T-AAGTTAAC GCATTAAGCA
X60629 GGGTTTCCGC CCTT-AGTGC T--CACTAAC GCAT-AAGCA
X68416 GGGTTTCCGC CCTTTAGTGC TGCAGCAAAC GCATTAAGCA
X60646 GGGTTTCCGC CCCTTAGTGC TGCAGTAA-C GCATTA-GCA
AB127980 GGGTTTCCGC CCCTTTGTGC TGAAGTTAAC GCATTAAGCA
AY057394 GGGTTTCCAC CCGTTTGTGC TGAAGTTAAC GCATTAAGCA
X60627 - TPTCGO U] GE TAAG--TAAC GC-TTAAGCA
AJ012667 il AAC GCATTAAGCA
SSlContig WICCGE CCCTTAA AAC GCATTAAGCA
PRS-1Contig CEE-CCCTEAGTSE um& C GCATTAAGCA
AY543169 : : C GCATTAAGCA
AJ315060 " GCATTAAGCA
AJ009793 GCATTAAGCA
BN1-1 GCATTAAGCA
Y11603 . GCATTAAGCA
AJ316302 C GCATTAAGCA
AJ315056 GCATTAAGCA
X82436 GCATTAAGCA
AF036922 GCATTAAGCA
X62174 GGGCTTCCé :-'.'-.'-u-, AG GCATTAAGCA
AJ310149 GeGCTTCCHD r”' “f& AAGTTAAC GCATTAAGCA
AJ238042 v GeanTancea
D78457 V AATAAGCA

* kk¥®

Clustal Consensus E *

ﬂﬂ&l’i‘i’lﬂﬂﬁwmﬂ‘i
quﬂﬁﬂiﬁu UAIINAY

795
CTCCGCCTGG

CTC-GCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG

CTCCGCCTGG
CTCCGCCTGG

CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCCGCCTGG
CTCC-CCTGG

* % %k * ok k ok k
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSlContiG
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus *B *ELX

ﬂUEI’J'V]EWIiWEI’]ﬂ‘i

S T [ [ [ S

805 815 825 835
G-AGTACGGC -GCAAGGCTG AAACTCAAAG GAATTGACGG

G-AGTACGGT CGCAAGACT- AAACTCAAAG GAATTGACGG
GGAGTACGGT CGCAAGACTG AAACTCAAAG GAATTGACGG
GGAGTACGGT CGCAAGACTG AAACTCAAAG GAATTGACGG
GGAGTACGGC CGCAAGGCTG AAACTCAAAA GAATTGACGG
SCTG AAACTCAAAA GAATTGACGG
-AATTGACGG
GAATTGACGG
GAATTGACGG
A GAATTGACGG
GAATTGACGG
. GAATTGACGG
GAATTGACGG
A GAATTGACGG
GAATT-ACGG

A GAATTGACGG
\AA GAATTGACGG
A GAATTGACGG
AAAA GAATTGACGG
ACTCAAAG GAATTGACGG
GAATTGACGG
fﬁ-TTGACGG

AATTGACGG

*hkkk kk koK

845
GGGCC-GCAC

GGGCC-GCAC
GGGCCCGCAC
GGGCC-GCAC
GGGCCCGCAC
GGGCCCGCAC
GGGACCGCAC
GGACCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC
GGGCCCGCAC

* % * ok k k%
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSlContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus E
AULINENINYINS
RINNINUNIININY

885

875

T T -

855 865

AAGCGGTGGA GCATGTGGTT TAATTCGAAG CAACGCGAAG
AAGCGGTGGA GCATGTG-TT TAATTCGAAG -AACGCGAAG
AAGCGGTGGA GCATGTGGTT TAATTCGAAG CAACGCGAAG
AAGCGGTGGA GCATGTGGTT TAATTCGAAG CAACGCGAAG
AAGCGGTGGA GCATGTGGTT TAATTCGAAG CAACGCGAAG
AAGCGGTGGA

TAATTCGAAG CAACGCGAAG
A-TTCGAAG CAACGCGAAG

ATTCGAAG CAACGCGAAG
CAACGCGAAG
CAACGCGAAG
G CAACGCGAAG
CAACGCGAAG
CAACGCGAAG
CAACGCGAAG
CAACGCGAAG
G CAACGCGAAG
CAACGCGAAG
CCACGCGAAG
CAACGCGAAG
CAACGCGAAG
CAACGCGAAG
AACGCGAAG

A-GCGG

%k ok ok ok ok ok ok

895
AACCTTACCA

AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA
AACCTTACCA

*hkkkkhkokkkk
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

905 915 925
GGTCTTGACA TCCTCTGAAA ACCCTAGAGA

GGTCT-GACA TCCTCTGACA ACTCTAGAGA
GGTCTTGACA TCCTCTGACA ACCCTAGAGA
GGTCTTGACA TCCTCTGACA ATCCTAGAGA
GGTCTTGACA TCCTCTGACA GCGGCAGAGA
GGTCTTGACA TC ATG GCGGTAGAAA
GGTCTTGAC- T CCCTAGAGA

}i"‘ GECCTAGAGA

CCCRAGAGA

CCTAGAGA

iy
4

X SICMCACA Tcconsace SCIcreCatEfAaaGeTTCC
‘-y,‘ k-

Clustal Consensus B***

935
TAGGGCTTCT

TAGAGGTT--
TAGGGCTTCC
TAGGACGTC-
TGCCGTGTTC
TACCGTGTTC
TAGGGNGTTC
TAGGGAGTTC
TACCGAGTTC
TACCGAGTTC
TACCGAGTTC
TAGGAAGTTC
TAGGATGTTC
TAGGATGTTC

A TAGGGCATTC

TATCGTGTTC
TATCGTGTTC
TAGGGAGTTC
TAGAGAGTTC
TAGGTGCTTC
TAGGGCTTTC
'AGGGTCTTC

AULINENINYINS
AMIAN TN INGINY

945
CCTTCGGGAG

CCTTCGGGGA
CCTTCGGGGG
--TTCGGGGG
CCTTCGGGGA
CCTTCGGGGA
—--TTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
--TTCGGGGA
CCTTCGGGGA
CCTTCGGGGA
CTTCGGGGCA

* * % %



X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y¥11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

. eT—— ¥
- =-GCGG-TGAC ACCTCCTGCA TGGTTOTCA
t‘f.

f

Ny
Clustal Consensus lﬂ - - 3 * % h

sk | snwa] s feassl] sae sl

955 965 975
CAGAG-TGAC AGGTGGTGCA TGGTTGTCGT

CAGAG-TGAC AGGTGG-GCA TG--TGTCGT
CAGAG-TGAC AGGTGGTGCA TGGTTGTCGT
CAGAG-TGAC AGGTGGTGCA TGGTTGTCGT
CAGAG-TGAC AGGTGGTGCA TGGTTGTCGT
CAGAG-TGAC A TGCA TGGTTGTCGT
CAGAG-TGAC) - &g TTGTCGT

R .

985
CAGCTCGTGT

CAGCT-GTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT

T CAGCTCGTGT
T CAGCTCGTGT

TCGT
TTGTCGT
eler

<)

CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
CAGCTCGTGT
AGCTCGTGT
AGCTCGTGT

*hkkkk Kk kkk

 AuInenIneng

MIAN TN INGINY

995
CGTGAGATGT

CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT
CGTGAGATGT

-
*hkhkkokkkkkk
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1Contig
PR5-1Contig
AY543169
AJ315060
AJ009793
'BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus E* H

1005 1015 1025 1035
TGGGTTAAGT CCCGCAACGA GCGCAACCCT TGATCTTAGT

TGGGT-AAGT CCCGCAACGA GCGCAACCCT TGATCTTAGT
TGGGTTAAGT CCCGCAACGA GCGCAACCCT TGATCTTAGT
TGGGTTAAGT CCCGCAACGA GCGCAACCCT GGATCTTAGT
TGGGTTAAGT CCCGTAACGA GCGCAACCCT TGATCTTAGT
TGGGTTAAGT CCCGTAACGA GCGCAACCCT TAATCTTAGT
'CaC GCGCA-CCCT TGATCTTAGT
AACCCT TGATCTTART
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
TGATCTTAGT
ACCCC TAATCTTAGT
GCAACCCC TAATCTTAGT
CTeTGATCTTAGT

L L eSS SlS i (ae mc m e w v ———— | ATCTTTAGT

|

whkh &

ok 1‘J

AULINENINYINS
AMIAN TN INGINY

1045
TGCCATCATT

TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGCCAGCATT
TGC-AGCATT

khkk ok kok ok ok
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus E i

ﬂumwﬂmwmm
QW’m\‘iﬂiﬂJ AN Y

LT e, B e T .

1055 1065 1075 1085
AAGTTGGGCA CTCTAAGGTG ACTGCCGGTG ACAAACCGGA

CAGT-GGGCA CTCTAAGGT- ACTGCCGGTG ACAAACCGGA
CAGTTGGGCA CTCTAAGGTG ACTGCCGGTG ACAAACCGGA
CAGTTGGGCA CTCTAAGGTG ACTGCCGGTG ACAAACCGGA
CAGTTGGGCA CTCTAAGGTG ACTGCCGGTG ACAAACCGGA
CAGTTGGGCA CTCTAAGGTG ACTGCCGGTG ACAAACCGGA
TAGTTGGGC2 : ACTGCCGGTG ACAA-CCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
ACAAACCGGA
CAAGACGGA

K'li GGT,

I
Tk ok ok k :h Khkkk  kkkk
!

1095
GGAAGGTGGG

GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGCGGG
GGAAGGCGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGCGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGTGGG
GGAAGGCGGG
GGAAGGCGGG
GGAAGGTGGG
GGAAGGCGGG

*hkkkkk kkk
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1Contig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus E**
AULINENINYINg
AN TN NN INGINY

s | el komn Lwnal]] e fsunll] oaal s

1105 1115 1125 1135
GATGACGT-A AATCATCATG CCCCTTATGA CCTGGGCTAC

GATGACGTCA AATCATCATG CCCCTTATGA CCTGG-CTAC
GATGACGTCA AATCATCATG CCCCTTATGA CCTGGGCTAC
GATGACGTCA AATCATCATG CCCCTTATGA CCTGGGCTAC
GATGACGTCA AATCATCATG CCCCTTATGA CCTGGGCTAC
GATGACGTCA AATCATCATG CCCCTTATGA CCTGGGCTAC
CCCCTTATGA CC--GGCTAC

CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
CCTGGGCTAC
, CCTGGGCTAC
} CCCGITATGA CCTGGGCTAC
CTTATGA CCTGGGCTAC
CCCTTATGA CCTGGGCTAC

A CCTGGGCAAC

1145
ACACGTGCTA

ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA
ACACGTGCTA

*hkokkk ok ok ok kK
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSlContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X6217
AJ310149
AJ238042
D78457

Clustal Consensus ﬂ wk

AULINENINYINS

1155 1165 1175
CAATGGACGG TACAAAGAGC TGCAAGACCG

CAATGGATGG TACAAAGGGC TGCAAGACCG

CAATGGGCAG AACAAAGGGC AGCGAAGCCG

CAATGGACAG AACAAAGGGC AGCGAAACCG

CAATGGATGG AACAAAGGGA AGCGAAGCCG

CAATGGATGG AACAAAGGGC AGCGAAGCCG

CA-TGGATGG AACAAGEGEC + -GCGAAGCCG
174

eds A GAAGCCG
AAAGCER AGEAAANCCG

G

GEA AC
e .\ ‘T\

VNS
LT O W
CGLUG Gt
GCEAAGCCG
Al OR'e‘CG
GCCG
‘CGAAGCCG

CG

£ \:; \
S
?\\‘\‘\\\\*\sﬂ

1185
CGAGGTGGAG

CGAGGTA-AG
CGAGGCTAAG
CGAGGTTAAG
TGAGGTGTAG
CAAGGTGCAG
CGAGGCCAAG
TGAGGCCAAG
CGAGGTCAAG
CGAGGTCAAG
CGAGGTCAAG
CGAGGTCAAG
CGAGGTCAAG
CGAGGTCAAG
CAAGGTCAAG

' CGAGGTGTAG

CGAGGTGTAG
TGAGGTGAAG
CGAGGTGAAG
CGAGGTGTAG
CGAGGTGTAG

=GAGGTGAAG

TECTACCROGH GGAGAGGACG

*

1195
CTAATCTCAT

CCAATCCCAT
CCAATCCCAC
CCAATCCCAC
CAAATCCCAT
CAAATCCCAT
CAA-TCCCAT
CAAATCCCAC
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CCAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAT
CAAATCCCAA
C-AATCTCTT

* % ®k *

AN TUNNINGAY
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SS1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y¥11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus ‘m * L

AULINENINYINS

e [ [, [ N, PR —
1205 1215 1225 1235
AAAACCGTTC TCAGTTCGGA TTGTAGGCTG CAACTCGCCT

AAACC--ATC TCAGTTCGGA T-GTAGGCTG CAACTCGCCT
AAATCTGTTC TCAGTTCGGA TCGCAGTCTG CAACTCGACT
AAATCTGTTC TCAGTTCGGA TCGCAGTCTG CAACTCGACT
AAAACCATTC TCAGTTCGGA TTGCAGGCTG CAACTCGCCT
AAAACCATTC TTGCAGGCTG CAACTCGCCT
CA-CTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
CAACTCGCCT
3C1G. CAACTCGCCT

o

L7 CAATC TC i dancrcaeeT

'l

* kkkhkokhkk * *x Kk*x * |
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1245
ACATGAAGCT

-CATGAAGCT
GCGTGAAGCT
GCGTGAAGCT
GTATGAAGCC
GTATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
-CATGA-GCC
ACATGAAGCC
ACATGAAGCC
ACATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
GCATGAAGCC
ACATGAAGTC

* ok ok Kk
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSl1lContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1-1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus !ﬂ*‘

AULINENINYINS

1255 1265 1275 1285
GGAATCGCTA GTAATCGCGG ATCAGCATGC CGCGGTGAAT

G-AATCGCTA GTAATCGCGG ATCAGCATGC CGCGGT-AAT
GGAATCGCTA GTAATCGCGG ATCAGCATGC CGCGGTGAAT
GGAATCGCTA GTAATCGCGG ATCAGCATGC CGCGGTGAAT
GGAATCGCTA GTAATCGCGG ATCAGCATGC CGCGGTGAAT
GGAATCGCTA GTAATCGCGG ATCAGCATGC CGCGGTGAAT
GGAATCGCT - GTARTC ATCAGCATGC CGCGGT-AAT
APCAGCATGC CGCGGTGAAT

CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CGCGGTGAAT
CACGGTGAAT
CGCGGTGAAT
AGCATGC CGCGGTGAAT
: ‘, ACGGTGAAT

€ €GCGGTGAAT

* kkkk kkk

1295
ACGTTCCCGG

ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGT-CCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG
ACGTTCCCGG

*hkkk kkkokk
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X55060
X60629
X68416
X60646
AB127980
AY057394
X60627
AJ012667
SSlContig
PR5-1Contig
AY543169
AJ315060
AJ009793
BN1
Y11603
AJ316302
AJ315056
X82436
AF036922
X62174
AJ310149
AJ238042
D78457

Clustal Consensus

1305 1315 1325 1335
GCCTTGTACA CACCGCCCGT CACACCACGA GAGTTTGTAA

GCCT-GTACA CACCGCC-GT CACACCACGA GAGTTTGTAA
GCCTTGTACA CACCGCCCGT CACACCACGA GAGTTTGTAA
GCCTTGTACA CACCGCCCGT CACACCACGA GAGTTTGTAA
GCCTTGTACA CACCGCCCGT CACACCACGA GAGTTGGCAA
GCCTTGTACA CACCGCCCGT CACACCACGA GAGTTGGCAA
GT-TTGTACA CACC -GT CACACCACGA GAGTTGGTAA
GTCTTGTA J " ACACCACGA GAGTTGGTAA

GCCTTGTA A ACCG -/e CACGA GAGTTGGTAA
GCCTTGTACA ©F ; @CACGA GAGTTGGTAA

GAGTTGGTAA
GAGTTGGTAA
A GAGTTGGTAA
CGA GAGTTGGTAA
A GAGTTGGTAA
. GAGTTGGCAA
GAGTTGGCAA
A GAGTTGGCAA
: 7 GAGTTGGCAA
ACCGCC ACCH GAGTTGGCAA
GCCTTETACK ¢ 'E’ CACCACGA GAGTTGGCAA
GCCTTGT CACACCACGA GAGTTGGTAA
y sele olel GT’I‘TGCAA
-

._y".—" {." khkkk Kk kK
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AULINENINYINS
AU INYAE

106

1345
CACCC

CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACCC
CACcCC
CACCC
CACCC
CACcCC
CACCC

* % ok ok ok
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