Intensity

25000 ~

:

10000

1/5




Intensity

I -

2000 -

2/5

20¢ )

FIG., 2



Intensity

Intensity

2500000

2000000 ¢

1500000

1000000

500000

140000 ¢

120000 |

100000 |

B80OO0O |-

60000

20000

3/5

11

3

FIG.

az

22

28C 2

FI1G.

4

21

32

37



475

FIG.

E253

D324

16,




5/5

Xbal

. BamHI
pUC ori

PRSET-iBTC12

4.80 kb CGTase

Amp

Evuil

Sacl

HindIIT

FIG. 7



Sequencel isting-W01216
SEQUERCE L1STING

* {110> Kabushiki Kaisha Bayashibara Seibutsu Kagaku Kenkyujo

120> Particulate composition containing anhydrous crystalline 2-0-alpha-D-glucosyl-L-ascorbic acid,
process for producing

the same, and uses thereof
<130> W21

<160> 2

<2100 1

<211> 680

<212> PRT

<213> Geobacillus stearothermophilus

£400> 1
“Ala Gly Asn Leu Asg Lys Val Asn Phe Th6 Ser Asp Val Val Tyg Gin

Ile Yal Val A;g Arg Phe Val Asp Gég Asn Thr Ser Asn Agg Pro Ser
Gly Ala ng Phe Ser Ser Gly ng Thr Asn Leu Arg ng Tyr Cys Gly
Gly Agg Trp Gln Gly ile lég Asn Lys lie Asn Agg Gly Tyr Leu Thr
Asp Met Gly Val Thr Ala lle Trp 1le Ser Gln Pro Yal Glu Asn Val
65 0 75 80
Phe Ser Val Het Agg Asp Ala Ser Gly 886 Ala Ser Tyr His Gég Tyr
Trp Ala Arg ?38 Phe Lys Lys Pro ?gg Pro Phe Phe Gly ¥?B leu Ser
Asp Phe Gin Arg Leu Val Asp Ala Ala His Ala Lys Gly lle Lys Val
115 120 125
Ile |le Asp Phe Ala Pro Asn His Thr Ser Pro Ala Ser Glu Thr Asn
130 135 140
Pro Ser Tyr Met Glu Asn Gly Arg teu Tyr Asp Asn Gly Thr Leu Leu
145 150 155 160
Gly Gly Tyr Thr ?gg Asp 'Ala Asn Met {¥5 Phe His His Asn ?}% Gly
Thr Thr Phe Ser Ser leu Glu Asp Gly tle Tyr Arg Asn Leu Phe Asp
180 185 190
leu Ala Asp Leu Asn His GIn Asn Pro Val lle Asp Arg Tyr Leu Lys
195 200 205
Asp é{g Val Lys Met Tep I;g Asp Net Gly lle Agg Gly lle Arg Net
ggg Ala Val Lys His Het Pro Phe Gly Trp GIn Lys Ser Leu Met gzg
Glu lle Asp Asn Tyr Arg Pro Yal Phe ;gs Phe Gly &lu Trp ghe Leu
Sar Glu Asn Glu Val Asp Ala Asn ggg His Tyr Phe Ala A%S Glu Ser
Gly Mot g?g Leu Lau Asp Phe égg Phe Gly GIn Lys Leu Arg Gin Val
Leu Arg Asn Asn Ser Asp Asn Trp Tyr Gly Phe Asn G!n Met lie GIn
200 285 300
Asp Thr Ala Ser Ala Tyr Asp Glu Val lLeu Asp GIn Val Thr Phe lle
305 310 315 320
Asp Asn His Asp Met Asp Arg Phe Met (le Asp Gly Gly Asp Pro Arg
325 330 335
Lys Val Asp Met Ala Leu Afa Val Leu Lou Thr Ser Arg Gly Yal Pro
340 345 350
Asn e Tyr Tyr Gly Thr Giu Gin Tyr Met Thr Gly Asn Gly Asp Pro
355 360 365
Asn Asn Arg Lys Wet Met Ser Ser Phe Asn Lys Asn Thr Arg Ala Tyr
310 315 380
Gén Val 1le Gln Lys %au Ser Ser Leu Arg Arg Asn Asn Pro Ala Lag
Ala Tyr Gly Asp Thr Glu Gin Arg Trp lle Asn Gly Asp Val Tyr VYal
405 410 415
Tyr Glu Arg Gln Phe Gly Lys Asp Val Val Leu Val Ala Va! Asn Arg
420 425 430
Ser Ser Ser Ser Asn Tyr Ser [le Thr Gly Leu Phe Thr Ala Leu Pro

R—2(1)



Sequencelisting-W01216
435 440 445
Ala Gly Thr Tyr Thr Asp Gln Leu Gly Gly Leu Leu Asp &ly Asn Thr
450 455 460
tle Gln Val Gly Ser Asn Gly Ser Va! Asn Ala Phe Asp Leu Gly Pro
465 470 475 480
Gly Glu val Gly Val Trp Ala Tyr Ser Ala Thr Glu Ser Thr Pro ile
485 490 485
He Gly His Val Gly Pro Met Met Gly GIn Val Gly His Gin Val Thr
500 505 510
fle Asp Gly Glu Gly Phe Gly Thr Asn Thr Gly Thr Val Lys Phe Gly
5ih 520 525
Thr Thr Ala Ala Asn Val Val Ser Trp Ser Asn Asn Gln |le Val Vat
530 535 540
Ala VYal Pro Asn Yal Ser Pro Giy Lys Tyr Asn lle Thr Yal Gln Ser
545 550 5h5 560
Ser Ser Gly Gin ng Sar Ala Ala Tyr Agp Asrt Phe Glu Val L6151 Thr
Asn Asp Gin Val Ser VYal Arg Phe Val Val Asn Asn Ala ;BB Thr Asn
Leu Gly Gin Asn Ile Tyr lle Val Giy Asn Val Tyr Glu Leu Gly Asnh
585 600 605
Trp Asp Thr Ser Lys Ala lle @1y Pro Met Phe Asm Gin Val Val Tyr
610 615 620
ggg Tyr Pro Thr Trp Tyr [{e Asp Val Ser Val Pro Glu Gly Lys EHB
ile Glu Phe Lys Pﬁe lie Lys Lys Asp ggg Gln Gly Asn Val Thr Trp
Glu Ser Gly ggg Asn His Val Tyr Thr Thr Pro Thr Asn E?E th Gly
Lys 1le lle Val Asp Trp Gin Asn
675 680
<210> 2
<211> 2133
<212> DNA
<213> Geobaciilus stearothermophilus

<400> 2 .
atg aga aga teg ott teg cta gte tig age atg toa tit gta it agt 48
M&? Arg Arg Trp Leg Ser Leu Vail Leu S?S Met Ser Phe Val P?g Ser

goa att tit ata gta tot gat ace cag aaa gto acc git pas gpea got 86
Ala 1le Phe !Ie Val Ser Asp Thr Gin Lys Val Thr Val Gég Ala Ala -

gea aat ott aat aag gta aac ttt aca tca gat gtt gtoc tat caa att 144
Gly Asn Leu Asn Lys Val Asn Phe Thr Ser Asp Va! Val Tyr Gln 1ie

35 40 45
gia gte gal oga tti glg get mppa aat aca teo aat aat cog agt gga 192
Val Vgé Asp Arg Phe Val Agg Gly Asn Thr Ser Agg Asn Pro Ser Gly

gon tta tit age ica gea tgi acg =at tia cgc aag tat tec ept zea 240
Ala Leu Phe Ser Ser Gly Oys Thr Asn Leu Arg Lys Tyr Cys Gly Gly

65 10 75 80
gat tgg caa gec atc atc aat aaa att aac gat geg tat tta aca gat 288
Asp Trp Gin Gly lle 1le Asn Lys ile Asn Asp Gly Tvr Leu Thr Asp

85 80 95

atg get gte aca gog ata tege att tol casg oot gia gaa aat gta 1ttt 336

Met Gly Val Thr Afa [le Trp lle Ser Gin Pro Val Glu Asn Val Phe
100 105 110
tot gig atg aat gat gea age ggt toz goe teo tat cat get tat tgg 384
Ser Val Met Asn Asp Ala Ser Gly Ser Ala Ser Tyr His Giy Tyr Trp
115 120 125
gog ceo gat tic aaa aag cca ase cog ttt tit zet ace otc agt gat 432
Ala Arg Asp Phe Lys Lys Pro Asn Pro Phe Phe Gly Thr Leu Ser Asp
130 136 140

ttc caa ogl tta git gal goc goa cat goa aaa 573 ata aag gta att 480
Phe Gin Arg Leu Val Asp Ala Ala His Ala Lys Gly Ile Lys Val ils

e 33 ()



145

att gac ttt
Ile Asp Phe

tot tat ate
Ser Tyr Met

ggt tac aca
Gly Tyr Thr
185

acg tit tococ
Thr Phe Ser
210

gog gac ottt
Ata Asp Leu
225

goa gta aaa
Ala Val Lys

gog gig aag
Ala Val Lys

att gat aac
Ile Asp Asn
275

gaz
Giu

aal gaa
Asn Glu
290

atg agt tig
Met Ser Leu
305

CEC
Arg

aat
Asn

aac
Asn

tca
Ser

acg gea
Thr Ala

aac
Asn

cat
His

gat
Asp
355

atg
Met

gat
Asp
3710

att tac
lie Tyr
385

RLE
Val

tat,
Tyr

aat
Asn

cpt
Arg

aag
Lys

caa
Gin

gtg att
Val

tat
Tyr

gag cga
Glu Arg

266
Ala

gaa
Glu
180

aat
Asn

ago
Ser

aa6
Asn

atg
Mot

cac
His
260

tat
Tyr

i}
—
—m

a

cte
Leu

ags
Ser

goa
Ala
340

ate

cCo
Pro
165

aac
Asn

gat
Asp

tta
Leu

cat
His

teg
Trp
245

atg
Met

cgt
Arg

gae
Asp

gat
Asp

gat
Asp
325

tat
Tyr

gat

150

aac
Asn

sag
Gin
230

ata
e

GOE
Pro

cot
Pro

gCE
Ala

ttt
Phe
310

cat
His

a4 Cga

Arg

2ac
Asn
gat
&
215
aac

Asn

gat
Asp

ttt
Phe

gte
Yal

2ac
Asn
295

cgt
Arg

Sequencel.isting-W01216
{55 160

act tot oot got
Thr Ser Pro Ala
170

otg tac gat aat g
1oy Tyr Asp Asn G
185

atg tat ttt cac
Met Tyr Phe His
200

geg att tat coga

p Gly |le Tyr Arg

cot git att gat
Pro Yal |le Asp
235

atg gegg att gat
Met Gly lle Asp
250

gea 1gg caa aaa
Gly Trp GIn Lys
265

{1tt acpg tit geg
Phe Thr Phe Gly
280

aat cat tac ttt
Asn His Tyr Phe

tic gga caa aag
Phe Giy Gin %¥§

aat tgg tat ggc 1t aat

Asn

gac
Asp

GEE

Met Asp Arg

gea
Ala

get
Gly

atg

cti
Leu

aca g
Thr

atg
405

got

Ala Yal Leu Leu Thr

gag caa tac atg ace

Giu
380

agt tca ttc aat aaa
Met Met Ser Ser Phe Asn Lys

Trp
ag
lu

it
G

ttt
Phe

gta
35

Gln

£
Yal Leu Asp

Tyr Gly Phe Asn
330

tt cte gat caa
Gin

345

atg att gac

gea
Het lle Asp
360

Gly

teo
Ser

tta ttg aca

get
Gly
395

Tyr Met Thr

azt
Asn
A0

aaa ota tet tet cte cga cga aac
Lys Leu Ser Ser Lau Arg Arg Asn
420 425

1 acc gaa cag cgt teg ate aat gge

Asp Thr Glu Gin Arg Trp fle Asn Gly
435

cag tit gpo aaa gat gtt gig tta gtt
Gin Phe Gly Lys Asp Val Val leu Val Ala Val Asn

tca gaa acg

Ser

Glu

Thr Asn

g aca ttg

ly

cat
His

aat
Asn
220

Thr

aac
Asnh
205

otg
Leu

Leu
190

get
Gly

tit
Phe

agg tat ita

Arg
ot
iy

tot
Ser

gag
Glu

£60
Ala
300

ctt
Leu

caa
Gin

gta
Yal

£ga
Giy

cet
Arg
380

aac
Asn

act
Thr

aat
Asn

gat

Asp

goo

Tyr

atc
e

ote

Leu Met Asp

tgg
Trp
285

aat
Ash

cgt
Arg

atg
Net

aca
Thr

gat
Asp
365

£RG
Gly

CEG
Arg

cop
Pro

gtg
Val
445

c gtt

Ley

cgt
Arg
atg
270

tit
Phe

gaa
Glu

caa
Gln

att
lie

tte
Phe
350

cog
Pro

gta
Val

gcg
Ala

gcg
Ala
430

tat
Tyr

aat

aat cct

Pro
175

ott
Leu

EEC
Gly

aca
Thr

gEa
Gly

ttg
Leu

gac
Asp

aaa
Lys

gat
Asp
240

gat
Asp

atg
Met
256

gat gag

tig
Leu

tca
Ser

agt
Ser

gga
Gly

1tg
ieu
320

gta
Val

caa
Gin
336

ata
lie

Asp

gac
Asp

aag
Lys

CEG
Arg

aat
Asn

sog
Pro

ooa
Pro

aac
Asn
400

tat
Tyr
415

ita got
Leu Ala

caa
Gin

gte tat
Vai Tyr

cgt agt
Arg Ser

e

gat'

528

376

6§24

672

120

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392



Sequencelisting-W01216
460

450 455
toa ago agt aat tac tog att ast gre tta tit aca got tta cca goa 1440
Ser Ser Ser Asn Tyr Ser {le Thr Gly Leu Phe Thr Ala Leu Pro Ala
465 470 475 480
gga aca tat acg gat cag ott pgo get ottt tta gac gga aat aca att 1488
Gly Thr Tyr Thr Asp Gin Leu Gly Gly Leu Leu Asp Gly Asn Thr lle
485 480 435
caa gto ggt tea sat gga tea gtf aat soa ttt gac tta gga com geg 1536
Gln Val Gly Ser Asn Giy Ser Val Asn Ala Phe Asp Leu Gly Pro Gly
500 505 510
gaa gto got gta tgg goa tao agt geca aca gaa age dcg coa att att 1584
Glu Val Giy Val Trp Ala Tyr Ser Ala Thr Glu Ser Thr Pro lle lle
515 _ 520 525
get cat gttt gea cog atg ate gee caa gto get cat caa gia aco att 1632
Gly His Val Gly Pro Met Met Gly Gin Val Giy His GIn Val Thr lle
530 535 540
gat gec gaa gega tie gga aca aat acg gee act gte aag ttc g2a ace 1680
Asp Gly Giu Gly Phe Gly Thr Asn Thr Gly Thr Val Lys Phe Gly Thr
545 550 555 560
aca got goo aat gtt gtg tot feg tot aac aat caa ate git gte get 1728
Thr Ala Ala Asn Val Val Ser Trp Ser Asn Asn Gln lle Val Val Ala
565 570 575
gta cca aat gty tca coca gga aaa tat aat att acc gto caa tea tca 1776
Val Pro Asn Val Ser Pro Gly Lys Tyr Asn Ile Thr Val Gln Ser Ser
580 h8h 590
agce gegt caa acg agt gcg got tat gai asc tit gea gia ota aca aat 1824
Ser Gly Gin Thr Ser Ala Ala Tyr Asp Asn Phe Glu Val Leu Thr Asn
. 595 600 605
gat caa gt toa gty cge it gt sit aat aac gog act acc aat cta 1872
Asp Gln Val Ser Val Arg Phe Val Val Asn Asn Ala Thr Thr Asn lsu
610 615 620
geg caa aat ata tac att git g g ao gta tat gag ctc gge aac igg 1920
Giy Gln Asn lle Tyr lle VYal Gly Asn Val Tyr Glu Leu Gly Asn Trp
625 630 635 640
gac act agt amg gca atc pet coa atg ttc aat caa gte git tac teo 1968
- Asp Thr Ser Lys Ala ile &ly Pro Met Phe Asn Gln Val Vai Tyr Ser
645 650 655
tat cot aca fgg tat ata gat gto agt gic cca pgaa gga aag aca att 2016
Tyr Pro Thr Trp Tyr 1le Asp Val Ser Val Pro @lu Gly Lys Thr {le
660 §65 670
gag tit aag tit att a2aa aza gac agc caa gzt aat gte act teg gaa 2064
Glu Phe Lys Phe !le Lys Lys Asp Ser Gin Gly Asn Val Thr Trp Glu
675 630 685
agt get tea aat cat gtt tat acz aca cca acg aat aca acc gga aaa 2112
Ser Gly Ser Asn His Val Tyr Thr Thr Pro Thr Asn Thr Thr Giy Lys
690 695 100
att ata glg gat tee oag aac 2133

ile e Val Asp Trp Gin Asn

~—i3{4)




