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CN 110678478 A W F ZE Kk B /2

L A=A B 7V, AL

(a) Ko &Rk FE N E /D 10g/LFLME R FLIE L L 5IR BE N 10-55mg /L R I H B FLpEEF
Wi I PR IR B — R IRIR G

(b) FHIR-EPIAELC-10°C 1R BT i & 2 LUK I ik V8 -5 b B9 FUBE IR FE B AR 22 /T
0.2g/LI)—BLHS[a]

2. PEARFLILSL T h FLRE & B 5, L

(a) BB & IR FE N E /D 10g/LFLME R FLIE L L 5IR BE N 10-55mg /L R I H B FLpEEF
Wi PR IR B — R IRIR G

(b) FHIR-EPIAELC-10°C 1R BT 0 & 2 LUK Ik 18 -5 P B FUBE IR FE B AR 22 /T
0.2g/Li)— B [a],

3 ARHEAUR EE R 1 B2 Fr ik 1) 7775, Fovbr, BT iR F I HH B4 L0 1 I v 1 1 DR il — 2R ik

(1)&%@58% ID NO:22.33.14.7.9. 11 30 R L[ FE IR 7 FIHI K, B 5 AE— X 4L )7
HIV A 85 %6 [ & IE IR 7 41 [|] — PR K 5

(ii) A ¥EESEQ ID N0:22.33.14.13.19.7.9.11.26 4127 .30 F11 i) 2 JE 188 7 51 () ik,
B 5T X S A B A I 85 %6 S SRR FE 4 [E) — T AR B

(iii) HASEQ ID NO:1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21
22.23.24.25.26.27.28.29.30.31.32. 33Fr/~ I AL IR T 41 , I B2 35 14 v By, BifE— F
R BA AT 1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16,17.18.19.20.21 8224
LRI AR Il 2k B 2 B R 7 A1 IR

4 ARYE BRI B SR -39 AT — AT IR 11 7 v, Hod, A 35-52mg /LI & . 40-52mg /LI
[ B45—52mg /LI FE TS I 3k ZR 3 HH B4 LA A TR 2 ) JOR i — B Ak

5. ARIEAUR R -4 A — BT IR 1 7735, Hodr, A5 U I BT iR FLAE L i =2

(D) A ARFEA L EIL ORI I8 Te L, B B ORI 3K R i T A/ sl 38
TG B

(ii) @it REEH () AR R EERLH]

6 . A BRI ZE R 5 BT 1 7 9%, AR A 55 LR 1) P I8 L8 368 2 0 & TR B 9 293750/
LILREA) AR 3L, s A HE T 20 B2 K B T 20N/ Bl e T 2

T ARPERFE R 1-5H AT — TR 1 771, Fo b 7208 B 2 /D48, 208/, 2 /012
INEFEG B /D24 N 2 JE IR EI/NT0. 2g / LELBERTIR JE

8 . MR AR FE R 1-TH AT — BT (1) 7325, Horp B3R (o) 00 B IR AE2C-TCHYE
FEl B AE3°C-6 CHITE I .

9 MR AR B R 1 -8 AT — T TR (1) 77 v, Hodr, S5 BR (b) HR 0 & ¥ BT iR IR &9 R 1
FUBEMR B IR 2 /N T0.05g/L, /N T0.02g/LER /N F0.01g/Lo.

10 ARFERUR R 1 -9 E — AT IR 10 75 v, Forb , 70K A5 v ik 0 328 226 Jo AN B ik SR B
B FURE T R VS PE I IR B R K T IR R &Y T 1°C-10°CIERE T E 2 arski . J5 . 5
T iR R A I 22 /060 °C AT E , FrE 2 /b 4Rp,

11 ARERFIE R LOFT IR R 515, Horp AE 2D B8 (b) FRAEIRIR R0 & AL & BT il L 28 28 i RN
JIr 3R 2 T HH B2 L T 1 () R Bl — SR IR T IR VR & W T BRIk VR B 0 i

2
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§72 CHIR L, FrEL 291580, S BRI & T 1 C-10°CRIMRE NI E 2 sisi J5 , ¥ P
VR AW INIEN 140°C RIS , FF S 41480

12 R AR L SR 18395 (AT — IO Af 3t (149 28 72 L ) (9 92, S, BT i 5 vk B
FLIR B R I i il LA L o ) P R

13 AR AR B R 12 ik (1 75925, o A 7E 55 3 Tt B— 2 LA 7 Tl i 12k 1 M 0 — 5 i
B A8 JE AT Bk A 5 4R

14 AR R BRI R 18 3-9 A — T Frads (1) 77 2%, e, i ZL i) i 7 e 3L i o 909 6
FR WY F5 I FL IR T AL TR R FLAOR  BR W0 3 L 5 T FLIE AR L UK IR R 3L
FERE SRR LR .

15. R I B—F- FLE BV 1 B KB 2RI, I TAEL°C-10°C IR EE R, L2 LUKIR &
YIHR I FURE IR BE R AR Z /N0 2 /LY B TR) B » A= 7= LM 15 1 0 0 1 3L o ot o %) Pl e, AR
T ik 2 AL HE B4 LV P Vs 1 A IR B — R IR «

(1) AL HESEQ ID NO:22.33.14.7.9.11.30F1 L (IS HE TR FF HIIRI K , B 54T —iX 48 ¢
G A 185 % [ R L T 41 IR — PR K

(i1) B ESEQ ID N0:22.33.14.13.19.7.9.11.26F127 . 30F11 ) & JE 1 15 H1) (1T Jik
B} AT —IX 2 e 51 LA B 85 % R FE R 7 41 [F] — T AR K 5

(iii) HASEQ ID NO:1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21.
22.23.24.25.26.27.28.29.30.31.32. 33Fr/~ M R IL IR T 41 , BRI B2 3 14 v B, B — |F
RFEFI B A A#EE1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21 8224
LR AU AR Bl 2k B = R 7 S IR
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AR TEAMENE SR IEE

BRARGUE
[0001] A W e A P AR B ) B4 L 0 il i 1 L TGR I LA o5 (0 35 1 10 3 ) A
B IR PR 7 L it P 50 L e 7L P LR 5 R O i

BEEEA

[0002] 5 7 AEFAL AR, FURE KA 2 LR B SR AT R D B Ut 1 0 260 0 AN FLBE 1S 277 =0
FLVERE B PFLPE T EEEC 3.2.1.23) &K FLH B pE FUNE /K i 0 0 I o Lo B 1) s Mk
T8 ) A L ) ot P ) LR o LR AN TR 52 N 3 DL A i FUBE KPR S o S A T, At
ZIHT0% I NI FLAE R RE J1 A PR o Rk, XA 3 B A5 /K 7 SR 1 L /4 1 75 oK I
TEMEK

[0003] LA LN 2 Fi A=) A 43 B ok, B4 s B 4E B2 BF 1R 8 (Kluyveromyces) FlZEfd
F# 8 Bacillus) AN . vl & M RER & , FE 0 & Mo BE vl & 4L B (K. fragilis) FIFL
TR B4R BE (K. lactis) , DL R HARFCER , B 402k B & (Candida)  HHEEELIE (Torula) Al
BRPLEEBEJE (Torulopsis) M) 5 B, /& 5 & 7005 B (0 9 DLk VR, 10 &E 45 2F /T i
(B.coagulans) MR ZEHIFT B (B. circulans) & AT & K0 4 1 AL B RUE . ol [ ix te A4
W 10 s b B B 1 02 T R 9140 Lactozym® (7] M FF 22 iNovozymes35E45) JHA-
FLBERG (] WFFE21Chr . Hansen (BE. SOGRA IR 2 7)) 3815) FlMaxilact® (] M far 2= FIDSM3K
13) 5 BT 1% S i) 71 350K B LR o0 - 4 1 B BT A 1 S LA T T A2 BT U 1 P P LR R, A
i& pHTEpH6 22 pHS8 2 [] , Fie 3@ i BEAE 3T C A A7 » 4 BL 2 UM Bl FH T A 7= 9 i TR LA ER W
TE R TR L JAE S0 B b AT R A 22, B0 A0 s R = B, R D e v v 2 Bl
F R T3 A2 AR pHAH AR B AR T B A

[0004] A== ELAT BRI AR R A B2 B KB 7L ) L 78 D v 6 1) L PR S I LR , SR S AE 2
6°C FIE B AT [ 5% & (10-48h (UNET) L 38 H 24h) o K JyHa— 7L S A1 NOLA®F 1ty 4%
R TR AR 4 B 45-T0umo 1, BT LLIA B BT 75 (1) 5% B FLAE /K, 75 22 2 IR K 1A 2L I g 551 & 40
) N55-70mg /LA145-60mg /L . Ha—FL K i A1 NOL A ®F 1 t B 1 F 3E IR FE N ZAI3T°C#E3TC R
ARG L2 FEMAEMEK.

[0005]  fij H. , i L& FLWE B AN E A 78 A ilm BURIR T 347 10 FL A FLBE B /K, X 78 R L 1 75
N R F AR RE AR O R A R PR SR A, BRI FURERE AN E A T A
PALEE (UHT) FLEI BT 729, Fe A EUHT AR 2 BT 1

[0006]  WO092/1306874 K/ Fr H i 75 Ak P 401 T 25 % 3 (14 kA= 42 &4 G SR A5 16 2L 00 i vty 12 114
HAYW02010092057FIW001042763 J2 ¥4 14 B FL A ¥l - WO071106 193 [ B AT = % >
FUREFALIE L () B2 FURE TG , TIW0200907 15393 K EL A B0 A 6 2 LR JE AN 3% 2 ) B2
FLPEH T .

[0007]  KEHEHK

[0008] AUk BH St 7 221 H B A2 , S AL FHAT1S B 8 7EARIR ™ A8 7= o 1) e FLBE B AL
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R it R B~ FURE R A 5 2%
(00091 AR5 W St J5 S8 1K) 53— A H K2, SR AU FH B LU TERE I B ILBE F B 1 7
2 TR PERECSE 7 i (B A0 JE FURE ™ it B FLARE ™ ) o B LB ) B A1

LZRARE

[0010] AR EHN 4% 5E i BA DLAT AR IR I M e 1 B—F- FUBE T B , Pridk 14 Be (1145 5e %
A2 S ) TG U AL P i, I BLAEAS T S 0 SRS A LR 7 i R s i A e T
VRN PTRE R )72 , O BH X 8 B2 L g A5 A 5 98 10 1 2 31 61 A0 pHAE 3 6] PN 10
FeE FF H B AT i B P o e AT TR T AR AR o T BT A 491 G 7 v i AR R A X L il
B 38 AN B pHAE T o B 2, 1X {8175 58 0 76 /1 008 1T BE 1 45 2 pHAEL FHIR B 1 138 FHB— - 3L
BEE I o B I AEAT REAE ) LMPAN IR (1) 8 FH A8 FH ARTR] () 455 22 I8l X AE Tl b R 7R 20 .
[001M]  FEES—J7 1], AR WIH At 1 A2 7= Ll ot 1R 702, A0

[0012] (&) B LS IRIENZE D 10g/ LRI FLAE L 0T 5 R I B LA B RS M VIR BN
10-55mg/L, %1 4120-55mg /LA Ak Bk — K AKIE &

[0013] (b)) KR AMAEL-10CHIIRE N E ELUKHIR S AR ERKE N T
0.2g/LI— By [a]

[0014]  FEAHSCHISER T R, A BHFR (1 PR ARFL AR b FLBE & B 7, (3 -
[0015] (&) ¥ ELEIRE N ZE D 10g/ LRI FLAE L 5T 5 R I B LA B RS M IR BN
10-55mg/L, %1 4120-55mg /LA Ak B — KR &

[0016]  (b) KR AMAEL-10CHIIRE N E L LUKIR S AR IR ERIKE N T
0.2g/L— By [a]

[0017]  _F 3R 53 m] DL R B HH B LR EF i vis M 1 IR Bl — SR K3k A T, B KR — SR ik T
[0018] (i) A% ESEQ ID NO:22.33.14.7.9.11.30A01 K & JE /R 5 Bk , B 54— 31X
e 77 2 B A I 85 %6 1 SRR T A1 [R) — 1 (I I 5

[0019]  (ii) HAAEFSEQ ID NO:22.33.14.13.19.7.9.11.26F127 3011 ) Z FE R /7 51
[ RK , BS AT — X 28 e 21 B A i 3 85 %6 Y = S IR 7 51 [R) — 1 AR B 5

[0020]  (iii) EASEQ ID NO:1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.
20.21.22.23.24.25.26.27.2829.30.31.32.33FT 7~ IR FE R /7 5] , ol EL a2 v 14 v B, 1%
f£— ERFEHI) A A 1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21
B 224 G FE R AR L 8 I a2k 1) L IR 4 D B o

[0021] AR EHM T3 A L2 A R, 2 R A BA TR ZARA B 1 3R H B 2L b 1
T PRI IR E IR K, IF HATY SR B PR AL R B AR i B AT 28, BA35-52mg /LI
F& < 40-52mg /LI FE 55 45-52mg /LA B I8 N2 AL H B UM 7 Il v 14k 1) ikl — 2R Bk
[0022]  FLAEJE B n] LA & LR 3 B —J7 1, IR 7R N Nl i LR T
[0023] (i) A+l gn=FFl i =EF0 K AR 3 06 D LR 2 K R A/ S0 8 T 2 5 3.

[0024]  (ii)iE@id A (1) SRAS ) & B L o o

[0025]  FEAFEBIPLIE R St 7 S H , B 7 v A8 AL &R B 9 2937-50g /LA BE I 2F FLE L
PALHE T A B K B T R L A/ s i e A AL L R .
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[0026]  BIRT7 LA RIS [A] N 0 3 A T FLBE IR B o AE R St 77 S, 7R B 2204/
I, Z D8/, F D12/ N B 224/ NI I , W BERRAIR 22 /N T-0 . 28/ LFL BB B

[0027] AR BH VAR s — TE T AEARIER T B AR FLRE IR B i an , bk 7 v 20 38 (b)
[0 B R AT LAFE2°C 227 °C RV Bl P 5753 'C 226 C 1T il

[0028]  FTid ik BB IRAR T FUMHIR I, o B, 25 B8 (b) AR & VR A i) AL b
WL E/NTF0.05g/L,/NT0.02g/LE/NF0.01g/Lo

[0029]  ELARTI 5 , T AR BH 51k Hp X 3R 0 HE B—F= LW 1 B 2k () R B — SR IR AN AR AR
TN B s i AR SR N R e DR, — O T AR BIRAE T an B R IA R Ty
2, Frh AR A B L AR I SRR I H B L e 1 ) BB = R IR & T 1°C-10°C
MMLE NI E 2 ATEk 5, ¥ Frid iR & N i 2 22 /060 °C R B, Fr 2 2 /0 DU Fb B . 4 31
&, TR L v B 4E IHACEIR  Z P R EFE P IR (b) PR IRA D TIRIE TR E 2 areiz
JEMARET2°C IR FrEL 291680, BB R &Y T1°C-10CRIRE TR E 2 arsi f5m
WA TA0°CHIRSE , FFE: L9480

[0030]  7E—ANEARTT R, A K B J5 v A T2 P L o 3 8 T 8 TT DAL FE LR
PRl A TP L 0 o 1) 0 R o E TR I HE B LR T B MR IR B BRI B 2 T el Je kAT
[0031]  Frid 5 4 ol i FH T A = L), 490 a6 T L ) S 0 S R 03 vl s LR PR
(dairy spread) B&FL BRI FL AR BR W (sour cream) & T FLiE B R UK LK VIR FL
WY EERE % (dulce de leche) BRIABRFLICEL.

[0032]  FERERIMLIGH) ST SR, AR BSE i 1 A FLElCAL S ) 7, A

[0033]  (a) B ELEIRFENZE D 10g/LALNER FLIEIE AR I H B2 ALME T v M VIR N
35-52mg /LI BKIR A, Horbh ik Bk 2 A 3% E SEQ 1D N0:22.33.14.7.9.11 .30 A1 i B R 7
B, 85T — 1K 2 e 41 B A L 85 % I R LR P 4 [A] — 1

[0034]  (b) 722 LLKIR G ALK BEFEAR 2 /N T-0. 02g /LIS IR G WTELC
Z10CHIRE T E 12710

[0035]  #F 5 — AL i it 77 Ze i, A IR SR AL 1 AR 7 FLEEL ] ot K 7 L

[0036]  (a) ¥ ELEIRFEANZE D 10g/LALNER FLIEIE AR I H B2 ALAE T A M IR N
35-52mg/LI I IKIE &, Herp Tk ik A 1% I SEQ 1D NO:22.33.14.7.9.11.30F01 {1 & FERE
FFA, B AT X L e 1 HA 85 %6 ) 2 L R e A ] — 17k

[0037]  (b) 7E/E LUKHR A b FUBEIR BE IR 2 /N T0. 02g /LI A4 T IR A MTELC AR
10°C B NI & 12780

[0038] Lo 7E G 15 LR AL TR R AL HS B LA EF s 1 I IR IR &) T 1°C & 10°C 1)
B TS 2 aral e Ja K T iR iR A ik 2 2 /060 C RIS , s 2 /b afb,

[0039]  #F 5 —NSERti 7 S b, AR AU B 3R B HH B—=F- FL H Il v P ) ik sl — 5 ik, FH T
TELC-10CHIRE TR , LLE LUBHR A4 1 FURE AR B PR AR Z /N T-0. 2g /LI B (), A8 72 LA
B B BRI U S A g, b B SR B4 LR I TR ) BB SR AR N -

[0040] (i) A% ESEQ ID NO:22.33.14.7.9.11.30401 K & L /R 51 Bk , B 5 4F — 31X
e 77 2 B A R I 85 %6 1 SRR T A1 [R] — T (I I 5

[0041]  (ii) A ESEQ ID N0:22.33.14.13.19.7.9.11.26F127 .30 A1 f{) & IE /R 5 71
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(IR, B S AE — I 28 5 371 2L AT i I 85 %6 1 & J 1R 7 51 ) — 1k D B

[0042]  (iii) EASEQ ID NO:1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.
20.21.22.23.24.25.26.27.2829.30.31.32.33FT 7~ IR FE R /7 5] , ol EL B2 v 14 v B, 1%
f£— ERFEHI) A A 1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21
S22 E AR TR AR S sk s 2k (1) & 2 R 7 41 B K

B4 1352 AR

[0043]  P1.7EpH 6.7.37°C T LAFLIE A IRA TN AE (1 AL M) L 1, 334 D SUAL -1, St
16 H FT IS8  FE45 TE S5 A T AT AR HE I 22/ T-6 %

[0044] (]2 7E 2 FLAEAFAEMI TG OL R , fEpH 6737 C Wl 52 1 4l Ab B (0 L 35 1 3k N
SUAG , St 9170 i i 18 o £E 45 7€ 251 N A A AR 22 /N 1159 .

[0045] &3 7EpH 6.74°C I~ LAZLWE Jy JR PN 5 (1 4004 it 1) LU V8 1 , #k 9 SUAL-2, S i
I8 T IS8 o FE45 TE S5 A T AT FI bR HE I 22/ T°5%

[0046]  P4.7EpH 6.7.43°C T LAFLIE AU IRA TN AE (0 AL B ) L 1, 1348 D9 SUAL -3, S it
BI9rP T IsHE o FE45 TE S5 A T DTS AR HE I 22/ T°5%

[0047]  [&]5.7EpH 5.54°C I LAZLWE Jy JE 0 52 (4 4004 g 1) LU 7 1, # SUAL-4, S it
B0 By 18 o FE 25 78 2510 T AR AR 1 i 22 /1N 75 %6

[0048]  [¥]6.7EpH 5.5.37°C N LAFLHE A B4 5E (1 A0 AL B 1 LU s 4, iR 9 SUAL-5, S i
B iy 18 o AR 25 78 251 T AR AR i 22 /N 75 %6

(00491  [¥]7.7EpH 5.5.43°C N LAFLHE A B4 5E (1 20 AL B 1 LU s 4, iR 9 SUAL-6, S it
12 Fir iy 18 o AR 45 78 251 T AT FR i 22 /N 5%

[0050] &8 7EpH 4.54°C I~ LAZLWE Jy JRH 0 52 (1 4004 Bl 1) LU 3 1, #R 9 SUAL-T7, S i
B3 Fir iy 18 o R 25 78 251 T AT B 1 i 22 /1N 75 %6

[0051] &9, 7EpH 4.5.37°C N LAFLHE A B4 I 5E (1 2040 B 1 LU s 4, iR 9 SUAL-8, S i
14 By 18 o R 25 72 251 R AT FR 1 i 22 /1N 5%

[0052]  [#]10.7EpH 4.5.43°C "~ LAFLHE J9 R 52 i A0 i O EE 3 , #8638 Dy SUAL-9, S it
BI15H By 18 o R 25 78 251 T A AR 1 i 22 /1N 175 %6

[0053] & 11. FIE & B BET-5°C R AL 24h 5 , A FTHPLCWI & I U IR 2K 1 7L v Bk BF L b
INER faas

[0054] P12, FH[E & B EET-25°C N ALFE24h 5 , ff FIHPLCIN % i UNT 3L A 5% B3 LA 1
o

(00551 [&]13. LAFLKE 9 R 78 ) A A I £ T s (UL N B BRI 1 T 20 L o #EpH 6.7
37°CTFHITEMEAL N 9100%

[0056]  [&]14. 5FBEREAESTC .65 CE60 CARIRE N —&IFE /5, KK B AR
ke B LB 4y EE o W A I LactoSens™ 7R & A HE R 0. 01%-0. 2% 50 02% -
1.0% FLKE.

(00571 [&]15. 5 0. 047mg/m1 i) FUHERG — LT B 5, B FOK B L A7 AR 5k B U

43 E M 5E H S B LactoSens i 7 & ks PR 0.01%-0.2% 550.02%-1. 0% FLbE .
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[0058]  [&]16. 15 FLBERNG— ECiF & AN S SLA () BRI 1543 8P E 304 B B2 I K 1R FLH AR AE I
5% B SLWE 7T 43 o 90052 v 4 PO LactoSens™ 7 £ K R 50.01%-0.2% 880.02% -
1.0%FLbH.

[0059]  PE17. AN A7 & HP0. 047mg/m1 850 . 024mg/m] ) FLAE G — i B I IR K E HL
HFE A () 5% B LB 7 40 L o W R FE T LactoSens ™8R & AR HIBR >50.01% 0. 2% 5K
0.02%-1.0% FLK¥i.

[0060] &1 18. i FHAS [ 149 571) 2 AN [ (14 S ) ] -5 LA Bl — e i 8 ) L B K B AL P A7 A
(Y0 5 B LB 7 40 EL 5 HR s F Y LactoSens & fAS H PR 50.01%-0.2%5%0.02% -

1.0% AWk
[0061]  E19.7E55°C 5 FLAERE — &% & 1ok & 7L A7 7R 1 5 BE L WS 1 0 bb o W wp A

FH LactoSens A& A R 90.01%-0. 2% B£0.02% —1.0% FLEH .

[0062]  []20.7E55°CFIA R B & T, 5 7L RS — % & 1 JE 7L P AF AR TR B AL A
43 EE o 9 5 A8 F G LactoSens™ i & e iR 50.01%-0. 2% 8%0.02%~1.0% FLA# .
[0063]  [&[21.7E55°C 5 FLBERE — T & A [F) S S 8] P 3t 908 L A7 A R 5% B8 FLRE 1 99
EE o W5 P8 A LactoSens®™ A&t 4e R 90.01%-0.2% 880.02%-1.0% SLE .
[0064] K22 FI50me /L& [ Ha—FLBEEE AT NOLA®F i t 7£4°C N 78 B IS K T L L K
fiE )8 712% KBRS AEFL P, R AEAC T AEAEAN [F I IS 1R (8] B% o 5 F LactoSens® & ik
## (Chr.Hansen, F+32) I 5 5% B4 10 FLAE - 9 52 Bt A Y LactoSens®4 771 & 10 46 H R A
0.01%%0.2%520.02%-1.0% F.4#E.

[0065]1 %23 . FE¥S I 1 2/INF AI24 /N i A R 5k B LB 11 20 BE o B B AE FL IR S IR AE
4°C N AEAEAS ] PR 1] 18] B o £ FH LactoSens® il & ik 77 & (Chr . Hansen, F127) Ml 52 5% B4 1Y)
FUHE W 5E it ) LactoSens® i 771 & o H R 240,019 £20. 2% 810.02% 1.0 % FLb# .
[0066]  [&]24. F10.050mg/mL7F & ¥ 87 FLIERG 7E4°C T 78 B KK R FLH AL KRB 3 1%
Yo B 72 AL IR A, R AE4°C T il A7 AN [F) 19 B JE] )RR . 4 A LactoSens® ] 52 i 771 &%
(Chr.Hansen, F132) I % 5% B 10 FL0% o 48 ] NOLA®F i t FlHa— U B 18 % B8 . W 52 it P
i) LactoSens®1R 7l & A4S HIFR 0.01% %£0.2% 570.02% 1.0 % FL4

[0067]  [&]25. FH0.050mg /L & () e 43 X B L BB G AE4 °C N 72 T2 IR R 3L FLBE /K (0 31
715 B RN T IS R Ak R FLRE A R B AE AL IR G, FEEAC TN A7 A R AR B [ [R] B o
H LactoSens® I 52 i 71l & (Chr . Hansen, £132) I %2 5% 8 1 FLFE - 45 FH NOLA®F 1 t flHa—
FLBE G AE oy B B R 7R 1 IS B B LB AR - DU 2 BT Y LactoSens® ik 71 & i A H
B 50.01% %0.2%880.02%-1.0% FL¥E.

[0068]  [&]26 . g 75 & Xt FLIE /K AR ) 52 g FL S AN A A E R — W E IR S IFEACT
fififF-24hr V) o4 H LactoSens® & i 71 & (Chr . Hansen, 7+ 52) W€ 5% 84 1 LB M &
FIt FH# LactoSens® a7 & i o HEBR 0. 019% ££0. 2% 810.02%-1.0% FLbE .

[0069]  [EI27. LA [ SR BY 7 A B 1 R o A2 B2 IR B AL AN AL #7150 052mg /L—
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HEITE , B EIHE4C M EfE24/ e fF F LactoSens® | 2 i 7 & (Chr .Hansen, 1) M
SE 5 B 1) LB o U 5 BT FH ) Lacto Sens®Aa 771 & AR HHBR 40,01 % 220 2% FL %

[0070]  [&]28.7EpH 6.7 ASE) R I 5 1 2640 B A0 I 75 LU v 14 o B i PR AE 8 SO TE SR
TE SRAT T R 22 v R 0 BT RN R 8] R 1 TREE JR B AR 45 T8 2R A T DA I A 1 A 22 75 5
20%

[0071]  [&]29.7EpH 5.5 ANE) R I 5 1 2640 B A0 I A5 ) bU v 14 o B v PREAE e SO TESS
TE SR B2 0 R RO R 8D 265 R O T BE JR B AR 25 8 SR AT DS 1R b v Al 22 9 )
5%

[0072]  [&]30.7EpH 4.5 ASE) R I 5 1 2640 B A0 I 75 LU v 14 o B vs PEAE e SO TE SR
TE SRAT T B2 0 R RO R 8D 265 R O T BE ZR B AR 25 8 2R AT DNAS 1R b v Al 22 9 24
5%

B A

[0073] A BH N B, I B—F- FLRH 17 il v Ak 1) JE 2 R — R IRAE VT 2 AR 3 2%
PR A N UF AR E , SR A AT = RV 1 5 HH OGE T X A B A 2 B AR R T 2 4b
[0074]  [Kt, A A& BH N4 € 11X LU 7E 294 °C 85 °C B A AT = i s v, oF BRI e e #E 4R
PG an et FLIS T FURE K o DR G, 5 BT 00 & T FE AR T PR ARG a2 o) o S5 LR 7
IFLPE S &

[0075]  IX R I B2 LW 7 Mg v 1 1 3 28 o508 1 K 5 — /0 R AT T LA AR
F1R) 2 LR U0 AR 2 o X AT R g ) A G LB 4 i e T 7 AR AR LB IR B2 () B A
[0076]  m R B dm )& R 5 5 AR B R 2 AR S IR B i 7E 4 °C —43 °C AH X 55 1 et B
Jo N B m B FUNE B R R v B AnAE 3 7°C , R R Il A e, H B AL
B g 1 31X Fh i P AR A p A R AFAER, Bl WK 24 .5, Bk %4.0, 8K 2 3.5, 22
pH 3.

[0077] T 5 2, A BH N I IR, 30 HE B2 LR 7 g 3 14 11 5 6 I E 9 it B2 S e 9 L
A, 7E 58 pHYE | N B TE M, B I8 0 K AR T T I R 1 X e IR A B R A R
ANETRREFLRERD S (BN T60%) , 3 B e K A R E -

[0078] v idk B—2}= FLWH 5 B 14 W7 LA IE ok AR 08 25 530S — 2 i B 5 I R U A
T B BRI A8 o RIS i 260 B T DA e I . R S N SR A

[0079] E X

[0080] AR SCANA K B b SCH AT A ARG “FL7 0 3 A oA 38 1 6 AR R LB, 51 an
A ER T LS K AR BRE SR B W T SR A B FLAR W

[0081]  4nASCAT A, ARG “B A FLME G4 & 48 A B 5 nT I &= 72 R 1) AL 0% L 451 an AL
PE& & 10.002% (0.002g/100m1) FIAEARTZH G4, B WATART VAR o 1% AR 15 180 i L R0 LR 0
Ihig

[0082]  FEACKBHRY bR 30, ARGE “FLIE 5T mT LR AR AT AL ALk /B0 TR A R
A IR 2L A 5 Joi 0, 5 AR AN PR T A Ar] A 5 L0 190 L B SRR 7L R 77 i ) WL/ VIR, 491 4
& FLEARE ZL WG 2L B AL RS 2L B S IR (reconstituted milk powder) VHRFL , F.
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K R UHT AL FLIE  AUIE B &Y SRR FLIE W A1 L) it R VR 5 I 2L ) it 491 G R 913
T R B A A 7 e A TR £ A o o JER, RS LRI B AR O 1 AR S i R gk — 2
IR A FUAT RO T A K

[0083] A< S A “U2 ORI 2 4 Ba AR B0 v Bk 2L 2 35 o o vl ) A LA B dn il A= A7 A
(R 79 A , T8 3 i g R P R AR 418 T F IS ] B ok S L B P 2K T o 308 3 I iAok I8 3 45
SE PRV S o P LA Iz A3 P58 AR 2 [, DA SR SE BRI S LL A0 B, 451 Gn 4 3 4 T, A1/ BOR T 7L
Hh Rl o [ S RT DA REAT PRI v J P IR

[0084] A< ST I ARTE “FL il AT BAJE Horh T B 22— B T 3L B AR AR B oG
Frid TR T AL, F BAE —Les 7 =, ik R S O AR A R B 5
V25 FH B B2 SURE T B0 20 ) Pl AL B Y L R R

[0085] A< B (%) 2L il it mT DA A2 451 4 i A L AR 2L s 2 i 7L 939 JUHT AL B ZE K1 R
A7 SRR B 2L S AT LR L W I R 9 L Bl LRI VR K (dairy spread) (EEFL (butter
milk) B AL B FL R BR Wl (sour cream) 3T FLiE IR L UK 5 7L - IR 00 AR
(dulce de leche) BB ALK,

[0086] Ll &t AT LA S A B AR AL A3, 5, "R » A A A A AR ) B 1 BR / EAE
Yt /KA & o 3L et s P DAL 25 AR R 0] 451 G L SR L S AR A s 3R (19 dn 23 A2 T
BEFR) < ER R B R AR K SRR R BAS SRR R ) A A AR R 2 4 DR L
rite FR) 873 B TN 7 o

[0087]  ASCAT B ARE “KEEFLH M (Fermented dairy product)” By “K EEFL ™ i
(fermented milk product)” N I AT n] SR ) A I ) AR 7 el R ) — 3 2 B0 AT AT 2L
i o A TR L A1) o 1T S92 BR 4 T L < B W0 (creme fraiche) <% 7 (quark) A5 3 %
(fromage frais) %™ i o KM FL i i AT DB I AR AR08 O 0 AR ART 7 V2R A 7 Bl A 47 A 40
I R AR VR R AP R

[0088] AT IR TE R A2 i i B A= M VR FLR B K A & W0 e A 9 g B8 o 72—
B S 7 Fe AR I IR R I LA R FUNE AL A N FLIR  AE AN R ) R SR, SR A W
/0,375 16 0% A0 7L 3k o A I ) A AT T A B L T

[0089]  ASCAT AT “H @) B FLHE EFEE 1" 48 5 S % 7 HIAHL , B LB T
)RR A5 e R B TG 12

[0090] AT R FH I AR 1 “FR I HH B—F- FL b 1 B vs PR %) R 22 78 5 A M A0 0 LB /K i
LA 73 B0 IR 60 B R0 2 U FC) i A 37 1 00 A AT DR o S o JOA 8, T AR g 2L il i T P g B
L PETFR (BC:3.2.1.23) .

[0091]  FEAIG I St 7 ZEHh , B2 FLBE B B PR ok DL T 7 2UIE - K 13nl e B i
) A 1) LW B PR VA5 L5 140mMEFL R VAR AEPH. 6. TAI3T°C TR i & 10738, il 1 K it
FETE 2295 CHEEE 1077 Bk 2 10 FUBE B S . o 388 e S B 7= 4 45 8OuL 4] %) W 8L {1k g (0. 6g/
L) 2,2 - R IEX (3- L FE IR I mkmbh—6-fii g — 8z 2h) (1.0g/L ABTS) FIFBfAR I AL # iy
(0.02g/L) HIVEVRAE30C T ¥ B 40704, JFA 22 )% B2 1t (FLUOphotometer) 7% 610nm4zk
IR G, I 5E FIT T RS F) A 26 40 ) o MR 525 48 2 BT S HE) e 6 WA JFEE ARG, 1 LI 1Y)
e KA (DA 73 B T 8 ) 0 2 8 ) A B R B3 s) 8 00 5 Dy AL R il v 1k B 1 (FE A ST b e
FRONUAL-1) o FLBERG 7EpH6 . 7,37 °C T B LL TG M (FEA TR AR ASUAL-1) € SCN B2 Tl &

10
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A3 P T I ) T 2 M AR EE SR A, IR IE R R UAL - 1 DL 22 o 7 R LA B AR 3R P Il 5 o S
Tt 6 Uk B 1 AT 1200 58 B AR IR B AR SR A B AE Y

[0092] AR 525 I 22 vu W9 B 53 B 12 BRI e 260 W ) BRLASE Al B IR A SR SR AIE B— 1= L AR 7 g 11
TE AR T W T T B bR A V25 B At LA [R)RE BT DA R A b e 0 R A LR B
P o DRI b, — S S 51388 3ok 2 5 g 0 A MR FEZ ol P 1 267 W MR SR AE LR B 5 1

[0093]  FEEARII LIt 77, vl LUET S FLBE B9 & A FHAS 7] 40 3L 8 BAS [ (%) pHAE 2k 47
5E o

[0094] 7R A B 19 bR SCHRAE A B R T8 IR AR IR RN A R R SR (il B A
(1) , I H 24 B R SO B AR Rl I RS B AR 2 D WA E R R I BRI, BN ARAE T DL B
8 o AR SCAE FI “Z2 K7 — 10 T & A AN SRR i 2 1R B - AR SR BT A IRRE 22 IR 1
BT F1) 4% e 2 A5 i VR AR ity 2 78 2 R i 1 7 1) 1355 o AR ST AT FH “BR 1 o A2 i el
S 1 AW AR KR B, 9 HLaT DLELHE R S A8, ) anis nie SR

[0095]  ASCAT AT “RIRIR” B “E 5L 7 417 R FR FE KK 2 KB B 5T 1, BT
— XL B, LR R ARAFAE R 3 F B U 4 F o AE AR SO, “ B R FR R I H B FLbE
FFBES MR AR A B, LR 7 — SR (R i M TR A SO R I R R 4 DL R IR R AR AT
TERIER E T T R R 7 I, “E 418 7 17 FISRAAAE H A B 5 4 Pk & L 12 7 71
B 12 5 B I 23 AE Q1) 56 3 R SR Z LR )T 51

(00961 7% BH 1 7 A P i A E, i il ) & B2 2222450, 100, 150,200,250, 300, 350,400
450,500.550.600.650.700.750.8005% 5 22 AMFRHE (1) Fr B Bl i) A o BRI, A BH ) “Bk
B BB E PR B AR D — LR D RE PR R iE MR A B I AR B IR B
SATYER A I B—F- LW 7 TS 14 (%) JDK P T R A e A &5 ) I L A 0 B3R A6 1 o FoAth
f AT LR

[0097] i < WU B— P L WE T I 10 LL 0 2 , -0 L3 i =2 v BT FH V) B 20 T BT
BT HE IR BE 7R BT i LU AE 2 R BT L FH () 26 A4 491 G i P R pH T A8 4k » AL it B—F= LB
PRI 14 () B AT DUPR A ARG T2 2% 2 R0k, 1 an i SEQ 1D NO:348GSEQ ID NO: 355 K]
B—f- LA G

[0098]  FRAE 53 Ui BH , 75 T A SCEF S &4 B8 B IR “ /5 F1 IR — 17 2 8 1 B8 (nrer—
nair) * 100/ neer 7 FE 1, Forbnas eie 24 LI 95 2% 2 510 v AS RHTRD 3R 2 1 8 280 o ncer
T Az — iR EE

[0099]  FE—Lbsizf 5 =, 4 [E — Ml % 5 v AN g , 41 4nSmith and Waterman,
1981,Adv.Appl .Math.2:482,Pearson&Lipman, 1988,Proc.Natl.Acad.Sci.USA 85:2444[]
KRR 223, {8 FH Thompson et al.,1994,Nucleic Acids Res 22:467380f¥JCLUSTAL W
B BT EN AT IX BB VL (Genetics Computer GroupHJWisconsin Genetics®/4a
H I GAP BESTFIT FASTAMITFASTA) o tH 7] LLf# FIBLASTH % (Al tschul et al., 1990,
Mol .Biol.215:403-10) , 4 HZKAFmLlEdEXEMERE L+ O

www.ncbi.nlm.nih.gov/3k1R) o 448 FAEAT FIR FVER B F 5 07 KB 2S00 140 251
BINSHL.

[0100] A SCRrd (B AT B ARG EE IR Fe 1) (1 B ) DA 1 2 2 I UG S 7 o/ 4\ Bk 2k
AR — i AR T2 % Bk 51

11
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[0101] AR BHR— 265 77 230 M HASEQ 1D NO: 1-33fs IR IR 7 58 515 —Fr
PN EA 22280 % J7 41 [F] — 14 1 77 21 0 JIK () FH 3% o A2 — LSt 7 2 Hh , iIX M A IR — 1
AL A /D 2981% .82% .83% +84% .85 % 86 % 87 % +88%.89%90% 91 % .92% .93% «
94%.95% 96 % .97 % .98% 599 % , 7l 415SEQ 1D NO: 1-33Fi/niIME— S5 R IR 5 5 AH
e, BB AT 1.2.3.4.5.6.7.8.9.10.11.12,13,14.,15.,15.16,17.18.19.20. 21 5 224
SR A TS DBt 2R 1 JIK o A K BH B AR AR 3 7E T 4% BRI TR AR s Vi BB o A R B IR
() A= i 1 v B TR IR AR K, BT 3 IR 2 5 4 O BH ) R ) U2 PR 7 1) 7 0 AH () s el L AT
AR T, HAEG A KER DR IR, (H 2RI HAH R A IR B A 24 K — 3
I3 IR 2 I G AT T BB B AR R AR S ) R D — R R ) 4
SR B Py o A S B R B AR 3 1k i BORT B 491 0K 599 100,.200,. 300,400 .500.600, 700
800900 1000558 £ A~ 2 HEER 14 ik -

[0102]  4uASC R F, ARGE “fg E M 45 2 T A & g A K B IR 2 42 B IR I IR 14
R R IE BRI AL I Gy e S AR AT AR S A . 1 S 4R AT DL AT A R v B A S
R, Bl AT DA 6 58 B AR ORI B ARG B Y o 2R T 30 B A Y R ik

[0103]  &i& R 1E E 4R v LU AR 4i R , 3 “A AT B (Lactobacillales)” I FLIR
i, S FLERE JE R (Lactococcus spp.) ~BEEKE JEFF (Streptococcus spp.) FAF H JEFf
(Lactobacillus spp) M HEF @ (Leuconostoc spp.) R & Bk g F
(PseudoLeuconostoc spp.) - ERE JEFf (Pediococcus spp.) %A & &
(Brevibacterium spp.)  JBE&E J&@Fh (Enterococcus spp.) A H & Fh
(Propionibacterium spp.) &8 3G JE T K& 405 XA B ED SO FF 3 & Fh
(Bifidobacterium spp.) = ALER AN , H&4H s S AR EH & AIEE M7= .. 1%
E X B BIEAMRAEKE (Lactococcus lactis) FLRFALEREFAIE L (Lactococcus
lactis subsp.cremoris) MR F Bk FLIE W M (Leuconostoc mesenteroides
subsp.cremoris) IR H &8 R #H FLAE LM (Pseudoleuconostoc mesenteroides
subsp.cremoris) «J&#¥ BRI (Pediococcus pentosaceus) FLERAEREFLER W AP T
M)A Fh (Lactococcus lactis subsp.lactis biovar.diacetylactis) . T-F&FAT B 1%
WA (Lactobacillus casei subsp.casei) FlE]T B FL AT o & T E I Fh (Lactobacillus
paracasei subsp.Paracasei) , & #FL IR ) Fh AL +E 5] Wi wg A BEEK B (Streptococcus
thermophilus) . JR#EKEE (Enterococcus faecium) {8 K FAT B FLEE AT (Lactobacillus
delbrueckii subsp.lactis) JHi ¥4 F 5 (Lactobacillus helveticus) 5 K AT AR N
FIW W Fr (Lactobacillus delbrueckii subsp.bulgaricus) FIFEER F AT H
(Lactobacillus acidophilus) . fE1% & A B H A B 40 5 0 45 SO =
(Bifidobacteriaceae) FIAHEE , (5 40>k H XU AT J& Bifidobacterium) , 402K H sh# 3L
AT (bifidobacterium animalis) B X AT (bifidobacterium longum) 5 AL
& (bifidobacterium adolescentis) PR N AT # (bifidobacterium bifodum) 58 XX
AT (bifidobacterium breve) EEIR XU ATEH (bifidobacterium catenulatum) 22,
X AFH# (bifidobacterium infantus) FIEE MR, Bk H AAT & )8 (Lactobacillus) , %l ik
TP LA BT e e K LA TR 4 U LA B LR S b A By - LA B

[0104] 75 3= 41 M 1) 3X Mg SCIE AL FE DT 1 B bk < BB 4 J@8 (Agaricus) , 91l 4m, XA 2% %

12
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(A.bisporus) ;Ascovaginospora; % J& (Aspergillus) , I UNEE & (A.niger) VU5
(A.awamori) - RAHEF (A.foetidus)  H A E (A. japonicus) KHI%EE (A.oryzae) ; W FR
J& (Candida) ; 5% )& (Chaetomium) ;Chaetotomastia; PHNF & (Dictyostelium) , Bl Ui
FMWTE (D.discoideum) ; 7o & 4EF# £ & (Kluveromyces) , i 4 Jifg BE v & 4E 1% £F
(K.fragilis) A wE4fE (K. lactis) ; BEJE Mucor) , #l i JNE E &
(M. javanicus) <@ KE%E (M.mucedo) 40l £ (M.subtilissimus) ; fkfHF &
(Neurospora) , il 4k A& bk f1 % (N. crassa) ; iR E% J& (Rhizomucor) , FlANHU/NME B %
(R.pusillus) ; 1%z & Rhizopus) , FIUIRIREE R.arrhizus) \H A% R. japonicus)
FIMIRE R.stolonifer) ;#%%L# J& (Sclerotinia) , HlUN K S AZELH (S.libertiana) ;
" BFJ& (Torula) ; BRINEEEE)E (Torulopsis) s B J& (Trichophyton) , Fil N2 (4 T8 16
(Trichophyton rubrum) ; K ZEFJE (Whetzelinia) , 0, & 4k K #% £ #
(W.sclerotiorum) ; ZEAUAF T J& (Bacillus) , Bl ant st ZE #AF B (B. coagulans) IR ZEHE
FFE (B.circulans) B KZEAATH (B.megaterium) ARMKN M ZEREAT 7 (B.novalis) A Zf
A H (B.subtilis) /MMM E (B.pumilus) BB HF A HE
(B.stearothermophilus) . =& /B (B. thuringiensis) ; X )&
(Bifidobactgerium) , a1 X HF 5 (B. longum) « F§E AT B (B. bifidum) Bh4 XL
% B.animalis) ; & 5T # & (Chryseobacterium) ; FF R AT 5 J& (Citrobacter) , ] 40
BRI BERITE (C. freundii) ; REJE (Clostridium) , 407 < 3 AR
(C.perfringens) ; th ~fiiJ& (Diplodia) , Bl Wfits —#I (D.gossypina) ; HF 1 /&
(Enterobacter) , Wl unr= S %41 # (E.aerogenes) VAT H (E.cloacae) ; ZIEAEE &
(Edwardsiella) ,IRZZZ 4L H (E. tarda) ; KR XK J& (Erwinia) , 4 40 & A= R SC K
(E.herbicola) ; R A K J& (Escherichia) , HIWI KB (E.coli) ; 3o % {HIK # )&
(Klebsiella) , 5l tnfiti 4 e 85 {H G B (K. pneumoniae) ;Miriococcum;Myrothesium; &% &
(Mucor) ; Jikfi1%5 J& (Neurospora) , FlUTAHKE Nk fi%: (N. crassa) ; AT J& (Proteus) ,
W E R E (P.vulgaris) ; DY S B & (Providencia) , 7 4n i % 3 2 4 5 17 b
(P.stuartii) ; % FLE J& (Pycnoporus) , BN 4% £ (Pycnoporus cinnabarinus) . [fil
412 fL (Pycnoporus sanguineus) ;J8 B 3K & & (Ruminococcus) , %9 an$H 5% 98 B BR#
(R. torques) ; VoI TIKH# (Salmonella) , Bl aniR 5 FE¥LT TR A (S. typhimurium) ; ¥0 75 K H &
(Serratia) , WAV B G (S. liquefasciens) KE RV EE G (S.marcescens) ; 5%
[C B J& (Shigella) , BlUN#E K E B (S.flexneri) ; # % # J& (Streptomyces) , FliniiAd &
B (S.antibioticus) HEEVERBEF H (S.castaneoglobisporus) R ZLBE & H
(S.violeceoruber) ; ¥2H# J& (Trametes) ; K& J& (Trichoderma) , il 41 [k K&
(T.reesei) SR AARE (T.viride) s HR/RFRINH & (Yersinia) , 1an/N 4 i 98 HE /R BRI &
(Y.enterocolitica) o

[0105]  h 1 #EAKi (4-5°C) T AE24 /NIy P9 AR P2 AN 2 LB ) 2L I K R 7L (0. 01 %6 Bk B FL b
JKF) , Ha—FL B G FI NOLA® (1) HE 2 75 & y55-70mg /L (10000NLU/L) F45-60mg/L
(10000BLU/L) o A= B B AEAIIR 4R 4 1 AR IR A 7R B LR (<0.01% %0.2%) L
PRI RS R AR R IR 2 Ha- FLBE B RO NOL A®F i tiE PR 2514 , BRI e A 14 72 0k
LK LI 75 (I TR) B 2>
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[0106]

FF 1) PAY A2 7 DI LR 1) B2 PR T 7L o T 3 il T LA UG

TN SE RSB B L A L Ha— FLBE B A NOLA®F 1 t 5P, ) ££ 1 25 B AE 1

/b BB AR PRI [A) o G A 438 BTG, A

] RER B — 2P R MR25 % H50%6 , LLAE P ToFUME / FLAE IR R 2 IOK B Lo
A1 B DR G 5 AR L e SR

[0107]

[0108]

[0109]
[0110]
[0111]
[0112]

PR e e AR £ AR
G4 SEQID No 1 H A AFE
Gl6 SEQ ID No 2 (£ #13% a) AR
SEQ ID No 3 (#5443 b)
G35 SEQ ID No 4 H A AFE
G40 SEQ ID No 5 (#5413 a) XA ILAT A
SEQ ID No 6 (#5443 b)
Ga4 SEQ ID No 7 T AT
G5l SEQ ID No 8 g B AT
G57 SEQID No 9 #2 W AFE
G62 SEQ ID No 10 Ak AT
G66 SEQID No 11 Bk SR ATE
G383 SEQID No 12 o K SUAT 8 Ak Ao £) I 30 A
GE4 SEQID No 13 BRI SLER T A
G95 SEQ ID No 14 o K SUATE B Ao ) T2 I8 A%
G100 SEQ ID No 15 o K SUAT 8 Ak Ao £) I 30 A
G104 SEQ ID No 16 K SLATE SR A
G108 SEQ ID No 17 o K SUAT ) AR Ao ) T2 0 A
G109 SEQ ID No 18 e K SUAT B A% Ao ) T2 0 A
G118 SEQ ID No 19 R ILATE LR A
G145 SEQ ID No 20 (£ #)3% a) sHEILATHA
SEQ ID No 21 (£:#)3% b)
G158 SEQ ID No 22 K ATE
G224 SEQ ID No 23 (£:443% a) ¥ RILTE
SEQ ID No 24 (£:#)3% b)
G256 SEQ ID No 25 &R FUAT I SLER AT
G282 SEQ ID No 26 (#4134, a) #HAELAHE
SEQ ID No 27 (£:#)3% b)
G334 SEQ ID No 28 (£:443% a) H g LATH
SEQ ID No 29 (#5443 b)
G335 SEQ ID No 30 o e IR T
G336 SEQ ID No 31 R SLATHE fp A A
Gl1 SEQ ID No 32 H A AFE
G33 SEQ ID No 33 | AU AFE
G600 SEQ ID No 34 7 a5 SO AT
G500 SEQ ID No 35 SLBR % & He ik
S it 5]
— AR AT
95 F Fae it R

B 1) 12 il S A S T A AN AR 20 AR WD A R AR BOR T 5Tk (Maniatis
et al.“Molecular cloning:a laboratory manual,2nd edition (4T 0% : SL56 = T,
" h%)”Cold Spring Harbor Laboratory Press,Cold Spring Harbor,NY,1989;
Sambrook and Russell “Molecular Cloning:A Laboratory Manual,3rd edition (4T7g
B . S206 = T, 58 =) "Cold Spring Harbor Laboratory Press,Cold Spring Harbor,

14
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NY 2001;Miller “Experiment in molecular genetics (43 Fif&5~525) "Cold Spring
Harbor Laboratory Press,1972) " Brik () 7775 s Bld2 M il i 55 1) 22 1 . PCRAEZR H (Bio—
Rad,USA) I DNAFAE IS A HE4T - DNAN 5 b A28 (] A AR IR LGCIEAT o FER MR 264 T A+ —
B BRI E 26 10 % SDSHIEERX Mini- PROTEAN®TGX stain-free'™ gel,Biorad,
USA) 3@k 58 P I I Jie B Jle L Dk (PAGE) 4 it 8 3 Joit o 3415 1k ) S 4 At () 482 4 07 %2, 1 FHBCA
T3V E B UK EE

[0113] 4B B  JURE AN AR K S

[0114]  KIA#FF B (Escherichia coli) EAKTOP10 (Invitrogen) F T 5 b 14y B Jiki . B-
K ZUBEE B B B K I AT 5 B ARBW25113 (A (araD-araB) 567, A 1acZ4787 (: :rrnB-3) ,A—,
rph-1, A (rhaD-rhaB) 568,hsdR514) (Datsenko KA,Wanner BL;2000,Proc Natl Acad Sci
U.S.A.97:6640-6645) 5pBAD/His#ifk (M Invitrogen™ Life Technologies Corporation
Europe BVIKR) k& H T EHAE A 4™,

[0115]  HH FIRIENEKE TR

[0116]  fU% (16g/L BD BBL™ Phyton TMZ ik 10g/LEEREZHLY)5g/L NaCl) [2xPYEs
FREMATEHAEAE AKEFRENAG AT T EZR (100ug/ml) LLYERE FURL 8 [q) 55
FrEHEHEN N0 . 05 % B b AR BRI 46 8 B oA 7

01171 SEjtfoll : BT 7= A= FLPE R ) X BAAR R #

(01181 st i e b ok PR A B B k) &, #2 RS2 B ) 5 %€ (DNeasy , Qaigen, 7)) & BUCAL IR
BB AT BT 1) 22 DR ZHDNA o {5 AN 6 1 51 40 5 DA Al Ak 1) 56 (R ZH DNAJE AR R AR 4 Jott , 3 ik PCR
P PERG LR, PCRIX T PAPhusion U Hot start DNASE&WE (Thermo Scientific,E[H)
AT AR . ¥ FHUSER 72 f% /77 (Nour—Eldin HH,Geu—Flores F,Halkier BA,Plant
Secondary Metabolism Engineering,Methods in Molecular Biology,643;2010) L4
Pl i [R] v B 31 20K 24K pBAD /Hi s R RS 46 B b - vhy , 77 AR Ak A A4 o A FHUSER bel B 7732 , 7
PCRA=H) AN H BB AR #7741 K EL M 58 H B o 1 28 5% H 3 7] DAARZ 0 38 KT g e 1)
TAL T2 12 258 FE W) F T TG 7 T e A B R AT B o A T AEPCRF= ) R 72 A 58 Y B
TEREAS 51 b DX 3k b A0 355 B B S0 PR A7 7 2 DA 47 15 #EDNA o 5 FHAE 28947 b5 IR 1
(UL 2 7R) SR I 2 FUBR L IR 5 2 6 1E g 514 (5 -
ATTAACCAUGCGACGCAACTTCGAATGGCC-3) ffz|f) 514
(ATCTTCTCUTTACCGCCTTACCACGAGCACQG) ¥ s 2, b il 3L K, ~F 47 Hb , {5 FH
I B B W R R 5k 5 GRS BoR) , BE J5 22 #ARDNAFE Z1 1) IE )
(5°-AGAGAAGAUTTTCAGCCTGATACAGATTAAATC-3") izt 514

(5’-ATGGTTAAUTCCTCCTGTTAGCCCAAAAAACGG-3") xf, i@ i PCRY™ 1 %,

ADNA . {8 F R L PCRAEAL G &L (Qiagen, FH22) AiALPCR™=4) . # BB AL 1 7 &, F 4l AL 1)
PCR7= ) (L4 B 22 [ A A DNA) 25 BE /R iR &, 7 5 75 ML USEREEVE A4 (New England
Biolabs,ZE[E) — i & . X L& 22 b PR E UE 5 3 DL A PREF U0 %8 B, AT FEPCR=4)
Hh PR AR TR R H B o 1K RN 9 B 4R AR K, 7 AR pBAD- P I R IR B W R
E I A AL 2 A RS2 S BRI A TOP 1O . ZELB-AmpF-#) (LB;Luria-
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Bertani,Amp;100ug/ml &K 8 &) LT 37 CIEBE MR 55 K, il AR 5190 (51401
5 —~CGGCGTCACACTTTGCTATGCC-3 , M5 42:5 ~CCGOGCTACTGCCGCCAGGC—3" ) , i A 7% Ak K
(A AR R (1) 2D B A2 ) I EAT B T PCR KoK H B VA PCRITFE P e B 7E5mL - LB-Ampi% 75 3 H
BE 3% I AR A 3 55 JFOREDNA o X0 B 3 ) 7L 00 Pl 2 DALk A7 0, DUSG I 8 5 R 4 3 o A
WA GINFA IR s SR DNASS Ab 21 3Rk 18 5 K A B8 B ARBW25 1137

[0119] St fsi|2 : FLAR AR 72 X AT B Rk 1 = I RIA

[0120] i H{pBADZR X R Gt AE K Wt B BW251 13 Hh 7= A= FL g - 4 G B 28 M Lb—Amp i 1
W B 5 45 T3 RE DNA KD 3T 5 3 Ak 1R R B FF B BW25 1 1340 , 7 B T4 F5ml. Lb—-Amp3 353 .
A KA B FRY (200ul) ZERE K (Innova®42) 111 250mL e h i fh50ml 2x PYRSFE3E
(BAH100ng/mLE FHEE) JISEFWAE3TC.220rpn F 4K, B F|0D6003i% $0.6-0. 8. i# it
) 55 IR FE R N0 . 05 %6 R v AFUBE SR IT 46 FLBEBERIA , FER A 7 18°C L 180rpm | F 1 77 16—
207N o 3 I B (5000rpm, 7E4°C R 1043 8) W L4, FFE-20°C MrRFE RIS
(01211 Sizjit )3 « 45 R [ 2 4 o A iy idb 47 B 1 mdifb

[0122]  ¥5 5Kk B 50mLE5 75 90 B0 40 fE 76 vk L@ Ak, - 1F B 1omL 24 ff 22 ph i TR & 4 (
BugBuster® (Novagen) , %A 2mg/mLIA # B (Sigma Aldrich) 1847 4 BE ¥ & By
(Benzonase) (Sigma Aldrich) fl1X58 4 B EF I HI7)VE 54 (Complete Protease
inhibitor cocktail) (ANEEDTA,Roche)) , 38 i K 4 f 76 =35 N 07 & 307 Bk 24 41 o .
304381 5 , JBIE 7E4°C R 16000rpm & 0020 73 B0 L B 4B Fr o K BT A3 0 35 O . 45umff L
Rid e sk e L JE I Y H A EE AN K, B ImL 3 R 1) £ B J79INi-Sepharose (GE Healthcare)
¥ ARG P B 22 i (50mM NaHoPO4, pH 8.0, 45300mM NaC1A120mMBk M) ~F- 45 B ik k- o K
TC AN ) BB B RE 2 TR AT, IR M BTIR R W R S5 S i B R . FH 20mL e VAR 28 TR G
GRTIREE, 3 3 . SmL¥E M 22 Mk (50mM NaHoPO4, pHS. 0, 2 300mM NaClF0250mMik M) ¥ i
R B ) 8 5T 383 SDS-PAGEFE 74 10 % P i Ik Jie () 8 fise b 43 U SR B 0 4y » 4 B 4k
AR I FUBE G B &E R A FEAE — D o A8 FH T2 A PD- 1088 2h G258 i it JE 4% (GE Healthcare) ,
W 2% M 45 AT i 2% P (50mM. KHaPO4Z2 M, pH 7.0, % 10mM NaCl.1mM MgCla) o 4fift,
IR PRAFAE4C TN B 2 — 2 .

[0123]  sizjitefoil4 « 5 4 st i 8 iy 1Y) B 1 atifb

[0124] ¥4 R B 50mL 5 7% 90 B0 40 f 76 vk b @Ak, - 1F B 1omL 24 ff 22 ph R 1R & 4 (
BugBuster® (Novagen) , &4 2mg/mLI% B8 B 1 BN A REAZ TR (Sigma Aldrich) fI1X584:
A B EIFE 59 (R EDTA,Roche) ) , B 4L /E =I5~ (25°C) ¥ & 300 Bl ok A
YU . 300 Bh 5, 83 7E4°C F 16000 pm S 0220734 2= 40 B 5% - o B BT 751 359 0. 450
mi) FLAR I e B I e L B PR A A U7 &R, 3@ H 3000038 /RS E RS (Vivaspin 20,GE
Healthcare) it JiE , WK 46 V6 T5 1) T 4l MO SR B » FH 1 g #E A1 B 1) 4% B2 J79 Sephadex GHO#E 414+
(Pharmacia Chemicals, i) GEid7E100mL/K P Z Fh 1/, A HI R S R 614 @it
20mL A ) e N 2 30mL I JE AT bR i £ AE Rz M 111 Q7K B, I FBES S rh B
(50mMf¥JNaH2POAZE B, pH 7. 0) P47 o 44 500uL ik 45 (1) b 1wt I 2 fr ik A b 4 B3 ot
NAEIR o KB 22 P (50mM NaHaPO4ZZ (3, pH 7. 0) Jita iR 30 A5 T8 , - 43 Tl UAC £ i M vk 2
43 o fESDS-PAGEBE R (% 10% WIAEIEIG) LS RI 2 0r  F i B R oy & R E— ik, 3F
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WITHT— 5 FTiR , B0 SR AT K 2 i 480 F i A7 28 v (50mM KHaPO4ZZ 413, pH 7.0, %A 10mM
NaCl.1mM MgCls) o M4ib B ORAEAEAC T E R — .

[0125] i jitidsi5 - {5 FHBCAI =2 [ A5 3 Joa ok Ji &

[0126]  f§i FHPierce™ BCAZE [ MIE k55 £r (Thermo Fisher Scientific,fE[H) , 3% 185
SR AR 7 R e 2k ) FLPEBE IR

[0127]  SEjiafsil6 : fEpH6. 737 °C N, LAFLBE N R A 00 56 F Al Ak Bl 1 v v il e

[0128] Sy 7 I B—2f= FURE L BETS 1 , W 21k 1) LW g 75 2% v A (50mM NaH2PO042% ¢ pH
6.7, E A 100uM MgS0s) HH R REZ40x o 75 75— AN S SEHE , K H R (1) I 5 76 2% 1R BH 1) £ 1
FUBER R (FE100mM pH 6. TR AT R BR BN GZ PV b ) £ 140mMEL B , 546 100uM MgS04) — 2 i
B o BT FEPCRAE FR VR A L SUL AR (1) I RN 3 7L FLBE VA 0 R 1l 4% SO NV A0 o 4 S S VR B A
DNARHE IR R DL R R 0 5 S8 (S SR ] : 37°C R 10404, g 2<% : 95°C 1043 8, 4°C¥
H) W E R IRAWEAFE-20C N EZI— B H N T e s ik R A ] i 7 4
BB B 1 0ul [ VR & P06 7 2R AE R 2 A (Thermo Fischer Scientific, &) (H—
A E A BOULZE M C (100mM NaH2PO4Z2 M, pH 7.0, & A % %) BE A L 0.6g/L (Sigma
Adrich) \2,2  —3E & FE- (3- 2 F 7% - WE M bk —6—fit iR — 4% %) ; ABTS:1.0g/L (Sigma
Adrich) , BRI E ARG 0.02g/L (Sigma Adrich)) (IFLH, FELE30°C FHEE 405341 . 404y
B f , 8 FIFLUOStar Omega UVEgFRX (fE[EBMG Labtech) il 5E610nmAb W e B o AF 0. 1-
1. 52 T AR FE AR IEAT V155, G SRA610 nmfE> 1.5, MK S TR & 1) 2% il ARG B 2210
5 o 0 F R AL B, 39— X S AT OB, = R 1) P 4 B T 5 A 25 pBAD/
Hi sH A R AT B 40 Bk AT ) B 1 Al Ak B T b AR A o A58 FH 0 Nk 82 () i 267 0 (0-2.5mM)
oo bRAE 2R, i 2RI L TR B S [R) R RS 1) 6 265 W o P A e L6 T 1) e K e
B 7E37T°CvpH 6.7 1 &E5> 81T B i 267 0 R A B R (umo 1) (451, e b K I s Al 5 46
FH AR 14 i 28 BARE #E 1 28T 1 %) 6 260 W R B AE SR IE6) , R g L g v PR R 1 (BRUAL-1) o 7E
37°C.pH 6.7 ELTE 14 (FROWSUAL-1) 58 XA BEmg B 73 B 7 15 1) i 260 4R 0 4 2R 7K (o 1
HEHE/ 0y Bl /mgllg) , 3 IR UAL- 1R A Lhmg ) 25 F3 o 94 B2 Sl i 5 o FE Je A b AR [R) ) 2% A
NWESEQ ID NO:34FISEQ ID NO: 35 L VE 1 o Ay 1 M AE i L AN R I 4 N2 A vh R A e e
JEH T EAEPH 6.7 NI EeiE 1 B 28%iR T REAE3TC pH 6.7 LIS R VRS R )
A T P 3R D e MR N ) g D T R P T 20 B M 25 R B LB R

[0129]  #EpH 6.7H137°C M 5E B EL 3G 1, HLiZ b3 M F T3 55 B UK T 75 1 K
AR A), A5 FHAEDH 6. 737 CRIT40mMFLHE VDA A T~ 55 [ 5 Pl 771 ) 3 14 B 487 (SUAL—
D) «R2EIR 1A RUT B UK AR I (8] 25 5
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12 R AT 89 2 & KB AT E 69 0 1]
1 mg & /L 100 mg &5/L 47 mg &/L
G%%5 | SUAL-1 (%4 #) #)
4 118,1 1185 711 1508
11 69,2 2023 1214 2573
16 234 5996 3597 7626
33 130,1 1076 646 1369
40 15,8 8874 5324 11287
44 331,5 422 253 537
57 104,6 1339 803 1703
[0130] 66 187,2 748 449 951
83 272,9 513 308 653
84 161,9 865 519 1100
95 288,1 486 292 618
104 90,5 1548 929 1969
108 277,9 504 302 641
118 113,8 1230 738 1565
158 254,7 550 330 699
282 58,5 2392 1435 3042
335 424 3298 1979 4195
500 46,9 2983 1790 3794
600 61,9 2263 1358 2879

[0131]  R2. 7ESLHBI6 T 11, LLFLKE NI, 7E37°C vpH 6.7 Wl 2 1 2l Ab B () LU v
TR 9 SUAL-1 o FLHE 58 47K AR I 75 09 U1 S5 B T8) DA RD 3R o PE 25 78 25 A1 1 W45 A0 s 14 At 22
/INT6%% o 3B I B R S BT FEAE BEAN i B TB] PR3 AN AR SR 1 B K A 1 40mmo 1 L% I 75 1) BEAR:
]

[0132]  yEs5e 4 MK IR XUONAE T, 7EpH 6.7.37°CF, LL140mmo 1 FLEE A JEMII L
T AL (SUAL) [ 1] 5 AR B2 5 I8ig 7K i 140mmo 1 LB I 75 (4 B [

[0133]  SEJtifs7: fEpH 6.7.37°C T, fEFILBEAAAE MG DL , A8 A4 ) bt AT 3 12 0
[0134] 4 alifb 1 FL B G 72 22 A (50mM NaH2PO4ZE MR, pH 6.7, 245 100uM MgS04) H 7
B2 40x . FEF PR S BEH , KRR I8t 5 22 1D (140mMFL A% A1 140mM>- FL A , 7£ 100mM \ pH
6. THIAT B BR BN G2 i b 1) 4%, B 100uM MgS04) — 2 & - FEPCRE T S MTR & H) 1 130L
(100 75 1) T AN 3Tl % P DZEL R o K S N7V 5 D AE FAIE I 42 B DL R 0% B 2800 (I 2R
[ :37°C F 10538, B Ki% :95°C R 104350, A H1: 4°C) AT B K R NIR B Wk A7AE-20°C
TNTEZRH—DAH N T IE NI R Y RO T R B 1 OuL [ BT A 7 B A ifE
B W (Thermo Fischer Scientific,}E) H— &4 S0uLLE ik C (100mM NaH2PO4
ZE R, pH 7.0, 545 R A E AL 0.6g/L (Sigma Aldrich) ,2,2’ -iERIE-W (3-LF%
F0gE I bk —6- T 8 — 4 £h) s ABTS:1.0g/L (Sigma Aldrich) , BitR i &AL WIEE;0.02g/L
(Sigma Aldrich)) BJFLHY, IFZE30°C N H 40708140708 )5 , f# FHFLUOS tar Omega UVEE
FrA (FEEIBMG Labtech) Wl %€ 6 10nmAh (YW Y BE A8 FHO . 1-1. 52 [AI WO FEAELIEAT 1155,
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FAG10 nmffi> 1.5, NIKE 2 o0 VR A1) 28 R ARG B ZE 1015 6 T4 Rhali Ak il , S s 251 3E 4T
— R =, IR IR R FIE T U5 8 B 25 pBAD/Hi s F A4k 19 KA AT B8 40 e i3k 47 1) B
JRAEAL BT AR ek o (5 FH O 09 5 04 6 7 0 (0-2. 5mM) , 22 kil b vk il 28 , fih 28 1) ko FH Tt
B 55 I R 3t R T S L 267 R AR Ko I %) W ' o sl FH g A L T ) e DR s A
FERDTE B IR 2 B T M, H53R N ZEpH 6. 7.37°C T, 28 FUBEIB LT 10 LA M 8047 (UAG) &
e FEAER DL R, 7E37°C o pH 6. THF A Ll s P 52 SO A uM B3 A0 T 15 1) i 467 B M
H (M % BE/FD/uMBE) 5 8 1 B UAGRSR DA LMY & 1 J5k Bk I 22 , & AISUAG

[0135] =LA B A ) vy 2o bl mld g DA N A k5

[0136] % 4| =100 (A-B) /A

[0137]  Hidr , AR NS i 16 BT ik U FE37°C v pH 6.7 K 7EJUHE A 15 v N Bl A bL 3l 1
(SUAL) , 3 B Anse 7Rk , BACEAESTCupH 6.7 1, EF FNMELEAE IS 0N, B i B v
(SUAG) « FEI 2 FNPE 28438 T - LA HI 1 B 23 LU (0 VRN 25 S AR 2 LA d i) 5 75 Z R H %
(1) LB B 1 2 FH v P AR G

[0138] 534k, i 1 73R D = o P VS 00T I8 o 90 B I S 1) 8 267 9 D i BB UK o &5 SR n 1) 28
FFiw o

(01391 v« Y= LW A 1) £ r AR G 2038 v P A 4 Al 22 72 ER T D S 1 > FLBE PP 1) R 7 5
B 2% o 5 2

[0140]  SEjafsil8: 7E4°C \pH 6.7 s A4k [ Bl 25 T FLBE 07 ME DU e

(01411 ¥4l fb () LA e 76 22 vy A (50mM NaHoPO4Z2 WipH 6.7, 2745 100uM MgS04f)) H
TR ZE40x o 78 7 — NN R, W R R I T8 -5 16 22 1B o) 46 1 LB VA (FE100mM L pH 6. 7
) A7 A TR 1A 2 v 1) 46 P 140mMEFL B , 5775 100uM MgS04) — i & o il i fEPCRE HHIR &
1 3R 5 1) e T AR 3 7 L LB T VR R 1) 2% IR NIV B ) o A FH A R W & 280 (R RiB ] : 4°C
60738, B K :95°C R 10208l A7 : 4 °C) TEDNATME I 8 B R BRIV A 4 - 1 e B
B UMEAFAE-20C UKAoL A 1t — 08 F - 4% FR S B 5116 Bk 19 77 2 I e S o 3o A R 2
(1% 67 287 008 (1) 5 o FH 8 P LW 0 190 o DR W ' PS5 A U 5 0D T S P 1 225 8 1) uMlc , 3R R 714
‘C.pH 6.7 F, ZEFLKME UL T I 1TNE M A7 (UAL-2) fE4°C o pH 6.7 FHIELETE 2 SN
Tt A 0 T 30 4D T 2 R T MBS (oS 266 / F5 / uM ) , 38 1R UAL 2Bk BA LAuMi 2% (3 K 15
S 5E , 3R A SUAL-2 o %o T3 i / B2 U K T L S FH R I LB K A 7E4°C pH 6.7 R I b
TR AR TR B3R T AE4°C opH 6.7 FEELL IS B VEGN 4SS

[0142] 54, DAE2E o0 BTV 0 %) B A 2 B P2 1 140 60 26 7 1 mo 1 e BRI V6 2 o 45 SR )
28 7R

[0143]  SEjitif59: 7E43°C \pH6 . 7 , A FH A I i LA L6 9 A D P e

[0144] 444k (1) FL VB AE 22 P A (50mM NaH2PO4ZE P ipH 6.7, 54 100uM MgSO4 HH 7
FEEA0x 7E T — AR BEH B R 1 B 5 70 22 rh i BHR i) £ 1 FLAE R (TE100mM L pH 6. 7
P B N 2 1P o 1) 5 1R 140mMFLBE , & 45 100uM MgS0s) — 20 5 - i i ZEPCRE VR & 131
LR BE IR Al Ak it AN 3 TuL LR VA TR 1] 4 S NLYR A4 o A DL R 0 8 S50 NI ] : 43°C R
10435, i K 3% : 95°C N 104341, i 7 : 4°C) FEDNABIE AL i 5 [ VR A0 o B I B VR A
YIMEAFAE 20 CRIUKAR b B 2t — 25058 F o 32 SRS e 15116 FIT i 1) 77 2 W 5 S it R PP S )
R R T R o PP LW T 1 B KPR Y P AL U 5 R T2 8 ) 260 0 1) ML, iR S 7243 °C
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pH 6.7 N, FEFLHHE L N A 1A P BAL (UAL-3) o 7E43°C vpH 6.7 N K ELIE 1 58 XN EEuME
FEAD I B 880 26 R A MK (UM &7 0% /D /M) , 38 B UAL-3F4% DL LAuME) 28 (A iR R
M2, FHIR N SUAL-3 o 0 T S B 7L B FH A 0 FLBE K, B B 7E43°C \pH 6.7 NI s L i
P B4R T 7E43°C opH 6.7 FEEHL G MG VR 4045

[0145] 554, LAk o VA8 0011100 8 5 2 e T2 e 1) ] 260 W 10 it BB R 00K 4 T8 3 12k« &5 SR tn
28171 o

[0146]  SEjiafs|10: /E4°CpH 5.5, 4 FH Ak 1) B 75 FLHE N4 s PRl e

(01471 ¥4lifb 1) SLBE Rl 78 22 A (50mM NaHoPO4ZZ MyipH 6.7, 24 100uM MgS04) H
e A0 7E T — AR H B R 1 B 5 70 G2 rp R E HR 1) £ 1 FLAE R (TE100mM pH 5.5
F7 G TR AN G2 P T o) 4% B 140mMELAE , 545 100uM MgS04) — 2% & . 8 id fEPCRE 1R & 131
LA R 11 A0 B AN 3 TRl LA VR 1) 2% S5 VR B 0« TEpH. 5. BITY 2% 1 i) % SR WDV W » I
HEGE R AIpHA6. 7.8 T JR 3N, 44 1 3uL B I 2 3Tul JERADVE TR o 1 79 Fh 22 PPl X
TR & e 2441 S N pHANG . 53 I $15. 7

[0148]  {fi UL RS E S5 s SIFA] :4°C T 604 B, il K3 : 95°C F 104> 8, ¥ 47 : 4°C) 7
DNAFAE I H % B R MR E ) R NAIR S VA AE-20° C VKA B2 — DA . 8
T SE F2 N TR TR R A A R I B K 1 OuL S TR S R B AR AE R B AR — A
A 8OuLZE MR CIFLH , FHEAE30C T iF 5407 8140431 f5 , i FHHFLUOStar Omega UVEEFRIX
(f&[EBMG Labtech) I 610nmib W 6 o £ FHO . 1-1. 52 8] W ' BEAE b AT 1H 5, i
A610 nmfE>1.5, W [ LV A4 F 2% il AR R 22 5% o X T B Fh Al AL A B, e B 38 4% — 0 =
W iEAT , IR E IR IAE T 0H 5 R Fh L B %) S KW FE A H T s AP TR
[ 71 %5 BB (P uMEl, /IR N 7E4°C o pH 5.5 N, FEFLBEIEOL T I L&Y A7 (UAL-4) o #£4°C pH
5.5 NI LG IE P 8 SN REuME B AP T A5 A0 7 20 00 0 uMER (uM ] &5 8 / FD/uMBl) , JF s
UAL-4F4 LAuMRI 28 [ Rk BE SR 58 , H53R ISUAL—4. £EpH 5.5.4°C T (1) 755 bl 1% P o 1 2L,
F A B FLBE K R R A DG - 5 HR 1 7E4°C o pH 5.5 NEELL & 1 1) TE4H 4

(01491 341, LAk 22 o V8 0011100 8 5 2 e 102 e 1) ] 260 W 10 it BB R 00K 4 T8 i 12k« &5 SR tn
29117

[0150]  SEjfs11: #£37°C \pH5.5 F , {8 AV B 7E FLBE R b B3 PRl e

[0151] 4l fb (i) L AR e 7 22 vy A (50mM NaH2PO4Z2 ipH 6.7, 8745 100uM MgS04) HH 7
FEZA0x 7E T — AR EH B R 1 B 5 70 G2 rp R E HR 1) £ 1 FLAE R (TE100mM L pH 5.5
FF G B AN 22 1P o 1) 5 1R 140mMFLBE , 245 100uM MgS0s) — 20 5 - i i ZEPCRAE TR & 131
LA R 11 A0 B AN 3 TRl LA VR 1) 2% S5 VR B 0« TEH. 5. BITI 2% P i) % SR DV WL » I
HEGE R AIpHAN6. T T JE BN, H4 1 3uL N I 2 3Tul i JE P W o 33K 1 R 2% i 1)
AR A B A S MpHANG . BIGINE5. 7,

[0152]  ffi LA R E S5 U MR TE] : 37°C R 10508, BERIE : 95°C N 105381, i /7 :4°C)
FEDNAIAE IR 0% B S S TR A o 5 I B VR A W AT -20°C B &2 3t — 5 . 3% 8 5L it
B0 BT I (1) 77 28 I 7 S 7 39 10 T2 ol P 7880 20 0 1 8 o LW T 1) e KR ' P A FH 1 M e B
0T B 6 225 W (X M, 53R N ZEpH 5.5.37°C T, ZEFLREIE 00 T (9 1 A7 35 1t (UAL-5) o 7F
pH 5.5.37°C TG & M e SN A M &R0 7 A5 1) 6 260 B8 A uM &R (us] 2 0 /70 /uMg) , FF
TE R UAL-5R DL LA uMA) & 3 BAR B R  5E , #6538 ASUAL-5.37°C FpH 5.5 T [ iy bt i P %
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R TR L S FH () LB 7K A AR LR FLE /K R R A S 1Y - IRl 6 3R T #E37°C pH 5.5 FEgHILL
T T R VRN 45

[0153]  S4b, Wi VR Do B 22 v V0 0 ) TG 53 23 B T D o 260 9 %) 4 R R . 5 SR
29117

[0154]  SEjafsl12: E43°C pH 5.5 A% A4k 0 B 70 FLE N s PRl e

[0155] ¢ 4fifh i) LR T 7 22 i A (50mM NaH2PO4Z% kipH 6.7, %4 100uM MgS04)
FEE A0 7E T — AR EH B R 1 B 5 70 2 ph R E HR 1) £ 1 FLAE R (TE100mM L pH 5. 51
FF R B N 22 1P o 1) 45 1R 140mMFLBE , 2745 100uM MgS0s) — 20 & - i i ZEPCRE VR & 131
LA R 1) A0 B AN 3 TRl LAV VR 1) 2% S5 VR B 0« TEpH. 5. BITI 2% P i) % SRV WL » I
HEGE R IpHA6. T8 T JR 3N, 44 1 3uL B TN 2 3Tul JEADVE TR o 1 79 Fh 22 PP X
TR & e 2441 S N pHAG . 538 N $15. 7

[0156]  fdi FHHLA N & S50 U MR 8] : 43°C R 104348, B K% : 95°C R 104044, i 47 : 4°C)
FEDNAIAE IR 0% 5 I SV A o B I SV B W A7 (E—20°C N B 8 — 2P . 4% IR s
Jita 51 LO BT 38 (14 5 S U 5 J 7 1A 1) T2 S 1) 1 2 W ) 2 o P 3 P L0 T 100 e KPR ' A 0 v
00 R P 76 6 B PR M, F53A8 9 7E43°C wpH 5.5, 78 LKA 1L T 11 BA A7 v P (UAL-6) o 7E43
‘C.pH 5.5 NHELIEVE R AT M R FD T R 14 6 260 B8 0 MR (oM 225 0% /5 / uMBg) , - i8
I UAL -6 DL AuM & B R BRI 72 , F5I8 9 SUAL-6. 7EpH 5.5.43°C N [ i1 b i 4 %
TR SR H ) FLBE 7K S FTH FLIE FLBE K AR A DG B THEIR T #EpH 5.5.43°C N gLL
T T B VRN S5

[0157] LAk, dEVERIR N
N

[0158]  SLjifs13: #E4°C \pHA. 5~ , A8 A AL B 7E FUAE 9 KA b1 v 1 e

(01591 4l 4k fif) L AR 1 7 22 vy A (50mM NaH2PO4Z2 ipH 6.7, 8745 100uM MgS04) HH
e A0 7E T — AR H B R 1 B 5 70 G2 p i P v 1) 6 1) LR R (TE100mM pH 4. 51
FF G B N 22 1P o 1) 5 1R 140mMFLBE , 245 100uM MgS0s) — 20 B - i i ZEPCRE VR & 131
LA R 11 A B N 3 TRl LA VR 1) 2% S5 VR B 0 TEpH. 4 BT 2% Pl v i) % SR WDV L » I
HEGE R AIpHAN6. T8 T JR 3N, 44 1 3uL B I 2 3Tul JEADVE TR o 1 79 Fh 22 PP i
PR & e 2448 S N pHA4 . 53 N $4. 7

[0160]  {fi LA R E 2% (s SIA] :4°C T 604 B, il K3 : 95°C 104> 8, ¥ 47 : 4°C) 7
DNAFAAE PR H % B S SIVRA - 2 1 U5 S S 1) T RS ) 6 28] B 1 = K4 10uL e RETR A4
8 2 bR AE TR AR — AN B A 8OuL MR CI FLH (s l6 BT iR) , FE/E30C R &
4043t 404341 5 , 8 FIFLUOS tar Omega UVEGHR I %E £E610nmAb W % 5 . {8 FHO . 1-1.5
(IR BE A BT 15, i SRA610 nmdE> 1.5, WPKs S N VR A ) 6 i AR B 22 5x o X - A o
Ak R, [ B35 — S S A AT, = R I A T S48 T 5 A Lo B A K
6 BEAE T 1 2 T A T B 1) 4 280 B R uMA, 3R A 7EA°C pH 4.5, FEFLBETE L T I 1 ELAL
WM (UAL=7) o #£4°C \pH 4.5 B iE Mg SON RFuMB &E 1D T2 BG4 78 60 4 T uMER (M %
B/ FD/uMBE) 5 I8 UAL -7 DA LA M) B 3 TR B R e , #6538 9SUAL-7.pH 4.5.4°CF
[ w5 b v P T A R LS FH A () FLE 7K A A A DG 1Y) o BRI 8H IR T 7E4°C \pH 4.5 FEgLLIE )
TEYNZE R,

22y

22 ST AN INER) B RE 70 BHFES 011 ] ] R ol B /R . 5 R &I 29
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(01611 341, LUk o VAN 01110 8 o 53 B T2 G 1) ) 260 W 0 B /R IR IR T 1« &5 SR a1 30
FrR o

[0162]  SEif5)14: £E37°C \pH4 . 5T , {8 A ) Bl £E FUARE Dy K E 1 v 14 0

[0163]  ¥4lifh [ SLBE A 78 22 M A (50mM NaHoPO4ZZ MyipH 6.7, 27 100uM MgS04) HH A RE
Z40x o 7E F— NN KRR i 5 75 52 P 1) 2% 0 LN VAT (FE100mM L pH 4. 5 F7
16 TR AN 22 B i 4% B 1 40mMEFL R , 245 100uM MgSO04) — 2 5 o i it ZEPCRE Th VR & 130l
T T P Al A Tl RN 3 7L LR Y YR 1) % S N TR B0 o TEpHL 4 BRI 22 il v 1) % S D W,
HEGE R EIpHA6. 7.8 T JR B0, 44 1 3uL I B N2 3TuL I A R R o 1K 7 A 22 i
(R PR A e A [ MipH A4 . 5 I N E4. 7

[0164]  fdi FHUL R B S8 U Bl 18] : 37°C R 10438, B 53 - 7E95°C R 105 8, i 17 - 4
‘C) TEDNARAE IR 0 & IR G W R BB A VA7 E-20°C B2t — D Af FH . $& iR sk
ot A1) 1 343 1) 77 G2 U 5 e I S VD T o ) o] 260 5 ) 2 o FH A A LR T ) e RO O A1 N g s
0T B 1) 6 227 W (X M, 53R 9 ZEpH 4.5.37°C T, ZEFLREE 00 T (19 147 35 1 (UAL-8) o 7F
37°CpH 4.5 LG &Y 8 XA A uMBR A A0 T B ) 6 260 1 0 M (] 260 0% / 0/ uMBg) , IF:
TE R UAL -8B DA LA uMfr) 8 11 ok FE R W 5E , #5389 SUAL-8.37°C pH 4.5 ¥ /& b i P
LN H B LB AR AN R M LT85 LR K A 2 A DS 1 - IO IR 1 AE37°C v pHA . 51 i1
PO T B VE AN A5 S o S A, o P 8 S DA 2 A N P T 2 e 2 s P 80 767 W D B 7R 4
SR E 30T

[0165]  SEjiafs|15: /E43°C \pH 4.5 A% A Ak 1) B 75 FLE N b s PR il e

[0166]  ¥4lifh [ SLBE B 75 22 M A (50mM NaHoPO4ZZ MyipH 6.7, 24 100uM MgS04) H
FEZ40x o 7E T3 — DR, K8 R 1R il -5 75 9% P RE 1) 2% () FLBEA I (FE100mM L pH 4. 5[]
PG B N 2 1P o 1) 5 1R 140mMFLBE , 245 100uM MgS0s) — 20 5 o i i ZEPCRAE VR & 131
L R 1) AT N 37T L FLWE VA VK 1) £ I VR 50 o 7EpH. 4 . 51T S i H 1) % S, FF
HEGE I pHA6. T8 T JR 3N, H4 1 3uL B I 2 3Tul JEADVE TR o 1 79 b 22 P ) i
PR A e 28 S NpHM4 . 5 N 24 . 748 FH UL R i & S48 U SIS TE] : 43°C TR 1053, B 2K
7 :95°CN104r 8, fifi 47 : 4°C) FEDNARAG I 1 B I VR A o 4 I LR & it A7 £ 20
CTFEZRIE—DE 3% B ST 51 13 B ads (1) 77 520 5E Js 834 18] T2 B 1) o 260 W ) B2 o FH A o
FLE Bl 1 $5 RO AR I 5 B3 A0 T2 35 ) 6 260 W 10 ML, ik 9 #E43°C Wpll 4.5°F , FEFLBE I
BN B 1AL TE M (UAL-9) o 7E43°C \pH 4.5 F [ ELiEVE & 9 RRuMBGREFD T BRI 8 22 i 1
ML (M 25 6E /AP /uMBg) , FF @ I K UAL-9BR LA LLuMi 8 5 Juitk BER M 5E , ik Sy SUAL-9 . 7
43°CpH 4.5 N1 i bb v X T I 7L S FH AR 1 L0 7K At AR 1 L35 LW /K A A DR 1 . T
10F53R 1 #E43°C .pH A4 . 5 Big bL 3 1 1 VR 41 45

[0167] Al , LA 5 VA 0110 8 o 23 B T2 R 1) 6 260 W D it BB /R BCH IR T35 1« 5 SR P 30
Fr7R o

[0168] St 5116 : LABLUA SR 8 36 P4 000 5

[0169]  FEZZPKG (50mM NaHsPOs pH 7.0%% 33K, 254 100uM MgS04.0.045%Bri j,Sigma
Aldrich) #, B i g n] 38157 NOLA®Fithg (Chr-Hansen, f132) #F ~0.5BLU/mL &
2. 5BLU/mL o 4 5 6 1) I8l 15 7 22 i H AR 1) 28 () AL PRV VR (FE10OmM L pH 6. 7R FT AR R BN 2% il
T 2% B 105mMFL A , & 100uM MgS04) —HZHF F - 18 I FEPCRE H IR & 1 3uL A B 4l 4t
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Pilg AN 3TuL FLNE VA TR 1) £ S SR A o A LA R i & 2400 B IN[R] - 37°C R 1053, Bl 2K
1 :95°C T 10438, fifi 47 : 4°C) FEDNATIE I HH i B I BV G40 o 1 ik 1Ol [ B VR A Y e
7% 22 AR IO R E AR A 8OULZE MR IR B AN LA, FEAES0°C T % B 4073 B, R 7€ 7 %
WEFEAL & 4070 81 )5 , {f FHFLUOS tar Omega UVEGHRX (FEEBMG Labtech) Wl 5% 610nmAk W
TP A FH W15 IR o A 22 ) BT X BLU/ mL P e 74 1 28 o i 28 10 A K34 20 B 1 00 3 g LA
BLU/mL g 57 FRJ 5 1

[0170]  Sjstfs) 17 - 45 FH FLBEAE D9 KA LABLU/ mL 2R AT 3B L B 1) ¥ 12 DU g

[0171] 4l fh () L e 7 22 vy A (50mM NaH2PO4Z2 ipH 6.7, 8745 100uM MgS04) HH 7
FEZ50x . 75 T — AN H B R 1 B 5 70 G2 p i H R 1) £ 1) LR R (TE100mM L pH 6. 71
FF AR B AN 22 1P o 1) 45 1R 105mMELBE , 2745 100uM MgS0s) — 20 & - i i ZEPCRAE TR & 131
LA R 1) 2l A i RN 3T L L AR VA 0 R 1) 6 S ST A4 o A8 LA R i 8 S 400 ROV ] : 37°C R
103 %, B K35 : 95°C N 105341, 47 : 4°C) ZEDNARIE AL I B SONIR E4 « IO s » #510
WL N R A W0 A% 22 BRI 8 AR — AN B 8OuL g M CHY FLH (s it g6 v idk) , If
7E30°C NiFE 4053 8h . 40738l 5 , {4 FHFLUOS tar Omega UVEEFRAXAE610nmAt I 72 W 6 B o A
FHO.1-1. 52 [A W G B AR JEAT vH B, i SRA610nmAE > 1.5, WPKS e B VR & 40 FH G2 PRl ARG B
225 o S RO FE AR F TR B S Tt 451 16 Pk R A v il 42 11 58 DABLU/mL i) il 375 14

[0172]  sijiffsi] 18 : IR T 5 L A 5 B8 FLBE 1 29 bb i il ==

[0173]  7E10mLIZIEE K 2mL il EL G K L (1. 5% HEMT I EL IR K FL, Arla Food) 5
10-125uL S 451 17 B I 5 (R G (R4 T 10BLU/mL) 1R & A M AEfE € 4 R T4CHE S
24/NIF B JE I AE95 °C T KIE T Bl ok 4 1B I B, SR R AE-20°CAiti A7 B 2 ik — P i
FH o {8 FHHPLCI 5 2573 #r L B B8 LA 1 2 4 20 A R P L. 8L 2 3 B 5 R (0. 083M
PCAFI2mM Na—EDTA) F12mL MQWALFE, 4R J5#E4°C T LL2800rpmES L2 3043 4 o f# F Janus i BEAL
# N (PerkinElmer, JR/R B, By 2 MM, S ) H4 L IE W0 55 0 e S LM B 2001
BIGHIRE S fEDionex 1CS-5000 & 4: (Thermo Fischer Scientific, K/REBM (HHiE %E
M) ,EE) EfFFH4x 250mm CarboPac SA2070#14F (Thermo Fischer Scientific,ik/RE:
U, T s FE N, 5 (D) AT RK b 22 B A U 28 R AT 20 v o P RS T % 18 BB DM R R T A M B K Ak A
VB T L) =20 F A o BRI I € D ImM. KOH , FFif i #fi 464 (CR-TC, Thermo Fischer
Scientific,K/RBM (=i ZE M) , SEH) LA PR B 7 E N1 . 2mL/min, 43 AT B
[F) 9 BEIRBERE 1O b o A5 FH = s A0S v fh e A i TR R LB AT 8 B TR TiE 2k
JEE KO AR AE— K-S (Sigma—Aldrich, 35 [ %5 75 BN 388 5 40 ¥ i SIMQW b i)
PRI o AR E0 VIS 06 vy T A 5 o L 0 P 9k B LA T o L I L LR

[0174]  SEZjf5l19: =i FUHTEL A0S Ml e

[0175]  {E10mLB IS F 4 2ml UHTHL (1.5% i UHTHL , Arla Food) 5 2-25uL ik il 17
BT E OB OFH 24 F-2BLU/mL) YR & K FE S AEE i 251 R T25 CE B 24/ i B ), 18
I E95°C N HOKIE T/ BloR & 1k N, SR JG 7520 °C i A7 B 2 83k — 25 (5 A o 3% MR n Szt 51 18
Bk 1 77 28 , 48 FHHPLC A BT UHT FLH 5% BE LR 0 = B 125 H 1 /KO S e L ok B LR |
Iyt

[0176] S f5i]20 : 2% vl mndie B B 1 e

[0177] 4 4fi4h ) B £ 22 P A (50mM NaHoPO4ZZ i ipH 6.7, 245 100uM MgSO04) Hfike &
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SBLU/mL o 7E 73— AN [ N R, 45 1 3L B g 72 DNAFAAIE I 5 FURE W (FE100mM L pH 6. TH)
F7 R TR AN 22 1P o 1) 45 1R 105mMFLBE , & 45 100uM MgS0s) — 20 & - i i ZEPCRAE VR & 130
LI AN 3 TuL FLIE VA R ) 45 BT AW o A8 LA R 9E E 240 (R BT ] : 37°C R 10438, B K
7 :95°CN104r 8, fifi 7 : 4°C) FEDNARAGE I 5% B S BVRA P o IO S 5 4 10Ul 2 VR &
WG B 2 A R B VR AR ) — N 8ORL &R M CHI LR (WSt 6 Fridk) » H7E30°C T i
B 40430 40431 5 , 1 FIFLUOStar Omega UVEFRAXFE6TOnmAL I & W 6 FE 4 FHO. 1-1.5
2 B S B A AT A, AN SAG10 nmfE> 1.5, JUIKE S o7 VR 4 42 1h i A T 225 o I 75
[IW G FEFR AAbS3TC, FEA RN S 514 .
[0178] Ry 1 N5 A A T TS 4 1) 52 00, 7 BRI S S s L R B 240 (72°C R 15
>, 8074 C 158>, 876 °C N6+, 878°C N 6P, Bi80°C 48, 885°C T 54>, 890°C R 54), 5L
95°C NoHb, SR G 7E4°C T AifiA7) FEDNATIG A H i & 1 3uL A B g (5BLU/mL) - 4 B R ik,
5 FURE R (FE100mM pH 6. 7 Fr &% BR AN 42 1Pl b 1) &5 (1) 105mMELBE , & A 100uM
MgSO04) — L F B > W 5 FAAb 1) B A1 14 o FEAN [ FE R (B £ 72°C . 74°C . 76°C.78°C
80°C.85°C.90°CEL9I5°C ) MIFF KW e FEFR AAbsT72°C \Abs74°C \Abs76°C - Abs78°C Abs80
"C \Abs85°C \Abs90°C \Abs95°C .
(01791 s LA 2 2R i~ B 5k B T 1 E 43
[0180] %%k RAVE 4 = (Abs72°C/Abs37°C) *100
[0181] 13§ /A FIBEAEA RIS R R E v
[0182]  sijafs21 . FAAL B J5 i Bk BE FUBE 1 4t
[0183] L E L E [ BRI, SRS AT AR B, I 5 A A B BB K B LR
(R IR o 7 B S N2 H , ZEPCRAF AR 50uL ) B PG 2K 1 L 5 10BLU/mL ) 2 Ak i (4 52 it
1ﬁJ17Fﬁ{D'JE) RBE HIFEMET2CTIHE 158, fET6°C R B 10F), 37E85C FIF &S
Fb, FIZEQ0°C NI B 5FY , SR G 1ES CHE B 24/} o 7E5°C F 24h UNEY) &, il 7E95°C N
RLANFAT o3 Bl 2 b B, SR G 7E-20°C R A7 - IR ER ALK 07 &2, Af FH LactoSens® il & ik
7 # (Chr .Hansen, F+32) , Ml & 5% B AL 0E  ZEANFE B Bhg /Ll 7 WU & 1) 5% B LB .
LactoSens®1if 7l & 1k H R M0 2g/L A 10g /Lo &5 UK 3Fr iR «
[0184] 3. H[E w R A LB EE , SR S /EA RN E R EE (72°C N 158,76 C R 10F5,
85°C N5FPAI90°C F5#, 4R 54 °C NI & 24h) 1 G K 1 LR Bk B8 LRI 5 20 b, o4
LactoSens® il & i 75 & Ml 5 - LactoSens® 55 & A R M0 . 2g/LE 10g/LANE . X B
ND; AR e #) .
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GaE AAT RGN
4°C (g/L) 72°C (g/L) 76°C (g/L) 85°C (g/L) 90°C (g/L)
G4 <0.2 > 10.0 ND ND ND
GI1 <02 > 10.0 ND ND ND
GI16 <02 > 10.0 ND ND ND
G33 <02 47 ND ND ND
G35 <02 >10.0 >10.0 ND ND
G40 <02 <02 <0.2 > 10.0 ND
Ga4 0.9 > 10.0 ND ND ND
G57 <02 > 10.0 ND ND ND
G62 84 >10.0 >10.0 > 10.0 ND
G66 035 > 10.0 ND ND ND
G83 03 2.1 6.0 > 10.0 ND
[0185] e 0.25 0.65 0.5 7.6 >10
G95 0.3 6.0 8.6 >10 ND
G100 0.4 2.4 2.6 > 10.0 ND
G104 035 045 0.5 0.45 >10
G108 035 1.3 1.55 ND ND
G109 035 145 3.4 > 10.0 ND
GI18 0.45 0.95 0.8 > 10.0 >10
G158 <02 3.9 >10.0 ND ND
G256 03 1.0 0.75 34 >10
G282 <02 <02 <02 <02 >10
G335 <02 035 8.0 > 10.0 ND
G600 <02 > 10.0 >10.0 > 10.0 ND
G500 <02 > 10.0 ND ND ND

[0186]  Sjitif5|22 : 7EAN A3 BT i B A0 28 IR K R 5L R ik B LR 1 ar Lt

[0187]  7E1.5mL Eppendorf® i, ¥ ImLi M K EA (1.5% HaliFL, & H4. 7% K H.
B, FFFZArla Foods) 50.047mg/mLIEEVR G o 4 BEEAE 7L A 8 A2 5 i e B T VR & o K501
L&A B 1) L% 72 2IPCRE o X T 55 Bl , [ B LA 2x50uL g AR AR HEAT o 8 I NVR & W) 1
DNAFIEFRAS DL T R 0 5 228 (S ST B AT [R) < 37 °C 305341, 555 °C 304 8, 860°C 3043
B, B K VE IR AT (8] : 95° C 10738, A7 IR . 4°C) AT & - RIS IR () 1 FE H, B AN
TR G FLAE S AE VKKV A W0 b 1EAT , LIS R 2 0k il 2 R P 52 i e /M o SO 5 1 FLAE i B4
FH 5% B L ) I, B AR A AE-20°C T B & 3k — 548 . 18 F LactoSens®™ Wl & ik 71 £
(Chr.Hansen, F+22) 12 A G IR AL 77 %, 70 A L b B 5 B L o T2 KB 2L A 1
B AR o L i 14FT7R

[0188] Dy 1 Ik i L6 LW flg 1) FLARE K i 0, AT 2 A B IR AL E 70.047mg
B, HAE37°C .55 CHI60°C R & 3078 07 & 304341 /5 , i 7E95 °C T in#hfe il 2% 7 » 1 FH
LactoSens® | i€ i 71| & (Chr.Hansen, F152) I 2 5% B4 (1) L% o 75 Sl i B (37°C) R, Ha—
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FUPERE FINOLA®T i t 358 7 tH B 5% B FURE O 1% 1% B8 FLAE) , X 3 B A6 45 %€ 1 A 1) S [
P 5 3K S 1) 3 P A AN 2 7 A TS LR P B2 B K B 7L o 11 L , 7255 °C F160°C T 22 21 AH AL
() 5% B8 LA 7K o AH I, G33.G44 . GIS FIG158EFFEST C N i /n<0. 1% AR B L, I 15. T
EATEE T B FE (55°CER60°C) T Y =i M, BRI AE 5% & 3043 B 5 B ik i i 2 IR <
0.01% 5% BH FLBE o 3x 2 B 8 a6 FH > 5T (0 B 7505, A AT BEFEAS 307 B (1) B 8] P9 A2 7= HY
FERAN B LB ) B PG R B 1) ELd i 1) L o A B A B P K R L, 3o i P L TR A A 3L S 1) P
FEFH R R E (55°C—60°C) T I LA K T B AT AR P AR KB bl , T AS 2 52 M L) Joid 2
[0189]  Sijitf51]23 : 76 A [] B[] B3 P O 7 11 B 1K 7L P 1 9 B LB /b

[0190]  7£1.5mL Eppendorf& A, B ImLp M E R K EFL (1.5% i FL, SH4. 7% 3
Wi, FFE2Arla Foods) 50.047mg/mLE) BGVR G o 4B AE 2L 8 42 50 i e BRI AT VR & o 4501
L& A L BIPCRAE H o X TR PP , S S LA 2x500L ) e RARFREBEAT « B I TR & e
DNAFAAG I 42 I DL T 5% B 2250 (S B il B2 AN (8] < 55°C 1543 8 E 55 C 307 B, i K I I
FE RN A] : 95°C 1047 8, i A7 E - 4°C) BEAT W & o 7E S IO I R b, B ORIIR & FLRE il 7
UKAKIR G 34T 5 DA I B ARTEST 8] 1 5 1) B /M o B i 5 LR ot B L Tk B 7L

(IR, ZE ARG A7 AE-20°C N ELENE— DA . st 9122 & L 8 H LactoSens™ W€ 1771

& (Chr.Hansen, F}F3) 208 3L (A 5% BE LA o B P K 180 3L PP ik BE LB A i v o b AR 16
FoR o

(01911 Sijitfi]24 « DAAS 5] B 77 2 09 5 1 B O oK L HP ) B B LB | 0 L

[0192]  #£1.5mL Eppendorf& H, 44 ImL VS IR KR AL (1. 5% a3l , & H4. 7% K3
¥, P13 Arla Foods) 54 FI&EFIESE (0.024mg/mLEK0. 047mg/mL) V& & o K B 728 AL P IE L 4%
BRI NE BT IR A o ¥4 50uL 75 A Wl (1) FLI% 7% BIPCRE H o X TR Pl , S N LA 2x50RL ] i B
ERHEAT o 44 I BV & I AEDNARAE B P 42 R DL 9% B 240 (s B2 FE AN ] - 55°C 304y
B, B R IE IR AT (8] : 95 C 10738, A7 IR : 4°C) AT B )N 5, B i BB B2 F T 5%
B FLBE O &, BUABAEAE-20°C T B 23— H . 32 IR 5 S0t 45122 Bk AH R 1 77 28 70 A 3L
HH ) B B LB o E2 TR R B L ) DB ) B B LB B 20 b in B LT

[0193] St 45125 « FH A [ 1) J 1) o AP A (7] 1100 S e ] B3 5 A 1) B R B L 1)
AT A=

[0194]  7E1.5mL Eppendorf&H , #H ImLii KB (1. 5% i, & H4. 7% HH
Wi, FFEEArla Foods) 5 /R[E & E (0.024880.047mg/mL) VE& Kl 76 3L il i R 500
WEBLWRAT IR & o 4 50uL 75 A Filg (1) FLI% 7% 2IPCRE H o X T8 Pk , 5 S LA 2x50uL 1) i B4 AH
AT o 44 I VR & I AE DNARAE PR b 42 R DL 388 B 2 40 (5 B2 I B RN ] - 55°C 1543 #hak
55°C 3078, Mg K5 I BEAIE 18] : 95 °C 1040 8, il A7 B - 4°C) AT W & - RS B I 72
W, B VR AR A FLRE b FE UKV S 4 L a3b AT, DAL B RIS (8] (1) 520 B /M o IROBL S > B
oY EL B T AR R AR R &, BB A7 AE-20°C N B2 3k — 258 . (58 FH St 1 22 id 1) 7 &
N T B LR o T IR 2L v P 0 2 P e B AL 1 2 b ] 18 s

[0195]  sizjif f51)26 - 3ok 8 L H 5% BE LA I B 0 L

[0196]  7£1.5mL Eppendorf® H, ¥ ImLii M iE i lE AL (1. 5% e 3L, &H4.8% M H
Wi Marguerite,¥£E) 50.047mg/mLAI B & o 5 BEEAE LAl L 32 50 i BT TR & - 1550
WL A B ) FLIE F2 BIPCRAE H X T B P , S5 52 DA 2x50uL ) [ RARFEAT o F I SR &4
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TEDNARAE P 2 HE DL R 5 B 2880 (5 B il B A 8] < 55°C 3043, g 2K 37 it B AU [A] = 95
CLOZ B, f AP IR - 4°C) BT G AR IR INBG R E FE R, BRI & FUFE M (R VKK TR &)
EAT DA A (] ) 2 e e /K o SRS B B 4 P TR B LB A I, B A
E-20°C FEE #5115 LactoSens®™ Ml i ik 71 & (Chr.Hansen, F}5) , # A F &
PEHERI T A AL i B FLBE Y & ik 8 FL A DR ) R B FLME B A L anE 19T
[0197] X 3R B8 A4 2 A I BEFB , A mT REAEAS 23070 B (1) B[] Py 2B P2 AN 5 FLAE IR
PEFL (S K EH FUAREL , i I AL AR A L) o Ja e 1) P 75 T+ = 3R (55°C-60°C) RHIHL
BEAK BRI D TAE DA K I ML 2 AN 22 52 LA i

[0198]  SEids27  FHAN ) 77 = ) B i 7 ) ok i 3L 1 ke B L 1 o Bk

[0199]  7£1.5mL Eppendorf® H, ¥ ImLiEi M iE i lg AL (1. 5% e 3L, &H4.8% M H
¥ ,Marguerite, vEE) 5AF =K% (0.055mg/mL,0.55uM, 80 . 11mg/mL,0.11uM) V& .
Vo B AE L I R R TR e BT VR A o B 50l 5 A B LA RS BIPCRAE o o) T Rl g, I
I8 PL2x50uL R [z NARFRIFEAT o 45 52 BV A WD AEDNARE PR AR 3% FR DL R 0 B 280 O 37 iR,
FIIST 8] : 55°C 543 b, B 316 B FHINE ] : 95°C 1040 8, (AU T - 4°C) BEAT I B o 78 Vs I 11
REFRE AR, B VAR A FLER S 7E UK KVR A 4 B EAT , DA i S RIS (8] (4 52 ) f /MK o SN )
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BRIES

<110>
<120>
<130>
<160>
<170>

<210> 1

211>
<212>
<213>

<400> 1
Met Ala Asp Thr Ala Glu Leu Ala Ile

1
Ala

Ala
Gln
Val
65

Asp
Leu
Asp
Arg
Asp
145
Val
Pro

Ala

Glu

Ser
His
Ser
50

Asp
Phe
Lys
Pro
Arg
130
Gly
Trp
Ser

Ala

Tyr

1049
PRT
BHEXE M E Bifidobacterium adolescentis)

Trp
Ser
35

Leu
Val
Gly

Asn

Gln
115
Arg

Thr

Leu

Glu

Asp

195

Ser

Leu
20

Ser
Asp
Glu
Ala
Lys
100
Ala

Phe

Val

Phe
180

Ser

Ser

5
Thr

His
Gly
Ser
Ile
85

Tyr
Pro
Ala
Ser
Gly
165
Asp

Pro

Ala

B o DARABR 2 ]
FLAT B0 1 1 R FLAE
P 102838
41

PatentIn version 3.5

Asp
Arg
Glu
Ala
70

Glu
Val
Asn
Leu
Leu
150
Thr
Val

Glu

Ser

Pro
Tyr
Trp
55

Pro
Val
Asn
Tle
Asp
135
Thr
Phe
Thr

Ala

Trp

Thr

Val

40

Lys

Phe

Pro

Ile

Pro

120

Ala

Phe

Val

Glu

Glu

200
Leu

Val
25

Tle
Val
Ala
Gly
Gln
105
Glu
Gln
His
Gly
Ala
185
His

Glu

29

Val His Ala Thr Thr

10
Phe

Gly
Arg
Ala
His
90

Tyr
Asn
Leu
Gly
Tyr
170
Leu

Thr

Asp

Ala
Glu
Tle
Val
75

Leu
Pro
Asn
Ala
Ala
155
Gly
Arg

Leu

Gln

Ala
Thr
Glu
60

Asp
Gln
Trp
His
Arg
140
Ala
Glu
Asn

Thr

Asp

Asn
Ser
45

Gln
Phe
Met
Asp
Val
125

Thr

Thr

Gly

Val
205
Phe

Arg
30

Glu
Ala
Glu
Ala
Gly
110
Ala
Leu
Ala
Gly
Asn
190

Ala

Trp

Ala
15
Lys

Pro

Arg

Gly
95

His
Tle
Glu
Tle
Phe
175
Gly

Cys

Arg

Ser

Pro

Lys

Asn

Gly

80

Tyr

Glu

Tyr

Asn

Tyr

160

Thr

Asn

Tyr

Leu
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His
225
Val
Gly
Ser
Asn
Asn
305
Thr
Ile
Asn
Asp
Asp
385
Ile
Asp
Gly
Gly
Met
465
Gly

Ala

His

210
Gly

Glu
Thr
Ala
Val
290
Ser
Leu
Glu
Gly
Arg
370
Met
Arg
Glu
Thr
Ser
450
Met
Asn
His

Met

Leu
Thr
Ala
Asp
275
Val
Gly
Tyr
Thr
Ile
355
His
Leu
Thr
Tyr
Trp
435
Arg
Arg
Glu

Thr

Arg
515

Phe
Val
Asp
260
Ala
Trp
Lys
Thr
Val
340
Met
Glu
Ser
Ser
Gly
420
Val
Pro
Arg
Ser
Tle

500
Glu

Arg
Gln
245
Thr
Met
Glu
Met
Leu
325
Thr
Thr
Phe
Asp
His
405
Leu
Ala
Glu
Asp
Ser
485

Asp

Phe

Thr
230
Leu
Ala
Thr
Ser
Thr
310
Thr
Gln
Leu
Asp
Val
390
Tyr
Tyr
Asn
Trp
Tyr
470
Ala

Pro

Glu

215
Val

Glu
Glu
Tle
Thr
295
Asn
Val
Lys
Asn
Ala
375
Val
Pro
Leu
Asn
Glu
455
Asn
Gly

Asn

Asp

Glu
Ala
Leu
Glu
280
Gln
Tle
Arg
Tle
Gly
360
Lys
Phe
Asn
Tle
Val
440
Gly
His
Glu

Arg

Val
520

Leu
Asp
Asn
265
Ser
Ala
Ala
Val
Gly
345
Lys
Arg
Cys
Gln
Asp
425
Glu
Ala
Pro
Val
Pro

505
Thr

30

Ala
Tyr
250
Ala
Thr
Cys
Pro
Val
330
Phe
Arg
Gly
Lys
Glu
410
Glu
Arg
Cys
Ser
Phe
490

Val

Asp

Ala
235
Thr
Ala
Leu
Asn
Trp
315
Gly
Arg
Ile
Arg
Arg
395
Tyr
Thr
Pro
Val
Val
475
Arg
His

Ile

220
Gln

Ala
Leu
Arg
Gly
300
Ser
His
Thr
Val
Ala
380
His
Trp
Asn
Glu
Asp
460
Leu
Ala

Tyr

Glu

Pro
Ala
Thr
Asp
285
Glu
Ala
Asp
Phe
Phe
365
Ile
Asn
Tyr
Met
Asp
445
Arg
Ile
Met

Glu

Ser
525

His
Asp
Leu
270
Gly
Ile
Glu
Gly
Arg
350
Lys
Thr
Ile
Asp
Glu
430
Gly
Ile
Trp
Tyr
Gly

510
Arg

Thr
Thr
255
Arg
Asp
Ala
Ser
Ala
335
Tle
Gly
Arg
Asn
Leu
415
Thr
Tle
Asn
Ser
Arg
495

Ser

Met

His
240
Ala
Asn
Gly
Leu
Pro
320
Tle
Glu
Ala
Glu
Ala
400
Cys
His
Pro
Ser
Leu
480
His
Val

Tyr
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Ala
His
545
Ala
Arg
Ala
Gly
Leu
625
Gln
Tle
Leu
Phe
Val
705
Gln
Ala
Val
Trp
Thr
785
Leu

Arg

Lys

His
530
Thr
Met
Tyr
Ile
Asp
610
Leu
Leu
Thr
Arg
Asp
690
Asp
Gln
Phe
Asp
Asn
770
Gln
Arg

Gly

Tyr

Ala

Asp

Gly

Pro

Glu

595

Phe

Phe

Tyr

Asn

Ile

675

Val

Asp

Leu

Gly

Ala

755

Ala

Gly

Arg

Ala

Ala

Asp
Gly
Asn
Met
580
Thr
Gly
Ala
Ala
Asp
660
Leu
Ala
Tyr
Gly
Gln
740
Ala
Gly
Gly
Pro
Gly

820
Arg

Glu
Pro
Ser
565
Tyr
Lys
Asp
Asp
Asn
645
Asn
Ala
Ala
Arg
Asn
725
Cys
Gly
Val
Met
Ser
805
His

Cys

Ile
Lys
550
Cys
Gln
Leu
Arg
Arg
630
Val
Leu
Asp
Gly
Ser
710
Ala
Val
Ala
Arg
Val
790
Ile

Ala

Val

Glu
535
Lys
Gly
Gly
Pro
Pro
615
Thr
Lys
Phe
Gly
Glu
695
Asn
Cys
Val
Pro
Gly
775
Ser
Thr

Phe

Asp

Arg

Pro

Asn

Gly

Asp

600

Ser

Pro

Ile

Val

Lys

680

Ser

Ala

Asp

Ala

Ala

760

Gln

Tyr

Thr

Glu

Cys

Tyr Leu Asn

Tyr
Met
Phe
585
Gly
Asp
Ser
Val
Ser
665
Pro
Ala
Glu
Trp
Gly
745
Asp
Gly
Thr
Phe
Arg
825

Ala

31

Tle
Asp
570
Tle
Thr
Tyr
Pro
Val
650
Thr
Val
Ser
Glu
Ala
730
Ala
Gly
Arg
Phe
Arg
810

Ala

Ile

Ser
55h
Glu
Trp
Thr
Glu
Lys
635
Ser
Gly
Trp
Phe
Leu
715
Pro
Lys
Thr
Glu
Gly
795
Pro

Ala

Ala

Asp
540
Cys
Tyr
Asp
Arg
Phe
620
Ala
Val
Asp
Ser
Glu
700
Val
Ala
Thr
Val
Ala
780
Glu
Leu

Trp

Asn

Gly

Glu

Thr

Phe

Met

605

Ser

Gln

Asp

Tyr

Thr

685

Val

Leu

Gly

Thr

Thr

765

Leu

Arg

Thr

Ala

Arg

Ser
Tyr
Ala
Ile
590
Cys
Gly
Glu
Glu
Arg
670
Thr
Asp
Glu
Tyr
Ala
750
Leu
Phe
Glu
Asp
Val

830
Gly

Pro
Met
Leu
575
Asp
Tyr
Asp
Val
Ala
655
Phe
Arg
Trp
Val
Glu
735
Asp
Gly
Ser
Phe
Asn
815

Ala

Glu

Ala
His
560
Glu
Gln
Gly
Gly
Lys
640
Arg
Val
Arg
Pro
Ser
720
Leu
Ala
Arg
Arg
Val
800
Asp

Gly

Asn
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835
Glu

840

Ala Val Tyr
850

Val

Ala Thr Thr
855

Val

Tyr Glu Leu

Thr Val Tyr Ala Asp Thr

870
Gly

Lys Arg

865
Asp Val Glu

Glu Gly

890
Val

Pro Lys Asn
885

Glu

Tyr

Ala Phe Tle
900

Ala

Gly Ala Pro
905

Thr

Trp Leu

Phe Glu Glu
920

Thr

Gly
915
Gly

Tyr Gly Pro Tyr

Val Thr
935
Gly

Leu Ser Ala Gly

930
Leu

Lys Trp

Gln Glu Thr
950

Gly

Leu Pro Asn His Glu

945

Ile Thr His Gly Val Arg

970

Pro

Ser
965
Ala

Asp Asp

Ala Phe
980

Leu

Leu
985
Glu Leu
1000
Gln Met Gly
1015

Glu Gln Tyr
1030

Gln Leu Lys
1045

Lys Pro Met Ser Leu

Glu Glu Ala
995
Arg Leu
1010
Met Ser
1025
Leu Ser
1040
<210> 2
211> 625
<212> PRT
213> JHEBEFANE Lactobacillus sakei)
<400> 2
Met GIn Pro Asn Ile Gln Trp Leu Asp Thr
1 5 10
Gly GIn Leu Pro Ala His Ser Asp His Arg
20 25
Glu Met Ala Gln Gln Gln Ser Ser Phe Glu
35 40

Trp Gln Phe His Tyr Ser Val Asn Ala Ala

His GIn Asp Pro

Leu Leu Ala Ala Val

Trp Pro Val His Gln

Pro Leu Asn Val Leu

32

Ala
Ala
875
Asp
Glu
Ala
Asp
Asp
955
Val
Tyr
Lys
Gly

Leu

Phe

Pro

Tyr

Gln

Ser

845
Ile Pro
860

Gly

Gln

Leu Val

Leu Pro Thr

Ala Asn
910

Arg

Tyr

Arg
925
Cys

Asp
Asp Ala
940
Val

Arg Trp

Lys Arg Gly
Thr
990
Arg His
1005
Gly Asp Asp
1020

Pro Ala Asp

1035

Ser Ser

Pro

Ala Val Phe

Tyr Ala Thr

30

Ser Leu Asn
45

Arg Pro Lys

Arg
Ser
Tle
895
Leu
His
Pro
Ala
Ala
975
Met
Met

Ser

Gln

Arg
15
Leu

Gly

Ser

Thr
Leu
880
Pro
Arg
Ala
Tyr
Glu
960
Gly

Leu

Phe

Val

Ala

Thr

Phe
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50

Tyr Glu Leu

65
Gln

Met
Ser
Pro
Asn
145
Val
Pro
Leu
Gln
Ala
225
Asp
Gly
Tle
Lys
Tyr
305
Tle

Val

His

His
Tyr
Asp
Val
130
Gln
Trp
Ser
Ala
Asp
210
Lys
Val
Asp
Leu
Met
290
Thr
Ser

Met

Glu

Tle
Pro
Asp
115
Gly
Arg
Leu
Glu
Val
195
Phe
Pro
Val
Glu
Thr
275
Pro
Leu
Gln

Leu

Trp
355

Ala
Glu
Trp
100
Lys
Ser
Val
Asn
Phe
180
Glu
Phe
Arg
Gln
Asn
260
Ala
Glu
Glu
Gln
Leu

340
His

Phe
Leu
85

Glu
Gln
Tyr
Ile
Gly
165
Asp
Val
Arg
Thr
Gln
245
Arg
Asp
Leu
Leu
Pro
325

Asn

Pro

Asp
70

Ala
Gly
His
Leu
Tle
150
Gln
Leu
His
Phe
His
230
Thr
Val
Leu
Val
Glu
310
Phe

Gly

Glu

55
Ala

Gly
His
Leu
His
135
Arg
Phe
Thr
Lys
Phe
215
Leu
Gly
His
Thr
Gln
295
Val
Gly

Lys

Thr

Gln
Tyr
Tyr
Gly
120
His
Phe
Tle
Pro
Arg
200
Gly
Glu
Gln
Leu
Ser
280
Ala
Val
Phe

Arg

Gly
360

Asp
Glu
Tyr
105
Met
Phe
Glu
Gly
Tyr
185
Ser
Ile
Asp
Val
Arg
265
Ala
Trp
Asp
Arg
Leu

345
Arg

33

Phe
Gln
90

Arg
Phe
Asp
Gly
Tyr
170
Leu
Ser
Phe
Leu
Lys
250
Ile
Ala
Ser
Gln
Lys
330

Val

Thr

Glu
75

Leu
Arg
Ser
Leu
Val
155
Ala
Lys
Ala
Arg
Trp
235
Leu
Arg
Gln
Asn
Ala
315
Tle

Ile

Ile

60

Pro
His
Pro
Glu
Thr
140
Glu
Glu
Glu
Ala
Asp
220
Val
Arg
Asp
Val
Gln
300
Gly
Glu

Asn

Thr

Tle
Tyr
Ala
Ala
125
Pro
Gln
Asp
Thr
Phe
205
Val
Tle
Leu
Gln
Asn
285
Thr
Glu
Tle

Gly

Ala
365

Thr
Ile
Phe
110
Asp
Ala
Ala
Ser
Asp
190
Ile
Lys
Pro
Gln
His
270
Gly
Pro
Thr
Lys
Val

350
Glu

Val
Asn
95

Ser
Tyr
Leu
Met
Phe
175
Asn
Glu
Leu
Glu
Phe
255
Gln
Leu
Asn
Tle
Asp
335

Asn

Asp

Pro
80

Thr
Thr
Asn
Arg
Tyr
160
Thr
Cys
Asp
Leu
Tyr
240
Ser
Ile
Tyr
Leu
Glu
320
Lys

Arg

Glu
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Ala
Thr
385
Ala
Trp
Tyr
Glu
Glu
465
Gln
Pro
Thr
Phe
Met
545
Gly
Val
Pro

Asp

Lys
625

Trp
370
Ser
Gly
Gln
Asp
Thr
450
Ser
Gln
Glu
Pro
Tle
530
Gln
Phe
Thr

Ser

Glu
610

<210> 3
<211> 330
<212> PRT

213> TEWANH

<400> 3

Asp
His
Ile
Lys
Glu
435
Phe
Tyr
Asp
Tyr
Ala
515
Leu
Ser
Ile
Gly
Asp

595
Lys

Ile
Tyr
Tyr
Met
420
Trp
Lys
Ala
Pro
Lys
500
Glu
Cys
Tyr
Trp
Gln
580

Tyr

Pro

Ala
Pro
Met
405
Gly
Glu
Asn
Gly
Thr
485
Ala
Tle
Glu
Tle
Asp
565
Arg

Glu

Ala

Cys
Asp
390
Met
Ala
Ala
His
Ser
470
Arg
Thr
Lys
Tyr
Asp
550
Phe
Glu

Phe

Met

Met
375
Arg
Ala
Val
Ala
Val
455
Val
Leu
Tle
Ala
Met
535
Leu
Tle
Leu

Ser

Gln
615

Gln
Leu
Glu
Glu
Thr
440
Ser
Leu
Val
Ser
Tyr
520
His
Leu
Asp
Arg
Gly

600
Glu

Arg
Ser
Thr
Pro
425
Leu
Tle
Glu
His
Asp
505
Leu
Asp
Ser
Gln
Tyr
585

Asp

Val

34

Asn
Phe
Asn
410
Ser
Asp
Leu
Lys
Tyr
490
Val
Asp
Met
Gln
Ala
570
Gly

Gly

Arg

His
Tyr
395
Leu
Trp
Arg
Phe
Met
475
Glu
Glu
Asn
Gly
Tyr
55h
Leu
Gly

Leu

Tyr

Ile
380
Asn
Glu
Asn
Ala
Trp
460
Asn
Gly
Ser
Ala
Asn
540
Asp
Leu
Asp

Val

Tyr
620

Asn
Gly
Ser
Val
Arg
445
Ser
Ala
Val
Arg
Pro
525
Ser
Met
Val
Phe
Phe

605
Tyr

Ala
Cys
His
Pro
430
Thr
Leu
Tyr
Phe
Met
510
Gln
Leu
Tyr
Thr
Asp
590

Ala

Gly

Val
Asp
Gly
415
Gly
Asn
Gly
Tyr
Arg
495
Tyr
Lys
Gly
Gln
Asp
575
Asp

Thr

Glu

Arg
Gln
400
Ser
Ser
Phe
Asn
Lys
480
Ala
Ala
Pro
Gly
Gly
560
Pro
Arg

Arg

His
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Met
1
Asn
Gly
Ser
Thr
65
Leu
Ser
Pro
Val
Val
145
Tyr
Phe
Gly
Glu
Gly
225
Leu
Met
Glu

Thr

Ser

Lys
Lys
Pro
Leu
50

Phe
Lys
Tle
Glu
Thr
130
Ser
His
Val
Glu
Val
210
Val
Asp
Val
Leu
Val

290
Trp

Asn
Arg
Asp
35

Arg
Trp
Ser
Thr
Asn
115
Tyr
Tyr
Gly
Met
Thr
195
Thr
His
Asn
Asp
Glu
275

Leu

Gly

Gln
Leu
20

Phe
Tle
Arg
Gly
Val
100
Asn
Thr
Thr
Gln
Pro
180
Tyr
Gly
Met
Arg
Gln
260
Asn

Ser

Ser

Gln

Ala

His

Gln

Ala

Met

85

Ala

Arg

Tyr

Ile

Ala

165

Thr

Pro

Leu

Ala

Leu

245

Pro

Ala

Leu

Asp

Cys

Val

Tyr

Gly

Thr

70

Trp

Ile

Tyr

Gln

Gln

150

Gly

Pro

Asp

Pro

Thr

230

Arg

Phe

Thr

Leu

Val

Arg
Ile
Leu
Lys
55

Thr
Leu
Asp
Ser
Thr
135
Ala
Leu
Ala
Arg
Val
215
Asp
Glu
Ala
His
Gly

295
Glu

Arg
Phe
Phe
40

Glu
Asp
Ala
Gly
Gly
120
Tle
Ser
Pro
Thr
Met
200
Thr
Trp
Pro
Phe
His
280

Ala

Ala

Leu Asp Thr

Gly
25

Ser
Trp
Asn
Ala
Gln
105
Gln
Thr
Gly
Ser
Arg
185
Ala
Pro
Val
Val
Ser
265
Ser
Val

Ala

35

10
Asp

Tyr
Leu
Asp
Asp
90

Thr
Glu
Thr
Lys
Leu
170
Phe
Gly
Tyr
Thr
Glu
250
Cys
Glu

Arg

Tyr

Val
Gln
Tyr
Arg
75

Gln
Tle
Thr
Pro
Tle
155
Pro
Tle
Gly
Leu
Tle
235
Thr
Leu
Leu

Gly

Gln

Tle
Thr
Thr
Arg
60

Gly
Phe
Pro
Ala
Gln
140
Arg
Val
Tyr
Met
Val
220
Tyr
Gly
Pro
Pro
Val

300
Ile

Met
Leu
Gly
45

Ser
Asn
Tle
Leu
Gln
125
Thr
Val
Phe
Gln
Ala
205
Pro
Arg
Leu
Tyr
Ala
285

Gly

Asp

Ala
Gly
30

Gly
Pro
Gln
Ala
Pro
110
Glu
Thr
Ala
Gly
Gly
190
Gly
Gln
Gln
Lys
Thr
270
Pro

Gly

Ala

Asn
15

Leu
Pro
Lys
Phe
Cys
95

Tle
Val
Val
Val
Leu
175
Leu
Glu
Asp
Ala
Phe
255
Ala
His
Tle

Thr

Thr

Lys

Glu

Pro

Pro

80

Gln

Ala

Thr

Glu

Thr

160

Arg

Ser

Tyr

Cys

Val

240

Lys

Glu

Arg

Asp

Gln
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305

Asp His His Leu Glu

<210> 4
<211> 1049
<212> PRT
213> HHEWEAHE
<400> 4
Met Ala Asp Thr

1
Ala

Ala
Gln
Val
65

Asp
Leu
Asp
Arg
Asp
145
Val
Pro
Ala
Glu
His

225
Val

Ser

His

Ser

50

Asp

Phe

Lys

Pro

Arg

130

Gly

Trp

Ser

Ala

210

Gly

Glu

Trp
Ser
35

Leu
Val
Gly
Asn
Gln
115
Arg
Thr
Leu
Glu
Asp
195
Ser

Leu

Thr

Leu
20

Ser
Asp
Glu
Ala
Lys
100
Ala
Phe
Val
Asp
Phe
180
Ser
Ser

Phe

Val

325

Ala
5
Thr
His
Gly
Ser
Tle
85
Tyr
Pro
Ala
Ser
Gly
165
Asp
Pro
Ala

Arg

Gln

310
Phe

Glu
Asp
Arg
Glu
Ala
70

Glu
Val
Asn
Leu
Leu
150
Thr
Val
Glu
Ser
Thr

230
Leu

Glu

Leu
Pro
Tyr
Trp
55

Pro
Val
Asn
Tle
Asp
135
Thr
Phe
Thr
Ala
Trp
215

Val

Glu

Ile

Ala

Thr

Val

40

Lys

Phe

Pro

Ile

Pro

120

Ala

Phe

Val

Glu

Glu

200

Leu

Glu

Ala

Ser

Tle
Val
25

Tle
Val
Ala
Gly
Gln
105
Glu
Gln
His
Gly
Ala
185
His
Glu
Leu

Asp

36

Phe
330

Val
10

Phe
Gly
Arg
Ala
His
90

Tyr
Asn
Leu
Gly
Tyr
170
Leu
Thr
Asp

Ala

Tyr

315

His
Ala
Glu
Ile
Val
75

Leu
Pro
Asn
Ala
Ala
155
Gly
Arg
Leu
Gln
Ala

235
Thr

Ala
Ala
Thr
Glu
60

Asp

Gln

His
Arg
140
Ala
Glu
Asn
Thr
Asp
220

Gln

Ala

Thr
Asn
Ser
45

Gln

Phe

Met

Val
125
Thr
Thr
Asp
Gly
Val
205
Phe

Pro

Ala

Thr
Arg
30

Glu
Ala
Glu
Ala
Gly
110
Ala
Leu
Ala
Gly
Asn
190
Ala
Trp
His

Asp

Ala
15

Lys
Pro
Arg
Asp
Gly
95

His
Ile
Glu
Ile
Phe
175
Gly
Cys
Arg

Thr

Thr

320

Ser
Pro
Lys
Asn
Gly
80

Tyr
Glu
Tyr
Asn
Tyr
160
Thr
Asn
Tyr
Leu
His

240
Ala
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Gly Thr Ala

Pro
Asn
Asn
305
Thr
Tle
Asn
Asp
Asp
385
Tle
Asp
Gly
Gly
Met
465
Gly
Ala
His
Ala

His
545

Ala
Val
290
Ser
Leu
Glu
Gly
Arg
370
Met
Arg
Glu
Thr
Ser
450
Met
Asn
His
Met
His

530
Thr

Asp
275
Val
Gly
Tyr
Thr
Ile
355
His
Leu
Thr
Tyr
Trp
435
Arg
Arg
Glu
Thr
Arg
515

Ala

Asp

Asp
260
Ala
Trp
Lys
Thr
Val
340
Met
Glu
Ser
Ser
Gly
420
Val
Pro
Arg
Ser
Tle
500
Glu

Asp

Gly

245
Thr

Met
Glu
Met
Leu
325
Thr
Thr
Phe
Asp
His
405
Leu
Ala
Glu
Asp
Ser
485
Asp
Phe

Glu

Pro

Ala
Thr
Ser
Thr
310
Thr
Gln
Leu
Asp
Val
390
Tyr

Tyr

Asn

Tyr
470
Ala
Pro
Glu

Ile

Lys
550

Glu
Tle
Thr
295
Asn
Val
Lys
Asn
Ala
375
Val
Pro
Leu
Asn
Glu
455
Asn
Gly
Asn
Asp
Glu

535
Lys

Leu
Glu
280
Gln
Tle
Arg
Tle
Gly
360
Lys
Phe
Asn
Tle
Val
440
Gly
His
Glu
Arg
Val

520

Pro

Asn
265
Ser
Ala
Ala
Val
Gly
345
Lys
Arg
Cys
Gln
Asp
425
Glu
Ala
Pro
Val
Pro
505
Thr

Tyr

Tyr

37

250
Ala

Thr
Cys
Pro
Val
330
Phe
Arg
Gly
Lys
Glu
410
Glu
Arg
Cys
Ser
Phe
490
Val
Asp

Leu

Ile

Ala

Leu

Asn

Trp

315

Gly

Arg

Ile

Arg

Arg

395

Thr

Pro

Val

Val

475

Arg

His

Ile

Asn

Ser
555

Leu
Arg
Gly
300
Ser
His
Thr
Val
Ala
380
His
Trp
Asn
Glu
Asp
460
Leu
Ala
Tyr
Glu
Asp

540
Cys

Thr
Asp
285
Glu
Ala
Asp
Phe
Phe
365
Tle
Asn
Tyr
Met
445
Arg
Tle
Met
Glu
Ser
525

Gly

Glu

Leu
270
Gly
Ile
Glu
Gly
Arg
350
Lys
Thr
Ile
Asp
Glu
430
Gly
Ile
Trp
Tyr
Gly
510
Arg

Ser

Tyr

255

Asp
Ala
Ser
Ala
335
Tle
Gly
Arg
Asn
Leu
415
Thr
Tle
Asn
Ser
Arg
495
Ser
Met

Pro

Met

Asn
Gly
Leu
Pro
320
Tle
Glu
Ala
Glu
Ala
400
Cys
His
Pro
Ser
Leu
480
His
Val
Tyr

Ala

His
560
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Ala

Arg

Ala

Gly

Leu

625

Gln

Ile

Leu

Phe

Val

705

Gln

Ala

Val

Trp

Thr

785

Leu

Arg

Lys

Ala

Lys

Met
Tyr
Ile
Asp
610
Leu
Leu
Thr
Arg
Asp
690
Asp
Gln
Phe
Asp
Asn
770
Gln
Arg
Gly
Tyr
Val

850
Val

Gly
Pro
Glu
595
Phe
Phe
Tyr
Asn
Ile
675
Val
Asp
Leu
Gly
Ala
755
Ala
Gly
Arg
Ala
Ala
835

Glu

Thr

Asn
Met
580
Thr
Gly
Ala
Ala
Asp
660
Leu
Ala
Tyr
Gly
Gln
740
Ala
Gly
Gly
Pro
Gly
820
Arg

Ala

Val

Ser
565
Tyr
Lys
Asp
Asp
Asn
645
Asn
Ala
Ala
Arg
Asn
725
Cys
Gly
Val
Met
Ser
805
His
Cys

Thr

Arg

Cys

Gln

Leu

Arg

Arg

630

Val

Leu

Asp

Gly

Ser

710

Ala

Val

Ala

Arg

Val

790

Ile

Ala

Val

Tyr

Tyr

Gly
Gly
Pro
Pro
615
Thr
Lys
Phe
Gly
Glu
695
Asn
Cys
Val
Pro
Gly
775
Ser
Thr
Phe
Asp
Thr

855
Val

Asn
Gly
Asp
600
Ser
Pro
Ile
Val
Lys
680
Ser
Ala
Asp
Ala
Ala
760
Gln
Tyr
Thr
Glu
Cys
840

Tyr

Ala

Met
Phe
585
Gly
Asp
Ser
Ala
Ser
665
Pro
Ala
Glu
Trp
Gly
745
Asp
Gly
Thr
Phe
Arg
825
Ala
Glu

Asp

38

Asp
570
Tle
Thr
Tyr
Pro
Val
650
Thr
Val
Ser
Glu
Ala
730
Ala
Gly
Arg
Phe
Arg
810
Ala
Tle

Leu

Thr

Glu

Trp

Thr

Glu

Lys

635

Ser

Gly

Trp

Phe

Leu

715

Pro

Lys

Thr

Glu

Gly

795

Pro

Ala

Ala

Ala

Ala

Tyr
Asp
Arg
Phe
620
Ala
Val
Asp
Ser
Glu
700
Val
Ala
Thr
Val
Ala
780
Glu
Leu
Trp
Asn
Tle

860
Gly

Thr
Phe
Met
605
Ser
Gln
Asp
Tyr
Thr
685
Val
Leu
Gly
Thr
Thr
765
Leu
Arg
Thr
Ala
Arg
845

Pro

Leu

Ala
Ile
590
Cys
Gly
Glu
Glu
Arg
670
Thr
Asp
Glu
Tyr
Ala
750
Leu
Phe
Glu
Asp
Val
830
Gly

Gln

Val

Leu
575
Asp
Tyr
Asp
Val
Ala
655
Phe
Arg
Trp
Val
Glu
735
Asp
Gly
Ser
Phe
Asn
815
Ala
Glu

Arg

Ser

Glu

Gln

Gly

Gly

Lys

640

Arg

Val

Arg

Pro

Ser

720

Leu

Ala

Arg

Arg

Val

800

Asp

Gly

Asn

Thr

Leu
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865
Asp Val

Ala Phe
Phe Tyr
Lys Leu
930
Leu Leu
945
Ile Thr
Ala Lys

Glu Glu

Leu Arg

1010

Trp Met

1025

Pro Leu

1040

<210> 5

Glu
Gly
Gly
915
Gly
Pro
Asp
Pro
Ala
995
Leu

Ser

Ser

211> 626
<212> PRT

213> WEVEM FATH (Lactobacillus amylovorus)

<400> 5

Tyr
Tle
900
Ala
Val
Gln
Asp
Phe
980
Leu
Leu

Pro

Leu

Pro
885
Glu
Gly
Trp
Glu
Ser
965
Ala
His
Ala

Val

Asn

870
Gly

Trp

Pro

Ser

Thr

950

Gly

Met

Gln

Ala

His

Val

Glu

Ala

Glu

Thr

935

Gly

His

Ser

Asp

Lys

Leu

Glu

920

Thr

Asn

Gly

Leu

Glu

1000

Asn

Pro

905

Thr

Ala

His

Val

Leu

985
Leu

Gln Met Gly

1015

Glu Gln Tyr

1030

Gln Leu Lys

1045

Gly
890
Val
Tyr
Gly
Glu
Arg
970
Pro
Pro
Val

Gln

Leu

875
Asp

Glu

Ala

Asp

Asp

955

Val

Tyr

Lys

Gly

Leu

Phe

Leu

Tyr

Asp

Asp

940

Val

Lys

Ser

Pro

Pro

Ala

Arg

925

Cys

Arg

Arg

Ser

Arg

1005

Thr

Asn
910
Arg

Ala

Trp

Gly

Thr

990
His

Gly Asp Asp

1020

Pro Ala Asp

1035

Met Lys Ala Asn Ile Lys Trp Leu Asp Asp Pro Glu Val

1
Asn Gln

Glu Trp

Trp Gln
50

Tyr Lys

65

Ser Glu

5

Leu Pro Ala

20

Gln Asn His

35

Phe His Phe

Arg Ser Phe

Tle Glu Leu

His Ser Asp

Ser Ser Ser

40

Ser Lys Asp

95

Asp Ser Ser

70

Asn Gly Tyr

10

His Pro Phe

25

Phe Lys Gln

Pro Gln Ser

Ser Phe Asp

75

Ala GIn Asn

39

Tyr
Ser
Arg
60

Thr

Gln

Lys
Leu
45

Pro

Ile

Tyr

Phe
Asp
30

Asn
Ile

Pro

Thr

Tle
895
Leu
His
Pro
Ala
Ala
975
Met
Met

Ser

Gln

Arg
15

Tyr
Gly
Asp

Val

Asn

880

Pro

Arg

Ala

Tyr

Glu

960

Gly

Leu

Phe

Ile

Arg

Ala

Phe

Pro

80
Ile
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Leu Tyr Pro

Gly
Val
His
145
Tyr
Ser
Ala
Asp
Leu
225
Asn
Lys
Thr
Asn
Leu
305
Glu
Asp
Asn

Asp

Val
385

Arg
Gly
130
Asp
Leu
Glu
Val
Met
210
Pro
Asp
Thr
Leu
Glu
290
Tyr
Leu
His
Arg
Met

370
Arg

Gly
115
Ser
Tle
Asn
Phe
Glu
195
Phe
Arg
Tyr
Ser
Leu
275
Thr
Gln
Tle
Val
His
355

Lys

Thr

Trp
100
Ile
Tyr
His
Gly
Asp
180
Val
Arg
Thr
His
Gly
260
Asn
Phe
Leu
Pro
Val
340
Glu

Gln

Cys

85
Glu

Lys
Leu
Ile
His
165
Leu
Phe
Phe
His
Asp
245
Asn
Lys
Ala
Ile
Tyr
325
Leu
Trp

Asp

His

Ser
Asp
Lys
Gln
150
Phe
Thr
Lys
Ser
Leu
230
Gly
Val
Lys
Asn
Ile
310
Gln
Leu
Asp

Ile

Tyr
390

Lys
Gly
His
135
Phe
Tle
Pro
His
Gly
215
Met
Val
His
Leu
Val
295
Glu
Phe
Asn
Ala
Ala

375

Pro

Ile
Asp
120
Phe
Glu
Gly
Tyr
Ser
200
Ile
Asp
Phe
Val
Pro
280
His
Val
Gly
Gly
Lys
360

Thr

Asn

Tyr
105
Phe
Asp
Gly
Tyr
Tle
185
Thr
Phe
Leu
Asn
Leu
265
Leu
Leu
His
Phe
Lys
345
Arg

Phe

Gln

40

90
Arg

Ser
Leu
Val
Ala
170
Gln
Ala
Arg
Asp
Ala
250
Ile
Lys
Trp
Asp
Arg
330
Arg
Gly

Lys

Ile

Lys
Gln
Asn
Glu
155
Glu
Ala
Ser
Ser
Tle
235
Lys
Glu
Ser
Asp
Gln
315
Lys
Leu
Arg
His

Pro
395

Pro
Gly
Pro
140
Arg
Asp
Lys
Trp
Val
220
Lys
Leu
Asp
Thr
Asn
300
Asp
Ile
Ile
Ser
Asn

380
Trp

Ala
Lys
125
Ala
Ala
Ser
Asp
Leu
205
Glu
Pro
His
Tle
Val
285
His
Gly
Glu
Tle
Tle
365

Asn

Tyr

Tyr
110
Asp
Leu
Met
Phe
Asn
190
Glu
Leu
Thr
Phe
Asp
270
Glu
Asp
Lys
Ile
Asn
350
Thr

Ile

Tyr

95
Thr

Asn
Ala
Tyr
Thr
175
Tle
Asp
Leu
Val
Met
255
Gly
Tle
Pro
Leu
Thr
335
Gly
Leu

Asn

Leu

Leu
Thr
Gly
Val
160
Pro
Leu
Gln
Ala
Val
240
Gly
Lys
Glu
Tyr
Val
320
Lys
Val
Ala

Ala

Cys
400
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Asp

Gly

Gly

Asn

Gly

465

Tyr

His

Tyr

Pro

Gly

545

Gly

Pro

Arg

Arg

His
625

Gln
Thr
Ser
Tyr
450
Asn
Lys
Ala
Leu
Leu
530
Met
Gly
Val
His
Thr

610
Lys

<210> 6
211> 316
<212> PRT
213> WEIEH FLAT A
<400> 6
Met Ala Tyr Thr Asn Asn Leu His Val Val Tyr Gly Glu Ala Ser Leu

1

Asn
Trp
Tle
435
Glu
Glu
Asp
Pro
Pro
515
Val
Gly
Phe
Ser
Ser

595

Pro

Gly
Gln
420
Pro
Thr
Ser
His
Glu
500
Pro
Glu
Ser
Tle
Gly
580

Asp

Lys

Tle
405
Lys
Glu
Phe
Tyr
Asp
485
Phe
Lys
Cys
Tyr
Trp
565
Gln

Tyr

Pro

5

Tyr

Leu

Trp

Lys

Ala

470

Ser

Lys

Glu

Glu

Ile

550

Asp

Asp

Glu

Ala

Met

Gly

Arg

Asn

455

Gly

Ser

Lys

Ala

Tyr

535

Lys

Phe

Val

Phe

Met
615

Met
Gln
Glu
440
His
Ser
Arg
Glu
Glu
520
Met
Leu
Tle
Leu
Ser

600
Gln

Ala Glu Asn

Val
425
Val
Thr
Asn
Leu
Tle
505
Glu
His
Tle
Asp
Arg
585

Gly

Glu

410
Glu

Val
Ala
Ile
Thr
490
Ser
Tyr
Asp
Asp
Gln
570
Tyr

Asp

Val

10

Ala
Val
Tle
Ala
475
His
Asp
Leu
Met
Lys
555
Ala

Gly

Gly

Asn

Thr

Asp

Leu

460

Ala

Tyr

Leu

Gln

Gly

540

Tyr

Leu

Gly

Leu

Tyr
620

Leu
Ser
Arg
445
Phe
Met
Glu
Glu
Asn
525
Thr
Pro
Leu
Asp
Met

605
Tyr

Glu
Asn
430
Ala
Trp
Asn
Gly
Ser
510
Pro
Pro
Gln
Val
Phe
590

Phe

Tyr

Ser
415
Val
Arg
Ser
Lys
Val
495
Cys
Lys
Asp
Tyr
His
575
Asp

Ala

Gly

15

His

Pro

Ser

Leu

Leu

480

Phe

Met

Lys

Gly

Met

560

Asp

Asp

Asp

Leu

Gly Val Asn Gly Gln Asp Phe Ala Tyr Leu Phe Ser Tyr Glu Arg Gly

20

25

41

30
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Gly Leu Glu Ser

Pro Thr
50

Gly Phe

65

Lys Cys

Leu Pro

His Glu

Thr Lys
130

Ile Thr

145

Ile Gly

Thr Gly

Arg Gly

Pro Gln
210

Arg Asn

225

Lys Ile

Thr Ala

Ala Arg

Gly Ile
290
Pro Glu
305
210> 7

35

Pro
Asn
Val
Val
Val
115
Val
Met
Met
Leu
Thr
195
Glu
Ser
Thr
Glu
Arg
275

Asp

Gln

<211> 1052
<212> PRT

Thr
Gln
Gly
Ala
100
Lys
Lys
His
Arg
Ser
180
Phe
Asn
Thr
Gln
Glu
260
Ser

Ser

Asp

Leu
Phe
Lys
Tle
85

Pro
Val
Tle
Tyr
Phe
165
Gly
His
Gly
Gln
Thr
245

Leu

Val

His

Lys
Trp
Ala
70

His
Tle
Ala
Tle
Phe
150
Tle
Glu
Tle
Met
Asn
230
Lys
Glu
Leu

Gly

Glu
310

Ile

95

Ala

Val

Asn

Phe

Tyr

135

Gly

Met

Thr

His
215

Asn

Gln

Asn

Val

Ser

295
Phe

Lys
40

Ala
Gln
Gln
Asn
Asp
120
Asn
Lys
Pro
Tyr
Gly
200
Met
Ala
Pro
Ala
Ile

280

Ser

Asp
Thr
Trp
Val
Gln
105
Tyr
Ile
Lys
Thr
Pro
185
Leu
Gln
Asp
Phe
Thr
265
Ala

Val

Phe

42

Lys Glu

Thr Asp

Leu Gly
75

Asp Asp

90

Phe Ser

Glu Thr

Asn Asp

Gly Leu
155

Lys Ala

170

Asp Arg

Pro Val
Thr Asn
Lys Asp
235
Asn Phe
250
His Ile
Gly Ala

Glu Glu

Thr Leu
315

Trp
Asn
60

Ala
His
Asn
Leu
Phe
140
Pro
Lys
Met
Thr
Glu
220
Gly
Ser
Glu
Val
Gln

300

Asn

Leu
45

Asp
Asp
Arg
Gln
Thr
125
Gly
Pro
Ser
Ala
Lys
205
Leu
Asp
Leu
Glu
Arg

285
Tyr

Tyr
Arg
Met
Phe
Glu
110
Thr
His
Leu
Phe
Gly
190
Tyr
Val
Phe
Leu
Leu
270

Gly

His

Arg
Gly
Phe
Asp
95

Phe
Pro
Met
Pro
Asp
175
Ala
Leu
Tle
Ser
Pro
255
Pro

Val

Ile

Thr
Ser
Thr
80

Glu
Ala
Ala
Thr
Val
160
Tyr
Glu
Val
Thr
Leu
240
Tyr
Leu

Gly

Asp
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<213> MBS AT (Bifidobacterium bifidum)
<400> 7
Met Asn Thr Thr Asp Asp Gln Arg Lys

1

Pro
Val
Pro
Trp
65

Thr
Ala
His
Tyr
His
145
Val
Gly
Tyr
Tle
Ser
225
Phe
Leu

Ser

Phe

Ser
His
Val
50

Arg
Ser
Pro
Leu
Pro
130
Gly
Ala
Ala
Ala
Lys
210
Ala
Arg
His
Leu

Ala

Ile
Arg
35

Asp
Val
Asp
Gly
Glu
115
Trp
His
Gln
Ala
Glu
195
Val
Ser
Ser
Ala
Asp

275
Leu

Pro
20

Leu
Gly
Arg
Gly
Phe
100
Thr
Asp
Val
Ala
Thr
180
Asp
Asp
Trp
Val
Asp
260

Val

Arg

5
Thr

Asp
Glu
Val
Pro
85

Asp
Ala
Gly
Ala
Val
165
Ala
Ser
Gly
Leu
Glu
245
Ala

Leu

Asp

Thr
Ala
Ser
Glu
70

Asp
Asp
Gly
His
Val
150
Arg
Ile
Phe
Asn
Glu
230
Leu
Asp

Ile

Lys

Ala
His
Thr
55

Thr
Trp
Ser
Leu
Glu
135
Tyr
Glu
Tyr
Thr
Val
215
Asp
Asn
Trp

Asp

Asn

Trp
Ser
40

Asp
Ala
Ile
Ser
Leu
120
Asp
Arg
Gly
Val
Pro
200
Leu
Gln
Ala
Asp
Gly

280
Gly

Leu
25

Asp
Leu
Pro
Ser
Phe
105
Ala
Pro
Arg
Arg
Trp
185
Ser
Ala
Asp
Arg
Leu
265
Ala

Thr

43

Asn
10

Ala
His
Arg
Thr
Asp
90

Ser
Pro
Lys
Glu
Pro
170
Leu
Glu
Val
Phe
Pro
250
Ala

Ala

Ile

Gly
Asp
Ala
Gln
Gly
75

Val
Arg
Gln
Ala
Phe
155
Val
Asn
Phe
Ala
Trp
235
Ala
Thr

Asn

Val

Asp
Pro
Cys
Ser
60

Arg
Ser
Val
Tyr
Pro
140
Asp
Thr
Gly
Asp
Cys
220
Arg
Ala
Ser

Ala

Trp

Pro
Arg
Trp
45

Leu
Phe
Pro
Gln
Val
125
Ala
Ala
Leu
Ser
Val
205
Tyr
Leu
His
Arg
Ala

285
Arg

Tle
Val
30

Ser
Asp
Pro
Leu
Val
110
Asn
Tle
Asp
Thr
Phe
190
Thr
Glu
His
Val
Gly
270

Thr

Thr

Val
15

Tyr
Arg
Gly
Asp
Phe
95

Pro
Val
Pro
Gly
Phe
175
Ile
Asp
Tyr
Gly
Ala
255
Ser

Ala

Ala

Ser
Ala
Ser
Glu
Gly
80

Ala
Ser
Gln
Glu
Glu
160
Gln
Gly
Ala
Ser
Leu
240
Asp
Leu

Asp

Thr
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Lys
305
Pro
Leu
Phe
Arg
Gly
385
Lys
Ser
Glu
Pro
Cys
465
Ser
Leu
Val
Asp
Leu
545
Cys

Phe

Asp

290
Ala

Trp
Asp
Arg
Leu
370
Arg
Arg
Arg
Thr
Val
450
Ile
Val
Lys
His
Phe
530
Glu
Glu

Ile

Tyr

Asp
Ser
Ala
His
355
Val
Ala
His
Trp
Asn
435
Gly
Asp
Leu
Ala
Tyr
515
Glu
His
Tyr

Asp

Ile
595

Gly
Ala
Asp
340
Val
Phe
Tle
Asn
Tyr
420
Leu
Thr
Arg
Val
Met
500
Glu
Ser
Gly
Met
Leu

580
Asp

Thr
Glu
325
Gly
Ala
Arg
Thr
Tle
405
Glu
Glu
Ser
Leu
Trp
485
Ser
Gly
Arg
Asp
His
565

Glu

Gln

Leu
310
Arg
Lys
Tle
Gly
Glu
390
Asn
Leu
Thr
Val
Asp
470
Ser
Ala
Val
Met
Glu

550
Ala

Gly

295
His

Pro

Val

Glu

Val

375

Glu

Ala

Cys

His

Pro

455

Ser

Leu

His

Asn

Tyr

535

Met

Tyr

Leu

Ala
Asp
Leu
Asp
360
Asn
Asp
Val
Asp
Gly
440
Gly
Met
Gly
Ala
Trp
520
Ala
Gly
Gly

Glu

Val
600

Glu

Leu

Glu

345

Gly

Arg

Met

Arg

Glu

425

Ser

Asp

Ile

Asn

His

505

Asn

Lys

Glu

Asn

585
Gln

44

Ala
Tyr
330
Thr
Tle
His
Leu
Thr
410
Tyr
Trp
Asp
Leu
Glu
490
Gln
His
Pro
Ala
Ser
570

Tyr

Arg

Glu
315
Glu
Ala
Leu
Glu
395
Ser
Gly
Asn
Glu
Arg
475
Ser
Leu
Ala
Ala
Ser
555
Cys

Ser

Leu

300
Ile

Leu
Arg
Lys
Phe
380
Asp
His
Ile
Ser
Ala
460
Asp
Tyr
Asp
Tyr
Glu
540
Lys
Gly

Gly

Pro

Asp
Ser
Thr
Leu
365
Asp
Ile
Tyr
Tyr
Pro
445
Trp
Arg
Ala
Pro
Asp
525
Ile
Pro
Gly

Gly

Asp
605

Asp
Val
Arg
350
Asn
Cys
Arg
Pro
Leu
430
Gly
Leu
Asn
Gly
Gly
510
Gly
Gln
Phe
Leu
Phe

590
Gly

Ala
Thr
335
Ile
Gly
Arg
Phe
Asn
415
Ile
Asp
Gly
His
Glu
495
Arg
Ile
Asp
Val
Ser
575

Ile

Ser

Ala
320
Leu
Gly
Lys
Arg
Met
400
Gln
Asp
Tle
Ala
Pro
480
Val
Pro
Ser
Trp
Ser
560
Glu

Trp

Glu
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Arg
Phe
625
Ala
Gly
Gly
His
Asp
705
Thr
Ala
Glu
Arg
Ile
785
Asp
Leu
Trp
Glu
Pro
865
Arg

Ser

Arg

Leu
610
Val
Gln
His
Tyr
Ala
690
Tle
Tyr
Gly
Gln
Thr
770
Leu
Arg
Thr
Phe
Ser
850
Asn
Met

Leu

Leu

Ser

Gly

Glu

Gly

Val

675

Asp

Ala

Glu

Tyr

Asp

755

Leu

Leu

Glu

Asp

Ala

835

Asp

His

Gln

Pro

Arg

Val
Asn
Val
Val
660
Phe
Tyr
Phe
Val
Glu
740
Tle
Ser
Ser
Met
Asn
820
Ala
Asp
Thr
Leu
Ala

900
Tyr

Gly
Gly
Lys
645
Thr
Ala
Arg
Pro
Asp
725
Leu
Thr
Arg
Arg
Val
805
Asp
Gly
Gly
Pro
Thr
885

Phe

Tyr

Gly
Tle
630
Gln
Tle
Ala
Phe
Asp
710
Leu
Ala
Glu
Trp
Thr
790
Tle
Arg
Arg
Leu
Val
870
Val

Gly

Gly

Glu
615
Val
Leu
Glu
Arg
Asp
695
Tle
Leu
Phe
Thr
Asn
775
Gln
Arg
Gly
Tyr
Val
855
Ser
Glu

Ile

Pro

Trp

Phe

Tyr

Asn

Leu

680

Val

Asp

Leu

Gly

Ser

760

Ala

Gly

Arg

Asn

Ala

840

Ala

Val

Tyr

Glu

Gly

Gly
Ala
Ser
Arg
665
Leu
Ala
Ala
Ala
Gln
745
His
Gly
Gly
Pro
His
825
Tle
Glu
Thr
Pro
Trp
905

Pro

45

Asp
Asp
Pro
650
Asn
Glu
Ala
Asp
Glu
730
Leu
Asp
Ile
Ile
Glu
810
Ser
Val
Tyr
Tyr
Gly
890

Glu

Glu

Arg
Arg
635
Val
Leu
Asp
Gly
Gly
715
Ala
Thr
Asp
Arg
Val
795
Leu
Gly
Thr
Gln
His
875
Asn

Leu

Glu

Pro
620
Thr
Lys
Phe
Gly
Asp
700
Asp
Thr
Gly
Asp
Arg
780
Ser
Val
Phe
Glu
Tyr
860
Val
Ala

Pro

Thr

Thr

Pro

Leu

Ala

His

685

Thr

Thr

Ala

Thr

Gly

765

Asp

Trp

Thr

Asp

Thr

845

Glu

Asn

Thr

Gly

Tyr

Asp
Ser
Ala
Gly
670
Glu
Gln
Arg
Trp
Leu
750
Arg
Asp
Lys
Phe
Arg
830
Lys
Leu
Ser
Asp
Glu

910
Arg

Tyr
Pro
Pro
655
Thr
Tle
His
Glu
Ala
735
Asn
Ala
Glu
Arg
Arg
815
Ala
Tle
Ala
Asp
Met
895

Tyr

Asp

Glu
Lys
640
Asp
Asp
Trp
His
Val
720
Pro
Pro
Thr
Glu
Asp
800
Pro
Ala
His
Asp
Met
880
Ala

Asp

Arg
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Lys

Met

945

Arg

Gln

Tyr

His

Asp

Ala

915
Gln Gly
930
Ala Pro

Trp Leu

Arg Gly

Thr Ile
995
Asn Tyr
1010
Asp Ser
1025
Gly Arg
1040

<210> 8
<211> 1052
<212> PRT
213> BB
<400> 8

Met
1
Pro
Val
Pro
Trp
65
Thr
Ala
His

Tyr

Asn Thr

Ser Ile

His Arg
35

Val Asp

50

Arg Val

Ser Asp

Pro Gly

Leu Glu

115
Pro Trp

Gly

Tyr

Glu

Asp

980

Glu

Leu

Trp

Pro

Thr
Pro
20

Leu
Gly
Arg
Gly
Phe
100

Thr

Asp

Lys

Leu

Ala

965

Arg

Ala

Arg

Gly

Leu

Asp
5
Thr
Asp
Glu
Val
Pro
85
Asp

Ala

Gly

Leu

Met

950

Thr

His

Ala

Leu

Ala

Thr

Asp

Thr

Ala

Ser

Glu

70

Asp

Asp

Gly

His

920
Gly Ile
935
Val Gln
Asp Tle

Phe Thr

Arg Arg

1000

Leu Ala
1015
Pro Val
1030
Leu Asp
1045

Gln Arg

Ala Trp

His Ser
40

Thr Asp

55

Thr Ala

Trp Ile

Ser Ser

Leu Leu

120
Glu Asp

Trp Asp Ala

Glu
Gln
Ala
985
His
Ala
His

Val

Lys
Leu
25

Asp
Leu
Pro
Ser
Phe
105
Ala

Pro

46

Thr
Gly
970
Ser
Glu
Gln

Thr

Asn

Asn
10

Ala
His
Arg
Thr
Asp
90

Ser

Pro

Lys

Gly
955
His
Leu
Asp
Met

Ala

Leu

Gly

Asp

Ala

Gln

Gly

75
Val

Gln

Ala

925
Thr Ala
940
Ser His
Gly Leu

Leu Pro

Leu Pro

1005

Gly Val
1020
Tyr Gln
1035
Glu Leu
1050

Asp Pro

Pro Arg

Cys Trp
45

Ser Leu

60

Arg Phe

Ser Pro

Val Gln

Tyr Val

125
Pro Ala

Lys

Glu

Arg

Trp

990

Lys

Gly

Leu

Ile

Tle
Val
30

Ser
Asp
Pro
Leu
Val
110

Asn

Ile

Ala
Asp
Val
975
Asn
Pro

Gly

Pro

Val
15

Tyr
Arg
Gly

Asp

Phe
95

Pro

Val

Pro

Ser
Val
960
Thr

Thr

Arg

Ser

Ala

Ser

Glu

Gly

80

Ala

Ser

Gln

Glu
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His
145
Val
Gly
Tyr
Tle
Ser
225
Phe
Leu
Ser
Phe
Lys
305
Pro
Leu
Phe
Arg
Gly
385
Lys

Ser

Glu

130
Gly

Ala
Ala
Ala
Lys
210
Ala
Arg
His
Leu
Ala
290
Ala
Trp
Asp
Arg
Leu
370
Arg
Arg

Arg

Thr

His
Gln
Ala
Glu
195
Val
Ser
Ser
Ala
Asp
275
Leu
Asp
Ser
Ala
His
355
Val
Ala
His
Trp

Asn
435

Val
Ala
Thr
180
Asp
Asp
Trp
Val
Asp
260
Val
Trp
Gly
Ala
Asp
340
Val
Phe
Ile
Asn
Tyr

420
Leu

Ala
Val
165
Ala
Ser
Gly
Leu
Glu
245
Ala
Leu
Asp
Thr
Glu
325
Gly
Ala
Arg
Thr
Tle
405

Glu

Glu

Val
150
Arg
Tle
Phe
Asn
Glu
230
Leu
Asp
Tle
Lys
Leu
310
Arg
Lys
Tle
Gly
Glu
390
Asn

Leu

Thr

135
Tyr

Glu
Tyr
Thr
Val
215
Asp
Asn
Trp
Asp
Asn
295
His
Pro
Val
Glu
Val
375
Glu
Ala

Cys

His

Arg
Gly
Val
Pro
200
Leu
Gln
Ala
Asp
Gly
280
Gly
Ala
Asp
Leu
Asp
360
Asn
Asp
Val

Asp

Gly
440

Arg
Arg
Trp
185
Ser
Ala
Asp
Arg
Leu
265
Ala
Thr
Glu
Leu
Glu
345
Gly
Arg
Met
Arg
Glu

425

Ser

47

Glu
Pro
170
Leu
Glu
Val
Phe
Pro
250
Ala
Ala
Tle
Ala
Tyr
330
Thr
Tle
His
Leu
Thr
410

Tyr

Trp

Phe
155
Val
Asn
Phe
Ala
Trp
235
Ala
Thr
Asn
Val
Glu
315
Glu
Ala
Leu
Glu
Trp
395
Ser

Gly

Asn

140
Asp

Thr
Gly
Asp
Cys
220
Arg
Ala
Ser
Ala
Trp
300
Ile
Leu
Arg
Lys
Phe
380
Asp
His
Ile

Ser

Ala
Leu
Ser
Val
205
Tyr
Leu
His
Arg
Ala
285
His
Asp
Ser
Thr
Leu
365
Asp
Tle
Tyr

Tyr

Pro
445

Asp
Thr
Phe
190
Thr
Glu
His
Val
Gly
270
Thr
Tle
Asp
Val
Arg
350
Asn
Cys
Arg
Pro
Leu

430
Gly

Gly
Phe
175
Ile
Asp
Tyr
Gly
Ala
255
Ser
Ala
Val
Ala
Thr
335
Ile
Gly
Arg
Phe
Asn
415

Ile

Asp

Glu
160
Gln
Gly
Ala
Ser
Leu
240
Asp
Leu
Asp
Thr
Ala
320
Leu
Gly
Lys
Arg
Met
400
Gln

Asp

Ile
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Pro
Cys
465
Ser
Leu
Val
Asp
Leu
545
Cys
Phe
Asp
Arg
Phe
625
Ala
Gly
Gly
His
Asp
705
Thr

Ala

Glu

Val
450
Tle
Val
Lys
His
Phe
530
Glu
Glu
Tle
Tyr
Leu
610
Val
Gln
His
Tyr
Ala
690
Tle
Tyr

Gly

Gln

Gly

Asp

Leu

Ala

Tyr

515

Glu

His

Tyr

Asp

Ile

595

Ser

Gly

Glu

Gly

Val

675

Asp

Ala

Glu

Tyr

Asp

Thr
Arg
Val
Met
500
Glu
Ser
Gly
Met
Leu
580
Asp
Val
Asn
Val
Val
660
Phe
Tyr
Phe
Val
Glu

740
Ile

Ser
Leu
Trp
485
Ser
Gly
Arg
Asp
His
565
Glu
Gln
Gly
Gly
Lys
645
Thr
Ala
Arg
Pro
Asp
725

Leu

Thr

Val
Asp
470
Ser
Ala
Val
Met
Glu
550
Ala
Arg
Gly
Gly
Ile
630
Gln
Ile
Ala
Phe
Asp
710
Leu

Ala

Glu

Pro
455
Ser
Leu
His
Asn
Tyr
535
Arg
Met
Tyr
Leu
Glu
615
Val
Leu
Glu
Arg
Asp
695
Tle
Leu

Phe

Thr

Gly

Met

Gly

Ala

Trp

520

Ala

Gly

Gly

Glu

Val

600

Trp

Phe

Tyr

Asn

Leu

680

Val

Asp

Leu

Gly

Ser

Asp
Tle
Asn
His
505
Asn
Lys
Glu
Asn
Arg
585
Gln
Gly
Ala
Ser
Arg
665
Leu
Ala
Ala
Ala
Gln
745
His

48

Asp
Leu
Glu
490
Arg
His
Pro
Ala
Ser
570
Tyr
Arg
Asp
Asp
Pro
650
Asn
Glu
Ala
Asp
Glu
730

Leu

Asp

Glu
Arg
475
Ser
Leu
Ala
Ala
Ser
555
Cys
Ser
Leu
Arg
Arg
635
Val
Leu
Asp
Gly
Gly
715
Ala

Thr

Asp

Ala
460
Asp
Tyr
Asp
Tyr
Glu
540
Lys
Gly
Gly
Pro
Pro
620
Thr
Lys
Phe
Gly
Asp
700
Asp
Thr

Gly

Asp

Trp

Arg

Ala

Pro

Asp

525

Ile

Pro

Gly

Gly

Asp

605

Thr

Pro

Leu

Ala

His

685

Thr

Thr

Ala

Thr

Gly

Leu
Asn
Gly
Gly
510
Gly
Gln
Phe
Leu
Phe
590
Gly
Asp
Ser
Ala
Gly
670
Glu
Gln
Arg
Trp
Leu

750
Arg

Gly
His
Glu
495
Arg
Tle
Asp
Val
Ser
575
Tle
Ser
Tyr
Pro
Pro
655
Thr
Tle
His
Glu
Ala
735

Asn

Ala

Ala
Pro
480
Val
Pro
Ser
Trp
Ser
560
Glu
Trp
Glu
Glu
Lys
640
Asp
Asp
Trp
His
Val
720
Pro

Pro

Thr
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Arg
Ile
785
Asp
Leu
Trp
Glu
Pro
865
Arg
Ser
Arg
Lys
Met
945
Arg
Gln
Tyr
His
Asp

Ala

755
Thr Leu
770

Leu Leu

Arg Glu

Thr Asp

Phe Ala
835
Ser Asp
850
Asn His

Met Gln

Leu Pro
Arg
915
Gly

Leu

Gln
930
Ala Pro

Trp Leu

Arg Gly
Ile
995
Asn Tyr
1010
Asp Ser
1025
Gly Arg
1040

Met

<210> 9
<211> 1055

Ser
Ser
Met
Asn
820
Ala
Asp
Thr
Leu
Ala
900
Tyr
Gly
Tyr
Glu
Asp
980
Glu
Leu

Trp

Pro

Arg
Arg
Val
805
Asp
Gly
Gly
Pro
Thr
885
Phe
Tyr
Lys
Leu
Ala
965
Arg
Ala
Arg

Gly

Leu

Trp
Thr
790
Tle
Arg
Arg
Leu
Val
870
Val
Gly
Gly
Leu
Met
950
Thr
His
Ala
Leu

Ala

Thr

760
Asn Ala
775
Gln

Gly Gly

Arg Arg Pro

Gly His
825
Ile

Asn

Ala
840
Ala

Tyr

Val
855

Ser

Glu

Val Thr

Glu Tyr Pro

Ile Glu Trp
905
Gly Pro
920

Ile

Pro

Gly
935
Val

Trp

Gln Glu

Asp Ile Gln

Thr Ala
985
Arg His
1000
Leu Ala Ala
1015

Pro Val His
1030

Leu Asp Val
1045

Phe

Arg

49

Tle
Glu
810
Ser
Val
Tyr
Tyr
Gly
890
Glu
Glu
Asp
Thr
Gly
970
Ser
Glu
Gln

Thr

Asn

Gly Ile Arg

Val
795
Leu
Gly
Thr
Gln
His
875
Asn
Leu
Glu
Ala
Gly
955
His
Leu
Asp
Met

Ala

Leu

765

Arg Asp Asp

780

Ser Trp Lys

Val Thr Phe

Phe Arg
830

Lys

Asp
Glu Thr
845
Tyr Glu Leu
860
Val

Asn Ser

Ala Thr Asp
Glu
910

Arg

Pro Gly

Thr Tyr
925
Thr Ala
940

Ser

Lys

His Glu

Gly Leu Arg

Leu Pro Trp
990
Pro Glu
1005
Gly Val Gly
1020

Tyr Gln Leu
1035

Glu Leu Ile

1050

Leu

Lys
Arg
Arg
815
Ala
Ile
Ala
Asp
Met
895
Tyr
Asp
Ala
Asp
Val
975
Asn
Pro

Gly

Pro

Glu
Asp
800
Pro
Ala
His
Asp
Met
880
Ala
Asp
Arg
Ser
Val
960
Thr

Thr

Arg
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<212> PRT
213> 45 XU A B (Bifidobacterium breve)
<400> 9
Met Thr Asn

1
Gln

Phe
His
Gly
65

Glu
Phe
Asn
Pro
His
145
Lys
Gln
Gly
Val
Ser
225
Tle

Asp

Leu

Ser
Ala
Ser
50

Gln
Leu
Ser
His
Val
130
Glu
Thr
Gly
Tyr
Leu
210
Ser
Phe

Leu

Asp

Ala
Val
35

Pro
Trp
Ala
Pro
Gln
115
Ala
Phe
Ala
Ala
Ala
195
Arg
Ala
Arg

Arg

Val
275

Ser
Gln
20

Asn
Gln
Arg
Glu
Tle
100
Tyr
Pro
Ser
Ala
Ala
180
Glu
Asp
Ser
Ser
Val

260
Val

Met
5
Gln
Arg
Cys
Val
Ala
85
Glu
Val
Asp
Leu
Asp
165
Thr
Asp
Gly
Trp
Val
245

Leu

Ala

Gln
Phe
Leu
Gly
Gln
70

Ala
Val
Asn
Val
Glu
150
Asp
Ala
Ser
Val
Leu
230
Glu

Ala

Leu

Gly Lys Ala

Ser
Ala
Glu
55

Met
Phe
Pro
Gln
Pro
135
Pro
Ala
Tle
Phe
Asn
215
Glu
Leu

Asp

Leu

Gln
Ala
40

Ala
Leu
Ala
Ser
Gln
120
Lys
Lys
Ala
Val
Thr
200
Thr
Asp
Glu

Tyr

Arg
280

Ala
25

His
Met
Asp
Gln
Ala
105
Tyr
His
Ala
Lys
Val
185
Pro
Leu
Gln
Ala
Asp

265

Asn

50

Lys
10

Trp
Ser
Asp
Leu
Pro
90

Leu
Pro
Asn
Ala
Arg
170
Trp
Ser
Ala
Asp
Gln
250
His

Ala

Thr
Leu
Ser
Leu
Ala
75

Gly
Glu
Trp
His
Ala
155
Arg
Leu
Glu
Val
Phe
235
Pro

Thr

Gly

Tle
Thr
His
Lys
60

Asp
Tyr
Thr
Ser
Val
140
Val
Val
Asn
Phe
Ala
220
Trp
Leu

Thr

Thr

Met
Asp
Lys
45

Gln
Leu
Asp
Lys
Gly
125
Ala
Leu
Thr
Gly
Asp
205
Cys
Arg
Val

Gly

Ala
285

Thr
Pro
30

Phe
Ser
Ala
Ala
Gly
110
His
Leu
Glu
Leu
Ala
190
Val
Phe
Leu
His
Glu

270
Ala

Asn
15

Arg
Tyr
Leu
Asp
Ala
95

Phe
Glu
Tyr
Ala
Thr
175
Phe
Thr
Glu
His
Val
255

Gly

Ala

Leu
Val
Asp
Asp
Asn
80

Gly
Leu
Ser
Arg
Asn
160
Phe
Ile
Asp
Phe
Gly
240
Asn

Ser

Val
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Ala
Leu
305
Gly
Gln
Gln
Leu
Asp
385
Ile
Tyr
Tyr
Pro
Glu
465
Asp
Phe
Asp
Phe
Glu
545
Ser

Leu

Trp

Ala
290
Thr
Lys
Val
Arg
Asn
370
Ala
His
Pro
Val
Gly
450
Trp
Tyr
Gly
Pro
Ser
530
Tle
Cys

Tyr

Asp

Thr

Ala

Val

Val

Ile

355

Gly

Arg

Ser

Asn

Leu

435

Asp

Arg

Asn

Gly

Phe

515

Ala

Val

Glu

Thr

Tyr

Val
Gly
Asn
Ala
340
Gly
Lys
Thr
Phe
Glu
420
Asp
Val
Ala
His
Asp
500
Arg
Ala
Lys
Tyr
Glu

580
Val

Leu
Ala
Pro
325
Thr
Phe
Arg
Gly
Lys
405
Thr
Glu
Phe
Ala
Pro
485
Val
Pro
Thr
Leu
Ser
565

Leu

Asp

Asp
Asp
310
Trp
Asp
Arg
Ile
Arg
390
Arg
Arg
Thr
Gln
Cys
470
Ser
Phe
Val
Asp
Tyr
550
His
Glu

Gln

Ala
295
Ala
Ser
Ala
His
Val
375
Thr
Leu
Trp
Asn
Pro
455
Val
Val
Tyr
His
Tle
535
Leu
Ser

Arg

Ala

Ala

Glu

Ala

Ala

Phe

360

Phe

Ile

Asn

Tyr

Leu

440

Ala

Asp

Val

Ser

Tyr

520

Met

Gly

Met

Tyr

Leu

Gly
Thr
Glu
Gly
345
Ala
Lys
Ala
Tle
Glu
425
Glu
Arg
Arg
Tle
Met
505
Glu
Ser
Glu
Gly
Pro
585

Trp

51

Asn
Leu
Glu
330
Gln
Ile
Gly
Glu
Asn
410
Leu
Thr
Ala
Thr
Trp
490
Arg
Gly
Arg
Asp
Asn
570

Leu

Gln

Thr
Thr
315
Pro
Val
Glu
Val
Ala
395
Ala
Cys
His
Tle
Ala
475
Ser
Asp
Thr
Met
Gly
555
Ser

Tyr

Asp

Val
300
Val
Thr
Ile
Asp
Asp
380
Asp
Val
Asp
Gly
Pro
460
Ser
Leu
Phe
Phe
Tyr
540
Lys
Thr

Gln

Cys

Trp

Lys

Leu

Glu

Gly

365

Arg

Met

Arg

Glu

Ser

445

Gly

Met

Gly

Val

Asn

525

Ala

Lys

Gly

Gly

Gly

His
Ala
Tyr
Ala
350
Leu
His
Tle
Thr
Tyr
430
Trp
Ser
Val
Asn
His
510
Asp
Lys
Pro
Gly
Gly

590

Asn

Ser
Asn
Thr
335
Ala
Met
Glu
Glu
Ser
415
Gly
Thr
Lys
Arg
Glu
495
Glu
Pro
Pro
Tyr
Leu
575

Phe

Gly

Lys
Val
320
Leu
Leu
Lys
Phe
Asp
400
His
Ile
Asp
Asp
Arg
480
Ala
Asn
Glu
Asp
Ile
560
His
Ile

Thr
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Glu
Glu
625
Lys
Asp
Ala
Trp
Glu
705
Ser
Asp
Ala
Ala
Gly
785
Arg
Arg
Ala
Val
Glu
865

Asp

Asp

Arg
610
Phe
Ala
Glu
Ser
His
690
Pro
Ala
Trp
Val
Glu
770
Glu
Asp
Ala
Gln
Glu
850
Leu

Ala

Ala

595
Leu

Ser
Gln
Ser
Ser
675
Ala
Tle
Glu
Ala
Ser
755
Val
Val
Gly
Leu
Trp
835
Glu
Ala

Ala

Ala

Ala
Gly
Glu
Gly
660
Leu
Asn
Ala
Val
Pro
740
Phe
Ala
Leu
Arg
Thr
820
Met
Thr
Asp

Leu

Thr
900

Tyr
Asp
Val
645
Val
Phe
Tyr
Phe
Thr
725
Ala
Asp
Ala
Leu
Glu
805
Asp
Ala
Ala
Ala
Arg

885
Leu

Gly
Gly
630
Lys
Thr
Thr
Arg
Pro
710
Tyr
Gly
Asp
Asp
Ser
790
Met
Asn
Ala
Asp
Lys
870

Val

Pro

Gly
615
Val
Gln
Ile
Ala
Phe
695
Lys
Glu
Tyr
Gly
Gly
775
Lys
Val
Asp
Gly
Gly
855
His
His

Ala

600
Asp

Met
Leu
Thr
Arg
680
Asp
Val
Val
Glu
Ala
760
Phe
Thr
Ile
Arg
Arg
840
Lys
Thr

Leu

Phe

Phe
Phe
Tyr
Asn
665
Val
Val
Thr
Asp
Leu
745
Ala
Asn
Gln
Arg
Gly
825
Tyr
Gly
Pro

Thr

Gly
905

52

Glu
Ala
Ala
650
Asp
Leu
Pro
Asp
Gln
730
Thr
Asp
Ala
Gly
Arg
810
Asn
Ala
Leu
Val
Val

890
Leu

Asp
Asp
635
Asn
Asn
Val
Ala
Leu
715
Arg
Phe
Ala
Gly
Gly
795
Pro
Gly
Arg
Lys
Thr
875

Glu

Glu

Arg
620
Arg
Val
Leu
Asp
Gly
700
Val
Leu
Gly
Val
Ile
780
Met
Asn
Ser
Val
Ala
860
Val

Tyr

Trp

605

Pro
Thr
Lys
Phe
Gly
685
Glu
Ala
Ala
Gln
Val
765
His
Val
Leu
Gly
Thr
845
Thr
His
Pro

Ile

Asn
Pro
Leu
Tle
670
Ala
Thr
Leu
Glu
Tyr
750
Ala
Thr
Ser
Thr
Phe
830
Gly
Tyr
Tyr

Gly

Leu
910

Asp
Ser
Val
655
Ser
Glu
Val
Ser
Ala
735
Val
Gly
Asp
Phe
Thr
815
Glu
Thr
Ser
Glu
Glu

895

Pro

Tyr
Pro
640
Pro
Thr
Arg
Arg
Gly
720
Thr
Ala
Asp
Phe
Lys
800
Phe
Arg
Ser
Tyr
Val
880

Ala

Lys
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Gln

Ala

Ala

945

Glu

Arg

Tyr

Lys

Val

Gln

Leu

Asp
915
Arg

Tyr

Asp
930
Glu Asp

Gln Val

Val Thr
Ser
995
Pro Arg
1010
Gly Gly
1025
Val Pro
1040
Ile
1055

Ser

<210> 10
<211> 689
<212> PRT
<213> AR AEAFF B Bifidobacterium catenulatum)
<400> 10

Met
1
Gln

Glu
Asn
Glu
65

Gly

Pro

Thr Gln

Ala Arg

Glu Val
35
Leu Val
50
Gly Val

Glu Ala

Met Trp

Arg

Leu

Cys

Arg

Ala

980

Leu

His

Asp

Ala

Arg
Ile
20

Trp
Ser
Tyr

Gly

Leu
100

Leu

His

Ala

Trp

965

Ala

Met

Thr

Asp

Asp

Arg
5
Trp

Asp

Val

Asp

Ile

85
Thr

Arg

Gly

Pro

950

Ala

Gly

Phe

Phe

Thr

Gln

Ser
Tyr
Asp
Gly
Phe
70

Ala

Gln

Phe Tyr
920
Ala Lys
935

Tyr

Leu

Leu Leu

Glu Ile Thr

Gly Thr Arg
985
Glu Asp Ala
1000

Leu Arg Leu
1015

Trp Gly Ala
1030

Pro Leu Lys

1045

Tyr Arg

Gly Gly Asp
25
Val Arg
40

Phe

Asp

Ile
55
Asp

Ser

Trp Leu

Val Asp Leu

Ala His Pro

105

53

Gly

Pro

Asp

970

Phe

Leu

Leu

Pro

Leu

10
Tyr

Leu

Trp

Asp

Ala

90
Glu

Gly Leu Gly

Val

Gln

955

Glu

Ala

His

Ala

Val

Asp

Trp Pro Gln

Asn
Met
Ala
Arg
75

Ser

Val

Glu
925

Ser

Pro Glu
Phe
940
Glu

Arg

Thr Gly

Tyr Gly His

Thr Leu
990
Asn Glu
1005
Ala Gln Met
1020

His Asp Glu
1035

Val Thr Leu

1050

Ser

Gln

Pro Leu Ala

Gln
30
Ala

Pro Asp
Lys
45

Ile

Lys

Lys Glu

60

Ile Ile Asp

Ala Thr Ala

Lys
110

Leu Trp

Thr

Thr

Asn

Gly

975

Leu

Leu

Gly

Phe

Glu

Gly
15

Trp
Gly
Thr

Lys

Ser
95
Asp

Tyr
Ala
His
960
Met

Pro

Pro

Gln

Pro

Val

Ser

Leu

80

Pro

Tyr
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Arg
Ser
Glu
145
Glu
Ala
Asn
Thr
Pro
225
Ala
Leu
Asp
Tyr
Ser
305
His
Pro
Asp
Lys
Phe
385

Asn

Phe

Gly
Pro
130
His
Tyr
Phe
Asp
Glu
210
Gly
Phe
Pro
Tyr
Phe
290
Leu
Ser
Gly

Ala

Phe
370

Asp
115
Val
Tyr
Gly
Arg
Ala
195
Ile
Lys
Tyr
Leu
Asp
275
Ile
Val
Thr
Gln
Val
355
His
Asp

Leu

Tyr

Val

Phe

Lys

Cys

Lys

180

Trp

Val

Leu

Val

Thr

260

Asp

Pro

Asp

Ser

Leu

340

Cys

Ser

Val

Leu

Glu

Cys
Arg
Gly
His
165
Trp
Gly
Pro
Leu
Ala
245
Thr
Trp
Gly
Gly
Ala
325
Val
Tyr
Ala
Cys
Gly

405

Ser

Gln
Glu
Asn
150
Asn
Cys
Thr
Pro
Asp
230
Glu
Asn
Gly
Glu
Tle
310
Val
Arg
Phe
Met
Glu
390

Thr

Glu

Pro
Tyr
135
Pro
Arg
Glu
Ala
Arg
215
Phe
Arg
Phe
Arg
Ala
295
Ala
Asn
Asp
Gln
Val
375
Leu

Lys

Trp

Gly
120
Ala
Tyr
Phe
Glu
Phe
200
Phe
Lys
Asp
Met
Glu
280
His
Arg
Trp
Ser
Trp
360
Pro
Gly

Leu

Ala

Ala Arg Gln

Leu

Val

Asp

Arg

185

Trp

Ile

Arg

Ala

Val

265

Val

Leu

Lys

Arg

Leu

345

Arg

His

Ala

Ala

Thr

54

Lys
Val
Tyr
170
Tyr
Ala
Gly
Phe
Leu
250
Ser
Asp
Asp
Asp
Pro
330
Ala
Gln
Thr
Asp
Lys

410
Glu

Leu
Ala
155
Ser
Gly
Gln
Asp
Ser
235
Ala
Ala
Phe
Glu
Pro
315
Val
His
Ser
Gly
Leu
395

Ser

His

His
Cys
140
Trp
Glu
Thr
Arg
Gly
220
Ser
Glu
Ala
Val
Leu
300
Trp
Asn
Val
Lys
Glu
380
Asn

Lys

Thr

Trp
125
Arg
His
Asp
Ile
Met
205
Asn
Asp
Ile
Gly
Ser
285
Ala
Phe
Tyr
Ala
Ala
365
Asp
Thr

Val

Ala

Arg

Ala

Val

Ala

Asp

190

Asn

Phe

Ala

Thr

Ser

270

Asn

Phe

Leu

Arg

Met

350

Gly

Ser

Leu

Ala

Thr

Pro
Met
Ser
Glu
175
Ala
Asp
Met
Leu
Pro
255
Val
Asp
Ser
Met
Lys
335
Gly
Ala
Ala
Ala
Val

415

Pro

Thr
Ala
Asn
160
Arg
Val
Phe
Asn
Lys
240
Asp
Leu
His
Ala
Glu
320
Glu
Ala
Glu
Val
Asp
400

Val

Thr
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Gln
Ala
Asp
465
Glu
Tle
Leu
Glu
Leu
545
Gly
Pro
Gly
Tle
Thr
625
Asp
Gln

Ser

Gln

<210> 11

Lys
Asp
450
Glu
Thr
Val
Gly
Glu
530
Gly
Ser
Trp
Glu
Ala
610
Gly
Gly

Ile

Gly

Val
435
His
Tyr
Thr
Thr
Gly
515
Phe
Leu
Val
Thr
Gly
595
Lys
Glu
Ser

Pro

Glu
675

<211> 1023
<212> PRT

213> BEAIRXUE AT

<400> 11

420
His

Gly
Glu
Arg
Tyr
500
Tyr
Met
Ser
Asp
Gly
580
Arg
Ser
Asn
Arg
Phe

660

Asn

His
Val
Val
Arg
485
Tyr
Pro
Pro
Asn
Gly
565
Met
Ser
Leu
Asp
Phe
645

Glu

Val

Val
Thr
Val
470
Val
Thr
Gly
Met
Gly
550
Thr
Asp
Val
Pro
Ser
630
Val

Gly

Ser

Asp
Ala
455
Val
Arg
Gly
Ser
Gly
535
Ala
Ala
Gly
Tyr
Glu
615
Arg
Phe

Lys

Ile

Glu
440
Asp
Leu
Asp
Leu
Tle
520
Asp
Val
Thr
Ala
Val
600
Tle
Val
Ser

Ile

Lys
680

425

Pro
Val
Pro
Tyr
Ser
505
Arg
Asp
Ala
Val
Pro
585
Gly
Phe
Leu
Phe
Val

665

Pro

55

Leu
Val
Ser
Val
490
Asp
Asp
Phe
His
Leu
570
Ala
Ala
Glu
Arg
Asn
650

Val

Asn

Gln
Pro
Val
475
Val
Glu
Val
Pro
Asp
555
Glu
Tle
Arg
Ser
Val
635
Arg

Ser

Gly

Trp
Val
460
Tyr
Asn
Lys
Val
Gly
540
Tle
Thr
Val
Leu
Leu
620
Glu
Thr

Ser

Val

Phe
445
Ser
Tle
Gly
Asp
Gly
525
Val
Ala
Phe
Ala
Gly
605
Gly
Arg
His
Phe

Ile
685

430
Arg

Ser
Leu
Gly
His
510
Val
Pro
Asp
Arg
Asn
590
Arg
Met
Glu
Glu
Ala

670
Val

Ala
Asn
Ser
Arg
495
Val
Arg
Asp
Val
Asp
575
Thr
Asp
Ala
Gly
Ala
655

Glu

Thr

Leu
Trp
Glu
480
Leu
Trp
Val
Cys
Tle
560
Asp
Phe
Gly
Glu
Ser
640
Val

Val

Lys
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Met
1
Asp
Lys
Gln
Ile
65
Ser
Leu
Asn
Arg
Glu
145
Val
Pro
Val
Gln
Ala
225
Asp
Asn
Gly

Phe

Pro

Ala
Ala
Cys
Ser
50

Asp
Phe
Lys
Pro
Arg
130
Gly
Trp
Asn
Ala
Asp
210
Gln
Ala
Ala
Asn
Ala

290

Ser

Asn
Thr
Phe
35

Leu
Phe
Cys
Asn
Leu
115
Lys
Ser
Val
Glu
Val
195
Phe
Pro
Glu
Ser
Val
275

Ser

Leu

Ser
Val
20

Thr
Asp
Asn
Arg
Lys
100
Glu
Phe
Val
Asn
Phe
180
Ala
Trp
His
Ser
Asp
260
Val

Gly

Tyr

Asn

Phe

His

Gly

Glu

Ala

85

Tyr

Pro

Val

Ser

Gly

165

Asp

Cys

Arg

Val

Gly

245

Ala

Trp

Ser

Glu

Arg

Glu

Asp

Glu

Glu

70

Gln

Val

Asn

Val

Ile

150

Leu

Ile

Tyr

Leu

His

230

Thr

Ala

Glu

Leu

Leu

Val

Val

Pro

Trp

95

Pro

Val

Asn

Val

Ser

135

Val

Phe

Thr

Glu

His

215

Val

Ala

Thr

Ala

Gln

295
Glu

Glu
Asn
Gln
40

Arg
Phe
Pro
Tle
Pro
120
Lys
Phe
Ala
Asp
Tyr
200
Gly
Glu
Ser
Tle
Ser
280

Gly

Val

His Ala Ser

Arg
25

Ser
Val
Val
Gly
Gln
105
Glu
Arg
His
Gly
Leu
185
Ser
Leu
Asn
Leu
Ser
265
Thr
Leu

Asn

56

10
Thr

Gly
Glu
Ala
His
90

Tyr
Asn
Leu
Gly
Tyr
170
Leu
Ser
Phe
Met
Asp
250
Ala
Asn

Glu

Val

Pro
Glu
Tle
Glu
75

Leu
Pro
Asn
Ala
Met
155
Gly
His
Ala
Arg
Gln
235
Ala
Thr
Ala

Pro

Ile

Glu
Ala
His
Val
60

Asn
Gln
Trp
His
Asp
140
Ala
Glu
Asp
Ser
Ser
220
Leu
Ala
Leu
Asp
Trp

300
Asp

Thr
His
Ser
45

Gln
Phe
Met
Asp
Val
125
Thr
Thr
Asp
Gly
Trp
205
Val
Glu
Leu
Lys
Ala
285

Ser

Gln

Trp
Ser
30

Asp
Ala
Asp
Ala
Gly
110
Ala
Lys
Ala
Gly
Glu
190
Leu
Glu
Ala
Ser
Asp
270
Asn

Ala

Ala

Leu
15

Asn
Leu
Ser
Asp
Gly
95

His
Leu
Glu
Tle
Phe
175
Asn
Glu
Leu
Asp
Val
255
Ser
Thr

Glu

Gly

Thr

His

Thr

Asp

Ser

80

Leu

Glu

Tyr

Ser

Tyr

160

Thr

Val

Asp

Thr

Trp

240

Arg

Glu

Thr

Ser

Asn
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305
Ile

Glu
Ala
Gln
Ala
385
Cys
His
Val
Asn
Ser
465
Lys
Val
Met
Gln
Val
545
Gln
Gln

Arg

Arg

Val
Asn
Asp
Asp
370
Ile
Asp
Gly
Pro
Ser
450
Leu
His
Thr
Tyr
Lys
530
Gly
Gly
Pro

Pro

Thr
610

Glu
Gly
Arg
355
Met
Arg
Glu
Ser
Gly
435
Met
Gly
Val
Lys
Glu
515
Pro
Asn
Gly
Asp
Ser

595

Pro

Ala
Tle
340
His
Tle
Thr
Tyr
Trp
420
Ser
Val
Asn
His
Asn
500
His
Tyr
Leu
Phe
Gly
580

Asp

Thr

Ala
325
Met
Glu
Asp
Ser
Gly
405
Cys
Lys
Arg
Glu
Asp
485
Arg
Ala
Ile
Asp
Ile
565
Ser

Tyr

Pro

310
Val

Thr
Phe
Asp
His
390
Ile
Leu
Ala
Arg
Ser
470
Ile
Asp
Asp
Ser
Glu
550
Trp
Thr

Glu

Lys

Gln
Leu
Asp
Val
375
Tyr
Tyr
Pro
His
Asp
455
Tyr
Asp
Tyr
Val
Cys
535
Tyr
Asp
Arg

Phe

Ala
615

Lys
Asn
Ala
360
Tle
Pro
Leu
Gly
Trp
440
Tyr
Thr
Pro
Asp
Val
520
Glu
Thr
Phe
Leu
Ser

600
Gln

Val
Gly
345
Lys
Phe
Asn
Ile
Asp
425
Glu
Asn
Gly
Asn
Asp
505
Glu
Tyr
Ala
Ile
Cys
585

Gly

Glu

57

Gly
330
Lys
Arg
Cys
Gln
Asp
410
Val
Gly
His
Asp
Arg
490
Val
Glu
Met
Leu
Asp
570
Tyr

Asn

Val

315
Phe

Arg
Gly
Lys
Glu
395
Glu
Val
Ala
Pro
Val
475
Pro
Thr
Tyr
His
Glu
555
Gln
Gly

Gly

Lys

Arg
Ile
Arg
Arg
380
Arg
Thr
Thr
Cys
Ser
460
Phe
Val
Asp
Leu
Ala
540
Arg
Ala
Gly

Leu

Gln
620

Arg
Val
Ser
365
His
Trp
Asn
Ala
Val
445
Val
Arg
His
Tle
Lys
525
Met
Tyr
Tle
Asp
Val

605
Leu

Phe
Phe
350
Tle
Asn
Tyr
Leu
Glu
430
Asp
Val
Ala
Tyr
Glu
510
Asn
Gly
Pro
Tyr
Phe
590

Phe

Tyr

Arg
335
Lys
Thr
Tle
Asp
Glu
415
Thr
Arg
Tle
Met
Glu
495
Thr
Asp
Asn
His
Ala
575
Gly

Ala

Ser

320
Ile

Gly
Glu
Asn
Leu
400
Thr
Ala
Val
Trp
Tyr
480
Gly
Arg
Pro
Ser
Tyr
560
Thr
Asp

Asp

Asn



CN 110678478 A

.1l

2.3

30/101 T

Val His Ile

625
Leu

Asp
Asp
Ala
Ala
705
Ile
Gly
Arg
Phe
Arg
785
Ala
Ile
Leu
Thr
Glu
865
Gln
Gln

Lys

Glu

Phe
Gly
Ser
Asn
690
Thr
Val
Tle
Glu
Asp
770
Ala
Gln
Glu
Ala
Thr
850
Leu
Tyr
Asp

Asp

Val

Tle
Glu
Ala
675
Ala
Asp
Ala
Val
Tle
755
Gly
Leu
Trp
Gln
Thr
835
Gly
Pro
Ser
Arg
His

915
Arg

Asp
Ser
Pro
660
Cys
Asp
Trp
Gly
Thr
740
Leu
His
Thr
Met
Val
820
Pro
Arg
Thr
Asn
Lys
900

Ala

Trp

Val
Thr
645
Val
Thr
Glu
Ala
Thr
725
Val
Leu
Glu
Asp
Val
805
Asp
Gln
Leu
Tle
Leu
885
His
Pro

Ala

Thr
630
Gly
Trp
Phe
Leu
Pro
710
Lys
Gly
Ser
Phe
Asn
790
Ala
Glu
Cys
Asn
Pro
870
Arg
Ala

Tyr

Glu

Asp

Gly

Gln

Asp

Val

695

Ala

Ala

Arg

Arg

Val

775

Asp

Gly

Asp

Thr

Leu

855

Ala

Phe

Lys

Leu

Ile

Arg
Tyr
Ser
Val
680
Leu
Gly
Ala
Trp
Thr
760
Leu
Arg
Arg
Thr
Lys
840
His
Phe
Phe
Leu
Met

920
Thr

Ser
Gln
Glu
665
Glu
Glu
Tyr
Glu
Asn
745
Gln
Arg
Gly
Tyr
Leu
825
Val
Val
Gly
Gly
Gly
905
Pro

Asp

58

Val
Phe
650
Arg
Trp
Val
Glu
Asp
730
Ala
Gly
Arg
Ala
Ala
810
Lys
Thr
Glu
Tle
Ala
890
Val

Gln

Glu

Ser
635
Val
Arg
Pro
Ser
Leu
715
Ala
Gly
Gly
Pro
Gly
795
Arg
Ala
Val
Tyr
Glu
875
Gly
Trp

Glu

Asn

Ile

Leu

Phe

Val

Gln

700

Ala

Ala

Val

Leu

Ala

780

His

Cys

Val

Gly

Pro

860

Trp

Pro

Ser

Thr

Gly

Lys
Arg
Asp
Asp
685
Arg
Phe
Leu
Gln
Val
765
Ile
Gly
Val
Tyr
Tyr
845
Gly
Thr
Glu
Thr
Gly

925
His

Asn
Tle
Val
670
Leu
Leu
Gly
Pro
Gly
750
Ser
Thr
Phe
Asp
Thr
830
Thr
Glu
Leu
Glu
Asp
910

Asn

Gly

Asp
Leu
655
Pro
Tyr
Ala
Gln
Ala
735
Ser
Tyr
Thr
Glu
Asn
815
Tyr
Ala
Ser
Pro
Thr
895
Ala
His

Leu

Asn
640
Ala
Ala
Arg
Glu
Thr
720
Asp
Gly
Thr
Phe
800

Val

Glu

Gly
Val
880
Tyr

Phe

Glu
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930 935 940
Val Ser Arg Ala Asn Gly Ala Ala Pro Phe Ala Val Ser Leu Gln Pro
945 950 955 960
Tyr Ser Ser Phe Met Ile Glu Glu Ala Gln His Gln Asp Glu Leu Pro
965 970 975
Ala Pro Lys His Met Phe Leu Arg Val Leu Ala Ala Gln Met Gly Val
980 985 990
Gly Gly Asp Asp Ser Trp Met Ser Pro Val His Ser Gln Tyr His Ile
995 1000 1005
Thr Ala Asp Gln Pro Ile Ser Leu Asp Val Asn Leu Glu Leu Ile
1010 1015 1020
<210> 12
<211> 1008
<212> PRT
<213> A FAFAF A Fh (Lactobacillus delbrueckii subsp. bulgaricus)
<400> 12
Met Ser Asn Lys Leu Val Lys Glu Lys Arg Val Asp Gln Ala Asp Leu
1 5 10 15
Ala Trp Leu Thr Asp Pro Glu Val Tyr Glu Val Asn Thr Ile Pro Pro
20 25 30
His Ser Asp His Glu Ser Phe Gln Ser Gln Glu Glu Leu Glu Glu Gly
35 40 45
Lys Ser Ser Leu Val Gln Ser Leu Asp Gly Asp Trp Leu Ile Asp Tyr
50 55 60
Ala Glu Asn Gly Gln Gly Pro Val Asn Phe Tyr Ala Glu Asp Phe Asp
65 70 75 80
Asp Ser Asn Phe Lys Ser Val Lys Val Pro Gly Asn Leu Glu Leu Gln
85 90 95
Gly Phe Gly Gln Pro Gln Tyr Val Asn Val Gln Tyr Pro Trp Asp Gly
100 105 110
Ser Glu Glu Ile Phe Pro Pro Gln Ile Pro Ser Lys Asn Pro Leu Ala
115 120 125
Ser Tyr Val Arg Tyr Phe Asp Leu Asp Glu Ala Phe Trp Asp Lys Glu
130 135 140
Val Ser Leu Lys Phe Asp Gly Ala Ala Thr Ala Ile Tyr Val Trp Leu
145 150 155 160
Asn Gly His Phe Val Gly Tyr Gly Glu Asp Ser Phe Thr Pro Ser Glu
165 170 175
Phe Met Val Thr Lys Phe Leu Lys Lys Glu Asn Asn Arg Leu Ala Val

59
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Ala Leu Tyr

Trp
Arg
225
Tyr
Pro
Val
Leu
Tyr
305
Ser
Met
Glu
Trp
Ser
385
Gly
Glu
Asp
Ala
Glu

465
Lys

Arg
210
Leu
Gln
Asn
Ala
Ala
290
Gln
Arg
Tyr
Phe
Asp
370
His
Leu
Lys
Gln
Arg
450

Ser

Ala

195
Met

His
Lys
Ala
Glu
275
Asp
Val
Gln
Leu
Asp
355
Ile
Tyr
Tyr
Val
His
435
Asp

Tyr

Asp

180
Lys

Ser
Leu
Gly
Ser
260
Lys
Leu
Arg
Glu
Asn
340
Ser
Lys
Pro
Val
Gly
420
Trp
Lys

Ala

Pro

Tyr
Gly
Glu
Lys
245
Phe
Leu
Pro
Leu
Val
325
Gly
Lys
Thr
Asn
Tle
405
Gly
Leu
Asn

Gly

Thr
485

Ser

Leu

230

Leu

Lys

Gly

Val

Tyr

310

Gly

Gln

Leu

Met

Gln

390

Asp

His

Gly

His

Thr

470
Arg

Ser
Phe
215
Leu
Glu
Leu
Pro
Ala
295
Leu
Phe
Arg
Gly
Lys
375
Ser
Glu
Glu
Ala
Ala
455

Val

Val

Ala
200
Arg
Lys
Val
Glu
Ile
280
Ala
Tyr
Arg
Ile
Arg
360
Arg

Leu

Ala

Ser
440
Ser

Phe

Gln

185

Ser
Ser
Leu
Glu
Val
265
Arg
Trp
Gln
Asn
Val
345
Ala
Ser
Phe
Asn
Pro
425
Leu
Tle

Ala

His

60

Trp
Val
Thr
Ala
250
Arg
Ser
Ser
Ala
Phe
330
Phe
Tle
Asn
Tyr
Leu
410
Ser
Ser
Leu

Gln

Tyr
490

Leu
Thr
Ala
235
Asn
Asp
Glu
Ala
Gly
315
Glu
Lys
Thr
Tle
Arg
395
Glu
Phe
Arg
Tle
Met

475
Glu

Glu
Leu
220
Ser
Tle
Ser
Gln
Glu
300
Ser
Leu
Gly
Glu
Asn
380
Leu
Ser
Asn
Val
Trp
460

Ala

Gly

Asp
205
Gln
Leu
Ala
Glu
Leu
285
Lys
Leu
Lys
Ala
Glu
365
Ala
Cys
His
Val
Lys
445
Ser

Asp

Val

190
Gln

Ala
Thr
Tyr
Gly
270
Glu
Pro
Leu
Asp
Asn
350
Asp
Val
Asp
Gly
Pro
430
Asn
Leu

Tyr

Thr

Asp
Lys
Asp
Arg
255
Asp
Phe
Asn
Glu
Gly
335
Arg
Met
Arg
Lys
Thr
415
Gly
Met
Gly

Val

His
495

Phe
Pro
Asn
240
Leu
Leu
Thr
Leu
Val
320
Tle
His
Tle
Cys
Tyr
400
Trp
Asp
Met
Asn
Arg

480

Asn
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Arg
Ala
Tle
Ala
545
Tle
Tyr
Asn
Val
Leu
625
Phe
Pro
Pro
Thr
Val
705
Glu
Gly
Ser
Thr
Tyr

785
Asp

Lys
Lys
Ser
530
Ala
Trp
Gly
Gly
Lys
610
Phe
Leu
Leu
Trp
Ala
690
Ala
Gly
Asn
Leu
Phe
770

Asp

Ile

Phe
Val
515
Val
Tyr
Asp
Gly
Leu
595
Ala
Leu
Thr
Thr
Pro
675
His
Glu
Arg
Asn
Lys
755
Trp

Leu

Ser

Asp
500
Ile
Glu
Thr
Trp
Asp
580
Val
Leu
Lys
Ser
Phe
660
Glu
Leu
Ala
Pro
Phe
740
Tyr
Arg

Ala

Cys

Asp

Glu

Ala
Tle
565
Phe
Phe
Tyr
Asn
Leu
645
Gly
Val
Lys
Glu
Asp
725
Gln
Ala
Ala

Arg

Glu

Ala
Glu
Ala
Leu
550
Asp
Asp
Ala
Ala
Asp
630
Leu
Leu
Ala
Glu
Glu
710
Leu
Tle
Gly
Leu
Trp

790
Val

Thr
Tyr
His
535
Glu
Gln
Asp
Asp
Asn
615
Asn
Val
Glu
Asp
Asp
695
Val
Val
Leu
Arg
Thr
775

Glu

Lys

Gln
Leu
520
Ala
Lys
Gly
Arg
Arg
600
Leu
Leu
Asp
Pro
Glu
680
Leu
Ala
Asp
Phe
Glu
760
Asp

Asn

Glu

Tle
505
Thr
Met
Tyr
Leu
Pro
585
Thr
Lys
Phe
Gly
Gly
665
Lys
Pro
Gln
Ser
Ser
745
Tyr
Asn
Ala

Asp

61

Glu

Asn

Gly

Pro

Glu

570

Thr

Glu

Leu

Thr

Lys

650

Glu

Gly

Trp

Lys

Asp

730

Lys

Leu

Asp

Gly

Ser

Ser
Lys
Asn
His
555
Lys
Asp
Ser
Glu
Asn
635
Leu
Ser
Glu
Ala
Leu
715
Tyr
Val
Lys
Arg
Lys

795
Val

Arg
Pro
Ser
540
Tyr
Asp
Tyr
Pro
Val
620
Ser
Thr
Gly
Val
Asp
700
Pro
Asn
Lys
Arg
Gly
780

Tyr

Leu

Met
Ala
525
Val
Gln
Gly
Glu
Lys
605
Lys
Ser
Tyr
Thr
Val
685
Glu
Glu
Leu
Gly
Leu
765
Ala

Ala

Val

Tyr
510
Lys
Gly
Gly
His
Phe
590
Leu
Asp
Ser
Gln
Phe
670
Tyr
Gly
Phe
Gly
Trp
750
Pro
Gly

Arg

Lys

Ala

Pro

Asp

Gly

Leu

075

Cys

Ala

Gly

Tyr

Ser

655

Ala

Arg

Phe

Lys

Leu

735

Pro

Glu

Tyr

Leu

Thr

Pro
Phe
Leu
Phe
560
Leu
Gly
Asn
Gln
Tyr
640
Arg
Leu
Val
Thr
Pro
720
Lys
Val
Phe
Gly
Lys

800
Ala
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Phe Thr Leu
Val Gly
835
Ala

Asp

Glu Glu

850

Lys Glu Leu

865
Tyr

Pro Asp

Val Lys Lys

Ser Lys
915
Thr

Arg
Glu Phe
930
Ser Ala Ala
945
Asn

Tyr Thr

Asp Asp Ser
Ala
995
13

1007

PRT

Gln Lys

<210>
211>
<212>
<213>

<400> 13

Pro
820
Arg
Gly
Thr
Arg
Asn
900
Val
Ala
Gln
Trp
Trp

980
Arg

805
Val

Gly
Leu
Asp
Leu
885
Phe
Arg
Asn
Ile
Val
965

Gly

Gln

Ala
Lys
Leu
Tyr
870
Glu
Ser
Trp
Gly
Glu
950
Arg

Gln

Leu

Leu
Tle
Pro
855
Arg
Gly
Pro
Tyr
Ala
935
Ala
Ala

Lys

Arg

Lys
Ala
840
Ala
Tyr
Asn
Tyr
Gln
920
Asp
Ala
Leu

Val

Leu
1000

Gly
825
Val
Phe
Tyr
Tyr
Leu
905
Leu
Leu
Asp
Ser
His

985
Val

810
Asp

Thr
Gly
Gly
Leu
890
Arg
Phe
Asn
His
Ala
970

Pro

Ile

Leu
Ala
Leu
Leu
875
Gly
Pro
Asp
Leu
Ala
955
Gln

Glu

Gln

Thr
Asp
Asn
860
Gly
Tle
Gln
Glu
Ser
940
Phe
Met

Phe

Pro

Val
Phe
845
Leu
Pro
Tyr
Glu
Lys
925
Ala
Asp
Gly

Cys

Leu
1005

Thr
830

Pro

Ala

Asn

Gln

Thr

910

Gly

Leu

Leu

Val

Leu

990
Leu

815
Tyr

Gly
Leu
Glu
Gly
895
Gly
Gly
Pro
Thr
Gly
975

Asp

Leu

Glu
Ala
Pro
Ser
880
Ala
Asn
Leu
Tyr
Asn
960
Gly

Ala

Lys

18 G LA P AR WA (Lactobacillus delbrueckii subsp. lactis)

Met Ser Asn Lys Leu Val Lys Glu Lys Arg Val Asp Gln Ala Asp Leu

1

5

10

15

Ala Trp Leu Thr Asp Pro Glu Val Tyr Glu Val Asn Thr Ile Pro Pro

20

25

30

His Ser Asp His Glu Ser Phe Gln Ser Gln Glu Glu Leu Glu Glu Gly

35

40

45

Lys Ser Ser Leu Val GIln Ser Leu Asp Gly Asn Trp Leu Ile Asp Tyr

50

95

60

Ala Glu Asn Gly Gln Gly Pro Ile Asn Phe Tyr Ala Glu Asp Phe Asp

62



CN 110678478 A

.1l

35/101 T

65

Asp Ser Asn

Gly
Ser
Ser
Val
145
Asn
Phe
Ala
Trp
Leu
225
Tyr
Pro
Val
Leu
Tyr
305
Ser
Met

Glu

Trp

Phe
Glu
Tyr
130
Ser
Gly
Met
Leu
Arg
210
Leu
Gln
Asn
Ala
Ala
290
Gln
Arg
Tyr

Phe

Asp
370

Gly
Glu
115
Val
Leu
His
Val
Tyr
195
Leu
His
Lys
Ala
Glu
275
Asp
Val
Gln
Leu
Asp

355
Ile

Phe
Gln
100
Ile
Arg
Lys
Phe
Thr
180
Lys
Ser
Leu
Gly
Ser
260
Lys
Leu
Arg
Glu
Asn
340

Ser

Lys

Lys
85

Pro
Phe
Tyr
Phe
Val
165
Lys
Tyr
Gly
Glu
Lys
245
Phe
Val
Pro
Leu
Val
325
Gly

Lys

Thr

70

Ser
Gln
Pro
Phe
Ala
150
Gly
Phe
Ser
Leu
Asp
230
Leu
Lys
Gly
Val
Tyr
310
Gly
Gln

Leu

Met

Val
Tyr
Pro
Asp
135
Gly
Tyr
Leu
Ser
Phe
215
Leu
Glu
Leu
Pro
Ala
295
Leu
Phe
Arg

Gly

Lys
375

Lys
Val
Gln
120
Leu
Ala
Gly
Lys
Ala
200
Arg
Lys
Val
Glu
Ile
280
Ala
Tyr
Arg
Ile
Arg

360
Gln

Val
Asn
105
Val
Asp
Ala
Glu
Lys
185
Ser
Ser
Leu
Glu
Val
265
Arg
Trp
Gln
Asn
Val
345

Ala

Ser

63

Pro
90

Tle
Pro
Glu
Thr
Asp
170
Glu
Trp
Val
Thr
Ala
250
Arg
Ser
Ser
Ala
Phe
330
Phe

Ile

Asn

75
Gly

Gln
Ser
Ala
Ala
155
Ser
Gly
Leu
Thr
Ala
235
Asn
Asp
Glu
Ala
Gly
315
Glu
Lys

Thr

Ile

Asn
Tyr
Lys
Leu
140
Tle
Phe
Asn
Glu
Leu
220
Ser
Tle
Ser
Lys
Glu
300
Ser
Leu
Gly

Glu

Asn
380

Leu
Pro
Asn
125
Trp
Tyr
Thr
Arg
Asp
205
Glu
Leu
Ala
Glu
Leu
285
Lys
Leu
Lys
Val
Ala

365
Ala

Glu
Trp
110
Pro
Asp
Val
Pro
Leu
190
Gln
Ala
Thr
Tyr
Gly
270
Gly
Pro
Leu
Asp
Asn
350

Asp

Val

Leu
95

Asp
Leu
Lys
Trp
Ser
175
Ala
Asp
Lys
Asp
Arg
255
Asp
Phe
Asn
Glu
Gly
335
Arg

Met

Arg

80
Gln

Gly
Ala
Glu
Leu
160
Glu
Val
Phe
Pro
Asn
240
Leu
Leu
Ser
Leu
Val
320
Tle
His
Tle

Cys
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Ser
385
Gly
Glu
Gln
Arg
Ser
465
Ala
Lys
Lys
Ser
Ala
545
Trp
Gly
Gly
Lys
Phe
625
Leu
Leu

Trp

Ala

His

Leu

Lys

His

Asp

450

Tyr

Asp

Phe

Glu

Val

530

Tyr

Asp

Gly

Leu

Ala

610

Ile

Ala

Thr

Pro

His

Tyr
Tyr
Val
Trp
435
Lys
Ala
Pro
Asp
Ile
515
Glu
Thr
Trp
Asp
Val
595
Leu
Lys
Ser
Phe
Glu

675
Leu

Pro
Val
Gly
420
Leu
Asn
Gly
Thr
Asp
500
Glu
Tyr
Ala
Tle
Phe
580
Phe
Tyr
Asn
Leu
Gly
660

Val

Lys

Asn
Tle
405
His
Gly
His
Thr
Arg
485
Ala
Glu
Ala
Leu
Asp
565
Asp
Ala
Ser
Asp
Leu
645
Leu

Glu

Glu

Gln
390
Asp
Glu
Ala
Ala
Val
470
Val
Thr
Tyr
His
Glu
550
Gln
Asp
Asp
Asn
Asn
630
Val
Glu

Asp

Asp

Ser

Glu

Asp

Ser

Ser

455

Phe

Gln

Gln

Leu

Ala

535

Lys

Gly

Arg

Arg

Leu

615

Leu

Asp

Pro

Glu

Leu

Leu
Ala
Pro
Leu
440
Tle
Ala
His
Tle
Thr
520
Met
Tyr
Leu
Pro
Thr
600
Lys
Phe
Gly
Gly
Lys

680

Pro

Phe Tyr Arg

Asn
Ser
425
Ser
Leu
Gln
Tyr
Glu
505
Lys
Gly
Pro
Glu
Thr
585
Thr
Leu
Thr
Lys
Glu
665
Gly

Trp

64

Leu
410
Phe
Arg
Tle
Met
Glu
490
Ser
Lys
Asn
His
Lys
570
Asp
Ser
Glu
Asn
Leu
650
Ser

Glu

Ala

395
Glu

Asn
Val
Trp
Ala
475
Gly
Arg
Pro
Ser
Tyr
555
Asp
Tyr
Pro
Val
Ser
635
Thr
Gly

Ile

Asp

Leu

Ser

Val

Lys

Ser

460

Asp

Val

Met

Ala

Val

540

Gln

Gly

Glu

Lys

Lys

620

Ser

Tyr

Thr

Val

Glu

Cys
His
Pro
Asn
445
Leu
Tyr
Thr
Tyr
Lys
525
Gly
Gly
His
Phe
Leu
605
Asp
Ala
Gln
Phe
Tyr

685
Gly

Asp
Gly
Gly
430
Met
Gly
Val
His
Ala
510
Pro
Asp
Gly
Leu
Cys
590
Ala
Gly
Tyr
Ser
Val
670

Gln

Phe

Lys
Thr
415
Asp
Met
Asn
Arg
Asn
495
Pro
Phe
Leu
Phe
Leu
57h
Gly
Asn
Gln
Tyr
Gln
655
Leu

Val

Thr

Tyr

400

Trp

Asp

Ala

Glu

Lys

480

Arg

Ala

Ile

Ala

Ile

560

Asp

Val

Leu

Phe

640

Pro

Pro

Thr

Val
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Ala
705
Gly
Asn
Tle
Phe
Asp
785
Tle
Thr
Asp
Glu
Glu
865
Ala
Glu
Ser
Phe
Ala
945
Tyr

Asp

Glu

690
Glu

Arg
Gly
Lys
Trp
770
Leu
Ser
Leu
Ser
Asn
850
Leu
Asp
Lys
Lys
Thr
930
Ala
Thr

Ser

Ala

Ala
Pro
Phe
Tyr
755
Arg
Ala
Tyr
Pro
Leu
835
Gly
Ser
Arg
Asn
Val
915
Ala
Gln
Trp

Trp

Arg
995

Glu
Glu
Arg
740
Ala
Ala
Lys
Glu
Val
820
Gly
Leu
Asp
Leu
Phe
900
Arg
Asn
Ile
Val
Gly

980
Gln

Glu
Leu
725
Ile
Gly
Leu
Trp
Ile
805
Ala
Lys
Leu
Tyr
Glu
885
Thr
Tyr
Gly
Glu
Arg
965

Gln

Leu

Ala
710
Val
Leu
Arg
Thr
Glu
790
Lys
Leu
Tle
Pro
Arg
870
Gly
Pro
Tyr
Ala
Ala
950
Ala

Lys

Lys

695
Val

Asp
Phe
Glu
Asp
775
Asn
Glu
Lys
Ala
Ala
855
Tyr
Ser
Tyr
Gln
Asp
935
Ala
Leu

Val

Leu

Thr
Ser
Ser
Tyr
760
Asn
Ala
Asn
Gly
Val
840
Phe
Tyr
Tyr
Leu
Leu
920
Leu
Asp
Ala
His

Val

1000

Lys Leu Pro

Asp
Lys
745
Leu
Asp
Gly
Ser
Asp
825
Thr
Gly
Gly
Leu
Arg
905
Phe
Asn
His
Ala
Pro

985
Ile

65

Phe
730
Ala
Lys
Arg
Lys
Ala
810
Leu
Ala
Leu
Leu
Gly
890
Pro
Asp
Leu
Ala
Gln
970

Glu

Gln

715

Asn
Lys
Arg
Gly
Tyr
795
Leu
Thr
Asn
Asn
Gly
875
Ile
Gln
Glu
Ser
Phe
955
Met

Phe

Pro

700
Glu

Leu
Gly
Leu
Ala
780
Ala
Val
Tle
Phe
Phe
860
Pro
Tyr
Glu
Glu
Ala
940
Glu
Gly

Cys

Leu

Phe
Gly
Trp
Pro
765
Gly
Arg
Lys
Thr
Pro
845
Ala
Asn
Gln
Ala
Gly
925
Leu
Leu
Val

Leu

Leu
1005

Tyr
Leu
Pro
750
Glu
Tyr
Leu
Thr
Tyr
830
Gly
Leu
Glu
Gly
Gly
910
Gly
Pro
Thr
Gly
Asp

990
Leu

Pro
Lys
735
Val
Phe
Gly
Gln
Thr
815
Glu
Ala
Pro
Ser
Ala
895
Asn
Leu
Tyr
Asn
Gly
975

Ala

Lys

Ala
720
Gly
Ser
Thr
Tyr
Asp
800
Phe
Val
Val
Lys
Tyr
880
Val
Arg
Glu
Ser
Asn
960

Asp

Gln
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<210> 14
<211> 1008
<212> PRT
213> FE LR FUAT T R oA Y S7 A
<400> 14
Met Ser Asn Lys Leu Val Lys Glu Lys Arg Val Asp Gln Ala Asp Leu
1 5 10 15
Ala Trp Leu Thr Asp Pro Glu Val Tyr Glu Val Asn Thr Ile Pro Pro
20 25 30
His Phe Asp His Glu Ser Phe Gln Ser Gln Glu Glu Leu Glu Glu Gly
35 40 45
Lys Ser Ser Leu Val Gln Ser Leu Asp Gly Asp Trp Leu Ile Asp Tyr
50 55 60
Ala Glu Asn Gly Gln Gly Pro Val Asn Phe Tyr Ala Glu Asp Phe Asp
65 70 75 80
Asp Ser Asn Phe Lys Ser Val Lys Val Pro Gly Asn Leu Glu Leu Gln
85 90 95
Gly Phe Gly Gln Pro Gln Tyr Val Asn Val Gln Tyr Pro Trp Asp Gly
100 105 110
Ser Glu Glu Ile Phe Pro Pro Gln Ile Pro Ser Lys Asn Pro Leu Ala
115 120 125
Ser Tyr Val Arg Tyr Phe Asp Leu Asp Glu Ala Phe Trp Asp Lys Glu
130 135 140
Val Ser Leu Lys Phe Asp Gly Ala Ala Thr Ala Ile Tyr Val Trp Leu
145 150 155 160
Asn Gly His Phe Val Gly Tyr Gly Glu Asp Ser Phe Thr Pro Ser Glu
165 170 175
Phe Met Val Thr Lys Phe Leu Lys Lys Glu Asn Asn Arg Leu Ala Val
180 185 190
Ala Leu Tyr Lys Tyr Ser Ser Ala Ser Trp Leu Glu Asp Gln Asp Phe
195 200 205
Trp Arg Met Ser Gly Leu Phe Arg Ser Val Thr Leu Gln Ala Lys Pro
210 215 220
Arg Leu His Leu Glu Asp Leu Lys Leu Thr Ala Ser Leu Thr Asp Asn
225 230 235 240
Tyr Gln Lys Gly Lys Leu Glu Val Glu Ala Asn Ile Ala Tyr Arg Leu
245 250 255
Pro Asn Ala Ser Phe Lys Leu Glu Val Arg Asp Ser Glu Gly Asp Leu
260 265 270

66
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Val
Leu
Tyr
305
Ser
Met
Glu
Trp
Ser
385
Gly
Glu
Asp
Ala
Glu
465
Lys
Arg
Ala
Tle
Ala
545

Ile

Tyr

Ala
Ala
290
Gln
Arg
Tyr
Phe
Asp
370
His
Leu
Lys
Gln
Arg
450
Ser
Ala
Lys
Lys
Ser
530
Ala

Trp

Gly

Glu
275
Asp
Val
Gln
Leu
Asp
355

Ile

Tyr

Val
His
435
Asp
Tyr
Asp
Phe
Val
515
Val
Tyr

Asp

Gly

Lys

Leu

Arg

Glu

Asn

340

Ser

Lys

Pro

Val

Gly

420

Trp

Lys

Ala

Pro

Asp

500

Ile

Glu

Thr

Trp

Asp

Leu
Pro
Leu
Val
325
Gly
Lys
Thr
Asn
Tle
405
Gly
Leu
Asn
Gly
Thr
485
Asp
Glu
Tyr
Ala
Tle

565
Phe

Gly

Val

310

Gly

Gln

Leu

Met

Gln

390

Asp

His

Gly

His

Thr

470

Arg

Ala

Glu

Ala

Leu

550

Asp

Asp

Pro
Ala
295
Leu
Phe
Arg
Gly
Lys
375
Ser
Glu
Glu
Ala
Ala
455
Val
Val
Thr
Tyr
His
535
Glu

Gln

Asp

Tle
280
Ala

Arg
Ile
Arg
360
Arg
Leu
Ala
Asp
Ser
440
Ser
Phe
Gln
Gln
Leu
520
Ala
Lys

Gly

Arg

Arg Ser Glu

Trp

Gln

Asn

Val

345

Ala

Ser

Phe

Asn

Pro

425

Leu

Ile

Ala

His

Ile

505

Thr

Met

Tyr

Leu

Pro

67

Ser
Ala
Phe
330
Phe
Tle
Asn
Tyr
Leu
410
Ser
Ser
Leu
Gln
Tyr
490
Glu
Asn
Gly
Pro
Glu

570
Thr

Ala
Gly
315
Glu
Lys
Thr
Ile
Arg
395

Glu

Phe

Tle
Met
475
Glu
Ser
Lys
Asn
His

555
Lys

Gln
Glu
300
Ser
Leu
Gly
Glu
Asn
380
Leu
Ser
Asn
Val
Trp
460
Ala
Gly
Arg
Pro
Ser
540
Tyr

Asp

Tyr

Leu
285
Lys
Leu
Lys
Ala
Glu
365
Ala
Cys
His
Val
Lys
445
Ser
Asp
Val
Met
Ala
525
Val
Gln

Gly

Glu

Glu

Pro

Leu

Asp

Asn

350

Asp

Val

Asp

Gly

Pro

430

Asn

Leu

Tyr

Thr

Tyr

510

Lys

Gly

Gly

His

Phe

Phe
Asn
Glu
Gly
335
Arg
Met
Arg
Lys
Thr
415
Gly
Met
Gly
Val
His
495
Ala
Pro
Asp
Gly
Leu

575
Cys

Thr
Leu
Val
320
Tle
His
Tle
Cys
Tyr
400
Trp
Asp
Met
Asn
Arg
480
Asn
Pro
Phe
Leu
Phe
560

Leu

Gly
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Asn Gly Leu

Val
Leu
625
Phe
Pro
Pro
Thr
Val
705
Glu
Gly
Ser
Thr
Tyr
785
Asp
Phe
Val
Glu
Lys

865
Tyr

Lys
610
Phe
Leu
Leu
Trp
Ala
690
Ala
Gly
Asn
Leu
Phe
770
Asp
Ile
Thr
Asp
Glu
850

Glu

Pro

595
Ala

Leu
Thr
Thr
Pro
675
His
Glu
Arg
Asn
Lys
755
Trp
Leu
Ser
Leu
Gly
835
Ala

Leu

Asp

580
Val

Leu
Lys
Ser
Phe
660
Glu
Leu
Ala
Pro
Phe
740
Tyr
Arg
Ala
Cys
Pro
820
Arg
Gly

Thr

Arg

Phe
Tyr
Asn
Leu
645
Gly
Val
Lys
Glu
Asp
725
Gln
Ala
Ala
Arg
Glu
805
Val
Gly
Leu

Asp

Leu
885

Ala
Ala
Asp
630
Leu
Leu
Ala
Glu
Glu
710
Leu
Tle
Gly
Leu
Trp
790
Val
Ala
Lys
Leu
Tyr

870
Glu

Asp
Asn
615
Asn
Val
Glu
Asp
Asp
695
Val
Val
Leu
Arg
Thr
775
Glu
Lys
Leu
Ile
Pro
855

Arg

Gly

Arg
600
Leu
Leu
Asp
Pro
Glu
680
Leu
Ala
Asp
Phe
Glu
760
Asp
Asn
Glu
Lys
Ala
840
Ala

Tyr

Asn

585
Thr

Lys
Phe
Gly
Gly
665
Lys
Pro
Gln
Ser
Ser
745
Tyr
Asn
Ala
Asp
Gly
825
Val
Phe

Tyr

Tyr

68

Glu
Leu
Thr
Lys
650
Glu
Gly
Trp
Lys
Asp
730
Lys
Leu
Asp
Gly
Ser
810
Asp
Thr
Gly

Gly

Leu
890

Ser
Glu
Asn
635
Leu
Ser
Glu
Ala
Leu
715
Tyr
Val
Lys
Arg
Lys
795
Val
Leu
Ala
Leu
Leu

875
Gly

Pro
Val
620
Ser
Thr
Gly
Val
Asp
700
Pro
Asn
Lys
Arg
Gly
780
Tyr
Leu
Thr
Asp
Asn
860

Gly

Ile

Lys
605
Lys
Ser
Tyr
Thr
Val
685
Glu
Glu
Leu
Gly
Leu
765
Ala
Ala
Val
Val
Phe
845
Leu

Pro

Tyr

590
Leu

Asp
Ser
Gln
Phe
670
Tyr
Gly
Phe
Gly
Trp
750
Pro
Gly
Arg
Lys
Thr
830
Pro
Ala

Asn

Gln

Ala
Gly
Tyr
Ser
655
Ala
Arg
Phe
Lys
Leu
735
Pro
Glu
Tyr
Leu
Thr
815
Tyr
Gly
Leu

Glu

Gly
895

Asn
Gln
Tyr
640
Arg
Leu
Val
Thr
Pro
720
Lys
Val
Phe
Gly
Lys
800
Ala
Glu
Ala
Pro
Ser

880
Ala
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Val
Arg
Glu
Ser
945
Asn

Asp

Gln

<210>
211>
<212>
<213>
<400>

Lys
Ser
Phe
930
Ala
Tyr

Asp

Lys

15
1008
PRT
TP FLAT BT R IR R S I Fof
15

Lys

Lys

915

Thr

Ala

Thr

Ser

Ala
995

Asn
900
Val

Ala

Gln

Trp
980
Arg

Phe
Arg
Asn
Ile
Val
965

Gly

Gln

Ser
Trp
Gly
Glu
950
Arg

Gln

Leu

Pro
Tyr
Ala
935
Ala
Ala

Lys

Arg

Tyr Leu
905

Gln Leu

920

Asp Leu

Ala Asp

Leu Ser

Val His
985

Leu Val

1000

Met Ser Asn Lys Leu Val Lys Glu Lys

1
Ala

His

Lys

Ala

65

Asp

Gly

Ser

Ser

Val
145

Trp
Ser
Ser
50

Glu
Ser
Phe
Glu
Tyr

130

Ser

Leu
Asp
35

Ser
Asn
Asn
Gly
Glu
115

Val

Leu

Thr
20

His
Leu
Gly
Phe
Gln
100
Tle

Arg

Lys

5
Asp

Glu

Val

Gln

Lys

85

Pro

Phe

Tyr

Phe

Pro

Ser

Gln

Gly

70

Ser

Gln

Pro

Phe

Asp
150

Glu
Phe
Ser
55

Pro
Val
Tyr
Pro
Asp

135
Gly

Val Tyr
25

Gln Ser

40

Leu Asp

Val Asn
Lys Val
Val Asn

105
Gln Ile
120

Leu Asp

Ala Ala

69

Arg Pro

Phe Asp

Asn Leu

His Ala
955

Ala Gln

970

Pro Glu

ITle Gln

Arg Val
10
Glu Val

Gln Glu
Gly Asp
Phe Tyr
75

Pro Gly
90

Val Gln
Pro Ser

Glu Ala

Thr Ala
155

Gln
Glu
Ser
940
Phe
Met

Phe

Pro

Asp
Asn
Glu
Trp
60

Ala
Asn
Tyr
Lys
Phe

140
Ile

Glu Thr
910

Lys Gly

925

Ala Leu

Glu Leu

Gly Val

Cys Leu
990

Leu Leu

1005

Gln Ala

Thr Ile
30

Leu Glu

45

Leu Ile

Glu Asp

Leu Glu

Pro Trp
110

Asn Pro

125

Trp Asp

Tyr Val

Gly
Gly
Pro
Thr
Gly
975

Asp

Leu

Asp
15

Pro
Glu
Asp
Phe
Leu
95

Asp
Leu

Lys

Trp

Asn
Leu
Tyr
Asn
960
Gly

Ala

Lys

Leu

Pro

Gly

Tyr

Asp

80

Gln

Gly

Ala

Glu

Leu
160
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Asn

Phe

Ala

Trp

Arg

225

Tyr

Pro

Val

Leu

Tyr

305

Ser

Met

Glu

Trp

Ser

385

Gly

Glu

Asp

Ala

Glu

Gly
Met
Leu
Arg
210
Leu
Gln
Asn
Ala
Ala
290
Gln
Arg
Tyr
Phe
Asp
370
His
Leu
Lys
Gln
Arg

450

Ser

His
Val
Tyr
195
Met
His
Lys
Ala
Glu
275
Asp
Val
Gln
Leu
Asp
355
Ile
Tyr
Tyr
Val
His
435

Asp

Tyr

Phe
Thr
180
Lys
Ser
Leu
Gly
Ser
260
Lys
Leu
Arg
Glu
Asn
340
Ser
Lys
Pro
Val
Gly
420
Trp

Lys

Ala

Val
165
Lys
Tyr
Gly
Glu
Lys
245
Phe
Leu
Pro
Leu
Val
325
Gly
Lys
Thr
Asn
Ile
405
Gly
Leu

Asn

Gly

Gly

Phe

Ser

Leu

Asp

230

Leu

Lys

Gly

Val

Tyr

310

Gly

Gln

Leu

Met

Gln

390

Asp

His

Gly

His

Thr

Tyr
Leu
Ser
Phe
215
Leu
Glu
Leu
Pro
Ala
295
Leu
Phe
Arg
Gly
Lys
375
Ser
Glu
Glu
Ala
Ala

455
Val

Gly
Lys
Ala
200
Arg
Lys
Val
Glu
Ile
280
Ala
Tyr
Arg
Ile
Arg
360
Arg
Leu
Ala
Asp
Ser
440

Ser

Phe

Glu Asp Ser

Lys
185
Ser
Ser
Leu
Glu
Val
265
Arg
Trp
Gln
Asn
Val
345
Ala
Ser
Phe
Asn
Pro
425
Leu
Tle

Ala

70

170
Glu

Trp
Val
Thr
Ala
250
Arg
Ser
Ser
Ala
Phe
330
Phe
Tle
Asn
Tyr
Leu
410
Ser
Ser

Leu

Gln

Asn
Leu
Thr
Ala
235
Asn
Asp
Glu
Ala
Gly
315
Glu
Lys
Thr
Ile
Arg
395

Glu

Phe

Ile

Met

Phe
Asn
Glu
Leu
220
Ser
Tle
Ser
Gln
Glu
300
Ser
Leu
Gly
Glu
Asn
380
Leu
Ser
Asn
Val
Trp

460
Ala

Thr
Arg
Asp
205
Gln
Leu
Ala
Glu
Leu
285
Lys
Leu
Lys
Ala
Glu
365
Ala
Cys
His
Val
Lys
445

Ser

Asp

Pro
Leu
190
Gln
Ala
Thr
Tyr
Gly
270
Glu
Pro
Leu
Asp
Asn
350
Asp
Val
Asp
Gly
Pro
430
Asn

Leu

Tyr

Ser
175
Ala
Asp
Lys
Asp
Arg
255
Asp
Phe
Asn
Glu
Gly
335
Arg
Met
Arg
Lys
Thr
415
Gly
Met

Gly

Val

Glu

Val

Phe

Pro

Asn

240

Leu

Leu

Thr

Leu

Val

320

Ile

His

Ile

Cys

Tyr

400

Trp

Asp

Met

Asn

Arg
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465

Lys Ala Asp

Arg
Ala
Tle
Ala
545
Tle
Tyr
Asn
Val
Leu
625
Phe
Pro
Pro
Thr
Val
705
Glu
Gly

Ser

Thr

Lys
Lys
Ser
530
Ala
Trp
Gly
Gly
Lys
610
Phe
Leu
Leu
Trp
Ala
690
Ala
Gly
Asn

Leu

Phe
770

Phe
Val
515
Val
Tyr
Asp
Gly
Leu
595
Ala
Leu
Thr
Thr
Pro
675
His
Glu
Arg
Asn
Lys

755
Trp

Pro
Asp
500
Tle
Glu
Thr
Trp
Asp
580
Val
Leu
Lys
Ser
Phe
660
Glu
Leu
Ala
Pro
Phe
740

Tyr

Arg

Thr
485
Asp
Glu
Tyr
Ala
Ile
565
Phe
Phe
Tyr
Asn
Leu
645
Gly
Val
Lys
Glu
Asp
725
Gln

Ala

Ala

470
Arg

Ala
Glu
Ala
Leu
550
Asp
Asp
Ala
Ala
Asp
630
Leu
Leu
Ala
Glu
Glu
710
Leu
Tle

Gly

Leu

Val
Thr
Tyr
His
535
Glu
Gln
Asp
Asp
Asn
615
Asn
Val
Glu
Asp
Asp
695
Val
Val
Leu

Arg

Thr
775

Gln
Gln
Leu
520
Ala
Lys
Gly
Arg
Arg
600
Leu
Leu
Asp
Pro
Glu
680
Leu
Ala
Asp
Phe
Glu

760
Asp

His
Tle
505
Thr
Met
Tyr
Leu
Pro
585
Thr
Lys
Phe
Gly
Gly
665
Lys
Pro
Gln
Ser
Ser
745

Tyr

Asn

71

Tyr
490
Glu
Asn
Gly
Pro
Glu
570
Thr
Glu
Leu
Thr
Lys
650
Glu
Gly
Trp
Lys
Asp
730
Lys

Leu

Asp

475
Glu

Ser
Lys
Asn
His
555
Lys
Asp
Ser
Glu
Asn
635
Leu
Ser
Glu
Ala
Leu
715
Tyr
Val

Lys

Arg

Gly
Arg
Pro
Ser
540
Tyr
Asp
Tyr
Pro
Val
620
Ser
Thr
Gly
Val
Asp
700
Pro
Asn
Lys

Arg

Gly
780

Val
Met
Ala
525
Val
Gln
Gly
Glu
Lys
605
Lys
Ser
Tyr
Thr
Val
685
Glu
Glu
Leu
Gly
Leu

765
Ala

Thr
Tyr
510
Lys
Gly
Gly
His
Phe
590
Leu
Asp
Ser
Gln
Phe
670
Tyr
Gly
Phe
Gly
Trp
750

Pro

Gly

His
495
Ala
Pro
Asp
Gly
Leu
57h
Cys
Ala
Gly
Tyr
Ser
655
Ala
Arg
Phe
Lys
Leu
735
Pro

Glu

Tyr

480

Asn
Pro
Phe
Leu
Phe
560
Leu
Gly
Asn
Gln
Tyr
640
Arg
Leu
Val
Thr
Pro
720
Lys
Val

Phe

Gly
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Tyr
785
Asp
Phe
Val
Glu
Lys
865
Tyr
Val
Arg
Glu
Ser
945
Asn

Asp

Gln

<210>
211>
<212>
<213>
<400>

Asp

Ile

Thr

Asp

Glu

850

Glu

Pro

Lys

Ser

Phe

930

Ala

Tyr

Asp

Lys

16
1008
PRT
TP FLAT R LR
16

Leu

Ser

Leu

Gly

835

Ala

Leu

Asp

Lys

Lys

915

Thr

Ala

Thr

Ser

Ala
995

Ala
Cys
Pro
820
Arg
Gly
Thr
Arg
Asn
900
Val
Ala
Gln
Trp
Trp

980
Arg

Arg
Glu
805
Val
Gly
Leu
Asp
Leu
885
Phe
Arg
Asn
Ile
Val
965

Gly

Gln

Trp
790
Val
Ala
Lys
Leu
Tyr
870
Glu
Ser
Trp
Gly
Glu
950
Arg

Gln

Leu

Glu

Lys

Leu

Ile

Pro

855

Arg

Gly

Pro

Tyr

Ala

935

Ala

Ala

Lys

Arg

Met Ser Asn Lys Leu Val Lys

1

5

Ala Trp Leu Thr Asp Pro Glu

20

His Ser Asp His Glu Ser Phe

35

Asn Ala Gly Lys

Glu Asp

Lys Gly
825

Ala Val

840

Ala Phe

Asn Tyr

Tyr Leu
905

Gln Leu

920

Asp Leu

Ala Asp

Leu Ser

Val His
985

Leu Val

1000

Glu Lys

Val Tyr

25
Gln Ser
40

72

Ser
810
Asp
Thr
Gly

Gly

Leu
890
Arg

Phe
Asn
His
Ala
970

Pro

Ile

Arg
10
Glu

Gln

795
Val

Leu
Ala
Leu
Leu
875
Gly
Pro
Asp
Leu
Ala
955
Gln

Glu

Gln

Val

Val

Glu

Tyr

Leu

Thr

Asp

Asn

860

Gly

Ile

Gln

Glu

Ser

940

Phe

Met

Phe

Pro

Asp

Asn

Glu

Ala Arg

Val Lys

Val Thr
830

Phe Pro

845

Leu Ala

Pro Asn

Tyr Gln

Glu Thr
910

Lys Gly

925

Ala Leu

Glu Leu

Gly Val

Cys Leu
990

Leu Leu

1005

Gln Ala

Thr Ile

30
Leu Glu
45

Leu
Thr
815
Tyr
Gly
Leu
Glu
Gly
895
Gly
Gly
Pro

Thr

Gly
975
Asp

Leu

Asp
15

Pro

Glu

Lys
800
Ala
Glu
Ala
Pro
Ser
880
Ala
Asn
Leu
Tyr
Asn
960
Gly

Ala

Lys

Leu

Pro

Gly
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Lys
Ala
65

Asp
Gly
Ser
Ser
Val
145
Asn
Phe
Ala
Trp
Leu
225
Tyr
Pro
Val
Leu
Tyr
305
Ser

Met

Glu

Ser
50

Glu
Ser
Phe
Glu
Tyr
130
Ser
Gly
Met
Leu
Arg
210
Leu
Gln
Asn
Ala
Ala
290
Gln
Arg

Tyr

Phe

Ser

Asn

Asn

Gly

Glu

115

Val

Leu

His

Val

Tyr

195

Leu

His

Lys

Ala

Glu

275

Asp

Val

Gln

Leu

Asp

Leu
Gly
Phe
Gln
100
Tle
Arg
Lys
Phe
Thr
180
Lys
Ser
Leu
Gly
Ser
260
Lys
Leu
Arg
Glu
Asn

340

Ser

Val
Gln
Lys
85

Pro
Phe
Tyr
Phe
Val
165
Lys
Tyr
Gly
Glu
Lys
245
Phe
Leu
Pro
Leu
Val
325

Gly

Lys

Gln
Gly
70

Ser
Gln
Pro
Phe
Ala
150
Gly
Phe
Ser
Leu
Asp
230
Leu
Lys
Gly
Val
Tyr
310
Gly

Gln

Leu

Ser
55

Pro
Val
Tyr
Pro
Asp
135
Gly
Tyr
Leu
Ser
Phe
215
Leu
Glu
Leu
Pro
Ala
295
Leu
Phe

Arg

Gly

Leu

Val

Lys

Val

Gln

120

Leu

Ala

Gly

Lys

Ala

200

Arg

Lys

Val

Glu

Ile

280

Ala

Tyr

Arg

Ile

Arg

Asp
Asn
Val
Asn
105
Val
Asp
Ala
Glu
Lys
185
Ser
Ser
Leu
Glu
Val
265
Arg
Trp
Gln
Asn
Val
345

Ala

73

Gly
Phe
Pro
90

Tle
Pro
Glu
Thr
Asp
170
Glu
Trp
Val
Thr
Ala
250
Arg
Ser
Ser
Ala
Phe
330

Phe

Ile

Asp
Tyr
75

Gly
Gln
Ser
Ala
Ala
155
Ser
Asn
Leu
Thr
Ala
235
Asn
Asp
Glu
Ala
Gly
315
Glu

Lys

Thr

Trp
60

Ala
Asn
Tyr
Lys
Phe
140
Tle
Phe
Asn
Glu
Leu
220
Ser
Tle
Ser
Gln
Glu
300
Ser
Leu

Gly

Glu

Leu

Glu

Leu

Pro

Asn

125

Trp

Tyr

Thr

Arg

Asp

205

Gln

Leu

Ala

Glu

Leu

285

Lys

Leu

Lys

Val

Glu

Tle
Asp
Glu
Trp
110
Pro
Asp
Val
Pro
Leu
190
Gln
Ala
Thr
Tyr
Gly
270
Glu
Pro
Leu
Asp
Asn

350
Asp

Asp
Phe
Leu
95

Asp
Leu
Lys
Trp
Ser
175
Ala
Asp
Lys
Asp
Arg
255
Asp
Phe
Asn
Glu
Gly
335

Arg

Met

Tyr
Asp
80

Gln
Gly
Ala
Glu
Leu
160
Glu
Val
Phe
Pro
Asn
240
Leu
Leu
Thr
Leu
Val
320
Tle
His

Ile
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Trp
Ser
385
Gly
Glu
Gln
Arg
Ser
465
Ala
Lys
Lys
Ser
Ala
545
Trp
Gly
Asn
Val
Leu
625

Phe

Pro

Asp
370
His
Leu
Lys
His
Asp
450
Tyr
Asp
Phe
Glu
Val
530
Tyr
Asp
Gly
Gly
Lys
610
Phe

Leu

Leu

355
Ile

Tyr
Tyr
Val
Trp
435
Lys
Ala
Pro
Asp
Ile
515
Glu
Thr
Trp
Gly
Leu
595
Ala
Leu

Thr

Thr

Lys
Pro
Val
Gly
420
Leu
Asn
Gly
Thr
Asp
500
Glu
Tyr
Ala
Ile
Asp
580
Val
Leu
Lys

Ser

Phe
660

Thr
Asn
Tle
405
His
Gly
His
Thr
Arg
485
Ala
Glu
Ala
Leu
Asp
565
Phe
Phe
Tyr
Asn
Leu

645
Gly

Met
Gln
390
Asp
Glu
Ala
Ala
Val
470
Val
Thr
Tyr
His
Glu
550
Gln
Asp
Ala
Ser
Asp
630

Leu

Leu

Lys
375
Ser
Glu
Asp
Ser
Ser
455
Phe
Gln
Gln
Leu
Ala
535
Lys
Gly
Asp
Asp
Asn
615
Asn

Val

Glu

360
Arg

Leu
Ala
Pro
Leu
440
Tle
Ala
His
Tle
Thr
520
Met
Tyr
Leu
Arg
Arg
600
Leu
Leu

Asp

Pro

Ser Asn Ile

Phe
Asn
Ser
425
Ser
Leu
Gln
Tyr
Glu
505
Lys
Gly
Pro
Glu
Pro
585
Thr
Lys
Phe

Gly

Gly
665

74

Tyr
Leu
410
Phe
Arg
Tle
Met
Glu
490
Ser
Lys
Asn
His
Lys
570
Thr
Thr
Leu
Thr
Lys

650
Glu

Arg
395
Glu
Asn
Val
Trp
Ala

475
Gly

Pro
Ser
Tyr
555
Asp
Asp
Ser
Glu
Asn
635

Leu

Ser

Asn
380
Leu
Ser
Val
Lys
Ser
460
Asp
Val
Met
Ala
Val
540
Gln
Gly
Tyr
Pro
Val
620
Ser

Thr

Gly

365
Ala

Cys
His
Pro
Asn
445
Leu
Tyr
Thr
Tyr
Lys
525
Gly
Gly
His
Glu
Lys
605
Lys
Ser

Tyr

Thr

Val
Asp
Gly
Gly
430
Met
Gly
Val
His
Ala
510
Pro
Asp
Gly
Leu
Phe
590
Leu
Asp
Ala

Gln

Phe
670

Arg
Lys
Thr
415
Asp
Met
Asn
Arg
Asn
495
Pro
Phe
Leu
Phe
Leu
575
Cys
Ala
Gly
Tyr
Ser

655
Val

Cys
Tyr
400
Trp
Asp
Ala
Glu
Lys
480
Arg
Ala
Ile
Ala
Ile
560
Tyr
Gly
Asn
Gln
Tyr
640

Gln

Leu
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Pro
Thr
Val
705
Ala
Gly
Ser
Thr
Tyr
785
Asp
Phe
Val
Val
Lys
865
Tyr
Val
Arg
Glu
Ser
945

Asn

Asp

Trp
Ala
690
Ala
Gly
Asn
Tle
Phe
770
Asp
Tle
Thr
Asp
Glu
850
Glu
Ala
Glu
Ser
Phe
930
Ala

Tyr

Asp

Pro
675
His
Glu
Arg
Gly
Lys
755
Trp
Leu
Ser
Leu
Ser
835
Asn
Leu
Asp
Lys
Lys
915
Thr
Ala

Thr

Ser

Glu

Leu

Ala

Pro

Phe

740

Tyr

Arg

Ala

Tyr

Pro

820

Leu

Gly

Ser

Arg

Asn

900

Val

Ala

Gln

Trp

Trp

Val
Lys
Glu
Glu
725
Arg
Ala
Ala
Lys
Glu
805
Val
Gly
Leu
Asp
Leu
885
Phe
Arg
Asn
Ile
Val

965
Gly

Glu
Glu
Glu
710
Leu
Tle
Gly
Leu
Trp
790
Tle
Ala
Lys
Leu
Tyr
870
Glu
Thr
Tyr
Gly
Glu
950

Arg

Gln

Asp
Asp
695
Ala
Val
Leu
Arg
Thr
775
Glu
Lys
Leu
Ile
Pro
855
Arg
Gly
Pro
Tyr
Ala
935
Ala

Ala

Lys

Glu
680
Leu
Val
Asp
Phe
Glu
760
Asp
Asn
Glu
Lys
Ala
840
Ala
Tyr
Ser
Tyr
Gln
920
Asp
Ala

Leu

Val

Lys Gly Glu

Pro

Thr

Ser

Ser

745

Tyr

Asn

Ala

Asn

Gly

825

Val

Phe

Tyr

Tyr

Leu

905

Leu

Leu

Asp

Ala

His

75

Trp
Lys
Asp
730
Lys
Leu
Asp
Gly
Ser
810
Asp
Thr
Gly
Gly
Leu
890
Arg
Phe
Asn
His
Ala

970

Pro

Ala
Leu
715
Phe
Ala
Lys
Arg
Lys
795
Val
Leu
Ala
Leu
Leu
875
Gly
Pro
Asp
Leu
Ala
955

Gln

Glu

Ile
Asp
700
Pro
Asn
Lys
Arg
Gly
780
Tyr
Leu
Thr
Asn
Asn
860
Gly
Ile
Gln
Glu
Ser
940
Phe

Met

Phe

Val
685
Glu
Glu
Leu
Gly
Leu
765
Ala
Ala
Val
Tle
Phe
845
Phe
Pro
Tyr
Glu
Glu
925
Ala
Glu

Gly

Cys

Tyr

Gly

Phe

Gly

Trp

750

Pro

Gly

Arg

Lys

Thr

830

Pro

Ala

Asn

Gln

Ala

910

Ser

Leu

Leu

Val

Leu

Gln
Phe
Tyr
Leu
735
Pro
Glu
Tyr
Leu
Thr
815
Tyr
Gly
Leu
Glu
Gly
895
Gly
Gly
Pro
Ser
Gly

975
Asp

Val
Thr
Pro
720
Lys
Val
Phe
Gly
Gln
800
Ala
Glu
Ala
Pro
Ser
880
Ala
Asn
Leu
Tyr
Asn
960

Gly

Ala
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980

985

Gln Glu Ala Arg Gln Leu Lys Leu Val

<210>
211>
<212>
<213>
<400>

17
1008
PRT
TP FLAT BT R R R S Fof
17

995

Met Ser Asn Lys

1
Ala

His
Lys
Ala
65

Asp
Gly
Ser
Ser
Val
145
Asn
Phe
Ala
Trp
Arg

225
Tyr

Trp
Ser
Ser
50

Glu
Ser
Phe
Glu
Tyr
130
Ser
Gly
Met
Leu
Arg
210

Leu

Gln

Leu
Asp
35

Ser
Asn
Asn
Gly
Glu
115
Val
Leu
His
Val
Tyr
195
Met
His

Lys

Thr
20

His
Leu
Gly
Phe
Gln
100
Ile
Arg
Lys
Phe
Thr
180
Lys
Ser

Leu

Gly

1000

Leu Val Lys Glu

5
Asp

Glu

Val

Gln

Lys

85

Pro

Phe

Tyr

Phe

Val

165

Lys

Tyr

Gly

Glu

Lys

Pro
Ser
Gln
Gly
70

Ser
Gln
Pro
Phe
Asp
150
Gly
Phe
Ser
Leu
Asp

230
Leu

Glu
Phe
Ser
55

Pro
Val
Tyr
Pro
Asp
135
Gly
Tyr
Leu
Ser
Phe
215

Leu

Glu

Val
Gln
40

Leu
Val
Lys
Val
Gln
120
Leu
Ala
Gly
Lys
Ala
200
Arg

Lys

Val

Lys
Tyr
25

Ser
Asp
Asn
Val
Asn
105
Ile
Asp
Ala
Glu
Lys
185
Ser
Ser
Leu

Glu

76

Ile

Arg
10

Glu
Gln
Gly
Phe
Pro
90

Val
Pro
Glu
Thr
Asp
170
Glu
Trp
Val

Thr

Ala

Gln

Val
Val
Glu
Asp
Tyr
75

Gly
Gln
Ser
Ala
Ala
155
Ser
Asn
Leu
Thr
Ala

235

Asn

Pro

Asp
Asn
Glu
Trp
60

Ala
Asn
Tyr
Lys
Phe
140
Tle
Phe
Asn
Glu
Leu
220

Ser

Ile

990
Leu Leu
1005

Gln Ala

Thr Ile
30

Leu Glu

45

Leu Ile

Glu Asp

Leu Glu

Pro Trp
110

Asn Pro

125

Trp Asp

Tyr Val

Thr Pro

Arg Leu
190

Asp Gln

205

Gln Ala

Leu Thr

Ala Tyr

Leu

Asp
15

Pro
Glu
Asp
Phe
Leu
95

Asp
Leu
Lys
Trp
Ser
175
Ala
Asp
Lys

Asp

Arg

Lys

Leu
Pro
Gly
Tyr
Asp
80

Gln
Gly
Ala
Glu
Leu
160
Glu
Val
Phe
Pro
Asn

240
Leu
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Pro Asn Ala

Val
Leu
Tyr
305
Ser
Met
Glu
Trp
Ser
385
Gly
Glu
Asp
Ala
Glu
465
Lys
Arg
Ala

Ile

Ala
545

Ala
Ala
290
Gln
Arg
Tyr
Phe
Asp
370
His
Leu
Lys
Gln
Arg
450
Ser
Ala
Lys
Lys
Ser

530
Ala

Glu
275
Asp
Val
Gln
Leu
Asp
355

Ile

Tyr

Val
His
435
Asp
Tyr
Asp
Phe
Val
515

Val

Tyr

Ser
260
Lys
Leu
Arg
Glu
Asn
340
Ser
Lys
Pro
Val
Gly
420
Trp
Lys
Ala
Pro
Asp
500
Ile

Glu

Thr

245
Phe

Leu
Pro
Leu
Val
325
Gly
Lys
Thr
Asn
Ile
405
Gly
Leu
Asn
Gly
Thr
485
Asp
Glu

Tyr

Ala

Lys

Gly

Val

310

Gly

Gln

Leu

Ile

Gln

390

Asp

His

Gly

His

Thr

470

Arg

Ala

Glu

Ala

Leu
550

Leu
Pro
Ala
295
Leu
Phe
Arg
Gly
Lys
375
Ser
Glu
Glu
Ala
Ala
455
Val
Val
Thr
Tyr
His

535
Glu

Glu
Tle
280
Ala
Tyr
Arg
Tle
Arg
360
Arg
Leu
Ala
Asp
Ser
440
Ser
Phe
Gln
Gln
Leu
520

Ala

Lys

Val
265
Arg
Trp
Gln
Asn
Val
345
Ala
Ser
Phe
Asn
Pro
425
Leu
Tle
Ala
His
Tle
505
Thr

Met

Tyr

7

250
Arg Asp

Ser Glu

Ser Ala

Ala Gly
315

Phe Glu

330

Phe Lys

Ile Thr

Asn Ile

Tyr Arg
395

Leu Glu

410

Ser Phe

Ser Arg
Leu Ile
Gln Met

475
Tyr Glu

490
Glu Ser

Asn Lys

Gly Asn

Pro His
55h

Ser
Gln
Glu
300
Ser
Leu
Gly
Glu
Asn
380
Leu
Ser
Asn
Val
Trp
460
Ala
Gly
Arg
Pro
Ser

540
Tyr

Glu
Leu
285
Lys
Leu
Lys
Val
Glu
365
Ala
Cys
His
Val
Lys
445
Ser
Asp
Val
Met
Ala
525

Val

Gln

Gly
270
Glu
Pro
Leu
Asp
Asn
350
Asp
Val
Asp
Gly
Pro
430
Asn
Leu
Tyr
Thr
Tyr
510
Lys

Gly

Gly

255
Asp

Phe
Asn
Glu
Gly
335
Arg
Met
Arg
Lys
Thr
415
Gly
Met
Gly
Val
His
495
Ala
Pro

Asp

Gly

Leu
Thr
Leu
Val
320
Tle
His
Tle
Cys
Tyr
400
Trp
Asp
Met
Asn
Arg
480
Asn
Pro
Phe

Leu

Phe
560
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Ile

Tyr

Asn

Val

Leu

625

Phe

Pro

Pro

Thr

Val

705

Glu

Gly

Ser

Thr

Tyr

785

Asp

Phe

Val

Glu

Lys

Trp
Gly
Gly
Lys
610
Phe
Leu
Leu
Trp
Ala
690
Ala
Gly
Asn
Leu
Phe
770
Asp
Ile
Thr
Asp
Glu

850
Glu

Asp
Gly
Leu
595
Ala
Leu
Thr
Thr
Pro
675
His
Glu
Arg
Asn
Lys
755
Trp
Leu
Ser
Leu
Gly
835

Ala

Leu

Trp
Asp
580
Val
Leu
Lys
Ser
Phe
660
Glu
Leu
Ala
Pro
Phe
740
Tyr
Arg
Ala
Cys
Pro
820
Arg

Gly

Thr

Ile
565
Phe
Phe
Tyr
Asn
Leu
645
Gly
Val
Lys
Glu
Asp
725
Gln
Ala
Ala
Arg
Glu
805
Val
Gly

Leu

Asp

Asp

Asp

Ala

Ala

Asp

630

Leu

Leu

Ala

Glu

Glu

710

Leu

Ile

Gly

Leu

Trp

790

Val

Ala

Lys

Leu

Tyr

Gln
Asp
Asp
Asn
615
Asn
Val
Glu
Asp
Asp
695
Val
Val
Leu
Arg
Thr
775
Glu
Lys
Leu
Ile
Pro

855
Arg

Gly
Arg
Arg
600
Leu
Leu
Asp
Pro
Glu
680
Leu
Ala
Asp
Phe
Glu
760
Asp
Asn
Glu
Lys
Ala
840

Ala

Tyr

Leu Glu Lys

Pro
585
Thr
Lys
Phe
Gly
Gly
665
Lys
Pro
Gln
Ser
Ser
745
Tyr
Asn
Ala
Asp
Gly
825
Val
Phe

Tyr

78

570
Thr

Glu
Leu
Thr
Lys
650
Glu
Gly
Trp
Lys
Asp
730
Lys
Leu
Asp
Gly
Ser
810
Asp
Thr

Gly

Gly

Asp
Ser
Glu
Asn
635
Leu
Ser
Glu
Ala
Leu
715
Tyr
Val
Lys
Arg
Lys
795
Val
Leu
Ala

Leu

Leu

Asp
Tyr
Pro
Val
620
Ser
Thr
Gly
Val
Asp
700
Pro
Asn
Lys
Arg
Gly
780
Tyr
Leu
Thr
Asp
Asn

860
Gly

Gly
Glu
Lys
605
Lys
Ser
Tyr
Thr
Val
685
Glu
Glu
Leu
Gly
Leu
765
Ala
Ala
Val
Val
Phe
845

Leu

Pro

His
Phe
590
Leu
Asp
Ser
Gln
Phe
670
Tyr
Gly
Phe
Gly
Trp
750
Pro
Gly
Arg
Lys
Thr
830
Pro

Ala

Asn

Leu
57h
Cys
Ala
Gly
Tyr
Ser
655
Ala
Arg
Phe
Lys
Leu
735
Pro
Glu
Tyr
Leu
Thr
815
Tyr
Gly

Leu

Glu

Leu

Gly

Asn

Gln

Tyr

640

Arg

Leu

Val

Thr

Pro

720

Lys

Val

Phe

Gly

Lys

800

Ala

Glu

Ala

Pro

Ser
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865
Tyr

Val

Arg

Glu

Ser

945

Asn

Asp

Gln

<210>
211>
<212>
<213>
<400>

Pro

Lys

Ser

Phe

930

Ala

Tyr

Asp

Lys

18
1008
PRT
TP FLAT BT R IR R I Fof
18

Asp

Lys

Lys

915

Thr

Ala

Thr

Ser

Ala
995

Met Ser Asn

1
Ala

His

Lys

Ala

65

Asp

Gly

Ser

Ser

Trp

Ser

Ser

50

Glu

Ser

Phe

Glu

Tyr

Leu
Asp
35

Ser
Asn
Asn
Gly
Glu

115
Val

Asn
900
Val
Ala

Gln

Trp
980
Arg

Lys
Thr
20

His
Leu
Gly
Phe
Gln
100

Ile

Arg

Leu
885
Phe
Arg
Asn
Tle
Val
965

Gly

Gln

Leu
5
Asp
Glu
Val
Gln
Lys
85
Pro

Phe

Tyr

870
Glu

Ser

Trp

Gly

Glu

950

Arg

Gln

Leu

Val

Pro

Ser

Gln

Gly

70

Ser

Gln

Pro

Phe

Gly

Pro

Tyr

Ala

935

Ala

Ala

Lys

Arg

Lys

Glu

Phe

Ser

95

Pro

Val

Tyr

Pro

Asn Tyr

Tyr Leu
905

Gln Leu

920

Asp Leu

Ala Asp

Leu Ser

Val His
985

Leu Val

1000

Glu Lys

Val Tyr
25

Gln Ser

40

Leu Asp

Val Asn

Lys Val

Val Asn
105

Gln Ile

120

Leu Asp

79

Leu
890
Arg
Phe
Asn
His
Ala
970

Pro

Ile

Arg
10

Glu
Gln
Gly
Phe
Pro
90

Val

Pro

Glu

875
Gly

Pro

Leu
Ala
955
Gln

Glu

Gln

Val

Val

Glu

Asp

Tyr

75

Gly

Gln

Ser

Ala

Ile

Gln

Glu

Ser

940

Phe

Met

Phe

Pro

Asp

Asn

Glu

Trp

60

Ala

Asn

Tyr

Lys

Phe

Tyr Gln

Glu Thr
910

Lys Gly

925

Ala Leu

Asp Leu

Gly Val

Cys Leu
990

Leu Leu

1005

Gln Ala

Thr Ile
30

Leu Glu

45

Leu Ile

Glu Asp
Leu Glu
Pro Trp

110

Asn Pro
125

Gly
895
Gly
Gly
Pro
Thr
Gly
975

Asp

Leu

Asp
15

Pro
Glu
Asp
Phe
Leu
95

Asp

Leu

Lys

880
Ala

Asn

Leu

Tyr

Asn

960

Gly

Ala

Lys

Leu

Pro

Gly

Tyr

Asp

80

Gln

Gly

Ala

Glu
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Val
145
Asn
Phe
Ala
Trp
Arg
225
Tyr
Pro
Val
Leu
Tyr
305
Ser
Met
Glu
Trp
Ser
385
Gly

Glu

Asp

130

Ser
Gly
Met
Leu
Arg
210
Leu
Gln
Asn
Ala
Ala
290
Gln
Arg
Tyr
Phe
Asp
370
His
Leu

Lys

Gln

Leu

His

Val

195

Met

His

Lys

Ala

Glu

275

Asp

Val

Gln

Leu

Asp

355

Ile

Tyr

Tyr

Val

His
435

Lys
Phe
Thr
180
Lys
Ser
Leu
Gly
Ser
260
Lys
Leu
Arg
Glu
Asn
340
Ser
Lys
Pro
Val
Gly

420
Trp

Phe
Val
165
Lys
Tyr
Gly
Glu
Lys
245
Phe
Leu
Pro
Leu
Val
325
Gly
Lys
Thr
Asn
Ile
405

Gly

Leu

Asp
150
Gly
Phe
Ser
Leu
Asp
230
Leu
Lys
Gly
Val
Tyr
310
Gly
Gln
Leu
Ile
Gln
390
Asp
His

Gly

135
Gly

Tyr
Leu
Ser
Phe
215
Leu
Glu
Leu
Pro
Ala
295
Leu
Phe
Arg
Gly
Lys
375
Ser
Glu

Glu

Ala

Ala
Gly
Lys
Ala
200
Arg
Lys
Val
Glu
Ile
280
Ala
Tyr
Arg
Ile
Arg
360
Arg

Leu

Ala

Ser
440

Ala Thr Ala

Glu
Lys
185
Ser
Ser
Leu
Glu
Val
265
Gly
Trp
Gln
Asn
Val
345
Ala
Ser
Phe
Asn
Pro

425
Leu

80

Asp
170
Glu
Trp
Val
Thr
Ala
250
Arg
Ser
Ser
Ala
Phe
330
Phe
Tle
Asn
Tyr
Leu
410

Ser

Ser

155

Ser
Asn
Leu
Thr
Ala
235
Asn
Asp
Glu
Ala
Gly
315
Glu
Lys
Thr
Tle
Arg
395
Glu

Phe

Arg

140
Ile

Phe
Asn
Glu
Leu
220
Ser
Tle
Ser
Gln
Glu
300
Ser
Leu
Gly
Glu
Asn
380
Leu
Ser

Asn

Val

Tyr
Thr
Arg
Asp
205
Gln
Leu
Ala
Glu
Leu
285
Lys
Leu
Lys
Val
Glu
365
Ala
Cys
His
Val

Lys
445

Val
Pro
Leu
190
Gln
Ala
Thr
Tyr
Gly
270
Glu
Pro
Leu
Asp
Asn
350
Asp
Val
Asp
Gly
Pro

430

Asn

Trp
Ser
175
Ala
Asp
Lys
Asp
Arg
255
Asp
Phe
Asn
Glu
Gly
335
Arg
Met
Arg
Lys
Thr
415

Gly

Met

Leu
160
Glu
Val
Phe
Pro
Asn
240
Leu
Leu
Thr
Leu
Val
320
Tle
His
Tle
Cys
Tyr
400
Trp

Asp

Met
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Ala
Glu
465
Lys
Arg
Ala
Tle
Ala
545
Tle
Tyr
Asn
Val
Leu
625
Phe
Pro
Pro
Thr
Val
705
Glu

Gly

Ser

Arg
450
Ser
Ala
Lys
Lys
Ser
530
Ala
Trp
Gly
Gly
Lys
610
Phe
Leu
Leu
Trp
Ala
690
Ala
Gly

Asn

Leu

Asp

Tyr

Asp

Phe

Val

515

Val

Tyr

Asp

Gly

Leu

595

Ala

Leu

Thr

Thr

Pro

675

His

Glu

Arg

Asn

Lys

Lys
Ala
Pro
Asp
500
Tle
Glu
Thr
Trp
Asp
580
Val
Leu
Lys
Ser
Phe
660
Glu
Leu
Ala
Pro
Phe

740
Tyr

Asn
Gly
Thr
485
Asp
Glu
Tyr
Ala
Ile
565
Phe
Phe
Tyr
Asn
Leu
645
Gly
Val
Lys
Glu
Asp
725

Gln

Ala

His
Thr
470
Arg
Ala
Glu
Ala
Leu
550
Asp
Asp
Ala
Ala
Asp
630
Leu
Leu
Ala
Glu
Glu
710
Leu

Ile

Gly

Ala
455
Val
Val
Thr
Tyr
His
535
Glu
Gln
Asp
Asp
Asn
615
Asn
Val
Glu
Asp
Asp
695
Val
Val

Leu

Arg

Ser

Phe

Gln

Gln

Leu

520

Ala

Lys

Gly

Arg

Arg

600

Leu

Leu

Asp

Pro

Glu

680

Leu

Ala

Asp

Phe

Glu

Tle Leu Ile

Ala
His
Tle
505
Thr
Met
Tyr
Leu
Pro
585
Thr
Lys
Phe
Gly
Gly
665
Lys
Pro
Gln
Ser
Ser
745

Tyr

81

Gln
Tyr
490
Glu
Asn
Gly
Pro
Glu
570
Thr
Glu
Leu
Thr
Lys
650
Glu
Gly
Trp
Lys
Asp
730

Lys

Leu

Met
475
Glu
Ser
Lys
Asn
His
555
Lys
Asp
Ser
Glu
Asn
635
Leu
Ser
Glu
Ala
Leu
715
Tyr

Val

Lys

Trp
460
Ala
Gly
Arg
Pro
Ser
540
Tyr
Asp
Tyr
Pro
Val
620
Ser
Thr
Gly
Val
Asp
700
Pro
Asn

Lys

Arg

Ser

Asp

Val

Met

Ala

525

Val

Gln

Gly

Glu

Lys

605

Lys

Ser

Tyr

Thr

Val

685

Glu

Glu

Leu

Gly

Leu

Leu
Tyr
Thr
Tyr
510
Lys
Gly
Gly
His
Phe
590
Leu
Asp
Ser
Gln
Phe
670
Tyr
Gly
Phe
Gly
Trp

750

Pro

Gly
Val
His
495
Ala
Pro
Asp
Gly
Leu
575
Cys
Ala
Gly
Tyr
Ser
655
Ala
Arg
Phe
Lys
Leu
735

Pro

Glu

Asn
Arg
480
Asn
Pro
Phe
Leu
Phe
560
Leu
Gly
Asn
Gln
Tyr
640
Arg
Leu
Val
Thr
Pro
720
Lys

Val

Phe
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Thr
Tyr
785
Asp
Phe
Val
Glu
Lys
865
Tyr
Val
Arg
Glu
Ser
945
Asn

Asp

Gln

<210>
211>
<212>
<213>
<400>

Phe
770
Asp
Ile
Thr
Asp
Glu
850
Glu
Pro
Lys
Ser
Phe
930
Ala
Tyr

Asp

Lys

19
1007
PRT
TP FLAT R LR
19

755
Trp

Leu

Ser

Leu

Gly

835

Ala

Leu

Asp

Lys

Lys

915

Thr

Ala

Thr

Ser

Ala
995

Arg
Ala
Cys
Pro
820
Arg
Gly
Thr
Arg
Asn
900
Val
Ala
Gln
Trp
Trp

980
Arg

Ala
Arg
Glu
805
Val
Gly
Leu
Asp
Leu
885
Phe
Arg
Asn
Ile
Val
965

Gly

Gln

Leu
Trp
790
Val
Ala
Lys
Leu
Tyr
870
Glu
Ser
Trp
Gly
Glu
950
Arg

Gln

Leu

Thr
775
Glu
Lys
Leu
Tle
Pro
855
Arg
Gly
Pro
Tyr
Ala
935
Ala
Ala

Lys

Arg

Met Ser Asn Lys Leu Val Lys

1

5

Ala Trp Leu Thr Asp Pro Glu

760

Asp Asn Asp Arg

Asn Ala

Glu Asp

Lys Gly
825

Ala Val

840

Ala Phe

Tyr Tyr
Asn Tyr
Tyr Leu
905
Gln Leu
920
Asp Leu
Ala Asp
Leu Ser
Val His
985

Leu Val
1000

Glu Lys

Val Tyr

82

Gly
Ser
810
Asp
Thr
Gly

Gly

Leu
890
Arg

Phe

Asn

His

Ala
970

Pro

Ile

Arg
10
Glu

Lys
795
Val
Leu
Ala
Leu
Leu
875
Gly
Pro
Asp
Leu
Ala
955
Gln

Glu

Gln

Val

Val

Gly
780
Tyr
Leu
Thr
Asp
Asn
860
Gly
Tle
Gln
Glu
Ser
940
Phe
Met

Phe

Pro

Asp

Asn

765
Ala Gly

Ala Arg
Val Lys
Val Thr

830
Phe Pro

845
Leu Ala

Pro Asn
Tyr Gln
Glu Thr
910
Lys Gly
925
Ala Leu
Glu Leu
Gly Val
Cys Leu
990

Leu Leu
1005

Gln Ala

Thr Tle

Tyr
Leu
Thr
815
Tyr
Gly
Leu
Glu
Gly
895
Gly
Gly
Pro
Thr
Gly
975

Asp

Leu

Asp
15

Pro

Gly
Lys
800
Ala
Glu
Ala
Pro
Ser
880
Ala
Asn
Leu
Tyr
Asn
960
Gly

Ala

Lys

Leu

Pro
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His
Lys
Ala
65

Asp
Gly
Ser
Ser
Val
145
Asn
Phe
Ala
Trp
Leu
225
Tyr
Pro
Val
Leu
Tyr

305

Ser

Ser
Ser
50

Glu
Ser
Phe
Glu
Tyr
130
Ser
Gly
Met
Leu
Arg
210
Leu
Gln
Asn
Ala
Ala
290

Gln

Arg

Asp
35

Ser
Asn
Asn
Gly
Glu
115
Val
Leu
His
Val
Tyr
195
Leu
His
Lys
Ala
Glu
275
Asp

Val

Gln

20
His

Leu
Gly
Phe
Gln
100
Ile
Arg
Lys
Phe
Thr
180
Lys
Ser
Leu
Gly
Ser
260
Lys
Leu

Arg

Glu

Glu
Val
Gln
Lys
85

Pro
Phe
Tyr
Phe
Val
165
Lys
Tyr
Gly
Glu
Lys
245
Phe
Val
Pro

Leu

Val
325

Ser
Gln
Gly
70

Ser
Gln
Pro
Phe
Ala
150
Gly
Phe
Ser
Leu
Asp
230
Leu
Lys
Gly
Val
Tyr

310
Gly

Phe
Ser
55

Pro
Val
Tyr
Pro
Asp
135
Gly
Tyr
Leu
Ser
Phe
215
Leu
Glu
Leu
Pro
Ala
295

Leu

Phe

Gln
40

Leu
Ile
Lys
Val
Gln
120
Leu
Ala
Gly
Lys
Ala
200
Arg
Lys
Val
Glu
Ile
280
Ala

Tyr

Arg

25

Ser
Asp
Asn
Val
Asn
105
Val
Asp
Ala
Glu
Lys
185
Ser
Ser
Leu
Glu
Val
265
Arg
Trp

Gln

Asn

83

Gln
Gly
Phe
Pro
90

Tle
Pro
Glu
Thr
Asp
170
Glu
Trp
Val
Thr
Ala
250
Arg
Ser
Ser

Ala

Phe
330

Glu
Asn
Tyr
75

Gly
Gln
Ser
Ala
Ala
155
Ser
Gly
Leu
Thr
Ala
235
Asn
Asp
Glu
Ala
Gly

315
Glu

Glu
Trp
60

Ala
Asn
Tyr
Lys
Leu
140
Tle
Phe
Asn
Glu
Leu
220
Ser
Tle
Ser
Lys
Glu
300

Ser

Leu

Leu
45

Leu
Glu
Leu
Pro
Asn
125
Trp
Tyr
Thr
Arg
Asp
205
Glu
Leu
Ala
Glu
Leu
285
Lys

Leu

Lys

30
Glu

Ile
Asp
Glu
Trp
110
Pro
Asp
Val
Pro
Leu
190
Gln
Ala
Thr
Tyr
Gly
270
Asp
Pro

Leu

Asp

Glu
Asp
Phe
Leu
95

Asp
Leu
Lys
Trp
Ser
175
Ala
Asp
Lys
Asp
Arg
255
Asp
Phe
Asn

Glu

Gly
335

Gly
Tyr
Asp
80

Gln
Gly
Ala
Glu
Leu
160
Glu
Val
Phe
Pro
Asn
240
Leu
Leu
Ser
Leu
Val

320
Ile
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Met
Glu
Trp
Ser
385
Gly
Glu
Gln
Arg
Ser
465
Ala
Lys
Lys
Ser
Ala
545
Trp
Gly
Gly
Lys
Phe

625
Leu

Tyr
Phe
Asp
370
His
Leu
Lys
His
Asp
450
Tyr
Asp
Phe
Glu
Val
530
Tyr
Asp
Gly
Leu
Ala
610

Ile

Thr

Leu
Asp
355
Ile
Tyr
Tyr
Val
Trp
435
Lys
Ala
Pro
Asp
Ile
515
Glu
Thr
Trp
Asp
Val
595
Leu

Lys

Ser

Asn
340
Ser
Lys
Pro
Val
Gly
420
Leu
Asn
Gly
Thr
Asp
500
Glu
Tyr
Ala
Tle
Phe
580
Phe
Tyr

Asn

Leu

Gly

Lys

Thr

Asn

Ile

405

His

Gly

His

Thr

Arg

485

Ala

Glu

Ala

Leu

Asp

565

Asp

Ala

Ser

Asp

Leu

Gln
Leu
Met
Gln
390
Asp
Glu
Ala
Ala
Val
470
Val
Thr
Tyr
His
Glu
550
Gln
Asp
Asp
Asn
Asn

630
Val

Arg
Gly
Lys
375
Ser
Glu
Asp
Ser
Ser
455
Phe
Gln
Gln
Leu
Ala
535
Lys
Gly
Arg
Arg
Leu
615

Leu

Asp

Tle
Arg
360
Gln
Leu
Ala
Pro
Leu
440
Tle
Ala
His
Tle
Thr
520
Met
Tyr
Leu
Pro
Thr
600
Lys

Phe

Gly

Val
345
Ala
Ser
Phe
Asn
Ser
425
Ser
Leu
Gln
Tyr
Glu
505
Lys
Gly
Pro
Glu
Thr
585
Thr
Leu
Thr

Lys

84

Phe

Ile

Asn

Tyr

Leu

410

Phe

Arg

Ile

Met

Glu

490

Ser

Lys

Asn

His

Lys

570

Asp

Ser

Glu

Asn

Leu

Lys
Thr
Ile
Arg
395
Glu
Asn
Val
Trp
Ala

475
Gly

Pro
Ser
Tyr
555
Asp
Tyr
Pro
Val
Ser

635
Thr

Gly
Glu
Asn
380
Leu
Ser
Val
Lys
Ser
460
Asp
Val
Met
Ala
Val
540
Gln
Gly
Glu
Lys
Lys
620

Ser

Tyr

Val
Ala
365
Ala
Cys
His
Pro
Asn
445
Leu
Tyr
Thr
Tyr
Lys
525
Gly
Gly
His
Phe
Leu
605
Asp

Ala

Gln

Asn
350
Asp
Val
Asp
Gly
Gly
430
Met
Gly
Val
His
Ala
510
Pro
Asp
Gly
Leu
Cys
590
Ala
Gly

Tyr

Ser

Arg

Met

Arg

Lys

Thr

415

Asp

Met

Asn

Arg

Asn

495

Pro

Phe

Leu

Phe

Leu

075

Gly

Asn

Gln

Tyr

Gln

His
Tle
Cys
Tyr
400
Trp
Asp
Ala
Glu
Lys
480
Arg
Ala
Tle
Ala
Tle
560
Tyr
Asp
Val
Leu
Phe

640

Pro
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Leu Thr Phe

Trp
Ala
Ala
705
Gly
Asn
Tle
Phe
Asp
785
Tle
Thr
Asp
Glu
Glu
865
Ala
Glu
Ser

Phe

Ala
945

Pro
His
690
Glu
Arg
Gly
Lys
Trp
770
Leu
Ser
Leu
Ser
Asn
850
Leu
Asp
Lys
Lys
Thr

930
Ala

Glu
675
Leu
Ala
Pro
Phe
Tyr
755
Arg
Ala
Tyr
Pro
Leu
835
Gly
Ser
Arg
Asn
Val
915

Ala

Gln

Gly
660
Val
Lys
Glu
Glu
Arg
740
Ala
Ala
Lys
Glu
Val
820
Gly
Leu
Asp
Leu
Phe
900
Arg

Asn

Ile

645
Leu

Glu
Glu
Glu
Leu
725
Tle
Gly
Leu
Trp
Tle
805
Ala
Lys
Leu
Tyr
Glu
885
Thr
Tyr

Gly

Glu

Glu
Asp
Asp
Ala
710
Val
Leu
Arg
Thr
Glu
790
Lys
Leu
Ile
Pro
Arg
870
Gly
Pro
Tyr

Ala

Ala
950

Pro
Glu
Leu
695
Val
Asp
Phe
Glu
Asp
775
Asn
Glu
Lys
Ala
Ala
855
Tyr
Ser
Tyr
Gln
Asp

935
Ala

Gly
Lys
680
Pro
Thr
Ser
Ser
Tyr
760
Asn
Ala
Asn
Gly
Val
840
Phe
Tyr
Tyr
Leu
Leu
920

Leu

Asp

Glu
665
Gly
Trp
Lys
Asp
Lys
745
Leu
Asp
Gly
Ser
Asp
825
Thr
Gly
Gly
Leu
Arg
905
Phe

Asn

His

85

650

Ser
Glu
Ala
Leu
Phe
730
Ala
Lys
Arg
Lys
Ala
810
Leu
Ala
Leu
Leu
Gly
890
Pro
Asp

Leu

Ala

Gly
Ile
Asp
Pro
715
Asn
Lys
Arg
Gly
Tyr
795
Leu
Thr
Asn
Asn
Gly
875
Ile
Gln
Glu

Ser

Phe
955

Thr
Val
Glu
700
Glu
Leu
Gly
Leu
Ala
780
Ala
Val
Tle
Phe
Phe
860
Pro
Tyr
Glu
Glu
Ala

940
Glu

Phe
Tyr
685
Gly
Phe
Gly
Trp
Pro
765
Gly
Arg
Lys
Thr
Pro
845
Ala
Asn
Gln
Ala
Gly
925

Leu

Leu

Ala
670
Gln
Phe
Tyr
Leu
Pro
750
Glu
Tyr
Leu
Thr
Tyr
830
Gly
Leu
Glu
Gly
Gly
910
Gly

Pro

Thr

655
Leu

Val
Thr
Pro
Lys
735
Val
Phe
Gly
Gln
Ala
815
Glu
Ala
Pro
Ser
Met
895
Asn
Leu

Tyr

Asn

Pro
Thr
Val
Ala
720
Gly
Ser
Thr
Tyr
Asp
800
Phe
Val
Val
Lys
Tyr
880
Val
Arg
Glu

Ser

Asn
960
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Tyr Thr Trp Val Arg Ala Leu Ala Ala Gln Met Gly Val Gly Gly Asp
965 970 975
Asp Ser Trp Gly Gln Lys Val His Pro Glu Phe Cys Leu Asp Ala Gln
980 985 990
Glu Ala Arg Gln Leu Lys Leu Val Ile Gln Pro Leu Leu Leu Lys
995 1000 1005
<210> 20
<211> 628
<212> PRT
<213> FitF A Lactobacillus helvaticus)
<400> 20
Met GIn Ala Asn Ile Asn Trp Leu Asp Asn Pro Glu Val Phe Arg Val
1 5 10 15
Asn GIn Leu Pro Ala His Ser Asp His Pro Phe Phe Arg Asp Tyr Arg
20 25 30
Glu Trp Gln Lys Gln His Ser Ser Tyr Gln Gln Ser Leu Asn Gly Lys
35 40 45
Trp Lys Phe His Phe Ser Ala Asn Pro Met Asp Arg Pro Gln Asp Phe
50 55 60
Tyr Gln Arg Asp Phe Asp Ser Ser Asn Phe Asp Ser Ile Pro Val Pro
65 70 75 80
Ser Glu Ile Glu Leu Ser Asn Tyr Thr Gln Asn Gln Tyr Ile Asn Val
85 90 95
Leu Phe Pro Trp Glu Gly Lys Ile Phe Arg Arg Pro Ala Tyr Ala Leu
100 105 110
Asp Pro Asn Asp His Glu Glu Gly Ser Phe Ser Lys Gly Ala Asp Asn
115 120 125
Thr Val Gly Ser Tyr Leu Lys Arg Phe Asp Leu Ser Ser Ala Leu Ile
130 135 140
Gly Lys Asp Val His Ile Lys Phe Glu Gly Val Glu Gln Ala Met Tyr
145 150 155 160
Val Trp Leu Asn Gly His Phe Val Gly Tyr Ala Glu Asp Ser Phe Thr
165 170 175
Pro Ser Glu Phe Asp Leu Thr Pro Tyr Ile Gln Asp Lys Asp Asn Leu
180 185 190
Leu Ala Val Glu Val Phe Lys His Ser Thr Ala Ser Trp Leu Glu Asp
195 200 205
Gln Asp Met Phe Arg Phe Ser Gly Ile Phe Arg Ser Val Glu Leu Leu
210 215 220

86
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Gly
225
Ala
Gly
His
Asn
Tyr
305
Leu
Pro
Val
Ser
Ala
385
Cys
His
Pro
Asn
Leu
465
Phe
Val

Met

Pro

Ile

Asp

Lys

Thr

Asn

290

Leu

Glu

Glu

Asn

Asp

370

Val

Asp

Gly

Gly

Asn

450

Gly

Tyr

His

Tyr

Lys

Pro

Asn

Lys

Leu

275
Glu

Leu
Lys
Arg
355
Met
Arg
Gln
Thr
Ser
435
Tyr
Asn
Lys
Arg
Leu

515

Pro

Ala
Tyr
Ala
260
Leu
Lys
Gln
Tle
Val
340
His
Thr
Thr
Asn
Trp
420
Tle
Glu
Glu
Ser
Pro
500

Pro

Phe

Thr
Gln
245
Gly
Glu
Phe
Leu
Pro
325
Val
Glu
Thr
Cys
Gly
405
Gln
Pro
Thr
Ser
His
485
Glu

Pro

Met

His
230
Asp
Ser
Lys
Glu
Leu
310

Phe

Leu

Asp
His
390
Ile
Lys
Gln
Phe
Tyr
470
Asp
Leu

Lys

Glu

Leu

Gly

Phe

Asn

Asn

295

Ile

Gln

Leu

Asp

Ile

375

Tyr

Tyr

Met

Trp

Lys

455

Ala

Asp

Lys

Lys

Cys

Met
Tle
His
Glu
280
Val
Glu
Phe
Asn
Ala
360
Asn
Pro
Val
Gly
Lys
440
Asn
Gly
Thr
Asp
Val

520
Glu

Asp
Phe
Leu
265
Asp
His
Val
Gly
Gly
345
Lys
Thr
Asn
Met
Glu
425
Glu
His
Asp
Arg
Lys
505
Glu

Tyr

87

Met Asp
235

Asn Leu

250

Leu Val

Ile Lys

Leu Trp

Tyr Asp
315
Phe Arg

330
Lys Arg

Arg Gly

Phe Lys

Gln Ile
395

Ala Glu

410

Ile Glu

Ala Val

Thr Ser

Asn Ile
475

Leu Val

490

Ile Ser

Glu Tyr

Met His

Leu

Lys

Lys

Glu

Asn

300

Glu

Arg

Leu

Arg

Glu

380

Pro

Asn

Pro

Ile

Ile

460

Ile

His

Asp

Leu

Asp

Lys
Leu
Asp
Asn
285
Asn
Gln
Ile
Ile
Ser
365
Asn
Trp
Asn
Ser
Asp
445
Leu
Ala
Tyr
Val
Gln

525
Met

Pro
His
Tle
270
Val
His
Gln
Glu
Tle
350
Tle
Asn
Tyr
Leu
Asp
430
Arg
Phe
Met
Glu
Glu
510

Asn

Gly

Arg
Phe
255
Lys
Gln
Asp
Asn
Ile
335
Asn
Thr
Ile
Tyr
Glu
415
Asn
Ala
Trp
Asn
Gly
495
Ser

Asp

Asn

Val
240
Tle
Gly
Tle
Pro
Leu
320
Ser
Gly
Met
Asn
Leu
400
Ser
Val
Arg
Ser
Glu
480
Val
Cys

Pro

Ser
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530
Asp Gly Gly Met Gly
545
Tyr Phe Gly Gly Phe
565
His Asp Glu Ile Ser
580
Asp Asp Arg His Ser
595
Ala Asp Arg Thr Pro
610
Gly Leu His Lys
625
<210> 21
211> 318
<212> PRT
<213> HiEFAFH
<400> 21
Met Asp Tyr Thr Asn
1 5
Phe Gly Val Asn Gly
20
Gly Gly Leu Glu Ser
35
Val Pro Thr Pro Thr
50
Ser Gly Phe Asn Leu
65
Thr Lys Cys Thr Asp
85
Glu Leu Pro Ile Ala
100
Ala Lys Ser Ala Glu
115
Ala Thr Asn Ala Lys
130
Lys Val Thr Met Arg
145
Val Tle Gly Ile Arg

Ser
550
Tle
Gly

Asp

Lys

Asn

Lys

Leu

Phe

Lys

70

Ile

Pro

Ile

Ile

Tyr

150
Leu

535
Tyr

Trp

His

Tyr

Pro
615

Gln
Asp
Lys
Trp
55

Ala
His
Phe
Ser
Ile
135

Tyr

Ile

Ile

Asp

Asp

Glu

600
Ala

Leu

Phe

Val

40

Arg

Ala

Leu

Asn

Phe

120

Gly

Met

Lys Leu Leu

Phe
Val
585
Phe

Met

His

Gln

25

His

Ala

Gln

Lys

Asn

105

Thr

Asn

Lys

Pro

88

Tle
570
Leu

Ser

Gln

Ile
10

Tyr
Gly
Thr
Trp
Val
90

Lys
Tyr
Ile

Lys

Thr

555
Asp

Arg

Gly

Glu

Ile

Ile

Lys

Thr

Leu

75

Asp

Phe

Gln

Asp

Gly

155
Ala

540
Asp

Gln

Tyr

Asp

Val
620

Tyr
Phe
Glu
Asp
60

Gly
Arg
Ser
Thr
Asp
140

Leu

Ala

Lys

Ala

Gly

Gly

605
Arg

Gly
Ser
Trp
45

Asn
Ala
His
Asn
Leu
125
Val

Pro

Thr

Tyr
Leu
Gly
590

Leu

Tyr

Asp
Tyr
30

Leu
Asp
Asp
Asp
His
110
Thr
Gly

Pro

Gly

Pro
Leu
57h
Asp

Met

Tyr

Ala
15

Glu
Tyr
Arg
Met
Phe
95

Glu
Thr
His
Leu

Phe

Gln
560
Val
Phe

Phe

Tyr

Thr

Arg

Arg

Gly

Phe

80

Ala

Tyr

Pro

Ile

Pro

160
Asp
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165 170
Tyr Glu Gly Leu Ser Gly Glu Thr Tyr Pro Asp
180 185
Lys Glu Gly Lys Phe His Ile Asp Gly Leu Pro
195 200
Val Pro Gln Glu Asn Gly Met His Met Gln Thr
210 215
Asn Arg Glu Thr Thr Gln Asn Asn Val Asp Arg
225 230 235
Ser Leu Ser Ile Gln Gln Ala Glu Lys Pro Phe
245 250
Pro Tyr Thr Ala Glu Glu Leu Glu Asn Ala Thr
260 265
Pro Leu Val Arg Arg Thr Val Leu Val Ile Ala
275 280
Val Gly Gly Ile Asp Ser Trp Gly Thr Asp Val
290 295
Ile Asn Pro Glu Leu Asp His Glu Phe Ser Phe
305 310 315
<210> 22
211> 1023
<212> PRT
213> KXUEATHE Bifidobacterium longum)
<400> 22
Met Thr Asp Val Thr His Val Asp Arg Ala Ser
1 5 10
Asp Pro Thr Val Phe Glu Val Asn Arg Thr Pro
20 25
Lys Trp Tyr Ala Arg Asp Pro Gln Ser Gly Gln
35 40
Gln Ser Leu Asp Gly Glu Trp Arg Val Glu Val
50 55
Ile Asn Leu Glu Glu Glu Pro Ala Thr Ala Glu
65 70 75
Ser Phe Glu Arg Ile Gln Val Pro Gly His Leu
85 90
Met Asn His Lys Tyr Val Asn Val Gln Tyr Pro
100 105
Asn Pro Leu Glu Pro Asn Ile Pro Glu Asn Asn

89

Arg
Val
Lys
220
Thr
Asn
His
Gly
Glu

300
Ile

Gln

Ala

Trp

Val

60

Ser

Gln

Trp

His

Met
Thr
205
Lys
Asn
Phe
Tle
Ala
285

Ser

Leu

Ala

His

Ser

45

Gln

Phe

Thr

Asp

Val

Ala
190
Glu
Leu
Glu
Ser
Glu
270
Val

Ala

Asn

Trp

Ser
30
Asp

Ala

Ala

Gly
110
Ala

175
Gly

Tyr

Thr

Lys

Cys

255

Glu

Arg

Tyr

Leu
15

Ser
Leu
Ala
Asp
Gly
95

His

Leu

Ala

Leu

Ile

Phe

240

Leu

Leu

Gly

His

Thr

His

Lys

Asp

Ser

80

Leu

Glu

Tyr
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Arg
Gly
145
Val
Pro
Val
Gln
Ala
225
Asp
Asn
Gly
Tle
Pro
305
Val
Glu
Ala
Gln
Ser
385

Cys

His

Arg
130
Gly
Trp
Asn
Ala
Asp
210
Arg
Pro
Ala
Asn
Ser
290
Thr
Ile
Asp
Asp
Asp
370
Ile

Asp

Gly

115
Lys

Ser
Val
Glu
Val
195
Phe
Pro
Glu
Ala
Thr
275
Ser
Leu
Glu
Gly
Arg
355
Met
Arg

Glu

Ser

Phe
Val
Asn
Phe
180
Ala
Trp
His
Ala
Asp
260
Val
Gly
Tyr
Cys
Tle
340
His
Tle
Thr

Tyr

Trp
420

Thr
Ser
Gly
165
Asp
Cys
Arg
Val
Gly
245
Ala
Trp
Pro
Glu
Thr
325
Leu
Glu
Asp
Ser
Gly

405

Ser

Val
Tle
150
Ala
Tle
Tyr
Leu
His
230
Thr
Ala
Gln
Leu
Leu
310
Ser
Thr
Phe
Asp
His
390

Ile

Leu

Ser
135
Val
Phe
Thr
Glu
His
215
Tle
Ala
Thr
Thr
Gln
295
Asp
Gln
Tle
Asp
Val
375
Tyr

Tyr

Pro

120
Ala

Phe
Val
Glu
Tyr
200
Gly
Glu
Ser
Val
Thr
280
Gly
Val
Lys
Asn
Ala
360
Val
Pro

Leu

Gly

Pro Val Ala

His
Gly
Leu
185
Ser
Leu
Asn
Leu
Arg
265
Gly
Ile
Asp
Val
Gly
345
Glu
Phe
Asn

Ile

Asp
425

90

Gly
Tyr
170
Leu
Ser
Phe
Thr
Asp
250
Ala
Asp
Ala
Val
Gly
330
Lys
Gln
Cys
Gln
Asp

410
Val

Met
155
Gly
His
Ala
Arg
Gln
235
Ala
Thr
Ala
Pro
Tle
315
Phe
Arg
Gly
Lys
Glu
395

Glu

Leu

Asn
140
Ala
Glu
Asp
Ser
Ser
220
Ile
Ala
Leu
Glu
Trp
300
Asp
Arg
Ile
Arg
Arg
380
Arg

Ala

Thr

125
Ala

Thr
Asp
Gly
Trp
205
Val
Glu
Leu
Lys
Ala
285
Ser
Gln
Arg
Val
Ala
365
His
Trp

Asn

Glu

Lys
Ala
Gly
Glu
190
Leu
Glu
Ala
Thr
Asp
270
Gln
Ala
Ala
Phe
Phe
350
Tle
Asn
Tyr

Leu

Asp
430

Gln
Tle
Phe
175
Asn
Glu
Leu
Asp
Val
255
Ala
Thr
Glu
Gly
Arg
335
Lys
Thr
Tle
Glu
Glu

415
Thr

Ala
Tyr
160
Thr
Val
Asp
Ala
Trp
240
Leu
Asp
Ala
Ser
Asp
320
Ile
Gly
Glu
Asn
Leu
400

Ala

Ile
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Val
Asn
Ser
465
Lys
Val
Met
Lys
Val
545
Gln
Gln
Arg
Arg
Val
625
Leu
Asp
Gly
Ala
Ala
705

Val

Gly

Pro
Ser
450
Leu
His
Thr
Tyr
Lys
530
Gly
Gly
Pro
Pro
Lys
610
His
Phe
Gly
Glu
Asp
690
Thr

Val

Thr

Gly
435
Met
Gly
Val
His
Ser
515
Pro
Asn
Gly
Asp
Ser
595
Pro
Tle
Thr
Lys
Thr
675
Ala
Asp

Pro

Ile

Ser

Met

Asn

His

Asn

500

His

Tyr

Met

Phe

Gly

580

Asp

Ser

Asp

Ala

Pro

660

Arg

Arg

Trp

Ala

Thr

Lys
Arg
Glu
Asp
485
Arg
Ala
Leu
Asp
Ile
565
Thr
Tyr
Pro
Val
Thr
645
Val
Thr
Glu
Ala
Asp

725
Val

Arg
Arg
Ser
470
Ile
Asp
Asp
Ser
Glu
550
Trp
Arg
Glu
Lys
Thr
630
Gly
Trp
Phe
Leu
Glu
710

Ala

Gly

Glu
Asp
455
Tyr
Asp
Tyr
Glu
Cys
535
Tyr
Asp
Ser
Phe
Ala
615
Lys
Asp
Gln
Asp
Val
695
Ser

Thr

Arg

Trp
440
Tyr
Val
Pro
Asp
Ile
520
Glu
Thr
Phe
Leu
Ser
600
Gln
Asp
Tyr
Ser
Val
680
Leu
Gly

Ala

Trp

Glu Gly Ala

Asn

Gly

Asn

Asp

505

Glu

Tyr

Ala

Ile

Arg

585

Gly

Glu

Ser

Val

Thr

665

Ala

Gln

Tyr

Thr

Asn

91

His
Asp
Arg
490
Val
Lys
Met
Leu
Asp
570
Tyr
Asp
Val
Val
Phe
650
Arg
Trp
Val
Glu
Pro

730
Ala

Pro
Val
475
Pro
Thr
Tyr
His
Glu
55h
Gln
Gly
Gly
Lys
Ser
635
Val
Arg
Pro
Ser
Leu
715

Asp

Gly

Cys
Ser
460
Phe
Val
Asp
Leu
Ala
540
Arg
Ala
Gly
Leu
Gln
620
Val
Leu
Phe
Val
Gln
700
Ala

Thr

Val

Val
445
Val
Arg
His
Ile
Lys
525
Met
Tyr
Ile
Asp
Leu
605
Leu
Lys
Ser
Asp
Ala
685
Arg
Phe

Lys

Arg

Asp

Leu

Ala

Tyr

Glu

510

Asp

Gly

Pro

Tyr

Phe

590

Phe

Tyr

Asn

Val

Val

670

Ala

Leu

Gly

Pro

Gly

Arg
Ile
Met
Glu
495
Thr
Asp
Asn
Lys
Ala
575
Gly
Ala
Ser
Asp
Leu
655
Pro
Tyr
Ala
Gln
Ala

735
Ala

Val
Trp
Tyr
480
Gly
Arg
Pro
Ser
Tyr
560
Thr
Asp
Asn
Asn
Asn
640
Ala
Ala
Arg
Lys
Thr
720

Asp

Gly
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Arg Glu Val

Phe
Arg
785
Val
Leu
Leu
Thr
Asp
865
Gln
Leu
Ala
Asp
Val
945
Tyr

Lys

Gly

Ala
770
Pro
Gln
Glu
Ala
Asp
850
Leu
Tyr
Asp
Asp
Val
930
Ser
Ser

Pro

Gly

755
Gly

Leu

Trp

Gln

Thr

835

Gly

Pro

Thr

Arg

His

915

Arg

Arg

Ser

Lys

Asp
995

Pro Ala Asp

1010
<210> 23

211> 628
<212> PRT
213> BPHEAME (Lactobacillus reuteri)

740
Leu

Asn
Thr
Leu
Tle
820
Ala
Arg
Thr
Asn
Lys
900
Ala
Trp
Ala
Phe
His
980

Asp

Lys

Leu
Glu
Asp
Gly
805
Asp
Gln
Val
Ile
Leu
885
His
Pro
Ala
Asp
Met
965
Met

Ser

Pro

Ser
Phe
Asn
790
Ala
Asp
Arg
Asn
Pro
870
Arg
Ala
Tyr
Glu
Gly
950
Leu
Phe

Trp

Ile

745
Arg Thr Gln
760
Val Leu Arg
775
Asp Arg Gly

Gly Arg Tyr

Ser Thr Leu
825
Thr Lys Val
840
Leu His Val
855
Ala Phe Gly

Phe Phe Gly

Lys Leu Gly
905
Leu Met Pro
920
Ile Thr Asp
935
Ala Ala Pro

Glu Glu Ala

Leu Arg Val
985
Met Ser Pro
1000
Ser Leu Asp
1015

92

Gly
Arg
Ala
Ala
810
Lys
Thr
Glu
Ile
Thr
890
Val
Gln
Asp
Phe
Gln
970
Leu

Val

Val

Gly
Pro
Gly
795
Arg
Gly
Val
Tyr
Glu
875
Gly
Trp
Glu
His
Ala
955
His
Ala
His

Asp

Met
Ala
780
His
Cys
Thr
Ser
Pro
860
Trp
Pro
Ser
Thr
Gly
940
Val
Gln
Ala

Pro

Leu
1020

750
Val Ser
765
Ile Thr

Gly Phe

Val Asp

Tyr Thr
830

Tyr Thr

845

Gly Glu

Thr Leu

Ala Glu

Thr Asn
910

Gly Asn

925

His Gly

Ser Leu

Asp Glu

Gln Met
990
Gln Tyr
1005
Glu Leu

Tyr
Thr
Glu
Asn
815
Tyr
Ala
Gln
Pro
Thr
895
Ala
His
Met
Leu
Leu
975
Gly
His

Ile

Thr
Phe
Arg
800
Val
Glu
His
Gly
Val
880
Tyr
Phe
Glu
Arg
Pro
960
Pro

Val

Ile
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<400> 23

Met Asp Ala

1

Asn
Glu
Trp
Tyr
65

Ser
Leu
Ser
Thr
Gly
145
Val
Pro
Leu
Gln
Ala
225
Thr
Gly

Asn

Gln

Gln
Trp
Gln
50

Lys
Glu
Ile
Pro
Ile
130
Lys
Trp
Ser
Ala
Asp
210
Gln
Asp
Glu

Thr

Asp
290

Leu
Arg
35

Phe
Met
Tle
Pro
Asp
115
Gly
Gln
Leu
Glu
Val
195
Met
Pro
Asn
Lys
Leu

275
Gln

Asp
Pro
20

His
Asn
Asp
Glu
Trp
100
Asp
Glu
Val
Asn
Phe
180
Glu
Phe
Leu
Tyr
Thr
260

Val

Phe

Ile
Ala
Asn
Phe
Tyr
Leu
85

Glu
Ala
Tyr
Arg
Gly
165
Asp
Val
Arg
Val
Gln
245
Gly

Asn

Leu

Lys
His
Asn
Ala
Asp
70

Asn
Gly
Gln
Leu
Ile
150
His
Leu
Phe
Phe
His
230
Asp
Asn

Glu

Glu

Trp
Ser
Ser
Glu
55

Ser
Asn
Lys
Glu
Lys
135
Arg
Phe
Thr
Lys
Ser
215
Val
Gly
Val

Thr

Asn
295

Leu
Asp
Arg
40

Asn
Ser
Tyr
Tle
Gly
120
His
Phe
Tle
Pro
His
200
Gly
Glu
Tle
Asn
His

280
Val

Asp
His
25

Phe
Leu
Ser
Ala
Tyr
105
Ser
Phe
Asp
Gly
Tyr
185

Ser

Ile

Phe
Val
265

Pro

His

93

Glu
10

Tyr
Ala
Arg
Phe
Gln
90

Arg
Phe
Asp
Gly
Tyr
170
Ile
Thr
Phe
Leu
Asn
250
Arg

Val

Leu

Pro
Tyr
Gln
Glu
Gly
75

Asn
Arg
Ser
Leu
Val
155
Ala
Gln
Ala
Arg
Asn
235
Val
Val

Asp

Trp

Glu

Tyr

Asn

60

Thr

Asn

Pro

Asp

140

Glu

Glu

Asp

Ser

Ser

220

Ile

Glu

Ile

Ser

Asp
300

Thr
Gly
Leu
45

Glu
Ile
Tyr
Ala
Gly

125

Pro

Asp
Glu
Trp
205
Val
Arg
Leu
Asp
Thr

285

Asn

Phe
Asn
30

Asn
Glu
Tle
Tyr
110
Asp
Ser
Ala
Ser
Gly
190
Tle
Asn
Pro
Gln
Asn
270

Val

His

Arg
15

Tyr
Gly
Asp
Val
Asn
95

Thr
Asp
Leu
Met
Phe
175
Asn
Glu
Leu
Ile
Leu
255
Asp

Lys

Asp

Val

Asp

Gln

Phe

Pro

80

Thr

Leu

Asn

Tyr
160
Thr
Val
Asp
Leu
Val
240
His
Gly

Val

Pro
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Tyr Leu Tyr

305
Val

Lys
Val
Asp
Ala
385
Cys
His
Pro
Thr
Leu
465
Phe
Cys
Met
Asp
Asp
545
Tyr
Lys

Asp

Ala

Glu
Asp
Asn
Asp
370
Val
Asp
Ala
Gly
Asn
450
Gly
Tyr
His
Tyr
Lys
530
Gly
Phe
Asp

Asp

Asp

Leu
His
Arg
355
Met
Arg
Asp
Thr
Ser
435
Tyr
Asn
Lys
Thr
Leu
515
Pro
Gly
Gly
Pro
Arg

595
Arg

Gln
Val
Val
340
His
Thr
Thr
Asn
Trp
420
Val
Glu
Glu
Lys
Pro
500
Pro
Phe
Met
Gly
Val
580
His

Thr

Leu
Pro
325
Val
Glu
Ser
Cys
Gly
405
Gln
Pro
Thr
Ser
His
485
Glu
Pro
Met
Gly
Phe
565
Ser

Ser

Pro

Leu
310
Tyr
Leu
Trp
Asp
His
390
Ile
Lys
Gln
Phe
Tyr
470
Asp
Tyr
Lys
Glu
Ser
550
Ile
Gly

Asp

Lys

Ile

Arg

Leu

Asp

Ile

375

Tyr

Tyr

Met

Trp

Lys

455

Ala

Asp

Arg

Glu

Cys

535

Tyr

Trp

Gln

Tyr

Pro

Glu
Phe
Asn
Ala
360
His
Pro
Met
Gly
Arg
440
Asn
Gly
Ser
Asp
Val
520
Glu
Tle
Asp
Glu
Glu

600
Ala

Ile Arg Asp

Gly
Gly
345
Arg
Thr
Asp
Met
Ala
425
Asp
His
Asp
Arg
Arg
505
Glu
Tyr
Ser
Phe
Val
585
Phe

Met

94

Phe
330
Gln
Arg
Phe
Gln
Ala
410
Tle
Val
Pro
Asn
Leu
490
Tle
Glu
Met
Leu
Tle
570
Met

Ser

Gln

315
Arg

Arg
Gly
Lys
Ile
395
Glu
Glu
Val
Ser
Ile
475
Val
Ser
Tyr
His
Leu
555
Asp
Arg

Gly

Glu

Asp

Arg

Leu

Arg

Glu

380

Pro

Asn

Pro

Val

Ile

460

Val

His

Asp

Leu

Asp

540

Asp

Gln

Tyr

Asp

Val

Glu
Ile
Ile
Ala
365
Asn
Trp
Asn
Ser
Asp
445
Leu
Lys
Tyr
Val
Lys
525
Met
Lys
Ala
Gly
Gly

605
Arg

Gly
Glu
Ile
350
Ile
Asn
Tyr
Leu
Tyr
430
Arg
Phe
Met
Glu
Glu
510
Asn
Gly
Tyr
Leu
Gly
590

Leu

Tyr

Asn
Tle
335
Asn
Thr
Tle
Tyr
Glu
415
Asn
Ala
Trp
Asn
Gly
495
Ser
Asn
Asn
Pro
Leu
575
Asp

Met

Tyr

Leu
320
Asn
Gly
Met
Asn
Leu
400
Ser
Val
Arg
Ser
Glu
480
Val
Trp
Pro
Ser
Gln
560
Val
Phe

Phe

Tyr
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610

Gly Leu His Lys

625

<210> 24

<211> 319
<212> PRT

213> DK AFHE

<400> 24

Met Ala Tyr Thr

1
Gly

Gly
Pro
Gly
65

Lys
Leu
Glu
Thr
Val
145
Val
Gln
Glu
Pro
Arg

225
Leu

Leu
Leu
Met
50

Phe
Cys
Pro
Ser
Gln
130
Thr
Gly
Gly
Gly
Gln
210

Asp

Thr

Ser

Glu

35

Pro

Asn

Val

Ile

Val

115

Val

Met

Met

Leu

Thr

195

Glu

Ser

Val

Gly
20

Ser
Thr
Tle
Gly
Ala
100
Lys
Thr
His
Arg
Ser
180
Phe
Asn

Thr

Lys

Asn
5
Asp
Leu
Phe
Arg
Ile
85
Pro
Ile
Val
Tyr
Phe
165
Gly
His
Gly

Gln

Gln

Lys
Gly
Lys
Trp
Ser
70

Asp
Ile
Lys
Ile
Tyr
150
Ile
Glu
Val
Met
Asn

230
Asp

615

Leu
Phe
Leu
Arg
55

Ala
Leu
Thr
Tyr
Tyr
135
Gly
Met
Thr
Asp
His
215

Asn

Ala

Arg
His
Asn
40

Ala
Gln
Thr
Asn
Thr
120
Glu
His
Pro
Tyr
Gly
200
Met

Ala

Gln

Val
Tyr
25

Gly
Thr
Trp
Val
Glu
105
Phe
Val
Glu
Thr
Pro
185
Leu
Ala
Asp

Pro

95

Ile
10

Ile
Lys
Thr
Leu
Asp
90

Phe
Ala
Asn
Asp
Val
170
Asp
Pro
Thr
His

Phe

Tyr
Phe
Glu
Asp
Ala
75

Asn
Ser
Thr
Gly
Leu
155
Ala
Arg
Val
His
Ser

235
Ala

620

Gly
Ser
Trp
Asn
60

Ala
Gln
Asp
Leu
Gln
140
Pro
Thr
Met
Thr
Ala
220

Arg

Phe

Asp
Tyr
Leu
45

Asp
Asp
His
Pro
Thr
125
Gly
Gly
Gly
Ala
Lys
205
Leu

Glu

Ser

Ala
Glu
30

Tyr
Arg
Thr
Phe
Val
110
Val
Glu
Leu
Phe
Gly
190
Tyr
Thr

Pro

Cys

Thr
15

Arg
Arg
Gly
Phe
Ala
95

Ser
Pro
Tle
Pro
Asp
175
Ala
Leu
Tle

Phe

Leu

Leu
Gly
Glu
Ser
His
80

Glu
Ala
Ala
Lys
Val
160
Tyr
Thr
Val
Thr
Ser

240

Pro
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Tyr Thr Ala Glu
260
Leu Ala Arg Arg
275
Gly Gly Ile Asp
290
Pro Ala Asp Arg
305
210>
211>
212>
213>
<400> 25
Met Ser Asn Lys
1
Ala

25
1007
PRT

Thr
20
His

Trp Leu

His Asp
35

Ser

Ser
Ser Leu
50
Glu

Lys

Ala
65
Asp

Asn Gly

Ser Asn Phe

Gln
100
Tle

Gly Phe Gly

Glu Glu
115
Val

Ser

Tyr Arg
130

Ser

Ser

Val
145

Asn

Leu Lys

Gly His Phe

Phe Val Thr
180

Lys

Met

Ala Leu Tyr

TR T A

245
Glu Leu Glu

Thr Val Leu

Ser Trp Gly

295

Asp Val Glu
310

FLIR Mo

Leu Val Lys
5

Asp Pro Glu

Glu Ser Phe

Val Gln Ser

95

Gln Gly Pro

70

Lys Ser Val

85
Pro

Gln Tyr

Phe Pro Pro

Phe Asp
135
Gly

Tyr
Phe Ala
150
Val Gly
165

Lys

Tyr

Phe Leu

Tyr Ser Ser

Asn
Val
280
Ala

Phe

Glu
Val
Gln
40

Leu
Tle
Lys
Val
Gln
120
Leu
Ala
Gly

Lys

Ala

Ala
265
Val

Asp

Ser

Lys
Tyr
25

Ser
Asp
Asn
Val
Asn
105
Val
Asp
Ala
Glu
Lys
185

Ser

96

250
Thr

Ala

Val

Phe

Arg
10

Glu
Gln
Gly
Phe
Pro
90

Tle
Pro
Glu
Thr
Asp
170

Glu

Trp

His

Gly

Glu

Val
315

Val
Val
Glu
Asn
Tyr
75

Gly
Gln
Ser
Ala
Ala
155
Ser

Gly

Leu

Tle
Ala
Glu

300
Leu

Asp
Asn
Glu
Trp
60

Ala
Asn
Tyr
Lys
Leu
140
Tle
Phe

Asn

Glu

Glu
Val
285
Gln

Asn

Gln
Thr
Leu
45

Leu
Glu
Leu
Pro
Tle
125
Trp
Tyr

Thr

Arg

Glu
270
Arg

Tyr

Ala

Ala
Tle
30

Glu
Tle
Asp
Glu
Trp
110
Pro
Asp
Val
Pro
Leu

190
Gln

255
Leu

Gly

His

Lys

Asp
15

Pro
Glu
Asp
Phe
Leu
95

Asp
Leu
Lys
Trp
Ser
175

Ala

Asp

Pro

Val

Ile

Leu
Pro
Gly
Tyr
Asp
80

Gln
Gly
Ala
Glu
Leu
160
Glu

Val

Phe
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Trp
Leu
225
Tyr
Pro
Val
Leu
Tyr
305
Ser
Met
Glu
Trp
Ser
385
Gly
Glu
Gln
Arg
Ser
465

Ala

Lys

Arg
210
Leu
Gln
Asn
Ala
Ala
290
Gln
Arg
Tyr
Phe
Asp
370
His
Leu
Lys
His
Asp
450
Tyr

Asp

Phe

195
Leu

His
Lys
Ala
Glu
275
Asp
Val
Gln
Leu
Asp
355

Ile

Tyr

Val
Trp
435
Lys
Ala

Pro

Asp

Ser
Leu
Gly
Ser
260
Lys
Leu
Arg
Glu
Asn
340
Ser
Lys
Pro
Val
Gly
420
Leu
Asn
Gly

Thr

Asp
500

Gly
Glu
Lys
245
Phe
Val
Pro
Leu
Val
325
Gly
Lys
Thr
Asn
Tle
405
His
Gly
His
Thr
Arg

485
Ala

Leu
Asp
230
Leu
Lys
Gly
Val
310
Gly
Gln
Leu
Met
Gln
390
Asp
Glu
Ala
Ala
Val
470

Val

Thr

Phe
215
Leu
Glu
Leu
Pro
Ala
295
Leu
Phe
Arg
Gly
Lys
375
Ser
Glu
Asp
Ser
Ser
455
Phe

Gln

Gln

Lys

Val

Glu

Ile

280
Ala

Arg

Ile

360

Gln

Leu

Ala

Pro

Leu

440

Ile

Ala

His

Ile

Ser Val Thr

Leu
Glu
Val
265
Arg
Trp
Gln
Asn
Val
345
Ala
Ser
Phe
Asn
Ser
425
Ser
Leu
Gln

Tyr

Glu
505

97

Thr
Ala
250
Arg
Ser
Ser
Ala
Phe
330
Phe
Tle
Asn
Tyr
Leu
410
Phe
Arg
Tle
Met
Glu

490

Ser

Ala
235
Asn
Asp
Glu
Ala
Gly
315
Glu
Lys
Thr
Tle
Arg
395
Glu
Asn
Val
Trp
Ala
475

Gly

Arg

Leu
220
Ser
Tle
Ser
Lys
Glu
300
Ser
Leu
Gly
Glu
Asn
380
Leu
Ser
Val
Lys
Ser
460
Asp

Val

Met

205
Glu

Leu

Ala

Glu

Leu

285

Lys

Leu

Lys

Val

Ala

365

Ala

Cys

His

Pro

Asn

445

Leu

Tyr

Thr

Tyr

Ala
Thr
Tyr
Gly
270
Asp
Pro
Leu
Asp
Asn
350
Asp
Val
Asp
Gly
Gly
430
Met
Gly
Val
His

Ala
510

Lys
Asp
Arg
255
Asp
Phe
Asn
Glu
Gly
335
Arg
Met
Arg
Lys
Thr
415
Asp
Met
Asn
Arg
Asn

495

Pro

Pro
Asn
240
Leu
Leu
Ser
Leu
Val
320
Tle
His
Tle
Cys
Tyr
400
Trp
Asp
Ala
Glu
Lys
480

Arg

Ala
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Lys Glu Ile

Ser
Ala
545
Trp
Gly
Gly
Lys
Phe
625
Leu
Leu
Trp
Ala
Ala
705
Gly
Asn
Ile
Phe
Asp
785

Ile

Thr

Val
530
Tyr
Asp
Gly
Leu
Ala
610
Ile
Thr
Thr
Pro
His
690
Glu
Arg
Gly
Lys
Trp
770
Leu

Ser

Leu

515
Glu

Thr
Trp
Asp
Val
595
Leu
Lys
Ser
Phe
Glu
675
Leu
Ala
Pro
Phe
Tyr
755
Arg
Ala

Tyr

Pro

Glu

Tyr

Ala

Ile

Phe

580

Phe

Tyr

Asn

Leu

Gly

660

Val

Lys

Glu

Glu

Arg

740

Ala

Ala

Lys

Glu

Val

Glu
Ala
Leu
Asp
565
Asp
Ala
Ser
Asp
Leu
645
Leu
Glu
Glu
Glu
Leu
725
Tle
Gly
Leu
Trp
Tle

805
Ala

Tyr
His
Glu
550
Gln
Asp
Asp
Asn
Asn
630

Val

Glu

Asp
Ala
710
Val
Leu
Arg
Thr
Glu
790

Lys

Leu

Leu
Ala
535
Lys
Gly
Arg
Arg
Leu
615
Leu
Asp
Pro
Glu
Leu
695
Val
Asp
Phe
Glu
Asp
775
Asn

Glu

Lys

Thr
520
Met
Tyr
Leu
Pro
Thr
600
Lys
Phe
Gly
Gly
Lys
680
Pro
Thr
Ser
Ser
Tyr
760
Asn
Ala

Asn

Gly

Lys Lys Pro

Gly

Pro

Glu

Thr

585

Thr

Leu

Thr

Lys

Glu

665

Gly

Trp

Lys

Asp

Lys

745

Leu

Asp

Gly

Ser

Asp

98

Asn
His
Lys
570
Asp
Ser
Glu
Asn
Leu
650
Ser
Glu
Ala
Leu
Phe
730
Ala
Lys
Arg
Lys
Ala

810
Leu

Ser
Tyr
55h
Asp
Tyr
Pro
Val
Ser
635
Thr
Gly
Ile
Asp
Pro
715
Asn
Lys
Arg
Gly
Tyr
795

Leu

Thr

Ala
Val
540
Gln
Gly
Glu
Lys
Lys
620
Ser
Tyr
Thr
Val
Glu
700
Glu
Leu
Gly
Leu
Ala
780
Ala

Val

Ile

Lys
525
Gly
Gly
His
Phe
Leu
605
Asp
Ala
Gln
Phe
Tyr
685
Gly
Phe
Gly
Trp
Pro
765
Gly
Arg

Lys

Thr

Pro

Asp

Gly

Leu

Cys

590

Ala

Gly

Tyr

Ser

Ala

670

Gln

Phe

Tyr

Leu

Pro

750

Glu

Tyr

Leu

Thr

Tyr

Phe
Leu
Phe
Leu
57h
Gly
Asn
Gln
Tyr
Gln
655
Leu
Val
Thr
Pro
Lys
735
Val
Phe
Gly
Gln
Thr

815
Glu

Tle
Ala
Tle
560
Tyr
Asp
Val
Leu
Phe
640
Pro
Pro
Thr
Val
Ala
720
Gly
Ser
Thr
Tyr
Asp
800

Phe

Val
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Asp
Glu
Glu
865
Ala
Glu
Ser
Phe
Ala
945
Tyr

Asp

Glu

<210> 26

Ser
Asn
850
Leu
Asp
Lys
Lys
Thr
930
Ala
Thr

Ser

Ala

Leu
835
Gly
Ser
Arg
Asn
Val
915
Ala
Gln
Trp

Trp

Arg
995

211> 628
<212> PRT

213> Hfi L FAF
<400> 26

820
Gly

Leu

Asp

Leu

Phe

900

Arg

Asn

Ile

Val

Gly

980
Gln

Lys
Leu
Tyr
Glu
885
Thr
Tyr
Gly
Glu
Arg
965

Gln

Leu

Met GIn Ala Asn Ile

1

Asn

Glu

Trp

Tyr

65

Ser

Gln
Trp
Lys
50

Gln

Glu

5

Leu Pro Ala

20

Gln Lys Gln

35

Phe His Phe

Arg Asp Phe

Tle Glu Leu

Tle
Pro
Arg
870
Gly
Pro
Tyr
Ala
Ala
950
Ala

Lys

Lys

Asn

His

His

Ser

Asp

70

Ser

Ala
Ala
855
Tyr
Ser
Tyr
Gln
Asp
935
Ala
Leu

Val

Leu

Trp
Ser
Ser
Ala
55

Ser

Asn

Val
840
Phe
Tyr
Tyr
Leu
Leu
920
Leu
Asp
Ala
His

Val
1000

Leu
Asp
Ser
40

Asn

Ser

Tyr

825

Thr Ala Asn

Gly
Gly
Leu
Arg
905
Phe
Asn
His
Ala
Pro

985
Ile

Asp
His
25

Tyr
Pro
Asn

Thr

99

Leu
Leu
Gly
890
Pro
Asp
Leu
Ala
Gln
970

Glu

Gln

Asn
10

Pro
Gln
Met

Phe

Gln

Asn
Gly
875
Tle
Gln
Glu
Ser
Phe
955
Met

Phe

Pro

Pro

Phe

Gln

Asp

Asp

75

Asn

Phe
Phe
860
Pro
Tyr
Glu
Glu
Ala
940
Glu
Gly

Cys

Leu

Glu
Phe
Ser
Arg
60

Ser

Gln

830
Pro Gly
845
Ala Leu

Asn Glu

Gln Gly

Ala Gly
910

Gly Gly

925

Leu Pro

Leu Thr
Val Gly
Leu Asp

990

Leu Leu
1005

Val Phe

Arg Asp
30

Leu Asn

45

Pro Gln

Ile Pro

Tyr Ile

Ala
Pro
Ser
Met
895
Asn
Leu
Tyr
Asn
Gly
975

Ala

Lys

Arg
15

Tyr
Gly
Asp

Val

Asn

Val
Lys
Tyr
880
Val
Arg
Glu
Ser
Asn
960

Asp

Gln

Val

Arg

Lys

Phe

Pro

80
Val
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Leu Phe Pro

Asp
Thr
Gly
145
Val
Pro
Leu
Gln
Gly
225
Ala
Gly
His
Asn
Tyr
305
Leu
Pro
Val

Ser

Ala
385

Pro
Val
130
Lys
Trp
Ser
Ala
Asp
210
Ile
Asp
Lys
Thr
Asn
290
Leu
Glu
Glu
Asn
Asp

370
Val

Asn
115
Gly
Asp
Leu
Glu
Val
195
Met
Pro
Asn
Lys
Leu
275
Glu
Tyr
Leu
Lys
Arg
355

Met

Arg

Trp
100
Asp
Ser
Val
Asn
Phe
180
Glu
Phe
Ala
Tyr
Ala
260
Leu
Lys
Gln
Tle
Val
340
His
Thr

Thr

85
Glu

His
Tyr
His
Gly
165
Asp
Val
Arg
Thr
Gln
245
Gly
Glu
Phe
Leu
Pro
325
Val
Glu

Thr

Cys

Gly
Glu
Leu
Tle
150
His
Leu
Phe
Phe
His
230
Asp
Ser
Lys
Glu
Leu
310
Phe
Leu
Trp

Asp

His
390

Lys
Glu
Lys
135
Lys
Phe
Thr
Lys
Ser
215
Leu
Gly
Phe
Asn
Asn
295
Ile
Gln
Leu
Asp
Ile

375
Tyr

Tle
Gly
120
Arg
Phe
Val
Pro
His
200
Gly
Met
Tle
His
Glu
280
Val
Glu
Phe
Asn
Ala
360

Asn

Pro

Phe
105
Ser
Phe
Glu
Gly
Tyr
185
Ser
Ile
Asp
Phe
Leu
265
Asp
His
Val
Gly
Gly
345
Lys

Thr

Asn

100

90
Arg

Phe
Asp
Gly
Tyr
170
Tle
Thr
Phe
Met
Asn
250
Leu
Tle
Leu
Tyr
Phe
330
Lys
Arg

Phe

Gln

Arg
Ser
Leu
Val
155
Ala
Gln
Ala
Arg
Asp
235
Leu
Val
Lys
Trp
Asp
315
Arg
Arg
Gly

Lys

Ile
395

Pro
Lys
Ser
140
Glu
Glu
Glu
Ser
Ser
220
Leu
Lys
Lys
Glu
Asn
300
Glu
Arg
Leu
Arg
Glu

380

Pro

Ala
Gly
125
Ser
Gln
Asp
Lys
Trp
205
Val
Lys
Leu
Asp
Asn
285
Asn
Gln
Ile
Ile
Ser
365

Asn

Trp

Tyr
110
Ala
Ala
Ala
Ser
Asp
190
Leu
Glu
Pro
His
Tle
270
Val
His
Gln
Glu
Tle
350
Tle

Asn

Tyr

95
Ala

Asp
Leu
Met
Phe
175
Asn
Glu
Leu
Arg
Phe
255
Lys
Gln
Asp
Asn
Ile
335
Asn
Thr

Ile

Tyr

Leu
Asn
Tle
Tyr
160
Thr
Leu
Asp
Leu
Val
240
Tle
Gly
Tle
Pro
Leu
320
Ser
Gly
Met

Asn

Leu
400
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Cys

His

Pro

Asn

Leu

465

Phe

Val

Met

Pro

Asn

545

Tyr

His

Asp

Ala

Gly
625

<210> 27

Asp
Gly
Gly
Asn
450
Gly
Tyr
His
Tyr
Lys
530
Gly
Phe
Asp
Asp
Asp

610
Leu

Gln
Thr
Ser
435
Tyr
Asn
Lys
Arg
Leu
515
Pro
Gly
Gly
Glu
Arg
595

Arg

His

211> 318
<212> PRT

213> Hfi L FNF
<400> 27

Asn
Trp
420
Tle
Glu
Glu
Ser
Pro
500
Pro
Phe
Met
Gly
Tle
580
His
Lys

Lys

Gly
405
Gln
Pro
Thr
Ser
His
485
Glu
Pro
Met
Asp
Phe
565
Ser

Ser

Pro

Ile

Lys

Gln

Phe

Tyr

470

Asp

Leu

Lys

Glu

Ser

550

Ile

Gly

Asp

Lys

Tyr

Met

Trp

Lys

455

Ala

Asp

Lys

Lys

Cys

535

Tyr

Trp

His

Tyr

Pro
615

Val
Gly
Lys
440
Asn
Gly
Thr
Asp
Val
520
Glu
Ile
Asp
Asp
Glu

600
Ala

Met
Glu
425
Glu

His

Lys
505
Glu

Lys
Phe
Val
585

Phe

Met

Ala Glu
410
ITle Glu
Ala Val
Thr Ser
Asn Ile
475
Leu Val
490
Ile Ser
Glu Tyr
Met His
Leu Leu
Ile Asp
570
Leu Arg

Ser Gly

Gln Glu

Asn

Pro

Ile

Ile

460

Ile

His

Asp

Leu

Asp

540

Asp

Gln

Tyr

Asp

Val
620

Asn
Ser
Asp
445
Leu
Ala
Tyr
Val
Gln
525
Met
Lys
Ala
Gly
Gly

605
Arg

Leu
Asp
430
Arg
Phe
Met
Glu
Glu
510
Asn
Gly
Tyr
Leu
Gly
590

Leu

Tyr

Glu
415
Asn
Ala
Trp
Asn
Gly
495
Ser
Asp
Asn
Pro
Leu
575
Asp

Met

Tyr

Ser

Val

Arg

Ser

Glu

480

Val

Cys

Pro

Ser

Gln

560

Val

Phe

Phe

Tyr

Met Asp Tyr Thr Asn Asn Gln Leu His Ile Ile Tyr Gly Asp Ala Thr

1

5

10

15

Phe Gly Val Asn Gly Lys Asp Phe Gln Tyr Ile Phe Ser Tyr Glu Arg

20

25

101

30
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Gly
Val
Ser
65

Thr
Glu
Ala
Ala
Lys
145
Val
Tyr
Lys
Val
Asn
225
Ser
Pro
Pro

Val

Ile
305

<210> 28

Gly
Pro
50

Gly
Lys
Leu
Lys
Thr
130
Val
Ile
Glu
Glu
Pro
210
Arg
Leu
Tyr
Leu
Gly

290

Asn

Leu
35

Thr
Phe
Cys
Pro
Ser
115
Asn
Thr
Gly
Gly
Gly
195
Gln
Glu
Ser
Thr
Val
275

Gly

Pro

<211> 626
<212> PRT

Glu
Pro
Asn
Thr
Tle
100
Ala
Ala
Met
Tle
Leu
180
Lys
Glu
Thr
Tle
Ala
260
Arg

Ile

Asp

Ser

Thr

Leu

Asp

85

Ala

Glu

Lys

Arg

165

Ser

Phe

Asn

Thr

Gln

245

Glu

Arg

Leu

Leu
Phe
Lys
70

Tle
Pro
Tle
Tle
Tyr
150
Leu
Gly
His
Gly
Gln
230
Gln
Glu
Thr

Ser

Asp
310

Lys

95

Ala

His

Phe

Ser

Ile

135

Tyr

Ile

Glu

Ile

Met

215

Asn

Ala

Leu

Val

Trp

295
His

Val
40

Arg
Ala
Leu
Asn
Phe
120
Tyr
Gly
Met
Thr
Asp
200
His
Asn
Glu
Glu
Leu
280

Gly

Glu

His Gly Lys

Ala
Gln
Lys
Asn
105
Thr
Asn
Lys
Pro
Tyr
185
Gly
Met
Val
Lys
Asn
265
Val

Thr

Phe

102

Thr
Trp
Val

90
Lys

Tle
Lys
Thr
170
Pro
Leu
Gln
Asp
Pro
250

Ala

Ile

Ser

Thr
Leu
75

Asp
Phe
Gln
Asp
Gly
155
Ala
Asp
Pro
Thr
Arg
235
Phe
Thr
Ala

Val

Phe
315

Glu
Asp
60

Gly
Arg
Ser
Thr
Asp
140
Leu
Ala
Arg
Val
Lys
220
Thr
Asn
His
Gly
Glu

300
Ile

Trp
45

Asn
Ala
His
Asn
Leu
125
Gly
Pro
Thr
Met
Thr
205
Lys
Asn
Phe
Tle
Ala
285

Ser

Leu

Leu

Asp
Asp
His
110
Thr
Gly
Pro
Gly
Ala
190
Glu
Leu
Glu
Ser
Glu
270
Val

Ala

Asn

Tyr
Arg
Met
Phe
95

Glu
Thr
His
Leu
Phe
175
Gly
Tyr
Thr
Lys
Cys
255
Glu

Arg

Tyr

Arg
Gly
Phe
80

Ala
Tyr
Pro
Tle
Pro
160
Asp
Ala
Leu
Tle
Phe
240
Leu
Leu

Gly

His
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213> #HMFAFTHE (Lactobacillus crispatus)

<400> 28

Met Lys Ala Asn Ile Lys Trp Leu Asp Asp Pro

1

Asn
Glu
Trp
Tyr
65

Ser
Leu
Gly
Val
His
145
Tyr
Ser
Ala
Asp
Leu
225
Asn
Lys

Thr

Asn

Gln
Trp
Gln
50

Lys
Glu
Tyr
Arg
Gly
130
Asp
Leu
Glu
Val
Met

210

Pro

Thr

Leu

Glu

Leu
Gln
35

Phe
Leu
Tle
Pro
Gly
115
Ser
Tle
Asn
Phe
Glu
195
Phe
Arg
Tyr
Ser
Leu

275
Thr

Pro
20

Lys
His
Ser
Glu
Trp
100
Tle
Tyr
His
Gly
Asp

180
Val

Thr
His
Gly
260

Asn

Phe

5
Ala

His
Phe
Phe
Leu
85

Glu
Lys
Leu
Tle
His
165
Leu
Phe
Phe
His
Asp
245
Asn

Lys

Ala

His
Ser
Ser
Asp
70

Asn
Ser
Asp
Lys
Gln
150
Phe
Thr
Lys
Ser
Leu
230
Gly
Val

Lys

Asn

Ser
Ser
Lys
55

Ser
Gly
Lys
Gly
His
135
Phe
Tle
Pro
His
Gly
215
Met
Val
His
Leu

Val

Asp
Ser
40

Asp
Ser
Tyr
Ile
Asp
120
Phe
Glu
Gly
Tyr
Ser
200
Ile
Asp
Phe
Val
Pro

280
His

His
25

Phe
Pro
Ser
Ala
Tyr
105
Phe
Asp
Gly
Tyr
Tle
185
Thr
Phe
Leu
Asn
Leu
265
Leu

Leu

103

10

Pro
Lys
Gln
Phe
Gln
90

Arg
Ser
Leu
Val
Ala
170
Gln
Ala
Arg
Asp
Ala
250
Tle

Lys

Trp

Phe
Gln
Ser
Asp
75

Asn
Lys
Gln
Asn
Glu
155
Glu
Ala
Ser
Ser
Tle
235
Lys
Glu

Ser

Asp

Glu
Tyr
Ser
Arg
60

Thr
Gln
Pro
Gly
Pro
140
Arg
Asp
Lys
Trp
Val
220
Lys
Leu
Asp

Thr

Asn

Val
Lys
Leu
45

Pro
Tle
Tyr
Ala
Lys
125
Ala
Ala
Ser
Asp
Leu
205
Glu
Pro
His
Tle
Val

285
His

Phe
Asp
30

Asn
Tle
Pro
Thr
Tyr
110
Asp
Leu
Met
Phe
Asn
190
Glu
Leu
Thr
Phe
Asp
270

Glu

Asp

Arg
15

Tyr
Gly
Asp
Val
Asn
95

Thr
Asn
Ala
Tyr
Thr
175
Ile
Asp
Leu
Val
Met
255
Gly

Ile

Pro

Tle
Arg
Ala
Phe
Pro
80

Tle
Leu
Thr
Gly
Val
160
Pro
Leu
Gln
Ala
Val
240
Gly
Lys

Glu

Tyr
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Leu
305
Glu
Asp
Asn
Asp
Val
385
Asp
Gly
Gly
Asn
Gly
465
Tyr
His
Tyr
Pro
Gly
545
Gly

Pro

Arg

290
Tyr

Leu
His
Arg
Met
370
Arg
Gln
Thr
Ser
Tyr
450
Asn
Lys
Ala
Leu
Leu
530
Tle
Gly

Val

His

Gln
Tle
Val
His
355
Lys
Thr
Asn
Trp
Tle
435
Glu
Glu
Asp
Pro
Pro
515
Val
Gly
Phe

Ser

Ser
595

Leu
Pro
Val
340
Glu
Gln
Cys
Gly
Gln
420
Pro
Thr
Ser
His
Glu
500
Pro
Glu
Ser
Tle
Gly

580
Asp

Ile
Tyr
325
Leu
Trp
Asp
His
Ile
405
Lys
Glu
Phe
Tyr
Asp
485
Phe
Lys
Cys
Tyr
Trp
565

Gln

Tyr

Ile
310
Gln
Leu
Asp
Ile
Tyr
390
Tyr
Leu
Trp
Lys
Ala
470
Ser
Lys
Glu
Glu
Ile
550
Asp

Asp

Glu

295
Glu

Phe
Asn
Ala
Ala
375
Pro
Met
Gly
Arg
Asn
455
Gly
Ser
Lys
Ala
Tyr
535
Lys
Phe

Val

Phe

Val
Gly
Gly
Lys
360
Thr
Asn
Met
Gln
Glu
440
His
Ser
Arg
Glu
Glu
520
Met
Leu
Tle

Leu

Ser
600

His Asp Gln

Phe
Lys
345
Arg
Phe
Gln
Ala
Val
425
Val
Thr
Asn
Leu
Tle
505
Glu
His
Tle
Asp
Arg

585
Gly

104

Arg
330
Arg
Gly
Lys
Ile
Glu
410
Glu
Val
Ala
Ile
Thr
490
Ser
Tyr
Asp
Asp
Gln
570

Tyr

Asp

315
Lys

Leu
Arg
His
Pro
395
Asn
Ala
Val
Tle
Ala
475
His
Asp
Leu
Met
Lys
55h
Ala

Gly

Gly

300
Asp

Tle
Tle
Ser
Asn
380
Trp
Asn
Thr
Asp
Leu
460
Ala
Tyr
Leu
Gln
Gly
540
Tyr
Leu

Gly

Leu

Gly
Glu
Tle
Tle
365
Asn
Tyr
Leu
Ser
Arg
445
Phe
Met
Glu
Glu
Asn
525
Asn
Pro
Leu

Asp

Met
605

Lys
Tle
Asn
350
Thr
Tle
Tyr
Glu
Asn
430
Ala
Trp
Asn
Gly
Ser
510
Pro
Ser
Gln
Val
Phe

590
Phe

Leu
Thr
335
Gly
Leu
Asn
Leu
Ser
415
Val
Arg
Ser
Lys
Val
495
Cys
Lys
Asp
Tyr
His
575

Asp

Ala

Val
320
Lys
Val
Ala
Ala
Cys
400
His
Pro
Ser
Leu
Leu
480
Phe
Met
Lys
Gly
Met
560
Asp

Asp

Asp
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Arg Thr Pro Lys Pro Ala Met Gln Glu Val Arg Tyr Tyr Tyr Gly Leu

His
625

<210> 29

610
Lys

211> 316
<212> PRT

213> B AN
<400> 29

Met Ala Tyr Thr Asn

1
Gly

Val

Pro

Gly

65

Lys

Leu

His

Thr

Ile

145

Ile

Thr

Arg

Pro

Arg
225

Val
Leu
Thr
50

Phe
Cys
Pro
Glu
Lys
130
Thr
Gly
Gly
Gly
Gln

210

Asn

Asn

Glu

35

Pro

Asn

Val

Ile

Val

115

Val

Met

Met

Leu

Thr

195

Glu

Ser

Gly
20

Ser
Thr
Gln
Gly
Ala
100
Lys
Lys
His
Arg
Ser
180
Phe

Asn

Thr

5
Gln

Leu

Phe

Lys

Ile

85

Pro

Val

Ile

Tyr

Phe

165

Gly

His

Gly

Gln

Asn

Asp

Lys

Trp

Ala

70

His

Ile

Ala

Ile

Phe

150

Ile

Glu

Ile

Met

Asn
230

615

Leu
Phe
Tle
Arg
55

Ala
Val
Asn
Phe
Tyr
135
Gly
Met
Thr
Asp
His

215

Asn

His

Ala

Lys

40

Ala

Gln

Gln

Asn

120

Asn

Lys

Pro

Gly
200
Met

Ala

Val
Tyr
25

Asp
Thr
Trp
Val
Gln
105
Tyr
Ile
Lys
Thr
Pro
185
Leu

Gln

Asp

105

Val
10

Leu
Lys
Thr
Leu
Asp
90

Phe
Glu
Asn
Gly
Lys
170
Asp
Pro

Thr

Lys

Tyr

Phe

Glu

Asp

Gly

75

Asp

Ser

Thr

Asp

Leu

155

Ala

Arg

Val

Asn

Asp
235

620

Gly
Ser
Trp
Asn
60

Ala
His
Asn
Leu
Ala
140
Pro
Lys
Met
Thr
Glu

220
Gly

Glu
Tyr
Leu
45

Asp
Asp
Gln
Gln
Thr
125
Gly
Pro
Ser
Ala
Lys
205

Leu

Asp

Ala
Glu
30

Tyr
Arg
Met
Phe
Glu
110
Thr
His
Leu
Phe
Gly
190
Tyr

Val

Phe

Ser
15

Arg
Arg
Gly
Phe
Asp
95

Phe
Pro
Met
Pro
Asp
175
Ala
Leu

Ile

Ser

Leu

Gly

Thr

Ser

Thr

80

Glu

Ala

Ala

Thr

Val

160

Tyr

Glu

Val

Thr

Leu
240



CN 110678478 A F % *

78/101

Lys Ile Thr Gln Thr Lys GIn Pro Phe Asn Phe Ser
245 250
Thr Ala Glu Glu Leu Glu Asn Ala Thr His Ile Glu
260 265
Ala Arg Arg Ser Val Leu Val Ile Ala Gly Ala Val
275 280
Gly Ile Asp Ser Trp Gly Ser Asp Val Glu Glu Gln
290 295 300
Pro Glu Gln Asp His Glu Phe Ser Phe Thr Leu Asn
305 310 315
<210> 30
<211> 1025
<212> PRT
<213> MEHEERKTH (Streptococcus thermophilus)
<400> 30
Met Asn Met Thr Lys Ile Gln Thr Tyr Leu Asn Asp
1 5 10
Ser Val Asn Thr Val Asp Ala His Ser Asp His Lys
20 25
Leu Glu Glu Phe Ser Glu Gly Glu Met Lys Leu Arg
35 40
Gly Lys Trp Lys Ile His Tyr Ala Gln Asn Thr Asn
50 55 60
Asp Phe Tyr Lys Thr Glu Phe Asp Glu Thr Asp Leu
65 70 75
Val Pro Gly His Leu Glu Leu Gln Gly Phe Gly Ser
85 90
Asn Thr Gln Tyr Pro Trp Asp Gly Lys Glu Phe Leu
100 105
Val Pro Gln Glu Ser Asn Ala Val Ala Ser Tyr Val
115 120
Leu Asn Asp Ala Leu Lys Asp Lys Lys Val Phe Ile
130 135 140
Val Ala Thr Ser Ile Phe Val Trp Val Asn Gly Asn
145 150 155
Ser Glu Asp Ser Phe Thr Pro Ser Glu Phe Glu Ile
165 170
Val Glu Gly Asp Asn Lys Leu Ala Val Ala Val Tyr
180 185

106

Leu
Glu
Arg

285
Tyr

Pro
Tyr
Gln
45

Gln
Asn
Pro
Arg
Lys
125
Ser
Phe

Ser

Arg

Leu
Leu
270
Gly

His

Lys
Phe
30

Ser
Val
Phe
Gln
Pro
110
His
Phe

Val

Pro
255
Pro

Val

Ile

Tle
15

Glu
Leu
Leu
Tle
Tyr
95

Pro
Phe
Gln
Gly
Tyr

175

Ser

Tyr

Leu

Gly

Asp

Val
Ser
Asn
Lys
Asn
80

Val
Gln
Thr
Gly
Tyr
160

Leu

Thr
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Ala
Arg
Phe
225
Tle
Val
Asn
Pro
Leu
305
Arg
Tle
Arg
Gln
Arg
385
Ala
Pro
Leu
Val
Ala
465
His

Ile

Ser
Asp
210
Val
Asp
Leu
Gly
Trp
290
Asp
Arg
Val
Cys
His
370
Trp
Asn
Ser
Asp
Ile
450
Asp

Tyr

Glu

Trp
195
Val
Lys
Leu
Ser
Asp
275
Ser
Asp
Phe
Phe
Ile
355
Asn
Tyr
Leu
Trp
Arg
435
Ile
Met

Glu

Ser

Leu

Tyr

Gly

Lys

Asp

260

Gly

Ala

Asp

Glu

Lys

340

Thr

Ile

Glu

Glu

Asn

420

Ala

Trp

Ala

Gly

Arg

Glu
Leu
Asp
Thr
245
Tyr
Glu
Glu
Gln
Tle
325
Gly
Glu
Asn
Leu
Thr
405
Tle
Asn
Ser
Asp
Val

485
Met

Asp
Tyr
Tyr
230
Val
Glu
Leu
Ser
Val
310
Lys
Val
Glu
Ala
Cys
390
His
Pro
Asn
Cys
Tyr
470

Ala

Tyr

Gln
Ala
215
Asp
Gly
Gly
Ser
Pro
295
Val
Asp
Asn
Asp
Val
375
Asp
Gly
Ala
Met
Gly
455
Phe

Trp

Ala

Asp
200
Ile
Tyr
Asp
Ile
Val
280
Lys
Glu
Lys
Arg
Met
360
Arg
Glu
Thr
Ser
Phe
440
Asn
Arg

Cys

Lys

Phe Trp Arg

Pro

Gln

Tyr

Val

265

Ser

Leu

Val

Leu

His

345

Leu

Thr

Tyr

Trp

Glu

425

Gln

Glu

Ser

Arg

Pro

107

Lys
Thr
Glu
250
Thr
Leu
Tyr
Val
Met
330
Glu
Trp
Ser
Gly
Gln
410
Pro
Arg
Ser
Val
Glu

490
Ala

Val
Lys
235
Asp
Glu
Glu
Asp
Pro
315
Leu
Phe
Asp
His
Leu
395
Lys
Glu
Asp
Tyr
Asp
475

Phe

Asp

Leu
His
220
Ala
Lys
Gly
Asn
Leu
300
Val
Leu
Asn
Ile
Tyr
380
Tyr
Leu
Trp
Lys
Ala
460
Asn

Asp

Ile

Tyr
205
Val
Gly
Lys
Asp
Leu
285
Ile
Lys
Asn
Ala
Lys
365
Pro
Val
Gly
Leu
Asn
445
Gly
Thr

Tyr

Glu

Gly

Gln

Gln

Ile

Ala

270

Lys

Leu

Val

Gly

Arg

350

Val

Asn

Ile

Leu

Pro

430

His

Lys

Arg

Ile

Glu

Ile
Asp
Leu
Lys
255
Ser
Ile
His
Gly
Lys
335
Thr
Met
Gln
Asp
Cys
415
Ala
Ala
Asp
Pro
Thr

495
Tyr

Phe
Leu
Asp
240
Tyr
Val
Lys
Val
Phe
320
Arg
Gly
Lys
Thr
Glu
400
Glu
Cys
Ser
Ile
Val
480

Asp

Leu
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Thr
Ala
Glu
545
Thr
Phe
Leu
Cys
Gln
625
Lys
Tyr
Ser
Val
Ala
705
Tle
Val
Gln
Val
Leu

785

Pro

Thr
Ser
530
Tyr
Asp
Tle
Ser
Gly
610
Thr
Ser
Thr
Glu
Asn
690
Cys
Val
Lys
Gly
Ser
770

Ser

Phe

Gly
515
Gly
Met
Leu
Asp
Tyr
595
Asn
Val
Val
Phe
Tyr
675
Phe
Val
Arg
Ala
Gln
755
Ala

Phe

Glu

500
Lys

Asn
His
Glu
Gln
580
Gly
Gly
Lys
Thr
Leu
660
His
Val
Leu
Gly
Pro
740
Asn
Lys

Thr

Met

Leu
Leu
Thr
Lys
565
Ala
Gly
Tle
His
Tle
645
Ala

Phe

Val

Gln
725
Leu

Phe

Tyr

Arg

Ala
805

Val
Thr
Met
550
Tyr
Ile
Asp
Val
Leu
630
Lys
Arg
Asp
Glu
Glu
710
Tyr
Asn
Ser
Asn
Ala

790
Gly

Asp
Asn
535
Gly
Pro
Tyr
Trp
Phe
615
Tyr
Asn
Val
Val
Ala
695
Ala
Val
Val
Ile
Gly
775

Tyr

Trp

Leu
520
Lys
Asn
Glu
Lys
His
600
Ala
Ser
Asp
Tyr
Lys
680
Ser
Thr
Val
Val
Leu
760
Val

Thr

Lys

505

Ser

Pro

Ser

Thr
585
Asp
Asp
Asn
Asn
Glu
665
Pro
Asn
Lys
Glu
Glu
745
Leu
Glu

Asp

Val

108

Ser
Gln
Gly
Gln
570
Leu
Arg
Arg
Ile
Leu
650
Asp
Gly
Ser
Trp
Lys
730
Gly
Ser
Phe

Asn

Ala
810

Val
Lys
Gly
555
Gly
Pro
Pro
Thr
Lys
635
Phe
Gly
Glu
Glu
Ala
715
Ile
Asp
Arg
Ile
Asp

795
Gly

Ser
Pro
540
Gly
Gly
Asn
Ser
Leu
620
Tle
Glu
Arg
Glu
Gln
700
Pro
Ser
Phe
Ala
Glu
780

Arg

Asn

Asp
525
Tyr
Leu
Phe
Gly
Asp
605

Thr

Ala

Lys

Ala
685
Tle

Lys

Thr

Asn

Gln

765

Lys

Gly

Tyr

510
Lys

Tle
Gln
Tle
Ser
590
Tyr
Pro
Val
Leu
Val
670
Thr
Tyr
Gly
Glu
Tle
750
Asn
Gly

Ala

Ser

His
Ser
Leu
Trp
575
Glu
Glu
Lys
Asp
Ser
655
Ser
Phe
Glu
His
Thr
735
Gly
Thr
Pro

Gly

Lys
815

Phe
Cys
Tyr
560
Asp
Phe
Phe
Leu
Glu
640
Ala
Glu
Pro
Val
Glu
720
Pro
Tle
Leu
Lys
Tyr

800
Val
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Thr Asp Thr Gln Ile GIn Ile Glu Asp Asp Ser Val Lys Val Thr Tyr
820 825 830
Val His Glu Leu Pro Gly Leu Ser Asp Val Glu Val Lys Val Thr Tyr
835 840 845
Gln Val Asp Tyr Lys Gly Arg Ile Phe Val Thr Ala Asn Tyr Asp Gly
850 855 860
Lys Ala Gly Leu Pro Asn Phe Pro Glu Phe Gly Leu Glu Phe Ala Ile
865 870 875 880
Gly Ser Gln Phe Thr Asn Leu Ser Tyr Tyr Gly Tyr Gly Ala Glu Glu
885 890 895
Ser Tyr Arg Asp Lys Leu Pro Gly Ala Tyr Leu Gly Arg Tyr Glu Thr
900 905 910
Ser Val Glu Lys Thr Phe Ala Pro Tyr Leu Met Pro Gln Glu Ser Gly
915 920 925
Asn His Tyr Gly Thr Arg Glu Phe Thr Val Ser Asp Asp Asn His Asn
930 935 940
Gly Leu Lys Phe Thr Ala Leu Asn Lys Ala Phe Glu Phe Ser Ala Leu
945 950 955 960
Arg Asn Ser Thr Glu Gln Ile Glu Asn Ala Arg His Gln Tyr Glu Leu
965 970 975
Gln Glu Ser Asp Ala Thr Trp Ile Lys Val Leu Ala Ala Gln Met Gly
980 985 990
Val Gly Gly Asp Asp Ser Trp Gly Ala Pro Val His Asp Glu Phe Leu
995 1000 1005
Leu Ser Ser Ala Asp Ser Tyr Gln Leu Ser Phe Met Ile Glu Pro
1010 1015 1020
Leu Asn
1025
<210> 31
<211> 1008
<212> PRT
213> FEGHASTHEENE I Ff (Lactobacillus delbrueckii subsp. indicus)
<400> 31
Met Asn Asn Lys Leu Ala Gln Val Lys Arg Val Asp Gln Ala Asp Leu
1 5 10 15
Ala Trp Leu Thr Asp Pro Glu Ile Tyr Glu Val Asn Thr Ile Pro Pro
20 25 30
His Ser Asp His Glu Ser Phe Gln Ser Leu Glu Glu Leu Glu Glu Gly
35 40 45

109
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Lys
Ala
65

Asp
Gly
Ser
Ser
Val
145
Asn
Phe
Ala
Trp
Leu
225
Tyr
Pro
Val
Leu
Tyr
305
Ser

Met

Glu

Ser
50

Glu
Ser
Phe
Asp
Tyr
130
Ser
Gly
Met
Leu
Arg
210
Leu
Gln
Asn
Ala
Ala
290
Gln
Arg

Tyr

Phe

Ser

Asn

Ser

Gly

Glu

115

Val

Leu

His

Val

Tyr

195

Met

His

Lys

Ser

Glu

275

Asp

Val

Gln

Leu

Asp

Leu
Gly
Phe
Gln
100
Ile
Arg
Lys
Phe
Thr
180
Lys
Ser
Leu
Gly
Ser
260
Lys
Leu
Arg
Glu
Asn

340

Ser

Val
Glu
Lys
85

Pro
Phe
Tyr
Phe
Val
165
Lys
Tyr
Gly
Gln
Ser
245
Phe
Val
Pro
Leu
Val
325

Gly

Lys

Gln
Gly
70

Ser
Gln
Pro
Phe
Ala
150
Gly
Phe
Ser
Leu
Asp
230
Leu
Lys
Gly
Val
Ser
310
Gly

Lys

Leu

Ser
55

Pro
Val
Tyr
Pro
Asp
135
Gly
Tyr
Leu
Ser
Phe
215
Leu
Gln
Leu
Pro
Ala
295
Leu
Phe

Arg

Gly

Leu

Ala

Lys

Val

Met

120

Leu

Ala

Gly

Lys

Ala

200

Arg

Lys

Val

Glu

Ile

280

Ala

Tyr

Arg

Ile

Arg

Asp
Asn
Val
Asn
105
Tle
Glu
Ala
Glu
Lys
185
Ser
Ser
Leu
Glu
Leu
265
Arg
Trp
Gln
Asn
Val
345

Ala

110

Gly

Phe

Pro

90

Val

Pro

Glu

Thr

170

Glu

Trp

Val

Thr

Ala

250

Ser

Ser

Gln

Phe

330

Phe

Ile

Asp
Tyr
75

Gly
Gln
Ser
Ala
Ala
155
Ser
Gly
Leu
Thr
Ala
235
Asp
Asp
Glu
Ala
Gly
315
Glu

Lys

Thr

Trp
60

Glu
Asn
Tyr
Lys
Phe
140
Tle
Phe
Asn
Glu
Leu
220
Ser
Tle
Ser
Lys
Glu
300
Ser
Leu

Gly

Glu

Leu

Glu

Leu

Pro

Asn

125

Tyr

Thr

Asp
205
Glu
Leu
Asp
Ala
Leu
285
Glu
Leu
Lys

Val

Ala

Tle
Asn
Glu
Trp
110
Pro
Asp
Val
Pro
Leu
190
Gln
Ala
Thr
Tyr
Gly
270
Asp
Pro
Leu
Asp
Asn

350
Asp

Asp
Phe
Leu
95

Asp
Val
Lys
Trp
Ser
175
Ala
Asp
Lys
Asn
Arg
255
Glu
Phe
Asn
Glu
Gly
335

Arg

Met

Tyr
Asp
80

Gln
Gly
Ala
Glu
Leu
160
Glu
Val
Phe
Pro
Asp
240
Leu
Leu
Ser
Leu
Val
320
Tle
His

Ile
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Trp
Ser
385
Gly
Glu
Asp
Ala
Glu
465
Gln
Arg
Ala
Val
Ala
545
Ile
Tyr
Asp
Val
Leu
625

Phe

Pro

Asp
370
His
Leu
Lys
Gln
Arg
450
Ser
Ala
Lys
Lys
Ser
530
Ala
Trp
Gly
Gly
Lys
610
Phe

Leu

Leu

355
Ile

Tyr
Tyr
Val
Arg
435
Asp
Tyr
Asp
Phe
Glu
515
Cys
Tyr
Asp
Gly
Leu
595
Ala
Leu

Thr

Thr

Lys
Pro
Val
Gly
420
Trp
Lys
Ala
Pro
Asp
500
Ile
Glu
Thr
Trp
Asp
580
Val
Leu
Lys

Ser

Phe
660

Thr
Asn
Tle
405
Gly
Leu
Asn
Gly
Thr
485
Asp
Glu
Tyr
Ala
Tle
565
Phe
Phe
Tyr
Asn
Leu

645
Ala

Met
Gln
390
Asp
His
Gly
His
Lys
470
Arg
Ala
Glu
Ala
Leu
550
Asp
Asp
Ala
Ser
Asp
630

Leu

Leu

Lys
375
Ser
Glu
Glu
Ala
Ala
455
Val
Val
Thr
Tyr
His
535
Glu
Gln
Asp
Asp
Asn
615
Asn

Val

Glu

360
Gln

Tle
Ala
Asp
Ser
440
Ser
Phe
Gln
Gln
Leu
520
Ala
Lys
Gly
Arg
Arg
600
Leu
Leu

Asp

Pro

Ser Asn Ile

Phe
Asn
Pro
425
Leu
Tle
Ala
His
Tle
505
Thr
Met
Tyr
Leu
Pro
585
Thr
Lys
Phe

Gly

Gly
665

111

Tyr
Leu
410
Ser
Ser
Leu
Gln
Tyr
490
Glu
Lys
Gly
Pro
Glu
570
Ser
Thr
Leu
Thr
Lys

650
Glu

His
395
Glu
Phe
Arg
Tle
Met
475
Glu
Ser
Lys
Asn
His
555
Lys
Asp
Ser
Glu
Asn
635

Leu

Ser

Asn
380
Leu
Ser
Asn
Val
Trp
460
Ala
Gly
Arg
Pro
Ser
540
Tyr
Glu
Tyr
Pro
Leu
620
Ser

Thr

Gly

365
Ala

Cys
His
Val
Lys
445
Ser
Asp
Val
Met
Ala
525
Val
Gln
Gly
Glu
Lys
605
Lys
Ser

Tyr

Thr

Val
Asp
Gly
Pro
430
Asn
Leu
Tyr
Thr
Tyr
510
Lys
Gly
Gly
His
Phe
590
Leu
Asp
Ala

Gln

Phe
670

Arg
Lys
Thr
415
Gly
Met
Gly
Val
His
495
Ala
Pro
Asp
Gly
Leu
575
Cys
Ala
Gly
Tyr
Ser

655
Ala

Cys
Tyr
400
Trp
Asp
Met
Asn
Arg
480
Asn
Pro
Phe
Leu
Phe
560
Leu
Gly
Asn
Gln
Tyr
640

Gln

Leu
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Pro
Thr
Val
705
Ala
Gly
Ser
Thr
Tyr
785
Asp
Phe
Val
Val
Lys
865
Tyr
Val
Arg
Glu
Ser
945

Asn

Asp

Trp
Ala
690
Ala
Gly
Asn
Tle
Phe
770
Asp
Tle
Thr
Asp
Glu
850
Glu
Ala
Glu
Ser
Phe
930
Ala

Tyr

Asp

Pro
675
His
Glu
Arg
Gly
Lys
755
Trp
Leu
Ser
Leu
Ser
835
Asn
Leu
Asp
Lys
Lys
915
Thr
Ala

Thr

Ser

Glu

Leu

Ala

Pro

Phe

740

Tyr

Arg

Ala

Tyr

Pro

820

Leu

Gly

Ser

Arg

Asn

900

Val

Ala

Gln

Trp

Trp

Val
Lys
Glu
Glu
725
Arg
Ala
Ala
Lys
Glu
805
Val
Gly
Leu
Asp
Leu
885
Phe
Arg
Asn
Ile
Val

965
Gly

Glu
Glu
Glu
710
Leu
Tle
Gly
Leu
Trp
790
Tle
Ala
Lys
Leu
Tyr
870
Glu
Thr
Tyr
Gly
Glu
950

Arg

Gln

Asp
Asp
695
Ala
Val
Leu
Arg
Thr
775
Glu
Lys
Leu
Ile
Pro
855
Arg
Gly
Pro
Tyr
Ala
935
Ala

Ala

Lys

Glu
680
Leu
Val
Asp
Phe
Glu
760
Asp
Asn
Glu
Lys
Ala
840
Ala
Tyr
Ser
Tyr
Gln
920
Asn
Ala

Leu

Val

Lys Gly Glu

Pro

Thr

Ser

Ser

745

Tyr

Asn

Ala

Asn

Gly

825

Val

Phe

Tyr

Tyr

Leu

905

Leu

Leu

Asp

Ala

His

112

Trp

Lys

Asp

730

Lys

Leu

Asp

Gly

Ser

810

Asp

Thr

Gly

Gly

Leu

890

Phe

Asn

His

Ala

970

Pro

Ala
Leu
715
Tyr
Ala
Lys
Arg
Lys
795
Val
Leu
Ala
Leu
Leu
875
Gly
Pro
Asp
Leu
Ala
955

Gln

Glu

Ile
Asp
700
Pro
Asn
Lys
Arg
Gly
780
Tyr
Leu
Thr
Asn
Asn
860
Gly
Ile
Gln
Glu
Ser
940
Phe

Met

Phe

Val
685
Glu
Glu
Leu
Gly
Leu
765
Ala
Ala
Val
Tle
Phe
845
Phe
Pro
Tyr
Glu
Glu
925
Ala
Glu

Gly

Cys

Tyr

Gly

Phe

Gly

Trp

750

Pro

Gly

Arg

Lys

Thr

830

Pro

Ala

Asn

Gln

Val

910

Gly

Leu

Leu

Val

Leu

Gln
Phe
Tyr
Ile
735
Pro
Glu
Tyr
Leu
Thr
815
Tyr
Gly
Leu
Glu
Gly
895
Gly
Gly
Pro
Thr
Gly

975
Asp

Val
Thr
Pro
720
Lys
Val
Phe
Gly
Gln
800
Ala
Glu
Ala
Pro
Ser
880
Ala
Asn
Leu
Tyr
Asn
960

Gly

Ala
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980
Gln Glu Ala Arg Gln
995
<210> 32
<211> 1049
<212> PRT
213> HHEEAH B
<400> 32
Met Ala Asp Thr Ala
1 5
Ala Ser Trp Leu Thr
20
Ala His Ser Ser His
35
Gln Ser Leu Asp Gly
50
Val Asp Val Glu Ser
65
Asp Phe Gly Ala Ile
85
Leu Lys Asn Lys Tyr
100
Asp Pro Gln Ala Pro
115
Arg Arg Arg Phe Ala
130
Asp Gly Thr Val Ser
145
Val Trp Leu Asp Gly
165
Pro Ser Glu Phe Asp
180
Ala Ala Asp Ser Pro
195
Glu Tyr Ser Ser Ala
210
His Gly Leu Phe Arg
225
Val Glu Thr Val Gln

Leu

Glu
Asp
Arg
Glu
Ala
70

Glu
Val
Asn
Leu
Leu
150
Thr
Val
Glu
Ser
Thr

230
Leu

Lys

Leu
Pro
Tyr
Trp
55

Pro
Val
Asn
Tle
Asp
135
Thr
Phe
Thr
Ala
Trp
215

Val

Glu

985
Leu Val
1000

Ala Ile

Thr Val
25

Val Ile

40

Lys Val

Phe Ala
Pro Gly
ITle Gln
105
Pro Glu
120
Ala Gln
Phe His
Val Gly
Glu Ala
185
Glu His
200
Leu Glu
Glu Leu

Ala Asp

113

Ile

Val
10

Phe
Gly
Arg
Ala
His
90

Tyr
Asn
Leu
Gly
Tyr
170
Leu
Thr
Asp

Ala

Tyr

Gln

His
Ala
Glu
Ile
Val
75

Leu
Pro
Asn
Ala
Ala
155
Gly
Arg
Leu
Gln
Ala

235
Thr

Pro

Ala
Ala
Thr
Glu
60

Asp
Gln
Trp
His
Arg
140
Ala
Glu
Asn
Thr
Asp
220

Gln

Ala

990
Leu Phe
1005

Thr Thr

Asn Arg
30

Ser Glu

45

Gln Ala

Phe Glu
Met Ala
Asp Gly
110
Val Ala
125
Thr Leu
Thr Ala
Asp Gly
Gly Asn
190
Val Ala

205
Phe Trp

Pro His

Ala Asp

Thr

Ala
15

Lys
Pro
Arg
Asp
Gly
95

His
Ile
Glu
Ile
Phe
175
Gly
Cys
Arg

Thr

Thr

Glu

Ser
Pro
Lys
Asn
Gly
80

Tyr
Glu
Tyr
Asn
Tyr
160
Thr
Asn
Tyr
Leu
His

240
Ala
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Gly Thr Ala

Pro
Asn
Asn
305
Thr
Tle
Asn
Asp
Asp
385
Tle
Asp
Gly
Gly
Met
465
Gly
Ala
His
Ala

His
545

Ala
Val
290
Ser
Leu
Glu
Gly
Arg
370
Met
Arg
Glu
Thr
Ser
450
Met
Asn
His
Met
His

530
Thr

Asp
275
Val
Gly
Tyr
Thr
Ile
355
His
Leu
Thr
Tyr
Trp
435
Arg
Arg
Glu
Thr
Arg
515

Ala

Asp

Asp
260
Ala
Trp
Lys
Thr
Val
340
Met
Glu
Ser
Ser
Gly
420
Val
Pro
Arg
Ser
Tle
500
Glu

Asp

Gly

245
Thr

Met
Glu
Met
Leu
325
Thr
Thr
Phe
Asp
His
405
Leu
Ala
Glu
Asp
Ser
485
Asp
Phe

Glu

Pro

Ala
Thr
Ser
Thr
310
Thr
Gln
Leu
Asp
Val
390
Tyr

Tyr

Asn

Tyr
470
Ala
Pro
Glu

Ile

Lys
550

Glu
Tle
Thr
295
Asn
Val
Lys
Asn
Ala
375
Val
Pro
Leu
Asn
Glu
455
Asn
Gly
Asn
Asp
Glu

535
Lys

Leu
Glu
280
Gln
Tle
Arg
Tle
Gly
360
Lys
Phe
Asn
Tle
Val
440
Asp
His
Glu
Arg
Val

520

Pro

Asn
265
Ser
Ala
Ala
Val
Gly
345
Lys
Arg
Cys
Gln
Asp
425
Glu
Ala
Pro
Val
Pro
505
Thr

Tyr

Tyr

114

250
Ala

Thr

Cys

Pro

Val

330

Phe

Arg

Gly

Lys

Glu

410
Glu

Cys
Ser
Phe
490
Val
Asp

Leu

Ile

Ala

Leu

Asn

Trp

315

Gly

Arg

Ile

Arg

Arg

395

Thr

Pro

Val

Val

475

Arg

His

Ile

Asn

Ser
555

Leu
Arg
Gly
300
Ser
His
Thr
Val
Ala
380
His
Trp
Asn
Glu
Asp
460
Leu
Ala
Tyr
Glu
Asp

540
Cys

Thr
Asp
285
Glu
Ala
Asp
Phe
Phe
365
Tle
Asn
Tyr
Met
445
Arg
Tle
Met
Glu
Ser
525

Gly

Glu

Leu
270
Gly
Ile
Glu
Gly
Arg
350
Lys
Thr
Ile
Asp
Glu
430
Gly
Ile
Trp
Tyr
Gly
510
Arg

Ser

Tyr

255

Asp
Ala
Ser
Ala
335
Tle
Gly
Arg
Asn
Leu
415
Thr
Tle
Asn
Ser
Arg
495
Ser
Met

Pro

Met

Asn
Gly
Leu
Pro
320
Tle
Glu
Ala
Glu
Ala
400
Cys
His
Pro
Ser
Leu
480
His
Val
Tyr

Ala

His
560
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Ala

Arg

Ala

Gly

Leu

625

Gln

Ile

Leu

Phe

Val

705

Gln

Ala

Val

Trp

Thr

785

Leu

Arg

Lys

Ala

Lys

Met
Tyr
Ile
Asp
610
Leu
Leu
Thr
Arg
Asp
690
Asp
Gln
Phe
Asp
Asn
770
Gln
Arg
Gly
Tyr
Val

850
Val

Gly
Pro
Glu
595
Phe
Phe
Tyr
Asn
Ile
675
Val
Asp
Leu
Gly
Ala
755
Ala
Gly
Arg
Ala
Ala
835

Glu

Thr

Asn
Met
580
Thr
Gly
Ala
Ala
Asp
660
Leu
Ala
Tyr
Gly
Gln
740
Ala
Gly
Gly
Pro
Gly
820
Arg

Ala

Val

Ser
565
Tyr
Lys
Asp
Asp
Asn
645
Asn
Ala
Ala
Arg
Asn
725
Cys
Gly
Val
Met
Ser
805
His
Cys

Thr

Arg

Cys

Gln

Leu

Arg

Arg

630

Val

Leu

Asp

Gly

Ser

710

Ala

Val

Ala

Arg

Val

790

Ile

Ala

Val

Tyr

Tyr

Gly
Gly
Pro
Pro
615
Thr
Lys
Phe
Gly
Glu
695
Asn
Cys
Val
Pro
Gly
775
Ser
Thr
Phe
Asp
Thr

855
Val

Asn
Gly
Asp
600
Ser
Pro
Ile
Val
Lys
680
Ser
Ala
Asp
Ala
Ala
760
Gln
Tyr
Thr
Glu
Cys
840

Tyr

Ala

Met
Phe
585
Gly
Asp
Ser
Ala
Ser
665
Pro
Ala
Glu
Trp
Gly
745
Asp
Gly
Thr
Phe
Arg
825
Ala
Glu

Asp

115

Asp
570
Tle
Thr
Tyr
Pro
Val
650
Thr
Val
Ser
Glu
Ala
730
Ala
Gly
Arg
Phe
Arg
810
Ala
Tle

Leu

Thr

Glu

Trp

Thr

Glu

Lys

635

Ser

Gly

Trp

Phe

Leu

715

Pro

Lys

Thr

Glu

Gly

795

Pro

Ala

Ala

Ala

Ala

Tyr
Asp
Arg
Phe
620
Ala
Val
Asp
Ser
Glu
700
Val
Ala
Thr
Val
Ala
780
Glu
Leu
Trp
Asn
Tle

860
Gly

Thr
Phe
Met
605
Ser
Gln
Asp
Tyr
Thr
685
Val
Leu
Gly
Thr
Thr
765
Leu
Arg
Thr
Ala
Arg
845

Pro

Leu

Ala
Ile
590
Cys
Gly
Glu
Glu
Arg
670
Thr
Asp
Glu
Tyr
Ala
750
Leu
Phe
Glu
Asp
Val
830
Gly

Gln

Val

Leu
575
Asp
Tyr
Asp
Val
Ala
655
Phe
Arg
Trp
Val
Glu
735
Asp
Gly
Ser
Phe
Asn
815
Ala
Glu

Arg

Ser

Glu

Gln

Gly

Gly

Lys

640

Arg

Val

Arg

Pro

Ser

720

Leu

Ala

Arg

Arg

Val

800

Asp

Gly

Asn

Thr

Leu
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865
Asp Val Glu

Ala Phe Gly

Phe Tyr Gly
915
Lys Leu Gly
930
Leu Leu Pro
945
Ile Thr Asp

Ala Lys Pro

Glu Glu Ala
995
Leu Arg Leu
1010
Trp Met Ser
1025
Pro Leu Ser
1040
<210> 33
211> 1023
<212> PRT

Tyr
Tle
900
Ala
Val
Gln
Asp
Phe
980
Leu
Leu

Pro

Leu

Pro
885
Glu
Gly
Trp
Glu
Ser
965
Ala
His
Ala

Val

Asn

213> HHENEHFE

<400> 33

Met Ala Asn Glu Thr

1

5

Asp Ser Thr Val Phe

20

Lys Cys Tyr Ala His

35

Gln Ser Leu Asp Gly

50

Ile Glu Phe Asn Glu

65

Ala Phe Glu Arg Ile

870
Gly

Trp

Pro

Ser

Thr

950

Gly

Met

Gln

Ala

His

Val

Arg

Glu

Asp

Glu

Glu

70
Gln

Glu Lys
Ala Leu
Glu Glu
920
Thr Thr
935
Gly Asn
His Gly

Ser Leu

Asp Glu

1000

Gln Met
1015
Glu Gln
1030
Gln Leu
1045

Ile Glu

Val Asn

Ser Gln
40

Trp Arg

55

Pro Phe

Val Pro

Asn
Pro
905
Thr
Ala
His
Val
Leu
985
Leu
Gly

Tyr

Lys

His
Arg
25

Thr
Val
Val

Gly

116

Gly
890
Val
Tyr
Gly
Glu
Arg
970
Pro
Pro
Val

Gln

Leu

Ala
10

Val
Asn
Glu

Arg

His

875
Asp

Glu

Ala

Asp

Asp

955

Val

Tyr

Lys

Gly

Leu

Phe

Ser

Pro

Glu

Val

Glu

75
Leu

Leu Pro Thr

Tyr Ala Asn
910
Asp Arg Arg
925
Asp Cys Ala
940
Val Arg Trp

Lys Arg Gly

Ser Ser Thr
990

Pro Arg His

1005

Gly Asp Asp

1020

Pro Ala Asp

1035

Glu Thr Trp

Ala His Ser

Trp Ser Asp
45

Val Gln Ala

60

Asn Phe Asp

Gln Met Ala

Tle
895
Leu
His
Pro
Ala
Ala
975
Met
Met

Ser

Gln

Leu
15

Asp
Leu
Ser

Asp

Gly

880

Pro

Arg

Ala

Tyr

Glu

960

Gly

Leu

Phe

Ala

His

Arg

Asp

Ser

80
Leu
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Met Asn Asn

Asn
Arg
Gly
145
Val
Pro
Val
Gln
Ala
225
Asp
Asn
Gly
Tle
Pro
305
Tle
Glu
Ala

Gln

Ala
385

Pro
Lys
130
Gly
Trp
Asn
Ala
Asp
210
Gln
Pro
Ala
Asn
Ser
290
Val
Ala
Asp
Asp
Asp

370
Ile

Ala
115
Thr
Thr
Val
Glu
Val
195
Phe
Pro
Glu
Ala
Val
275
Thr
Leu
Glu
Gly
Arg
355

Met

Arg

Lys
100
Glu
Phe
Val
Asn
Phe
180
Ala
Trp
His
Ser
Asp
260
Val
Gly
Tyr
Val
Tle
340
His
Tle

Thr

85
Tyr

Pro
Thr
Ser
Gly
165
Asp
Cys
Arg
Val
Gly
245
Ala
Trp
Ser
Glu
Ala
325
Met
Glu

Asp

Ser

Val
Asn
Met
Tle
150
Met
Tle
Tyr
Leu
His
230
Ser
Ala
Glu
Leu
Phe
310
Val
Thr
Phe

Asp

His
390

Asn
Tle
Ala
135
Val
Phe
Thr
Glu
His
215
Tle
Ala
Thr
Thr
Asn
295
Glu
Gln
Tle
Asp
Val

375
Tyr

Tle
Pro
120
Asn
Phe
Val
Glu
Tyr
200
Gly
Glu
Ser
Tle
Ala
280
Gly
Val
Lys
Asn
Pro
360

Val

Pro

Gln
105
Glu
Arg
His
Gly
Met
185
Ser
Leu
Asn
Leu
Ser
265
Asn
Tle
Thr
Val
Gly
345
Lys

Phe

Asn

117

90
Tyr

Asn
Leu
Gly
Tyr
170
Leu
Ser
Phe
Met
Asp
250
Ala
Cys
Arg
Val
Gly
330
Lys
Arg

Cys

Gln

Pro
Asn
Ala
Met
155
Gly
His
Ala
Arg
Gln
235
Ala
Thr
Ala
Pro
Tle
315
Phe
Arg
Gly

Lys

Glu
395

Trp
His
Asp
140
Ala
Glu
Asp
Ser
Ser
220
Ile
Ala
Leu
Asp
Trp
300
Asp
Arg
Ile
Arg
Arg

380
Arg

Asp
Val
125
Thr
Thr
Asp
Gly
Trp
205
Val
Glu
Leu
Lys
Pro
285
Ser
His
Arg
Val
Ala
365
His

Trp

Gly
110
Ala
Lys
Ala
Gly
Glu
190
Leu
Glu
Ser
Thr
Asp
270
Asp
Ala
Ala
Phe
Phe
350
Tle

Asn

Tyr

95
His

Leu
Asn
Tle
Phe
175
Asn
Glu
Leu
Asp
Val
255
Ser
Thr
Glu
Gly
Arg
335
Lys
Thr

Leu

Glu

Glu
Tyr
Ala
Tyr
160
Thr
Val
Asp
Ala
Trp
240
Arg
Asp
Ser
Asp
Asn
320
Ile
Gly
Glu

Asn

Leu
400
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Cys

His

Val

Asn

Ser

465

Lys

Val

Met

Gln

Cys

545

Gln

Gln

Arg

Arg

Val

625

Leu

Asp

Gly

Asp

Ala

Asp
Gly
Pro
Ser
450
Leu
Arg
Thr
Tyr
Lys
530
Gly
Gly
Pro
Pro
Lys
610
His
Phe
Gly
Ser
Gly

690
Thr

Glu
Ser
Gly
435
Met
Gly
Val
His
Ala
515
Pro
Asn
Gly
Asp
Ser
595
Pro
Tle
Thr
Glu
Thr
675

Ala

Asn

Tyr
Trp
420
Ser
Val
Asn
His
Asn
500
His
Tyr
Met
Phe
Gly
580
Asp
Thr
Asp
Ser
Pro
660
Glu

Ser

Trp

Gly
405
Cys
Lys
Arg
Glu
Asp
485
Arg
Ala
Ile
Asp
Ile
565
Thr
Tyr
Pro
Val
Thr
645
Val
Lys

Glu

Ala

Ile

Leu

Ala

Arg

Ser

470

Ile

Asp

Asp

Ser

Glu

550

Trp

Thr

Glu

Lys

Ala

630

Gly

Trp

Leu

Leu

Val

Tyr
Pro
His
Asp
455
Tyr
Asp
Tyr
Ala
Cys
535
Tyr
Asp
Ser
Phe
Ala
615
Glu
Glu
Gln
Asp
Val

695
Ala

Leu
Gly
Trp
440
Tyr
Thr
Pro
Asn
Tle
520
Glu
Thr
Phe
Leu
Ser
600
Gln
Asp
Tyr
Ser
Val
680

Leu

Gly

Ile Asp Glu

Asp
425
Glu
Asn
Gly
Asn
Asp

505
Glu

Ala

Ile

585

Gly

Glu

Ser

Thr

Glu

665

Asp

Glu

Tyr

118

410
Val

Gly

His

Asp

Arg

490

Val

Glu

Met

Leu

Asp

570

Tyr

Asn

Val

Val

Phe

650

Trp

Val

Glu

Leu
Ala
Pro
Val
475
Pro
Thr
Tyr
His
Glu
55h
Gln
Gly
Gly
Lys
Thr
635
Val
Arg
Pro

Ser

Leu

Thr
Thr
Cys
Ser
460
Phe
Val
Asp
Leu
Ala
540
Arg
Ala
Gly
Leu
Gln
620
Tle
Leu
Phe
Leu
Gln

700
Ala

Asn
Glu
Val
445
Val
Arg
His
Ile
Lys
525
Met
Tyr
Ile
Asp
Val
605
Leu
Lys
Arg
Asp
Asp
685

Arg

Phe

Leu
Glu
430
Asp
Leu
Ala
Tyr
Glu
510
Asn
Gly
Pro
Tyr
Phe
590
Phe
Tyr
Asn
Val
Val
670
Leu

Leu

Gly

Glu
415
Thr
Arg
Tle
Met
Glu
495
Thr
Asp
Asn
Lys
Ala
575
Gly
Ala
Ser
Asp
Leu

655

Pro

Ala

Gln

Thr

Ala

Val

Trp

Tyr

480

Gly

Arg

Pro

Ser

Tyr

560

Thr

Asp

Asp

Asn

Asn

640

Ala

Ala

Arg

Lys

Thr



CN 110678478 A

F 5l

91/101 7

705

Val Val Ala

Gly
Arg
Phe
Arg
785
Ala
Ile
Leu
Thr
Asp
865
Gln
Gln
Lys
Asp
Ile
945
Tyr
Ala

Gly

Pro

Tle
Glu
Asn
770
Ala
Gln
Glu
Ala
Thr
850
Leu
Tyr
Asp
Asp
Val
930
Ser
Ser
Pro

Gly

Ala
1010

Val
Val
755
Asn
Leu
Trp
Gln
Thr
835
Gly
Pro
Ser
Arg
His
915
Arg
Arg
Ser
Lys
Asp

995
Asp

Gly
Thr
740
Leu
Arg
Thr
Leu
Tle
820
Pro
Arg
Thr
Asn
Lys
900
Ala
Trp
Ala
Phe
His
980

Asp

Gln

Ser
725
Val
Leu
Glu
Asp
Gly
805
Asp
Gln
Val
Tle
Leu
885
His
Pro
Ala
Glu
Met
965
Met

Ser

Pro

710
Lys

Gly
Ser
Phe
Asn
790
Ala
Glu
Arg
Asn
Pro
870
Arg
Ala
Tyr
Glu
Gly
950
Leu
Phe

Trp

Ile

Lys Ala Ser

Arg Trp Asn
745
Arg Thr Gln
760
Val Leu Arg
775
Asp Arg Gly

Gly Arg Tyr

Asn Thr Val
825
Thr Lys Val
840
Leu His Val
855
Ala Phe Gly

Phe Phe Gly

Lys Leu Gly
905
Leu Met Pro
920
Ile Thr Asp
935
Ala Glu Pro

Glu Glu Ala

Leu Arg Val
985
Met Ser Pro
1000
Ser Leu Asp
1015

119

Ala
730
Val
Gly
Arg
Ala
Ala
810
Lys
Thr
Glu
Tle
Ala
890
Val
Gln
Glu
Phe
Gln
970
Leu

Val

Val

715

Pro
Gly
Gly
Pro
Gly
795
Arg
Ala
Val
Tyr
Glu
875
Gly
Trp
Glu
Lys
Ala
955
His
Ala
His

Asp

Val
Val
Leu
Ala
780
His
Cys
Ser
Ser
Pro
860
Trp
Pro
Ser
Thr
Gly
940
Met
Gln
Glu

Pro

Leu
1020

Lys Pro

Gln Gly
750

Val Ser

765

Val Thr

Gly Phe

Ile Gly

Tyr Thr
830

Tyr Thr

845

Gly Glu

Thr Leu

Glu Glu

Thr Asp
910

Gly Asn

925

His Gly

Ser Leu

Asp Glu

Gln Met
990
Gln Tyr
1005
Asp Leu

Val
735
Ser
Tyr
Thr
Glu
Asn
815
Tyr
Ala
Pro
Pro
Thr
895
Ala
His
Leu
Gln
Leu
975
Gly
His

Ile

720
Asp

Gly
Thr
Phe
Arg
800
Glu
Glu
Asp
Gly
Val
880
Tyr
Phe
Glu
Arg
Pro
960
Pro

Val

Ile
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<210> 34

<211> 1305
<212> PRT

<213> T I XU AT 7

<400> 34

Met Val Glu Asp Ala

1
Thr

Thr
Gln
Leu
65

Ala
Phe
Asp
Gly
Asn
145
Arg
Val
Ala
Met
Tle
225

Ala

Ser

Pro
Ser
Ala
50

Pro
Glu
Thr
Gly
Thr
130
Ala
Leu
Thr
Tle
Asn
210
Thr

Ile

Ala

Glu
Asp
35

Gln
His
Ser
Tle
Val
115
His
Lys
Pro
Leu
Lys
195
Leu
Leu

Gly

Asp

Val
20

Phe
Asp
Asp
Ala
Asp
100
Tyr
Pro
Phe
Ser
Thr
180
Thr
Thr
Lys

Thr

Val
260

5
Val

Asp
Pro
Tyr
Tyr
85

Arg
Met
Tyr
Gly
Ser
165
Val
Pro
Thr
Gln
Val

245
Thr

Thr
Tyr
Ala
Ala
Ser
70

Leu
Asp
Asn
Gly
Gly
150
Arg
Thr
Ser
Lys
Thr
230

Thr

Ser

Ser
Asn
Phe
55

Tle
Pro
Leu
Ala
Tyr
135
Glu
Trp
Asp
Leu
Val
215
Val

Thr

Thr

Ser
Ser
Trp
40

Asp
Thr
Gly
Ala
Thr
120
Ser
Asn
Tyr
Gly
Ala
200
Ala
Phe

Ala

Ile

Ala
25
Lys

Gln
Gly
Gly
105
Val
Pro
Thr
Ser
Val
185
Thr
Asn
Pro

Ser

Thr
265

120

Ser
10

Val
Phe
Ser
Lys
Thr
90

Lys
Trp
Phe
Ile
Gly
170
His
Gln
Asp
Lys
Lys

250
Ala

Thr

Asp

Met

Ala

75

Gly

Arg

Phe

Ser

Val

155

Ser

Val

Asn

Thr

Gly

235

Ser

Ala

Thr
Ser
Leu
Trp
60

Ser
Trp
Tle
Asn
Phe
140
Val
Gly
Gly
Gly
Glu
220
Gly

Ile

Ser

Gln
Lys
Ser
45

Gln
Gln
Tyr
Ala
Gly
125
Asp
Lys
Ile
Asn
Gly
205
Ala
Lys

Ala

Pro

Met
Gln
30

Asp
Gln
Ser
Arg
Tle
110
Val

Leu

Val

Asn
190
Asn
Ala
Thr

Ala

Lys
270

Ser
15

Asn
Ser
Val
Asn
Lys
95

Asn
Lys
Thr
Glu
Arg
175
Gly
Val
Ala
Asp
Gly

255
Leu

Ser
Arg
Val
Asp
Glu
80

Ser
Phe
Leu
Gly
Asn
160
Asp
Val
Thr
Asn
Ala
240

Ala

Trp
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Ser
Gly
Thr
305
Lys
Val
Met
Leu
Phe
385
Lys
Asp
Arg
Met
Ala
465
Thr
Met
Ser
Ala
Tyr
545

Ser

Trp

Ile
Asp
290
Gly
Leu
Ala
Gly
Ile
370
Asp
Trp
Lys
Asp
Met
450
Lys
Tyr
Gly
Asp
Ile
530
Asn

Tyr

Tyr

Lys
275
Thr
Phe
Lys
Asn
Val
355
Asp
Met
Phe
Asp
Arg
435
Glu
Leu
Gly
Asp
Gly
515
Tyr
Arg

Asp

Asp

Asn

Val

Asp

Gly

Arg

340

Asn

Val

Trp

Gly

Glu

420

Asn

Gly

Val

Asp

Asn

500

Ala

Gly

Thr

Asn

Val

Pro
Leu
Ala
Val
325
Arg
Ser
Cys
Asn
Gln
405
Thr
Ala
Tle
Ala
Asn
485
Leu
Asn
Ser
Thr
Ser

565
Val

Asn
Asp
Thr
310
Ser
Ala
Ile
Asn
Arg
390
Thr
Trp
Pro
Ser
Trp
470
Lys
Thr
Tyr
Glu
Gly
550

Ala

Gln

Leu
Thr
295
Ser
Met
Tle
Arg
Glu
375
Ser
Tle
Ala
Ser
Gly
455
Thr
Tle
Ala
Asp
Thr
535
Gly

Val

Arg

Tyr
280
Tyr
Gly
His
Glu
Thr
360
Lys
Lys
Ala
Lys
Val
440
Ser
Lys
Lys
Asn
Lys
520
Ala
Ala

Gly

Asp

Thr Val Arg

Asp

Phe

His

Arg

345

Thr

Gly

Asn

Gly

Phe

425

Ile

Val

Ala

Ala

Gly

505

Ile

Ser

Gln

Trp

Phe

121

Thr
Ser
Asp
330
Gln
His
Val
Gly
Asp
410
Asp
Met
Ser
Ala
Asn
490
Gly
Arg
Ala
Ser
Gly

570
Val

Glu
Leu
315
Gln
Val
Asn
Leu
Asn
395
Asn
Leu
Trp
Asp
Asp
475
Trp
Val
Thr
Tle
Ser
555

Ala

Ala

Thr
Tyr
300
Asn
Gly
Glu
Pro
Val
380
Thr
Ala
Thr
Ser
Phe
460
Ser
Asn
Val
Thr
Asn
540
Asp

Val

Gly

Glu
285
Gly
Gly
Ser
Tle
Ala
365
Val
Glu
Val
Ser
Leu
445
Pro
Thr
Glu
Gly
His
525
Ser
Lys

Ala

Thr

Val

Phe

Glu

Leu

Leu

350

Ala

Glu

Asp

Leu

Thr

430

Gly

Ala

Arg

Ser

Thr

510

Pro

Arg

Gln

Ser

Tyr

Leu
Arg
Lys
Gly
335
Gln
Lys
Glu
Tyr
Gly
415
Ile
Asn
Thr
Pro
Asn
495
Asn
Ser
Gly
Leu
Ser

575
Val

Asn
Trp
Val
320
Ala
Lys
Ala
Val
Gly
400
Gly
Asn
Glu
Ser
Met
480
Thr
Tyr
Trp
Ile
Thr
560

Ala

Trp
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Thr Gly Phe

Ser

Ile
625

Ser
Asn
Val
Ser
Thr
705
Ser
Glu
Pro
Ala
Gly
785
His
Ala
Ser
Ile
Ala

865

Pro

Gly
610
Val
Gln
Glu
Tyr
Thr
690
Ala
Thr
Gly
Glu
Ala
770
Lys
Tle
Gly
Tyr
Val

850

Gly

595
Ala

Asp
Trp
Asn
Thr
675
Glu
Ala
Ala
Thr
Gly
755
Lys
Asp
Val
Lys
Gln
835
Gln

Gly

Thr

580
Asp

Val
Thr
Asn
Val
660
Asp
Lys
Gly
His
Tle
740
Ser
Leu
Leu
Pro
Leu
820
Ala
Ser

Leu

Ser

Tyr
Gly
Ala
Asp
645
Val
Ala
Arg
Tyr
Lys
725
Ser
Thr
Lys
Ser
Asp
805
Val
Asp
Thr

Gln

Thr
885

Leu

Ser

Gly

630

Asp

Ala

Ala

Leu

Thr

710

Asn

Ala

Glu

Ala

790

Ala

Gly

Asn

Lys

Ser

870
Glu

Gly
Trp
615
Phe
Val
Lys
Lys
Ile
695
Tyr
Met
Glu
Gly
Asp
775
Ile
Ala
Val
Arg
Glu
855

Ser

Lys

Glu
600
Pro
Pro
His
Gly
Val
680
Gly
Gln
Tyr
Ala
Asn
760
Ala
Glu
Asn
Asp
Lys
840
Ala

Thr

Thr

585

Pro
Ser
Lys
Thr
Ser
665
Lys
Glu
Val
Leu
Tyr
745
Ala
Asp
Val
Arg
Asn
825
Ala
Gly

Val

Val

122

Thr
Pro
Asp
Leu
650
Gly
Leu
Lys
Tyr
Thr
730
Asp
Ser
Arg
Asp
Val
810
Gly
Phe
Glu

Lys

Arg
890

Pro
Lys
Thr
635
His
Asn
Tyr
Ser
Glu
715
Trp
Glu
Val
Lys
Val
795
Thr
Ser
Ser
Tle
Tle

875

Ser

Trp
Asn
620
Tyr
Tle
Lys
Phe
Phe
700
Gly
Asn
Asn
Thr
Thr
780
Thr
Phe
Ser
Gly
Thr
860

Ala

Phe

Asn
605
Ser
Tyr
Leu
Val
Thr
685
Thr
Thr
Val
Asn
Thr
765
Tle
Asp
Asp
Pro
Lys
845

Val

Thr

590
Gly

Tyr
Phe
Pro
Pro
670
Pro
Lys
Asp
Pro
Arg
750
Thr
Thr
Ala
Val
Asp
830
Val
Thr

Thr

Tyr

Thr
Phe
Tyr
Ala
655
Val
Lys
Lys
Lys
Trp
735
Leu
Gly
Ala
Asn
Lys
815
His
Leu
Ala

Ala

Ser
895

Gly
Gly
Gln
640
Trp
Val
Gly
Thr
Asp
720
Ala
Ile
Lys
Asp
Gly
800
Gly
Asp
Ala
Lys
Val

880
Arg
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Asn

Glu

Asp

Ala

945

Asp

Thr

Thr

Thr

Thr

Gln

Leu

Leu

Gly

Lys

Glu

Asn

Ser

Ile

Asp

Asn

Tyr Tyr

Val Arg
915

Ala Val

930

Gly Thr

Glu Ile

Pro Ala

Val Thr
995
Val Tyr
1010
Val Phe
1025
Arg Ser
1040
Arg Leu
1055
Asp Ala
1070
Gly Gly
1085
Ala Gly
1100
Gln Gln
1115
Ala Val
1130
Ala Asp
1145
Ala Ala
1160
Phe Ala
1175
Ala Asp

Val

900

Tyr

Ser

Val

Gly

Val

980

Ser

Asn

Gly

Gln

Thr

Ile

Ala

His

Leu

Arg

Gly

Gln

Pro

Thr

Lys

Ser

Asp

Ala

Ala

965

Leu

Ala

Thr

Lys

Val

Gln

Lys

Asn

Asn

Gly

Phe

Lys

Glu

Val

Thr

Thr

Asp

Asp

Gly

950

Leu

Pro

Asn

Ala

Glu

Thr

Asn

Asp

Pro

Thr

Gln

Pro

Asn

Ser

Gly

Thr

Gly Asn

Gly Thr
920

Gln Ile

935

Gln Lys

Leu Asn

Gly Ser

Phe Ala

1000

Gly Thr
1015
Phe Lys
1030
Ile Gly
1045
Ile Pro
1060
Gly Ser
1075
Ser Ala
1090
Ala Glu
1105
Ile Val
1120
Asp Ala
1135
Trp Thr
1150
Ser Asp
1165
Ala Thr
1180

Pro Ser

Lys

905

Ser

Ala

Ile

Tyr

Arg

985

Val

Val

Val

Ser

Ala

Thr

Trp

Ile

Met

Gly

Asp

Arg

Phe

Gly

123

Pro

Asp

Lys

Ser

Ser

970

Pro

His

Lys

Thr

Ser

Asp

Thr

Thr

Thr

Tyr

Lys

Leu

Val

Val

Val

Ile

Arg

Ala

Val

955

Ala

Ala

Trp

Val

Ala

Val

Lys

Val

Asn

Phe

Phe

Thr

Ala

Lys

Lys

Val

Leu Pro

Gln Asn
925

Gly Ser

940

Arg Val

Ser Thr

Val Leu

Thr Lys

1005

Pro Gly
1020
Thr Ile
1035
Ser Gly
1050
Gln Ser
1065
Asp Ala
1080
Trp Ala
1095
Glu Tyr
1110
Phe Arg
1125
Lys Ile
1140
Ala Thr
1155
Pro Tyr
1170
Val Thr
1185
Cys Ala

Ser

910

Val

Phe

Thr

Pro

Pro

990

Pro

Thr

Arg

Asn

Asp

Asn

Tyr

Ala

Asp

Gln

Glu

Thr

Val

Gly

Asp

Thr

Ser

Met

Val

975

Asp

Ala

Ala

Val

Ala

Thr

Thr

Ser

Thr

Ser

Ile

Thr

Tyr

Thr

Leu

Val
Trp
Val
Ile
960
Gly

Gly

Asp
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Thr

Thr

Ser

Ile

Val

Glu

Glu

<210>
211>
<212>
<213>
<400>

1190

Glu Ile Glu Leu Lys

1205

Ser Ala Ala
1220

Asp Ser Val
1235

Ala Asp Val
1250

Leu Pro Ala
1265

Asp His Val
1280

Gln Glu Phe
1295

35

1025

PRT

35

Leu

Leu

Lys

His

Thr

Pro

Ser

Ala

Ala

Asp

Arg

Ala

Met Ser Cys Leu Ile Pro

1
Glu

Glu

Asp

Ser

65

Tyr

Ile

Phe

Phe

Val

Leu
20

Asn

Asn Arg

Leu
35

Pro

Ser

Ala
50
Thr

Asp

Ile Ser

Gly Lys Pro

Pro
100
Asp

Pro Asn

Glu Leu
115
Glu Gly
130

Gly

Val

Phe Asn

5

Pro

Gly

Ala

Val

Ile

85

Pro

Ser

Asp

Lys

Thr

Pro

Lys

Pro

70

Tyr

Thr

Lys

Asn

Gly

1195
Thr Ala
1210
Ser Leu Thr
1225
Ala Gly
1240
Glu Gly
1255
Asn Val
1270
Lys Thr
1285
Asp Ser
1300

Thr

Ser

Glu

Ile

Phe

Asp

Glu Asn Leu
Ala Tyr
25

Phe

Arg

Ala
40
Leu

Trp

Asn
55
Ser

His Trp

Thr Asn Val

Val Pro
105
Glu

Asn

Ile
120
Tyr

Ser
Cys Glu
135
Ser

Arg Asn

124

Ser Lys

Val Asn

Tyr Asn

Gly Asn

Arg Val

Thr Tle

Glu Arg

AR E 4L Kluyveromyces lactis)

Arg Asn
10
Tyr Tyr

Ala Leu

Trp Glu

Glu Leu
75
Gln Tyr
90
Thr Gly

Ser Phe

Leu Tyr

Gly Ala

1200
Phe
1215
Gly
1230
Thr
1245
Ala
1260
Ile
1275
Asn
1290
Asp
1305

Pro
Asp
Phe
Thr
60

Gln
Pro
Val
Glu
Val

140
Glu

Val

Thr

Pro

Ser

Thr

Leu

Lys
Gln
Asp
45

Ala
Glu
Tle
Tyr
His
125

Asn

Phe

Thr

Lys

Ala

Val

Glu

Gly

Lys
Asp
30

Ala
Lys

Asp

Pro

Asn

Val

Ile

Thr

Ser

Thr

Val
15

Tle
Pro
Lys
Trp
Tle
95

Arg
Leu

Gln

Ile

His
Phe
Leu
Trp
Lys
80

Asp

Thr

Tyr

Gln



CN 110678478 A

.1l

97/101 7

145

Lys Tyr Val

Trp
Gly
Ile
Asp
225
His
Asp
Thr
Phe
Thr
305
Ile
Asp
Asn
Phe
Val
385
Asp
Gly

Pro

Asp

Ser
Tle
Glu
210
Ala
Tle
Ala
Lys
Lys
290
Leu
Gln
Gly
Arg
Val
370
Arg
Lys
Val

Asp

Asn
450

Asp
Tyr
195
Asp
Glu
Asn
Ser
Glu
275
Tle
Tyr
Ser
Asn
His
355
Val
Asn
Leu
Gln
Thr

435

Pro

Ser
Ser
180
Arg
Val
Leu
Phe
Ser
260
Phe
Asn
Lys
Tle
Tle
340
Asp
Arg
Ser
Gly
Glu
420

Lys

Glu

Glu
165
Thr
Asp
Arg
Ser
Thr
245
Leu
Tle
Val
Tyr
Lys
325
Thr
His
Asp
His
Phe
405
Pro

Asn

Tyr

150
Gly

Tyr
Val
Val
Val
230
Leu
Leu
Ser
Lys
Gln
310
His
Val
His
Leu
Tyr
390
Trp
Phe

Lys

Glu

Glu

Ile

Ser

Thr

215

Lys

Tyr

Asn

Phe

Ala

295

Leu

His

Asn

Pro

Ile

375

Pro

Val

Asn

Leu

Val
455

Asn
Glu
Leu
200
Thr
Val
Glu
Glu
Ser
280
Pro
Asp
Val
Gly
Arg
360
Leu
Asn
Tle
Arg
Tyr

440
Ala

Leu
Asp
185
Leu
Thr
Asp
Pro
Glu
265
Thr
Glu
Leu
Gly
Lys
345
Phe
Met
His
Asp
His
425

Asp

Tyr

125

Val
170
Gln
Lys
Phe
Val
Glu
250
Asn
Lys
His
Tle
Phe
330
Asp
Gly
Lys
Pro
Glu
410
Thr

Val

Leu

155
Val

Asp
Leu
Val
Gln
235
Asp
Gly
Lys
Trp
Gly
315
Arg
Ile
Arg
Lys
Lys
395
Ala
Asn

Asn

Asp

Val
Gln
Pro
Asp
220
Gly
Gly
Asn
Asn
Thr
300
Ser
Gln
Leu
Ala
Phe
380
Val
Asp
Leu

Ala

Arg
460

Lys
Trp
Lys
205
Ser
Ser
Ser
Thr
Glu
285
Ala
Asp
Val
Phe
Val
365
Asn
Tyr
Leu
Glu
His

445
Ala

Val
Trp
190
Lys
Gln
Ser
Lys
Thr
270
Glu
Glu
Gly
Glu
Arg
350
Pro
Ile
Asp
Glu
Ala
430

Tyr

Ser

Phe
175
Leu
Ala
Tyr
Tyr
Val
255
Phe
Thr
Asn
Ser
Leu
335
Gly
Leu
Asn
Leu
Thr
415
Glu

Leu

Gln

160
Lys

Ser
His
Gln
Asp
240
Tyr
Ser
Ala
Pro
Val
320
Lys
Val
Asp
Ala
Phe
400
His
Tyr

Ser

Leu
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Val Leu Arg

465

Asn
Lys
Ala
Met
Lys
545
Gly
Gln
Asp
Gly
Leu
625
Lys
Tle
Asp
Glu
Lys
705
Gln
Glu

Ser

Ser

Glu
Gln
Leu
Glu
530
Pro
Ser
Gly
Val
Asp
610
Cys
Val
Thr
Lys
Ser
690
Asp
Ala
Lys

Ser

Leu

Ala
Leu
Ser
515
Arg
Leu
Leu
Gly
Ser
595
Phe
Asn
Tle
Asn
Asp
675
Val
Asp
Glu
Ala
Gly

755
Lys

Asp
Cys
Asp
500
Ala
Trp
Tle
Lys
Phe
580
Thr
Lys
Ser
Glu
Lys
660
Thr
Thr
Ala
Leu
Ala
740

Leu

Val

Val
Tyr
485
Pro
Asp
Arg
Leu
Glu
565
Tle
Ala
Glu
Glu
Pro
645
His
Gly
Tle
Gly
Pro
725
Lys
His

Lys

Asn
470
Gly
Thr
Tle
Lys
Cys
550
Tyr
Trp
Asp
Glu
His
630
Val
Asp
Lys
Pro
Val
710
Leu
Tle

Phe

Gly

His

Arg

Arg

Phe

Asn

535

Glu

Gln

Glu

Gly

Val

615

Asn

His

Phe

Thr

Ser

695

Leu

Lys

Asn

Ile

Lys

Pro
Asn
Leu
Ser
520
His
Tyr

Glu

Lys
600
His
Pro
Tle
Tle
Tle
680
Asp
Lys
Val
Asp
Leu

760
Glu

Ser ITle Ile

His
Val
505
Phe
Thr
Gly
Leu
Ala
585
Leu
Asp
Thr
Lys
Thr
665
Asp
Thr
Ala
Pro
Gly
745
Asp

Ile

126

Lys
490
His
Met
Asp
His
Phe
570
Asn
His
Gly
Pro
Tle
650
Thr
Val
Thr
Gly
Asp
730
Lys

Lys

Ser

475
Ala

Tyr
Tyr
Glu
Ala
55h
Tyr
His
Lys
Val
Gly
635
Ala
Asp
Pro
Tyr
His
715
Phe
Arg

Leu

Ser

Ile

Met

Glu

Pro

Asn

540

Met

Lys

Gly

Ala

Phe

620

Leu

His

His

Ser

Val

700

Glu

Val

Tyr

Leu

Lys

Trp
Tyr
Gly
Thr
525
Gly
Gly
Glu
Ile
Tyr
605
Ile
Val
Gly
Leu
Leu
685
Val
Ile
Thr
Val
Gly

765
Phe

Ser
Lys
Asp
510
Phe
Lys
Asn
Lys
Glu
590
Ala
Met
Glu
Ser
Leu
670
Lys
Ala
Ala
Glu
Ser
750

Lys

Glu

Leu
Leu
495
Leu
Glu
Phe
Gly
Phe
57h
Phe
Tyr
Asp
Tyr
Val
655
Phe
Pro
Val
Trp
Thr
735
Val

Ile

Gly

Gly
480
Tle
Asn
Tle
Glu
Pro
560
Tyr
Glu
Gly
Gly
Lys
640
Thr
Tle
Glu
Leu
Gly
720
Ala
Glu

Glu

Ser
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Ser
785
Phe
His
Thr
Thr
Ser
865
Gly
Gly
Phe
Pro
Phe
945
Asn
Cys
Tle

Tyr

Phe

770
Ile Thr

Lys Asn

Gly Val

Val Asn
835

Val Gln

850

Met Lys

Tyr Glu

Arg Gly

Gly Leu
915

Gln Glu

930

Glu Gly

Phe Lys

Asp Val

His Gly
995
Arg Leu
1010
Glu
1025

<210> 36
<211> 30
<212> DNA
213> 5|4
220>
<221> misc feature

Phe
Trp
Ser
820
Ser
Lys
Leu
Phe
Pro
900
Tyr
Asn
Ala
Tle
Lys
980

Val

Lys

Trp
Lys
805
Val
Arg
Tyr
Thr
Trp
885
Gly
Asp
Gly
Gly
Ser
965
Arg

Gly

Ala

Arg
790
Lys
Glu
Ile
Thr
Gly
870
Leu
Glu
Ser
Asn
Lys
950
Asp
Tyr

Ser

Gln

775

Pro Pro Thr Asn Asn

Tyr Asn Ile

Lys Gly Ser
825
Ser Pro Val
840
Ile Phe Ala
855
Glu Tyr Gln

Gly Asp Ser

Ser Tyr Pro
905
Lys Asp Val
920
His Thr Asp
935
Leu Ser Tle

Glu Tyr Gly

Gly Arg His
985
Glu Ala Cys
1000
Asp Phe Asn
1015

127

Asp
810
Asn
Val
Asn
Pro
Tyr
890
Asp
Glu
Thr
Phe
Val
970
Tyr

Gly

Phe

795
Leu

Gly

Phe

Lys

Pro

875

Glu

Lys

Glu

His

Gln

955

Asp

Leu

Pro

Glu

780
Asp Glu Pro

Met Lys Gln

Ser Leu Ala
830
Tyr Tyr Gly
845
Ile Asn Leu
860
Asp Phe Pro

Ser Phe Glu

Lys Glu Ser
910
Phe Val Tyr
925
Phe Leu Asn
940
Lys Glu Lys

Glu Ala Ala

Arg Leu Asp
990
Ala Val Leu
1005
Phe Asp Leu
1020

Arg
Asn
815
Val
Phe
Asn
Arg
Trp
895
Gln
Asp
Ile
Pro
His
975
His
Asp

Ala

Asp
800
Ile
Val
Glu
Thr
Val
880
Leu
Arg
Tyr
Lys
Phe
960
Ala

Ala

Gln
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<400> 36

attaaccang cgacgcaact tcgaatggcc 30
<210> 37

211> 31

<212> DNA

213> 519

220>

<221> misc feature

222> (9) .. )

<223> nj SEINLI Mt AR H kB

<400> 37

atcttctent taccgectta ccacgagecac g 31
<210> 38

211> 33

<212> DNA

213> 519

220>

<221> misc feature

222> (9) .. )

<223> nj FEINLI Mt PR H kB

<400> 38

agagaagant ttcagcctga tacagattaa atc 33
<210> 39

211> 33

<212> DNA

213> 519

220>

<221> misc feature

222> (9) .. )

<223> nj SEINLI M AR H kB

<400> 39

atggttaant cctcctgtta gcccaaaaaa cgg 33
<210> 40

211> 22

<212> DNA

213> 519

<400> 40
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1z I

25/27 Bl

pH 6,7

G495 |pH6.7 4°C ST pH 6,7 43°C % 7L B )
4 9,4 118,1 84,7 34
] 8,4 69,2 111,3 9
16 1,6 23,4 17,0 45
33 12,5 130,1 173,3 3
35 12,5 121,0 100,9 27
40 15 15,8 12,4 53
44 24,2 331,5 295,9 35
51 20,7 250,6 214,3 35
57 7,4 104,6 97,2 47
62 5,2 48,5 37,6 83
66 15,2 187,2 136,8 23
83 26,9 272,9 195,1 37
84 15,9 161,9 118,0 31
95 28,8 288,1 250,7 37
100 27,9 339,9 238,1 39
104 12,9 90,5 112,9 1
108 27,2 277,9 213,1 34
109 25,3 300,1 218,3 30
118 16,9 113,8 122,3 14
145 2,4 24,1 22,6 64
158 34,2 254,7 334,8 27
224 11,2 389,9 131,4 48
256 15,5 111,3 112,8 14
282 8,4 58,5 48,6 62
335 4,4 42,4 30,9 50
500 3,9 46,9 13,1 35
600 7,4 61,9 45,6 44
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" PR BB

26/27 Bl

GHS pH5.5 4°C | pH55 37°C| pH5.5 43°C
4 1,4 44,1 29,6
11 7,6 57,9 75,5
16 0,2 0,7 0,4
33 10,4 88,2 89,9
35 1,7 51,3 40,9
40 3,3 21,8 15,7
44 4,9 111,2 80,7
51 4,0 84,6 58,8
57 0,6 17,8 13,1
62 6,0 60,5 49,7
66 0,8 63,3 42,7
83 6,7 108,4 57,2
84 8,4 99,4 62,4
95 7,0 121,3 64,7

100 5,9 128,2 55,2
104 10,6 60,4 60,5
108 7,0 116,5 69,5
109 5,7 116,5 62,6
118 14,8 76,0 65,0
145 4,9 28,8 15,8
158 18,4 129,4 126,8
224 4,4 21,0 7,4

256 14,0 62,7 57,0
282 6,4 50,8 24,9
335 0,3 9,4 3,1

500 0,1 0,4 0,5

600 4,0 32,7 26,9
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1z I

27/27 Bl

G e pH4.5 4°C |pH45 37°C| pH45 43°C
4 1,2 2,9 2,0
11 1,7 18,9 3,3
16 0,1 0 0
33 1,6 24,7 0,7
35 1,6 3,7 2,5
40 3,4 12,9 10,6
44 4,3 12,5 11,8
51 3,9 12,8 11,0
57 0,4 0,1 -0,5
62 4,2 19,9 16,6
66 0,8 1,6 1,2
83 5,6 11,2 12,4
84 7,9 22.7 17,1
95 7,0 12,8 10,4

100 5,6 12,5 11,4
104 4,5 29,7 24,1
108 6,7 14,3 12,8
109 5,5 10,4 19,8
118 5,8 37,5 25,6
145 5,0 8,9 7,2
158 4,2 12.7 25,1
224 4,1 0,0 0,0
256 7,9 23,2 17,2
282 6,3 7,5 7,2
335 0,3 0 0,0
500 0,0 0 0

600 1,6 12,2 5,0
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