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Tee st usesar s reesenans vesemenya gatatcactggta
ttatggagtattatactccccccttatttactcatcaaagccaggcgttc
cactctgcctccggtatataactttccgggaaacaatcccttcctgaaaa
taattattgttaccggagtcatactctggctattgatgatttacggggg

-10 - SD

QEEE;;EEacaattcgtctcattcagqggggactttgcqggggaattatt
ATGTCTTTTGTTACGCTACGTACCGGGGTGGCTGTCGCGCTGTCATCTTT
GATARTAAGTCIGGCCTGCCCGECTGTCAGTGCTGCACCATCCTTGAATC
AGGATATTCACGTTCARRAGGAAAGTGAATATCCTGCATGGTGGARAGAL
GCTGTTITTTATCAGATCTATCCTCGCTCATTTARAGACACCAATGATGA
TGGCATTGGCGATATTCGCGGTAT TATTGARAAGCTGGACTATCTGARAT
CGCTCGGTATTGACGCTATCTGGATCAATCCCCATTACGACTCTCCGAAC
ACCGATAACGGCTATGACATCAGTAATTATCGTCAGATAATGAAAGAGTA
TGGCACAATGGAGGAT TTTGATAGCCTTGTTGCCGARATGAABRAAACGAA
ATATGCGCTTAATGATCGACGTGGTCATTAACCATACCAGTGATCARCAC
CCGIGGTTTATTCAGAGTAAAAGCGATARARACAACCCTTATCGTGACTA
TTATTTCTGGCGTGACGGAARAGATAATCAGCCACCTAATAATTACCCCT
CATTTTTCGGCGGCTCGGCATGGCAAAAAGATGCAAAGTCAGGACAGTAC
TATTTACACTATTTTGCCAGACAGCAACCTGATCTCAACTGGGATAACCC
GARAGTACGTGAGGATCT TTACGCAATGCTCCGCTTCTGGCTGCATARLG
GCGTTTCAGGCATGCGATrTGATACGGTGGCAACTTATTCCAAAATCCCG
GGATTTCCCAATCTGACACCTGAACAACAGARAAATTTTGCTGAACAATA
CACCATGGGECCTAATAT TCATCGATACAT TCAGGARATGANCCGGARAG
TTCTGTCCCGGTATGATGTGGCCACCGCGGGTGAAATTTTTGGCGTCCCG

CTGGATCGTTCGTCGCAGTTTTTTGATCGCCGCCGACATGAGCTGAATAT

GGCGTTTATGTTTGACCTCATTCGTCTCGATCGCGACAGCAATGAACGCT'
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GGCGTCACRAGTCGTGGTCGCTCTCTCAGTTCCGCCAGATCATCAGCAAR
ATGGATGTCACGCTCGGAAAGTATGGCTGGAACACGTTCT T CTTAGATAA
CCATGACARACCCCCGTGCGGTATCTCACTTCGGGGATGACAGGCCGCART
GGCGGGAGGCGTCGECTAAGGCACTGGCGACGATTACCCTCACTCAGCEG
GCGACGCCGTTTATTTATCAGGGTTCAGAGCTGGGARTGACTAATTATCC
'CTTCAGGCARCTCAACGRATTTGACGACATCGAGGTCARAGETTTETGEC
AGGATTATGTCCAGAGTGGAAAAGTCACGGCCACAGAGTTTCTCGATAAT
QTGCGCCTGACGAéCCGCGATAACAGCAGAACACCTTTCCAGTGGAATGA
CACCCTGRAATGCTGGTTTTACTCGCGGARAGCCGTGGTTTCACATCAACC
CAAACTAIGTGGAGATCAACGCCGAACGCGAAGAAACCCGCGAAGATTCA
GIGCTGRATTACTATARAAAAATGATTCAGCTACGCCACCATATCCCTGE
TCTGGTATATGGCGCCTATCAGGATCTTAATCCACAGGACAATACCGTTT
ATGCCTATACCCGAACGCTGGGTAACGAGCGTTATCTGGTCGTCGTGARC
TTTAAGGAGTACCCGGTCCGCTATACTCTCCCGGCTAATGATGCNATHGA
RGARGTNGTCATTGATACTCAGCAGCAGCCGGCTGCGCCGCACAGCACAT
CCCTGTCATTGAGCCCCTGGCAGGCAGGTGTGTATAAGCTGCGGTAAtca
cctgggggattgatgacaagttccccagacaatagagttttccaggtctt
tagcactgbtgtgctcagcgatagttgtgctctcctgtgacttcgtaagt
gcctgtctcatggcaggcaﬁtgtcaggtcagaagccttctcaggcagcct

pgagtaacagcgcccagttagcatccccctgaaagatggggggtatgtat
—..............._....).(-——-—.......__

aaattagcgttaaagaacatgaaccagccaccgtcatcttatcaaccaac
qggcgagatgagutccgattcctgattcttcacattgccgttgatgcgcc
tgaagcctcgccctttagggccgggaaataagcacagcatctggcgatct
cttttgccactttactgatcacatccggcctcatccatttccgggcggct

tcagccatcaggagaaagggtagtggtcgtgtatatgagccaggccaaaa

aaaggtgtgatate
{SEQ ID NO:1)
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SEQUENCE LISTING

«<110> Zhang, Lian Hui
: Li, Xianzhen
Zhang, Daohail

<120> BACTERIAL ISOLATES OF THE GENUS EKLEBSIELLA, AND AN
ISOMALTUEOSE SYNTHASE GENE ISOLATED THEREFROM

«130> 2577-1342

<140> US 10/203563
«l4l> 2002-08-15

<1605 42
<170> PatentIn Ver. 2.1

<210> 1

<211> 2477

<212> DNA .
<213» Klebsiella singaporensis

<220>
<221s> CDS )
«222s (214) .. (2007

<220>

<221> mnisc_feature

<222> (1908)..(31920)

<223> n may be any nucleotide

<400> 1
gatatcactg gtattatgge gtattatact cccoccecttat ttactcateca aagccaggeg

ttecacteoty coteeggtat ataactttec gygamacaat coettoctga aaataattat
tgttacegga gteatactet ggetattgat gatttacget tttetttaat aacaattegt

ctoattcaca actgactttg caaggaaatt att atg tet Lttt gtt acg cta cgt

Met Ser Phe Val Thr Leu Arg
1 5

acc ggg gtg got gte gog ctg teoa tet ttg ata ata agt ctg geo tge
Thr Gly Val Ala Val Ala Leu Ser Ser Leu Ile Ile Ser Leu Ala ‘Cys
19 . 15 20

ceg got gbe agt get gea cca toe ttg aat cag gat att cac gkt caa
Pro Ala Val Ser Ala 2la Pro Ser Leu Asn Gln Asp Ile His Val Gln
28 . ' 30 25

aag gaa.agt gaa tat cct goa tgg tgg asa gaa get gtt ttt tat cag

Lys Glu Ser Glu Tyr Pro Ala Trp Trp Lys Glu Ala Val The Tyr Gln
&40 45 50 55

atc tat cet ege teca tth ama gac acc aat gat gat ggc att gge gat

‘Ile Tyr Pro Arg Ser Phe Lys Asp Thr Asn Asp Asp Gly Ile Gly Asp

60 _ &5 70

att ege ggt att att gaa aag ctg gac tat ctg aaa teg ecte ggt att

Ile Arg Gly Ile Ile Glu Iys Leu Asp Tyr Leu Lys Ser Leu Gly Ile
- 75 BO 85

60

120

i8¢0

234

282

330

378

426

474

—e



. gac

Asp

gge
Gly

atg
Met
120
cgo
Arg

tag
tat

tca
Ser
tac
200
aac

Asn

gat
Asp

aaa
Lys

gct
Ala

atg
Met
2B0

att’

Ile

cga
Arg

cgce
Arg

get ate
Ala Ile
S0

tat gac

Tyr Asp
105

gag gat
Glu Asp

tta atg
Leu Met

ttt att
Phe ile

tte tgg

Phe. Trp
170

ttt ttec
Phe Fhe
185

tat tta
Tyr Leu

ccg aaa
Pro Lys

aaa ggc
Lys Gly

atec ccg
Ile Pro
259

gaa caa
Glu Gln
265

aac cgg
Asn Arg

ttt ggo
Phe Gly

cat gag
His Glu

gac age
Asp Sex
330

tgg
Trp

atc
Ile

Lttt
Fhe

atec
Ile

cag
Gln
155

cgt
Arg

ggc
Gly

cag
His

gta
Val

gtt
val
235

gga
Gly

tacg

aaa
Lys

gtc
val

ctg
Leu
315

aat
Asn

ate
Ile

agt
Sex

gat
Asp

gac
Asp
140
agt
Ser
gac
Asp

gge
Gly

fat
cgt
220
tca

Ser

ttt
Phe

ace

gtt
Val

ceg

Pro
300

aat
Asn

gaa
Glu

aat
Asn

azalk
Asn

age
Ser
125

gty
Val

aas
Lys

gga
Gly

teg
Ser

ttt

Phe
205

ga2g
Glu

gge
Gly

cco
Pro

atg
Met

ctg
Leu
285

ctg
Lieu

atg
Met

cge
Arg

ccc
Fro
tat
110
ctt

Leu

gta
val

age
Ser

aaa
Lys

gca
Ala
150

gce
Ala

gat
Asp

atg
Met

aat
Asn

gag
Gly

270 -

tee
Ser

gat
Asp

gcg
Ala

tgg
Trp

gtt
val

att
Ile

gat
Asp

gat
AEp
175

tgg
Trp

aga
Arg

otk
Len

cga
Arg

ctg
Leu
255
oct
Pro

cgg

cgt

tEt
Fhe

cgt
arg
335

tac

cag
Gln

goo
Ala

aagc
Asn

aag
Lys
160
aat
Asn

caa
Gln

cag
Gln

tac

Tyr

ttt
Phe
240

aca

aat
Asn

tat

teg
Ser

akg
Met
320

cac
His

gac

ata
Ile

gas
Glu

cat
Eis
145

aac
hgn

cayg
Gln

aza
Lys

caa
Gln

gca
Ala
225

gat
Asp

cek
Pro

att
Ile

gat
Asp

teg
Ser
305

tte
Fhe

aag
Lys

tet

atg
Met

atg
Met
130

acc
Thr

aac
Asn

cca
Pro

gat

cet
Pro
210

atg
Mat

acg

gaa
Glu

cat
His

gty
val

280
cag
Gln

gac
Asp
tog
Sexr

cog
Pro

aasa
Lys
115

aaa

Lys

agt
Ser

cet
Pro

cct
Pro

gea’

Als
185

gat
Asp

cto
Leu

gtg
Val

caa
Gln

dga
Arg
275

goe
Ala
ttt
Phe

cte
Leu

tag
Trp

aac
AsTy
100

gag
Glu

aaa
Lys

gat
Asp

tat

aat
Asn
180

aag
Lys

cto
Len

ogo
Arg

gea
Ala

cag
Gln
260

tac

Tyr

acc
Thr

ttt
Fhe

att
Ile

teg
Sex
340

acc
Thr

tat

cga

caa
Gln
cgt
165
aat

Asn

tea
Ser

aac
Asn

tte
Phe
act
245
aaa

Lys

att
Ile

geg

Ala

gat
Asp

cgt
Arg
325

tte
Leu

gat
Asp

gge
Gly

aat
Asn

cao
Hig
150
gac
Asp

tac

agga
Gly

tgg

tag
230

tat

aat
Asn

cag
Gln

ggt
Gly

cge
Arg
310

cte

Leu-

tect
Ser

aac
Asn

aca

atg
Met
135
ceg
Pro

tat

cee
Pro

cag
eln
gat
215
cty

Leu

toe
Ser

ttt
The

gaa
Glu

gaa
Glu
295

cge
Arg

gat
Agzp

cag
Gln

522
570
€18
666
714
762
BlO
B?B
90&
554
io002
1050
1098
1l4g
1154

1242
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tte
Phe

tgg

360

cac
His

ctyg
Teun

ggt

Gly

ttt
Fhe

gga.
Gly
440

cge

cge
Arg
345

aac

Asn

tte
Phe

gocg
Ala

tca
Sex

gag
RBp
425

aaa
Lys.

gakt

Arg Asp

. ggt

Gly

gag
Glu

tac

tat
Tyr
520

tat

aag
Lys

gar
Glu

tce

-Ser

et
FPhe

ateo
Iie
tat

505

ggc
Qly

acc

gag
Glu

gtn
Val

ctyg
Leun
B85

cag
Gln

acg
Thx

ggg
Gly

acg
Thr

gag
Glu
410
gac
Asp

gte
Val

aac
Asn

act
Thxy

aac

ato
Ile

tto
Phe

gat
Asp

att
Ile
395

ctg
Leu

atc
Ile

acg
Thr

agc
Ser

egae

aArg
475

gce

Aen Ala

490
aaa
Lys

goo
Ala

cga

tac

gtc
Val
570

teca
Ser

aaa
Lys

tat

acg

cog
Pro
EE5

att
Ile

ttg
Leu

ate
Ile

tie
Phe

gac
ABP
380

ace

gga
Gly

gag
Glu

gcc
Ala
aga
460
gga
Gly

gaa
Elu

atg
Met

cag
Gin

ctg
Leu
540

gte
Yal

gat
Asp

agc
Ser

agc
Ser

gta
Leu
365

agg

cte
Leu

atg
Met

gtec
Val
ada
445
aca

Thr

aag
Liys

cge
arg

att
Ile

gat
525

ggt,

Gly

cge
Arg

act
Thr

cggo
bro

aaa
Lys
350
gat
Asp

ceg
Pro

act

act

aaa
Lys
430
gag
Glu

cct
Pro

ceg
Pro

gaa
Glu

cag
Gln
510

ctt

Leu

aac
Asn

tat

cag
Gln

tayg
Trp
550

atg
Met

aac
Asn

caa
Gln

cag
Gln
aat
Asn

415 -

ggt
Gly

ttt
Fhe

tteo
Phe

tagg

gaa
Glu
4395

cta
Leu

aat
Asn

gag
Glu

act’

Thr

cag
Gln
578

cag
Gln

gat
Asp

cat
Hig

tag
Tzp

cag
Arg
400

tat’

tte
Phe

cte
Leu

cag
@&ln

4
Phe
480

ace
Thr

cac

Arg

cca
Pro

cgt
Arg

cte
Leu
560

cag

gto
val

gac
Asp

cgg
Arg
385

gcg
Ala

coce
Pro

tgg
Trp

gat
AsSp

tag
Txp
465

cac
His

cge

hrg

cac
His

cag
Gln

tat
Tyx

545
ccg
Pro

gog

acyg

aac

Asn
370

gag
Glu

acqg

tte
Phe

cag
Gln

aat
Apn
450

aat
Apn

ate
Ile

gaa
Glu

cat
His

gac
Asp
53¢

ctg
Leu

got
Ala

get

Gln Ala Ala

gea
Ala

ggt

gtg

Gly Val

gtc
val
355

ccc
bro

gcg
Ala

ccg

Pro

agy

gat
435
gtg
Val

gac
Asp

aac
Asn

gat

ate
Ile
515

aat
Asn

gte
val

aat
Asn

-gcg

Ala

tat

Tyr
535

gga
Gly

cegt
Arg

teg
Ber
Lt
Phe

caa

Gln
420

tat

cye
Arg

ace
Thr

cca
Pro

tca
Ser
500

cct
Pro

aca
Thr

gty
Val

gat
Asp

ccg
Pro
580

aaqg
Lys

aag
Lys

geyg
Ala

gct
Ala

att
Ile
405

cto
Len

gte
Val

ctg
Leu

ctyg
Ten

aac
Asn
485

gtg
Val

gek
Ala

gttt
val

gtg
Val

gecn
Ala
565

cac

ctyg
Leu

tat gge

gta tot

Val Ser
375

aag gea
Lys Ala
330

tat cag
Tyr Gln

aac gaa
Asn Glu

cag agh
Gln Ser

écg age
Thr Ser
455

aat get
Asn Ala
470

tat gtg
Tyr Val

ctg aat
Leu Asn

ctg gta
Leu Val

tat geo

Tyr Ala
$35

aac ttt
Asn Phe

550

ath gar
Tle Glu

age aca
Ser Thr

cgg
Arg

1250

1338

1386

1434

1482

1530

1578

i62¢

1674

1722

1770

lsis

1866

1914

1862

2007

e

— s it
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taatecacetg
actgetgtge
aggeattgte
ccecctgaaa
catcttatea
tgcgectgaa
tgececacttta

asagggtagt

<210 2

ggggatigat
tecagegatag
aggtoagaag
gatggggggt
accaacagge
gooctogecot
ctgatcacat

ggtegtgtat

gacaagttcoe
ttgtgeotete
ccttoctuagg
atgtataaat
gagatgaget
ttagggecgg
ceggecteat

atgageecagyg

4

ccagacaata
ctgtgactte
cagecctegag
tagegttaaa
cocgatteetg
gaaataagca
ceattbtecgy

Ccaadaaaay

gagttttoeca
gtaagtgcct
taacagegcece
gaacatgaac
attettcaca
cagcatetgg
geagettcag

gtgtgatate

<211i> 598
<212> PRT
<213> Klebsiella singaporensis

<400> 2

Met

i
Leu
Asn

Lys

Asn

Ile
Glu
His
145
Gln
Lys

Gln

Sex

Ile

Gln

Glu

Asp

Leun

Ser

Met

Met

130

ABn

Pro

Asp

Pro
210

Phe Vval Thr
5
Ile Ser Leu
20
Asp Ile His
3is

Ala Val Fhe
Asp Gly Ile

Ser Leu
8BS

Lys
Pro Asen Thr
100

Lys
115

Glu Tyr

Lys Lys Rrg

Ser Asp Gln

Pro Tyr Arg

165

Pro Asn Asn

ig0

Ala
195

Lys Ser

Asp heu Asn

Leu Arg Thr Gly

Ala

Val

Tyr

Gly

70
Gly
Asp
Gly
Asn
His
150

Asp

Gly

Trp

Cys

Gin

Gln

Il=

Asn

Met
135

Pro

BPro

Gln

Asp
215

Pro Ala val '’
- 25

LyE
40

Ile

TIle

Zsp Ala

Gly Tyr

Met
i2o0

Axg

Trp

Tyr

Ser

Tyx
200

Asn

val
10

Gilun Ser

Tyr Pro

Arg Gly

Ile
90

Asp
105

Glu Asp

Leu Met

Phe Ile

FPhe Trp

170

Phe
188

Iyr

Phe

Leu

Pro Lys

Ala
ger
Glu
Arg
Ile

75
Trp
Ile
Fhe
Ile
Gln
155

Arg

Gly

Val

Val

Ala

Tyx

Ser

Ile

Ile

Sexr

asp

RAsp

1490

Sexr

Asp

Gly

Arg
220

Ala

Ala

Pro

45

The

Glu

Asn

Asn

Ser

L1225

Val
Lys
Gly
Ser
Phe

205

Glu

Leu

Pro

30

Ala

Lys

Lys

Pro

ggtectitage
gteteatgge
cagttagecat
cagceaccegt
ttgecgttga
cgatectettt

ccatcaggag

Ser Ser

15

Ser Leu

Asp Thr

Leu asp
B0

Hi=
25.

Gln

1i0

Ieu

val

Ser Asp

Irys

Ala

1%0

Ala

Asp

val Ala

Ile Asn

Lys
160

Asp Asn
175

Gln
Arg Gin

Leu Tyr

2067
2127
2187—
2247
2307
2367
2427

2477
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ala
225
Pxo
Ile
Asp
Ber
305
Phe

Lys

Val

Arg’

385

Ala

Trp
asp
Tzp
465

His

Met
Thr
Glu
His
Val
290
Gla
Asp
Ser
Thr
Asn

370

Glu

Phe
Gln
Asn
450
Asn

Ile

Glu

ABp
530

Leu

Len
val
Gln
arg
278
Ala
Fhe
Len
Trp
val
355
Pro
Ala
Pro
Axg
aAsp

435

Vval
Asp
Asn
Asp
Ile
5158

Asn

Val

Arg
Ala
Gla
260
Thr
Phe
Ile
Ser
340
Gy
Arg
Ser
Phe
Gln

420

Arg

Pro
Ser
500
Pro

Thx

Val

Phe
Thr
245
Lys
Ile
Ala
Asp
Arg
325
Leu
Lys
Ala
Ala
Ile
405
Leu
Val
Leu
Leu
Asn
488
val
Ala
val

val

Trp
239
Asn
Gln
Gly
Arg
310

Leu

Serxr

Val

Lys

380

Asn

Gln

Thr

Asn

470

Leu

Leu

Asn
550

Leu

Ser

Phe

Glun
Glu
295
Arg
Asp
Gln
Gly
Ser
378
Ala
Gin
Glu

Ser

Ser
455

.Ala

Val

Asn,

Val

Ala

B35

Fhe

Asp Lys
Lys Ile

Ala Glu
263

Met Asn
280

Ile Phe
Arg His
Arg Asp
Fhe Arg

345

Trp Asn
360

His Phe
Leu Ala
Gly Ser
Phe Asp

425
Cly Lys
440
Arg Asp
Gly Phe

Glu Ile

Gly
Pro
250
Arg
Gly
Glu
Berx
330
Glin

Thr

Gly

Gln
410
Asp
Val
Asn

Thr

Asn

. 430

Tyr Tyr-

505

Liys

Tyr Gly Ala

520

Tyx Thx

Arg

Lys @Glu Tyx

Val
235

Gly

Liys
vVal
Leu
315
ABn
Ile
Phe
Asp
Ile
395
Leu
Ile

Thr

Ser

475

Ala

Lys

Tyr

Pro
555

Ser
Phe
Thr
val
Pro
300
Aen
Glu
Ile
Phe
Asp
380
Thr
cGly
Glu
Ala
460
Gly
Glu
Met
Gln
Leu

540

Val

Gly
Bro
Met
Leu
285
Leu
Met
Arg
Ser
Ieu
365
Arg
Leu

Met

val

445

Lys
Arg
Ile
hsp

525

Gly

Met
Asn
Gly
270
Ser
Asp
BAla
Trp
Lys
350
hsp

Pro

Thr

Lys
430
Glu
Pro
Pro
Glu
Gln
510

Leu

Lsn

Arg

Lau

‘258

Pro
Axyg
Arg
Fhe
Arg
335
Met
Asn
Gin
Gln
Asn
415
Gly
Phe
Phe
Trp
Glu
495
Leu

Asn

Glu

Arg Tyr Thr

Phe
240
Thr

A;an

Ser
Met
3z20
His
aAsp
His
Trp
Arg
400
Tyr
Phe
Leu
Gln
Phe
480
Arg
Pro

Arg

Leu
560
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Pro Ala Asn Asp Ala Ile Glu Glu Val Val Ile Asp Thr Gln Gln Gln

565 570
Ala Ala Ala Pro His Ser Thr Ser Leu Ser Lieu Ser Pro Trp Gln Ala
580 - 585 580
Gly Val Tyr Lys Leu Arg
585

<2105 3

<211> 18

<212> DNA

<213> Klebgiella singaporensis

400> 3

ttttebttaa taacaatt

<210> 4

«211> 12

<21l2> PRT

<213> Klebsiella singaporensis

<400> 4 :

Fhe Asp Len Ile Arg Leu Asp Arg Asp Ser Asn Glu
1 5 10

<«210> 5

«<211> 20

<212> DNA

€213> Artificial Sequence

<220
<223> Description of Artificial Sequence: primer
secuuences used for sequencing of the kis gene

<400> 5
tgacgagtgyg cggacgggtg

<210> 6 .

<«21l> 22

<212> DNA

<213> Artificial Sequence

«220>
<223> Description of Artificial Secuence: primer
sequences uwsed for sequencing of the kis gene

<400 G‘
ceatggtgtyg acaggeggtg tg

<210> 7
<211> 20
<212> DNA :
<213> Artificial Sequence

<220 R

<223> Deseription of Artificial Sequence: primer
sequences used for sequencing of the kis gene

18

20
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<2105
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<212>
<213

<220
«223>»

<400>

8

22 .

DNA

artificial Sequence

Description of Artificial Sequence: primer
sequences used for seqguencing of the kis gene

8

ccatggtgtg acgggeggty tg

<210>
<21l
«212>
<213>»

9

24

bNA ‘
Artificial Sequence

%220

<223>

<4 00>

Degcription of Artificial Sequence: primesr
sequences used for seguencing of the kis gene

]

tacgggagge ageagtgggg aata

<210>
<211
<212
<213

<220>
<223>

<400>

10

20

DA

Artificial Seguence

Description of Artificial Seguence: priwmer
sequences used for sequencing of the kis gene
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atgeagttce caggttgage

<210>
<211l>
<212
<213»

<220>
<223>

<400

11
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DA _
Artificial Seqguence

Description of Artificial Sequence: primer
sequences used for sequencing of the kis gene
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gaaatecceg ggoteoaacet g

<210>
<211l>
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«220n
<223
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24

DNA

Artificial Sequence

Description of Artificiasl Sequence: primer
sequences used for sequencing of the kis gene
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<400
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acategttta cggegtggac tacc

<210>

<21l>

13
24

«212> DNA
<213> Artificial Sequence

<220

<223> Description of Artificial Sequence: primer

<400

sequences used for sequencing of the kis gene

13

ggccgoeaagg ttaaaactea aatg

<210
<211l>
<212
<213>

<220>
<223%

<400>

14
20
DNZ,

Artificial Sequence

Description of Artificial Seguence: primer
sequences used for sequencing of the kis gene

14

cCggaccget ggeaacaaag

<210>
<21l>
<212>
<213

<220>
<2235

<400>

15 B
18

DPNA

Artificial Sequence

Description of Artificial Seguence: primer
Beguences used for sequencing of the kis gene
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cagttecgeg ttggeoctg

<210>
<211l
<212
<213>

<220
223>

<400>
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20

DNAR

Artificial Sequence

Description of Artificial Seguence: primer
sequences used for sequencing of the kis gene
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cggttggegt catcgtgttc

<210>
<211
212>
<213

<220
<2235
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22

DHNA

Artifiecial SBequence

Description of Artificial Sequence: priwer
Eequences used for sequencing of the kis gene
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<400>
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ceegetggea atatttetga et

<210>
<21l
<2125
<213s

<220>
<223

<400>

18

24

DNA

Artificial Sequence

Description of Artificial Sequence: primér
sequences used for sequencing of the kis gene
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cacgaccact aeccetttcte ctga

<210
<21l>
<212%
<213>»

<220s
<223>

<400>

19

24

DNA

Artificial Seguence

Description of Artificial Sequence: primer
sequences used for sequencing of the kis gene

19

cctegoctea tttazagaca coaa

<210>
<211>
<212
<213

<220
<223

<4005

20

22

DNA :
Artificial Sequence

Description of Artificizl Sequence: primer
sequences used for sequencing of the kis gene

20

taggegecat ataccagage ag

<210>
<21l>
212>
<213

<220
<223>

<406>
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24

DNA,

Artificial Sequence

bDescription of Artificial Sequence: primer
sequences used for sequencing of the kis gene
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<210>
<213
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DNA

Artificial Sequence

Description of Artificial Seguence: primer
sequences used for sequencing of the kis gene
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<400 22
cgtogecoge tgagtgaggt aa

<210> 23

<211> 18

<212> DNA

<213> Artificial Sequence

<220
<223> Descxription of Artificial Sequence: primexr
sequences used for’ sequencing of the kie gene

<400> 23 .
tagataacea tgacaace

210> 24

<2ils 19

<212> DNAB

<213»> Artificial Sequence

<220>
<223> Description Oof Artificial Sequence: primer
fequences used for sequencing of the kis gene

<400> 24-
geggtggoca catcatace

© 2210 25

<211> 24 .
<212> DNA
<213> Artificial Sequence

<220
<223> Description of Artificiail Sequence: primer
sequences used for sequencing of the kis gene

, <400 25

cgccgtttat ttatecaaggt teag

<210> 26

<21l> 19

<212s DNA

<213» Artificial Sequence

<220 .
<223> Description of Artificial Sequence: primer
Bequences used for sequencing of the kis gene

<400> 28
ggageattge cgtaaagat

<210> 27

<21i> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer
Fequences used for sequencing of the kis gene
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<400> 27
ctatactete ceggetaatg atge

<210> 28

<211 23

<212> DNA

<213> Axtificial Sequence

<220
<223> Description of Artificial Sequence: primer
sequences used for sequencing of the kis gene

<400x> 28 .
ccaccatgea ggatatbcac Lttt

D <210> 28

<21l> 18
<212> DI -
<213> Agrobacterium rhizogenes

<400> 25

agbtaattaat aaatttgt

<210> 30

-<211> 18

<212> DNL
<21i> Potato

<400> 30
attaattatt atttttec

<210> 31
<211> 18
<212> DNA
<213> Dbotato

<400> 31
attatataat actaataa

<210 32

<211> 18

<212> DNA

<213> Petunia sp.

<400> 212

.attatgtcat aazattota

<210> 33
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<212> DNA
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<400> 33
cttaatttac taatttgg

<210 34
<211> 12
<212> PRT
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_Val Asp Gly Trp Arg Met Asp Val Ile Gly
1 5

12

<213» Bacillus coagulans

<400> 34

10

<210> 35

<211 12

<212» PRT

=213> Bacillus subtilis

«400s 35
Ile Rap @ly Phe Arg Leu Asp Val Ile Asn
1 B 10

<210> 36

<211s> 12

<212> PRT

<213> Streptococcus egquisimilis

<400> 36
Ile Gly Gly Phe Arg Met Asp Val.Ile Asp
1 5 10

<210> 37

«2ils> 12

<212» PRT

<213> L. mesentercides NRRL B-B12F

<400 37
Phe Asp Gly Ile Arg Val Asp Ala Val Asp
il 5 10

<210> 38

<211 12

<21l2> PRT

€213> L. mesenteroides NRRL B-1259

<400> 28

Ser Ile

Leu Ile

Leu Ile

Asn Val

Phe Asp Gly Tyr Arg Val Asp Ala Val Asp Asn Val
1 5

10

210> 38

«211s 12

<2312>» PRT

<213>» 8. mutans (S5

<400> 39

Phe Asp Ser Ile Arg Val Asp Ala Val Asp
1 s 10

<210> 40 '
<21l> 12
<212> PRT

<213> 8, mutans G5

<400> 40

Asn Val
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Phe Asp Gly Val Axrg Val Asp Ala Val Asp Asn Val
1 5 10
<210> 41
<21l 12
<212> PRT
<213> Bacillus sp.
<400> 41 ]
Val Asp Gly Trp Arg Met Asp Val Ile Gly Ser Ile
I | s 10 :
<210> 42
«211>» 12
<212> ERT

<213> 8. salivarius ATCOC25975

| <400> 42

Phe Asp Gly Ile Arg Val Asp BRla Val Asp Asn Val
1 L1 10



