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FEREE T2 AN, A (AY)9 1.2-1.8v0 F3le= @uro R BF F P Ae guE U A
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Hels ohEaldE s G A4 Qshist Ba, AMENEE S FEEY G AY Aashias By, Hvhy
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Faol wWE B A Hw A¥E JEhd Zeln, © 4BE AT A EAd nE FRIAIUAE Yt
A odlal A9E Jehd Zleoln, & ACE AY Qatslasd wE AY AR A9E debd Zloln, & 4 A
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G5 Axs 2B YY) AP s YRS FFHDD, A4F L RS FF Axg 2B} W
ste] shgo] Alxd & Qu, I o]F Ao FF Axel WeH BAL o mIFEE, HYL /A2 AL
sfe] Alzm ol o Al R Az wge] Fhw Agd vk

Bouye] we 2gEel 4] AT, N EE B4R Tees 49, B owge] wie 47 wg o4
o, A7) MRS U AEE 2ES fEsE WAS O 2dE 5 ot 2@ 49 BEel AN Fds
& 4 gt

FHOAEE ZES o fEE A7) VAZS 447 (stationary phase)7HA Mg zR sa® & gl
AANAA L FL A1AE EFAAY EFHA @ iANA FYE F A, AL EFE AN W
she o] MBS 7o AgANHE SHAA nRAd F u

AANNAA ] Fe BEHANA Fse] FAR £ Y, ol AP VPBY WIS s FAH JRES
AR glol Tashe AL & 9

47 WSe T EW NG TFHA g B FPHE AU S dvh Ea LE 0YES A
A B AAAC] B4 WAE AAgstel piE U4 MAR RAsa, 84 2o Eh BHol Astu ol
A ol ZA AstEth B od@el PWe WS TEHA R WA 1S Faste JiE ¢
O AR FES ehe], 3R Axe] A9t AR, WE 52 U 5 Ao,

AAd
1. Az dZEE o888 I3 A T8 75 H 529 24 Alu

71E Al 32 g o] ny vt 2R ol= Al El 2 (Bifidobacterium adolescentis) 2] A9 Aitsla
Z~(GenBank ID: AA033821.1, AM<¥€Ws 1, BaSPase)? olujxal AHLES FFo=x  NCBISl BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi)E °]&3] FEAld WE gt #F Fd oAt ME A3E
ATk, 1 F vy EdtEE S okEdAlE s el A Qibsta st 83.8%0 FEAEE 7 vlv =t
7557 (Bifidobacterium pseudolongum) -+ A3 <Q12F3l& A (GenBank ID: WP_026643821.1, AEHZE 2
BpSPase), 76.2%°] A5A< A= dzAst2%n|o} A ME (Al loscardovia criceti) 8 A% 1Akl g 2
(GenBank ID: WP_018142968.1, A¥W& 3, AcSPase), 55.1%9 F&AS 7= AuplR2AE A gAlA
(Thermanaerothrix daxensis) @ A3 4F8}& 24 (GenBank ID: WP_054521739.1, A ¥W & 4, TdSPase)E Al
et g2yt wvjel I M EY vI =g PR 7EFA2 Korean Collection for Type Cultures
(KCTC)=F-¥  KCIC 58199} KCIC 32345 #<F wo} AlgsIion | Mupzzg~ GAA~E  German
Collection of Microorganisms and Cell Cultures GmbH (DSMZ)2] DSM 235925 ¥ o} AL&3}%t}.

ofuko. o] AES AAste 2z AP AastaA IY SHA AES EIelEE PRS FstIt).
dWls 59 Rl ERHES 7R A datstas 39 F1A AEe] PCRe Ay 93] A€W
6 R 79 Zetoln & o]&3lon, ADHE 89 YR AFIELH|o} AYME i AT Aikstas 9
A A 4e] PCRE Faskr] fl3] A E 9 % 109 Zetolw] A& o §ston, AEHE 119 Muh=
Y2 gl A FE A" AstaEs fE A dakstaEs 39§32 A Ee] PRe Y] 3 A€W
3 12 % 139 =golw #S o]&3ltt. Zolwi= BIONEER (3k)ol <|F|st9d e | ThermoFisher
SCIENTIFIC (W]=+)¢] Phusion DNA PolymeraseZ S¥ai = AFgs] 8% =4l wel TaKaRa (L) PCR
Thermal Cycler DiceE ©]&3}o] PCR F&3F3iTt.

>

[>

[¥ do o x Az
:(o

AojZ PCR AHES NEW ENGLAND BioLabs (NEB, <3=7)9] KpnI®} Xbalel A3t BAE AL trc TERHE X
el oo wE WE plrc9gdd] =stglon, 1 Ax Ax3F #AE pl-AcSPase, pT-BpSPase 2 pT-
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TdSPaseE Att. AzxF HE+= ZYAE 2433 2 (Glucose kinase, glpk)7F A<&¥ &+ BW 25113 A
e}

AT gt -80Tel| Haate] A&kt

Fh2as T AT s dF ASslon, 0D 409 AE sz grs] dAx dvhge] Y5u=
%

E 209 g AW ARE FEs W, dEsstesucl Al fd AT QNREAE EUT A2
Agte] A7k ool Wg Bl mekste] A £E7 Jbg wE Wk ohel, HE 105.8 g/Lo] I A
stel A w3 bY BT MMEMEES FEEY U AT Qustnash ArhiEAY s A
A AF AWREAT ST ART G 71 S v wetee S ohEUE s fe A 4
Ash fARE Y AYE BAOH, BE 3ARF el v BPol wgstant.

e

N e

FAH PR wol dmbEmlel Z4
A

e BYgom HE 107.3 g/Le 273

5 209 209 A 2 ZPAE AR APRE HH 200 g/Lo AP BT

EEE i) 200 g/Le SYAEE
200 g/L9] A B W&y 5U3 =

o] REsT. FelAl

Tl

& = = =T
gt el B4 zo|7l #Fdsly] wiie] He ik BEde oud Jdee T4 &S em Ay,
E 54F 1§79 HH &4 pHE 7FAAN, plE FA8H S8 AFEsHE WHE avfolr] wiie] HE A4
H 8-S oA e ESEE o AMNEY uik BEE oyA ). oy EAHES 1A TA
oo AL o]y 57] Wi pH JEA0] WS FAo o] 3ttt B WAk o2 L] ¢
al AMEA = A Jakstaao] pHell W A4S vlwE] 2oth Y] g wbgoAME A Qikstais
o] HAH A pH= <A pH 7.08 §X37] 8 250 mM I H 2~ WHE ALEEgon, B9 A ¥
2 H7leA e whSalS Algsle] A QAbslE Ao AAAS wiwe] Bt M APy FUdI FF 2
A 2R A du2 WMHE X3ete A E3EHA] @ Aoz U] UA Al BE AT JAatslase
pH JEEE vlus) B2grt. A3+ = 39 eI
Wy F5o] e 3 QS el = 3AS IR, vyzdtdee R o Ad Qasiase
WY& ALSSHA] s W, HHE AMSSIS w9} vas] 3 F4E AAES Btk dERavtEkn|o}
AAE 2 Arpf22gs SAA A FH A Adabslass WA E AMSSHA] @S ul, HAE AMSSS

wsh b e wolth AR wuEstele s olEE s fU AY AWTEAE HNE MG
W AT, WNE G W wws 32 AT Y-S el ol W B4 Folst Abg A veket

>

3BE FzaEH, 250 mM FF 2 (pH 7.0)S AHE3HS o A <AkE
b pH 6.6-6.8 Alol& FAS= Ao UERAR, HHAE ALE3HA &
Ae-dAE Az A3 kg & pH 5.4-5.8 AbelE dHEE] o]F M3 ¥ Ut fAEHE o=
Hl g =t 2] olEd e~ e A Astass pH W e &4 A3t & A
Ak a22A AFEE Qe Ao® HIAT, AEA H2d G222 EHof A4
=

= phiell SEHel ge Aow

seol HU@ FAL PHAI 8, a9 YRR FHE ALHAS b Dol AR AelH (RAS FFEE o
Ag meduee g ol gal At AY ANsEae] B wuwe) wth. AAT 4 #F AR FIo
2 A% sEs 29 S84 ALe EFAES PRE FANUG. Bkl NotlS AT Fa AFEE]
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[0115]
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Astel dmgbewulel AelAe fd A4

o] W BamHIZ} NotI Ae]el FAx Ad&
A8t qEHE 149 MES x5l s *105?_4i 3

}
50 16] Zetolr} 4L o] g3 PR Ssith. NAWE 59
s wuEe g SRR R 4Y Adstiz = 2 Teees AANE 17 2 189 Zejoln 4
olgatg o, AAME 119 Mrhse s AL fe 4% AstEs 59 fA4E TFFES A
T 19 B 209 Zejoln & o]&sto] PCR aFlth. dolX PCR Ae2 BamHI3h NotI°] Al HAE ARG 3L
gulatele]l a8 28 I ZERE H30S Tske digw-zevdEEls M5 W pCES-H30 (Yim SS, et
al., 2013. Isolation of fully synthetic promoters for high-level gene expression in corynebacterium
glutamicum)®l =3 AZ HE pCES-H30-AcSPase, pCES-H30-BpSPase % pCES-H30-TdSPaseE L|Utt. A=
gt HE s ofdd zEUldEHElR FFEME ATCC 13029 Eggeling 59 Handbook of Corynebacterium
glutamicum (2005)E& FiLgk M”14 #o= =S9iekqivt. ¥4 Askd AxF vt e -80TCo Bt
Blo] AFE-3}Th. pCES-H30-AcSPase, pCES-H30-BaSPase, pCES-H30-BpSPase @ pCES-H30-TdSPase® =13+ A=
g opdd meuletelge FFEFE ATCC 13032 #FS 0D 409 AE sEZ Frste] AAE dghuksol A
Sz ARgetlon, TS o83 HAE Xdi?_‘r‘?}%ﬂr Y A o A WA HE 9 e
th. AdE % 40 YERYQTE.

% e B Ay A9E FrE, gFOAe Aust FUs) FRARwcl ALY Fo 4P
QUBELE EUF TSN b F& ALY Ehge] 6A3be] A WS F 1016 g/Le] #H3
S Al Bl uT TE e e A0 SERAZeAE A S0k A48 4ATS SAse
% 4B FTIUTUAT AW AANE FrAuw, BF AN Ashsh fAF PPE mel derstEulol 2
JAE fral 4G QASELE EAF AxG meuEEe gl b F& QWYL BP0, AF 641

AT W o F 85.9 g/Lo] FFRUTLATS P,

E

E4C 3 = 4o AT B SYHE AR ARE x4 A7 ikstaae) g Ak vkl s
Ayt FYAEe] ARgS & & 5 AT

SR &S Y AL FEE AL A ) ve) AshE AYe dehd AT, el e ol 4
AFL FUAACY FEA B FARAT US ned] PR FE THO
J Fulge Bede Sus @ e wg 4% 4 A0 s Aol

Lo
fol

3. AZozRE Ato]zx g THYES 34 ALY T4 ML

Agozye Bgs WS Yol YTHOE THES Hstel oAl AT AWHAY Aolzs I
]
4

HUE AN FHS eAH R

A7 aae vludA 7 £ S BRd dExagtEmvol FAeAE fY A diElaLE =
ANzE PFFS 0D 409 AE 52 3to] 200 g/L A2 200 g/L FHYANZE 7|A= 3= 250 mM PIPES (pH
7.0) A FAS AFRE] 60T Ad 2%, 180 rpme] WRF HZo A 2417 FAE AN [ ET). o
3,500 rpmollA 15%-9] HAEEE F& MEe wgAS FEslon, Bt vbds T A4 FAA AL

oz A A /1A L WY G0 ALEHSTH,

%iiEﬂﬂ%—aﬂEW@MyHMWhﬂmm%)%HA}Hﬂzﬂ]ﬂﬂE*@m&w]D EEG74378.1, A4

W5 21, ChIPE)E T98hs F448 =9 Azg eliuteels P2 0D 409 AZ S22 3us
WEuz Abgstgon, Eas B4 HE Q4el Wb 0.12 ui A7k Flth, AAE AFnse 60T A
# 2%, 180 rpndl Wik SElA 1A% AYSAT. WS o F FUR PHOoR Held WS A WA @
UE A4 340 14 2 g g9oz Agatan.

SEnd# 2~ FH| 2] (Lactobacillus reuteri) 8 WUE 24484 (GenBank ID: WP_003669358, A

22, LrMDH)E =Y3dt:= #dx 2 wzmurelglR wvpAlol Ucobacterium vaccae) ] FEE4F g
(GenBank ID: BAB69476.1, A¥EW3Z 23, WFDH)E IYsE A4S w43t A% zeudte g 5
¥

S 0D 400 AE FEZ s AZvz Agagon, T BEagse] VHE AgEE UE
oﬂ*‘ FAE AF s Y B T2 UM FAY. B2 U E s s x7] pH 6,004 F&
Hol7] wiEe 50% EZEAS o] &3l pE B3] o™, 45T HE 2%, 180 rpme] HE &ILofjA]

o mm oL b ong
> oox rx 2 obh B
I
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[0117]

[0118]

[0119]
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oAt A7t sk ZF Aguksol Hg gL g A FAL Ao X thh] 100%, Abolzs

2 A4 div] 60%clch. 7k B 1
= 69 YERHACE.

o] AZ F&el Wl 100 g/L <

A

Abska 155 g/L FE|A|Zo] &
&3 tgto] dol AT =
3

o,

ARSI 400 g/L Bu} @& 93 g/LE AFREH whel 3 7 A A
QWY E A8 whgol At F7HAQ 7149 £54ke] WU 2 pH mAC w27 B sEsh 7 44 g/L, 2

T o

o) 3}
g/LETh W 19 g/Le] Abo] sl ARVEITH, Apolme] Aakao] 7ha

FRAZFAE 66 g/L, FEAE 110 g/L, Abelms 15 g/LE M HAG. vhE A& vk o] F ol& &3
& 27 g/Lo] whEo] ARt lon, 14 g/l FHFo] FEa, FeAEI SFALIYAE, Apolaie
B kg A FAY FAEAG. SRR, 200 g/Lo] AFH 200 ¢/Le] FEAERTE HF Al 7HA
7154 3, SFIAIEAE, Abolas, whEol 717 68 g/L, 15 g/L, 27 g/L AAESIT. spAwt 7h g
o ek A, g wdo Hrkwn ojele] agl o) ¥ wWel ANV wiel Y wieE welF
of defe] whe wol mE AFE Adtstel YERRITE. 34 i A AR S oo FeAEN 35
AT F= HAE W olF wokdle d¥ wlalste] ARttt 84 vigE wEE AdR HE =5
FAZYAE, Aoz, wYEo] 99 g/L, 22 g/L, 39 g/L eSS Flsqict.

ol=X A4 7ed B A 2 A

glateide] o] sidol AAl z

8% o Agorne A Y V1Y FRE AR PAHE 9
S 2~
.
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puiry
~
28
§ L
@ BOR-
O
-4 .
(o 40
0

_15_

ZIHSd 10-2023-0152646



——0 Ac—8—0_Ba—h—0C sp—@—0_Td
120—D—X_Ac —~—X% Be—"—X Bp —_ =X Td

Fructose (g/L)
& 3

[
o

—W-0_4c—@—0C _Ba—lhe—0 Bp—@—0 Td
o X 2c —0—X Ba —"—X_8p = —¥_Td
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120

Fructose (g/L)

+AC+33+B;)+T{§

wol
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250

Time {h)

—l— Ac —@— Ba —de— Bp —@—Td
250 v Y -

200

|
u
=

Glycerol (g/1)
S

n
o

<

Loe’
M
I
h

Time {h)

k1
N2
%]

1

[
E2E;

SpgLEans
s

Yol (my)
§g

T ¥y
i

SEEsEERRINED

Fefention [ine {ntnk
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ZH6
15 rxn 274 run 374 rxny
240 7 T — 240
200k ... Jk F 200 —il— Géycercl
.';".31 N el 159.._:'\ —8— Fructose
o e
o 1 Jaan " —i— Sucrase
% I:Tu — T Glucosylghy cerot
Ag8o
g 12 —{_—Psicose
) I e
= ]
S {e/l
1% rxey 20 e 3 rup
.......... s s S i g b A i b g o A o oL A R | Fa
™ E¥ Pre® T E Pre T E
Gly 2041 | 146 | 155 134 134 | 133 | 110 | 110 | 106 | 155
Frg ¢ 105 | 100 93 65 62 44 18 14 20
Suc 200 0 a -
: GG o= 149 | 101 84 84 a3 66 6b 63 99
bpei b - - - 22 | 19 | 15 | 15 | 15 | 22
Ban | 26 | 27 | 39

P Thegretica? faure
¥ ¥uperirenial fpore

f Dl prrewious reacifen supemignt b add pakerais for nexd reoction
*dimal ronsamtea o thak rugatierl il sags

g g

<110> INDUSTRY-ACADEMIC COOPERATION FOUNDATION GYEONGSANG NATIONAL UNIVERSITY
<120> COMPOSITION AND METHOD FOR PREPARING FRUCTOSE

<130> 01003

<160> 23

<170> KoPatentIn 3.0

<210> 1
<211> 504
<212> PRT

<213> Bifidobacterium adolescentis

<400> 1

Met Lys Asn Lys Val Gln Leu Ile Thr Tyr Ala Asp Arg Leu Gly Asp
1 5 10 15

Gly Thr Ile Lys Ser Met Thr Asp Ile Leu Arg Thr Arg Phe Asp Gly

20 25 30

Val Tyr Asp Gly Val His Ile Leu Pro Phe Phe Thr Pro Phe Asp Gly

35 40 45

Ala Asp Ala Gly Phe Asp Pro Ile Asp His Thr Lys Val Asp Glu Arg

_19_



50
Leu Gly Ser
65

Met Val Asp

Gln Asp Val

Leu Thr Met

115

Phe Ala Gly
145

Val Asp Ile

[le Phe Asp

195
Pro Lys Thr
210
Arg Gly Leu
225

Val Glu Ile

Pro Leu Leu

His Trp Thr

275

His Asp Gly
290

Ser Leu Lys

55

Trp Asp Asp Val

Leu

100

Ser

Tyr

Lys

Asp

180

Tyr

Phe

Leu
260

Asp

Ile

85

Ser

Arg

Thr

Thr

165

Met

Lys

Ser

245

His

70

Val

Lys

Val

Pro

Arg

150

Asp

Leu

Leu

230

Lys

Arg

Ile Gly Val

Gly Leu Val

Asn

Phe

Arg

135

Leu

Ser

Lys

Val

Leu

Pro

Ile

295

Pro

Ala Glu Leu

His Met Ser
90

Glu Glu Ser

105
Pro Asn Gly
120

Pro Gly Leu

Val Trp Val

Asp Lys Gly

170

Ser His Val
185

Glu Ala Gly

200

Ser Arg Leu

Glu Val His

Asp Arg Val

250
Ser Thr Gly
265
Asn Asn Ala
280

Asp Ile Gly

Asp Glu Asp

Ser
75

Trp

Ala

Pro

Ser

155

Trp

Ser

Thr

Arg

Ser

235

Tyr

His

Val

Ser

Val

60

Lys

Tyr

Thr

Phe

140

Phe

Tyr

Ser

220

Tyr

Asp

Val

Thr

Asp

300

Asp

Thr

Ser

Tyr

125

Thr

Thr

Tyr

Cys

205

Tyr

Phe

Val
285

Gln

Asn

His Asn

Lys Gln

95

Pro Met

110

Glu Asp

His Tyr

Pro Gln

Leu Met

175

Arg Leu

190

Phe Met

Gly Val

Lys Lys

Ala Leu

255
Pro Val
270

Leu Asp

Leu Asp

Leu Val

_20_
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Phe

Phe

Leu

Lys

160

Ser

Asp

Thr

Lys

240

Pro

Thr

Arg

Asn
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305

Thr Ile His Ala

Ala Ala Ser Asn
340
Ala Leu Gly Cys
355
Phe Phe Leu Pro
370

Gly Lys Asn Asp

385

Ile Asn Arg His

Arg Pro Val Val

420

Leu Asp Ala Phe
435

Ser Ile Ser Phe

450

Phe Glu Pro Lys
465
Met Leu Glu Trp
Ile Ala Asn Pro
500
<210> 2
<211> 505
<212> PRT
<213>

<400> 2

310

Asn Thr
325

Leu Asp

Asn Asp

Gly Val

Met Glu

390
Tyr Tyr
405

Lys Ala

Asp Gly

Thr Trp

Arg Gly

470
Glu Asp
485

Pro Val

His Gly Glu Ser
330

Leu Tyr Gln Val

345
Gln His Tyr Ile
360
Pro Gln Val Tyr
375

Leu Leu Arg Lys

Ser Thr Ala Glu
410
Leu Asn Ala Leu
425
Thr Phe Ser Tyr
440
Arg Gly Glu Thr

455

Leu Gly Val Asp

Ser Ala Gly Asp
490

Val Ala

Bifidobacterium pseudolongum

315

Gln

Asn

Tyr

Thr

395

Thr

Ser

Asn
475

His

Ala Ala Thr

Ser Thr Tyr
350
Ala Arg Ala
365
Val Gly Ala
380

Asn Asn Gly

Asp Glu Asn

Lys Phe Arg

430

Thr Asp Asp
445

GIn Ala Thr

460

Thr Thr Pro

Arg Ser Asp

320

Gly Ala
335

Tyr Ser

Val Gln

Leu Ala

Arg Asp

400
Leu Lys
415

Asn Glu

Asp Thr

Leu Thr

Val Ala
480
Asp Leu

495

Met Lys Asn Lys Val Gln Leu Ile Thr Tyr Ala Asp Arg Val Gly Asp

_21_
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Gly Asn Leu Ala Ser
20
Val Tyr Glu Gly Val
35
Ala Asp Ala Gly Phe
50
Leu Gly Asp Trp Asp
65

Met Val Asp Ala Ile

85

Gln Asp Val Leu Lys
100
Leu Thr Met Ser Ser
115
Ala Gly Ile Tyr Arg
130

Phe Ala Gly Lys Thr

145

Val Asp Ile Asp Thr
165
Ile Phe Asp Arg Met
180
Ala Val Gly Tyr Gly
195
Pro Lys Thr Phe Ala
210

Arg Gly Leu Glu Ile

225
Val Glu Ile Ala Ala

245

Leu Thr

His Ile

Asp Pro

Asp Ile

70

Val Asn

His Gly

Val Phe

Pro Arg

135

Arg Leu

150

Asp Ser

Gly Thr

Ala Lys

Leu Ile

Leu Ile

230

Lys Val

10

Asp Ile Leu
25

Leu Pro Phe

40

Ile Asp His

Ala Glu Leu

His Met Ser

90
Glu Glu Ser
105
Pro Asp Gly
120

Pro Gly Leu

Val Trp Val

Ala Glu Gly
170
Ser His Val
185
Glu Ala Gly
200

Ser Arg Leu

Glu Val His

Asp Arg Val

250

Arg

Phe

Thr

Ser

75

Trp

Ala

Pro

Thr

155

Trp

Lys

Thr

Arg

Ser

235

Tyr

Thr

Thr

Lys

60

Lys

Tyr

Thr

Phe

140

Phe

Tyr

Ser

220

Tyr

Asp

Arg

Pro

45

Val

Thr

Ser

Tyr

125

Thr

Thr

Tyr

Cys

205

Tyr

Phe

15

Phe Ala Gly
30

Phe Asp Gly

Asp Pro Arg

His Asp Ile
80

Arg Gln Phe

95
Pro Met Phe
110

Glu Glu Leu

His Tyr Thr

Pro Gln Gln

160

Leu Met Ser

175
Arg Leu Asp
190

Phe Met Thr

Gly Ala Lys

Lys Lys Gln

240
Ala Leu Pro

255

_22_
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Pro Leu Leu Leu His Ser

His

His

Ser

305

Thr

Phe

Arg

Leu

Met

Thr
465

Leu

Ala

Trp Thr
275
Asp Gly

290

Leu Lys

Ala Ser

Leu Gly

355

Phe Leu

370

Ser Asn

Asn Arg

Pro Val

Pro Ala

435

Ser Phe

450

Pro Ser

Thr Trp

Asn Pro

260

Lys

Asn

340

Pro

Asp

His

Val

420

Phe

Thr

Arg

Ala

Pro

500

Leu Phe

Ile Arg Pro Asn

Gly Val

Leu Val

310
Asn Thr
325

Leu Asp

Asn Asp

Gly Val

Met Glu

390
Tyr Tyr
405

Arg Ala

Asp Gly

Trp Asn

Gly Met

470
Asp Ala
485

Val Val

280
Ile Asp

295

Pro Asp

His Gly

Leu Tyr

Gln His

360

Pro Gln

375

Leu Leu

Thr Thr

Leu Asn

Gly Phe
440

Asp Gly

455

Gly Ala

Ala Gly

His Met

Thr Gly Arg Val Asp Ala Leu

265

Asn

345

Tyr

Val

Lys

425

Asn

Asp

Glu

Asp

505

Ala

Val

Gly Ser

Asp

Ser

330

Val

Tyr

Arg

410

Leu

Tyr

Thr

Asn

His

490

Val
315

Lys

Asn

Tyr

Thr

395

Ala

Ser

Ala
475

Thr

270
Thr Val Leu Asp
285
Asp Gln Leu Asp

300

Asp Ala Met Val

Ala Ala Thr Gly
335
Ser Thr Tyr Tyr
350
Ala Arg Ala Val
365

Val Gly Ala Leu

380

Asn Val Gly Arg

Asp Ala Asn Leu

415

Lys Phe Arg Asn
430

Val Asp Gly Glu

445

Ala Thr Leu Arg

GIn Pro Val Ala

Ser Asp Asp Leu

495

_23_

Ala

Thr

Arg

Glu
320

Ala

Ser

Asp

400

Thr

Phe

Val
480

Ile
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<210> 3
<211> 500
<212> PRT

<213> Unknown

<220><223> Alloscardovia criceti

<400> 3

Met Lys Asn Lys Val Gln Leu Ile Thr

1 5

Gly Thr Leu Gln Ser Met Thr Glu Thr
20 25

Val Tyr Glu Gly Val His Ile Leu Pro

35 40
Ala Asp Ala Gly Phe Asp Pro Val Asp

50 55

Leu Gly Ser Trp Asp Asp Val Ala Glu
65 70
Met Val Asp Thr Ile Val Asn His Met
85
Gln Asp Val Met Ala Lys Gly Glu Glu
100 105
Leu Thr Met Ser Ser Ile Phe Pro Asp

115 120

Tyr Ala Asp Arg Leu Gly Asp

10

Ile

Phe

His

Leu

Ser

90

Ser

Gly

Arg Lys

Phe Thr

Thr Gln

60

Ser Lys

75

Trp Glu

Glu Tyr

Val Thr

Thr Ala Ile Tyr Arg Pro Arg Pro Gly Leu Pro Phe

130 135
Trp Gly Gly Lys Thr Arg Leu Val Trp
145 150
Val Asp Ile Asp Thr Asp Ser Glu Met
165
Ile Leu Asp Gln Leu Ser Gln Ser His
180 185

Ala Val Gly Tyr Gly Ala Lys Glu Lys

Thr

Gly
170

Val

140
Thr Phe
155

Trp Asn

Ser Gln

15
His Phe Asp
30
Pro Phe Asp
45

Val Asp Pro

Thr His Asp

Ser Lys Gln
95
Tyr Pro Met
110
Glu Glu Asp
125

Thr His Tyr

Thr Pro Gln

Tyr Leu Leu
175
Ile Arg Leu

190

Asn Ser Ser Cys Phe Met

_24_

Arg

80

Phe

Phe

Leu

Thr

160

Thr

Asp

Thr
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195

Pro Lys Thr Phe

Gly Leu Leu Leu
260

Lys Trp Ile Glu

His Asp Gly Ile
290

Ser Leu Leu Gly

305

Ser Ile His Arg

Ala Ala Ser Asn

340

Ala Leu Gly Ser
355
Phe Phe Met Pro
370
Gly Lys Asn Asp
385

Ile Asn Arg His

Arg Pro Val Val

420
Leu Ser Ala Phe

435

200

Lys Leu Ile Glu

Thr Leu Ile Glu
230

Ser Lys Val Asp

245

His Ala Leu Glu

Val Arg Pro His

280
Gly Val Ile Asp
295
Leu Val Pro Asp
310
Asn Ser Asn Gly
325

Leu Asp Leu Tyr

Asp Asp Gln Lys
360

Gly Val Pro Gln

375
Met Glu Leu Leu
390
Tyr Tyr Ser Ala
405

Lys Ala Leu Asn

Asp Gly Glu Phe

440

Arg Ile Lys

Val His Ser
235
Arg Val Tyr
250
Phe Gly Lys
265

Asn Ala Val

315

Glu Ser Gln
330

GIn Val Asn

345

Tyr Ile Ala

Val Tyr Tyr

Lys Asn Thr

395

Ala Glu Val
410

Ala Leu Gly

425

Ser Tyr Thr

220

Tyr

Asp

Thr

Asn

Asp
300

Asp

Cys

Val
380

Asn

Arg

Glu

205

Tyr

Phe

Asp

Val

285

Thr

Arg

365

Val

Phe

Ala

445

Gly

Lys

Ser
270

Leu

Met

Leu

Thr

Tyr

350

Arg

430

Asp

_25_

Glu Lys

Lys Gln

240

Ile Pro

255

Leu Ala

Asp Thr

Asp Arg

Val Glu

Tyr Ser

Val Gln

Leu Ala

Arg Asp

400
Val Glu
415

Asn Thr

Gly Val
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Leu Thr Met Thr Trp Ala Asp Asp Ala Thr
450 455

Ala Pro Gln Ala Gly Ala His Asp Val Ser

465 470

Lys Asp Ser Ala Gly Glu His Ala Thr Asp

485 490

Pro Val Val Ala

500
<210> 4
<211> 504
<212> PRT

<213> Unknown

<220><223> Thermanaerothrix daxensis

<400> 4

Met Lys Asn Gln Val Gln Leu Ile Thr Tyr
1 5 10

Gly Asn Ile Lys Thr Leu His Gln Leu Leu

20 25
Leu Phe Gly Gly Val His Leu Leu Pro Phe

35 40

Ala Asp Ala Gly Phe Asp Pro Ile Asp His
50 95
Leu Gly Ser Trp Glu Asp Ile Arg Ala Leu
65 70

Met Ala Asp Leu Ile Val Asn His Ile Ser

85 90
Leu Asp Tyr Leu Glu Lys Gly Asp Asp Ser

100 105

Leu Thr Met Ser Ser Val Phe Pro Asn Gly

115 120

Ser Ala Lys Leu Thr Phe

460

Val Ala Arg Leu Glu Trp

475

480

Asp Leu Ile Ala Asn Pro

495

Val Asp Arg Leu Gly Ser

15

Arg Gly Pro Leu Ala Gly

Tyr Tyr

Thr Arg

60

Gly Gln
75

Ser Ser

Ile Tyr

Ala Thr

30
Pro Ile

45

Val Asp

Asp Val

Ser Pro

Lys Asp

110

Glu Ala

125

Leu Thr Ile Tyr Arg Pro Arg Pro Gly Leu Pro Phe Ser Tyr

130 135

140

_26_

Lys Gly

Pro Cys

Asp Leu

80

Gln Phe
95

Leu Phe

Asp Leu

Ile Thr
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Leu
145

Gln

Ser

Asp

Pro

Lys

Thr

Pro

305

Val

Tyr

Ile

Lys Asn Gly Gln Lys Arg Leu Leu

Ile Asp

Val Leu

195
Pro Glu
210

Leu Gly

Pro Leu

Gln Trp

275
His Asp
290

Gln Asn

Asp Ala
355
Gln Phe

370

Ile

Arg

180

Thr

Met

Val

260

Leu

Tyr

340

Leu

Phe

Asn
165

Thr

Tyr

Phe

245

Leu

Ser

Pro

His

325

Ser

Ser

Leu Ala Gly Glu Asn

385

150

Val Leu His

Leu His Glu

Ala Val Lys
200
Asp Phe Ile
215
Val Leu Val
230

Arg Gln Val

His Ala Ile

Ile Ser Pro
280
Gly Val Ile
295
Gly Leu Ile
310

Leu Asn Ser

Asn Leu Asp

Arg Asn Asp

360

Pro Gly Ile
375

Asp Met Asp

390

Pro

Asn

185

Lys

Asp

Phe

265

Arg

Asp

Pro

Asn

Leu

345

Arg

Pro

Leu

Trp Thr

155
Met Gly
170

Gly Ile

Ala Gly

Asn Leu

235

Arg Val

250

Asn Arg

Asn Ala

Pro Glu

315
Gly Gln
330

Tyr Gln

Asp Tyr

GIn Val

Leu Ala

395

Thr Phe Ser

Arg Glu Tyr

Arg Met Val

190

Thr Thr Cys
205

Thr His Gln

220

Ser His Tyr

Tyr Asp Phe

Thr Ala Tyr

270
Ile Thr Val
285

Ala Asp Ser

Glu Leu Glu

Ser Arg Leu

Val Asn Cys
350
Leu Leu Ala
365
Tyr Tyr Val
380

Arg Thr Gly

_27_

Arg Gln

160
Leu His
175

Arg Leu

Phe Met

Arg Lys

240
Ala Leu
255

Tyr Leu

Leu Asp

Ser Asp

Ala Leu

320

Ala Ser

335

Thr Phe

Arg Ala

Gly Leu

Val Gly
400

ZIHSdl 10-2023-0152646



Arg Asp Ile Asn Arg His Tyr Tyr Thr Leu Glu Glu Ile Ala Gln Ala

405

Ile Gln Arg Pro Val Val GIn Ser Leu Phe

420

Asn Gln His Pro Ala Phe Asn Gly Ala Phe

435

Asp Ser Arg Leu Ile Leu Arg Trp Asp Asn

450

440

455

410

425

Leu Glu Val Asp Phe Ala Ala Gly Thr Phe Ser

465 470

475

Leu Glu Gly Ala Glu Pro Ile Glu Ala Leu Pro

485

Asn Arg Tyr Gly Gly Ile Ala Thr

500
<210> 5
<211> 1518
<212> DNA

490

<213> Bifidobacterium pseudolongum

<400> 5
gtgaagaaca aagtgcagct
tccctgaccg acatcctgeg

ccgttecttca cgecgttega

gtcgacccgce gectcecggtga
atggtcgacg cgatcgtcaa
aagcacggceg aagagtccga
gacggtgcga ccgaagagga
acccactaca ccttcgeegg
gtggacatcg acaccgactc

atgggcacat cgcacgtcaa

gccggeacga getgcettceat

gagggegeca agegeggact

catcacctat
caccecgtttc

cggegecgac

ttgggatgac
ccacatgagc
gtattacccg
gctegeeggg
caagacgcgce
cgccgaaggce

gtacattcgc

gacacccaag

cgagatcctc

gcggaccgag
geeggegtgt

getggetteg

atcgccgagce
tggcagtcge
atgttcctga
atctaccgcc
ctggtgtggg
tgggcgtacc

ctcgatgccg

accttcgctc

atcgaggtgc

430

445

460

Ile Ser Gly

Gly Ala His

tgggcgatgg
atgaaggcgt

accccatcga

tctccaagac
gccagttcca
cgatgagctc
cgcgeeegeg
tcacgttcac
tgatgtcgat

tcggttatgg

tgatctcccg

actcgtacta

_28_

415

Arg Leu Ile Arg Phe Arg

Ser Met Pro Glu Ser Pro

Gly Ala Ala Trp Ala Val

Ser Pro

480

Pro Asp

495

caatctcgca
gcatatcctg

cCacacgaaa

acacgacatc
ggatgtgctc
ggtctteeceg
cctgeegttce
gcegeageag
cttcgaccgg

cgcaaaagag

tttgcgecgag

caagaagcag

60
120

180

240
300
360
420
480
540

600

660

720
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ZIHSdl 10-2023-0152646

gtggagatcg ccgcecgaaggt ggaccgegtce tatgacttcg cgetgecccece getgetgetg 780
cattcgctgt tcaccggecg tgtggacgeg ctcecgegecact ggaccgagat ccgeccgaac 840
aacgccgtca ccgtgetgga cacgcacgat ggcatcggeg tcatcgacat cggetcecgac 900
cagctcgacc getcgetcaa gggectegtt cccgacgagg acgtcgacge catggtcgag 960
acgatcgcga agaacacgca cggegagtcg aaggcetgega ccggegeege cgegtcegaac 1020
ctcgacctgt accaggtgaa ctccacgtat tattccgege tcggeggcaa cgaccagcac 1080
tacatcgctg cgcecgegecegt gecagttcettc ctgeecgggtg tgecgecaggt gtactacgtce 1140
ggcgegetceg ccggcagecaa cgacatggag ttgcectcaage gcaccaatgt cggecgegac 1200
atcaaccgcc actactacac gaccgceggag atcgacgega acctcgageg geccgtcegta 1260
cgecgegetca acgegetcge gaagttceccge aacgagetge ccgegttega tggeggette 1320
aactacgccg tcgacggcega gacgatgagt ttcacgtgga acgatggtge gacttcecgec 1380
accctgeget tcacaccttc geggggeatg ggegeggaca acgceccaacce cgtggeegtg 1440
ctcacgtggg cagacgccge cggcgagcecac acgagcegacg acctgattge gaatccgect 1500
gtggtgcaca tggactga 1518
<210> 6

<211> 58

<212> DNA

<213> Artificial Sequence

<220><223> Foward primer

<400> 6

gcggtaccta gaactaaact taaggagact tattatgaag aacaaagtgc agctcatc 58
<210> 7

<211> 28

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer

<400> 7

gtctagatta gtccatgtge accacagg 28
<210> 8

<211> 1503

<212> DNA

<213> Unknown

_29_



<220><223>
<400> 8
atgaagaaca
tctatgaccg
ccattcttca
gtggatccac
atggtcgata

gctaagggtg

gatggcgtca
acgcattaca
gtggatattg
ctgtctcagt
aagaattcgt
gagggcgaga

atcgaaattg

catgctttgg
aatgcggtca
cagatggatc
tccattcate
cttgatttgt
tacatcgctg

ggegetttgg

attaatcgtc

aaggctctca

agctacaccg

aagctcacct

aaggatagtg

tag

<210> 9

<211> 55

<212> DN

Alloscardovia criceti

aagttcaatt
agaccatccg
caccgttcga
gtttgggctce
ccattgtgaa

aggaatctga

ccgaagagga
cctggggtgg
ataccgactc
cgcatgtatc
cctgcttcat
agegtggcett

cttccaaggt

aattcggcaa
acgtactgga
gctecttget
gcaattccaa
atcaggtcaa
cgegtgecegt

cgggtaagaa

actactactc
atgcattggg
aagcagacgg
tcgcecectca

ctggcgagca

A

aattacctat
caagcatttt
cggagctgat
ttgggatgac
ccacatgtcg

gtattatcca

tttgaccgcc
caagacgcgt
agaaatgggt
ccagatccgt
gacgccgaag
ggaaaccttg

ggatcgegtg

gaccgattcg
tacgcacgat
gggtctcgta
cggcgaatcc
ctgcacgtac
gcagttcttce

tgatatggag

cgcagccgaa
tcgttteege
cgtgcttacc
ggeceggtgcet

tgctaccgat

gcagatcgcc
gatggcgtgt
gcaggcttcg
gtggcagagc
tgggaatcca

atgttcctga

atttatcgtc
ctggtctgga
tggaattatc
ttggatgegg
accttcaagc
attgaggtgc

tatgacttcg

ttggccaagt
ggcattggeg
ccagatgagg
caggaagcaa
tactccgctt
atgccaggceg

ctgctcaaga

gtcgctcagg
aatactctgt
atgacttggg
cacgatgtat

gatctcattg

ttggtgatgg
atgagggcegt
acccagtgga
tttccaagac
agcagttcca

ccatgtcttc

cacgtccagg
caacctttac
tgctcaccat
tgggctacgg
tcatcgagcg
attcctacta

ccatcccggg

ggattgaagt
ttatcgacat
aagtcgatgc
ccggtgegge
tgggtagega
tgccacaggt

acaccaatgt

aagtggagceg
ccgecttcega
cggatgacgc
ccgtageccg

Ccaaacccacc

_30_

gacattgcag
gcatattctc
tcacacgcaa
gcacgacatt
ggacgtgatg

gattttccca

tctgeccattt
gcctcageag
tttggatcag
tgcgaaggaa
cattaaggct
caagaagcag

tctgettttg

acgtccgcac
cggctctgac
tctggtggag
cgcatctaac
tgaccagaag
atattatgtt

gggccgegat

cccagtggtg
tggtgaattt
taccagcgcc
cttggagtgg

agtggtggca

60
120
180
240
300

360

420
480
540
600
660
720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500

1503
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foward primer

<213> Artificial Sequence
<220><223>
<400> 9

gcggtacccg aagtaaggag gtttagatat gaagaacaaa gttcaattaa ttacc

primer

ggtgg

<210> 10

<211> 25

<212> DNA

<213> Artificial Sequence
<220><223> reverse
<400> 10
gtctagatta tgccaccact
<210> 11

<211> 1515

<212> DNA

<213> Unknown
<220><223>

<400> 11

atgaaaaacc aagttcaact

acactccacc aattgctgcg

cccttetatt accccattaa
gttgacccct gtctgggcag
atggcggact taatcgttaa
gagaaggggg acgactcgat
aacggtgcca ccgaagccga

tcttatataa ccctgaagaa

cagattgaca tcaatgtatt

actctgcatg aaaacggcat
aaggcgggaa ccacttgttt
catcaagccc aggaattggg
caaattgaga ttgcccgtca
ctgcacgcca tattcaatcg

cgcaatgcga ttaccgttct

catcacctac

tggcceectg
gggagccgat
ttgggaggat
ccatatttca
ctacaaagat
cttattgacc

cggccaaaaa

gcaccctatg
tcgcatggtg
tatgatcccc
gatggaggtc
ggtggatcgt
cacggcatac

ggatacgcat

Thermanaerothrix daxensis

gtagaccgcec tgggaagegg

gctggettat tcggeggtgt
gecegggtttg atccgattga
atcagggcat tggggcagga
tcgtcctege cccagttect
ttgtttctta cgatgagcag
atttatcgcc ccagacccgg

cgtttattgt ggaccacctt

gggagagagt acctgcactc
cgtctggatg ctgttgggta
gagacgtttg attttattga
ttggtcgaaa tccactcgca
gtctacgatt ttgctttgec
tacctaaagc aatggctgag

gatggcattg gggtgattga

_31_

taacatcaaa

ccaccttcte
tcacacccgg
tgttgactta
ggattatttg
tgttttceeg
tttgectttt

ctccaggcag

ggtattgcge
tgccgtcaaa
aaacctgacc
ctatcgcaag
cceeectggtt
tatcagcccg

catcggcgcc

55

25

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900
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gacagcagtg
gtggagcaaa
tccaacttgg
cgtgattatt
tacgtgggtt
cgtgatatca

gtggtgcaat

gcgtttagea
gcetgggegg
ttagaggggg
ggtatcgcca
<210> 12

<211> 73

atccacaaaa
ttcatcttaa
atttatatca
tgttggcacg
tgetggeggg
accggcatta

cgctgtteeg

tgcccegaatc
tattagaggt
cggaacccat

cttaa

<212> DNA

ctaccccggt
cagcaacggg
ggtgaattgc
cgccattcag
cgaaaatgac
ctacaccctg

gctgattcge

cceggattcec
ggattttgct

agaggcgtta

<213> Artificial Sequence

<220><223>

<400> 12

foward primer

ctcattccte
cagagccgtc
actttttatg
ttcttetege
atggatctgc
gaggagattg

tttcgcaacc

cggctcatct

gccegggacct

ccaggtgccc

cggaagaatt agaggcttta
tggccagegg tgcecgeegee
atgcgctcgg gcgcaacgac
cgggcatccc tcaggtttac
tggcccgecac gggtgteggg
cccaggccat ccagegeccce

agcaccccge ttttaacggg

tgcgttggga taatggggca
tttccatttc cggttcgecg

acccagacaa ccgctacggg

gcggtacccg gegetategg ctttecttte acaggaggac atttattatg aaaaaccaag

ttcaactcat cac
<210> 13
<211> 23
<212> DNA

<213> Artificial Sequence

<220><223>

<400> 13

reverse

primer

gtctagatta agtggcgata ccc

<210> 14
<211> 1503
<212> DNA

<213> Artificial Sequence

<220><223>

<400> 14

Alloscardovia criceti BamHI and NotI position substitution

_32_

960
1020
1080
1140
1200
1260

1320

1380
1440
1500

1515

60

73

23
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atgaagaaca

tctatgaccg
ccattcttca
gtcgatccac
atggtcgata
gctaagggtg
gatggcgtca

acgcattaca

gtggatattg
ctgtctcagt
aagaattcgt
gagggcgaga
atcgaaattg
catgctttgg

aatgcggtca

cagatggatc
tccattcatce
cttgatttgt
tacatcgctg
ggegetttgg
attaatcgtc

aaggctctca

agctacaccg
aagctcacct
aaggatagtg

tag

<210> 15

<211> 36

aagttcaatt

agaccatccg
caccgttcga
gtttgggctce
ccattgtgaa
aggaatctga
ccgaagagga

cctggggtgg

ataccgactc
cgcatgtatc
cctgcttcat
agegtggcett
cttccaaggt
aattcggcaa

acgtactgga

gcteettget
gcaattccaa
atcaggtcaa
cgegtgecegt
cgggtaagaa
actactactc

atgcattggg

aagcagacgg
tcgccecectca

ctggcgagcea

<212> DNA

aattacctat

caagcatttt
cggagctgat
ttgggatgac
ccacatgtcg
gtattatcca
tttgaccgcc

caagacgcgt

agaaatgggt
ccagatccgt
gacgccgaag
ggaaaccttg
ggatcgegtg
gaccgattcg

tacgcacgat

gggtctcgta
cggcgaatcc
ctgcacgtac
gcagttcttce
tgatatggag
cgcagccgaa

tcgttteege

cgtgcttacc

ggeeggtget

tgctaccgat

<213> Artificial Sequence

<220><223>

foward primer

gcagatcgcc

gatggcgtgt
gcaggcttcg
gtggcagagc
tgggaatcca
atgttcctga
atttatcgtc

ctggtctgga

tggaattatc
ttggatgegg
accttcaagc
attgaggtgc
tatgacttcg
ttggccaagt

ggcattggeg

ccagatgagg
caggaagcaa
tactccgctt
atgccaggceg
ctgctcaaga
gtcgctcagg

aatactctgt

atgacttggg
cacgatgtat

gatctcattg

ttggtgatgg

atgagggcegt
acccagtgga
tttccaagac
agcagttcca
ccatgtcttc
cacgtccagg

caacctttac

tgctcaccat
tgggctacgg
tcatcgagcg
attcctacta
ccatccecggg
ggattgaagt

ttatcgacat

aagtcgatgc
ccggtgetgce
tgggtagega
tgccacaggt
acaccaatgt
aagtggagcg

ccgecttcega

cggatgacgc
ccgtagececg

Ccaaacccacc

_33_

gacattgcag

gcatattctc
tcacacgcaa
gcacgacatt
ggacgtgatg
gattttccca
tctgeccattt

gcctcagecag

tttggatcag
tgcgaaggaa
cattaaggct
caagaagcag
tctgettttg
acgtccgcac

cggctctgac

tctggtggag
cgcatctaac
tgaccagaag
atattatgtt
gggecegegat
cccagtggtg

tggtgaattt

taccagcgcc

cttggagtgg

agtggtggca

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440
1500

1503
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<400> 15

gctggatcca tgaagaacaa agttcaatta attacc

<210> 16
<211> 28
<212> DNA

<213> Artificial Sequence
<220><223> reverse primer
<400> 16

ctgcggecge ttatgecacc actggtgg

<210> 17
<211> 33
<212> DNA

<213> Artificial Sequence
<220><223> foward primer
<400> 17

gctggatcca tgaagaacaa agtgcagctc atc

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

<213> Artificial Sequence
<220><223> reverse primer

<400> 18

ctgcggecge ttagtccatg tgcaccacag g

<210> 19
<211> 35
<212> DNA

<213> Artificial Sequence
<220><223> foward primer
<400> 19

gctggatcca tgaaaaacca agttcaactc atcac

<210> 20
<211> 26
<212> DNA

=T

36

28

33

31

35

_34_
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<213> Artificial Sequence
<220><223> reverse primer
<400> 20

ctgcggecge ttaagtggeg ataccc

<210> 21
211> 289
<212> PRT

<213> Unknown

<220><223> Clostridium hylemonae

<400> 21

Met Lys His Gly Ile Tyr Tyr Ala Tyr

1 5

Asp Tyr Lys Arg Tyr Val Glu Lys Val
20 25

Leu Glu Ile Gly Ala Gly Pro Leu Pro

35 40
Lys Glu Leu Lys Lys Cys Ala Gln Asp

50 55

Gly Tyr Gly Pro Thr Phe Asn His Asn
65 70
Val Arg Glu Glu Ala Leu Glu Trp Tyr

85

Ala Glu Leu Asp Ile His Leu Ile Gly Gly Ala Leu Tyr

100 105
Pro Val Asp Phe Ala Asn Ala Asp Lys
115 120

Val Glu Gly Met GIn Arg Leu Ala Pro

130 135
Asn Leu Gly Met Glu Val Leu Asn Arg

145 150

Trp

10

Asn

Lys

90

Thr

Phe

Glu Gln Glu Trp Ala Ala

15

Lys Leu Gly Phe Asp

30

Tyr Ala Glu Gln Asp

45

Gly Ile Thr Leu Thr

60

Gly Ser Ser Asp Ala

75

Arg Leu Phe Glu Val

110

95

Ser Tyr

Glu Asp Trp Lys Trp

125

Ala Ala Lys Tyr Asp

140

Val

80

Leu

Trp

Ser

Glu Ser His Ile Leu Asn

155

Thr Ala Glu Glu Gly Val Lys Phe Val Glu Glu Val Gly Met Asp

165

170

_35_

175

160

Asn

26
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Val Lys Val Met
180
Ile Gly Gly Ala

195

Thr Gly Glu Cys
210

Arg Glu Ile Gly

225

Val Met Glu Pro

Lys Val Trp Arg
260

Asp Asp Ala Arg

Leu Asp Thr Phe His Met Asn Ile Glu Glu Gln Ser

190

Ile Arg Arg Ala Gly Lys Leu Leu Gly His Phe His

205

Asn Arg Met Val Pro Gly Lys Gly Arg Ile Pro Trp

215

Asp Ala Leu Arg Asp Ile Gly Tyr Asp Gly Thr Ala

230

240

Phe Val Arg Met Gly Gly Gln Val Gly Ala Asp Ile

245

255

Asp Ile Ser Arg Gly Ala Asp Glu Ala GIn Leu Asp

270

Arg Ala Leu Glu Phe Gln Arg Tyr Met Leu Glu Trp

275 285
Lys
<210> 22
<211> 336
<212> PRT
<213> Lactobacillus reuteri
<400> 22

Met Lys Ala Leu Val Leu Thr Gly Lys Lys Gln Leu Glu Ile Glu Asp

1

5 10 15

Ile Lys Glu Pro Glu Ile Lys Pro Asp Glu Val Leu Ile His Thr Ala

20 25 30

Tyr Ala Gly Ile Cys Gly Thr Asp Lys Ala Leu Tyr Ala Gly Leu Pro

35 40 45

Gly Ser Ala Ser Ala Val Pro Pro Ile Val Leu Gly His Glu Asn Ser

55 60

Gly Val Val Thr Lys Val Gly Ser Glu Val Thr Asn Val Lys Pro Gly

65

70 75 80

Asp Arg Val Thr Val Asp Pro Asn Ile Tyr Cys Gly GIn Cys Lys Tyr

_36_
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Cys

Val

Val

Val

145

His

Leu

Val

Asp

225

Leu

Asn

Ser

Ser
305

Leu

Arg Thr

Thr Arg

115
Val Tyr
130

Glu Pro

Pro Tyr

Phe Ala

Gly Arg
195
Lys Thr

210

Pro Asp

Leu Thr

275

290

His Glu

Gly Lys

Gln
100

Asn

Pro

180

Ser

Val

Asp

260

Leu

Leu

Val

85 90
Arg Pro Glu Leu Cys Glu His Leu
105

Gly Gly Phe Glu Glu Tyr Phe Thr

120

Ile Pro Asp Asp Val Ser Leu Lys

135 140
Ser Cys Ala Met His Gly Val Asp

150 155

Lys Ala Leu Val Leu Gly Asp Gly
165 170
Ile Leu Lys Ala Arg Gly Ile His

185

Asp Glu Lys Leu Glu Asn Asn Arg
200

Asn Thr Thr Lys Glu Glu Ile Pro
215 220

Glu Ala Val Gly Leu Pro Ala Thr

230 235
Ala Arg Gly Ala Gln Val Leu Met
245 250

Lys Phe Ser Val Asn Thr Tyr Asp

265
Gln Gly Ala Phe Ile Asn Pro Tyr
280
Leu Ser Ser Gly Val Val Asp Pro
295 300
Asp Leu Asp Gly Val Glu Gly Phe
310 315
Ser Lys Ala Val Val Lys Val Gly

325 330

95
Asp Ala Val Gly
110

Ala Pro Ala Lys

125

Ala Ala Ala Val

Leu Leu Glu Thr

160

Phe Glu Gly Gln
175

Glu Val Thr Leu

190

Lys His Phe Gly
205

Ala Asp Ala Tyr

GIn Glu Gln Ala

240

Phe Gly Val Gly
255

Val Phe Gln Lys

270
Thr Phe Glu Asp
285

Leu Pro Leu Phe

Val Ser Gly Lys
320
Gly Glu Glu Ala

335

_37_
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<210> 23

<211> 401
<212> PRT
<213>

<400> 23

Mycobacterium vaccae

Met Ala Lys Val Leu Cys Val Leu Tyr

1

Pro Lys Thr

Gly Gly Gln
35

Gln Leu Leu

50
Glu Ser Asn
65

Asp Ser Val

Gln Pro Phe

Lys Asn Leu

115

Asp Leu Gln
130

Tyr Cys Asn

145

Ser Leu Val

Gly Trp Asn

Met His Val

195

Arg Arg Leu

Tyr

20

Gly Ser

Gly His

Phe

Trp

100

Lys

Ser

Ser

Arg Asn Tyr

Ile

180

Gly Thr

Ala

Ala Arg Asp Asp Leu

25

Leu Pro Thr Pro Lys

40

Ser Gly Glu

55

Leu Val Val

Arg Glu Leu Val

Tyr Leu Thr

105

Leu Thr Ala
120

Asp Arg Asn
135

Val Ala Glu

Leu Pro Ser

Cys Val Ser

185

Ala Ala Gly

200

Asp
10

Pro

Leu

Thr

Asp

90

Pro

Val

His

His

170

His

Arg

Asp Pro Val

Lys Ile Asp

[le Asp Phe
45

Gly Leu Arg

60
Ser Asp Lys
75

Ala Asp Val

Glu Arg Ile

Ile Gly Ser

125

Thr Val Ala
140

Val Val Met

155

Glu Trp Ala

Ala Tyr Asp

Ile Gly Leu

205

Asp Val His Leu His Tyr Thr

Asp Gly Tyr
15
His Tyr Pro
30

Thr Pro Gly

Glu Tyr Leu

Asp Gly Pro
80
Val Ile Ser
95
Ala Lys Ala
110

Asp His Val

Glu Val Thr

Met Ile Leu
160
Arg Lys Gly
175
Leu Glu Ala
190

Ala Val Leu

Asp Arg His

_38_
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210 215
Arg Leu Pro Glu Ser Val Glu Lys Glu
225 230
Thr Arg Glu Asp Met Tyr Pro Val Cys
245
Pro Leu His Pro Glu Thr Glu His Met

260 265

Leu Phe Lys Arg Gly Ala Tyr Ile Val
275 280
Cys Asp Arg Asp Ala Val Ala Arg Ala
290 295
Gly Tyr Ala Gly Asp Val Trp Phe Pro
305 310
Pro Trp Arg Thr Met Pro Tyr Asn Gly
325

Thr Thr Leu Thr Ala Gln Ala Arg Tyr

340 345
Leu Glu Cys Phe Phe Glu Gly Arg Pro
355 360
Val Gln Gly Gly Ala Leu Ala Gly Thr
370 375
Gly Asn Ala Thr Gly Gly Ser Glu Glu
385 390

Val

220
Leu Asn Leu Thr Trp
235
Asp Val Val Thr Leu
250
Ile Asn Asp Glu Thr

270

Asn Thr Ala Arg Gly
285
Leu Glu Ser Gly Arg
300
Gln Pro Ala Pro Lys
315

Met Thr Pro His Ile
330

Ala Ala Gly Thr Arg

350
Ile Arg Asp Glu Tyr
365
Gly Ala His Ser Tyr
380
Ala Ala Lys Phe Lys

395
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His

Asn

255

Leu

Lys

Leu

Asp

Ser

335

Glu

Leu

Ser

Lys

240

Cys

Lys

Leu

His

320

Lys

400
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