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SEGUENCE LISTING

* {110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo

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

the same, and uses thereof
<130> W01216

<160> 2

<210> 1

<211> 680

212> PRT

{213> Geobacillus stearothermophilus

400>
“Ala th Asn Leu Asg Lys Val Asn Phe Thg Sar Asp val Val Tyg Gin

Ile Val Vai A;p Arg Phe Val Asp G;g Asn Thr Ser Asn Agg Pro Ser
Gly Ala Lgu Phe Ser Ser Gly Byg Thr Asn Leu Arg Lys Tyr Cys Gly
Gly Agg Trp Gin Gly iie lég Asn Lys Lie Asn Agg Gly Tyr Leu Thr
Agg Met Gly Val Thr A%g Ite Trp 1le Ser G%g Pro Val Glu Asn Val
Phe Ser Val MNet Asn Asp Ala Ser Gly Sga Ala Ser Tyr His G&y Tyr
Trp Ala Arg ?gg Phe Lys Lys Pro Agg Pro Phe Phe Qly Thr Leu Sar
Asp Phe ?%g Arg Leu Val Asp ?ég Ala His Ala Lys ?;g tle Lys Val
lle {%g Asp Phe Ala Pro Asn His Thr Ser Pro Aig Ser Glu Thr Asn
Pzg Ser Tyr Net Glu Agg Gly Arg Leu Tyr Asg Asn Gly Thr Leu %eu
Gly Gly Tyr Thr Asg Asp'Ala Asn Met T¥5 Phe His His Asn Gly Gly
Thr Thr Phe Ser Ser Leu Glu Asp Gly lle Tyr Arg Asn Leu Phe Asp
180 185 190
leu Ala ?gg Leu Asn His Gin égg Pro Val ile Asp Aag Tyr Leu Lys
Asp é%g Val Lys Net Trp é%g Asp Mot Gly [le Asg Gly lle Arg Net
Asg Ala Val Lys His Met Pro Phe Gly Trp Gln Lys Ser Lau Met Asp
22 230 235 240
Glu !le Asp Asn Tyg Arg Pro Val Phe ng Phe Gly Glu Trp ggg Leu
Ser Glu Asn gég Val Asp Ala Asn Asg His Tyr Phe Ala 2;3 Glu Ser
Gly Met ggg Leu Leu Asp Phe Arg Phe Gly Gin Lys %gg Arg Gin Val
Leu Arg Asn Asn Ser Asp égg Trp Tyr Gly Phe égg Gin Met 1ie GIn
Asp Thr Ala Ser Ala Tyr Asp Glu Val Leu Asp Gin Val Thr Phe 1le
305 31¢ 31 320
Asp Asn His Asp Met Asp Arg Phe Met lie Asp Gly Gly Asp Pro Arg
325 330 335
Lys Val Asp gzt Ala Leu Ala Vai %zg Leu Thr Ser Arg gég Val Pro
Asn [le Tyr Tyr Gly Thr Glu Gin Tyr Met Thr Gly Ash Gliy Asp Pro
355 360 365
Asn Asn Arg Lys Het Met ggg Ser Phe Asn Lys Asg Thr Arg Ala Tyr
Gin Val Ile Gin Lys Leu Ser Ser Leu Arg Arg Asn Asn Pro Ala Leu
385 390 385 400
Ala Tyr Gly Asp Thr Glu Gin Arg Trp A{g Asn Gly Asp Val Z¥g Val
Tyr Glu Arg Glg Phe Gly Lys Asp Vaé Val Leu Val Ala Xgé Asn Arg
Ser Ser Ser Ser Asn Tyr Ser [le Thr Gly Leu Phe Thr Atla Leu Pro
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435 440 445
Ata Gly Thr Tyr Thr Asp GIn Leu Gly Gly Leu Lsu Asp Gly Asn Thr
450 455 460
t19 GIn Val Gly Ser Asn Gly Ser Vai Asn Ala Phe Asp Leu Gly Pro
465 70 475 480
Gly Glu val Gly Xal Trp Ala Tyr Ser 258 Thr Giu Ser Thr Zgg tle
te Gly His Val Gly Pro Met Met Gly GIn Vai Giy His Gin Val Thr
500 505 510
tle Asp Gly Glu Gly Phe Gly Thr Asn Thr Gly Thr Val Lys Phe Gly
515 520 525
Thr Thr Ala Ala Asn Val Val Ser Trp Ser Asn Asn Gln [le Va! Vai
530 535 540
Ala Val Pro Asn Val Ser Pro Gly Lys Tyr Asn lie Thr Val Gin Ser
545 550 555 560
Sar Ser Gly Gin Thg Sar Ala Ala Tyr Asg Asn Phe Glu Val %?g Thr
Asn Asp Gin Vgé Ser Val Arg Phe Val Val Asn Asn Ala ghg Thr Asn
Leu Gly Gig Asn lle Tyr lle ggé Gly Asn Val Tyr Gég Leu Gly Asn
Trp Asg Thr Ser Lys Ala élg Gly Pro Met Phe Asn Gin Val Val Tyr
ggg Tyr Pro Thr Trp Tga {le Asp Val Ser Val Pro Glu Gly Lys Thr
i1le Glu Phe Lys Phe lle Lys Lys Asp Ser Gln Gly Asn Val Thr Trp
845 650 655
Glu Ser Gly Ser Asn His Val Tyr Thr The Pro Thr Asn Thr Thr Gly
660 665 670
iys tle lle Val Asp Trp Gin Asn
675 680
210> 2
<211> 2133
<212> DNA
<213>- Geobaciilus stearothermophilus
<400> 2

atg aga aga tgg oit tog cta gte ttg age atg toa ttt gta tit ast
Me? Arg Arg Trp Leg Ser Leu Val Leu 8?8 Met Ser Phe Val P?g Ser

goa att tit ata gta tot gat ace cag aaa gic acc git gaa goa got
Ala lle Phe !;8 Val Ser Asp Thr Gég Lys Val Thr Val Gég Ala Ala

at ott aat aag gia aac ttt aca toa gat gtt gtc tat caa att

g4 &
Asn Leu Asn Lys Val Asn Phe Thr Ser Asp Val Val Tyr Gin |le
35 40 45

&
Gly

gta gteg gat cga tit gtg gat gea aat aca {oo aat aat cog agt gma
Val Vgé Asp Arg Phe Val Agg Giy Asn Thr Ser Aga Asn Pro Ser Gly

goa tta ttt asc foa gga tgt acg aat tta cgc aag tat tge ggt gga
Aég Leu Phe Ser Ser G}g Gys Thr Asn Leu A;g Lys Tyr Cys Gly Gé%

gat tgg caa ggc atc atc aat aza att aac gat ggg tat tita aca gat
Asp Trp Gin Gly Iég He Asn Lys ile Agg Asp Gly Tyr Leu ng Asp

atg get gte aca gog ata tgg att totl cag cot gta gaa aat gta tit
Met Gly Val {ga Ata ile Trp lle ?gg Gin Pro val Giu ??8 Yal Phe

tot gie atg aat gat gea age gst tca goc tee tat cat get tat tgeg
Ser Val ¥?§ Asn Asp Ala Ser ?ég Ser Ala Ser Tyr ?;g Gly Tyr Trp

gog cge gat ttc aaa aag cca asc cog Lttt titt zet acc otc agl gat

Ala Arg Asp Phe Lys Lys Pro Asn Pro Phe Phe Gly Thr Leu Ser Asp
130 135 140

ttc caa cgl tta gttt gal goc goa cat goa aaa Efa ata aag gta att

Phe Gin Arg Leu Val Asp Ala Ala His Ala Lys Gly lle Lys Val {ls
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156 160

145 150
att gac ttt goc coo aac cal act {ct cot got toa gaa acg aat cot 528
Ile Asp Phe Ala Pro Asn His Thr Ser Pro Ala Ser Giu Thr Asn Pro
165 170 175
tot tat atg gaa aac

?a cga ctg tac gat aat ggg aca ttg ott gee 576

g
Ser Tyr Met Glu Asn Gly Arg lLeu Tyr Asp Asn Gly Thr Leu Leu Gly
180 185 190

get tac aca aat gat goc aac atg tat ttt cec cat aac get gga aca 624
Gly Tyr §Sg Asn Asp Ala Asn ggg Tyr Phe His His égg Gly &ly Thr

acg tit tcc age ita gag gat geg a t tat cga aat otg tit gac ttg 672
Thr Phe Ser Ser Leu Glu Asp Gly Ile Tyr Arg Asn Leu Phe Asp Leu :
210 215 220
isg gac olt aac cat vag aac cot gtt att gat agg tat tta aza gat 720
fa Asp Leu Asn His Gin Asn Pro Val lle Asp Arg Tyr Leu Lys Asp
230 238 240
gca gta aaa atg tgg ata gat atg ggg att gat ggt atc cgt atg gat 768
Ala Val Lys Met Trp lle Asp Met Gly Ile Asp Giy lle Arg Met Asp
245 250 255
gog gig aag cac atg cog tit gga ige caa aaa tot otg atg gat gag 816
Ala Val Lys gég Met Pro Phe Gly Irp Gin Lys Ser Leu “35 Asp Glu
att gat aac tat egt oot gito tit acg ttt geg g tge tit tteg tea 864
11e Asp Asn Tyr Arg Pro Val Phe Thr Phe Gly Glu Trp Phe Leu Ser
215 280 285
gaa aat gaa gig gac geg aac aat cat tac ttt goc aal gaa agt gea 912
Giu égn Glu Val Asp Ala %gg Asn His Tyr Phe Ala Asn Giu Ser Gly
atg agt ttg ctc gat ttt cgt ttc g?a caa aag ott cgt caa gta ttg 960
Met Ser Leu Leu Asp Phe Arg Phe Gly Gin Lys Leu Arg Gin Val Leu
306 310 320
cgo aal aac ago gat aat tgg tat gec itt aat caa atg att caa gat ' 1008
Arg Asn Asn Ser Asp Asn Trp Tyr Gly Phe Asn Gin Met ltie Gin Asp
325 335
acg gea tca goa tat gac gag git otc gat caa pgta aca ttc ata gac 1056
Thr Ala Ser Ala Tyr Asp Glu Val Leu Asp Gin Val Thr Phe e Asp
340 345 350
aac cal gat atg gat ogeg ttt atg att gac gga gea gal cog ogo aag 1104
Asn His Asp Met Asp Arg Phe Wet lle Asp Gly Gly Asp Pro Arg Lys
355 360 365
gtg gat atg zoa ott got gta tta ttg aca toe cgt gec gta ccg aat 1152
Val Asp Met Ala Leu Ala Val Leu Leu Thr Ser Arg Gly Val Pro Asn
370 375 380
att tac tat get aca geg caa tac atg aco get aac ggo gat cea aac 1200
fie Tyr Tyr Gly Thr Glu GIn Tyr Met Thr Gly Asn Gly Asp Pro Asn
385 380 395 400
aat cgl aag atg atg agt tca ttc aat aaa aat act cgo geg tat caa 1248
Asn Arg Lys Met Met Ser Ser Phe Asn Lys Asn Thr Arg Ala Tyr Gin
405 A10 415
st% ?§ a aaa ota tol tot ctc cga cga aac aat cog gog tta got 1296
2

Gin Lys Leu Ser Ser Lesu Arg Arg Asn Asn Pro Ala Leu Ala
420 425 430

tat gel gat acc gaa cag cgt tee at¢ aat g%c gat gtg tat ghg tat 1344
Tyr Gly ggg Thr Glu GIn Arg 258 He Asn Gly Asp ng Tyr Vai Tyr

gag oga cag ttt gec aaa gat gtt gtg tta gtl goo gtt aat ogt agt 1392
Glu Arg Gin Phe Gly Lys Asp Val Va! Leu Val Ala Val Asn Arg Ser
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460

450 455

tea ago agt aat tac tog att act ggo tta ttt aca got tta coa goa 1440
Ser Ser Ser Asn Tyr Ser fle Thr Gly Leu Phe Thr Ala Leu Pro Ala
465 470 480
gga aca tat acg gat cag ctt gge ggt ott tta gac gga aat aca att 1488
Gly Thr Tyr Thr Asp Gin Leu Gly Gly Leu Leu Asp Gly Asn Thr lle

485 490 495
caa gio ggt toa aat gga toa gtt aat goa tit gac tta g%a oog ggg 1536
Gln Val Gly Ser Asn Gly Ser Val Asn Ala Phe Asp Leu G y Pro G

500 505
gaa gt ggt gta teg goa tac agt gea aca gaa age acg coa att att 1584
Glu Val Gly al Trp Ata Tyr Ser Ala Thr Glu Ser Thr Pro lle tle
§15 §20 25
get cat gtt gga cog atg atg gee caa gte gat cal caa gla ace aft 1632
Gly His Val Gly Pro Met Met Gly Gin Val Gly His &ln Val Thr lle
530 535 540

gat ggc gaa gea thc gga aca aat acg gge act gtg aag tte g%a acg 1680
Asp Gly Giu Gly Phe Gly Thr Asn Thr Gly Thr Val Lys Phe Gly Thr
545 550 555
aca got goo aat gtt gte tot tgg tot aac aat caa ate gtt gte got 1728
Thr Ala Ala Asn Va! Val Ser Trp Ser Asn Asn Gin tle Val Val Ala

565 570 575
gla coa aat gitg tca coa gga aaa tat aat att acc gte caa tea tea 1776

Val Pro Asn Val Ser Pro Gly Lys Tgr Asn 1le Thr Val Gin Ser Ser
580 585 590

azc gt caa ace ast gog got tat gat aac tit gaa gta ota aca aat 1824
Ser Gly gég Thr Ser Ala Ala §55 Asp Asn Phe Qlu ggg Leu Thr Asn

gat caa gig tca gty ogg tit gtt gtt aat aac gog act acc aat ¢ta 1872
Asp gég Val Ser Val Arg g?g Val Val Ash Aen éég Thr Thr Asn Leu

geg caa aat ata tac a t pgc aac gta tat gag ctoc gge aac igg 1920
Gly Gin Asn lle Tyr | | Gly Asn Val Tyr Glu Leu Gly Asn Trp
625 630 635 640

gac act aglt aag gca ato gt cca atg ttoc aat caa gtg gtt tac too 1968
- Asp Thr Ser Lys é;g {le Gly Pro Het ggg Asn Gln Val Val ggg Ser

tat cot aca fgg tat ata iat gte agt gtc cca gaa gga aag aca att 2016
Tyr Pro Thr ggg Tyr ile Asp Val Ser Vat Pro u Gly Lyg Thr lle

gag ttt aag ttt att aaa aaa gac age caa ggt aat gto act teg gaa -2064
Glu Phe %¥g Phe fle Lys Lys égg Ser Gin Gly Asn Val Thr Trp Glu

agt ggt tea aat cat gti tat acg aca cca acg aat aca aoc gEa aaa 2112
Ser ggg Ser Asn His Val Egg Thr Thr Pro Thr 933 Thr Thr Gly Lys

att ata gig eat tge cag aac 2133
ile 1le Val Asp Trp Gln Asn
705 110
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