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1. —Fhaifh i 9828 RUBEBR B 5 1M 2% 0 (SLO) 2% [, i ik [ 2 JE 1% P427. W535. €530,
A248 BY D482 [Fj— Bk 22 TR A B AL 2 IS IR e, Forp PR S FE IR v B 4% SEQ 1D
NO :1 45, HILAP ATl 548 ) SLO 25 1 AR My AR EL P A2 ) SLO PR 2 /b 50%

2. WIRUREE SR | TR 2L 58 R SLO & A, HAS ik A F A2 LR 741 :SEQ 1D
NO :20, SEQ ID NO :21.SEQ ID NO :22,SEQ ID NO :23,SEQ ID NO :24.SEQ ID NO :25. SEQ
ID NO :26 F1 SEQ ID NO :27,

3. GABCR)EESK 1 AR K 44k (K 5838 R SLO B [, HURRIEAE T, % A B T3k B G

4. GABUR)EESK 3 BTk 4L I SR AR AY SLO 2 A, HAFIEAE T, Frik ik s ik B 405
BR MEEER LR B ZREINEE D AES . H H i /fﬁfﬁﬂ%mlﬁi ERN
SN H R T R LR B AR KR T R MR R B AR YRR 3R B R R

5. FmtE AR E R 1 TR 5848 Y SLO 85 I RZ IR 7y 1o

6. WIRMELSK 5 Ik KL IR 73+, HAFIEAE T, ik 5848 8 SLO SR A& ik B N4
SILMEIEY) :SEQ ID NO :20.SEQ ID NO :21.SEQ ID NO :22.SEQ ID NO :23.SEQ ID NO :24.
SEQ ID NO :25.SEQ ID NO :26 FI SEQ ID NO :27,

7. IR SR 5 BTk AL IR 4y 1 JRFIEAE T, % 70 T80 5% B SEQ 1D NO :29.SEQ 1D
NO :30. SEQ ID NO :31.SEQ ID NO :32,SEQ ID NO :33.SEQ ID NO:34.SEQ ID NO :57. SEQ
ID NO :58 B SEQ ID NO :59 AT 7ngmbd e 51 A% R 741 o

8. —FMEmA e, LA .

(a) & H LA R3EPER) -

(i) Aifb i RAR R REER BB I 2% 0(SLO) 85, HAr ik B 24 35 P427.W535. €530, A248
8 D482 [ — ek 2 P2 ZE R AL B A S 2 AR AL, Horb T id 2 SRR A7 B 4% SEQ 1D NO : 1
fa's, HAL A ATk o240 A9 SLO 2R A A% I35 T AH B P AR 7 SLO BRI 4220 50 % s Al

(11) gwhs priRafifb i 5 RUBEER RS 1L 0 (SLO) 21 I IR 73+ s F

(b) 2% ERIZ s 8 dk

9. WIRRIEESK 8 ik e Wi 464, R EAE T, A G & —FsiZ Mk g T
A RIETER -

(111)GAS FiJ& ;A

(iv) 4 GAS PR IHZIR 7 T o

10. WIRCRIE SR 8 BTk 2 v ALG4), HRe i AR T A S V0e B3 JLE 5w B IS
PEF

L1, WBCRE SR 10 rdk 2 s A G4, HARH I AE T, Bridig PEsfie B -

(a) & B CLN 99 SR I 2 TR BT IR < Mo i 98 25 Rk iy il 2 B 2K B 1 H M P e i
R 8 S R A A AR T 1 W DR T I T 5 I 753 5 BB AR B A B RIS T B
IR 28 3 B 2 i B DR 55 2 IR PR SF

(b) #ihd Fridk 2 KPR LR 43 o

12. WIRRIE SR 8 ik (R v LG4, HARr IR T, A AW B8 H T 24 Nsid
DI AN RS B ) 58 — s k)

13, WIRRE SR 12 Prik () s A G, AR T, rad 38 —Fis PEsmlke 5 R4 -

(a) & B LLR 19998 SR IR 22 KT « 36 sk 1R« 4 i €0 2 28 BRI ¢ B2 i 250 1K T i) 4
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P P JH R W i 2 1 T B R A T 22 0 2 S0 B RO B A R O B B 2 IR
F

(b) Fmhd ik 2 BRPUR LR 55+

14, — Py 7 BT AR R B K B IR G 18 7, B0 A6 45 T b 77 B MR S 5
HEW, LW HEDET

(a) & B LA N B0 ) -

(i) 2litb 57 R BEER R I 38 0 (SLO) Ex 1, HAELE B 2 JE MR P427.W535. 530, A248
B D482 [ — BN IR A B AL B 2 SR U, Horh T iR 2 SRR A B 4% SEQ 1D NO =1
gi's, HH A TR AR Y SLO B8 1 O IS TE AR B B AR 7Y SLO PR &2 50 % 5 il

(i1) Zwbd iR aiifb it 58748 RV ER B I 3% O (SLO) 2R H AL IR 73+ s Al

(b) 2% [z B ik

15, WIRRIEESK 14 Pk (47732, HRHEAE T, ik i -G ie t & —Mrel 2 Fh ik B
PR

(111)GAS HLJ5i ;0

(iv) 4wt GAS PR IR 7Y T

16. — Rk &, HAaR .

(a) A WACHE R 8-13 rhAE— I rids iz i AL A I 254

(b) FHPTIR4 &6 T B P MR e B 2K e 2 s (g v BH A5 o

17, — il 28 TR Bla 7 TR A S TR Ty S 4% PR 8 1 1R 7 V2%, Tl T VAR TR

(a) & H LR B9GP -

(1) AL oA BRI BEER B I 2L 0 (SLO) 821, HAr ik B2 351G P427.W535. 0530, A248
Bl D482 [ — P ERZ A2 SR A B A S A IR IR U, Hoh PR 2 R A7 B #% SEQ 1D NO :1
%', HIL P PR 5878 A SLO H [ RIS L3 PR AH BB A2 2 SLO PRI 22 /b 50% s il

(11) Zwhs priRafifb i 5 RUBEER RS 1L 0 (SLO) 2 I I IR 73+ s FW

(b) 2% b2 s Bk

18, WIBCRE SR 17 Pk ()75 3%, SRR AEAE T, Pk i M) Al 1 5848 2 SLO i A, B
R SLO £ I BUT Tkl 4, 071

(a) B5IE& gD TR SR Y SLO 25 1 1 28 M 1K) i =40 g 5 A

(b) [FIfi 522 A SLO 25 H

19, WIRCRIE SR 17 Prk 77, i 255 b2 Kisilih 5 — e Z it 8T
HPEHERAE -

(111)GAS PLJE ;AN

(iv) 4wt GAS TR LR 5 T-o

20. & MEFLEFIIE 977 BT BR AR B ER g L I 25 (R R Bk vE ERIE B

(i) 2ifb o RIBE BRI I3 0 (SLO) ER A, HAELE A 2 5L P427.W535. 530, A248
8 D482 [ — ek 2 M2 IR IR A B A S 2 SR s, Horb T id 2 SE R A7 B 4% SEQ 1D NO : 1
%', HILrp TR SAZ R SLO 25 [ AW s PEAH EL P A= A SLO PR 2D 50% Al

(11) Zwhs iR ik i S AL R BEER B 1L 3 0 (SLO) SR LR 73 1o

21, WIRCREL SR 1-4 A AE— TR R A4k i 582 Y SLO i B AnBUR| BEK 57 Hff—
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TR IR IAZ IR 731 FeAE e v L H o

22. JIBURIEESR 1-4 AR TR I 2EAL (1 522 R SLO 8] 1 JIASUR 25K 5-7 AR AE— T3
PTR BRI 53 1 SRR 225K 813 AE— TR e v Al &4, LA iRy e

23. WIAUMER 1-4 AR IR I ZUAL I S22 R SLO 81 1 S ASUR 225K 57 H A I
TR BIAZIR 73« B BOM B3R 8-13 "R AT— TUIT IR (2 W 41540, FEHT T30 sl ik
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EkEANE 0 (IR

[0001]  ASHIEZESK 2007 4 12 A 21 HARAZH US61/016193 F1 2008 4 8 H 13 HERAZH
US61/088381 FIML /G, Hpy il il 5| FHEAIAA S,

& BR 4

[0002]  AJ BHP B G35 2 FE 1 2 B o

[0003]  REHH &

[0004]  HEBRBVSIMZR 0 (SLO sGAS25) A& AJ AR Ik BEER B (Streptococcus pyogenes)
(GAS) 1y —Fofr s B B 1) 200 Rl 1 o FH T BRI NI 5 0 L5 L ) B 8 225, AT b il v FH A
GAS G2 Wikric 4 .

[0005]  SLO J& T~ RIS P SIS MOE s i e 32 (TACY) FR, K kid i 5 48 o E iR
[ EEAH BAEH - B R R CL Y e fL A ME . ok, TR 456 N TeG i
Fe DX NI B BEIH0E £ S MA IR A2, IX ] S UM E 48 i (1 MA N B BRI . TACY thid
ik 175 5 40 i ERL R0 58 P A B AT I AE 2 1 7 AR s 4 i D e

[0006]  —4& TACY W[ #%Ehek L Ed iRz . 20 FEMS Lett. 182, 197-205,2000. X
1M, X L5 2 3 AR 3 EIAE A ASE 2 5 AT VR A m s ) B 3% o A2 U, AR 4TIk
TR LEN SLO B H .

[o007] PP fijik

[0008] & 1. SLO B =4EiF EAAAY . fli 2 FR K 7 N A [AIH . Prod27 4 H .

[0009] 2. ZE ST & H B AR SLO AT SLO SAR Y PATL () K AT B $ BV AT
E@%miﬁ%&%%%o

[0010]  [&] 3. SDS— ZR N M BLIGEERS K AU, BoR T 4li4k 1) SLO 58787 P427L,

[oo11] P& 4. ZEIE/R T HAb R A28 SLO T SLO S48 PA27L EAT %S MK 56 11 &5
o

[0012] P& 5. KIAT B 248 L35 WK SDS— SR T MG e R e e K0 B A R o K0 A, KA B
BHME XTI 3k B, rSLO BF A=A, TobR%E ;3KkiE C, rSLO PA27L, THRZS s IVKIE D, ik rSLO
B AR, ohR%E (Bmg) o

[0013] [l 6. iZERIEH, 7EAH R 4540 F , SLO A AU PA2TL %S I g 7 LLBF 75 Y SLOAIX 1000
o

[0014] V& 7. iZIEIERH T FH [ B AR 28 SLO AT SLO 58748 Y PA2TL s if AR F (5200
[o015] &1 8. 4f L 42 BX 4 T A o br 4% & 1 ¥ SDS-PAGE 73 #7T I 2 T JE e & 8A,
SLO B} 4= &Y 1 PA27L T ki 25 & (4 W) 3 15 5 & 8B, SLO P427L+W535. P427L+C530G. Fll
P4271.+C530G+W535F TEhRZEHE A I#HIA.

[oo16] &1 9. ANt IN Y T-A 7 His Ar2F 008 E BT SDS-PAGE 73 (1) B4 o

[0017] & 10. ZEALIAT His FRAEER E BT SDS-PAGE 73 #r i) B4 F e

[0018] Kl 1L 44k 1 8 br %5 B8 B T 1 SDS-PAGE 43 #r 1) 2 T H& . &l L1A,
VK1 A, SLOEF A R L bR B 1 s VK 1 B, SLO PA2TL E A & B 47 + & f5 id

5



CN 101977926 A WO B 2/41 T

(116-66. 2-45-35-25-18. 4-14. 4) ; L Hi Sk 37~ M 58 Y A= 71 e 440 1Y) SLO & 1

K 118, JKIiE A, sm%@“?ﬁﬁﬁ%rﬂ (31 g) ;VKiH B, SLOP427L.-W535F TCARZE®E M (3u g) ;

S FEARID (116-66. 2-45-35-25-18. 4-14. 4) ; B FF kK 7m IS8R R 0BT A6 7 e e 4tk

(K] SLO 2.

[0019] 12. AL TEbRZE SLO BF 2B 1Y) SDS-PAGE 73 #7 ) AR Fr o 7R I8 JE AR

SR AAT R M EFAE Y SLO AR 2 AL A R FRIRE

[0020] [ 13. B ER T His FREEM SLO SRR M iR 45 2

[0021] & 14. ZE 8 T Ht -SLO PLMLIEXS SLO- 5 T B 3 PE R F kI VEH o

[0022] [ 15. %K 5ox T H0 —SLO LMLy SLO v A FH ki B

[0023] & 16. iZK 78T SLO IS MR .

[0024] & 17. %K 27 T B AR SLO. b 2% 25 55 0 BF A &Y SLO R SLO SR f& (P427L

PA2TLAW535F) PRIV L% P 37 FEE

[0025] ¥ 18. iZE B T BFA- Y SLO fil SLO RAE K (P427L ;P427L+W535F) [ M5 ME g

o

[0026] & 19. X E Z7R T EFAAY SLO FAL 25 L FE W HF ALY SLO R I3 P 3 A

[0027]  [&] 20. %[ &R T4# SLO ¥ IMLyEPE (50ng/ml  SLO) FAAIK 50 % FT 75 ) SLO SRR 1A

PA27LAW535F FiILTE IR o

[0028]  F& 21. i WoR T8 SLO % IMyEPE (100ng/ml SLO) FEAEK 50 % BT s 1) SLO 584844

PA271LAW535F FT L IR R o

[0029] [ 22. ¥iEsE Lk, Son T 100 % %I 8 259k B AT A i P R 56 o

[0030] & 23.SLO & © W) Lt XJ. M1_SF370, SEQ ID NO:1;M12 2096, SEQ IDNO :2 ;

M12_9429, SEQ ID NO :3 ;M1_5005, SEQ ID NO :4 ;M2, SEQ ID NO :5 ;M28, SEQ ID NO :6 ;M6,

SEQ ID NO :7 ;M18,SEQ ID NO :8 ;M5,SEQ ID NO :9 ;M3,SEQ ID NO :10 ;M3_SSI,SEQ ID NO :

11 ;51 M4, SEQ ID NO :12,

[0031] & 24. HfAE ) SLO FAHT His FR 28 SLO 58 45 f& [ Eb XF . SLO_MI1 #& SF370 (SLO_

MlstrainSF370),SEQ ID NO :13 ;SLOEFARY A5 hisfr%E (SLO WT_histagged),SEQ ID NO :

14 ;SLO 28745/ . PA27L_ 4 his Ar2% (SLOmut. P427L_histagged) , SEQ ID NO :15 ;SLO 5874F

. 530G his F3% (SLOmut. C530G_histagged), SEQ ID NO :16 ;SLO 537457 . 6 A248_

ﬁ?hisﬁ* (SLOmut. DeltaA248 histagged),SEQ ID NO :17 ;SLO AR . W535F 4 his r
2 (SLOmut. W535F _histagged), SEQ ID NO :18 ;1 SLO 5845/ . W535F&DA82N_ # his bR

(SLOmutWSSSF&D482N _histagged), SEQ ID NO :19.

[0032] & 25. P LLE: T BF AR A SLO HLMIE A SLO 547 4K PA2TL+W535F Hi Ifi 15 1 Fk 1)

ALO ¥ 1Ly PR AR

[0033] [ 26. %I Wor TR H BB ER MFS9 AE A /a5 I B4 SLO AR & P427L+W535F (1]

ENAEVSTAE SR G

[0034]  RHEHFIA

[0035] A B4R AL LB H A OR B T 175 3 AR R B 3k o1 R 68 ) IR BK TR I 3% 0 1)

RARAK (SLO ;6AS25) o SLO HI5ARTE AT H T s -5V h 3 S DURRMBERR I 1 R4 7 6

[0036]  ZEAFAY SLO #5H




CN 101977926 A WO B 3/41 71

[0037]  JE LV ML RS0 1T, A B KT SLO SEAZ I 3 I L P B B AR 28 SLO R 222D 50 %
(4 W 50.60.65.70.75.80.85.90.95.96.97.98.99 Y 100 % ), {H EAg 5 J& 2, 41 4
REMA 77 /) B ASE 2R HIRAET GAS B BLahs ORGP (I LSt ds) 7) o AR B SLO SEAZ 1A
FIF5 SLO 2874544 P427L (SEQ 1D NO :20), W535F (SEQ ID NO :21), C530G (SEQ ID NO :22),
AA248 (SEQ ID NO :23), W535F+D482N(SEQ ID NO :24), P427L+W535F (SEQ ID NO :25),
P427L+C530G (SEQ ID NO :26) , 1 P427L+C530G+W535F (SEQ 1D NO :27) o A B I F 45 1% 46
SRR His br8ER. v 2 T K 24,

[0038] AU BH ) SLO SEARMKALFEAEF [ SEQ 1D NO 1 fizR BF A2 59 SLO 5744 5 1 & FE R
P427.W535,C530.A248 F1 D482 i — b 2 Ab BA R AT (RIHAC BRACEBIFEAN ) 1)
AL, [ 23 FR4t T AR M S AT AR GAS25 [P 41 I EE XY

[0039] AU W[K] SLO FEAFAAAUIEAE P427, W535. €530, A248 F1 / BY D482 fir B f{)—1. —
MEEANEEIRUE (“BRIRART TR 5K ) o PRk, SLO SRARAAT] AL
LI -

[0040]  i.P427L(SEQ ID NO :20), P427R, P427N, P427C, P427Q, PA27E, P427G, PA27H,
P4271, P427L, PA27K, PA27M, PA2TF, P427A, PA27S, PA2TT, PA2TW, P427Y, B P427V ;

[0041]  ii.W535F(SEQ ID NO:21), W535R, W535N, W535D, W535C, W535Q, W535E, W535G,
W5351, W535L, W535K, W535M, W535A, W535P, W535S, W535T, W535Y, B W535V ;

[0042]  iii.C530G(SEQ ID NO :22), C530R, C530N, C530D, C530S, €530Q, C530E, C530A,
C530H, €5301, C530L, C530K, C530M, C530F, C530P, C530T, C530W, C530Y, B C530V ;

[0043]  iv.D482L,D482R, D482N, D482C, D482Q, D482E, D482G, D482H, D4821, D482L, D482K,
D482M, D482F, D482A, D482S, D482T, D482W, D482Y, B D482V ;

[0044]  v. A248L, A248R, A248N, A248C, A248Q, A248E, A248G, A248H, A2481, A248L, A248K,
A248M, A248F, A248S, A248T, A248W, A248Y, B A248V ;

[0045]  vi. AP427 ;8 AW535 ;8% AC530 ;8 AD482 ;8% A A248(SEQ ID NO :23) ;A
[0046]  vii. ‘EAITIZHA, WIW535F+D482N (SEQ ID NO :24) ,P427L+W535F (SEQ ID NO :25),
P427L+C530G (SEQ ID NO :26) , F P427L+C530G+W535F (SEQ 1D NO :27)

[0047] A % B 1 W E =& A5 AR 4§55 PA27TL4+W535F (SEQ 1D N025) , P4271.+C530G (SEQ
ID NO :26), P427L+A248L, P427L+D482L, W535F+C530G, W535F+A248L, W535F+D482L,
C530G+A248L, Fl A248L+D482L., — H R RALEE P427L+C530G+A248L, P427L+C5306+D482L,
P427L+A248L+D482L, P427L+C530G+W535F (SEQ ID NO :27), W535F+C530G+A248L,
W535F+C530G+D482L, W535F+A248L+D482L, il C530G+A248L+D482L.,

[0048] Ak BHI S AR ] SLO & A AL 6 & B iR 5248 7Y SLO & (A Ay — il GAS Fit J&
[ fil & %2 k. GAS LR # & T+, 9 4n, WO 02/34771, H B FHH AR T :GAS39 (spy0266 ;
gi—-15674446), GAS40 (spy0269 ;gi—-15674449), GAS42 (spy0287 ;gi—-15674461),
GAS45 (M5005_spy0249 ;g1-71910063) , GAS57 (spy0416 ;g1-15674549) , GAS58 (spy0430 ;
gi-15674556), GAS84 (spyl1274 ;gi—-15675229), GAS95 (spt1733 ;gi—15675582),
GAS117 (spy0448 ;gi-15674571) , GAS130 (spy0591 ;gi-15674677), GAS137 (spy0652 ;
gi-15674720), GAS159 (spy1105 ;gi-15675088) , GAS193 (spy2025 ;gi-15675802) ,
GAS202 (spy1309 ;gi-15675258) , GAS217 (spy0925 ;gi-15674945) , GAS236 (spy1126 ;

7
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gi—15675106), GAS253 (spy1524 ;gi—-15675423), GAS277 (spy1939 ;gi-15675742),
GAS294 (spy1173 ;gi—-15675145), GAS309 (spy0124 ;gi-15674341) , GAS366 (spy1525 ;
gi-15675424) , GAS372 (spy1625 ;gi—15675501), GAS384 (spy1874 ;gi—15675693) ,
GAS389 (spy1981 ;gi-15675772), GAS504 (spy1751 ;gi-15675600) , GAS509 (spy1618 ;
gi—15675496) , GAS290 (spy1959 ;gi—-15675757), GASH11 (spyl1743 ;gi—-15675592),
GAS527 (spy1204 ;gi-15675169) , GAS529 (spy1280 ;gi—15675233), HI GASH33 (spyl877 ;
gi—-15675696) . HF — & [ GAS it JR A 5 H A R T :GAS68 (Spy0163 ;g113621456) .
GAS84 (Spy1274 ;gi13622398) . GAS88(Spy 1361 ;2i13622470) + GAS89 (Spy 1390 ;
gi13622493) . GAS98 (Spy 1882 ;gi13622916) . GAS99 (Spy1979 ;gi13622993) .
GAS102 (Spy2016 ;gi13623025) + GAS146 (Spy0763 ;gi13621942) . GAS195 (Spy2043 ;
gi13623043) . GAS561 (Spy 1134 ;gi13622269) . GAS179 (Spy1718 ;gi13622773) #
GAS681 (Spy1152 ;gi1362228) .

[0049]  #hd AL AL SLO & ALK 73+

[0050] A% BHALHE GBS SR Y SLO 85 ML IR 70 T ARG SRR T Y 51X
By 2 /0F 50 % P SIAHRIPERIZ IR 70 1 B T R ART)E 5, Brid 7 50 AH R R R i
KF50% (4160%.70% 75% 80% 85%90%91%.92%.93%.94%.95% .96 % .97 % .
98% 99 % BB (71 ) o« BETFIRITH)Z [AIIAH R AL IE A Smith-Waterman [R5 PEAS 2 51200
&, L MPSRCH #2)7 (4 1/~ | (Oxford Molecular)) BT, Bt A B AR RIS 4L
B RISy = 12, AL 4= 1.

[0051]  ARBHIRMLEE S FIRIX L3 IS RLIR 4 o PIAEASR“ P M "4 T 1dEAT
AT o H (R A AT I PV P IR 2R A AR AT R BT R LR R 1#) o 23 WLAA fl Sambrook
TR L E T Molecular Cloning :A Laboratory Manual) ” 1989, &5 7. 52
T o AHRAAF ) T A0 ™ B =y I ) :25°C .\ 37°C50°C 55" C A 68°C IS
TRRE 510X SSC.6X SSC.1X SSC I 0. 1XSSC(SSC 42 0. 15M NaCI F1 15mM #7482 BR 22 PR ) 1
2% MR FE AN LS TR R LB R R IG R 4t 50 %425 % .50 % FT 75 % (1) PR IR G
5 TR 24 /NI REE BT R) 1.2 B 2 IR PRSP IR 1.2 8115 BP0 Ye sk 55 & i 1A
6X SSC.1X SSC.0. 1X SSC B2 B F K IIPESR M o T HAR R HLARAL 2 AU AF I, 7] 2
A5 4, Sambrook, 1989 ;Ausubel 28462 1) “ 70 T F R % 77 % (Short Protocols in
Molecular Biology) ” %8 4 i, 1999 ;£ [E A 5, 707, 829 ;Ausubel 254525 “ 7 AW FY
Wi 7% (Current Protocols in Molecular Biology) ”, ¥4 30, 1987,

[0052]  7EH-2esi 7y b, AR B AL IR 7 T REATAR ™ 4 N 548 T8 sE Y
ST 2 AR W AR 43 1 REAE P S A A1 T 2928 s AE LI IR SE e 7 XA, AR W I
WBR S T BEAE (R A T A4S o AR VR AT AR (1 — M 12 50°C Rl 10X SSC. %%
TPV P A 25 A B — B - A2 55 C A IXSSCo i PME A4 AT 4 I — M 72 68°C 0. 1X
SSC.

[0053]  Z&7RAY SLO. [ HliE

[0054]  FEZHH|%

[0055] I3tk BT 1) TUAR FE A AR BT R S0 1v) o BRI, W] ) FH 4 L) B A 78 SLO 2% (A sk 4 i A
R SLO RAZEHMEMZIR Y T (2R REA " EEO . b E 48 SLO.

8
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SLO 5 A% 1K P4271, W535F, C530G, A A248, W535F+D482N, P4271+W535F, P4271.+C530G, Fl
P427L+C530G+W535F 4% H 1R - 41 9] 1 P e P 41038 (] 43 3 WL SEQ 1D NOS :28,
29,30,31,32,33,34,35, M1 36) o 1A SR I 1 AR I 4 A B A I\ 3t PO TR R B 25K 1 2
i HY AR SLO LR 4 F, BUR I MR, iR & BN Y. (PCR) BUH A 3k & %
A BAZR Y 1. 20 Caruthers %%, Nucl Acids Res Symp Ser. 215,223, 1980 ;Horn
& Nucl Acids Res Symp Ser. 225,232, 1980 ;Hunkapiller %%, Nature 310,105-11,1984 ;
Grantham %%, Nucl Acids Res. 9, r43-r74, 1981,

[0056] W] FHARUE > T AW 2A AR, LL mRNA A AEEAR )2 cDNA 73 . 4R J5 1] F AR Sl 2
(153 F A H AR ) cDNA 73+ RIRIHZE PR 2 DNA 8% cDNA FERCAR , LA G+ A, i1 PCR
PAFEZH N AR R Z TR

[0057]  {gn 2R RR 2L, W] A AR T FE 000 5 32 A 25 b D R T2 20t 22 4% IR DA e B i
Fahd 75, AFREHA R T S EOC B N TR/ 802 KBk mRNA P~ Y) R IS KBRS ez . w]
R FE R BTG % R BT A B AL A PCR EE2E it R Bl 2 DNA, M iin A2 s A%
B& 740 o 4540, AT R 22 35 AR BT IR PR PR A s, S5 A S, DO B S 57
PR AR, I NRAR TR

[0058]  WI ) H - HME A, 51 A hn AN GEA RS 7 A SR AL B 6 R e ik R ik o 46 4n, FH 9w b
AR HRAR ( “HIS”) s DEH Ik S- B ( “GST”) KIFFFEAL N- Kl 3
JPa. AR X AR 8 e BER A IR (A A 24k S I RN FS e M. T e B ELR I IR A% B
a0 5 B3 S ol 3 R i AR A R, Bl B BT/ R RE, 2 A B R AR A AR
FRFG SR SRR RNA e sl o TR BT 15 R AR U AN 1Y), £E WO 05/032582 Rt ik
[0059] Rk AE

[0060] PTG I AL AL SLO B AL IR 73 -l AR IR BUA D iZ R IKBAR & A 5 R
PRI A B 05 720 BT w5 (R T o PR A AR SR AN 52 340 ) 7 A R 5 b P A
T B SRR PR R P O R IE AR AR, IX LT VA RERSNE AL DNA HiAR A sl AR R P 15
fEEE L

[0061] 75 F-4Hi i

[o062]  fEj™ AL 5EAR Y SLO 2& (A 17 40 M mT DU DR A% B A% 40 . D0 Ik 17 3= 40 e
SRR, HEAER G a4 - FLERFLERE (Lactococcus lactis) (FLIRFLEK B 3L
M Fh (lactococus cremoris) Al % 2E i AT B (Bacillus subtilis).ZE E&LIKE (Vibrio
cholerae) 5 FEVPTTH (Salmonella typhi)« FAGFEVP T (Salmonella typhimurium) .
FLEE % 25 2B (Neisseria lactamica) . K .45 2 (Neisseria cinerea) . 70 8 AT B
(Mycobacteria) ( WT&5#% 73 B A B (M. tuberculosis)) I BERE AR E5 I L 30 40 48 i
faranaray

[0063]  WJIEFERELL AR 77 A 3 AP A R IR BN T Rk 2 Ik 1g S 4 fuk. 2k
X AME A FEE AR T« LBk FREEAL BEEAL  BEIRAL IR AL I BRAL. o W] R FH 0 %1 “ Al
HH (prepro) "B 2 IKEIEIEE D0 TR BEMFEA TS A/ BATIEThRe . T ASEE 5
IS FEW R L (ATCC 510801, K24kl BhiR42, 3k & JE W (University Boulevard,
Manassas, VA) 20110-2209) 3R15 HA FHE )5 0 A0 e 5 0 40 AT LR AR FE AL AN 5] 18 3= 40
Jf, MR IX HE T - 40 LARA DR SR H R IE RS AT I . 22 W, WO 01/98340.
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[0064] WK H CL R EF I E AR RIS B Y 51 AN T8 E 40, AR AR T 2k
H - B E 7/ 30 DNA 8, F % B s R AR IR e s, IR iR/ S I 4l M fik &, %%
DNA WY RRFLER IR ML N 53z, e il e, IR AR ik b & A28 fL, “FERIAR 7 77325, Fil DEAE- Bl i
RES I F I G

[0065] 4 FRAKNBAMEL A I AE T 40 MBS IR A0 A A Mo s 72 3Rk VR RS I 4 1F o %%
A 40 Jf = A ) R AT B 23 R AL S AR AN I P X R T i AR BRI e SR/ Bk
A ARG AN R AE v Lk E 5P A KRR 8ok, Hoae g | ik d R 2
i SRR BRCECAZ 4l I 1T 7 3 o

[oo66]  4fifk

[0067]  WIAEEE A=A 54 Y SLO A LS5 S8 T 40, DU 40 7 44k 40 e
IR P IR o B, AT AU IR 7 v, M T RENOE i 7E 40 frh oy s Ak B A
PSR A SLO B, AF I S 1E R4 e A4y, W B R BEEUIR L . XTI
BFEHEARRT 701 RN ZE M B BR 5L 73 9« B - ACHRJZ B S A2 A il 4 B e Jis
Ko BEALI IR SLO B il b 22 2 80 %6 4l Ak iZ il il 90% .95 % 8K 99 % 4fi, n] H A
AT L S0 AT AT 775, 9 G0 SDS— 58 TAT 94 B M v 8 WL K CR VP Al ) i O &l P2 T 38 24 AR
), Gk Z SRR R AR Y SLO £5 H i o

[0068]  fL2=5 K

[0069]  SEARAY SLO &5 G s, W] K BAHEL AR . 2 W,, W Merrifield, J Am Chem
Soc. 85, 2149-54, 1963 ;Roberge 2%, Science 269,202-04,1995, A% AT TH AL A5k
FARIATE AT E . SEE E 3A B B W] R A2 SORBA B RN AW &2 48 431A
kG A (Applied Biosystems 431A Peptide Synthesizer, Perkin Elmer) . nJ{Fik4y
G AR SLO BE E K5 B, FEAL 2 A B A 7 K Ay .

[0070]  Hrfk

[0071] AR BHERAL e R 45 A AR B 1 588 A SLO 8] FE A g A B AR SLO SR Bt
o RIE“HUR R SR IR EE B 50 MBS A HURI B IX B ik v BoA s -
ZAE (A Pk F (il Winter 2%, Nature 349,293-99, 1991 ;26 [E4%F) 4, 816, 567) ;
F(ab’) 2 F1F (ab) FE M Fv 431 B &R K = 0 — 884K (4 Inbar 2%, Proc Natl Acad
Sci. USA. 69, 2659-62, 1972 ;Ehrlich %, Biochem. 19,4091-96,1980) ; B%E Fv 4% 7 (sFv)
( 71 Huston 28, Proc Natl Acad Sci.USA.85,5897-83,1988) ; B uk = EEHuik H B Al i
M) s N BUR (W Pack 2%, Biochem. 31,1579-84,1992 ;Cumber 2%, J Tmmunology. 149B,
120-26,1992) ; NJsALHi A4 T (U1 Riechmann %, Nature. 332, 323-27, 1988 ;Verhoeyan
4%, Scence. 239, 1534-36, 1988 FI /A FF (19E E & H 5 GB2, 276, 169,1994/9/21 AFF) 3k H
X8 73[R AEATT Dy Rt B Al I AR BT, W R R R R B R SAR Pk . PRk
M GLEDUR . AN R B R v FE BRI TV

[0072]  JESERAEATE FELR /D 6.7.8.10 8% 12 MHEIE S FRERE o SR, 40 2 AR S L R 1)
KAIATRETR B2, 40, /D 15,25 8K 50 DML » A K &Pl e (140, Western
ENZE ELTSA TSR G2 ) 7 « e 0 A I 3  F B2 U BYAS s 0 26 ARG At S e AL 2 0 )
K w HA P f5 e e M PR . V2 354 1t 45 G B R TBU I 78 T7 S e ARSI T o ik
B 8% S0 0 B REAS I g8 SRR e ME 5 A i e SR PR TR TR I A4 . 4 T
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Go AL 240 T2 I, o S P 5 B AR AR SLO R (A BT Al i B A RS 5 5l b A HeAth 2R
SRR IS 5 R 2 /b 5-.10- B 20— £, HAr SR 5 EF A4 SLO 85 1 45 & WA R AR mT A
MHE T o Puidsh, 75 Sz A 5200 € b, ek B AR oAb 2 B 50 Honl AP ez Diie
R E PR

[0073] ARl %

[0074] W] HF] 54 AY SLO 88 I BAE SLO Z kPt (FICHTIR ) SemiFLahd, Bl Wi
K F R ETF R 2 PR, RS, nDE PRk E A, 4
I3 AR A AR IRER SR A R FLAR I 8% 3 o AR i L A0S, w] SR AR R A Ve 7 SR 5 S
PN o IXFAFNEFEEAIR T 36 AT AU R (anE s ) MR g Cangs
1 SR A 5 B JE 50 22 JO I SR B B 1 JIE S I LA Re LSk i i 2 AR AR ) o A
PeEFH, R BCG (RATE ) R AT .

[0075] W SR FH M ok % Sl 55 97 40 M 2R 7 AR PR o - AR AT B AR il 2% Be e e RS S PR
(R e BEDLAA . IXEEF AR UFEHARR T TR LA B 4l Mo AT 983 B AT EBV AT 8+
A (Kohler Z&,Nature 256,495-497, 1985 ;Kozbor 25, JTmmunol Methods 81,31-42,1985 ;
Cote%%,Proc Natl Acad Sci. 80,2026-2030 ;ColeZE,Mol Cell Biol.62,109-120,1984) ,
[0076]  BhAb, PR A A “ BG U ” TR FIHEA, SHE A D RPUEER B R T A
PR RS B A Al bR e = MR AR 2= i R 4r 7 (Morrison %%, Proc Natl Acad
Sci. USA. 81,68516855 ;Neuberger 2, Nature. 312, 604-608, 1984 ;Takeda %, Nature. 314,
452-454,1985) o A “ AYGAL” 5 v BEDUAATIEL S P44 LRI 105 AREIIT VG TT B A
P [N o X RPUA P51 5 B T8I I APUAR RN 78 73 AR BIERT B 77 20502 JLAS S Bk
Fso W E RO AR HAN B BE BUR AR HEAS B AN E DR EU AN [F] T NP 3 2 DL s KR
P 9k A SRR 5 NP5 2 TR 40 7 57

[0077] B3, WA LA Brid A 5 A NIk . sk B &R 5, 565, 332 Tk, 1§ 5+
Mg G E PUR BIPUATT AL 58055 B8 2 N TRAG IPT IR 2557 1

[0078] Bl , ISR IR (K7 AL BRBEHUAR I B, AU L A0 7 vk AR etk A
15 52 PR A DT . A M A BEER R I BE ML A 2 H B DL R 7 A LA AH S S (B
PELH AR HIFTR (Burton 28, Proc Natl Acad Sci. USA. 88,1112023) .

[0079]  tRA] F DNA 434 772, 4 PCR, F %4898 cDNA YRR A4 2 LB P& (Thirion 55,
1996, Eur J Cancer Prev.5,507-11), H.EEPLAT] LLAE 5§ — B0 - FF 5P, 7] DL —
W a VUM HiAk . #4728 DY 0 XURE 5 M S B Bk AT 2 UL, 5] 1 Coloma and Morrison. , Nat
Biotechnol. 15,159-63, 1997 1 FTiR . 4% A0 XU 55 M 8 B P 4K v 2 WL Mal lender FI
Voss. , J Biol Chem. 269,199-206, 1994 1 ik,

[0080] W] HF T8 HAMLIZ R & A B 40 S RE B A N 1 IR IF 41, W R Brik, b
YEEZH DNA J5 504 e ri i AR 1, 755 | N4l i SRk i gabd) 741 . B3, Wk 22
IR B AT R B34 B8 PR (Verhaar 2%, Int ] Cancer. 61,497-501, 1995 ;Nicholls
&, 7 Immunol Meth. 165,81-91,1993) .

[0081] W] 38 o Ak Py 75 T AR 2L 40 R 7 2, B I O 22k SRR P 119 92 K i 1 P B —
RS S5 (Orlandi %%, Proc Natl Acad Sci. USA. 86,3833-37, 1989 ;Winter %%,
Nature 349,293-99, 1991) RHil#& BeHr 7 1t 45 & € BRIP4
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[0082] W[4z WO 93/03151 ki ik & Pithk. 1 n] il & S e Bk BT AR 2 245 7 1%

L4 E A, WW0 94/13804 P K “ —Hidk”,

[0083]  A] AU N T VAR AR BT AR . 9 2, RT3 S A R BLR B R BT AR SR A4l

Witk SRJE ] H E Eh R FE G2 R pE I 5 6 i P AA

[0084] MG

[0085] AR EHIRMEHAEL MG (Wb M -G ak iy ) « w AR B4l

G/ SRS IR BEIK B R T 5 1 B, S S WAL b — FE R gy, BT

DL 2 IR LR 43 B AR o Pl 590, 490 Gt ] DA TR IS  JI I 28« 7 W S 2T A0 B 2T 0

FHEE WA IR0  DRIEME A 2 LR BR P JE AR e 27 G A

[0086] A7 SARAY SLO # H WG WL 2 ez IR &4, BALEREEAGY). X

FRZH-G1 pH ELAE 6-8 18], R4 7. A] HZZ MR 4E 47t pHe XZH-SWR] LU A/ 8¢

LR BAEW S NEEK.

[0087]  A<J B (R v w] T 7 8T, AHIE R T 1B o« BRI, A AL G R 97 B TR

PEVR ST BRI BEER R AL 1 T 1 BRI FLEN), B IE N o T BG4 T ia T

SR TR B R A S W e e SR P A5 ) o

[0088] A<z WA HE LA S W) A& A SO () 2 IR SRR R SLO R H . AR BEAS

AT SR AL AY SLO B H IR 77+ ARG A S it A s b Edir (F

) o 2 WA U Robinson fll Torres (1997) Seminars in Immunology 9 :271-283 ;Donnelly

2, (1997) Ann Rev Immunol 15 :617-648 ;Scott-Taylor & Dalgleish (2000)Expert Opin

Investig Drugs 9 :471-80 ;Apostolopoulos & plebanski (2000) Curr Opin Mol Ther

2 3441-47 ;11an (1999) Curr Opin Mol Ther 1 :116-20 ;Dubensky 2%, (2000)Mol Med 6 :

723-32 ;Robinson &Pertmer (2000)Adv Virus Res 55 :1-74 ;Donnelly %%, (2000)Am ]

Respir Crit Care Med 162(4Pt2) :S190-193 ;Davis (1999)Mt Sinai J Med 66 :84-90.F

RAZIR 4y T8 2 DNA 201, Wik 2.

[0089]  {REAELLsIy 77 b, AR B ALA W n] AL & — Rl a2 AL G PR o XS M)

FFREART : (a) AKRBS PR SLO HH, (b) HTILEEERZ IKFUR, (¢)

T NI AR T MR 2 KPR, (d) gihd (a) - (c) HIRLIR Sy + FRr e 1t &5

& (a)-(c) BIPLik,

[o090]  HEHUR

[0091]  ARHIAGW ] 5 M T 4K G TT 8RR 70— fp el 2 f H AL DU R — i 4
o EIE PR RS LT Fral e . Ak, W R R WAL S 0 i6TT B LT B AT

AT — M JR AR S &G . BR 5 LT Ik Bt Js K FH A, A e W 20 -6 4t ] 5 A ST P sk e 5]

A
[0092] 1 15 KR WY 047050 2 (ELARIR - FPsl 2 R B L, et 1 — ok
LR B L

[0093] A. AHEEHLIR

[0094]  I&& T A BH (40 B BT IR G v NG R 23 5 Ak B AT AR SR A i 20 IR 2
Bl S S eI o G AN, A B0 i T A 56 4 B AR RN s B A B R . T SR R AR A
PPTIR o 4 PRI B 75 76 40 R Az ol J 3 22 /0 BB B 5 B A0 4 W R T IR o 4B TR
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PRIk 22 B 3G B2 AR DR ST R DUR « 40T B FEATAE B LU B — el 2 Frdl B J DU T 2
5E [ P R JE B PR

[0095]  FiffEi 98 25 BE [RER B (Neisseria meningitides) :fiifiE 2% EK LR nT A HE B 82K
P 98 BB IME AR 4 AL CA W35, Y R/ B8 B ik sk T AL R 8 R (W25 S0k 1-7 AT
SEIRLE ) Of (RLFEZ B SRR 20 ) BUOMEE (530K 8,910 11) o AT MK B
T H S IEE A (autotransporter) (i % « Fe JRENER RS & 8 (JLIESMREES
B ) AR S BRI B PR

[0096]  fili RBEEKE (Streptococcus pneumoniae) :fifi 48 B BK & Pt IR v] K5 fifi 92 B BK B
[FIRE (ELHEZ HESCSERE ) N/ SEE A . I A IS Y 1.2.3.4.5.6B. TF\8. 9N\ 9V, 1 1A,
12F .14, 15B, 17F 18C. 19A, 19F .20, 22F . 23F F1 33F [ ¥ i Ji. 7] i A WO 98/18931. WO
98/18930. 2 HEH'5 6, 800, 744.W0 97/43303 FIWO 97/37026 F1 % & & K& AP .
A NRARAR Triad Kk PhtX) JHERES & A (ChpX) ChpX #UHY Ly tX Kk Ly tX
AT ChpX-Ly tX B4 8 1 il R BRI VERE (Ply) « PspA. PsaA. Sp128. Sp101. Sp130,

Sp125 B Sp133 & L FEl 2 BEER B 2 1 .

[0097]  FiR AR BE Bk B (A BF 8% 2k B ) (A 4 BE R B BT R R0 AR W0 02/34771 B
W02005/032582 1 % & [ & A (£ 55 H A R T :GAS39 (spy0266 ;g1-15674446) ,
GAS40 (spy0269 ;gi-15674449) , GAS42 (spy0287 ;gi—-15674461) , GAS45 (M5005_spy0249 ;
gi-71910063), GAS57 (spy0416 ;gi—-15674549), GAS58 (spy0430 ;gi-15674556) ,
GAS84 (spy1274 ;81-15675229) , GAS95 (spt1733 ;8i—-15675582) , GAS117 (spy0448 ;
gi-15674571), GAS130 (spy0591 ;gi-15674677), GAS137 (spy0652 ;gi—-15674720),
GAS159 (spy1105 ;gi—15675088) , GAS193 (spy2025 ;gi-15675802) , GAS202 (spy1309 ;
gi-15675258), GAS217 (spy0925 ;gi-15674945), GAS236 (spy1126 ;gi-15675106),
GAS253 (spy1524 ;gi—-15675423), GAS277 (spy1939 ;gi-15675742), GAS294 (spy1173 ;
gi-15675145), GAS309 (spy0124 ;gi-15674341), GAS366 (spy1525 ;gi-15675424),
GAS372 (spyl1625 ;g1-15675501), GAS384 (spy1874 ;51-15675693) , GAS389 (spy1981 ;
gi-15675772), GAS504 (spy1751 ;gi-15675600), GAS509 (spy1618 ;gi-15675496),
GAS290 (spy1959 ;gi—-15675757), GAS511 (spy1743 ;g1-15675592) , GAS527 (spy1204 ;
gi-15675169) , GAS529 (spy1280 ;gi—15675233), Fl GAS533 (spyl1877 ;gi-15675696)) ,
GAS M A H B El & (5 W0 02/094851 LA % Dale, Vaccine(1999)17 :193-200, F1
Dale, Vaccine 14(10) :944-948 BRI L ), ST &R 4555 & (STbl) , BEBR B M 21
FEM R (Shp) VAN BERRE W I 2 S(Sagh) o #E—25 1 GAS HiJR 45 :GAS68 (Spy0163 ;
gi13621456) . GAS84 (Spy1274 ;g113622398) . GAS88 (Spy1361 ;2i13622470) .
GAS89 (Spy1390 ;gi13622493) . GAS98 (Spy1882 ;gi13622916) . GAS99 (Spy1979 ;
gi13622993) . GAS102(Spy2016 ;gi13623025) . GAS146 (Spy0763 ;2113621942) .
GAS195 (Spy2043 ;g113623043) . GAS561 (Spy1134 ;g113622269) . GAS179 (Spy1718 ;
gi13622773) 1 GAS681 (Spy1152 ;gi1362228) .

[0098]  ALfE R EFE (Moraxella catarrhalis) K 28 547 B PL )5 A F5 W002,/18595 Fil
WO 99/58562 %5 PR AME S H PR (HMW-OMP) | C- HLIR A / 5L LPS,

[0099] T H X #7545 % (Bordetella pertussis) : H HE WPt R OFEH HZeH R
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(PT) FHZzAR M EEZ (FHA) , ARkt 5 1 HIZATBRGFT 3 (pertactin) F1 / BEESE R 2 H1 3
e o

[0100] @ PEEHIZEKE (Staphylococcus aureus) &30 (LM &R LR BFETIE S L
B E A S B MR (Pseudomonas aeruginosa) #hagac A fBIEKIY 5 BUFN 8 Y & 0 (A7 %
BRI JERE 2 B, 19 1 StaphVAX™, BT A2 IR T AL A0, AR Y38 (R 40 M0 22 e O B o
BRI ) , FHA e f A A IR i R (R, A B ), RS b &=, il S &R 4,
AT, B, B 1, A/ SR LR A M P A M e 3 (AR B ) ) (S I3RS
B4 e = R E4E ) KMHiR.

[0101] KA % IKE (Staphylococcus epidermis) 3% J7 %5 2K B Pt U ELFE RS B 45 & 9T
J5 (SAA) o

[0102]  FEAH AR B (Clostridium tetani) CHEAHM ) A AH MR HLR ARG B4 M F 5
(IT) MEMES AR K A GME G / AR S .

[0103]  HMEFEIRFT B (Cornynebacterium diphtheriae) ( AME) : A MEPL IR AHE A W
2, IR EE 1), 40 CRM197 . th4h%5 L8N BE Ry LI ADP AZ B IR Bl 5 2 5 B PR A
KA EWEH / LF%2 / BB ik AwksR T fEsdkEa.

[0104]  JERE IMAT # B (Haemophilus influenzae B) (Hib) :Hib HiJR 45 Hib ¥EHT R,
[0105] 4% B E (Pseudomonas aeruginosa) :Hi4H B EPL R EIE N E 2 A Wzz
A VSR M LPS, 55 B AR 20 B E PAOL (05 MG RS ) [ LPS Al / siAME S A, F %
HMEEE A F (OprF) (Infect Immun. 2001, May ;69 (5) :3510-15) » 3510-3515).

[o106]  FEfiti 7= F1WiHT & (Legionella pneumophila) :H] LAERTAS H W i ZE B B B
HOETESETN

[0107]  TFLBEEKE (Streptococcus agalactiae) (B BFEEERE ) B BFREERBE PR RS WO
02/34771.W0 03/093306.W0 04/041157 8§ WO 2005/002619 %572 () A spPL R (45
4 GBS80+ GBS 104, GBS276 A1 GBS322 DL J B & MRS Tay Iby Ta/cy TTLTTTL IVLV VI VII
FHVITT = A FIHEDUR ) o

[0108] 9 ZSE B (Neiserria gonorrhoeae) :¥bkip 43 2k B PL JR AL FE Por ( BY JF1H 1 &
) & [, 11 PorB( £ W, Zhu %%, Vaccine (2004) 22 :660-669) | % # 4 4 &5 1 1 ThpA
ThpB( £ W, Price %, Infection and immunity (2004)71(1) :277-283) . J& ¥ & [ (0
Opa) « & JR i &1 & 1 (Rmp) FIAM R 230 (OMV) #) 4% (2 DL Plante %%, J Infectious
Disease (2000) 182 :848-55) , t Z WL 4] f51 WO 99/24578. WO 99/36544. W099/57280. WO
02/0792430,

[0109] HPER AR JR A (Chlamydia trachomatis) :APHRAC IR &S AL FEIMIE A AL B. Ba A
CHEARPUR (AIREUN A 7, SECRT ) (MiEAS L1, L2 FIL3 =AM PR (50 Tk
B % ff (Lymphogranuloma venereum) 45 ¢ ) FHIMMiEH D-K P= A HT R . WP IR A& 5 {4
PURIE R AL HE WO 00/37494, WO 03/049762, W003/068811 5 WO 05/002619 % 5E [K1H1 R,
£, 45 PepA (CT045) | LerE (CT089) « Art]J (CT381) « DnaK (CT396) . CT398. OmpH- F£ (CT242) .
L7/L12(CT316) « OmcA (CT444) . AtosA (CT467) . CT547. Eno (CT587) . HrtA (CT823) #i
MurG (CT761) .

[0110] & A Z5UEE /A (Treponema pallidum) (MFEE) 45 25 BRHE AP ALFE TmpA HLIR o
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[0111] AL EFEMAT  (Haemophilus ducreyi) (‘FECIE FHE) M MFHUR RS
& E (DsrA) .

[0112]  FEHEKE (Enterococcus faecalis) BXPRIZEKEE (Enterococcus faecium) :HiJR
ARG =W EE A 8L E RS 6, 756, 361 UL L E IHERE AT AE PR

[0113]  HWu JMEHME (Helicobacter pylori) :Hal JWEAT B PLRELFSE Cag. Vac. Nap. HopX.
HopY A / sl IRBEHTE

[0114]  BSAEM A Z Bk E (Staphylococcus saprophyticus) :PiJRf+E 160kDa fB A= % 25
R B I E 2 o

(01151 /N g 45 B % BE /R % B (Yersinia enterocolitica) : Pt JR £ 5 LPS (Infect
Tmmun. 2002, Augst ;70(8) :4414), 4414).

[o116] R (E. coli)  RIHFFEHURT] 2R RIA B (ETEC) JmEREM X
Wk B (EAggREC) IR HUE B HE K B (DAEC) I E0m KB (EPEC) 11/ sl iz s
KW (BHEC) APt .

[0117]  JRIEAT B (Bacillus anthracis) (JKJIH ) «RIEAT B PR 1L 2 i EE i, Wik H
A- A5y (BFEEF (LF) FHUKM R EF)) , —3& RAPARTHEDUR (PA) 3L B- 45 .
[o118]  EZEHR/RAR B (Yersinia pestis) ( Bl ) « WEHUREHE F1 SEEPUR (Infect
Immun. , 2003 4 1 H ;71 (1) :374-383), LPS(Infect Immun. 1999 4F 10 H ;67 (10) :5395),
SUZHB/RAR M VPR (Infect Immun. 1997 4F 11 H ;65(11) :4476-4482) .

[0119]  ZE#Z K AT # (Mycobacterium tuberculosis) :£5#% @ Pt RS HE 15 82 . LPS.BCG
PUIE Pl 85B (Ag85B) Fl / 8% ESAT-6 [Fl& 8, AF L EL il 75 BH B8 g sz A (Infect
Immun. 2004 4% 10 H ;72 (10) :6148) , GikZ 0 B B (Mth) ST BRI ZBEAH SHT R (Proc
Natl Acad Sci USA.2004 £ 8 H 24 H ;101(34) :12652), F1 / 8¢ MPT51 $t J& (Infect
Immun. 2004 4£ 7 H ;72(7) :3829) .

[0120]  S73gikik (Rickettsia) FIRHFRSMEE T A KT/ BB (OmpB) (Biochim Biophys
Acta. 2004 4F 11 H 1 H ;1702(2) :145),LPS fiRmE A BT (SPA) (J Autoimmun. 1989 4F
6 H ;2 W] :81), Azt ZREAMEFE (Listeria monocytogenes) :

[0121] Rz s AR ETRE R (Listeria monocytogenes) :4H BRI HTAE H BRAZ 40 L
8 22 R TR B

[0122] i 4<¢)5i4k (Chlamydia pneumoniae) :HiJRAHE WO 02/02606 %52 HIFABLEHT A o
[0123]  FEFLINE (Vibrio cholerae) :JilR WG S ABFHUR . LPSHFFAl 2 E RLINE 11 1
HEZHE.01 Tnaba O- %Sk HE . FE GLINE 0139 TEM108 £ B HTE (Infect Tmmun. 2003
10 H 571(10) :5498-504) Fil / 'K ikEdm % (Zot)

[0124]  {HZEYPT T (Salmonella typhi) (fr%EHY) B ARG 20, UL MEBA (Vi,
Bl vax-TyVi) »

[0125] R GERFEMR (Borrelia burgdorferi) (KUHH ) HrJr BFEEd A (401 OspA.
0spB.0spC #1 OspD) , HE K [ dr A 1 OspE- A% H (Erps) L EAZHEL GHE (W
DbpA) FIHLIAMERI AR/ VI S5 1, Wi 5 P39 M PI3 &AM H (—MIEANTEEH, Infect
Immun. 2001 4£ 5 H ;69 (5) :3323-34) . VLsE i/ A58 (J Clin Microbiol. 1999 4F
12 H ;37(12) :3997)
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[0126]  ZFURAMIBR MU (Porphyromonas gingivalis) <44 H 7l n bk 5 fu g A1 i

H=H (OMP) »

[0127] 7o AE (Klebsiella) :HiJsAFE OMP, £FE OMPA, BTk 5 a4 MK 2= (A A
E

[0128] A% B & 4l B B0 R Al LURATAT FIR SIS R 2 PR sl AdR . e

PR A TR RSN EEVD (OMV) 5o BEAh, B A FE TS B EE A/ BRaliib 54T |
AR . AR BRIPUR T UATAE B ¥ 2L - MR 2 - YRR . AR PR A AT
[0120] b4, FDKE FOR 40 A AR —Fpfl ( 28, LPS, LOS BUEERE ) 5 H eV
UL, Iz R 3 (Qn CRM197) Ik, IXFPEEET] LU Bl BRI 7 5t 0 pra L 2
130 Ji Bz Ak s B 1) B S A %, fn 25 [ &0 5, 360, 897 FIT Can  JBiochem Cell Biol. 1984
SE5 H 362(5) :270-5 Arid. ok F, BT DIOm o 7% B2 5 A I, 1 a0 SR A CCE A R
A) (Bioconjugate Techniques), 1996 Fll CRC, &5 A R B 5 Bk 2%) (Chemistry of
Protein Conjugation and Cross—Linking), 1993 Hr 424k it B8 TH BL Tk i sl HoAth i 25k
[0130]  B. #EEHIA

[0131]  I&& Ak B IR EEDUR B KE (BOR ) W8 JEE 0 B 24 2 6050 40
A S AT TR I EE R B AR RURE (VLP) 73 &8 AL B AT A K B2 2 1 BT s PR v] LA
SEAEE IR A M B L e SR o E T R A PR . B, T A SRR EUR . REEBLR
Poad A, A LA i A 22 /D B B R AR B AR T R 3R AT o R ERPU R AR IL AR 2 B L 2 5k
I3 B RS PR o SRR ELFEATAE B LU — R e 2 Bl EE A AT S8 RE BT
JR A7 IR o

[0132]  IEAS#: (Orthomyxovirus) WiaGHt st W AT B IR 5, B 4 7 28 L SRR T
RGR ) o IERDRFREPURTIE B —F e 2 M E o o, AR g xR () a2
felg (NA) A (\P) GEEEE M JEEE M2) s Fhel 2 i X i2l 5> (PB1. PB2 I
PA) o PRIEMIPUIRELFE HA FH NA,

[0133]  VALBOREEPLIR AT AR ATAE B AT R R R (AF R ) MURERR . B, DB
USR] UATAE B 1] R S ERAT B R EERE (B, 5 H AT AT s AR b, B B gt ==
(I B AR, B3 A B8 280 5 P B0 5 1T RE AT e B 8 N BRI VL IREE AR, B0 B0 I3
REFHR )

[0134]  EPRREERHRE SRR PR LIATA B 8RR S RNR R, W EE (RSY) Ak,
wEEiE (PIV) FIpZimEEE (M2 ) .

[0135] Wi Es)E@ FiTePum vl AT AR A it es g, WinFIdE & Hawise (RSV) AR MPIRGE &
PR B« /) BN 28 3 B KON 888 50 B AL MR B DT o DUIE 9 542 RSV, filii
PURRI L AL —Mek 2O, AfERmmaan 6 BEEa ) M/hEKEHR (SH .
FEPUE A ML A M2 AZ AR e d NP AL R ARS8 85 3 NST R NS2. DLk il i 2 90 I A0 4%
F.G M. 0. ] Gen Virol.2004 4 11 H ;85 (#4r 11) :3229, i@ Hi R n] B i)
IREATAE Bk G iR B, B4 2 RSV/PIV a5 n] [F] I AL RSV F1 PIV (255 o

[0136]  EIRiEE JREPURPIATA BEKREE, W 1-4 BRI R PIV) IR R
a5 AL B TR IRR T 528 BV BOR TR A R 7 . RS EECIE PIV sl IR AR 28 9%

16



CN 101977926 A WO B 13/41 7

o RIMTRERDURR DU AL —MelZMED E R - sz ke (HN) (Bi& & A FL
MF2ZEE (W) JEA P REA L) MEREA M RIE SRR E R
HNL F1 A1 F2, GRG0 B PR 30 w] e il e T A B i S im e o A, 15 28 RSV/PIV Ji 8¢
A [R5 RSV AT PIV 4 73 o R RS P D 15 P U 28 9 B 2 6 6 SR T2 B RR
RIEFE B (MMR) ()9 25 7 R IR 2 4 55

[0137]  BREWEEE SR EEPUR T CIATAE B B2 55 8 WRRZ Wi s . BRE Wi s @ usi il 1k
HUAF—Fek M EA R ) HEA G @EHT G REA L) EA (P) .
FEEMwED (P) MZEB 0D o AR AL TETS I R2 ik 55 2 o B 46 18 5 IR R X2
B U E IR EEE 2 MMR) o

[0138]  fuf/]s RNA i E; i TE PR W AT AE BT RNA G B3, W 55 20005 55 PG T RNA i 5
(Heparnavirus) /Ol A1 DB RSB . AIERT A B i 55, WO BE K T R BB R
[0139]  JimlEHiTE JWEHURATA B s, W 1.2 8% 3 RUEBE K 508 « 1-22 LRI 24 7Y
FIGE3T A i85 B1-6 B A1 25 1-9 B, 11-27 BUF0 29-34 A Y55 (ECHO) , % 68-T71
Mg . PLIE B e B2 B BE KT R i 85 I 85 PURUELIE F LR VPLL VP2, VP3 FIT VP4 4K
SEE AP ECE R, TR WA S R A 2 2 P LS KOS R BE K R S i (TPY)
MIRE#E KT R T 1 (OPV)

[0140]  WEHF RNA SR ER SR ERPURPTATA B rT LU RE T RNA J5 5, W1 FF A0 8 (HAV) o P] RS
AL B IR HAV 92 P B UG 1 HAV %1 .

[o141]  BEMEWIEE SWEEDUR AIATA B BN T, WXREHIEE . o REEBIk R . ik
T A REEE, WAEFERPUR . SIEREFPUR A H E1E2.E3,C.NSP-1.NAPO-2,
NSP-3 5 NSP—4., AR1E I i BB R 2 E1.E2 B E3. AT il AL 453 (60 A 5 55928 1 A 4%
TR 5 IR 9 R BRSZ 95 1 B FH IR0 V438 R ()7 i 55 (MMR) o

[0142]  EEWiFEJE R EPURVIATA B RUWERE, RN R CiEE ) (TBE) VB EH (i
) (1.2.3 804 8) v (e ) AR R CFiEs ) PEJeysmin 28 (iees ) 5 2 i
Mg (s ) REP I ER MR (T ) LRI R W . SRR PURTTIER PrilM,
C.E.NS-1.NS-2a,NS2b .NS3,NS4a.NS4b Fl NS5, ik (K #0955 )@ Pt J5 4 PrM M F Eo 7]
i AL TE AR IR TBE 2 P AL il B K IE PE 1 o

[0143] WU ER R EEPUR PIATA B BN S, A s RS Wite (BVDY) &2 MR IE
Jirg (CSFV) Bl AW (BDV) .

[0144]  FEJIF DNA W55 i EFDUS AIATAS B WG DNA 5 55, W LW Es . WG DNA Sl Bt Jm
WA EMBUR L MAS) LR (HBe HBe) » AT M AL AR 1K) HBY 5 4045 & R M i
JR S B A AT RE T

[o145]  NAU 0 EE SR EEBURPIATE BN EE (HCV) o HOV $TJR Ak B EL, E2, E1/
E2, NS345 $EHr [ NS345- #0021 / SRS W IX IR i — R 82 # (Houghton %,
Hepatology (1991) 14 :381)

[o146]  FHRWITE JHEFHUR PIATA BAERE T, WK CIEREHE ) MKW
(VSV) . FRRWEPURTIER HiEA O ZEA (P KEA O FJEgER (NS) o w1
Tl vt A DA FRIAE R B2 A 25 7 N A A A o sl P e e Mt 4 Y 55 2R IR R i i 2 o
[0147]  FPORWIFERF SRFEDURPATE BRI EE R, Wve B e mies, A By AR a5 W2

17



CN 101977926 A W M P 14/41 7
JECR IR L

[o148] SR JRFEPUR PIATA BRI, SARS A WPIRE 7 i B B AR B 1t 50
B RmEE (IBV) MU 20w (MHY) FUEAE G4V B i 2055 (TGEV) o SRR ERHTR A] 1k
H M (S) R B) G ) AT () FmEEs - TRiEisEa HE) . wRpmEdR
PRIEATA H SARS Jil 75 . SARS JiEFPLIRZ W, WO 04/92360 H KA .

[0149] WGS9 EE JWERPURTIRTA B SO0 5, Q0 Rg i B B B B AR B .
R R PR P AT @ HTLV-1 HTLV-2 A1 HTLV-5. 895 8508 n] 74 [ HIV-1 8§ HIV-2, 3
R R R L B gag. pol. env. tax. tat. rex. rev. nef. vif. vpu fll vpr. HIV $iJ5iik
H :gag (p24gag Fll pbogag) « env (gpl160 Fl gpdl) . pol. tat. nef. rev. vpu i/ H (L
% pbbgag Fl gpl40v B2 ) o« HIV TR AT ATAZ B LA T —Fh ek £ PhaEg#k (HIVIIIb, HIVSF2,
HIVLAV, HIVLAT, HIVMN, HIV-1CM235, HIV-1US4.

[0150] R AW EE FiEE DU AT AT AE B PR 0000 2%, W0 0E M iz A0 25 58 RO 25 B R
HUR T 2 WALV (Coltivirus) . WIIURAETURARIE B LM EH M1 A2, A3,
pl.pn2.01,028 o38AFL5HE A o NS, uNS B o Ls. Pk Iz m Bd s ] i
AR ER. B WIREEPURIE [ VP, VP2, VP3. VP4 ( B {4 VP5 F11 VP8) . NSP1. VP6.
NSP3.NSP2, VP7 NSP4 8% NSP5, ALIL IR B PR A FE VP4 ( 5 dIH 4 VP5 A1 VP8) K
VP7,

[0151]  4i/NFiEe JWEFPUR AT B4/ e, W4/ MiiE BL9. d/MRsEdtlaE g
VP-1,VP-2,NS-1 FINS-2, R4/ Mg sedEE VP-2.

[0152] & - JF4&mEs (HDV) i pile v] LU AT A/ HDV, el & HDV 1 8 - Bl (2
36 H LR 5 5, 378, 814) »

[0153] AT (HEV) JWEpuE 748 A HEV,

[0154]  BEfiFwaEE (HGY) W aEdtRn T4 A HGV.

[0155]  AJEZWi 5 SR EPUR T ATAE B N2 5, WP A2 s HSV) VK —
WIZ e (VZV) L EB i 5 (EBV) . B4 B i 88 (CMV) - N JE 92 9 55 6 (HHV6) - N TR 92 s B
7T(HHVT) M Z Wi EE 8 (HHVS) o NI W EHURTIIE B LRI EER (o) R ES
(B) MM S (v) . HSVHUIRWIATAE B HSV-1 8 HSV-2 k. HSV PLRE H HEEEH gb.
gCgD F gl F &8 (gB) Bif Rk E [ (gC.gE Bl gD) o VZV PRI B %L A
MRS B B . AR A AIWAS VIV JRERTE B . BBV PURFE B FHBUE (BA) A
WA TEPUR (VCA) AR (MA) FIBEER . CMA PRIk AR AR EA (W
gB Fl gH) FHAME LR

[o156]  FLZA%iEs PURVIATE BIL 22T, FL KW M 2B Wi . FERRNE R
FEHPY IMiERY 1.2.4.5.6.8.11.13.16.18.31.33.35.39.41.42.47.51.57.58.63 165, HPV
PR IERTAE BMmER 6.11.16 5K 18, HPV HLIRIEH AFEE A (L1 F1 (L2) 5 E1-E7 5k
HEGE A L 1PV Pt s Bl fil i S R0R. (VLP) o 298k 510 4% BK Wi s Al JK T

LR EPURE H VPL. VP2 B VP3,

[0157] (¥ 1) (Vaccines), 55 VU i, (Plotkin Fll Orenstein %, 2004) ; (B 2% T 4= 9D
(Medical Microbiology), 26 VUhk, (Murray 25%,2002) ; (5 5%) (Virology), 6 = hi,

(W. K. Joklik %, 1988) ; (FEAitiE2%) (Fundamental Virology), s —hi, (B.N.Fields F
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D. M. Knipe 4, 1991) WA K EHUIRHEY) TTERNAEY, KR KA G T i
[0158]  C. HEHLIE

[0159] W] T A B B L2 AR — Rl el 2 M e ™ AR I B I

[0160]  FLPEHUR AT ATAE H BRI, (35 ZURER BB (Epidermophyton floccusum)
S N 9 B (Microsporum audouini) « R/ # 1 B 1 i /D 8 7 B (Microsporum
distortum)« & /M 8 F B Microsporum equinum). A B ¥ /Nl ¥ B % /D 18+
(Microsporum nanum) - [7] /0> & % & (Trichophyton concentricum). L % %8 B X8 & it
(Trichophyton gallinae). 4 B F£ & & B (Trichophyton gypseum). 3% ¥ & Ji
(Trichophyton megnini) 20 & J8f B\ B o 2% KB (Trichophyton quinckeanum) . 41.{%
KIER (Trichophyton rubrum) .4 B 3E K (Trichophyton schoenleini) Wy A& %6 B
(Trichophyton tonsurans) PER A E (Trichophyton verrucosum) PR &R album
AaFh (var. album) « discoides Z&fl (var. discoides) « ochraceum ZZFf (var. ochraceum) .
it R (Trichophyton violaceum) 1/ B2 ik & p (Trichophyton faviforme) .
[o161] EFEWHIAANFTER MH & (Aspergillus fumigatus).zx 1% (Aspergillus
flavus) . ith 2 (Aspergillus niger). f4 B | & (Aspergillus nidulans). -+ i
7 (Aspergillus terreus). 5 £ i % (Aspergillus sydowi). & %% (Aspergillus
flavatus) . K &¢ i1 2% (Aspergillus glaucus) . SR 2E 4 245 % £ (Blastoschizomyces
capitatus) . B 0 & Bk # (Candida albicans) . ¥ % i X 22 ¥ £ (Candida enolase) .
o & B W (Candida tropicalis). J& ¥ & Bk B (Candida glabrata). 7 & Hf &
B W (Candida krusei). 1T *F ¥ & Zk W (Candida parapsilosis). 2K 2 JE & Zk
(Candida stellatoidea). 5t & #f & £K B, (Candida parakwsei). % 4§ 4 & 2k
(Candida lusitaniae). f # 47 & Bk (Candida pseudotropicalis). 75 #) ¢ i & Bk
B (Candida guilliermondi). & H & 73 % fd 1 W (Cladosporium carrionii) . i £k
7 (Coccidioides immitis). 7 % % 4 W (Blastomyces dermatidis). 3 Y f&
BR B (Cryptococcus neoformans) . ¥ #i 2 (Geotrichum clavatum). & i 20 23 fiig 2%
(Histoplasma capsulatum) . fifi % 72 85 1A #F # (Klebsiella pneumoniae) . [ PG 2f A=
(Paracoccidioides brasiliensis). | [KJifi # 3 (Pneumocystis carinii). & &
(Pythiumn insidiosum). i /& & £ (Pityrosporum ovale) . fii ¥ % £} (Sacharomyces
cerevisae) AT B FE B (Saccharomyces boulardii) « SETHZLHE B £F (Saccharomyces
pombe) R FEZ T (Scedosporium apiosperum) 7 ( [) i 22K (Sporothrix
schenckii) AEFEH T H (Trichosporon beigelii) . R = 4k (Toxoplasma gondii) L
Jedh () F2H (Penicillium marneffei) .#5PT 4@ Malassezia spp.) S0 44 H
J& (Fonsecaea spp. ) Ji &t/ EJE (Wangiella spp.) B T2 H & (Sporothrix spp.) 38
T-HE )& (Basidiobolus spp. ) H-%2 )& (Conidiobolus spp.) MR & J& (Rhizopus spp) «
B4 )8 (Mucor spp) H L% & (Absidia spp) Hfi%)E Mortierella spp) \/PIaiRIE:
J& (Cunninghamella spp) & J& (Saksenaea spp)  #if&fil)JE (Alternaria spp) 25 %
J& (Curvularia spp)KEE#iJE (Helminthosporium spp) «#if B 8 (Fusarium spp) - B2
BB (Aspergillus spp) T aim B (Penicillium spp) «#5 /5% i J& (Monolinia spp) %
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B JE (Rhizoctonia spp) fUEH 58 (Paecilomyces spp)./Zw4% )@ (Pithomyces spp)
Foy S f 15 J& (Cladosporium spp) o

[0162] il & FL B PR 1 iR ARSI AT (2 W3EEEH)5 6, 333, 164) o fE— UL
E PR A MR 5y, ¥ 305 SUR A BRI AN TS AL 53 0 I, SErp R B 2Bl Doy g 25
T R, i 7 VAR EAE TALRE LUR AP IR RISV I LR A RIS AR B e A b
T ok 2 40 B 1) B A G SRR A b o 2 A D 0 B 2 40 I I B R 4T R A Y 5 3R A
AT oy s PR R R 4L 53 0 L 5 AN T s 4 20 43 T o

[0163]  D.STD HiJ&

[o164] AR BHMALGW AL EATAE B AL REM (STD) —Fhel 2 Fifili . X PpHLRm]
BEIRT BB TT STD, WA AR AETE A2 VHF 5 CUnTR T ) AR FE 2 IC ki W Mg s F0 / Bl
TIE (ZW,W0 00/15255) o« PUIRFIHTA H — el 2 Mo s sl P STD. Al T T A K BIH)
WiTE STD LRI ATA 5, 40, HIV, B2t 2 s (HSV-1 FTHSV-2) \ AFL Kk s (HPV) i
FF% (HCV) #iFg. HT A KB40 R STD Jrs nl A4z B , 41 1, ko 43 25K B il 98 4 J
& (Chlamydia pneumoniae) \HPVPHRAC IR A 5 1126 WRTRE A4 L AL 52 7 W8 IURT B K AT B
ToFURERR I o b SCHEIR T 3% 295 JR A 2B 1 RE e B R 146 1

[0165]  E. WEURMEHLIA

[o166] AR EHIAL G AT A& — ek 2 P T4z B 5 | W 2 905 110908 SR AR (R P i o 46
W, WPEIRE TR TR A PRI R, WEARS R EE (U VR EE (RSV) BRI EE (PTV) |
BRI (B2 ) HEREE (B )« VZV R TE (SARS) o« MEWRIEST R I f14: A 5l
PP S T8 S ) A T a0 IS 28 S TR T A S B AP M T 1 I PR T 65 % 70 SORF I i % 3
JEAAR il 8 4% JELAA S 5 JEL AT R RTORG I 8 By 1 o b SO 17 3 g JE AR 7 A R o B S P 491
¥

[o167] F. JLEMZE DR

[o168]  AKRBMNAGY A EEESH T ILRX R —MekZ Fdri . JLRIA R —AAFE il
INFA 3B, BUNTA 2%, BUNTFA 1L S JURMILRTTAE 6 A H (142 SE8K 3 4F (1) B ]
2 RG T o JLRMIURATATA BRI LRHEE R K 50/ 8O LRHEF IR 2 52 G R B o L.
BhiERPURBFEATAE B LUT — R e 2 Mol s PR BRI EE (WU it EE (RSY) EIRG
ire (PIV AR ) BREWiTE (BRE ) BB R (2 Jiess CHBEKIR A ) « HBV,
TEARIIEE (SARS) MI/KIE — HRIEZ T (VZV) JEB g (EBV) . JLRMHBEHIRFTAE AL
— e PP H R PR i 58 BEIR B i 2 2% IR R REIR A (A BEREIRTE ) VR R
e NER= AR RS Ny ke kR 4L R Nl R N EL 3 N AR A SL DI
DLIKRE AT B (Hib) JHIZR MR M B T FLREER N (B BFBEEK B ) MUKW . ESCHiR T
T 2 R A A R B R A T

[0169]  G. &G H T2 ANF 5 K T MERIPUR

[0170] AR BMAAEY T EFEEH T 25 ANF R KT MER—Fh s 2 fidia . B
RS R B T B S 20 M b, PSR R B A T D i ) ARG i R BT R ) f 2
Noo H T2 ARG IR T AR R A RERTAE B LN —Fhak 2 P SR BT R < i i
R ZEERBE R R R AR BEER BT (A BEREERER ) KGR 2 B R L 1 W AR B A
ORI BRI 2 R A A BB A AR B e R0 ) « X R B (O ) JALJEK 8 LA R
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B (Hib) i 25 (B £ i v W8 il 22 AT i AT B R L RE R B (B BFREBR B ) S BK o | W [ IR AT
B il 2 A EAR  IE R () R RSY) CEIRGEEE (PIV RMIBRAR 22 ) RS EE (R
) B EE (K2 s CARREATR )« HBV EPIEEE (SARS) «/AKIE — IR Z
# (VZV) . BB %57 (EBV) . 4B 5 (CMV) o b SCREIR 7 3 S8 s 447 A [0 22 B 1K) 51
T

[0171]  H. &&HTFHEDEEE PR

[0172]  ARHAMAEGYTEEEHTEHEDEN G —MekZ PR T/ 0FEn e E L
A4S TR URMUR M nss ek . b SCEER TIE & H T35 DR LRUR . 1ok, 5]
RETT B2 AT AR | STD 9 AR (T R ATE FE A k3 3 T A DR B OR3P P BRI S g
EICHER TS T DA R STD B i,

[0173] 1. HLRdlF)

[0174] ARz B & 07 T, B4 T W BB SR AORE IR 26 77 T e STV < () G
DL B4 RS 4y BORER IR - (1) /K, (L1) e, (Gil) ANUEFIF Gv) 9]
BRIEI R AW, TAREWIER & (« - BR) EFRE TR ECRAE. RIRRAE. R
I AR A E NG IR . S ANAEFAHL RGP ENTRREGWREBRFELN 1% -4
30% , MARFELEGF - REVNEEL, IBREY) TR RPEE T 24 0.00001 & 1-2
0.1 : 1T(HEBWZEL0.0001 © 1-290.1 : 1,270.001 : 1-290.1 : 1,8(2490.005 : 1-%
0.1 2 1) 5(b) BREFLEAHIAHEF] A (c) Fado W bt 2ok R 1 o 48— 252t 77 204,
SHENEEFIAELL, Pk AL n] AR SR G AT R IR S 2 3% - 29 10%..

[0175] W] LA W] K B JC R R0 AR )] R AR ) ol & A S P IR Bk o X 2644 B B 40
ABRT R (a R RIREET IR R O G R B2 IR SR BT \PACA TR U TN M B B o
AR AR IE IR B 2R (o - 2R ) , Rl 58 (INAZEE ) ( “PLA”) B D, L NAZHEAN
LATPREN STERR LR, il 5 (D, L- INACHS — 4% - 448G ) ( “PLG” B “PLGA”) B D,
L- NAZBEFI N BRI R Y o ok TR B 23+ AN R AT 38 A e k), LR ER Y, 91
W PLG A, ZFAACHE © SACKERILLA] (LR PEAEIR KA bR APl # ) & 2 Bk
FRELTHIKRS T FICEBFAHIT SIS,

[0176]  HEHiFULLFESMNEZE (OMV) 5.

[0177]1 Mgl ZAdra CReab2 PR ) 2056 B LRF5)5 09/581, 772,
[0178]  J. HLIRZ7% 3CHR

[0179] DA 256 SCREL & 7] 5 AR R B2 & W Bc 648 b Js

[o180] 1 [ 5 & A HIE W099/24578

[o181] 2 [H 5L R HiE W099,/36544.

[o182] 3 [H 5L A HiE W099,/57280.

[0183] 4 [H 5 LA HIIE W000,/22430.

[0184] 5 Tettelin 2% (2000)Science 287 :1809-1815.
[o185] 6 [ 5% R HIiE W096,/29412.

[0186] 7 Pizza 2 (2000)Science 287 :1816-1820.
[0187] 8 PCT WO 01,/52885.

[0188] 9 Bjune 2 (1991)Lancet 338(8775).
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7, AE X EIE AR G ASE I AN A S F PR, AlEREE
PRI R AR ZE 18 K 7, IR AR 20 B IR R O R 2 BRI R 5ER
LRI R Y (Wi sk iR A ) o X RIS EAR R ARSTIRE RN G2V . Briddl
EY T SRR, K B K HIMEE . SRAN, FTAELER S, @i s LA pH 28 f
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[0256]  7F—SEjifi /7 2H, AR B BT AR Sh A R 2 B (BRIEREFER ALK (SO, ,) , B3, B
YR I TEBE IR 2 TR A BUR 588 B, T P A S AU e U SR A i e R E SR A T
BT BT £

[0257] AR B VISR RT FH ) O — FhE e R S AR (AL (OH) o) B4 iR A
(ALOOH) , 3k 2 — Rl Al A W B ), R T FR 2 500m° /g B, W & A BE IR I & T A5k
BRI — S B A B R R B IR AR AL ) (A1PO,) BRFRIEREIRES . AT B R R
VeF 2 Te e TR 0 TS T BRI B A ek A

[0258]  {E 55—t 7y XA, AR BRI & IR A S . fE— S BRI sty
A, IR R & & m T A AR, Bl DL E R, iR S AR Eeh 2 1,
35134 ¢ 1.551.6 ¢ 1.7 2 1.8 ¢ 1.9 : 1BmT 9 ¢ 1. B EARUL, I M T e £
N RRPETFER 0. 4-1. Omg BRI 71 0. 4-0. 8mg BRFZ 171 & 0. 5-0. Tmg BLAHI% 11 7]
=4 0. 6mg.

[0259]  —fid ik Ltk 73 7 1A) B & FL I 5 s B JSL A P 57 pH I 4851y 5 1 SR0AH I 1 g, A
M BEIE PEALE R Ve R Bl 2 P 70, 49 i R AR S A B AL BB b o, pH o 7. 4 B IR
AR (Lep = 4) WA BREE, (HARM A& WO E D06, W NGRS
71 (iep 11.4) o B3, FBERR AL BE AU AR A ER T] ARG I 55 P 0, A8 L s R Bl ek B oy R B L )
ik A

[0260]  B. yH — FL7!

[0261] & FAEAS R BAVEF B0 — FLAELFE MK — KL, a0 MF59 (5% 1 & 445.0. 5%
I3 ™ 80 F110. 5% w4 85, A AL 28 il SO AR TR ) o 23 DL W090/ 14837, 123 I Podda,
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TR B A R 5 i P AR A
[0262] A% BHZH -G Bt FH ERe A3 A )2 SR AR A s L7 o ZIKIF)TH%WLQHET‘"&
K AL LI RAT S AR S B MTP-PE [ 80 / AKFLH, Bl 4-5% w/v fié
0. 25-1. 0% w/v I3 80™ ( ZR4R L0 LI AL R B T SR R ING ) A1/ 5% 0. 25— 1.0/7%85”4(9%
AU AL = BRI ) AL N- L BRSSO BE T —L- TN 2t 3L -D- e 2 WEha st -L- TN
Mg —2-(1" -2' - ZERHABESE —sn— H i 3E -3 BRI ) - S (MTP-PE) (¥ WE 4%
KK AL FLR, ) 0 FR A “MES9” (1 MEACK KBS 3 L7 (1 B 23 A 5 W090,/14837 ;3£ [H &
F)5 6, 299, 884 F1 6, 451, 325 ;81 Ott &5, “MF59— A FH 9% T 1) — P 22 4 1 5 A2 7 iR e vk
5”7 MF59—Design and Evaluation of a Safe and Potent Adiuvant for Human
Vaccines) , TIl T B 1 & v « Y B2 A7 A4 F) 77 75D (Vaccine Design :The Subunit and
Adjuvant Approach) (Powell,M. F. 1 Newman, M. J. 4&) , 34N H it (Plenum Press),
Z14, 1995, 55 277-296 T ) . MF59 & 4-5% w/v & (414, 3% ).0.25-0. 5% w/v It
U5 ™80 A1 0. 5% w/v w4 85™, AT & A & A B 1 MTP-PE, IS4, 5 1 110Y 7%
WAL (BT AT Microfluidics), ZFMiT, DFE g 2E M ) BBk Bk . 640,
MTP-PE [ & &1l L2 0-500 1 g/ 5|, BEALIE 0-250 1 g/ I, S LiE 0-100 1 g/ . AL
BT AR TE “MF59-07 5 AN 7 MTP-PE [ LA b EACOKR /K LI LI, 10 AT “MFS9-MTP” KR &
H MTP-PE (15, 15141, “MF59-100” &45 100w g MTP-PE/ 7, 2546, MF69 J& A LT FH I
T FERCKRK AL SR, A H 4.3% w/v %70, 25% w/v ni/E' TM80 F10.75% w/v )
7% 85" FTIE M MTP-PE. B4 55— Fi IASCK K A i LR MET5, KA SAF, H5 10%
FHEENR0. 4% IR 7805 % B JE 38 — KBRS L121 AT thr-MDP, R AL B E AR FL
5o ME75-MTP &7~ F MTP [t ME75 i35, 4141 100-400 1 gMTP-PE/ 5,
[0263]  [H[FRAAGS W090/14837 ;35 [H LA 5 6, 299, 884 MIZEH LA 6, 451, 325 VEAN A
T HFAAED BRI L 8 T v R0 G 3% BRI 18] e B TR o
[0264]  IBEC5EA (CFA) FIASERAEFR (TFA) ] FAEA & BRI
[0265]  C. RLAFHIF
[0266] L F RIS AR A R B o SR AEVE 2R SRR B 2R R R
PP ORI ) ] T R = R BRI R PR A ) (heterologous group) o M (Quillaia
saponaria Molina) B 57 HH 70 B B H2 T 12T ks B m] R Al B I 6 3R 22
(Smilax ornata) ( VG EFHEEL (sarsaprilla)) #2249 (Gypsophilla paniculata)
(1§20 1E (brides veil)) B (Saponaria officianalis) ( 24R (soap root)). &
FEAE T RS AEAL 7, 4040 QS21, LK Hg ks, 414 1SCOM.
[0267] CRIHEEE G (HP-LO) FRAH m RO AH G (RP-HPLC) 4tk B4 &4,
OV S T IR SR R L1 2ib 34y BLHE QST QS17. QS18. QS21. QH-A. QH-B 1 QH-C.
R QS21. EE LR 5,057, 540 ik T QS21 HYHIE T SIS [
A fH E R (23 0L W096,/33739) .
[0268] W] K A 2 A I i > T2 RGOy S e RS 5400 (TSCOM) R AF Rk . TSCOM —
FEIE S IR » 19 an i PR TE £ T f sl e PR IDERELAR o AT-AFT L 6N P S 17 1] FHAE TSCOM A1, TSCOM
64 QuilA\QHA Fl QHC it —fpak £ A, EP0109942.W096/11711 Fl W096,/33739 iff—
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AR T ISCOM.  TSCOM ARIEAN & HB Bhv 7. 23 I W000/07621 .
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Reviews (1998) 32 :321-338,
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[0272]  E. 4B EDINTEY)
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Bioorg. Med. Chem. Lett. 9 :2273-2278,

[0276]  (2) &) A fiT A4
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21 :836-842,

[0278]  (3) PRI EZ IR

[0279]  I& & FHAE AR i WHIAZE ) ) S 5 BT S % P RR A0S 20 CpG 2k (5 1 I ol PR
b 5 I 55 AH R T IR g (K74 ) I RS S ISR (d6) i)
SR ODUBE RNA BCEAZ FP IR AR S 7 B S e U -

[0280]  CpG W] & A RIS 1 / S BI, 19 Tt A B8 I8 s 42 5 I L nT LA A2 XU B A
B, WATEA LY, a2’ - A -T- A S HF AR L. RIS ER ] &
I, Kandimalla Z&, (2003), Nucleic Acids Research. 31(9) :2393-2400 ;W002/26757
M W099/62923, Krieg, (2003), Nat. Med. 9(7) :831-835 ;McCluskie %%, (2002),
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FEMS Immunology and Medical Microbiology. 32 :179-185 ;W098/40100 ; 3£ [H & #| =
6, 207, 646 ;3% [EEH] 5 6, 239, 116 3 EHEH] 5 6, 429, 199 F—Fi418 T CpG Fi% HIRIE
MERIRIER .

[0281]  CpG 73 Al ¥ & TLRO, 5 W13 P GTCGTT 5k TTCGTT. 2 M. Kandimalla % (2003)
Biochemical Society Transactions.31( # 4 3) :654-658, 654-658. CpG & %1,
41 CpG-A  ODN W] 45 5 %5 3 Thi e N, s, il 41 CpG-B ODN mJ BER; 57 i1 %5 3 B 4
e N %, Blackwell 2§ (2003)J. Immunol. 170 (8) :4061-4068 ;Krieg(2002) TRENDS in
Immunol. 23 (2) :64-65 ;FIW0 01/959351Fi8 T CpG-A F1 CpG—B ODN., CpG ik f& CpG—-A ODN,
[0282]  fLikEHt CpG SEAZ HIERIWEE N 57 Ui by T- W2 R AFIEH M4 CpC HH R
FILEEATR 37 I AHIE LUR A e 28K (immunomer) o 23 W, %41 Kandimalla 5§ (2003)
BBRC 306 :948-953 ;Kandimalla 2§ (2003)Biochemical Society Transactions. 31 ( #4)
3) :664-658 ;Bhagat Z& (2003) BBRC 300 :853-861 ;F1 W003/035836.

[0283]  (4) ADP- M FEAL 75 3% S i E AT A2 40

[0284]  #HER ADP- #ZBEIEAL 7 3 ML B im0 m] FHVEAC R IR 5R) . 22 A BRI s H
Kighre CHL, K EHATREmE R “LT”) ERL (9N ) (“CT”) sk Hiz (FFe)
(“PT”) . WO95/17211 At T R i 5 1K) ADP— A28 5L Ak 75 38 AR EAZE 7], WO98/42375
MR TR S AR B A e ). A R I R T LT SR AR AR A LT-K63. LT-R72 F
LTR192G, ADP- ZBEEEALT: 22 S H BT L), e il 2 LT-K63 A1 LT-R72 A A 422 51 iy v 1
DLLLN 22 ik :Beignon 2%, Infection and Immunity (2002)70(6) :3012-3019 ;Pizza
2, Vaccine (2001) 19 :2534-2541 ;Pizza 2%, Int. J. Med. Microbiol (2000) 290 (4-5)
455-461 ;Scharton—Kersten 2%, Infection and Immunity(2000)68(9) :5306-5313 ;Ryan
4, Infection and Immunity(1999)67 (12) :6270-6280 ;Partidos %, Immunol. Lett.
(1999) 67 (3) :209-216 ;Peppoloni %%, Vaccines (2003)2(2) :285-293 Fl1 Pine %%, (2002)
J. Control Release(2002)85 (1-3) :263-270, ZFEMIARHIE T EMENLIE LA Domenighini
%, Mol. Microbiol (1995) 15 (6) :1165-1167 i) ADP— B HEEEAL 5 22 1) A F1 B WEHEHES
XL A FE A o

[0285]  F. AEWHh& FIMURE BERG 5 711

[0286]  “EMkL4 7 (bioadhesive) FUKiMEARS S5 (mucoadhesive) AT FI/EAS & B A
o BT AR PR A 3004 5 40 1037 B SRR Sk (Singh 5%, (2001) J. Cont. Release. 70 :
267-276) , BEA KRG 5370, 191 40 56 TN IR 38 S IR~ 38 LI g Joe B 22 R FR IR 4T 44
RHIATHRAT B . e B KA ] FMEA R B B3 . 25 DL W099,/27960 .

[0287]  G. Falki

[0288]  ToRL M m] FIAEA & BH A TR W] AN ZE AT B A AL e 23 (R L (A, 28 (a - 52
M) RRE TR EIRREE R VRORA RS ) LG (NACKE -3 - 47TR ) B
ok (B, EA2Z) 100nm F 150 1 m, fRiE 40 200nm 22 30 1 m, HAREL 500nm FZ) 10w m
(RIRIRL ) 5 A 2644 3K L0 Afohar b 2 iy £ WL IR i (45 an, FH SDS) By IE ML =R i (A5l 4, HH
BH & 7Pk, 4 CTAB) .

[0289]  H. HgJifA

[0200] i & AR A 5 B A 50) BC) i Joi Ak ol ) 491) 1 4 ik 1 26 B & A1) 6, 090, 406 ;35 5 LA
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[0201] 1. ZALIRMERIZR AR L A% B 57

[0202] i FHl T+ A i B A A 31 0, 46 B8 AR S R MR SR 0@ s (2 DL, 81 21 W099/52549)
W099/52549. iX it il 1) & A H5 40 & 0 25 7K L AL OB W R 3K 1S 1 R R S R B T
(WOO01/21207) LA K Z8 4R, £ o 5 oK sl e o i P 0 2 /0 — i HL i A 1 S 3 P 5
SEABEIE (WO 01/21152) KIREY .

[0203]  fRIEMIZRA LMmBEIE H R L0 -9- HEERF ( HEEREREEE 9) R R LM —9- 1l
JRBEEE (steoryl) Mk ZRA LM -8 MHIRMEILNE SR AA 00 —4— I HERE SR 00 -35- I kE
Mok RN 2R 48 L0 —23— HAEBE

[0204] . BEWEES (PCPP)

[0295]  PCPP #5548 T+, 45 &1 Andrianov 2%,“Preparation of hydrogel microspheres
by coacervation of aqueous polyphophazene solutions (i 1T ¢SRSk 5 /K S W 4%
K RS A ER ) 7, Biomaterials(1998) 19 (1-3) :109-115 Fll Payne 2%, “Protein Release
from Polyphosphazene Matrices ( 58 % F5 & JR (&5 B JR B i ) 7, Adv. Drug. Delivery
Review (1998) 31(3) :185-196,

[0296] K. JuBEBEAK

[0207] 3 & FH AR A K 03 42c 791) F) oL B Mg R 1 481) - 60 5 N- S BR 2 — J BE I —L- I8 2 Bk
5 D- A AN (thr-MDP) . N- ZBEEE — 25 UBERE (normuramyl) -L- N ZABEEE -D-
B AW (2% F -MDP) R N- £ Wt 2k o BE W —L- 9 2l B & D- Ay &l W iE -L- TN &
M -2-(1" 2" — TAFABEEE —sn— H g -3- AR AR ) - e (MTP-PE) .

[0298] L. WKMIFRERRAL 54

[0200] & AR A i W A% 500 1T ok e I e bR A 5 A 1) 48] 0, G K s 5Ky (Tmiquimod) J¢
Yy, 4R 2 W Stanley, Clin Exp Dermatol (2002) 27 (7) :571-577 ;Jones, Curr
Opin Investig Drugs(2003)4(2) :214-218 fIZ&[E &F]4, 689, 338.5, 389, 640.5, 268, 376
4,929,624.5, 266,575.5, 352, 784.5, 494, 916.5, 482, 936.5, 346, 905.5, 395, 937,
5, 238, 944 #1 5, 525,612,

[0300] M. FgEMilRiLED

[0301] B 3d & FAE AR 2 B A 50 1 4 22 At IR AL A P19 - LA R ol 1) 84 B 126 3 e
WA TTEASE WO 04/60308 FTid i o #a s BB M08 1) S5 A0 Fa 1. 5502 1 40 i 7 A= 40
R, Bl TNF- o ARk 5 2

[0302]  N. Efizlif &9

[0303]  Jir A a5 AR A S WA/ 500 PR €6 Jig B A 5 0 PR 481 LA B 1 ol 88 R 1 X Ak 5
VI T EATE WO 04/64759 FITiR ). (Ll A6 & 70 JIEON S J L SR ) 40 i A= 40 i A
5, Bl TNF-a HoRs B 2

[0304] AR A EFELL R EM— P R RIS . a0, LU eRIA-S Y T
ZIKEEU% :

[0305] (1) EHFF/AKEIMFLT (W099/11241) ;

[0306]  (2) H (40 QS21) + Joweiy LPS 2By (440 3dMPL) (5 IL W094/00153)
[0307]  (3) 1 (#4n QS21)+ Jowe ) LPS T4 (440 3dMPL) + IH [ ¥
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[0308]  (4) =1 (54 QS21) +3dMPL+IL-12 ( /&1 + [E i ) (W098/57659) ;

[0309]  (5) IBEH 3dMPL 54540 QS21 A / KA FLANE G (2 WERH L H] g 0 835
318 ;0 735 898 F1 0 761 231) ;

[0310]  (6) SAF, &7 10% ffi &4 0. 4% 35, 80.5% M7 % Je Bk Be 2454 L121 Fil thr-MDP,
AL TV T Ak oK L3R BRI e T I KR A R L) o

[0311]  (7)RIBI™EFIFR S (RAS), (Ribi A2 /07 (Ribi Immunochem)) , H554 2%
0. 2% i 80 FI—FhEk 2 Pl fr SRR TN BT A (MPL) g 352 8% — 70 K BRI (TDM) A1
Y o BEE 4R (CWS) , A1 MPL+CWS (Detox™) 4 B () 40 B 40 i BE 4 45 s 1

[0312]  (8) —FhEkZ R EHLEL (HlldaEh )+ JoEEE LPS AT440 (141 3dMPL) .

[0313]  (9) —FhEkZ AP TCHLEL (BIAERER ) + S8 AT M AR IR (9 W & CpG 2711
BHRRITH)) o

[0314] 0. AAPEifd~i7)

[0315] I FHIAE A A BHAZ AN N e 7w R FG 4l B e+, e v & (o IL-1, IL-2,
[L-4IL-5 IL-6 IL-7\IL-12 %8 ) TP E (TP — v) « Wi gi S 7 o) ik O8] 0 i eg
A T

[0316] W]y 5 10 ek v SR FH DL 3EE Ve 3 2 B0 B A MFS9 o il 538 126 928 1 SR FH DL i A 3]
SR R AEYR A

[0317] LA ESIHRIATE TR R HE R 58 S A 2l 5 | 4 SCAA L
[0318]  JR¥T 5 i

[0319] AR BHEEMEN FIRZAEWm] FH THRIT o AR AL R4 AP ] 3 B sk
P P B B ) S RN o AS i AR AE R 20 A 5 5 it i %o I P R R T 1) B 8 S
(51 G I NAREE A PR3 P, B FREPUIART / sl e/ S e ) (LG4 5 FURy i G gz
1) o S I AL HE S 5 R N

[0320] T/ AERJLEE, G240 LA ) Ln] B2 52 TR % 0, iR B R 4 T
DAEFIRRN o JLIESE P AT 45 T N, B P A H 22 bk i s SR A%

[0321] W] 4 B A A BH RS By T R R Bk 1R 5 | (0, B FE(EANFR T+ (R ( aniE ek
B AR SR ) ERLLA NS T R 2 A S LI | PR AR T SR A AL L IR ME A
FIEE 6 A5 JB0RE , W XA SR B NERYS 4% o 4L S He e BEER B, 1 GBS B R4,
[0322] RGN Fo 2 s S R R AT 6

[0323]  —FP PP IATT HEIR T AR 7 1E80 e ah T Ak A &) i MR GSA s, —FhiP
5 PR P VA T R B 7 V5 RS T AR B AL G Ja I Z A 5 b R4 R SLO R A
(1) 985 S 8 o

[0324] 5 — Pl PEAd A A B S % IR 1t 45 ) T 21 43 8 A I S SR PR K T VR A R IA R
AR SLO A [ e Ik 2 B SRS, 8 2 ) IS BORS R 2 Wb o %8 1 BB I 2 1R kAR
PR S RV BZ R OO TR A7 4 T e O, REFITIR S o S B o B m] i
ERBMBEA / HPUREFAL

[0325] 5 —FiZ B IRYT MRVATT BRI T8 K gh T AR R A A9 fa ) GSA 3y, —
AT R T VAT ORI TV s T AR A ARG (il 1g61 Fl 1gG2a 17~
A KSF ) FURIREME Can s TgA B 27K~ ) MRIHT SLO My fefie [ i o I e S P BT
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NI T H 92 i (L B RSN TR AR S P e 4 s T B2 Jis PR B s i sl

[0326]  WI{ELZS T1E 3=, WA AT F AR SN FIA Y SRS PR A R B S T 164 e il
(1% 7] RS ZR A 458 S I P 2 /N B, R 5 L P A0k B B T IR 2

[0327] ] AEAR P AR BH S JR ML A I Th AL, Tk F s IR ML & 1) Sz 3))
YRR (KR BN ) FFE GAS By 5 3R I PR 3 K

[0328] PR RLELFERAEAFR T (1) RAIA GAS Iy B2 [ /s FRUBRGAR Y 5 (11) RH
/NERIE R GAS BERE, WIAE/IN B 0 B 16 M23 BRI /s BB AR 5 (iii) SRATA GAS
SEEER R KSR,

[0320]  HdiE i NV AT DA THL %0388 5 W FH TH2 40335 [ N 2 — BRI o i S N ] 2 e
(1) B iR 1) B SO ) e S R o i SN AT DA 4 B FIURS I S8 Jie W 2 — Bk 38 . ARIERY
Go 35 I N A R ) 4= B R/ ORI I N

[0330] 424G FN / BORG I e RN 42 A THL R/ B TH2 Sl RNV . 3858 1) Fe i
R IARIE AL EE 1eGL AT / B 1gG2a FH / B LA A3 £

[0331] R G0 5 S N ALIE & TH2 S lie O o R B0 35 I N AR B 4G TgA F=AEIE £
[0332]  VEALIY) TH2 40 B 4 mrbo i = &, DA 7E N X B /B i A OB TE ALY TH2 41 e
A3 TL-4. IL-5. IL-6 1 IL-10 TP f—Fpei £, TH2 3% i NV A] S804 1gG1. IgE.
LgA FIIEZ B 48, FH T4 R B ORE o

[0333]  TH2 f i Je N R] A0 4% 5 TH2 Ho e S BV AH 5K 1) — Fif sl 22 e 4 g R = (491 2 T4,
IL-5. IL-6 F11 IL-10) 840, 8% TGl IgE. TgA AIiCAZ B 40 M= 858 0 b i) — Fl 2 22 Bl B
%o HASRIN Th2 s OV AL LG TeGL P A48 n .

[0334]  THI # 3% Je N R A04% CTL A i) — AP el 2 A n, 5 THL S5 S AR G 1 40 i Rl 1
(f4n TL-2, IFNy K INF B ) Hr—Fiva 2 R iy 38 I, 540 B et B i 15 i, NK 35 P 15, 55
1gG2a F= &N, MR THL o R VAL R HE 1gG2a = B .

[0335] AR B G SR R 2H 50, BAR UL, & Ak B —Fh a2 B o8 A2 A SLO & 1 1) S %
JEPEZH A4 ] B B 5 I GAS BRI, (T 58851 % Thl F1 / 8K Th2 KM 1) 5%
PTFIBEH -

[0336] AR BHISEFEEAH — Mo Z PR B R, Wiy (adsih ) FfiE CpG ZE 71
AR RIZ S A AW BARIE, &R R 20 A4 R I B 2 R A 5 CpG P 55
BAFRR. B0, ZR R A AE ADP AR L #E 2 (WIEEE 0 ADP AL 52
S CpG PR . PLIE R — P Fh S5 PR A ) o o7 mT 1 A THL A4 77
AT THZ A 50 () — R el 2 Fifr

[0337] AR EHIIAGPIERE T | R4 M T S RN FIAR I S i N — 38, LA 80N %
GAS JEY, X R N B S K2 Clrp g ) FroRFZefil—Mpek 2 A GAS HiJR
Ji BE PR TH S S [ Al A 5 iz D

[0338]  TE—REIALIE RSt 77 2, % % R M2 G 5 R 5 | R R RN BL 1R e I [ — e
BRZ PSR SLO 1, FIRES | R 40 M AT G )R VIR — B 2 A o A SLO B2 . DAL
T35, R RIPT IR RER 1 B0 H 5 00 1 GAS B, 4T BB 5 G % I N BE 5 | & BE5% %) Th 41 i
58 BB 1k GAS JEgeidt— 4 H.

[0330]  IEFM AR A GWERLS T E . Al B S A R 2 e e o 450011
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— AT AR PG .. TR R F A gl A m] B SE A R 3, RO AL 7= A A 2
PE RN, Rk CMT MY, 85 BIE FH AT REMEAUIS, B A S 45 24

[0340] 3K 7 iAALHE B A Can R AR Y FR K Y LPR Y B 2R TR B 4 )
MBI O (Wi w155 ) JEPIE R 25 (12 W W099,/27961) & R (a2 I,
W002/074244 F1 W002/064162) &Py (412 WL W003,/028760)  HIL 55 H- 35 fifi s Bl I el i
BIRET .

[0341] 1, Ak B (I 4L-E 0 mT 8 i 4 5 iR 12 sOR IR 12 B8 S i 1R 25 7, O] EL B4
FhE AR . ACHTHBRIE B4 T7 OFEAR T E mohigags 2. Bkl B
a5 T FEAEANER T < B2 N IR Y R Bk P LA P B P RS R B
Jik N BR B IENTHE R FE AR . DRI A S B AN 2R LA N 35T o AR SC BT FH IR AT Al i
T AFEEART R BN BHIE N BN S W RTIR S 2

[0342]  vRy7 RN LR BT & RECE IR T & WIRSPE 7 R/ BONBER G 77 2]
KHZFHE. 2R T, B RSB R T A FFE, 5005 M) SRR R
TaE, KRG A G A A g, 252

[0343] KgAK W 2G4 A PRI R o A8 A0, TR AL A T S B A B R
TFUR o T TT LA 28 18 G 703 55 1 FH V80P 12 B0 AR B o) s v BB V2 VR PR i R R 2R i1
HEY ) o W& OIRG LA G, W) TSR EE B 257, 8ol (R MR ) o
A il 2% il A 25 205 TN, SR 4EKy BN 2550 . TR 4G A D A R R B9 TE
Feo A B B BIR A LE A A, TR . AT DU &R, Wtk
THER LG 7 B H R B A FFMA G o X PR WA TE ) —Fh B 2 5
AR SLO FHLE PR S —Fh B Z P T-Hi)s .

[0344]  FIAE R P () S BRIk 205 )40 B S e 0B 1A SR 28 SLO B e iR (Bidhidi%
PURZIR 7> 7 ) » LR T E RIS 4y, ez “Rfea i 2 Dpsn s e— 21505
PR 5 T A PR I R R0 (1) 2 s N B B E ek i PR IR PR

[0345] AR BH G R AL ST SHUAERIRT T RABS T, £, 47
PUEZRIGE T AR AP, BUES AR A —Fe 2 FioeA R SLO SR A MA &Y.
[0346]  7E 5 —3it 77 X, Je e T AR MSA T SLO ARG ThidkR. EAHT
HHTT GAS PP E R AFREAIR T - H 5 ZBUILATAEY), BURE 2 e B R HIeEs
(iR ) 2R,

[0347] 4RI, AL AW IS TS BT AASTR], Bk BT ¥6 97 R 1 e e 0 2 LR
LR IR IT MEARIR 28 (W AR K9, RKEMWE ) AR Sl R G bt
PRIKIBE 7 BT 75 AR FLRE L 3% 70 39T B T B 22 RO PP Al R L A S R 2= . B
FH B VA& AR W] I RIS 1 s 2 JE A

[0348]  kFl&n

[0349] AR BHIGIRIESEH AR HA G — DA B A PRAN G AEW T LU
ARG T A, TR S ANPUR . AEVREE A OR, W i1, 250, £ & Ak
o NI HAFITRL, GRS SRR 2% A AR . AR AT TE R N L (B, 2528 n] DL
B BT VRS BT S mT A ZE - R K Y SRS BN )

[0350] iR th m] A AL B 24 2 RIS ) G i, B IR v R K A R B 2
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BV EE 4% o WA 2R BT Y e, A0 46 FE B 22 v OB L D 25 L B
SRR o RGN EIE R BT & 5 — 1T, Wi A = 058 —BOR = A48

(03511 27tk m) 2 3 1 ) B b A O, 50 I 0 e PR M BB K B A i g s o Pk e
BRUTIR G I 7V 12 U0 A5 0] DL AR 22 ot 1 B 40 D BT LR 22 f i 25 )78 B )
(FDA) B8 33 1 o f v 1) 0, 2 3 0

[0352]  ASCHI A TR R IS 0k 1Tl 5 I HAIAA S, UL EATFH
FOEE ERER T AR 2275 DU HAR S5 AT 345 554 [0 1 2 A, e St 9 16 5 i
U2 U B T A E R i A< & B IS

[0353]  SLjif) 1.

[0354]  HFAAYFISEAZAY SLO 21 H I e

[0355] A& 1 Bz SF370 ZERIZH 145 | i ik PCR § 4 Y A= RN 5848 1Y SLO &7 [ ) b 2
Al

[0356]  H] NheI-Xhol ¥ & PCR /™ 4, ¥+ &5 Rl AH [F] B U1 #| i) pet24b+ (¥ L 2 2 7
(Novagen) ) ZARZEE . HIIER: RNV HAL KT B DHb o HUERAZ 2540 M. i\ LBPTK $5 5%
55, LA 250rpm R 45 37T CHE 1 /DI EH 4 S5 50 1 g/ml -RABE AT LBPTK ~FAR
o Wi EEE PCR EEZHMHE .

[0357]  7E% 501 g/ml R ABEE 2= 1K) LBPTK %5 7 3% A 15 7% — 1, M A i) 4% BH 1 B v 14 5
i, FEid It DNA U253 81, 23 IR SE T 48 T7 -G08 2 1386 B P 4 A ZE . o
SEERI IR e 2% DNA J7 91 U8 s (e e a2t . 2k 2.

[0358] % 1.

[0359]
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in P

%R

51%)

SLO EpA:- 7Y
Tohnds

25F Nhel,
NO:35)
25rev = GCATTCGATCCTCGAGCTACTTATAAGTAATCGAACCATATG (SEQ ID
NO:36)

GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQID

SLO P427L
R

AR5 14

25F Nhel, GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQ ID NO:35)
25rev, GCATTCGATCCTCGAGCTACTTATAAGTAATCGAACCATATG (SEQ ID
NO:36)

W& 59

PL427 for, GCTACCTTCAGTAGAAAAAACCTAGCTTATCCTATTTCATACACC
(SEQ ID NO:37) '
PL427 rev, GGTGTATGAAATAGGATAAGCTAGGTTTTTTCTACTGAAGGTAGC
(SEQ ID NO:38)

SLO BpA 7Y
# His b7

25F Nhel, GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQ ID NO:35)
25revhis, GCATTCGATCCTCGAGCTTATAAGTAATCGAACCATATGGG (SEQ ID
NO:39)

SLO W535F
T His Pras

- E1EZR
25F Nhel,
NO:35)
25revhis, GCATTCGATCCTCGAGCTTATAAGTAATCGAACCATATGGG (SEQ ID
NO:39)

SEEIEYE

WF535_for,
GAGTGCACTGGCTTAGCTTTCGAATGGTGGCGAAAAGTGATC(SEQ ID NO:40)
WF535 rev, GATCACTTTTCGCCACCATTCGAAAGCTAAGCCAGTGCACTC
(SEQ ID NO:41)

GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQID

SLO
W535F-D48
2N 7if His 7
v

VA

e Ik
25F Nhel,
NO:35)
25revhis, GCATTCGATCCTCGAGCTTATAAGTAATCGAACCATATGGG (SEQ ID
NO:39)

WES

WF535_for, GAGTGCACTGGCTTAGCTTTCGAATGGTGGCGAAAAGTGATC
(SEQ ID NO:40)

WF535 rev, GATCACTTTTCGCCACCATTCGAAAGCTAAGCCAGTGCACTC
(SEQ ID NO:41)

and

DN482 _for,
GTTGCTCAATATGAAATCCTTTGGAATGAAATCAATTATGATGACAAAGGAA
AAG (SEQ ID NO:42)

DN482_rev,
CTTTTCCTTTGTCATCATAATTGATTTCATTCCAAAGGATTTCATATTGAGCA
AC (SEQ ID NO:43)

GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQID

SL.LO C530G
H His Frss

8514

25F Nhel, GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQ ID NO:35)
25revhis, GCATTCGATCCTCGAGCTTATAAGTAATCGAACCATATGGG (SEQ ID
NO:39)
RS
CG530_for ,
(SEQ ID NO:44)
CG530_rev, CATTCCCAAGCTAAGCCAGTGCCCTCTCTAGCCATGATACGG
(SEQ ID NO:45)

CCGTATCATGGCTAGAGAGGGCACTGGCTTAGCTTGGGAATG

[0360]
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in P

SLO P427L
T His ra

ANER S
25F Nhel ,
NO:35) . .

25 revhis, GCATTCGATCCTCGAGCTTATAAGTAATCGAACCATATGGG (SEQ ID
NO:39)

WEBT 9

PL427 for , GCTACCTTCAGTAGAAAAAACCTAGCTTATCCTATTTCATACACC
(SEQ ID NO:37)

PL427 rev, GGTGTATGAAATAGGATAAGCTAGGTTTTTTCTACTGAAGGTAGC
(SEQ ID NO:38)

GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQ ID

SLO
P427L-W53
SF-C535G

THRRE

HNEE 4

25 F, GTGCGTGCTAGCGAATCGAACAAACAAAAC (SEQ ID NO:46)

25 stopR, GCGTCTCGAGTCACTTATAAGTAATCGAACCATA (SEQ ID NO:47)
E: 1R E

W-C _for, CCGTATCATGGCTAGAGAGGGCACTGGCTTAGCTTTCGAATG
(SEQ ID NO:48)

W-C rev, CATTCGAAAGCTAAGCCAGTGCCCTCTCTAGCCATGATACGG (SEQ
ID NO:49)

SLO
P427L-W53

SF TThr%s

ANET D

25 F, GTGCGTGCTAGCGAATCGAACAAACAAAAC (SEQ ID NO:46)

25 stopR, GCGTCTCGAGTCACTTATAAGTAATCGAACCATA (SEQ ID NO:47)
REETER
WF535 for ,
(SEQ ID NO:40)
WF535 rev, GATCACTTTTCGCCACCATTCGAAAGCTAAGCCAGTGCACTC
(SEQ ID NO:41)

GAGTGCACTGGCTTAGCTTTCGAATGGTGGCGAAAAGTGATC

SLO
P427L-C530
G LH&

S5 14

25 F, GTGCGTGCTAGCGAATCGAACAAACAAAAC (SEQID NO:46)

25 stopR, GCGTCTCGAGTCACTTATAAGTAATCGAACCATA(SEQ ID NO:47)
WG4
CGS30_for
(SEQ ID NO:44)
CG530 _rev, CATTCCCAAGCTAAGCCAGTGCCCTCTCTAGCCATGATACGG (SEQ
ID NO:45)

CCGTATCATGGCTAGAGAGGGCACTGGCTTAGCTTGGGAATG

SLO AA248
i His prss

SEE14:
25F Nhel ,
NO:35)
25 revhis, GCATTCGATCCTCGAGCTTATAAGTAATCGAACCATATGGG (SEQ ID
NO:39)
W& 5|9

248for , CTGGTGGTAATACGCTTCCTAGAACACAATATACTGAATCAATGG
(SEQ ID NO:50)

248rev , CCATTGATTCAGTATATTGTGTTCTAGGAAGCGTATTACCACCAG
(SEQ ID NO:51)

GTGCGTGCTAGCGAATCGAACAAACAAAACACTGC (SEQ ID

[0361] % 2.
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JFFIARIRERF
SLO #MH AR BHR
KRS | 7 His #r35 | EWREE | il His #5%5

Ligacpin 1-12 13 28 14

P427L 20 15 29 57
lo3s2] | C530G 22 16 31 58

W535F 21 18 30 52

AA248 23 17 59

W535F + D482N 24 19 53

P427L + C530G 26 54 33

P427L + W535F 25 55 32

P427L + C530G + W535F 27 56 34

[0363]  FH IE#f I AG 2 56 Ak K FF B BL21 (DE3) % B3 4] (Novagen) HLJESZ 2% 40 il
BN LBPTK #5773, UL 250rpm #R3% 75 37T CHE 1 /M S 40 W A3 215 50 1 g/ml -RIAB%E
) LBPTK -4 I . BL21 (DE3) pet24b+SLO % 4= M bR 40 i AF 25°C A K3/ 1mM IPTG
P53, i SDS PAGE Wik ye 3838 (JhREE, Kl 8A F1 8B ;47 His A48, & 9) o

[0364]  SEjfs] 2.

[0365]  HF His bR&E ) a1 R 44k

[0366] A KMt AT RLE T T 2R S MR T = iR IR S 30-40 738 K 2fAE 30-40000xg
B0 20-25 23 Bh, 4 EIE WIS T BRI A SPHETIIAE (Poly—Prep, & Iml Ni 354LIK)
AT ERE M IE (Ni-Activated Chelating Sepharose Fast Flow resin)). JHZEHY
W FH PRV G2 0 A Peidk = Ik, FHVEGR M B R =ik VMG Z2 Pk B B B it A
B omM £ AT DTT [ L8 . RPN B B Bradford WG &AL, R JF i@ d SDS- RN
IR vk A (B 8 F19) o

[0367]  ZZiii

[0368] 4R % MR
[0369]  10ml B-PER™ (40 # & 1 2 EGR7 (Bacterial-Protein Extraction Reagent),
BRI A H (Pierce) , 975 78266)

[0370]  MgCl, Z&¥kfF 0. lmM

[0371]  DNAsi I(Pukg¥4/ ) (Sigma), 'S D-4263) 100 Hif

[0372] I (PUAEIL A ], Y’y L-7651) Z9RE 1mg/ml

[0373]  PEURZEME A :50mM NaH,PO,, 300mM NaCl, pH 8, 0

[0374] < :20mM BE M, 50mM NaH,PO,, 300mM NaCl, pH 8.0

[0375]  PEMRZEME -250mM KM, 50mM NaH,PO,, 300mM NaCl, pH 8.0

[0376] St 3.

[0377]  ehr&EE A R4

[0378] il Z4fAD

[0379]  ¥4%) 80-110g 4H B35 I AIRLEIF T 200-280m1 B-PER™ iR 7] (/R HrAH) ),
)\6}#COMPLETE® FIBEFDHIF] . 10m] 0. 2M EDTA pH 7.5 (GmM &K ) .10m1 100mg/m] %
BB, 8m]l 10000K 547 /m1 DNA i T %570 Iml 50mM MgCl, ¥ 4 4l R &7 IR ¥
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60 7380 H RIZR1G 3 — BIE RN T 1T 21 40 P 2AA 7R

[0380]  4R/J5 13000rpm (25400xg) B.Lr 60 43%H, LiEWH 0. 22 um yEs i 38 3 F K # B B
P S IAF] 1. 8-1. 9mS. #F pH Y%K 8. 0, Wit Bradford VLS & HJRIKE .

[0381] [ ES ¥ ACH 2 HT

[0382] Kt iR ALFRAT BRI BIEWBEE 7 N2 T HP 50/10Q BEfakiAE (25 200ml) ,
ZAEZ BT 28 A 30mM TRIS, pH 8. 0 P4 o ARV H o WO 75 GAS25 i (A Ui 73 - H 10mM
W5, p 6. 8 3BT . Wil Bradford V& 8 AR

[0383]  ZEE A :30mM TRIS, pH 8.0

[0384]  ZE3 B :30mM TRIS, IM NaCl, pH 8.0

[0385]  “P-fT A NEL :0% B

[0386] FL/T :0-25% B 5CV-25% B 2CV

[0387]  ¥E¥Et :100% B 2CV+3CV

[0388]  iLid :20 =T/ 38

[0389] i/ AR < 14ml

[0390]  RIEBEKAZEHT

[0391] 2 BiRASHIBCEE INE ) 10mM BEBR SN, pH 6. 8 P47t i) CHT20 4% F. dfE
W

[0392]  ZZyPyR A :10M FEEREN, pH 6.8

[0393]  ZEPVE B :500M BEFREN, pH 6. 8

[0394]  PE¥K :8CV

[0395]  JE¥E :30% B 6CV

[0396] £ :30-100% B (10CV)

[0397]  PE¥% :100% B

[0398]  Jitik :5 2Tt / %

[0399] i/ AR :5ml

[0400] 7RI JRFIAEIE R4 T4 55 0t 73 N2 3 12% Criterion &I b B GAS25
F ARV 3 T Bradford V2 8 1 UK .

[o401]  HEASIEUE)EMT

[0402]  FH Amicon JEZHRGEICEED LIE AT < 10ml . BRIRZEMTR IR B 270 3-4 F:1k
TR PBS P47 HiLoad Superdex 20026/60 I,

[0403]  ZZpPy :PBS

[0404]  Pefid S5 REDENL

[0405] VLI :2.5 2Tt / 4180,

[0406] M 1AFH :5ml

[0407] WS GAS25 R A KUy it Bradford VEHE & A BUKE . il uv & 15
B AR, WO 0. 1% (= 1g/1) 1. 119, I8 i 28 74 4 Bk e v Jic vl vk 20 BT 85 191 i 8
(F 1D,

[0408] St 4.

[0409] ¥ XES
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[0410] BV MR TR

[0411]  H PBS+0. 5% BSA 7E U JEJI& 96 FLAR il 25 B R WS B . FH PBS 4 Iml 472
M=K (E 3000x g B0 ), A M4 AR T 5ml PBS. 7E 50 1 | &8 MR A 0
NEBERRBTFBIFAE 37°CHE 30 73%h. A 2% @ (Triton) /KT 100 %6 ¥, 44
+0. 5% BSA FIVEBHPEXT R . SEACARGTE 1, 000x g BS0 5 20 %h, 3198 iGN 3 96
FLFEIEM . £E 540nm FEELR G R .

[0412]  LLAG A5 BF4 80 SLO FI SLO S8AFA PA2TL (KA BB

[0413]  RH] PCR M SF370M1 JE[RIZH9 14 SLO P427L 4w b2k K IF v N\ REAE 72 KW A B
BL21DE3 Hr 3 1AH7 His AR I EL B2 7K pET21b+. R IEISIE [ B A AU 5340 A
BRI 3R 0 88 A KA B vl PE SR 0 ( W 5) idRAT v i 150 DL bG Ase 9 Rh e i (1)
MREPE . SIS EE RN T 2, ZEHE, 588 & A )RR L EY AR R A2 2 100 £i%

[0414]  LLERAfALIEF A7 SLO FH SLO 5877 K P427L

[0415] 4% HEAF His brZE M E A S A bRyt 77 vE4i4k SLO PA27L 587434k (K] 3) » A
[ e 1) i B A 2R R 5 A AR i 1 5 A9 I R AR S B s P T BRI (BT 4) o

[0416]  &7AHF His FREFHIFITCARZE T AR 1 SLO A1 SLO SEARAA PA2TL ¥ K AT i 2 EL )
)5 I3

[0417]  FRATELEE T AT His br%E (BL21DE3, ¥ FLEEA 7, 4 '5 71382-pET24) [I%F/E
7 5 20 SLO(rSLO) FNASH His 525 (BL21DE3, ¥ FLIE A 7], 47 5 71382-pET24) K] P427L
RAL rSLO FE AT K AT B 24 P (RS I 1 o AN P4 N0 1) pET24 64k 1) K i #F 1
BL21DE3 ( 1 PLIE W], 5 71382) FHIAERI AT HE o BHMEXT HEA 2 296 il ZK E v KB v
o BRIHEXT RN & B TR ZE i (PBS, 7 0. 5% BSA, pH 7. 4),

[o418] il LIEWEAE 540nm IR IGRE (A AR ILAEH o LA 50 % K Agyon, HIFRRE
THE T

[0419]  Z5R LR 3.4 FIE 6. XLCEIRIE ], FEAHIF S 2F T, S4B 1F PA2TL (% L RE 7 Ll
54 SLO ik 1000 %,

[0420] & 3.

[0421]
N7 CFU/ml
¥H 14 % 1 3. 9x10°
AR rSLO(ToAR%E )| 1. 2x10°
P427L rSLOCTEHr%E ) | 1. 03x10°

[0422] % 4.

[0423]

rSLO HPAERY (TERRSE ) | rSLO PA2TLIERREE
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W (0D = 50% %M )| 50,000 48

W Wt/P427L 1042

[0424]  LLASCHFAEAY SLO & SLO 58745 {4

[0425] W Hf AR SLO (W IG5 JLR A R SLO SRABAR K M5 MEET Lo 5 s T
T E 13 IR 5. LS IMBAL (HU) 2 A 34T FH 2 %6 pH i Ad 25 il 40 i BT 15 B K240 1)
50% i R .

[0426] % 5.
[0427]
HER HU/mg | HU/mg-SLO/ 5&7R 4k
rSLO WT 22760 1
5306 620 37
W535F 160 146
W535F-D482N << 20| >>1000
P427L £ 20 £ 1000
ala248 << 20| >>1000
[EREO: << 20 >> 1000

[0428] T &5 [ B4 AN [A], FH R AR SR I 1) A 2 o SR 70 R (R0 I B A7 2 v HE T 1 5 4R

MM, WARIAE, (1) AR WH35F [ MK T 58481k C530G 5 (2) FRAZ K PA2TL (1) 1M bk BF

AU K ZY 1000 £iF, FF Be AR P A 5 AR 18 WH35F FiT C530G i K& 6-25 f% s F11 (3) S&AZIK

A A248 [FIE I B AR TR A,

[0420]  JIH [l e ¥ 5 FH

[0430] {40 Jo7F 30°C A=K, 3£ 1M IPTG 7F 25°C 5 5, 0Dy, 204 0.4-0. 6, 2 J5 H

PBS-BSA 0. 5% 44 K Wit B RAA ) 8 & 200mg/m1 JIH [ Bt 99 K i v R4 40 3% B W e 2-5

i, W HS MG 1 50 T 2% 4R S-40 40 i PBS WS FH 55 A FR 2L AR 41 B 1143 (1) 2 1 B il

AR, 5 S 3 /NI F BURLE T (B-PER Y —PTERCE—1mM MgCl, 100K #547 /m1 DNA fiff

(PRSI AT) ) FIVE B (TR AT] ) ALFE 30-40 7%, SRIEE AR B0 (15 43

B, 21000xg,4°C ), ¥ FIGW ORI ERAEY ) A6 25 2K EE 5mM DTT [T () B 0

H,

mm]aﬁ%%?FEﬁ%l?ﬁﬁum1zw%l%fﬁ%%iﬂ& AR Y SLO ;AL
RAFGE S REBA W . AH S B AR SRR KKK, BIPEXT S S 248

Tx%I@%WJWWMMﬁ%MW%Eﬁ%@m Z A% 6 FKE 7,

[0432] % 6.
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[0433]

rSLO BFZER (Topr%E )| rSLO PA2TL JohR%s

WEEE (0D = 50% %I ) | 400 40

R Wt/P427L 10

[0434]  SCjfs] 5.

[0435] ¥ i (I3

[0436] &

[0437]  7E UJEJIK 96 FLAR H H PBS+0. 5% BSA fill 2 B A sk AR 1 SLO & e d (AF
MEFN B & Alum B MESO™ 7R 257 ) 1)/ BRI 22 2 5 A B I 3E » A PBS B4 12 571
T& 1 G P 1) /) B AR B P B I NS AR AR (% A PBS+0. 5 % BSA L #ill¥) 50-100ng/
ml (3. 5-7THU) FFREIR, FHAERFE FB TR =R F 20 2080 (800rpm) o B5H 7K 50ml %
W BT 96 FLAR, INNZEAATRGR L g o8l ( B PBS PRIk =1k ) JHAE 3T CHH
30 48P “PARSRIGTE 1, 000xg B0 5 73080, HAG HiEW/INVL R 2 96 FLF IR, AR
540nm [ BEWROCRE . A NI S5 B, S R R R A AT i T K AR BRI 50 %6 1 I
TR

[0438]  HFA=7Y SLO HLIMIFH XS SLO ¥ M A FH 0 il

[0439]  HriFAEAY SLO HLIMIE X SLO ¥ AR H B Hn sl 2o T 14, K 15,18 16 Fisk 7-9,
Pt SLO MLE AT 1/7, 000 F11/14, 000 2 8] ( FARFEME, 1/12, 16712, 714) . [HYE
SRR MYE (IR EAET) MR EEA T 1/375 R 1/4, 000 2 8] (FARFME, 1/1, 85441, 384) ,
[0440] F£T7T(ERTHE 15),

TR I35 B B S35 -% ¥ I
MoBERF/MyE | T SLO MyE | FHTEXT R LS

125 9

250 10

500 19

1,000 2 38

[0441] 2,000 2 69

4,000 2 84

8,000 19 93

16,000 78 97
32,000 99
64,000 97
128,000 100

[0442] K 8.
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P SLO ME CHRERAEFR]) RS FRIMYE CFF IRAERD
JiiIR 50%3% 1M F I iE 50%¥% I F1 41
A 14,000 1 4,000
[0443] B 7,000 2 1,500
C 12,000 3 375
D 12,000 4 3,000
E 14,000 5 1,500
F 14,000 6 750
[0444] ZF£I(ERTHKE 16)
[0445]
ng/ml SLO oZ2 il
1.6 4
3.1 3
0.3 0
12.5 30
25 94
50 100
100 100
200 100
[0446]  MWFA:7Y SLOLAL AL BRI EF AR SLO M SLO FEAZ PR IRIH I 75 1 K35 72
[0447]  HFA=7 SLO AL -2 ER R T A4 780 SLO A SLO 98481k (P427L ;P427L+W535F) [ 1ML
EYER 2 B TR 1719 BLEER 10,
[0448] £ 10( BT 18).
[0449]

cd=Pi HU/mg HU/mg—SLO/ 5&4Z Ak
SLO By A=A Tehr2s 728, 307 1
SLO P4271, JohRZs 711 1,024

SLO P4271+W535F JohrZsE

< 22( 3 10) | > 33.000

SLO BF AR TopRss

45,511
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[0450]
[0451]

[0452]

[0453]

[0454]

[0455]

[0456]
[0457]

[0458]

SLO BFAER Tehr%s, 1215 |<< 89

>> 511

KA SLO Hr A PTG R SLO Wi AE A i il

FEAE Y SLO H FAHTME XS SLO WM AE I (Rl 7 T 181 20-22 LAk 11-13. i
F 50ng/ml (3. 5HU) F52%, {# SLO 5845844 W535-P427L f] SLO ¥ LY PE FRAK 50 % JIT 5 i 1ML 3%
R 3 53l o A T BRI A 1/17, 860, 48 MES9™ 4251124 1/7991« BT HE (LA
K1 R 1/1, 000 (Alum) F111/125 (MF59™)

K 11CERTE 20),
50 ng/ml (3.5 HU) EfA#! SLO
e 5] 1 PRI/ AE R R
HAAN, 18
MF ™59 64
X120 2xxTH 2D
100 ng/ml (37 HU) %4 %! SLO
il o S PR /SRS A
BB, >227
MF ™59 >117
F13( BT HE22)
ng/ml SLO| % ¥l
1.6 3.5
3.1 5.8
0.3 13
12.5 42
25 86
50 100
100 100
200 100
HRR FH BHANAZE T, A T A TR SLO 5877 4K W535-P427L 1) SLO ¥ I v 1 PRI 50 %6 P

I LRI O L i TP 25. AT 100ng/m] (THU) 262, i SLO %848 f W535-PA27L
fy SLO ¥ 1L 35 Tk W& A 50 %6 T 75 10 0 3% 7 68 F3£ 3 590 49 1/12000, X L [0 10 3% 7 8 i 2
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1/8750+/-1500, [HPEXRE (AT ) IMREREZ) R 1/50.

[0459]  SEJiifd) 6.

[0460] AN TR L

[0461] &5 40 L/ G PN i FH 440 ) SLO P427L R (R0 36 I AR 7. 4R FH 3348M1 GAS
B GN BN 3R 14 RIE T =ML S AR, SR T S ER G 24 3R1F 100 % FR
AR

[0462] 3K 14. /PRI GATIH R

iM%
PR SEEG 1| S22 | 52 3
[0463] GAS25 Pro247Leu 100 100 100

A G ETTRY (R ) 10 10 10
EVR M1 & B (BHEXTRD 100 90 90

[0464]  7E45 0.21 135 KA 20 u g EALE [ S 54 10-20 /o BIPHEAT FEZE I/ B
A GST B R i i v Gy fe e, IXEX e T3 FH GAS Bl R L IME . 3 = IR A
S BUMAFE . 2 BIECR A 10%cfu (50 n 1M1 3348GAS ERREBCh Sz it/ Lo Wi/ BRAFE TS 1%
Bt 10-14 Ko A AAS [ 3RAT (1) S M35 A 508 % SLO B0 (I Sz Itk (g e s ek
N ) . BiRAN TR 15 FK 16,

[0465] % 15.
[0466]
Ed=Pii INREL FiE% | XA %
GAS25 Pro247Leu His| 10 90 30
GAS25 Pro247Leu His| 10 100 20
GAS25 Pro247Leu His| 10 80 30
GAS25 WT 20 95 15
GAS25 WT 10 100 40
[0467] % 16.
[0468]
Ed= i INREL| TEE %] BN AR %
rSLO WT 454 his b2 20 100 45
C530G #4 his FrZk 20 100 45

42



CN 101977926 A WO B 39/41 7

W535F #74 his bros 20 100 45
W535F-D482N #A his ki | 20 100 45
P427L 4 his bR 20 95 45
Aala248 4 his pps 20 100 45

[0469]  SLO ZEAZAA P427L-W535F X GAS M1 AR & N B iR

[0470] ] SLO Z&7Z {4 P427L-W535F (A BHANLBY MF59 VE A5 ) BRI fe iz 30 K/,
JEH GAS M1 Bk S Bid. S5 R UL 26, F SLO SRAZIK P4271-W535F AT B A e 5 1) /)N R
XF GAS M1 BERE & N B AR ER R 77 %, AHEC 2 NI EXT RN R (AT g ) A
3% . FH SLO 527224k PA27L-W535F Fll MF59 Fe s [f1 /) BT GAS M1 B4R & Py Bos (1 AR 3 7 H
H90% , AHELZ R PRI/ B CRORAE RISz ) A 10% . X EEfR4 K1 5 H P47 SLO
o 3% 1/ BR3P K AH 2

[0471]  SCjtEfe) 7.

[0472] &

[0473] k5T SLO. K AR B Bk 52 Y SLO 1) PBS ¥ ¥ AR T PBS+2mMDTT %53, 2R )5
HU 100 v 1 yES AR TR K. MEE/ N 2-3 Ko {FESTEF AR SLO T BRI BN
HET o

[0474] AN ESLARIDEILLE . A TR IME N FREOCRMEIER, ¥ 10w g/ N REFAE
A SLO(100 1 g/ml, PBS ¥, 2mM DTT) 5Pt SLO My sont i i ¢ A A 770 46 2% F4 /N B
PAT ) HWBEFLEEE 20 /rbh. B E R RE KK P SRR SR RN R AR N .
SN 2-3 Ko

[0475]  HFAE7 SLO FI5EAZAY SLO P427L-W535F 45 o T8 17,

[0476] % 17.
BrA® SLO P427L-W535F
pg//NER | ZETS/ACEERT | pg//hRR | FRT/ARER
100 0/4
(04771 50 4/4 50 0/4
10 8/8 10 0/8
2 0/4
0.4 0/4
0.04 0/4

[0478]  FHFIE N 100 g/ /N B EF AT SLO AE g BH T BE, DAASGA: S o BRAZE 39 48 A BH P
TR, VP SR N B TR o 10 g/ /D EREFAE Y SLO S BFAE R SLO Hi i i Bk 5 0 R i iE —
ERTE I TR BN AN . g WK 18,

[0479] & 18.
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[0480]

[0481]

B4R SLO (10 pg//hBD
M35 MEREEE | JET/b )

I 8/8
AR SLO 1/5 0/4
AR SLO 1/10 0/4
B4R SLO 1/20 4/4
B4 SLO 1/50 4/4
FrAR SLO 1/100 4/4
I P i B 1/5 4/4

W ERTRHATI ) — SR 2 R TR 19 f1 20, H 5 80 10w g/ /N i EF A2
SLO PP R S bEEEPE. HARHIUL, ¥ 10w g/ /NP AR SLO 55 M\ GAS25P4271.-W535F 4
PN AR M B PBS (R ) — RIS E . ok K su e/ PNREFAER SLO 5
GAS25 P427L-W535F 3% /> ERARTT IR LS SO PBS+ 551 CHHARL ) iz /N RS B IMiE (1
MM R ) —E s E

[0482]  iXUB45 SRAEN], BF A2 SLO ISR 4Pl ~SLO  P427L-W535F ILiE S, {HAH ]
T8 P 1) BH T X6k FE I 37 T e R
[0483] & 19.
| FAR SLO (10 pg//pED
(0484] IMyE MERBE | SET/AER
7 - 4/4
#1-SLO P427L-W535F, HHRAEF 1/5 0/4
[0485] & 20.
B AR SLO (5 pg//hRD
[0486] 1% MR | JET/ALERRY
Hi-SLO P427L-W535F, BRRAE 1/5 0/4
FH =% R ({ BH L) 1/5 4/4
[0487]  sjfifs) 8.
[0488]  FH SLO P427L-W535F 43284t /N B BEHE 05 ik Py v B B A= 780 SLo

[0489]

[0490]
[0491]

* 21.

FHASE FH BRI A e 5] i B A2 784 SLO BY SLO 5
BRI 20 0 g ) JEMEPN G 5 RIS /N R =R (5 0 RLB 21 RFIER
Gz 17705 AR A I PEXS . 7R3
[REF A= 20 SLO v FF Rl 22 /b 72 /i

44

SEARAR P4271-W535F ( [ 2mg/ml &

35 K)o DR
55 K/ Bl Atk PEE S AN RIR LI HY PBS, 2mM DTT i 1
RN 21,




CN 101977926 A A 41/41 T
V5 3/ B B Bk BT AR R TE AR AE SLO &
2.5 ug//PR | 5 pg//bR 10 pg//NER 20 pg//M R
(RbER /N R (RbEE /N R (RbER /N R (REE /R,
I &) EE) K% &) K E)
7 (BB 100% (4) 0% (12) KA AR
BRI SLO A | R 100% (8) 100% (4) 100% (4)
SLO P427L-W535F | A& 100% (8) 100% (4) 100% (4)
TR
[0492] 51 g/ /NELIEF AR 2 SLO X AT G 2 1/ BRUR BULY 51X 28/ FRAEESS SLO

45

AU B A T . ART B 20 w g/ /N B AR ) (05 2 50 SLO 1t S 2 7% R A4 70
SLO B H P4271L-W535F SLO SR ARG 2 17 Fil o
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[0001]

[0002]

<110>

<120>
<130>
<160>

<170>

G. & (Bensi, Giuliano)
I Dk EE B E#r (Margarit Y Ros, Immaculada)
E. 5¥%4% (Chiarot, Emiliano)
G. ¥$22i# (Grandi, Guido)
M. B F#H) (Scarselli, Maria)

<210> 1

211>
<212>
213>

<400> 1

Met
1

Leu
Ser
Gln
Lys
65

Lys
Asp
Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225
Ser

Val

Ile

Ser
Thr
Asn
Pro
50

Thr
Glu
Lys
Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser

Gly

Tyr

Leu.

59

571
PRT
ARRBERRE (S.

Asn
Ala
Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly

Ser

Asp

Lys
Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys
Lys
Ala
Asn
Lys

260
Gly

Lys
5

Leu
Asn
Glu
Met
Leu
85

Ser
Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr
245

Ser

Thr

BERREVE MR 0 MRETER
P052158W0

FastSEQ Windows R4~ 4. 0

pyogenes)

Thr Phe Lys

Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asn
Asn
Thr
Asp
230
Leu

Gln

Leu

Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro

Ile

Gly

Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu

Ile

46

WEHEFR AT (Novartis AG)

Lys
Asn
25

Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala

265
Asp

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala

Phe

RES

Ser
Val
Thr
Thr
Met
75

Glu
Glu
Val
Gly
Asn
155
Asp
Glu
His
Asp
Gln
235
Gln

Leu

Lys

Arg
Thr
Thr
Glu
60

Ile
Glu
Glu
Leu
Val
140
Ile
Arg
Asn
Ile
Pro
220
Trp
Tyr

Asn

Ser

Val
Ala
Thr
Lys
Lys
Lys
Ile
Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr
Val

Ile

Ala
Asn
Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn

270
Ser

Gly
15

Ala
Asn
Gly
Ala
Ser
Asp
Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255

Ser

Lys

Leu
Glu
Glu
Gln
Pro
Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys

Gly
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[0003]

Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Thr
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

<210> 2
<211> 571
<212> PRT

213> ERAkBERRT (S.

<400> 2

Met
1
Leu
Ser

Gln

Lys
65
Lys

Asp

Ser
Thr
Asn
Pro
50

Met
Glu

Lys

275
Lys

Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

Asn
Ala
Lys
35

Lys
Asp
Met

Lys

Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly

Lys

Pro

Lys
Ala
20

Gln
Pro
Asp

Pro

Lys

Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

Lys
5
Leu
Asn
Glu
Met
Leu

85
Ser

Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

280
Ala

Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Thr
Ile
Thr
Ser
Leu
70

Glu

Glu

Phe
Ile
Ala
Ser
55

Asn

Ser

Glu

Lys
Gly
Ser
40

Glu
Ser

Ala

Asp

Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

Lys
Asn
Thr
Leu
Asn
Glu

His

47

Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Tyr
10

Leu
Glu
Thr
Asp
Lys

90
Thr

Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Ser
Val
Thr
Thr
Met
75

Glu

Glu

Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Arg
Thr
Thr
Glu
Ile
Glu

Glu

285
Phe

Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Val
Ala
Thr
45

Lys
Lys

Lys

Ile

Tyr
Lys
Ala
Val
360
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Ala
Asn
30

Thr
Ala
Leu

Lys

Asn

Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Gly
Ala
Asn
Gly
Ala
Ser

Asp

Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg
Glu

Ser
560

Leu
Glu
Glu
Gln
Pro
80

Glu

Lys
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[0004]

Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Ser
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

100
Leu

Glu
Val
Ser
Leu
180
Lys
Lys
Ala
Asn
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly

Lys

Pro

Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr

Tyr
Phe
Glu
150
Ile
Asn
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

105
Leu

Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp

Ile

Thr

48

Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr

Val
Gly
Asn
155
Asp
Glu
His
Asp
Gln
235
Gln
Leu
Lys
Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Leu
Val
140
Ile
Arg
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

110
Lys

Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg

Glu

Ser
560
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[0005]

<210> 3
<211> 571
<212> PRT

213> ERARBEBRE CS.

<400> 3

Met
1

Leu
Ser
Gln
Lys
65

Lys
Asp
Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu

Leu

Glu

Ser
Thr
Asn
Pro
50

Met
Glu
Lys
Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys

370
Asn

Asn
Ala
Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly

Ser

Lys
Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys
Lys
Ala
Asn
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser

Thr

Ser

565

Lys
5

Leu
Asn
Glu
Met
Leu
85

Ser
Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys

Asp

Phe

pyogenes)

Thr Phe Lys

Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asn
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser

Val

Thr

Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys

375
Ala

Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr

Val

Lys
Asn
Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val

Asn

Val

49

570

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly

Leu

Ser
Val
Thr
Thr
Met
75

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

Lys

Gly

Arg
Thr
Thr
Glu
Ile
Glu
Glu
Leu
Val
140
Ile
Arg
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala
Tyr

380
Gly

Val
Ala
Thr
Lys
Lys
Lys
Ile
Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365

Ser

Asp

Ala
Asn
30

Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser

Asp

Ala

Gly
Ala
Asn
Gly
Ala
Ser
95

Asp
Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile

Ala

Leu
Glu
Glu
Gln
Pro
Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala

Leu

Glu
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[0006]

385
His Asn

Lys Asp
Tyr Thr

Arg Ser
450

Ile Asn

465

Trp Asp

Arg Arg
Val Ile
Glu Cys

530
Arg Asp

545
Thr Leu

<210> 4

Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

211> 571
<212> PRT

213> ERRREEERE (S

<400> 4

Met Ser
1

Leu Thr

Ser Asn

Gln Pro
50

Lys Met

65

Lys Glu

Asp Lys
Ile Tyr
Glu Thr
130
Lys Phe
145
Val Asp
Ala Leu
Val Val

Met Gly

Asn
Ala
Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln
Thr

195
Asp

Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly
Lys

Pro

Lys
Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys

Lys

Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

Lys
5
Leu
Asn
Glu
Met
Leu
85
Ser
Asn
Asn
Ile
Ile
165
Ala
Arg

Ala

390
Thr

Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Thr Phe Lys

Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asn

Asn

Thr

Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys

Pro

Val

Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln

200
Glu

Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

Lys
Asn
Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185

Lys

Val

50

Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile

Asn

395
Val

Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Ser
Val
Thr
Thr
Met
75

Glu
Glu
Val
Gly
Asn
155
Asp
Glu
His

Asp

Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Arg
Thr
Thr
Glu
Ile
Glu
Glu
Leu
Val
140
Ile
Arg
Asn

Ile

Pro

Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Val
Ala
Thr
45

Lys
Lys
Lys
Ile
Ala
125
Lys
Asn
Thr
Lys
Asp

205
Thr

Asn
Pro
430
Val
Ser
Glu
Tle
Phe
510
Met
Ile

Ser

Ala
Asn
30

Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190

Leu

Tyr

Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Gly
15

Ala
Asn
Gly
Ala
Ser
Asp
Asn
Ala
Thr
Pro
175
Asp

Pro

Ala

400
Ile

Ser
Asn
Lys
Leu
480
Lys
Thr
Arg

Glu

Ser
560

Leu
Glu
Glu
Gln
Pro
Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly

Asn
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[0007]

Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

210
Ser

Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Ser
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

<210> 5
<211> 571
<212> PRT

<213> ERAREEEREH (S.

<400> 5
Met Ser Asn Lys Lys

1

Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

Ala
Asn
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly
Lys

Pro

Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

5

Leu Thr Ala Ala Leu

20

Ser Asn Lys Gln Asn

Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

215
Asn

Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Thr Phe Lys

Ile Ile Gly

Thr Thr Ser Thr Glu

Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

Lys

Asn
25

51

Asn
Thr
250
Ala
Phe
Lys
Asp

Val
330
Arg

Glu

Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Tyr
10
Leu

220
Gln Trp
235
Gln Tyr

Leu Asn
Lys Ser

Gln Ile
300

Val Phe

315

Ser Asn

Thr Val
Ala Ala

Lys Tyr
380

Gly Gly

395

Val Ile

Pro Ala

Ile Ala

Glu Tyr
460

Ala Gln

475

Lys Glu

Thr Ser

‘Ile Arg

Arg Lys
540

Val Asn

555

Lys

His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Ser Arg Val Ala

Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Gly
15

Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg
Glu

Ser
560

Leu

Val Thr Ala Asn Ala Glu

30

Thr Thr Thr Thr Asn Glu
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[0008]

Gln
Lys
65

Lys
Asp
Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp

Arg

Pro
Met
Glu
Lys
Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Thr
450
Asn

Asp

Arg

35
Lys

Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu

Glu

Trp

Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys
Lys
Ala
Asn
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser

Ile

Asp

Glu
Met
Leu
85

Ser
Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn

485
Asn

Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asp
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Arg
470

Tyr

Asn

Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp

Trp

40
Glu

Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala

Asp

Tyr

Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr

Lys

Ser

52

Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly

490
Lys

Ile
Met
Glu
Glu
Val
Gly
Asn
155
Asp
Glu
His
Asp
Gln
235
Gln
Leu
Lys
Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475

Lys

Thr

Glu
Ile
Glu
Glu
Leu
Val
140
Ile
Met
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu

Ser

45
Lys

Lys
Lys
Ile
Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr

Val

Pro

Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile

Phe

Gly
Ala
Ser
95

Asp
Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr

495
Ser

Gln
Pro
80

Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480

Lys

Thr
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[0009]

500

Val Ile Pro Leu Gly

515

Glu Cys Thr Gly Leu

530

Arg Asp Val Lys Leu

545

Thr Leu Ser Pro Tyr

210> 6
<211> 571
<212> PRT

<213> BRARBERRE (S.

<400> 6

Met
1

Leu
Ser
Gln
Lys
65

Lys
Asp
Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225
Ser
Val
Ile
Glu
Ser

305
Thr

Ser
Thr
Asn
Pro
50

Met
Glu
Lys
Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala

Phe

Asn
Ala
Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly
Ser
Asp
275
Lys

Asn

Lys

Lys
Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys
Lys
Ala
Asn
Lys
260
Gly
Val

Leu

Glu

565

Lys
5

Leu
Asn
Glu
Met
Leu
85

Ser
Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr
245
Ser
Thr
Met

Pro

Leu

Ala Asn Ser

520

Ala Trp Glu

535

Ser Lys Glu

550

Gly Ser Ile

pyogenes)

Thr Phe Lys

Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asp
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn

310
Gln

Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295

Asn

Arg

Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala

Pro

Lys

505
Arg

Trp
Ile
Thr

Lys
Asn
25

Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala

Gly

Asn
Trp
Asn

Tyr
570

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp

Val

53

Ile
Arg
Val

555
Lys

Ser
Val
Thr
Ile
Met
Glu
Glu
Val
Gly
Asn
155
Asp
Glu
His
Asp
Gln
235
Gln
Leu
Lys
Gln
Val

315
Ser

Arg
Lys

540
Asn

Arg
Thr
Thr
Glu
Ile
Glu
Glu
Leu
Val
140
Ile
Met
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe

Asn

Ile
525
Val

Ile

Val
Ala
Thr
45

Lys
Lys
Lys
Ile
Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr
Val
Ile
285
Phe
Asp

Glu

510
Met

Ile

Ser

Ala
Asn
30

Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys

Ala

Ala Arg

Asp

Gly

Gly
Ala
Asn
Gly
Ala
Ser
95

Asp
Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr

Ser

Pro

Glu

Ser
560

Leu
Glu
Glu
Gln
Pro
80

Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val

320
Pro
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[0010]

Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Thr
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

210> 7
<211> 571
<212> PRT

213> ERARBEBRTE (S.

<400> 7

Met
1
Leu
Ser
Gln
Lys
65
Lys
Asp
Ile
Glu

Lys

Ser
Thr
Asn
Pro
50

Met
Glu
Lys
Tyr
Thr

130
Phe

Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

Asn
Val
Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile

Ile

Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly
Lys

Pro

Lys
Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu

Glu

Val

325
Asn

Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

Lys
5
Leu
Asn
Glu
Met
Leu
85
Ser
Asn

Asn

Ile

Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Arg
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Thr Phe Lys

Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe

Glu

Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val

135
Arg

Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120

Pro

Lys

Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

Lys
Asn
Thr
Leu
Asn
Glu
His
105
Leu
Lys

Lys

54

330
Arg

Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu

Lys

Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Ser
Val
Thr
Ile
Met
Glu
Glu
Val
Gly

Asn

Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Arg
Thr
Thr
Glu
60

Ile
Glu
Glu
Leu
Val

140
Ile

Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Val
Ala
Thr
45

Lys
Lys
Lys
Ile
Ala
125
Lys

Asn

Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met

Ile

Ser

Ala
Asn
Thr
Ala
Leu
Lys
Asn
110
Lys
Lys

Thr

335
Lys

Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Gly
Ala
Asn
Gly
Ala
Ser
95

Asp
Asn

Ala

Thr

Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg

Glu

Ser
560

Leu
Glu
Glu
Gln
Pro
Glu
Lys
Gly
Asp

Pro
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145
Val

Ala
Val
Met
Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

Asp
Leu
Val
Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Thr
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

<210> 8
211> 571
<212> PRT

Ile
Gln
Thr
195
Asp
Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

Ser
Leu
180
Lys
Lys
Ala
Asn
Lys
260
Gly
Val
Leu
Asp
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly
Lys

Pro

Ile
165
Ala
Arg
Ala
Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

150
Ile

Asn
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

55

Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

155
Asp

Glu
His
Asp
Gln
235
Gln
Leu
Lys
Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Arg
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Thr
Lys
Asp
205
Thr
His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

160
Ala

Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg

Glu

Ser
560
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213> ERERBERRE (S.

<400> 8

Met
1

Leu
Ser
Gln
Lys
65

Lys
Asp
Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys

Tyr

Ser
Thr
Asn
Pro
50

Thr
Glu
Lys
Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn

Asp

Thr

Asn Lys Lys

Ala
Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys

Asn

Ser

Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys
Lys
Ala
Asn
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala

420
Val

5
Leu

Asn
Glu
Met
Leu
85

Ser
Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr

Phe

pyogenes)

Thr
Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asn
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe

Leu

Phe
Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys

Ser

Lys

Lys
Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg

Asn

o6

Lys
Asn
Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys

425
Asn

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410

Asn

Lys

Ser
Val
Thr
Thr
Met
Glu
Glu
Val
Gly
Asn
155
Asp
Glu
His
Asp
Gln
235
Gln
Leu
Lys
Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val

Pro

Ile

Arg
Thr
Thr
Glu
Ile
Glu
Glu
Leu
Val
140
Ile
Arg
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala

Ala

Val
Ala
Thr
45

Lys
Lys
Lys
Ile
Ala
125
Lys
Asn
Thr
Lys
Asp
206
Thr
His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg

Tyr

Gly

Ala
Asn
Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro

430
Val

Gly
Ala
Asn
Gly
Ala
Ser
95

Asp
Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile

Asn

Leu
Glu
Glu
Gln
Pro
80

Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile

Ser

Asn
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[0013]

Arg

Ile
465
Trp

Arg
Val
Glu
Arg

545
Thr

Thr
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

<210> 9
<211> 571
<212> PRT

<213> ERARBEERE (S.

<400> 9

Met
1
Leu
Ser
Gln
Lys
65
Lys
Asp
Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225

Ser

Val

Ser
Thr
Asn
Pro
50

Thr
Glu
Lys
Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser

Gly

Tyr

435
Glu

Leu
Glu
Trp
Pro
515
Thr
Val

Ser

Asn
Ala
Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly

Ser

Tyr
Ser
Ile
Asp
500
Leu
Gly

Lys

Pro

Lys
Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys
Lys
Ala

Asn

Lys

Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

Lys
5
Leu
Asn
Glu
Met
Leu
85
Ser
Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr

245
Ser

Glu
Arg
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

440
Thr

Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Thr Phe Lys

Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asn
Asn
Thr
Asp
230

Leu

Gln

Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn

Pro

Ile

Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu

Ala

Glu

Ser
Tyr
Lys
Ser
505
Arg
Trp

Ile

Thr

Lys
Asn
25

Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg

Ala

o7

Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr

250
Ala

Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Ser
Val
Thr
Thr
Met
Glu
Glu
Val
Gly
Asn
155
Asp
Glu
His
Asp
Gln
235
Gln

Leu

Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Arg
Thr
Thr
Glu
60

Ile
Glu
Glu
Leu
Val
140
Ile
Arg
Asn
Ile
Pro
220
Trp
Tyr

Asn

445
Thr

Tyr
Val
Pro
Ile
525
Val

Ile

Val
Ala
Thr
45

Lys
Lys

Lys

Ile

Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr

Val

Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Ala
Asn
30

Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu

Asn

Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Gly
15

Ala
Asn
Gly
Ala
Ser
95

Asp
Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser

255
Ser

Lys
Leu
480
Lys
Thr
Arg
Glu

Ser
560

Leu
Glu
Glu
Gln
Pro
Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240

Met

Lys
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[0014]

260

Ile Leu Asp Gly
275
Glu Lys Lys Val
290

Ser Ala Asn Leu
305
Thr Phe Lys Asp

Leu Phe Val Ser
340

Glu Thr Ser Ser

355
Leu Lys Gly Thr
370

Glu Asn Ser Ser

385

His Asn Lys Val

Lys Asp Asn Ala
420

Tyr Thr Ser Val

435
Arg Thr Glu Tyr
450

Ile Asn Leu Ser

465

Trp Asp Glu Ile

Arg Arg Trp Asp
500

Val Ile Pro Leu

515
Glu Cys Thr Gly
530

Arg Asp Val Lys

545

Thr Leu Ser Pro

<210> 10
<211> 571
<212> PRT

213> ERAREEBRE (S.

<400> 10

Met Ser Asn Lys
1

Leu Thr Ala Ala

20
Ser Asn Lys Gln
35
Gln Pro Lys Pro
50

Lys Thr Asp Asp
65

Lys Glu Met Pro

Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

Lys
5
Leu
Asn
Glu
Met

Leu

Leu Gly

Ile Ala
295

Asn Asn

310

Gln Arg

Val Ala
Ser Asn

Val Lys
375

Thr Ala

390

Thr Lys

Phe Ser
Leu Lys

Glu Thr
455

Gln Gly

470

Tyr Asp

Asn Trp
Ala Asn

Ala Trp
535

Ser Lys

550

Gly Ser

Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Thr Phe
Ile Ile
Thr Ala

Ser Ser
55

Leu Asn

70

Glu Ser

Lys
Gly
Ser
40

Glu

Ser

Ala

265
Asp

Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

Lys
Asn
25

Thr
Leu

Asn

Glu

58

Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Tyr
10

Leu
Glu
Thr
Asp

Lys

Lys
Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Ser
Val
Thr
Thr
Met

Glu

Ser
Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Arg
Thr
Thr
Glu
Ile

Glu

Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Val
Ala
Thr
45

Lys
Lys

Lys

270
Ser

Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Ala
Asn
30

Thr
Ala

Leu

Lys

Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala

Asp

Gly

Gly
Ala
Asn
Gly
Ala

Ser

Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg

Glu

Ser

560

Leu
Glu
Glu
Gln
Pro

80
Glu
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[0015]

Asp
Ile
Glu
Lys
145
Val
Ala
Val
Met
Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu

Arg

Lys
Tyr
Thr
130
Phe
Asp
Leu
Val
Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Thr
450
Asn
Asp
Arg
Ile
Cys

530
Asp

Lys
Ser
115
Ile
Ile
Ile
Gln
Thr
195
Asp
Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr

Val

Lys
100
Leu
Glu
Val
Ser
Leu
180
Lys
Lys
Ala
Asn
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu

Gly

Lys

85
Ser

Asn
Asn
Ile
Ile
165
Ala
Arg
Ala
Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly

Leu

Leu

Glu
Tyr
Phe
Glu
150
Ile
Asn
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala

Ser

Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp

535
Lys

Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu

Glu

His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp

Ile

59

90
Thr

Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn

Trp

Asn

Glu
Val
Gly
Asn
155
Asp
Glu
His
Asp
Gln
235
Gln
Leu
Lys
Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile

Arg

Val

Glu
Leu
Val
140
Ile
Arg
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Ile
Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

95
Asp

Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala

Asp

Gly

Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg

Glu

Ser
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[0016]

545
Thr Leu Ser Pro Tyr
565

<210> 11
<211> 571
<212> PRT

213> ERFEEEERE (S.

<400> 11
Met Ser Asn Lys Lys
1 5
Leu Thr Ala Ala Leu
20
Ser Asn Lys Gln Asn
35
Gln Pro Lys Pro Glu
50
Lys Thr Asp Asp Met
65
Lys Glu Met Pro Leu
85
Asp Lys Lys Lys Ser
100
Ile Tyr Ser Leu Asn
115
Glu Thr Ile Glu Asn
130
Lys Phe Ile Val Ile
145
Val Asp Ile Ser Ile
165
Ala Leu Gln Leu Ala
180
Val Val Thr Lys Arg
195
Met Gly Asp Lys Ala
210
Val Ser Thr Ala Ile
225
Ser Gly Gly Asn Thr
245
Val Tyr Ser Lys Ser
260
Ile Leu Asp Gly Thr
275
Glu Lys Lys Val Met
290
Ser Ala Asn Leu Pro
305
Thr Phe Lys Glu Leu
325
Leu Phe Val Ser Asn
340
Glu Thr Ser Ser Lys
355
Leu Lys Gly Thr Asp

550

Gly Ser Ile Thr Tyr

pyogenes)

Thr Phe Lys

Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile
Asn
Asn
Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val

Ser

Val

Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Val
135
Arg
Asp
Lys
Pro
Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala

Asn

Lys

Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser
Gly
Gln
200
Glu
Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp

360
Thr

Lys
Asn
25

Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe
185
Lys
Val
Val
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val

Asn

60

570

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr
Ile
Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu

Gly

555
Lys

Ser
Val
Thr
Thr
Met
75

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

Lys

Arg
Thr
Thr
Glu
Ile
Glu
Glu
Leu
Val
140
Ile
Arg
Asn
Ile
Pro
220
Trp
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala

Tyr

Val
Ala
Thr
45

Lys
Lys
Lys
Ile
Ala
125
Lys
Asn
Thr
Lys
Asp
205
Thr
His
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe

365
Ser

Ala
Asn
30

Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro
190
Leu
Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350

Ser

Asp

Gly
Ala
Asn
Gly
Ala
Ser
95

Asp
Asn
Ala
Thr
Pro
175
Asp
Pro
Ala
Asn
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys

Ala

Ile

560

Leu
Glu
Glu
Gln
Pro
Glu
Lys
Gly
Asp
Pro
160
Ala
Ala
Gly
Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu

Ala

Leu
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[0017]

Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

<210> 12

370
Asn

Asn
Asp
Thr
Thr
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

<211> 571
<212> PRT

213> ERARBERRTE (S
<400> 12

Met Ser Asn

1

Leu Thr Ala

Ser
Gln
Lys
65

Lys
Asp
Ile
Glu
Lys
145
Val
Ala

Val

Asn
Pro
50

Thr
Glu
Lys
Tyr
Thr
130
Phe
Asp

Leu

Val

Lys
35

Lys
Asp
Met
Lys
Ser
115
Ile
Ile
Ile
Gln

Thr

Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly
Lys

Pro

Lys
Ala
20

Gln
Pro
Asp
Pro
Lys
100
Leu
Glu
Val
Ser
Leu

180
Lys

Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

Lys
5
Leu
Asn
Glu
Met
Leu
85
Ser
Asn
Asn
Ile
Ile
165
Ala

Arg

Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

375
Ala

Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Thr
Ile
Thr
Ser
Leu
70

Glu
Glu
Tyr
Phe
Glu
150
Ile

Asn

Asn

Phe
Ile
Ala
Ser
55

Asn
Ser
Glu
Asn
Ala
135
Arg
Asp

Lys

Pro

Lys
Gly
Ser
40

Glu
Ser
Ala
Asp
Glu
120
Pro
Lys
Ser

Gly

Gln

Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

Lys
Asn
Thr
Leu
Asn
Glu
His
105
Leu
Lys
Lys
Val
Phe

185
Lys

61

Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Tyr
10

Leu
Glu
Thr
Asp
Lys
90

Thr
Glu
Glu
Lys
Thr
170
Thr

Ile

Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Ser
Val
Thr
Thr
Met
75

Glu
Glu
Val
Gly
Asn
155
Asp
Glu

His

380
Gly

Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Arg
Thr
Thr
Glu
Ile
Glu
Glu
Leu
Val
140
Ile
Arg
Asn

Ile

Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Val
Ala
Thr
45

Lys
Lys
Lys
Ile
Ala
125
Lys
Asn
Thr

Lys

Asp

Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Ala
Asn
30

Thr
Ala
Leu
Lys
Asn
110
Lys
Lys
Thr
Tyr
Pro

190
Leu

Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Gly
Ala
Asn
Gly
Ala
Ser
Asp
Asn
Ala
Thr
Pro
175
Asp

Pro

Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg
Glu

Ser
560

Leu
Glu
Glu
Gln
Pro
Glu
Lys
Gly
Asp
Pro
160
Ala
Ala

Gly
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[0018]

Met
Val
225
Ser
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

Gly
210
Ser
Gly
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Thr
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

195
Asp

Thr
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

<210> 13
<211> 551
<212> PRT

213> ERMEEERTE (S.

<400> 13
Met Ala Ser Glu Ser

1

Lys
Ala
Asn
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly

Lys

Pro

Ala
Ile
Thr
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

5

Thr Thr Asn Glu Gln

Thr
Asp
230
Leu
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Val
215
Asn
Pro
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

200
Glu

Leu
Ala
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

pyogenes)

Val
Ile
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp

Ile

Thr

Asn Lys Gln Asn

Asn
Asn
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Thr
10

Pro Lys Pro Glu Ser

62

Asp Pro
220

Gln Trp

235

Gln Tyr

Leu Asn
Lys Ser

Gln Ile
300

Val Phe

315

Ser Asn

Thr Val
Ala Ala

Lys Tyr
380

Gly Gly

395

Val Ile

Pro Ala
Ile Ala

Glu Tyr
460

Ala Gln

475

Lys Glu

Thr Ser
Ile Arg

Arg Lys
540

Val Asn

555

Lys

205
Thr

His
Thr
Val
Ile
285
Phe
Ala
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile

525
Val

Ile-

Tyr
Asp
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met

Ile

Ser

Ala
Asn
Ser
2565
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Asn
Tyr
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg
Glu

Ser
560

Ala Ser Thr Glu Thr Thr

15

Ser Glu Leu Thr Thr Glu
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[0019]

Lys
Lys
Lys
65

Ile
Ala
Lys
Asn
Thr
145
Lys
Asp
Thr
His
Thr
225
Val
Ile
Phe
Asp
Glu
305
Phe
Phe
Ser
Asp
Arg
385
Tyr
Gly
Thr
Tyr
Val

465
Pro

Ala
Leu
50

Lys
Asn
Lys
Lys
Thr
130
Tyr
Pro
Leu
Tyr
Asp
210
Glu
Asn
Ser
Tyr
Lys
290
Ala
Val
Ser
Asp
Ala
370
Asn
Pro
Val
Ser
Glu
450
Ile

Phe

Gly
35

Ala
Ser
Asp
Asn
Ala
115
Thr
Pro
Asp
Pro
Ala
195
Asn
Ser
Ser
Lys
Thr
275
Ser
Pro
Lys
Ala
Ile
355
Ala
Val
Ile
Asn
Gly
435
Ile
Thr

Ser

20
Gln

Pro
Glu
Lys
Gly
100
Asp
Pro
Ala
Ala
Gly
180
Asn
Tyr
Met
Lys
Gly
260
Val
Val
Pro
Leu
Ala
340
Leu
Glu
Ile
Ser
Asn
420
Lys
Leu

Lys

Thr

Lys
Lys
Asp
Ile
Glu
Lys
Val
Ala
Val
165
Met
Val
Ser
Val
Ile
245
Glu
Ser
Thr
Leu
Glu
325
Leu
Glu
His
Lys
Tyr
405
Arg
Ile
Trp

Arg

Val

Thr
Glu
Lys
70

Tyr
Thr
Phe
Asp
Leu
150
Val
Gly
Ser
Gly
Tyr
230
Leu
Lys
Ala
Phe
Phe
310
Thr
Lys
Asn
Asn
Asp
390
Thr
Thr
Asn
Asp
Arg

470
Ile

Asp
Met
55

Lys
Ser
Ile
Tle
Ile
135
Gln
Thr
Asp
Thr
Gly
215
Ser
Asp
Lys
Asn
Lys
295
Val
Ser
Gly
Ser
Lys
375
Asn
Ser
Glu
Leu
Glu
455
Trp

Pro

Asp
40

Pro
Lys
Leu
Glu
Val
120
Ser
Leu
Lys
Lys
Ala
200
Asn
Lys
Gly
Val
Leu
280
Glu
Ser
Ser
Thr
Ser
360
Val
Ala
Val
Tyr
Ser
440
Ile
Asp

Leu

25
Met

Leu
Ser
Asn
Asn
105
Ile
Ile
Ala
Arg
Ala
185
Ile
Thr
Ser
Thr
Met
265
Pro
Leu
Asn
Lys
Asp
345
Phe
Val
Thr
Phe
Val
425
His
Asn

Asn

Gly

63

Leu
Glu
Glu
Tyr
90

Phe
Glu
Ile
Asn
Asn
170
Thr
Asp
Leu
Gln
Leu
250
Ile
Asn
Gln
Val
Ser
330
Val
Thr
Thr
Phe
Leu
410
Glu
Gln
Tyr

Asn

Ala

Asn
Ser
Glu
Asn
Val
Arg
Asp
Lys
155
Pro
Val
Asn
Pro
Ile
235
Gly
Ala
Asn
Arg
Ala
315
Asn
Lys
Ala
Lys
Ser
395
Lys
Thr
Gly
Asp
Trp

475
Asn

Ser
Ala
60

Asp
Glu
Pro
Lys
Ser
140
Gly
Gln
Glu
Leu
Ala
220
Glu
Ile
Ala
Pro
Lys
300
Tyr
Asp
Thr
Val
Asp
380
Arg
Asn
Thr
Ala
Asp
460
Tyr

Ser

Asn
45

Glu
His
Leu
Lys
Lys
125
Val
Phe
Lys
Val
Val
205
Arg
Ala
Asp
Tyr
Ala
285
Gly
Gly
Val
Asn
Val
365
Phe
Lys
Asn
Ser
Tyr
445
Lys

Ser

Arg

30
Asp

Lys
Thr
Glu
Glu
110
Lys
Thr
Thr
Ile
Asn
190
Asn
Thr
Ala
Phe
Lys
270
Asp
Val
Arg
Glu
Gly
350
Leu
Asp
Asn
Lys
Thr
430
Val
Gly

Lys

Asn

Met
Glu
Glu
Val
Gly
Asn
Asp
Glu
His
175
Asp
Gln
Gln
Leu
Lys
255
Gln
Val
Ser
Thr
Ala
335
Lys
Gly
Val
Pro
Ile
415
Glu
Ala
Lys

Thr

Ile

Ile
Glu
Glu
Leu
Val
Ile
Arg
Asn
160
Ile
Pro
Trp
Tyr
Asn
240
Ser
Ile
Phe
Asn
Val
320
Ala
Tyr
Gly
Tle
Ala
400
Ala
Tyr
Gln
Glu
Ser

480
Arg
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[0020]

Ile Met Ala Arg Glu

Val Ile Asp Glu Arg

485

500

515

Ile Ser Gly Ser Thr

530

Glu His His His His

545

<210> 14
<211> 1656
<212> DNA

520

535

His His

550

<213> BRRkEERREE (S.

<400> 14

atggctageg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagea
tttgtcaaac
ctaaaaggaa
tttacagctg
tttgatgtta
tatcctattt
agaactgaat
catcaaggeg
aaaggaaaag
ccatttagca
gagtgcactg
ctgtctaaag
acttataagc

<210> 15
<211> 552
<212> PRT

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattce
aaaattttgt
agaaaaaaaa
ggacctatcce
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattgce
ctgecggatgt
atgaagctcce
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatccce
gcttagettg
aaatcaatgt
tcgagcacca

pyogenes)

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgcet
tatcaaagac
tgttttcett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
ggaatggteg
caatatctca
ccaccaccac

<213> ERAREEERE (S. pyogenes)

<400> 15

490

505

gctagtacag
actgaaaaag
gctcccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggceta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgaccet
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttggg
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct
cactga

495

Cys Thr Gly Leu Ala Trp Glu Trp Trp Arg Lys

510

525

540

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttge
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaagc
tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggcectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgcggg
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

Asp Val Lys Leu Ser Lys Glu Ile Asn Val Asn

Leu Ser Pro Tyr Gly Ser Ile Thr Tyr Lys Leu

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtce
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gcettectgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacccagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

Pro Met Ala Ser Glu Ser Asn Lys Gln Asn Thr Ala Ser Thr Glu Thr

1

5

10

15

Thr Thr Thr Asn Glu Gln Pro Lys Pro Glu Ser Ser Glu Leu Thr Thr

20

25

30

Glu Lys Ala Gly Gln Lys Thr Asp Asp Met Leu Asn Ser Asn Asp Met

35

40

64

45

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1656
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[0021]

Ile
Glu
65

Glu
Leu
Val
Ile
Arg
145
Asn
Ile
Pro
Trp
Tyr
225
Asn
Ser
Ile
Phe
Asn
305
Val
Ala
Tyr
Gly
Ile
385
Ala
Ala
Tyr
Gln
Glu
465

Ser

Arg

Lys
50

Lys
Ile
Ala
Lys
Asn
130
Thr
Lys
Asp
Thr
His
210
Thr
Val
Ile
Phe
Asp
290
Glu
Phe
Phe
Ser
Asp
370
Arg
Tyr
Gly
Thr
Tyr
450
Val

Pro

Ile

Leu
Lys
Asn
Lys
Lys
115
Thr
Tyr
Pro
Leu
Tyr
195
Asp
Glu
Asn
Ser
Tyr
275
Lys
Ala
Val
Ser
Asp
355
Ala
Asn
Pro
Val
Ser
435
Glu
Ile
Phe

Met

Ala
Ser
Asp
Asn
100
Ala
Thr
Pro
Asp
Pro
180
Ala
Asn
Ser
Ser
Lys
260
Thr
Ser
Pro
Lys
Ala
340
Ile
Ala
Val
Ile
Asn
420
Gly
Ile
Thr

Ser

Ala
500

Pro
Glu
Lys
85

Gly
Asp
Pro
Ala
Ala
165
Gly
Asn
Tyr
Met
Lys
245
Gly
Val
Val
Pro
Leu
325
Ala
Leu
Glu
Ile
Ser
405
Asn
Lys
Leu
Lys
Thr

485
Arg

Lys
Asp
Ile
Glu
Lys
Val
Ala
150
Val
Met
Val
Ser
Val
230
Ile
Glu
Ser
Thr
Leu
310
Glu
Leu
Glu
His
Lys
390
Tyr
Arg
Ile
Trp
Arg
470
Val

Glu

Glu
55

Lys
Tyr
Thr
Phe
Asp
135
Leu
Val
Gly
Ser
Gly
215
Tyr
Leu
Lys
Ala
Phe
295
Phe
Thr
Lys
Asn
Asn
375
Asp
Thr
Thr
Asn
Asp
455
Arg
Ile

Cys

Met
Lys
Ser
Ile
Ile
120
Ile
Gln
Thr
Asp
Thr
200
Gly
Ser
Asp
Lys
Asn
280
Lys
Val
Ser
Gly
Ser
360
Lys
Asn
Ser
Glu
Leu
440
Glu
Trp

Pro

Thr

Pro
Lys
Leu
Glu
105
Val
Ser
Leu
Lys
Lys
185
Ala
Asn
Lys
Gly
Val
265
Leu
Glu
Ser
Ser
Thr
345
Ser
Val
Ala
Val
Tyr
425
Ser
Ile
Asp

Leu

Gly
505

65

Leu
Ser
Asn
90

Asn
Ile
Ile
Ala
Arg
170
Ala
Ile
Thr
Ser
Thr
250
Met
Pro
Leu
Asn
Lys
330
Asp
Phe
Val
Thr
Phe
410
Val
His
Asn
Asn
Gly

490
Leu

Glu
Glu
75

Tyr
Phe
Glu
Ile
Asn
155
Asn
Thr
Asp
Leu
Gln
235
Leu
Ile
Asn
Gln
Val
315
Ser
Val
Thr
Thr
Phe
395
Leu
Glu
Gln
Tyr
Asn
475
Ala

Ala

Ser
60

Glu
Asn
Val
Arg
Asp
140
Lys
Pro
Val
Asn
Pro
220
Ile
Gly
Ala
Asn
Arg
300
Ala
Asn
Lys
Ala
Lys
380
Ser
Lys
Thr
Gly
Asp
460
Trp

Asn

Trp

Ala
Asp
Glu
Pro
Lys
125
Ser
Gly
Gln
Glu
Leu
205
Ala
Glu
Ile
Ala
Pro
285
Lys
Tyr
Asp
Thr
Val
365
Asp
Arg
Asn
Thr
Ala
445
Asp
Tyr

Ser

Glu

Glu
His
Leu
Lys
110
Lys
Val
Phe
Lys
Val
190
Val
Arg
Ala
Asp
Tyr
270
Ala
Gly
Gly
Val
Asn
350
Val
Phe
Lys
Asn
Ser
430
Tyr
Lys
Ser

Arg

Trp
510

Lys
Thr
Glu
Glu
Lys
Thr
Thr
Ile
175
Asn
Asn
Thr
Ala
Phe
255
Lys
Asp
Val
Arg
Glu
335
Gly
Leu
Asp
Asn
Lys
415
Thr
Val
Gly
Lys
Asn

495
Trp

Glu
Glu
Val
Gly
Asn
Asp
Glu
160
His
Asp
Gln
Gln
Leu
240
Lys
Gln
Val
Ser
Thr
320
Ala
Lys
Gly
Val
Leu
400
Ile
Glu
Ala
Lys
Thr
480
Ile

Arg
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Lys Val Ile Asp Glu Arg Asp Val Lys Leu Ser Lys Glu Ile Asn Val
515 520 525
Asn Ile Ser Gly Ser Thr Leu Ser Pro Tyr Gly Ser Ile Thr Tyr Lys
530 535 540
Leu Glu His His His His His His
545 550

<210> 16
<211> 552
<212> PRT
<213> ERAKBEEREE (S. pyogenes)

<400> 16
Pro Met Ala Ser Glu Ser Asn Lys Gln Asn Thr Ala Ser Thr Glu Thr
1 5 10 15
Thr Thr Thr Asn Glu Gln Pro Lys Pro Glu Ser Ser Glu Leu Thr Thr
20 25 30
Glu Lys Ala Gly Gln Lys Thr Asp Asp Met Leu Asn Ser Asn Asp Met
35 40 45
Ile Lys Leu Ala Pro Lys Glu Met Pro Leu Glu Ser Ala Glu Lys Glu
50 55 60
Glu Lys Lys Ser Glu Asp Lys Lys Lys Ser Glu Glu Asp His Thr Glu
65 70 75 80
Glu Ile Asn Asp Lys Ile Tyr Ser Leu Asn Tyr Asn Glu Leu Glu Val
85 90 95
Leu Ala Lys Asn Gly Glu Thr Ile Glu Asn Phe Val Pro Lys Glu Gly
100 105 110
Val Lys Lys Ala Asp Lys Phe Ile Val Ile Glu Arg Lys Lys Lys Asn
115 120 125
Ile Asn Thr Thr Pro Val Asp Ile Ser Ile Ile Asp Ser Val Thr Asp
130 135 140
Arg Thr Tyr Pro Ala Ala Leu Gln Leu Ala Asn Lys Gly Phe Thr Glu
145 150 155 160
Asn Lys Pro Asp Ala Val Val Thr Lys Arg Asn Pro Gln Lys Ile His
165 170 175
Ile Asp Leu Pro Gly Met Gly Asp Lys Ala Thr Val Glu Val Asn Asp
180 185 190
Pro Thr Tyr Ala Asn Val Ser Thr Ala Ile Asp Asn Leu Val Asn Gln
195 200 205
Trp His Asp Asn Tyr Ser Gly Gly Asn Thr Leu Pro Ala Arg Thr Gln
210 215 220
Tyr Thr Glu Ser Met Val Tyr Ser Lys Ser Gln Ile Glu Ala Ala Leu
225 230 235 240
Asn Val Asn Ser Lys Ile Leu Asp Gly Thr Leu Gly Ile Asp Phe Lys
245 250 255
Ser Ile Ser Lys Gly Glu Lys Lys Val Met Ile Ala Ala Tyr Lys Gln
260 265 270
Ile Phe Tyr Thr Val Ser Ala Asn Leu Pro Asn Asn Pro Ala Asp Val
275 280 285
Phe Asp Lys Ser Val Thr Phe Lys Glu Leu Gln Arg Lys Gly Val Ser
290 295 300
Asn Glu Ala Pro Pro Leu Phe Val Ser Asn Val Ala Tyr Gly Arg Thr
305 310 315 320
Val Phe Val Lys Leu Glu Thr Ser Ser Lys Ser Asn Asp Val Glu Ala
325 330 335
Ala Phe Ser Ala Ala Leu Lys Gly Thr Asp Val Lys Thr Asn Gly Lys
340 345 350

[0022]

66
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[0023]

Tyr
Gly
Ile
385
Ala
Ala
Tyr
Gln
Glu
465
Ser
Arg
Lys

Asn

Leu
545

<210> 17

Ser
Asp
370
Arg
Tyr
Gly
Thr
Tyr
450
Val
Pro
Ile
Val
Ile

530
Glu

Asp
355
Ala
Asn
Pro
Val
Ser
435
Glu
Ile
Phe
Met
Ile
515

Ser

His

<211> 551
<212> PRT

<213> BRARBEEREE (S.
<400> 17

Pro
1
Thr
Glu
Ile
Glu
65
Glu
Leu
Val
Ile
Arg
145

Asn

Ile

Met
Thr
Lys
Lys
50

Lys
Ile
Ala
Lys
Asn
130
Thr
Lys

Asp

Ala
Thr
Ala
35

Leu
Lys
Asn

Lys

Lys
115

Thr

Tyr
Pro

Leu

Ile
Ala
Val
Ile
Asn
420
Gly
Ile
Thr
Ser
Ala
500
Asp
Gly

His

Ser
Asn
20

Gly
Ala
Ser
Asp
Asn
100
Ala
Thr
Pro

Asp

Pro
180

Leu
Glu
Ile
Ser
405
Asn
Lys
Leu
Lys
Thr
485
Arg
Glu

Ser

His

Glu
5
Glu
Gln
Pro
Glu
Lys
85
Gly
Asp
Pro
Ala
Ala

165
Gly

Glu
His
Lys
390
Tyr
Arg
Ile
Trp
Arg
470
Val
Glu
Arg
Thr

His
550

Asn
Asn
375
Asp
Thr
Thr
Asn
Asp
455
Arg
Ile
Gly
Asp
Leu

535
His

Ser
360
Lys
Asn
Ser
Glu
Leu
440
Glu
Trp
Pro
Thr
Val
520

Ser

His

pyogenes)

Ser
Gln
Lys
Lys
Asp
70

Ile
Glu
Lys
Val
Ala
150
Val

Met

Asn
Pro
Thr
Glu
55

Lys
Tyr
Thr
Phe
Asp
135
Leu

Val

Gly

Lys
Lys
Asp
40

Met
Lys
Ser
Ile
Ile
120
Ile
Gln
Thr

Asp

Ser
Val
Ala
Val
Tyr
425
Ser
Ile
Asp
Leu
Gly
505
Lys

Pro

Gln
Pro
25

Asp
Pro
Lys
Leu
Glu
105
Val
Ser
Leu

Lys

Lys
185

67

Phe
Val
Thr
Phe
410
Val
His
Asn
Asn
Gly
490
Leu

Leu

Tyr

Asn
Glu
Met
Leu
Ser
Asn
90

Asn
Ile
Ile
Ala
Arg

170
Ala

Thr
Thr
Phe
395
Leu
Glu
Gln
Tyr
Asn
475
Ala
Ala

Ser

Gly

Thr
Ser
Leu
Glu
Glu
75

Tyr
Phe
Glu
Ile
Asn
155

Asn

Thr

Ala
Lys
380
Ser
Lys
Thr
Gly
Asp
460
Trp
Asn
Trp

Lys

Ser
540

Ala
Ser
Asn
Ser
60

Glu
Asn
Val
Arg
Asp
140
Lys

Pro

Val

Val
365
Asp
Arg
Asn
Thr
Ala
445
Asp
Tyr
Ser
Glu
Glu

525
Ile

Ser
Glu
Ser
45

Ala
Asp
Glu
Pro
Lys
125
Ser
Gly
Gln

Glu

Val
Phe
Lys
Asn
Ser
430
Tyr
Lys
Ser
Arg
Trp
510
Ile

Thr

Thr
Leu
30

Asn
Glu
His
Leu
Lys
110
Lys
Val
Phe
Lys

Val
190

Leu
Asp
Asn
Lys
415
Thr
Val
Gly
Lys
Asn
495
Trp

Asn

Tyr

Glu
Thr
Asp
Lys
Thr
Glu
Glu
Lys
Thr
Thr
Ile

175
Asn

Gly
Val
Pro
400
Ile
Glu
Ala
Lys
Thr
480
Ile
Arg
Val

Lys

Thr
Thr
Met
Glu
Glu
Val
Gly
Asn
Asp
Glu
160
His

Asp
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[0024]

Pro
Trp
Thr
225
Val
Ile
Phe
Asp
Glu
305
Phe
Phe
Ser
Asp
Arg
385
Tyr
Gly
Thr
Tyr
Val
465
Pro
Ile
Val
Ile

Glu
545

Thr
His
210
Glu
Asn
Ser
Tyr
Lys
290
Ala
Val
Ser
Asp
Ala
370
Asn
Pro
Val
Ser
Glu
450
Ile
Phe
Met
Ile
Ser

530
His

Tyr
195
Asp
Ser
Ser
Lys
Thr
275
Ser
Pro
Lys
Ala
Ile
355
Ala
Val
Ile
Asn
Gly
435
Ile
Thr
Ser
Ala
Asp
515
Gly

His

<210> 18
<211> 552
<212> PRT

213> MREREERRT (S.

<400> 18
Pro Met Ala Ser Glu

1

Ala
Asn
Met
Lys
Gly
260
Val
Val
Pro
Leu
Ala
340
Leu
Glu
Ile
Ser
Asn
420
Lys
Leu
Lys
Thr
Arg
500
Glu

Ser

His

Asn
Tyr
Val
Ile
245
Glu
Ser
Thr
Leu
Glu
325
Leu
Glu
His
Lys
Tyr
405
Arg
Ile
Trp
Arg
Val
485
Glu
Arg
Thr

His

5

Thr Thr Thr Asn Glu

20

Val
Ser
Tyr
230
Leu
Lys
Ala
Phe
Phe
310
Thr
Lys
Asn
Asn
Asp
390
Thr
Thr
Asn
Asp
Arg
470
Ile
Cys
Asp

Leu

His
550

Ser
Gly
215
Ser
Asp
Lys
Asn
Lys
295
Val
Ser
Gly
Ser
Lys
375
Asn
Ser
Glu
Leu
Glu
455
Trp
Pro
Thr
Val
Ser

535
His

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

520
Pro

pyogenes)

Ala
Asn
Ser
Thr
Met
265
Pro
Leu
Asn
Lys
Asp
345
Phe
Val
Thr
Phe
Val
425
His
Asn
Asn
Gly
Leu
505

Leu

Tyr

Ile
Thr
Gln
Leu
250
Ile
Asn
Gln
Val
Ser
330
Val
Thr
Thr
Phe
Leu
410
Glu
Gln
Tyr
Asn
Ala
490
Ala

Ser

Gly

Asp
Leu
Ile
235
Gly
Ala
Asn
Arg
Ala
31b
Asn
Lys
Ala
Lys
Ser
395
Lys
Thr
Gly
Asp
Trp
475
Asn
Trp
Lys

Ser

Asn
Pro
220
Glu
Ile
Ala
Pro
Lys
300
Tyr
Asp
Thr
Val
Asp
380
Arg
Asn
Thr
Ala
Asp
460
Tyr
Ser
Glu
Glu

Ile
540

Leu
205
Arg
Ala
Asp
Tyr
Ala
285
Gly
Gly
Val
Asn
Val
365
Phe
Lys
Asn
Ser
Tyr
445
Lys
Ser
Arg
Trp
Ile

525
Thr

Val
Thr
Ala
Phe
Lys
270
Asp
Val
Arg
Glu
Gly
350
Leu
Asp
Asn
Lys
Thr
430
Val
Gly
Lys
Asn
Trp
510

Asn

Tyr

Asn
Gln
Leu
Lys
255
Gln
Val
Ser
Thr
Ala
335
Lys
Gly
Val
Pro
Ile
415
Glu
Ala
Lys
Thr
Ile
495
Arg
Val

Lys

Gln
Tyr
Asn
240
Ser
Ile
Phe
Asn
Val
320
Ala
Tyr
Gly
Ile
Ala
400
Ala
Tyr
Gln
Glu
Ser
480
Arg
Lys

Asn

Leu

Ser Asn Lys Gln Asn Thr Ala Ser Thr Glu Thr

10

15

Gln Pro Lys Pro Glu Ser Ser Glu Leu Thr Thr

25

68

30
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[0025]

Glu
Ile
Glu
65

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

465
Ser

Lys
Lys
50

Lys
Ile
Ala
Lys
Asn
130
Thr
Lys
Asp
Thr
His
210
Thr
Val
Ile
Phe
Asp
290
Glu
Phe
Phe
Ser
Asp
370
Arg
Tyr
Gly
Thr
Tyr
450
Val

Pro

Ala
Leu
Lys
Asn
Lys
Lys
115
Thr
Tyr
Pro
Leu
Tyr
195
Asp
Glu
Asn
Ser
Tyr
275
Lys
Ala
Val
Ser
Asp
355
Ala
Asn
Pro
Val
Ser
435
Glu
Ile

Phe

Gly
Ala
Ser
Asp
Asn
100
Ala
Thr
Pro
Asp
Pro
180
Ala
Asn
Ser
Ser
Lys
260
Thr
Ser
Pro
Lys
Ala
340
Ile
Ala
Val
Ile
Asn
420
Gly
Ile
Thr

Ser

Gln
Pro
Glu
Lys
Gly
Asp
Pro
Ala
Ala
165
Gly
Asn
Tyr
Met
Lys
245
Gly
Val
Val
Pro
Leu
325
Ala
Leu
Glu
Ile
Ser
405
Asn
Lys
Leu
Lys

Thr
485

Lys
Lys
Asp
Ile
Glu
Lys
Val
Ala
150
Val
Met
Val
Ser
Val
230
Ile
Glu
Ser
Thr
Leu
310
Glu
Leu
Glu
His
Lys
390
Tyr
Arg
Ile
Trp
Arg

470
Val

Thr
Glu
55

Lys
Tyr
Thr
Phe
Asp
135
Leu
Val
Gly
Ser
Gly
215
Tyr
Leu
Lys
Ala
Phe
295
Phe
Thr
Lys
Asn
Asn
375
Asp
Thr
Thr
Asn
Asp
455
Arg

Ile

Asp
40

Met
Lys
Ser
Ile
Ile
120
Ile
Gln
Thr
Asp
Thr
200
Gly
Ser
Asp
Lys
Asn
280
Lys
Val
Ser
Gly
Ser
360
Lys
Asn
Ser
Glu
Leu
440
Glu
Trp

Pro

Asp
Pro
Lys
Leu
Glu
105
Val
Ser
Leu
Lys
Lys
185
Ala
Asn
Lys
Gly
Val
265
Leu
Glu
Ser
Ser
Thr
345
Ser
Val
Ala
Val
Tyr
425
Ser
Ile

Asp

Leu

69

Met
Leu
Ser
Asn
Asn
Ile
Ile
Ala
Arg
170
Ala
Ile
Thr
Ser
Thr
250
Met
Pro
Leu
Asn
Lys
330
Asp
Phe
Val
Thr
Phe
410
Val
His
Asn

Asn

Gly
490

Leu
Glu
Glu
75

Tyr
Phe
Glu
Ile
Asn
155
Asn
Thr
Asp
Leu
Gln
235
Leu
Ile
Asn
Gln
Val
315
Ser
Val
Thr
Thr
Phe
395
Leu
Glu
Gln
Tyr
Asn

475
Ala

Asn
Ser
60

Glu
Asn
Val
Arg
Asp
140
Lys
Pro
Val
Asn
Pro
220
Ile
Gly
Ala
Asn
Arg
300
Ala
Asn
Lys
Ala
Lys
380
Ser
Lys
Thr
Gly
Asp
460
Trp

Asn

Ser
45

Ala
Asp
Glu
Pro
Lys
125
Ser
Gly
Gln
Glu
Leu
205
Ala
Glu
Ile
Ala
Pro
285
Lys
Tyr
Asp
Thr
Val
365
Asp
Arg
Asn
Thr
Ala
445
Asp
Tyr

Ser

Asn
Glu
His
Leu
Lys
110
Lys
Val
Phe
Lys
Val
190
Val
Arg
Ala
Asp
Tyr
270
Ala
Gly
Gly
Val
Asn
350
Val
Phe
Lys
Asn
Ser
430
Tyr
Lys

Ser

Arg

Asp
Lys
Thr
Glu
Glu
Lys
Thr
Thr
Ile
175
Asn
Asn
Thr
Ala
Phe
255
Lys
Asp
Val
Arg
Glu
335
Gly
Leu
Asp
Asn
Lys
415
Thr
Val
Gly
Lys

Asn
495

Met
Glu
Glu
Val
Gly
Asn
Asp
Glu
160
His
Asp
Gln
Gln
Leu
240
Lys
Gln
Val
Ser
Thr
320
Ala
Lys
Gly
Val
Pro
400
Ile
Glu
Ala
Lys
Thr

480
Ile
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Arg Ile Met Ala Arg
500
Lys Val Ile Asp Glu
515
Asn Ile Ser Gly Ser
530

Leu Glu His His His
545

<210> 19
<211> 552
<212> PRT

213> EREREEBREE (S

<400> 19
Pro Met Ala Ser Glu
1 5
Thr Thr Thr Asn Glu
20
Glu Lys Ala Gly Gln
35
Ile Lys Leu Ala Pro
50
Glu Lys Lys Ser Glu
65
Glu Ile Asn Asp Lys
85
Leu Ala Lys Asn Gly
100
Val Lys Lys Ala Asp
115
Ile Asn Thr Thr Pro
130
Arg Thr Tyr Pro Ala
145
Asn Lys Pro Asp Ala
165
Ile Asp Leu Pro Gly
180
Pro Thr Tyr Ala Asn
195
Trp His Asp Asn Tyr
210
Tyr Thr Glu Ser Met
225
Asn Val Asn Ser Lys
245
Ser Ile Ser Lys Gly
260
Ile Phe Tyr Thr Val
275
Phe Asp Lys Ser Val
290
Asn Glu Ala Pro Pro
305
Val Phe Val Lys Leu
325

[0026]

Glu
Arg
Thr

His
550

Cys
Asp
Leu

535
His

Thr

Val
520
Ser

His

pyogenes)

Ser
Gln
Lys
Lys
Asp
70

Ile
Glu
Lys
Val
Ala
150
Val
Met
Val
Ser
Val
230
Ile
Glu
Ser
Thr
Leu

310
Glu

Asn
Pro
Thr
Glu
55

Lys
Tyr
Thr
Phe
Asp
135
Leu
Val
Gly
Ser
Gly
215
Tyr
Leu
Lys
Ala
Phe
295
Phe

Thr

Lys
Lys
Asp
40

Met
Lys
Ser
Ile
Ile
120
Ile
Gln
Thr
Asp
Thr
200
Gly
Ser
Asp
Lys
Asn
280
Lys

Val

Ser

Gly Leu Ala Phe Glu Trp Trp Arg

505
Lys

Pro

Gln
Pro
25

Asp
Pro
Lys
Leu
Glu
105
Val
Ser
Leu
Lys
Lys
185
Ala
Asn
Lys
Gly
Val
265
Leu
Glu

Ser

Ser

Leu Ser Lys Glu

Tyr Gly Ser

Asn
10

Glu
Met
Leu
Ser
Asn
90

Asn
Ile
Ile
Ala
Arg
170
Ala
Ile
Thr
Ser
Thr
250
Met
Pro
Leu

Asn

Lys
330

Thr
Ser
Leu
Glu
Glu
Tyr
Phe
Glu
Ile
Asn
1565
Asn
Thr
Asp
Leu
Gln
235
Leu
Ile
Asn
Gln
Val

315
Ser

540

Ala
Ser
Asn
Ser
60

Glu
Asn
Val
Arg
Asp
140
Lys
Pro
Val
Asn
Pro
220
Ile
Gly
Ala
Asn
Arg
300
Ala

Asn

70

525
Ile

Ser
Glu
Ser
45

Ala
Asp
Glu
Pro
Lys
125
Ser
Gly
Gln
Glu
Leu
205
Ala
Glu
Ile
Ala
Pro
285
Lys
Tyr

Asp

510
Ile

Thr

Thr
Leu
Asn
Glu
His
Leu
Lys
110
Lys
Val
Phe
Lys
Val
190
Val
Arg
Ala
Asp
Tyr
270
Ala
Gly
Gly

Val

Asn

Tyr

Glu
15

Thr
Asp
Lys
Thr
Glu
95

Glu
Lys
Thr
Thr
Ile
175
Asn
Asn
Thr
Ala
Phe
255
Lys
Asp
Val
Arg

Glu
335

Val

Lys

Thr
Thr
Met
Glu
Glu
Val
Gly
Asn
Asp
Glu
160
His
Asp
Gln
Gln
Leu
240
Lys
Gln
Val
Ser
Thr

320
Ala
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[0027]

Ala
Tyr
Gly
Ile
385
Ala
Ala
Tyr
Gln
Glu
465
Ser
Arg
Lys

Asn

Leu
545

Phe
Ser
Asp
370
Arg
Tyr
Gly
Thr
Tyr
450
Val
Pro
Ile
Val
Ile

530
Glu

Ser
Asp
355
Ala
Asn
Pro
Val
Ser
435
Glu
Ile
Phe
Met
Ile
515

Ser

His

<210> 20
<211> 544
<212> PRT

213> MRAREERRE (S.

<400> 20
Pro Met Ala

1

Thr Thr Thr

Glu
Ile
Glu
65

Glu
Leu
Val
Ile
Arg

145
Asn

Lys
Lys
50

Lys
Ile
Ala
Lys
Asn
130
Thr

Lys

Ala
35

Leu
Lys
Asn
Lys
Lys
115
Thr
Tyr

Pro

Ala
340
Ile
Ala
Val
Ile
Asn
420
Gly
Ile
Thr
Ser
Ala
500
Asp
Gly

His

Ser
Asn
20

Gly
Ala
Ser
Asp
Asn
100
Ala
Thr

Pro

Asp

Ala
Leu
Glu
Ile
Ser
405
Asn
Lys
Leu
Lys
Thr
485
Arg
Glu

Ser

His

Glu
5
Glu
Gln
Pro
Glu
Lys
85
Gly
Asp
Pro

Ala

Ala
165

Leu
Glu
His
Lys
390
Tyr
Arg
Ile
Trp
Arg
470
Val
Glu
Arg

Thr

His
550

Lys
Asn
Asn
375
Asp
Thr
Thr
Asn
Asn
455
Arg
Ile
Cys
Asp
Leu

535
His

Gly
Ser
360
Lys
Asn
Ser
Glu
Leu
440
Glu
Trp
Pro
Thr
Val
520

Ser

His

pyogenes)

Ser Asn Lys

Gln
Lys
Lys
Asp
70

Ile
Glu
Lys
Val
Ala

150
Val

Pro
Thr
Glu
55

Lys
Tyr
Thr
Phe
Asp
135

Leu

Val

Lys
Asp
40

Met
Lys
Ser
Ile
Ile
120
Ile
Gln

Thr

Thr
345
Ser
Val
Ala
Val
Tyr
425
Ser
Ile
Asp
Leu
Gly
505
Lys

Pro

Gln
Pro
25

Asp
Pro
Lys
Leu
Glu
105
Val
Ser

Leu

Lys

71

Asp
Phe
Val
Thr
Phe
410
Val
His
Asn
Asn
Gly
490
Leu

Leu

Tyr

Asn
10

Glu
Met
Leu
Ser
Asn
Asn
Tle
Ile
Ala

Arg
170

Val
Thr
Thr
Phe
395
Leu
Glu
Gln
Tyr
Asn
475
Ala
Ala

Ser

Gly

Thr
Ser
Leu
Glu
Glu
75

Tyr
Phe
Glu
Ile
Asn

155
Asn

Lys
Ala
Lys
380
Ser
Lys
Thr
Gly
Asp
460
Trp
Asn
Phe
Lys

Ser
540

Ala
Ser
Asn
Ser
Glu
Asn
Val
Arg
Asp
140
Lys

Pro

Thr
Val
365
Asp
Arg
Asn
Thr
Ala
445
Asp
Tyr
Ser
Glu
Glu

525
Ile

Ser
Glu
Ser
45

Ala
Asp
Glu
Pro
Lys
125
Ser

Gly

Gln

Asn
350
Val
Phe
Lys
Asn
Ser
430
Tyr
Lys
Ser
Arg
Trp
510
Ile

Thr

Thr
Leu
30

Asn
Glu
His
Leu
Lys
110
Lys
Val
Phe

Lys

Gly
Leu
Asp
Asn
Lys
415
Thr
Val
Gly
Lys
Asn
495
Trp

Asn

Tyr

Glu
Thr
Asp
Lys
Thr
Glu
Glu
Lys
Thr
Thr

Ile
175

Lys
Gly
Val
Pro
400
Ile
Glu
Ala
Lys
Thr
480
Ile
Arg
Val

Lys

Thr
Thr
Met
Glu
Glu
80

Val
Gly
Asn
Asp
Glu

160
His
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[0028]

Ile
Pro
Trp
Tyr
225
Asn
Ser
Ile
Phe
Asn
305
Val
Ala
Tyr
Gly
Ile
385
Ala
Ala
Tyr
Gln
Glu
465
Ser
Arg

Lys

Asn

210> 21

Asp
Thr
His
210
Thr
Val
Ile
Phe
Asp
290
Glu
Phe
Phe
Ser
Asp
370
Arg
Tyr
Gly
Thr
Tyr
450
Val
Pro
Ile
Val

Ile
530

Leu
Tyr
195
Asp
Glu
Asn
Ser
Tyr
275
Lys
Ala
Val
Ser
Asp
355
Ala
Asn
Pro
Val
Ser
435
Glu
Ile
Phe
Met
Ile

515
Ser

<211> 572
<212> PRT

<213> ERARBERRE (S.
<400> 21

Pro
180
Ala
Asn
Ser
Ser
Lys
260
Thr
Ser
Pro
Lys
Ala
340
Ile
Ala
Val
Tle
Asn
420
Gly
Ile
Thr
Ser
Ala
500
Asp

Gly

Gly
Asn
Tyr
Met
Lys
245
Gly
Val
Val
Pro
Leu
325
Ala
Leu
Glu
Ile
Ser
405
Asn
Lys
Leu
Lys
Thr
485
Arg

Glu

Ser

Pro Met Ser Asn Lys

1

5

Leu Leu Thr Ala Ala

20

Met
Val
Ser
Val
230
Ile
Glu
Ser
Thr
Leu
310
Glu
Leu
Glu
His
Lys
390
Tyr
Arg
Ile
Trp
Arg
470
Val
Glu

Arg

Thr

Gly
Ser
Gly
215
Tyr
Leu
Lys
Ala
Phe
295
Phe
Thr
Lys
Asn
Asn
375
Asp
Thr
Thr
Asn
Asp
455
Arg
Ile
Cys

Asp

Leu
535

Asp
Thr
200
Gly
Ser
Asp
Lys
Asn
280
Lys
Val
Ser
Gly
Ser
360
Lys
Asn
Ser
Glu
Leu
440
Glu
Trp
Pro
Thr
Val

520
Ser

pyogenes)

Lys Thr Phe

Leu Ile Ile

Lys
185
Ala
Asn
Lys
Gly
Val
265
Leu
Glu
Ser
Ser
Thr
345
Ser
Val
Ala
Val
Tyr
425
Ser
Ile
Asp
Leu
Gly
505
Lys

Pro

Lys

Ala Thr
Ile Asp
Thr Leu

Ser Gln
235

Thr Leu

250

Met Ile

Pro Asn
Leu Gln

Asn Val
315

Lys Ser

330

Asp Val

Phe Thr
Val Thr
Thr Phe
395
Phe Leu
410
Val Glu
His Gln
Asn Tyr
Asn Asn
475
Gly Ala
490
Leu Ala

Leu Ser

Tyr Gly

Lys Tyr
10

Val
Asn
Pro
220
Ile
Gly
Ala
Asn
Arg
300
Ala
Asn
Lys
Ala
Lys
380
Ser
Lys
Thr
Gly
Asp
460
Trp
Asn
Trp

Lys

Ser
540

Ser

Gly Asn Leu Val

25

72

Glu
Leu
205
Ala
Glu
Ile
Ala
Pro
285
Lys
Tyr
Asp
Thr
Val
365
Asp
Arg
Asn
Thr
Ala
445
Asp
Tyr
Ser
Glu
Glu

525
Ile

Arg

Thr

Val
190
Val
Arg
Ala
Asp
Tyr
270
Ala
Gly
Gly
Val
Asn
350
Val
Phe
Lys
Asn
Ser
430
Tyr
Lys
Ser
Arg
Trp
510
Ile

Thr

Val

Ala
30

Asn
Asn
Thr
Ala
Phe
255
Lys
Asp
Val
Arg
Glu
335
Gly
Leu
Asp
Asn
Lys
415
Thr
Val
Gly
Lys
Asn
495
Trp

Asn

Tyr

Ala
15
Asn

Asp
Gln
Gln
Leu
240
Lys
Gln
Val
Ser
Thr
320
Ala
Lys
Gly
Val
Leu
400
Ile
Glu
Ala
Lys
Thr
480
Ile
Arg
Val

Lys

Gly

Ala
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[0029]

Glu
Glu
Gln
65

Pro
Glu
Lys
Gly
Asp
145
Pro
Ala
Ala
Gly
Asn
225
Tyr
Met
Lys
Gly
Val
305
Val
Pro
Leu
Ala
Leu
385
Glu
Ile
Ser
Asn
Lys

465
Leu

Ser
Gln
50

Lys
Lys
Asp
Ile
Glu
130
Lys
Val
Ala
Val
Met
210
Val
Ser
Val
Ile
Glu
290
Ser
Thr
Leu
Glu
Leu
370
Glu
His
Lys
Tyr
Arg
450
Ile

Trp

Asn
35

Pro
Thr
Glu
Lys
Tyr
115
Thr
Phe
Asp
Leu
Val
195
Gly
Ser
Gly
Tyr
Leu
275
Lys
Ala
Phe
Phe
Thr
355
Lys
Asn
Asn
Asp
Thr
435
Thr

Asn

Asp

Lys
Lys
Asp
Met
Lys
100
Ser
Ile
Ile
Ile
Gln
180
Thr
Asp
Thr
Gly
Ser
260
Asp
Lys
Asn
Lys
Val
340
Ser
Gly
Ser
Lys
Asn
420
Ser
Glu

Leu

Glu

Gln
Pro
Asp
Pro
85

Lys
Leu
Glu
Val
Ser
165
Leu
Lys
Lys
Ala
Asn
245
Lys
Gly
Val
Leu
Glu
325
Ser
Ser
Thr
Ser
Val
405
Ala
Val
Tyr

Ser

Ile
485

Asn
Glu
Met
70

Leu
Ser
Asn
Asn
Ile
150
Ile
Ala
Arg
Ala
Ile
230
Thr
Ser
Thr
Met
Pro
310
Leu
Asn
Lys
Asp
Phe
390
Val
Thr
Phe
Val
His

470
Asn

Thr
Ser
Leu
Glu
Glu
Tyr
Phe
135
Glu
Ile
Asn
Asn
Thr
215
Asp
Leu
Gln
Leu
Ile
295
Asn
Gln
Val
Ser
Val
375
Thr
Thr
Phe
Leu
Glu
455
Gln

Tyr

Ala
40

Ser
Asn
Ser
Glu
Asn
120
Val
Arg
Asp
Lys
Pro
200
Val
Asn
Pro
Ile
Gly
280
Ala
Asn
Arg
Ala
Asn
360
Lys
Ala
Lys
Ser
Lys
440
Thr
Gly

Asp

Ser
Glu
Ser
Ala
Asp
105
Glu
Pro
Lys
Ser
Gly
185
Gln
Glu
Leu
Ala
Glu
265
Ile
Ala
Pro
Lys
Tyr
345
Asp
Thr
Val
Asp
Arg
425
Asn
Thr
Ala

Asp

73

Thr
Leu
Asn
Glu
90

His
Leu
Lys
Lys
Val
170
Phe
Lys
Val
Val
Arg
250
Ala
Asp
Tyr
Ala
Gly
330
Gly
Val
Asn
Val
Phe
410
Lys
Asn
Ser

Tyr

Lys
490

Glu
Thr
Asp
75

Lys
Thr
Glu
Glu
Lys
155
Thr
Thr
Ile
Asn
Asn
235
Thr
Ala
Phe
Lys
Asp
315
Val
Arg
Glu
Gly
Leu
395
Asp
Asn
Lys
Thr
Val

475
Gly

Thr
Thr
60

Met
Glu
Glu
Val
Gly
140
Asn
Asp
Glu
His
Asp
220
Gln
Gln
Leu
Lys
Gln
300
Val
Ser
Thr
Ala
Lys
380
Gly
Val
Pro
Ile
Glu
460
Ala

Lys

Thr
Glu
Ile
Glu
Glu
Leu
125
Val
Ile
Arg
Asn
Ile
205
Pro
Trp
Tyr
Asn
Ser
285
Ile
Phe
Asn
Val
Ala
365
Tyr
Gly
Ile
Ala
Ala
445
Tyr

Gln

Glu

Thr
Lys
Lys
Lys
Ile
110
Ala
Lys
Asn
Thr
Lys
190
Asp
Thr
His
Thr
Val
270
Ile
Phe
Asp
Glu
Phe
350
Phe
Ser
Asp
Arg
Tyr
430
Gly
Thr

Tyr

Val

Thr
Ala
Leu
Lys
95

Asn
Lys
Lys
Thr
Tyr
175
Pro
Leu
Tyr
Asp
Glu
255
Asn
Ser
Tyr
Lys
Ala
335
Val
Ser
Asp
Ala
Asn
415
Pro
Val
Ser

Glu

Ile
495

Asn
Gly
Ala
80

Ser
Asp
Asn
Ala
Thr
160
Pro
Asp
Pro
Ala
Asn
240
Ser
Ser
Lys
Thr
Ser
320
Pro
Lys
Ala
Ile
Ala
400
Val
Ile
Asn
Gly
Ile

480
Thr
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[0030]

Lys Arg Arg

Thr Val Ile

515

Arg Glu Cys

530

Glu Arg Asp

545

Ser Thr Leu

<210> 22
211> 572
<212> PRT

<213> ERERBERRE (S.

<400> 22

Pro
1

Leu
Glu
Glu
Gln
65

Pro
Glu
Lys
Gly
Asp
145
Pro
Ala
Ala
Gly
Asn
225
Tyr
Met
Lys
Gly

Val
305

Met
Leu
Ser
Gln
50

Lys
Lys
Asp
Ile
Glu
130
Lys
Val
Ala
Val
Met
210
Val
Ser
Val
Ile
Glu

290
Ser

Trp
500
Pro
Thr
Val

Ser

Asp
Leu
Gly
Lys

Pro
565

Ser Asn Lys

Thr
Asn
35

Pro
Thr
Glu
Lys
Tyr
115
Thr
Phe
Asp
Leu
Val
195
Gly
Ser
Gly
Tyr
Leu
275
Lys

Ala

Ala
20

Lys
Lys
Asp
Met
Lys
100
Ser
Ile
Ile
Ile
Gln
180
Thr
Asp
Thr
Gly
Ser
260
Asp
Lys

Asn

5
Ala

Gln
Pro
Asp
Pro
85

Lys
Leu
Glu
Val
Ser
165
Leu
Lys
Lys
Ala
Asn
245
Lys
Gly
Val

Leu

Asn
Gly
Leu
Leu

550
Tyr

Asn
Ala
Ala
535

Ser

Gly

Trp
Asn
520
Phe
Lys

Ser

pyogenes)

Lys
Leu
Asn
Glu
Met
70

Leu
Ser
Asn
Asn
Ile
150
Ile
Ala
Arg
Ala
Ile
230
Thr
Ser
Thr

Met

Pro
310

Thr
Ile
Thr
Ser
55

Leu
Glu
Glu
Tyr
Phe
135
Glu
Ile
Asn
Asn
Thr
215
Asp
Leu
Gln
Leu
Ile

295
Asn

Phe
Ile
Ala
40

Ser
Asn
Ser
Glu
Asn
120
Val
Arg
Asp
Lys
Pro
200
Val
Asn
Pro
Ile
Gly
280
Ala

Asn

Tyr
505
Ser
Glu
Glu

Ile

Lys
Gly
25

Ser
Glu
Ser
Ala
Asp
105
Glu
Pro
Lys
Ser
Gly
185
Gln
Glu
Leu
Ala
Glu
265
Ile
Ala

Pro

74

Ser
Arg
Trp
Ile

Thr
570

Lys
10

Asn
Thr
Leu
Asn
Glu
90

His
Leu
Lys
Lys
Val
170
Phe
Lys
Val
Val
Arg
250
Ala
Asp
Tyr

Ala

Lys
Asn
Trp
Asn

555
Tyr

Tyr
Leu
Glu
Thr
Asp
75

Lys
Thr
Glu
Glu
Lys
155
Thr
Thr
Ile
Asn
Asn
235
Thr
Ala
Phe

Lys

Asp
315

Thr
Ile
Arg
540
Val

Lys

Ser
Val
Thr
Thr
60

Met
Glu
Glu
Val
Gly
140
Asn
Asp
Glu
His
Asp
220
Gln
Gln
Leu
Lys
Gln

300
Val

Ser
Arg
525
Lys

Asn

Arg
Thr
Thr
45

Glu
Ile
Glu
Glu
Leu
125
Val
Ile
Arg
Asn
Ile
205
Pro
Trp
Tyr
Asn
Ser
285
Ile

Phe

Pro
510
Ile
Val

Ile

Val
Ala
Thr
Lys
Lys
Lys
Ile
110
Ala
Lys
Asn
Thr
Lys
190
Asp
Thr
His
Thr
Val
270
Ile
Phe

Asp

Phe
Met
Ile

Ser

Ala
15

Asn
Thr
Ala
Leu
Lys
95

Asn
Lys
Lys
Thr
Tyr
175
Pro
Leu
Tyr
Asp
Glu
255
Asn
Ser

Tyr

Lys

Ser
Ala
Asp

Gly
560

Gly
Ala
Asn
Gly
Ala
80

Ser
Asp
Asn
Ala
Thr
160
Pro
Asp
Pro
Ala
Asn
240
Ser
Ser
Lys

Thr

Ser
320
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[0031]

Val
Pro
Leu
Ala
Leu
385
Glu
Ile
Ser
Asn
Lys
465
Leu
Lys
Thr
Arg
Glu

545
Ser

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

Thr

Phe
Phe
Thr
355
Lys
Asn
Asn
Asp
Thr
435
Thr
Asn
Asp
Arg
Ile
515
Gly
Asp

Leu

<210> 23
<211> 571
<212> PRT

<213> ERMEERRE (S.

<400> 23

Pro
1
Leu
Glu
Glu
Gln
65
Pro
Glu
Lys

Gly

Met
Leu
Ser
Gln
50

Lys
Lys

Asp

Ile

Ser
Thr
Asn
35

Pro
Thr
Glu

Lys

Tyr
115

Glu Thr

130

Lys
Val
340
Ser
Gly
Ser
Lys
Asn
420
Ser
Glu
Leu
Glu
Trp
500
Pro
Thr
Val

Ser

Asn
Ala
20

Lys
Lys
Asp
Met
Lys
100

Ser

Ile

Glu
325
Ser
Ser
Thr
Ser
Val
405
Ala
Val
Tyr
Ser
Ile
485
Asp
Leu
Gly
Lys

Pro
565

Lys
5
Ala
Gln
Pro
Asp
Pro
85
Lys

Leu

Glu

Leu
Asn
Lys
Asp
Phe
390
Val
Thr
Phe
Val
His
470
Asn
Asn
Gly
Leu
Leu

550
Tyr

Gln
Val
Ser
Val
375
Thr
Thr
Phe
Leu
Glu
455
Gln
Tyr
Asn
Ala
Ala
535

Ser

Gly

Arg
Ala
Asn
360
Lys
Ala
Lys
Ser
Lys
440
Thr
Gly
Asp
Trp
Asn
520
Trp
Lys

Ser

pyogenes)

Lys Thr Phe

Leu
Asn
Glu
Met
70

Leu
Ser

Asn

Asn

Ile
Thr
Ser
55

Leu
Glu
Glu

Tyr

Phe
135

Ile
Ala
40

Ser
Asn
Ser
Glu
Asn

120
Val

Lys
Tyr
345
Asp
Thr
Val
Asp
Arg
425
Asn
Thr
Ala
Asp
Tyr
505
Ser
Glu
Glu

Ile

Lys
Gly
25

Ser
Glu
Ser

Ala

Asp
105
Glu

Pro

Gly
330
Gly
Val
Asn
Val
Phe
410
Lys
Asn
Ser
Tyr
Lys
490
Ser
Arg
Trp
Ile

Thr
570

Lys
10

Asn
Thr
Leu
Asn
Glu
90

His
Leu

Lys

75

Val
Arg
Glu
Gly
Leu
395
Asp
Asn
Lys
Thr
Val
475
Gly
Lys
Asn
Trp
Asn

555
Tyr

Tyr
Leu
Glu
Thr
Asp
75

Lys
Thr
Glu

Glu

Ser
Thr
Ala
Lys
380
Gly
Val
Pro
Ile
Glu
460
Ala
Lys
Thr
Ile
Arg
540
Val

Lys

Ser
Val
Thr
Thr
60

Met
Glu
Glu
Val

Gly
140

Asn
Val
Ala
365
Tyr
Gly
Ile
Ala
Ala
445
Tyr
Gln
Glu
Ser
Arg
525
Lys

Asn

Arg
Thr
Thr
45

Glu
Ile
Glu
Glu
Leu

125
Val

Glu
Phe
350
Phe
Ser
Asp
Arg
Tyr
430
Gly
Thr
Tyr
Val
Pro
510
Ile
Val

Ile

Val
Ala
Thr
Lys
Lys
Lys
Ile
110
Ala

Lys

Ala
335
Val
Ser
Asp
Ala
Asn
415
Pro
Val
Ser
Glu
Ile
495
Phe
Met
Ile

Ser

Ala
15

Asn
Thr
Ala
Leu
Lys
95

Asn

Lys

Lys

Pro
Lys
Ala
Ile
Ala
400
Val
Ile
Asn
Gly
Ile
480
Thr
Ser
Ala
Asp

Gly
560

Gly
Ala
Asn
Gly
Ala
80

Ser
Asp

Asn

Ala
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Asp
145
Pro
Ala
Ala
Gly
Asn
225
Tyr
Val
Ile
Glu
Ser
305
Thr
Leu
Glu
Leu
Glu
385
His
Lys
Tyr
Arg
Ile
465
Trp
Arg
Val
Glu
Arg

545
Thr

Lys
Val
Ala
Val
Met
210
Val
Ser
Tyr
Leu
Lys
290
Ala
Phe
Phe
Thr
Lys
370
Asn
Asn
Asp
Thr
Thr
450
Asn
Asp
Arg
Ile
Cys
530
Asp

Leu

Phe
Asp
Leu
Val
195
Gly
Ser
Gly
Ser
Asp
275
Lys
Asn
Lys
Val
Ser
355
Gly
Ser
Lys
Asn
Ser
435
Glu
Leu
Glu
Trp
Pro
515
Thr
Val

Ser

<210> 24
<211> 572

Ile
Ile
Gln
180
Thr
Asp
Thr
Gly
Lys
260
Gly
Val
Leu
Glu
Ser
340
Ser
Thr
Ser
Val
Ala
420
Val
Tyr
Ser
Ile
Asp
500
Leu
Gly
Lys

Pro

Val
Ser
165
Leu
Lys
Lys
Ala
Asn
245
Ser
Thr
Met
Pro
Leu
325
Asn
Lys
Asp
Phe
Val
405
Thr
Phe
Val
His
Asn
485
Asn
Gly
Leu

Leu

Tyr
565

Ile
150
Ile
Ala
Arg
Ala
Ile
230
Thr
Gln
Leu
Ile
Asn
310
Gln
Val
Ser
Val
Thr
390
Thr
Phe
Leu
Glu
Gln
470
Tyr
Asn
Ala
Ala
Ser

550
Gly

Glu
Ile
Asn
Asn
Thr
215
Asp
Leu
Ile
Gly
Ala
295
Asn
Arg
Ala
Asn
Lys
375
Ala
Lys
Ser
Lys
Thr
455
Gly
Asp
Trp
Asn
Trp
535
Lys

Ser

Arg
Asp
Lys
Pro
200
Val
Asn
Pro
Glu
Ile
280
Ala
Pro
Lys
Tyr
Asp
360
Thr
Val
Asp
Arg
Asn
440
Thr
Ala
Asp
Tyr
Ser
520
Glu
Glu

Ile

Lys
Ser
Gly
185
Gln
Glu
Leu
Arg
Ala
265
Asp
Tyr
Ala
Gly
Gly
345
Val
Asn
Val
Phe
Lys
425
Asn
Ser
Tyr
Lys
Ser
505
Arg
Trp
Ile

Thr

76

Lys
Val
170
Phe
Lys
Val
Val
Thr
250
Ala
Phe
Lys
Asp
Val
330
Arg
Glu
Gly
Leu
Asp
410
Asn
Lys
Thr
Val
Gly
490
Lys
Asn
Trp

Asn

Tyr
570

Lys
155
Thr
Thr
Ile
Asn
Asn
235
Gln
Leu
Lys
Gln
Val
315
Ser
Thr
Ala
Lys
Gly
395
Val
Pro
Ile
Glu
Ala
475
Lys
Thr
Ile
Arg
Val

555
Lys

Asn
Asp
Glu
His
Asp
220
Gln
Tyr
Asn
Ser
Ile
300
Phe
Asn
Val
Ala
Tyr
380
Gly
Ile
Ala
Ala
Tyr
460
Gln
Glu
Ser
Arg
Lys

540
Asn

Ile
Arg
Asn
Ile
205
Pro
Trp
Thr
Val
Ile
285
Phe
Asp
Glu
Phe
Phe
365
Ser
Asp
Arg
Tyr
Gly
445
Thr
Tyr
Val
Pro
Ile
525
Val

Ile

Asn
Thr
Lys
190
Asp
Thr
His
Glu
Asn
270
Ser
Tyr
Lys
Ala
Val
350
Ser
Asp
Ala
Asn
Pro
430
Val
Ser
Glu
Ile
Phe
510
Met
Ile

Ser

Thr
Tyr
175
Pro
Leu
Tyr
Asp
Ser
255
Ser
Lys
Thr
Ser
Pro
335
Lys
Ala
Ile
Ala
Val
415
Ile
Asn
Gly
Ile
Thr
495
Ser
Ala
Asp

Gly

Thr
160
Pro
Asp
Pro
Ala
Asn
240
Met
Lys
Gly
Val
Val
320
Pro
Leu
Ala
Leu
Glu
400
Ile
Ser
Asn
Lys
Leu
480
Lys
Thr
Arg
Glu

Ser
560



CN 101977926 A

F

¢l

32/50 5T

[0033]

<212> PRT

<213> ERAREERRTE (S.

<400> 24

Pro
1
Leu
Glu
Glu
Gln

65

Pro
Glu
Lys
Gly
Asp
145
Pro
Ala
Ala
Gly
Asn
225
Tyr
Met
Lys
Gly
Val
305
Val
Pro
Leu
Ala
Leu
385
Glu

Ile

Met
Leu
Ser
Gln
50

Lys
Lys
Asp
Ile
Glu
130
Lys
Val
Ala
Val
Met
210
Val
Ser
Val
Ile
Glu
290
Ser
Thr
Leu
Glu
Leu
370
Glu
His

Lys

Ser
Thr
Asn
35

Pro
Thr
Glu
Lys
Tyr
115
Thr
Phe
Asp
Leu
Val
195
Gly
Ser
Gly
Tyr
Leu
275
Lys
Ala
Phe
Phe
Thr
355
Lys
Asn

Asn

Asp

Asn
Ala
20

Lys
Lys
Asp
Met
Lys
100
Ser
Ile
Ile
Ile
Gln
180
Thr
Asp
Thr
Gly
Ser
260
Asp
Lys
Asn
Lys
Val
340
Ser
Gly
Ser

Lys

Asn
420

Lys
5
Ala
Gln
Pro
Asp
Pro

85

Lys
Leu
Glu
Val
Ser
165
Leu
Lys
Lys
Ala
Asn
245
Lys
Gly
Val
Leu
Glu
325
Ser
Ser
Thr
Ser
Val

405
Ala

pyogenes)

Lys
Leu
Asn
Glu
Met
70

Leu
Ser
Asn
Asn
Ile
150
Ile
Ala
Arg
Ala
Ile
230
Thr
Ser
Thr
Met
Pro
310
Leu
Asn
Lys
Asp
Phe
390
Val

Thr

Thr
Ile
Thr
Ser
55

Leu
Glu
Glu
Tyr
Phe
135
Glu
Ile
Asn
Asn
Thr
215
Asp
Leu
Gln
Leu
Ile
295
Asn
Gln
Val
Ser
Val
375
Thr
Thr

Phe

Phe
Ile
Ala
40

Ser
Asn
Ser
Glu
Asn
120
Val
Arg
Asp
Lys
Pro
200
Val
Asn
Pro
Ile
Gly
280
Ala
Asn
Arg
Ala
Asn
360
Lys
Ala
Lys

Ser

Lys
Gly
25

Ser
Glu
Ser
Ala
Asp
105
Glu
Pro
Lys
Ser
Gly
185
Gln
Glu
Leu
Ala
Glu
265
Ile
Ala
Pro
Lys
Tyr
345
Asp
Thr
Val
Asp

Arg
425

7

Lys
10

Asn
Thr
Leu
Asn
Glu
His
Leu
Lys
Lys
Val
170
Phe
Lys
Val
Val
Arg
250
Ala
Asp
Tyr
Ala
Gly
330
Gly
Val
Asn
Val
Phe

410
Lys

Tyr
Leu
Glu
Thr
Asp
75

Lys
Thr
Glu
Glu
Lys
155
Thr
Thr
Ile
Asn
Asn
235
Thr
Ala
Phe
Lys
Asp
315
Val
Arg
Glu
Gly
Leu
395
Asp

Asn

Ser
Val
Thr
Thr
60

Met
Glu
Glu
Val
Gly
140
Asn
Asp
Glu
His
Asp
220
Gln
Gln
Leu
Lys
Gln
300
Val
Ser
Thr
Ala
Lys
380
Gly
Val

Pro

Arg
Thr
Thr
45

Glu
Ile
Glu
Glu
Leu
125
Val
Ile
Arg
Asn
Ile
2056
Pro
Trp
Tyr
Asn
Ser
285
Ile
Phe
Asn
Val
Ala
365
Tyr
Gly
Ile

Ala

Val
Ala
Thr
Lys
Lys
Lys
Ile
110
Ala
Lys
Asn
Thr
Lys
190
Asp
Thr
His
Thr
Val
270
Ile
Phe
Asp
Glu
Phe
350
Phe
Ser
Asp

Arg

Tyr
430

Ala
15

Asn
Thr
Ala
Leu
Lys
95

Asn
Lys
Lys
Thr
Tyr
175
Pro
Leu
Tyr
Asp
Glu
255
Asn
Ser
Tyr
Lys
Ala
335
Val
Ser
Asp
Ala
Asn

415
Pro

Gly
Ala
Asn
Gly
Ala
80

Ser
Asp
Asn
Ala
Thr
160
Pro
Asp
Pro
Ala
Asn
240
Ser
Ser
Lys
Thr
Ser
320
Pro
Lys
Ala
Ile
Ala
400
Val

Ile
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[0034]

Ser Tyr Thr Ser Val
435
Asn Arg Thr Glu Tyr
450
Lys Ile Asn Leu Ser
465
Leu Trp Asn Glu Ile
485
Lys Arg Arg Trp Asp
500
Thr Val Ile Pro Leu
515
Arg Glu Cys Thr Gly
530
Glu Arg Asp Val Lys
545
Ser Thr Leu Ser Pro
565

<210> 25
<211> 544
<212> PRT

213> BREKBERREH (S

<400> 25
Pro Met Ala Ser Glu
1 5
Thr Thr Thr Asn Glu
20
Glu Lys Ala Gly Gln
35
Ile Lys Leu Ala Pro
50
Glu Lys Lys Ser Glu
65
Glu Ile Asn Asp Lys
85
Leu Ala Lys Asn Gly
100
Val Lys Lys Ala Asp
115
Ile Asn Thr Thr Pro
130
Arg Thr Tyr Pro Ala
145
Asn Lys Pro Asp Ala
165
Ile Asp Leu Pro Gly
180
Pro Thr Tyr Ala Asn
195
Trp His Asp Asn Tyr
210
Tyr Thr Glu Ser Met
225
Asn Val Asn Ser Lys
245

Phe
Val
His
470
Asn
Asn
Gly
Leu
Leu

550
Tyr

Leu
Glu

455
Gln

Tyr
Asn
Ala
Ala
535

Ser

Gly

Lys
440
Thr
Gly
Asp
Trp
Asn
520
Phe
Lys

Ser

pyogenes)

Ser
Gln
Lys
Lys
Asp
70

Ile
Glu
Lys
Val
Ala
150
Val
Met
Val
Ser
Val

230
Ile

Asn
Pro
Thr
Glu
55

Lys
Tyr
Thr
Phe
Asp
135
Leu
Val
Gly
Ser
Gly
215
Tyr

Leu

Lys
Lys
Asp
40

Met
Lys
Ser
Ile
Ile
120
Ile
Gln
Thr
Asp
Thr
200
Gly

Ser

Asp

Asn
Thr
Ala
Asp
Tyr
505
Ser
Glu
Glu

Ile

Gln
Pro
25

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

Lys

Gly

Asn
Ser
Tyr
Lys
490
Ser
Arg
Trp
Ile

Thr
570

Asn
10

Glu
Met
Leu
Ser
Asn
Asn
Ile
Ile
Ala
Arg
170
Ala
Ile
Thr

Ser

Thr
250

78

Lys
Thr
Val
475
Gly
Lys
Asn
Trp
Asn

5b5
Tyr

Thr
Ser
Leu
Glu
Glu
Tyr
Phe
Glu
Ile
Asn
155
Asn
Thr
Asp
Leu
Gln

235
Leu

Ile
Glu
460
Ala
Lys
Thr
Ile
Arg
540
Val

Lys

Ala
Ser
Asn
Ser
60

Glu
Asn
Val
Arg
Asp
140
Lys
Pro
Val
Asn
Pro
220
Ile

Gly

Ala
445
Tyr
Gln
Glu
Ser
Arg
525
Lys

Asn

Ser
Glu
Ser
45

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

Ile

Gly
Thr
Tyr
Val
Pro
510
Ile
Val

Ile

Thr
Leu
30

Asn
Glu
His
Leu
Lys
110
Lys
Val
Phe
Lys
Val
190
Val
Arg
Ala

Asp

Val
Ser
Glu
Ile
495
Phe
Met
Ile

Ser

Glu
15

Thr
Asp
Lys
Thr
Glu
Glu
Lys
Thr
Thr
Ile
175
Asn
Asn
Thr
Ala

Phe
255

Asn
Gly
Ile
480
Thr
Ser
Ala

Asp

Gly
560

Thr
Thr
Met
Glu
Glu
Val
Gly
Asn
Asp
Glu
160
His
Asp
Gln
Gln
Leu

240
Lys
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[0035]

Ser Ile Ser

Ile Phe Tyr
275
Phe Asp Lys
290
Asn Glu Ala
305
Val Phe Val

Ala Phe Ser

Tyr Ser Asp
355
Gly Asp Ala
370
Ile Arg Asn
385
Ala Tyr Pro

Ala Gly Val

Tyr Thr Ser
435
Gln Tyr Glu
450
Glu Val Ile
465
Ser Pro Phe

Arg Ile Met

Lys Val Ile

515

Asn Ile Ser
530

<210> 26
<211> 544
<212> PRT

<213> ERARBEERE (S.

<400> 26

Pro Met Ala
1

Thr Thr Thr

Glu Lys Ala
35
Ile Lys Leu
50
Glu Lys Lys
65
Glu Ile Asn

Leu Ala Lys

Lys
260
Thr
Ser
Pro
Lys
Ala
340
Ile
Ala
Val
Ile
Asn
420
Gly
Ile
Thr
Ser
Ala
500
Asp

Gly

Ser
Asn
20

Gly
Ala
Ser

Asp

Asn
100

Gly
Val
Val
Pro
Leu
325
Ala
Leu
Glu
Ile
Ser
405
Asn
Lys
Leu
Lys
Thr
485
Arg

Glu

Ser

Glu
5
Glu
Gln
Pro
Glu
Lys

85
Gly

Glu Lys
Ser Ala

Thr Phe
295

Leu Phe

310

Glu Thr

Leu Lys
Glu Asn

His Asn
375

Lys Asp

390

Tyr Thr

Arg Thr
Ile Asn
Trp Asp
455
Arg Arg
470
Val Ile
Glu Cys
Arg Asp

Thr Leu
535

Lys
Asn
280
Lys
Val
Ser
Gly
Ser
360
Lys
Asn
Ser
Glu
Leu
440
Glu
Trp
Pro
Thr
Val

520
Ser

pyogenes)

Ser Asn
Gln Pro
Lys Thr

Lys Glu
55

Asp Lys

70

Ile Tyr

Glu Thr

Lys
Lys
Asp
40

Met
Lys

Ser

Ile

Val
265
Leu
Glu
Ser
Ser
Thr
345
Ser
Val
Ala
Val
Tyr
425
Ser
Ile
Asp
Leu
Gly
505
Lys

Pro

Gln
Pro
Asp
Pro
Lys
Leu

Glu
105

79

Met
Pro
Leu
Asn
Lys
330
Asp
Phe
Val
Thr
Phe
410
Val
His
Asn
Asn
Gly
490
Leu

Leu

Tyr

Asn
10

Glu
Met
Leu
Ser
Asn

90
Asn

Ile
Asn
Gln
Val
315
Ser
Val
Thr
Thr
Phe
395
Leu
Glu
Gln
Tyr
Asn
475
Ala
Ala

Ser

Gly

Thr
Ser
Leu
Glu
Glu
Tyr

Phe

Ala
Asn
Arg
300
Ala
Asn
Lys
Ala
Lys
380
Ser
Lys
Thr
Gly
Asp
460
Trp
Asn
Phe

Lys

Ser
540

Ala
Ser
Asn
Ser
Glu
Asn

Val

Ala
Pro
285
Lys
Tyr
Asp
Thr
Val
365
Asp
Arg
Asn
Thr
Ala
445
Asp
Tyr
Ser
Glu
Glu

525
Ile

Ser
Glu
Ser
45

Ala
Asp
Glu

Pro

Tyr
270
Ala
Gly
Gly
Val
Asn
350
Val
Phe
Lys
Asn
Ser
430
Tyr
Lys
Ser
Arg
Trp
510
Ile

Thr

Thr
Leu
30

Asn
Glu
His
Leu

Lys
110

Lys
Asp
Val
Arg
Glu
335
Gly
Leu
Asp
Asn
Lys
415
Thr
Val
Gly
Lys
Asn
495
Trp

Asn

Tyr

Glu
Thr
Asp
Lys
Thr
Glu

Glu

Gln
Val
Ser
Thr
320
Ala
Lys
Gly
Val
Leu
400
Ile
Glu
Ala
Lys
Thr
480
Ile
Arg

Val

Lys

Thr
Thr
Met
Glu
Glu
80

Val

Gly
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Val
Ile
Arg
145
Asn
Ile
Pro
Trp
Tyr
225
Asn
Ser
Ile
Phe
Asn
305
Val
Ala
Tyr
Gly
Ile
385
Ala
Ala
Tyr
Gln
Glu
465
Ser
Arg
Lys

Asn

Lys
Asn
130
Thr
Lys
Asp
Thr
His
210
Thr
Val
Ile
Phe
Asp
290
Glu
Phe
Phe
Ser
Asp
370
Arg
Tyr
Gly
Thr
Tyr
450
Val
Pro
Ile
Val

Ile
530

Lys
115
Thr
Tyr
Pro
Leu
Tyr
195
Asp
Glu
Asn
Ser
Tyr
275
Lys
Ala
Val
Ser
Asp
355
Ala
Asn
Pro
Val
Ser
435
Glu
Ile
Phe
Met
Ile

515
Ser

<210> 27
211> 544

Ala
Thr
Pro
Asp
Pro
180
Ala
Asn
Ser
Ser
Lys
260
Thr
Ser
Pro
Lys
Ala
340
Ile
Ala
Val
Ile
Asn
420
Gly
Ile
Thr
Ser
Ala
500
Asp

Gly

Asp
Pro
Ala
Ala
165
Gly
Asn
Tyr
Met
Lys
245
Gly
Val
Val
Pro
Leu
325
Ala
Leu
Glu
Ile
Ser
405
Asn
Lys
Leu
Lys
Thr
485
Arg
Glu

Ser

Lys
Val
Ala
150
Val
Met
Val
Ser
Val
230
Ile
Glu
Ser
Thr
Leu
310
Glu
Leu
Glu
His
Lys
390
Tyr
Arg
Ile
Trp
Arg
470
Val
Glu
Arg

Thr

Phe
Asp
135
Leu
Val
Gly
Ser
Gly
215
Tyr
Leu
Lys
Ala
Phe
295
Phe
Thr
Lys
Asn
Asn
375
Asp
Thr
Thr
Asn
Asp
455
Arg
Ile
Gly
Asp

Leu
535

Ile
120
Ile
Gln
Thr
Asp
Thr
200
Gly
Ser
Asp
Lys
Asn
280
Lys
Val
Ser
Gly
Ser
360
Lys
Asn
Ser
Glu
Leu
440
Glu
Trp
Pro
Thr
Val

520
Ser

Val
Ser
Leu
Lys
Lys
185
Ala
Asn
Lys
Gly
Val
265
Leu
Glu
Ser
Ser
Thr
345
Ser

Val

Ala

Val

Tyr
425
Ser
Ile
Asp
Leu
Gly
505
Lys

Pro

80

Ile
Ile
Ala
Arg
170
Ala
Ile
Thr
Ser
Thr
250
Met
Pro
Leu
Asn
Lys
330
Asp
Phe
Val
Thr
Phe
410
Val
His
Asn
Asn
Gly
490
Leu

Leu

Tyr

Glu
Ile
Asn
156
Asn
Thr
Asp
Leu
Gln
235
Leu
Ile
Asn
Gln
Val
315
Ser
Val
Thr
Thr
Phe
395
Leu
Glu
Gln
Tyr
Asn
475
Ala
Ala

Ser

Gly

Arg
Asp
140
Lys
Pro
Val
Asn
Pro
220
Ile
Gly
Ala
Asn
Arg
300
Ala
Asn
Lys
Ala
Lys
380
Ser
Lys
Thr
Gly
Asp
460
Trp
Asn
Trp
Lys

Ser
540

Lys
125
Ser
Gly
Gln
Glu
Leu
205
Ala
Glu
Ile
Ala
Pro
285
Lys
Tyr
Asp
Thr
Val
365
Asp
Arg
Asn
Thr
Ala
445
Asp
Tyr
Ser
Glu
Glu

525
Ile

Lys
Val
Phe
Lys
Val
190
Val
Arg
Ala
Asp
Tyr
270
Ala
Gly
Gly
Val
Asn
350
Val
Phe
Lys
Asn
Ser
430
Tyr
Lys
Ser
Arg
Trp
510
Ile

Thr

Lys
Thr
Thr
Ile
175
Asn
Asn
Thr
Ala
Phe
255
Lys
Asp
Val
Arg
Glu
335
Gly
Leu
Asp
Asn
Lys
415
Thr
Val
Gly
Lys
Asn
495
Trp

Asn

Tyr

Asn
Asp
Glu
160
His
Asp
Gln
Gln
Leu
240
Lys
Gln
Val
Ser
Thr
320
Ala
Lys
Gly
Val
Leu
400
Ile
Glu
Ala
Lys
Thr
480
Ile
Arg
Val

Lys
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<212> PRT

213> ERAREEERE (S.

<400> 27

Pro
1

Thr
Glu
Ile
Glu
65

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

Ala

Met
Thr
Lys
Lys
50

Lys
Ile
Ala
Lys
Asn
130
Thr
Lys
Asp
Thr
His
210
Thr
Val
Ile
Phe
Asp
290
Glu
Phe
Phe
Ser
Asp
370
Arg
Tyr

Gly

Ala Ser Glu

Thr
Ala
35

Leu
Lys
Asn
Lys
Lys
115
Thr
Tyr
Pro
Leu
Tyr
195
Asp
Glu
Asn
Ser
Tyr
275
Lys
Ala
Val
Ser
Asp
355
Ala
Asn

Pro

Val

Asn
20

Gly
Ala
Ser
Asp
Asn
100
Ala
Thr
Pro
Asp
Pro
180
Ala
Asn
Ser
Ser
Lys
260
Thr
Ser
Pro
Lys
Ala
340
Ile
Ala
Val
Ile

Asn
420

5
Glu

Gln
Pro
Glu
Lys
85

Gly
Asp
Pro
Ala
Ala
165
Gly
Asn
Tyr
Met
Lys
245
Gly
Val
Val
Pro
Leu
325
Ala
Leu
Glu
Ile
Ser

405
Asn

pyogenes)

Ser
Gln
Lys
Lys
Asp
70

Tle
Glu
Lys
Val
Ala
150
Val
Met
Val
Ser
Val
230
Ile
Glu
Ser
Thr
Leu
310
Glu
Leu
Glu
His
Lys
390
Tyr

Arg

Asn
Pro
Thr
Glu
55

Lys
Tyr
Thr
Phe
Asp
135
Leu
Val
Gly
Ser
Gly
215
Tyr
Leu
Lys
Ala
Phe
295
Phe
Thr
Lys
Asn
Asn
375
Asp
Thr

Thr

Lys
Lys
Asp
40

Met
Lys
Ser
Ile
Ile
120
Ile
Gln
Thr
Asp
Thr
200
Gly
Ser
Asp
Lys
Asn
280
Lys
Val
Ser
Gly
Ser
360
Lys
Asn

Ser

Glu

Gln
Pro
Asp
Pro
Lys
Leu
Glu
105
Val
Ser
Leu
Lys
Lys
185
Ala
Asn
Lys
Gly
Val
265
Leu
Glu
Ser
Ser
Thr
345
Ser
Val
Ala
Val

Tyr
425

Asn
Glu
Met
Leu
Ser
Asn
90

Asn
Ile
Ile
Ala
Arg
170
Ala
Ile
Thr
Ser
Thr
250
Met
Pro
Leu
Asn
Lys
330
Asp
Phe
Val
Thr
Phe

410
Val

81

Thr
Ser
Leu
Glu
Glu
75

Tyr
Phe
Glu
Ile
Asn
155
Asn
Thr
Asp
Leu
Gln
235
Leu
Ile
Asn
Gln
Val
315
Ser
Val
Thr
Thr
Phe
395

Leu

Glu

Ala
Ser
Asn
Ser
60

Glu
Asn
Val
Arg
Asp
140
Lys
Pro
Val
Asn
Pro
220
Ile
Gly
Ala
Asn
Arg
300
Ala
Asn
Lys
Ala
Lys
380
Ser

Lys

Thr

Ser
Glu
Ser
Ala
Asp
Glu
Pro
Lys
125
Ser
Gly
Gln
Glu
Leu
205
Ala
Glu
Ile
Ala
Pro
285
Lys
Tyr
Asp
Thr
Val
365
Asp
Arg

Asn

Thr

Thr
Leu
30

Asn
Glu
His
Leu
Lys
110
Lys
Val
Phe
Lys
Val
190
Val
Arg
Ala
Asp
Tyr
270
Ala
Gly
Gly
Val
Asn
350
Val
Phe
Lys

Asn

Ser
430

Glu
15

Thr
Asp
Lys
Thr
Glu
Glu
Lys
Thr
Thr
Ile
175
Asn
Asn
Thr
Ala
Phe
2b5
Lys
Asp
Val
Arg
Glu
335
Gly
Leu
Asp
Asn
Lys

415
Thr

Thr
Thr
Met
Glu
Glu
80

Val
Gly
Asn
Asp
Glu
160
His
Asp
Gln
Gln
Leu
240
Lys
Gln
Val
Ser
Thr
320
Ala
Lys
Gly
Val
Leu
400
Ile

Glu
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Thr Ser

435

Tyr
Gln Tyr
450
Glu Val
465

Ser

Ile

Pro Phe

Arg Ile Met

Val Ile
515

Ser

Lys

Ile
530

Asn

<210> 28
211> 1632
<212> DNA

Glu

Gly Lys

Ile Leu

Thr Lys

Ile
Trp

Arg

Leu
440
Glu

Asn

Asp
455

Arg Trp

470

Thr
485
Arg

Ser

Ala
500
Asp Glu

Gly Ser

Val
Glu
Arg

Thr

Ile Pro

Gly Thr

Val
520
Ser

Asp

Leu
535

<213> ERARBEERE (S. pyogenes)

<400> 28

atggctagcg aatcgaacaa acaaaacact

caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagca
tttgtcaaac
ctaaaaggaa
tttacagetg
tttgatgtta
tatcctattt
agaactgaat
catcaaggcg
aaaggaaaag
ccatttagca
gagtgcactg
ctgtctaaag
acttataagt

<210> 29
<211> 1632
<212> DNA

cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatce
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattgc
ctgcggatgt
atgaagctcc
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatcce
gcttagettg
aaatcaatgt
ag

tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
ggaatggteg
caatatctca

<213> ERAKEEERTE (S. pyogenes)

<400> 29

Ser His Gln

Ile Asn Tyr
Asn
475
Ala

Asp Asn

Leu Gly
490
Gly Leu Ala
505
Lys

Leu Ser

Pro Tyr Gly

gctagtacag
actgaaaaag
gcteccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggceta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggecattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttggg
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct

Ala
445
Asp

Gly

Asp
460
Trp Tyr

Asn Ser

Phe Glu

Tyr
Lys
Ser
Arg

Trp

Val Ala

Gly Lys
Thr
480
Ile

Lys

Asn
495

Trp Arg

510

Glu.
525
Ile

Lys

Ser
540

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttge
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaggc
tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgcggs
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

Ile

Thr

Asn Val

Tyr Lys

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtc
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
getteetgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacctagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1632

atggctagcg aatcgaacaa acaaaacact gctagtacag aaaccacaac gacaaatgag 60

82
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caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagca
tttgtcaaac
ctaaaaggaa
tttacagectg
tttgatgtta
tatcctattt
agaactgaat
catcaaggcg
aaaggaaaag
ccatttagca
gagggcactg
ctgtctaaag
acttataagt

<210> 30
<211> 1632
<212> DNA

cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcc
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattgce
ctgcggatgt
atgaagctcce
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatccc
gcttagettt
aaatcaatgt
ga

tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
geccactettt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
cgaatggtegsg
caatatctca

213> ERAREERRE (S. pyogenes)

<400> 30

atggctageg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagceca
tttgtcaaac
ctaaaaggaa
tttacagctg
tttgatgtta
tatcctattt
agaactgaat
catcaaggceg
aaaggaaaag

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcc
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattgc
ctgcggatgt
atgaagctcce
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgttttectt
aacatctacc
tcaatatgaa
aaaacgacgt

actgaaaaag
gctcccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggeta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttggg
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct

gctagtacag
actgaaaaag
gcteccaaag
aaaaagagceg
aatgagecttg
ggecgttaaga
acaccagtcg
cagectggcta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttggsg
tgggacaaca

83

caggtcagaa
aaatgccact
aagaagatca
aagtacttgce
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaggce
tcaagtcgat
acaccgtate
ttaaagagtt
tagcctatgg
aagcggectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgeggg
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttge
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaggc
tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgcggsg
gtggaaaaat
atgaaatcaa
actggtatag

aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtc
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
getteetgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacctagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtce
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gctteetgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacctagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1632

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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ccatttagca cagttatccc actaggagcet
gagggcactg gcttagettt cgaatggtegg
ctgtctaaag aaatcaatgt caatatctca

acttataagt

<210> 31
<211> 1632
<212> DNA

ga

213> ERARBEERE (S. pyogenes)

<400> 31

atggctageg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagca
tttgtcaaac
ctaaaaggaa
tttacagctg
tttgatgtta
tatcctattt
agaactgaat
catcaaggcg
aaaggaaaag
ccatttagca
gagtgcactg
ctgtctaaag
acttataagt

<210> 32
<211> 1632
<212> DNA

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcce
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattgce
ctgcggatgt
atgaagctcc
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttgce
aagtgattac
cagttatcce
gcttagettt
aaatcaatgt
ag

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccecctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactcttt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgttttectt
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
cgaatggtgg
caatatctca

<213> ERRKEEBRE (S. pyogenes)

<400> 32

atggctageg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt

agaaaaaaaa

ggacctatcc
cggtagtcac
aagcaacggt

ttgttaacca

atactgaatc

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat

aattcacgaa atatccgtat catggctaga
cgaaaagtga tcgacgaaag agatgtgaaa
ggatcaacct tgagcccata tggttcgatt

gctagtacag
actgaaaaag
gctcccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggcta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcetttggg
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct

gctagtacag
actgaaaaag
gctcccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggcta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac

84

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttgc
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaggc
tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggecett
atatcttaga
ataaggtagt
tcagtagaaa
aaattgcggg
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttgc
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaggc

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtc
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gctteetgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcaget
aaatagctca
cacaaaagac
aaacctagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtc
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gettectgee
agctctaaat

1500
1560
1620
1632

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1632

60

120
180
240
300
360
420
480
540
600
660
720
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gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagca
tttgtcaaac
ctaaaaggaa
tttacagetg
tttgatgtta
tatcctattt
agaactgaat
catcaaggcg
aaaggaaaag
ccatttagca
gagggcactg
ctgtctaaag
acttataagt

<210> 33
<211> 1632
<212> DNA

aaatcttaga
tgatgattgce
ctgcggatgt
atgaagctce
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatcce
gcttagettg
aaatcaatgt
ag

tggtacttta
agcatacaag
gtttgataaa
gecactettt
ttctaaaagt
aactaatgga
aggagatgcet
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
ggaatggtgg
caatatctca

213> ERIKEEERTT (S. pyogenes)

<400> 33

atggctagcsg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagea
tttgtcaaac
Ctaaaaggaa
tttacagetg
tttgatgtta
tatcctattt
agaactgaat
catcaaggcg
aaaggaaaag
ccatttagca
gagggcactg
ctgtctaaag
acttataagt

<210> 34
211> 35
<212> DNA

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcc
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattge
ctgcggatgt
atgaagctcc
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatcce
gcttagettt
aaatcaatgt
ga

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgcet
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
cgaatggtgg
caatatctca

<213> ERAEHEEKE (S. pyogenes)

<400> 34

[0041]

ggcattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcetttggg
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct

gctagtacag
actgaaaaag
gctcccaaag
aaaaagageg
aatgagettg
ggcgttaaga
acaccagtcg
cagctggcta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttggsg
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct

tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggcecett
atatcttaga
ataaggtagt
tcagtagaaa
aaattgegegg
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttgc
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaggce
tcaagtcgat
acaccgtatce
ttaaagagtt
tagcctatgg
aagcggecett
atatcttaga
ataaggtagt
tcagtagaaa
aaattgcggg
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

85

ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagcet
aaatagctca
cacaaaagac
aaacctagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtc
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
getteetgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacctagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttegatt

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1632

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1632
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[0042]

gtgcgtgeta gcgaatcgaa caaacaaaac actge

<210> 35
<211> 42
<212> DNA
213> ERARSEERE (S. pyogenes)

<400> 35
gcattcgate ctcgagetac ttataagtaa tcgaaccata tg

<210> 36
<211> 45
<212> DNA
<213> ERAkEERRE (S. pyogenes)

<400> 36
gctaccttca gtagaaaaaa cctagcttat cctatttcat acacc

210> 37
211> 45
<212> DNA
<213> ERAKHEERTA (S. pyogenes)

<400> 37
ggtgtatgaa ataggataag ctaggttttt tctactgaag gtagc

<210> 38

211> 41

<212> DNA

<213> FRAkEEERE (S. pyogenes)

<400> 38
gcattcgatc ctcgagctta taagtaatcg aaccatatgg g

<210> 39
211> 42

<212> DNA

<213> MRAkEEERE (S. pyogenes)

<400> 39
gagtgcactg gcttagettt cgaatggtgg cgaaaagtga tc

<210> 40

211> 42

<212> DNA

<213> BRARBEFRE (S. pyogenes)

<400> 40
gatcactttt cgccaccatt cgaaagctaa gccagtgcac tc

<210> 41

<211> 55

<212> DNA

<213> EREREETKE (S. pyogenes)

<400> 41
gttgctcaat atgaaatcct ttggaatgaa atcaattatg atgacaaagg aaaag

86

35

42

45

45

41

42

42
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<210> 42

211> 55

<212> DNA

213> ERAEBEERE (S. pyogenes)

<400> 42
cttttccttt gtcatcataa ttgatttcat tccaaaggat ttcatattga gcaac 55

<210> 43
211> 42
<212> DNA
<213> EREKBERREE (S. pyogenes)

<400> 43
ccgtatcatg gctagagagg gcactggett agcecttgggaa tg 42

<210> 44

211> 42

<212> DNA

<213> ERFEEEEREH (S. pyogenes)

<400> 44
cattcccaag ctaagccagt gccctctcta gecatgatac gg 42

<210> 45

<211> 30

<212> DNA

<213> FRERBEEREE (S. pyogenes)

<400> 45
gtgegtgeta gecgaatcgaa caaacaaaac 30

<210> 46

211> 34

<212> DNA

<213> ERAKEEERE (S. pyogenes)

<400> 46
gcgtctcgag tcacttataa gtaatcgaac cata 34

<210> 47

211> 42

<212> DNA

<213> ERAREEIRE (S. pyogenes)

<400> 47
ccgtatcatg gctagagagg gcactggett agetttegaa tg 42

<210> 48

<211> 42

<212> DNA

{213> ERFkEEERE (S. pyogenes)

<400> 48
cattcgaaag ctaagccagt gccctctcta gecatgatac gg 42

<210> 49
<211> 45

[0043]

87
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<212> DNA

<213> ERAREEERTY (S. pyogenes)

<400> 49

ctggtggtaa tacgcttcct agaacacaat

<210> 50
<211> 45
<212> DNA

<213> BRkEERREE (S. pyogenes)

<400> 50

ccattgattc agtatattgt gttctaggaa

<210> 51
<211> 1656
<212> DNA

<213> ERAkEEFRE (S. pyogenes)

<400> 51

atggctagceg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagca
tttgtcaaac
ctaaaaggaa
tttacagctg
tttgatgtta
tatcctattt
agaactgaat
catcaaggcg
aaaggaaaag
ccatttagca
gagtgcactg
ctgtctaaag
acttataagc

<210> 52
<211> 1656
<212> DNA

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcc
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattge
ctgcggatgt
atgaagctcc
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatcce
gettagettt
aaatcaatgt
tcgagcacca

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
cgaatggtegg
caatatctca
ccaccaccac

<213> MRAREEERE (S. pyogenes)

<400> 52

atactgaatc

gegtattacce

gctagtacag
actgaaaaag
gctcecccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggcta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttggg
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct
cactga

aatgg

accag

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttgce
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaagc
tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgcecggsg
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtce
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gcttectgece
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacccagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

atggctagcg aatcgaacaa acaaaacact
caaccaaagc cagaaagtag tgagctaact
atgcttaact ctaacgatat gattaagctt

[0044]

gctagtacag aaaccacaac gacaaatgag
actgaaaaag caggtcagaa aacggatgat
gctcccaaag aaatgccact agaatctgcea

88

45

45

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1656
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[0045]

gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagceca
tttgtcaaac
ctaaaaggaa
tttacagctg
tttgatgtta
tatcctattt
agaactgaat
catcaaggceg
aaaggaaaag
ccatttagca
gagtgcactg
ctgtctaaag
acttataagc

<210> 53
<211> 551
<212> PRT

aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcc
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattge
ctgeggatgt
atgaagctcce
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatcce
gcttagettt
aaatcaatgt
tcgagcacca

<213> ERAkBEEREE (S. pyogenes)

<400> 53

Met Ala Ser
1

Thr Thr Asn

Ala Gly
35
Ala

Lys

Leu
50
Lys

Lys
Lys Ser
65
Ile

Asn Asp

Ala Lys Asn
Ala
115

Thr

Lys Lys

Thr
130
Tyr

Asn

Thr
145
Lys

Pro

Pro Asp

Asp Leu Pro

Thr Ala

195

Tyr

Glu
Glu
20

Gln
Pro
Glu
Lys
Gly
100
Asp
Pro
Ala
Ala
Gly

180
Asn

Ser
5
Gln
Lys
Lys
Asp
Ile
85
Glu
Lys
Val
Ala
Val
165
Met

Val

Asn Lys Gln

Pro Lys Pro

Thr Asp
40

Pro

Asp
Glu Met
55
Lys Lys Lys
70
Tyr

Ser Leu

Thr Ile Glu

Phe Ile Val
120
Ile Ser
135

Gln

Asp
Leu Leu
150
Val

Thr Lys

Gly Asp Lys

Thr Ala

200

Ser

agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
cgaatggtgg
caatatctca
ccaccaccac

aaaaagagesg
aatgagcttg

ggcgttaaga

acaccagtcg
cagectggcta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac

ggcattgatt

caaattttitt
teggtgaccet
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttgga
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct
cactga

Asn
Glu
25

Met
Leu
Ser
Asn
Asn
105
Ile
Ile
Ala
Arg
Ala

185
Ile

89

Thr
10

Ser
Leu
Glu
Glu
Tyr
90

Phe
Glu
Ile
Asn
Asn
170
Thr

Asp

Ala
Ser
Asn
Ser
Glu
75

Asn
Val
Arg
Asp
Lys
155
Pro

Val

Asn

aagaagatca
aagtacttge
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaagc
tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgegge
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

Ser
Glu
Ser
Ala
Asp
Glu
Pro
Lys
Ser
140
Gly
Gln
Glu

Leu

Thr
Leu
Asn

45
Glu

Leu
Lys
Lys
125
Val
Phe
Lys

Val

Val
205

Glu
Thr
30

Asp
Lys
Thr
Glu
Glu
110
Lys
Thr
Thr
Ile
Asn

190
Asn

cactgaagaa
taaaaatggt
atttattgtce
tattgactct
taccgaaaac
tttaccaggt
ttcaacagcet
gettectgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacccagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

Thr Thr

Thr Glu

Met Ile

Glu Glu

Glu Glu

Val Leu

Gly Val

Asn Ile

Asp Arg
Asn
160
Ile

Glu

His
175
Asp Pro

Gln Trp

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1656
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[0046]

His
Thr
225
Val
Ile
Phe
Asp
Glu
305
Phe
Phe
Ser
Asp
Arg
385
Tyr
Gly
Thr
Tyr
Val
465
Pro
Ile
Val
Ile

Glu
545

Asp
210
Glu
Asn
Ser
Tyr
Lys
290
Ala
Val
Ser
Asp
Ala
370
Asn
Pro
Val
Ser
Glu
450
Ile
Phe
Met
Ile
Ser

530
His

Asn
Ser
Ser
Lys
Thr
275
Ser
Pro
Lys
Ala
Ile
355
Ala
Val
Ile
Asn
Gly
435
Ile
Thr
Ser
Ala
Asp
515
Gly

His

<210> 54
<211> 551
<212> PRT

<213> ERMCEERRE (S.

<400> 54
Met Ala Ser Glu Ser

1

Tyr
Met
Lys
Gly
260
Val
Val
Pro
Leu
Ala
340
Leu
Glu
Ile
Ser
Asn
420
Lys
Leu
Lys
Thr
Arg
500
Glu

Ser

His

Ser
Val
Ile
245
Glu
Ser
Thr
Leu
Glu
325
Leu
Glu
His
Lys
Tyr
405
Arg
Ile
Trp
Arg
Val
485
Glu
Arg
Thr

His

5

Thr Thr Asn Glu Gln

20

Lys Ala Gly Gln Lys

35

Gly
Tyr
230
Leu
Lys
Ala
Phe
Phe
310
Thr
Lys
Asn
Asn
Asp
390
Thr
Thr
Asn
Asp
Arg
470
Ile
Gly
Asp

Leu

His
550

Gly Asn Thr

215
Ser

Asp
Lys
Asn
Lys
295
Val
Ser
Gly
Ser
Lys
375
Asn
Ser
Glu
Leu
Glu
455
Trp
Pro
Thr
Val
Ser

535
His

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

520
Pro

pyogenes)

Asn Lys Gln

Pro Lys Pro

Ser
Thr
Met
265
Pro
Leu
Asn
Lys
Asp
345
Phe
Val
Thr
Phe
Val
425
His
Asn
Asn
Gly
Leu
505

Leu

Tyr

Asn

Leu
Gln
Leu
250
Ile
Asn
Gln
Val
Ser
330
Val
Thr
Thr
Phe
Leu
410
Glu
Gln
Tyr
Asn
Ala
490
Ala

Ser

Gly

Pro
Tle
235
Gly
Ala
Asn
Arg
Ala
315
Asn
Lys
Ala
Lys
Ser
395
Lys
Thr
Gly
Asp
Trp
475
Asn
Trp
Lys

Ser

Ala
220
Glu
Ile
Ala
Pro
Lys
300
Tyr
Asp
Thr
Val
Asp
380
Arg
Asn
Thr
Ala
Asp
460
Tyr
Ser
Glu
Glu

Ile
540

Thr Ala Ser

10

Glu Ser Ser Glu

25

Thr Asp Asp Met Leu Asn Ser

40

90

Arg
Ala
Asp
Tyr
Ala
285
Gly
Gly
Val
Asn
Val
365
Phe
Lys
Asn
Ser
Tyr
445
Lys
Ser
Arg
Trp
Ile

525
Thr

Thr

Leu

Thr
Ala
Phe
Lys
270
Asp
Val
Arg
Glu
Gly
350
Leu
Asp
Asn
Lys
Thr
430
Val
Gly
Lys
Asn
Trp
510

Asn

Tyr

Glu

Gln
Leu
Lys
255
Gln
Val
Ser
Thr
Ala
335
Lys
Gly
Val
Leu
Ile
415
Glu
Ala
Lys
Thr
Ile
495
Arg
Val

Lys

Thr
15

Tyr
Asn
240
Ser
Ile
Phe
Asn
Val
320
Ala
Tyr
Gly
Ile
Ala
400
Ala
Tyr
Gln
Glu
Ser
480
Arg
Lys

Asn

Leu

Thr

Thr Thr Glu

30

Asn Asp Met Ile

45
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[0047]

Lys
Lys
65

Ile
Ala
Lys
Asn
Thr
145
Lys
Asp
Thr
His
Thr
225
Val
Ile
Phe
Asp
Glu
305
Phe
Phe
Ser
Asp
Arg
385
Tyr
Gly
Thr
Tyr
Val
465

Pro

Ile

Leu
50

Lys
Asn
Lys
Lys
Thr
130
Tyr
Pro
Leu
Tyr
Asp
210
Glu
Asn
Ser
Tyr
Lys
290
Ala
Val
Ser
Asp
Ala
370
Asn
Pro
Val
Ser
Glu
450
Ile
Phe

Met

Ala
Ser
Asp
Asn
Ala
115
Thr
Pro
Asp
Pro
Ala
195
Asn
Ser
Ser
Lys
Thr
275
Ser
Pro
Lys
Ala
Ile
355
Ala
Val
Ile
Asn
Gly
435
Ile
Thr

Ser

Ala

Pro
Glu
Lys
Gly
100
Asp
Pro
Ala
Ala
Gly
180
Asn
Tyr
Met
Lys
Gly
260
Val
Val
Pro
Leu
Ala
340
Leu
Glu
Ile
Ser
Asn
420
Lys
Leu
Lys

Thr

Arg
500

Lys
Asp
Ile
Glu
Lys
Val
Ala
Val
165
Met
Val
Ser
Val
Ile
245
Glu
Ser
Thr
Leu
Glu
325
Leu
Glu
His
Lys
Tyr
405
Arg
Ile
Trp
Arg
Val

485
Glu

Glu
Lys
70

Tyr
Thr
Phe
Asp
Leu
150
Val
Gly
Ser
Gly
Tyr
230
Leu
Lys
Ala
Phe
Phe
310
Thr
Lys
Asn
Asn
Asp
390
Thr
Thr
Asn
Asp
Arg
470
Ile

Cys

Met Pro Leu

55
Lys

Ser
Ile
Ile
Ile
135
Gln
Thr
Asp
Thr
Gly
215
Ser
Asp
Lys
Asn
Lys
295
Val
Ser
Gly
Ser
Lys
375
Asn
Ser
Glu
Leu
Glu
455
Trp

Pro

Thr

Lys
Leu
Glu
Val
120
Ser
Leu
Lys
Lys
Ala
200
Asn
Lys
Gly
Val
Leu
280
Glu
Ser
Ser
Thr
Ser
360
Val
Ala
Val
Tyr
Ser
440
Ile
Asp

Leu

Gly

Ser
Asn
Asn
105
Ile
Ile
Ala
Arg
Ala
185
Ile
Thr
Ser
Thr
Met
265
Pro
Leu
Asn
Lys
Asp
345
Phe
Val
Thr
Phe
Val
425
His
Asn
Asn

Gly

Leu
505

91

Glu
Glu
Tyr
90

Phe
Glu
Ile
Asn
Asn
170
Thr
Asp
Leu
Gln
Leu
250
Ile
Asn
Gln
Val
Ser
330
Val
Thr
Thr
Phe
Leu
410
Glu
Gln
Tyr
Asn
Ala

490
Ala

Ser
Glu
Asn
Val
Arg
Asp
Lys
155
Pro
Val
Asn
Pro
Ile
235
Gly
Ala
Asn
Arg
Ala
315
Asn
Lys
Ala
Lys
Ser
395
Lys
Thr
Gly
Asp
Trp
475

Asn

Phe

Ala
60

Asp
Glu
Pro
Lys
Ser
140
Gly
Gln
Glu
Leu
Ala
220
Glu
Ile
Ala
Pro
Lys
300
Tyr
Asp
Thr
Val
Asp
380
Arg
Asn
Thr
Ala
Asp
460
Tyr

Ser

Glu

Glu
His
Leu
Lys
Lys
125
Val
Phe
Lys
Val
Val
205
Arg
Ala
Asp
Tyr
Ala
285
Gly
Gly

Val

Asn

Val
365
Phe
Lys
Asn
Ser
Tyr
445
Lys
Ser

Arg

Trp

Lys
Thr
Glu
Glu
110
Lys
Thr
Thr
Ile
Asn
190
Asn
Thr
Ala
Phe
Lys
270
Asp
Val
Arg
Glu
Gly
350
Leu
Asp
Asn
Lys
Thr
430
Val
Gly
Lys

Asn

Trp
510

Glu
Glu
Val
Gly
Asn
Asp
Glu
His
175
Asp
Gln
Gln
Leu
Lys
255
Gln
Val
Ser
Thr
Ala
335
Lys
Gly
Val
Leu
Ile
415
Glu
Ala
Lys
Thr
Ile

495
Arg

Glu
Glu
80

Leu
Val
Ile
Arg
Asn
160
Ile
Pro
Trp
Tyr
Asn
240
Ser
Ile
Phe
Asn
Val
320
Ala
Tyr
Gly
Ile
Ala
400
Ala
Tyr
Gln
Glu
Ser
480
Arg

Lys
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Val Ile Asp Glu Arg
515
Ile Ser Gly Ser Thr
530
Glu His His His His
545

<210> 55

<211> 551

<212> PRT

213> ERAKEERRE (S.

<400> 55

Met Ala Ser Glu Ser

1 5
Thr Thr Asn Glu Gln
20

Lys Ala Gly Gln Lys

35

Lys Leu Ala Pro Lys
50
Lys Lys Ser Glu Asp
65
Ile Asn Asp Lys Ile
85
Ala Lys Asn Gly Glu
100
Lys Lys Ala Asp Lys
115
Asn Thr Thr Pro Val
130
Thr Tyr Pro Ala Ala
145
Lys Pro Asp Ala Val
165
Asp Leu Pro Gly Met
180
Thr Tyr Ala Asn Val
195
His Asp Asn Tyr Ser
210
Thr Glu Ser Met Val
225
Val Asn Ser Lys Ile
245
Ile Ser Lys Gly Glu
260
Phe Tyr Thr Val Ser
275
Asp Lys Ser Val Thr
290
Glu Ala Pro Pro Leu
305
Phe Val Lys Leu Glu
325
Phe Ser Ala Ala Leu
340

Asp Val Lys Leu Ser Lys Glu Ile Asn Val Asn

520

525

Leu Ser Pro Tyr Gly Ser Ile Thr Tyr Lys Leu

His
550

535
His

pyogenes)

Asn Lys Gln

Pro
Thr
Glu
Lys
70

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

Lys

Lys
Asp
Met
55

Lys
Ser
Ile
Ile
Ile
135
Gln
Thr
Asp
Thr
Gly
215
Ser
Asp
Lys
Asn
Lys
295
Val

Ser

Gly

Pro
Asp
40

Pro
Lys
Leu
Glu
Val
120
Ser
Leu
Lys
Lys
Ala
200
Asn
Lys
Gly
Val
Leu
280
Glu
Ser

Ser

Thr

Asn
Glu
25

Met
Leu
Ser
Asn
Asn
105
Ile
Ile
Ala
Arg
Ala
185
Ile
Thr
Ser
Thr
Met
265
Pro
Leu
Asn

Lys

Asp
345

92

Thr
10

Ser
Leu
Glu
Glu
Tyr
90

Phe
Glu
Ile
Asn
Asn
170
Thr
Asp
Leu
Gln
Leu
250
Ile
Asn
Gln
Val
Ser

330
Val

Ala
Ser
Asn
Ser
Glu
75

Asn
Val
Arg
Asp
Lys
155
Pro
Val
Asn
Pro
Ile
235
Gly
Ala
Asn
Arg
Ala
315

Asn

Lys

540

Ser
Glu
Ser
Ala
60

Asp
Glu
Pro
Lys
Ser
140
Gly
Gln
Glu
Leu
Ala
220
Glu
Ile
Ala
Pro
Lys
300
Tyr
Asp

Thr

Thr
Leu
Asn
45

Glu
His
Leu
Lys
Lys
125
Val
Phe
Lys
Val
Val
2056
Arg
Ala
Asp
Tyr
Ala
285
Gly
Gly
Val

Asn

Glu
Thr
Asp
Lys
Thr
Glu
Glu
110
Lys
Thr
Thr
Ile
Asn
190
Asn
Thr
Ala
Phe
Lys
270
Asp
Val
Arg

Glu

Gly
350

Thr
Thr
Met
Glu
Glu
Val
95

Gly
Asn
Asp
Glu
His
175
Asp
Gln
Gln
Leu
Lys
255
Gln
Val
Ser
Thr
Ala

335
Lys

Thr
Glu
Ile
Glu
Glu
80

Leu
Val
Ile
Arg
Asn
160
Ile
Pro
Trp
Tyr
Asn
240
Ser
Ile
Phe
Asn
Val
320
Ala

Tyr
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Ile
355
Ala

Ser Asp

Asp Ala

370
Arg Asn Val
385
Tyr

Pro Ile

Gly Val Asn

Thr Gly
435
Ile

Ser

Glu
450
Ile

Tyr

Val
465
Pro

Thr

Phe Ser

Ile Met Ala

Val Ile Asp

515

Ile Ser Gly
530

Glu His
545

His

<210> 56
<211> 1656
<212> DNA

Leu Glu

Glu His

Ile Lys

Asn
Asn

Asp

Ser
360
Val

Ser

Lys
375

Asn Ala

390

Ser Tyr

405
Asn Arg
420
Lys Ile

Leu Trp

Lys Arg

Thr
Thr
Asn
Asp

Arg

Ser Val

Glu Tyr

Phe Thr
Val Thr
Thr
Phe

Val

Ala
Lys
Phe Ser
395
Leu Lys
410

Glu Thr

425

Ser
440
Ile

Leu

Glu
455

Trp Asp

470

Thr Val
485
Arg Glu
500
Glu Arg

Ser Thr

His His

Ile
Gly
Asp
Leu

His

Pro Leu

Thr Gly

His
Asn
Asn
Gly

Leu

Gln Gly

Tyr Asp

Asn Trp
475
Ala Asn
490

Ala Phe

505

Val Lys
520
Ser Pro
535

His

550

<213> ERKSERRE (S. pyogenes)

<400> 56

atggctageg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagca
tttgtcaaac
ctaaaaggaa
tttacagectg
tttgatgtta
tatcctattt
agaactgaat
catcaaggceg’
aaaggaaaag

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatce
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattgce
ctgecggatgt
atgaagctcc
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt

Leu

Tyr

Ser Lys

Gly Ser

gctagtacag
actgaaaaag
gctcccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagetggeta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgaccet
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttggg
tgggacaaca

93

Val
365
Phe

Val Leu

Asp Asp
380
Arg

Lys Asn

Asn Asn Lys

Thr Thr
430
Val

Ser

Ala Tyr

445
Lys

Asp Gly

460
Tyr

Ser Lys

Ser Arg Asn

Glu Trp
510

Asn

Trp

Ile
525
Thr

Glu

Ile
540

Tyr

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttge
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaggc
tcaagtcgat
acaccgtate
ttaaagagtt
tagcctatgg
aagcggectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgeggg
gtggaaaaat
atgaaatcaa
actggtatag

Gly Gly

Val Ile
Ala
400
Ala

Leu

Ile
415
Glu Tyr

Ala Gln

Lys Glu

Thr Ser
480
Ile Arg
495
Arg Lys

Val Asn

Lys Leu

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtce
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gctteetgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacctagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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ccatttagca cagttatccc actaggaget
gagtgcactg gcttagettg ggaatggteg
ctgtctaaag aaatcaatgt caatatctca
acttataagc tcgagcacca ccaccaccac

<210> 57
<211> 1656
<212> DNA

213> ERkBERREE (S. pyogenes)

<400> 57

atggctagceg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
agaacacaat
gttaatagca
gaaaagaagg
cctaataatc
ggtgtcagca
tttgtcaaac
ctaaaaggaa
tttacagctg
tttgatgtta
tatcctattt
agaactgaat
catcaaggcg
aaaggaaaag
ccatttagca
gagggcactg
ctgtctaaag
acttataagc

<210> 58
<211> 1653
<212> DNA

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatce
cggtagtcac
aagcaacggt
ttgttaacca
atactgaatc
aaatcttaga
tgatgattge
ctgcggatgt
atgaagctcc
tagaaacaag
cagatgttaa
tcgttttagg
ttagaaacgt
catacaccag
acgttgaaac
cgtatgttge
aagtgattac
cagttatcce
gcttagettg
aaatcaatgt
tcgagcacca

acaaaacact
tgagctaact
gattaagcett
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccectt
caagcgaaac
tgaggtcaat
atggcatgat
aatggtatat
tggtacttta
agcatacaag
gtttgataaa
gccactettt
ttctaaaagt
aactaatgga
aggagatgct
tatcaaagac
tgtttteett
aacatctacc
tcaatatgaa
aaaacgacgt
actaggagct
ggaatggteg
caatatctca
ccaccaccac

<213> ERMBERRE (S. pyogenes)

<400> 58

atggctageg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
acacaatata

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcce
cggtagtcac
aagcaacggt
ttgttaacca
ctgaatcaat

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
ggtatattct

aattcacgaa atatccgtat catggctaga 1500
cgaaaagtga tcgacgaaag agatgtgaaa 1560
ggatcaacct tgagcccata tggttcgatt

cactga

gctagtacag
actgaaaaag
gctcccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggeta
ccacaaaaaa
gaccctacct
aattattctg
tctaagtcac
ggcattgatt
caaatttttt
tcggtgacct
gtgagtaacg
aatgatgttg
aaatattctg
gcagagcaca
aatgctacct
aaaaataata
gagtacacta
atcctttgge
tgggacaaca
aattcacgaa
cgaaaagtga
ggatcaacct
cactga

gctagtacag
actgaaaaag
gctecccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggcecta
ccacaaaaaa
gaccctacct
aattattctg
aagtcacaga

94

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttgce
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
agattgaagc
tcaagtcgat
acaccgtatc
ttaaagagtt
tagcctatgg
aagcggcectt
atatcttaga
ataaggtagt
tcagtagaaa
aaattgcggs
gtggaaaaat
atgaaatcaa
actggtatag
atatccgtat
tcgacgaaag
tgagcccata

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttge
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
ttgaagcagc

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgte
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gettectgee
agctctaaat
ttcaaaaggt
agcaaacctt
gcaacgaaaa
tcgaactgtt
tagtgcagct
aaatagctca
cacaaaagac
aaacccagct
tgtcaataac
taacctgtct
ttatgatgac
taagacatca
catggctaga
agatgtgaaa
tggttcgatt

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgte
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gcttectaga
tctaaatgtt

1620
1656

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1656

60

120
180
240
300
360
420
480
540
600
660
720
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aatagcaaaa
aagaaggtga
aataatcctg
gtcagcaatg
gtcaaactag
aaaggaacag
acagctgteg
gatgttatta
cctatttcat
actgaatacg
caaggcgegt
ggaaaagaag
tttagcacag
tgcactgget
tctaaagaaa
tataagctcg

<210> 59
<211> 1653
<212> DNA

tcttagatgg
tgattgcagce
cggatgtgtt
aagctccgece
aaacaagttc
atgttaaaac
ttttaggagg
gaaacgttat
acaccagtgt
ttgaaacaac
atgttgctca
tgattacaaa
ttatcccact
tagcttggga
tcaatgtcaa
agcaccacca

tactttaggce
atacaagcaa
tgataaatcg
actctttgtg
taaaagtaat
taatggaaaa
agatgctgca
caaagacaat
tttccttaaa
atctaccgag
atatgaaatc
acgacgttgg
aggagctaat
atggtggcga
tatctcagga
ccaccaccac

<213> ERARBEERE (S. pyogenes)

<400> 59

atggctagceg
caaccaaagc
atgcttaact
gaaaaagaag
atcaatgaca
gaaaccattg
attgaaagaa
gtcactgata
aaaccagacg
atgggagaca
attgataatc
acacaatata
aatagcaaaa
aagaaggtga
aataatcctg
gtcagcaatg
gtcaaactag
aaaggaacag
acagctgtceg
gatgttatta
cctatttcat
actgaatacg
caaggcegegt
ggaaaagaag
tttagcacag
tgcactggcet
tctaaagaaa
tataagctcg

aatcgaacaa
cagaaagtag
ctaacgatat
aaaaaaagtc
agatttattc
aaaattttgt
agaaaaaaaa
ggacctatcc
cggtagtcac
aagcaacggt
ttgttaacca
ctgaatcaat
tcttagatgg
tgattgcagc
cggatgtgtt
aagctccgec
aaacaagttc
atgttaaaac
ttttaggagg
gaaacgttat
acaccagtgt
ttgaaacaac
atgttgctca
tgattacaaa
ttatcccact
tagcttggga
tcaatgtcaa
agcaccacca

acaaaacact
tgagctaact
gattaagctt
agaagacaaa
actaaattat
tcctaaagaa
tatcaacact
agcagccctt
caagcgaaac
tgaggtcaat
atggcatgat
ggtatattct
tactttagge
atacaagcaa
tgataaatcg
actctttgtg
taaaagtaat
taatggaaaa
agatgetgca
caaagacaat
tttccttaaa
atctaccgag
atatgaaatc
acgacgttgg
aggagctaat
atggtggega
tatctcagga
ccaccaccac

attgatttca
attttttaca
gtgaccttta
agtaacgtag
gatgttgaag
tattctgata
gagcacaata
gctaccttca
aataataaaa
tacactagtg
ctttgggatg
gacaacaact
tcacgaaata
aaagtgatcg
tcaaccttga
tga

gctagtacag
actgaaaaag
gctcccaaag
aaaaagagcg
aatgagcttg
ggcgttaaga
acaccagtcg
cagctggeta
ccacaaaaaa
gaccctacct
aattattctg
aagtcacaga
attgatttca
attttttaca
gtgaccttta
agtaacgtag
gatgttgaag
tattctgata
gagcacaata
gctaccttca
aataataaaa
tacactagtg
ctttgggatg
gacaacaact
tcacgaaata
aaagtgatcg
tcaaccttga
tga

95

agtcgattte
ccgtatcagce
aagagttgca
cctatggteg
cggeetttag
tcttagaaaa
aggtagtcac
gtagaaaaaa
ttgegggtet
gaaaaattaa
aaatcaatta
ggtatagtaa
tccgtatcat
acgaaagaga
gcccatatgg

aaaccacaac
caggtcagaa
aaatgccact
aagaagatca
aagtacttge
aagctgataa
atatttccat
ataaaggttt
tccatattga
atgccaatgt
gtggtaatac
ttgaagcagc
agtcgatttc
ccgtatcagce
aagagttgca
cctatggtcg
cggectttag
tcttagaaaa
aggtagtcac
gtagaaaaaa
ttgegggtet
gaaaaattaa
aaatcaatta
ggtatagtaa
tccgtatcat
acgaaagaga
gcccatatgg

aaaaggtgaa
aaaccttcct
acgaaaaggt
aactgttttt
tgcagctcta
tagctcattt
aaaagacttt
cccagcttat
caataacaga
cctgtcteat
tgatgacaaa
gacatcacca
ggctagagag
tgtgaaactg
ttcgattact

gacaaatgag
aacggatgat
agaatctgca
cactgaagaa
taaaaatggt
atttattgtc
tattgactct
taccgaaaac
tttaccaggt
ttcaacagct
gcttcctaga
tctaaatgtt
aaaaggtgaa
aaaccttcct
acgaaaaggt
aactgttttt
tgcagctcta
tagctcattt
aaaagacttt
cccagcttat
caataacaga
cctgtctecat
tgatgacaaa
gacatcacca
ggctagagag
tgtgaaactg
ttcgattact

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1653

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1653
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1 50
GAS25 SF370 (L) MSNKKTFKKYSRVAGLL'T LIIGNLVTANAESNKQNTASTETTTTNEQP
GAS25 M12 2096 (1) MSNKKTFKKYSRVAGLLT LIIGNLVTANAESNRQNTASTETTTTNEQP
GAS25 M12 9429 (1) MSNKKTFKKYSRVAGLI _LIIGNLVTANAESNKQNTASTETTTTNEQP
GAS25 M1 5005 (1) NKKTFKRYSRVAGLLT"LIIGNLVTANAESNKQNTASTETTTTNEQP
GASZS_MZ (L) MSNKKTFKKYSRVAGLL LIIGNLVTANAESNKQNTTSTETTTTNEQP
GAS25 M28 (1) MSNKKTFKKYSRVAGLLPAALIIGNLVTANAESNKQNTASTETTTTNEQP
GAS25_Mé6 (1) MSNKKTFKRYSRVAGLLTVALIIGNLVTANAESNKQNTRDTETTTTNEQP
GAS25_M18 (1) MSNKKTFKKYSRVAGLLTAALIIGNLVTANAESNKQNT STETTTTNEQP
GASZ5 M5 (1) MSNKRTFKKYSRVAGLLTAALIIGNLVTANAEDNKQVTASTETTTTNEQP
GA525_M3 (1) MSNKKTFKRYSRVAGLLTAALIIGNLVTANAESNKQNTASTETTTTNEQP
GAS25_M3 SSI (1) MSNKKTFRKYSRVAGLLTAALIIGNLVTANAESNKQNTASTETTTTNEQP
GAS25_ M4 (1) MSNKKTFKKYSRVAGLLTAALIIGNLVTANAESNKQNT@STETTTTNEQP

GAS25_SF370
GAS25_M12 2096
GAS25 M12 9429

GAS25 M1 5005
GAS25_M2
GAS25_M28
GAS25 M6
GAS25 M18
GAS25 M5
GAS25 M3
GAS25_M3_SSI
GAS25 M4

GAS25_SF370
GAS25_M12_ 2096
GAS25 M12 9429
GAS25_M1_5005
GAS25_M2
GAS25_M28
GAS25_M6

GRAS25 M18
GAS25 M5
GAS25_M3
GAS25 M3 SSIT
GAS25 M4

GAS25_SF370
GAS25_M12_ 2096
GAS25 M12_ 9429

51 100
KPESSELTTEKAGQK@DDMLNSNDMIKLAPKEMPLESAEKEEKKQEDKKK
FPESSELT%EKAGQKMDDMLNSNDMIKLAPKEMPLESAEREEKKSEDKKY
KPE%qELTTEKAGQYMDDMLN NDMIKLAPKEMPLESAEKEEKKSEDKKK
KPESSELTTEKAGQKMDDMLNSNDMIKLAPKEMPLESAEKEEKKSEDKKK
KPESSELTIERAGQKMDDMLNSNDMIKLAPREMPLESAEFEEKKSEDKKK
KPESSELTIEKAGQKMDDMLNSNDMIFLAPKEMPLESAEKEEKKSEDKKK
KPESSELTIEKAGQKMDDMLNSNDMIKLAPKEMPLESAEKEEKKSEDKKK
BPESSELTTEKAGQK@DDMLNSNDMIKLAPKEMPLESAEKEEKKSEDKKh
KDES5FLTTEKAGQK$DDMLRSNDMIKLAPYEMPLESAEKFEKKSFDKKK
BPESSELTTERAGQKWDDMLNSNDMIKLAPKEMPLEbAEKEEKKSEDFKK
RPESSELTTEKAGQ UMLNSNDMIKLAPREMPLESAEREEKKSEDKKK

rrrrr

101 150
SEEDHTEEINDKIYSLNYNELEVLAKNGETIENFVPKEGVKKADKEIVIE
SEEDHTEEINDKIYSLNYNELEVLAKNGET IENFVPKEGVKKADKFIVIE
ShEDHTEEINDKIYSLNYNFLEVLAKNGETIENFVPKEGVKRADRFIVIE
qEFDHTEEINDKIVSINYNPLEVTAKNGFTTFNFVPKECVRKADKFTVTF
SEEDHTEEINDKIYSLNYNELEVLAKNGETIENFVPBEGVBKADKFIVIE
SEEDHTEEINDKIYSLNYNELEVLAKNGBTIENFVPREGVBRADKFIVIE
SEEDHTEEINDKIYSLNYNELEVLAKNGETIENFVPKEGVVKADKFIVIE
SEEDHTEEINDKIYSLNfNELEVLAKNGLTIENFVPKEPVKRADKFIVIE
SEEDHTEEINDRIYSLNYNELEVLARNGETIENFVPKEGVKKADBFIVIE
SEEDHTEEINDKIYSLNYNELEVLAKNGET IENFVPKEGVKKADKFIVIE
SEEDHTEEINDKIYSLNiNELEVLAKNGETIENFNPKEGVKKADBFIVIE
SEEDHTEEINDKIYSLNYNELEVLAKNGETIENFAPKEGVKKADKFIVIE
151 200
RKKKNINTTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISIIDoVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
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GAS25_M1_5005
GAS25_M2
GAS25 M28
GAS25_M6
GAS25 M18
GAS25_MS
GAS25 M3
GAS25 M3 SSI
GAS25 M4

GAS25_SF370
GAS25_M12_2096
GAS25_M12_9429

GAS25_M1_5005
GAS25_M2
GAS25_M28
GAS25_M6
GAS25_M18
GAS25_M5
GAS25_ M3
GAS25_M3_SSI
GAS25_M4

GAS25 SF370
GAS25_M12_2096
GAS25 M12_9429
GAS25 M1 5005
GAS25_M2

GAS25 M28
GAS25_M6

GAS25 M18
GAS25_M5
GAS25_M3
GAS25_M3_SSI
GAS25 M4

GAS25_SF370
GAS25_M12 2096
GAS25_M12_ 9429
GAS25_M1 5005
GAS25 M2

GAS25 M28
GAS25_M6

GAS25 M18
GAS25 M5
GAS25_M3
GAS25_M3 SSI

RKKKNINTTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISIIDSVTDMTYPAALQLADKGFTENKPDAVVTRRNPQ
RKKKNINTTPVDISIIDSVTDMTYPAALQLADRGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
PKKKNINTTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISIIDSVTD%TYPAALQLANKGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISILIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISIIDSVTDRTYPAALQLANKGFTENKPDAVVTKRNPQ
RKKKNINTTPVDISIIESVTDRTYPAALQLANKGFTENKPDAVVTKRNPO
201 250
KIHIDLPGMGDKATVEVNDPTYANVSTAIDNLVNQWHDNYSGGNTLPART
KIHIDLPGMGDKATVEVNDPTYANVSTAIDNLVNQWHDNYSGGNTLPART
KIHIDLPGMGDKATVEVNDPTYANVSTAIDNLV OWHDNYSGGNTLPART
KTHIDLPGMGDKATVEVNDPTYANVSTAIDN "QWHDNYSGGNTLPART
KIHIIZDL1?GMGDKA’I‘VEY\/ND]:"'I“.t'AI\IVSTAIDNL‘Vj QWHDNYSGGNTLPART
KIHIDLPGMGDKATVEVNDPTYANVSTAIDNLﬁ;QWHDNYSGGNTLPART

KIHIDLPGMFDKATVEVNDPTYANVSTAIDNLVNQWHDNYSGGNTLPART
KIHIDLPGMGDKATVEVNDPTYANVSTAIDNLVNQWHDNYSGGNTLPART
RIHIDLPGMGDKATVEVNDPTYANVSTAIDNLVNQWHDNYSGGNTLPART
KIHIDLPGMGDKATVEVVDPTYANVSTAIDN' QWHDNYSGGNTLPART
KIHIDLPGMGDKATVEVNDPTYANVSTAIDNLINQWHDNYSGGNTLPART
251 300
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQI
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQI
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQI
QY TESMVYSKSQIEAALNVNSKILDGTLGIDFKSTSKGEKKVMIAAYKQI
QYTESMVYSKSQIBAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQI
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQI
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQI
QYTESMVYSFSQIEAALNVNSKILDGTLGIDFRSISKGEKKVMIAAYKQI
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQT
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYRQT
QYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQI
OYTESMVYSKSQIEAALNVNSKILDGTLGIDFKSISKGEKKVMIAAYKQT
301 350
FYTVSANLPNNPADVFDKSVTFKELQRKGVSNEAPPLFVSNVAYGRTVFEV
FYTVSANLPNNPADVFDKSVTFKELQRKGVSNEAPPLEVSNVAYGRTVEY
FYTVSANLPNNPADVF@KSVTFRELQRFGVSNEAPPLFVSNVAYGRTVFV
FYTVSANLPNNPADVFDKSVTFKELQRKGVSNEAPPLFVSNVAYGRTVFV
FYTVSANLPNNPADVFDKSVTFKFLQRYGVSNEAPPLFVSNVAYURTVFV
FYTVSANLPNNPADVFDKSVTFKELQRKGVSNEAPPLEVSNVAYGRTVEV
FYTVSANLPNNPADVFDKSVTFKDLORKGVSNEAPPLFVSNVAYGRTVEV
FYTVSANLPNNPADVFDKSVTFRELQRKGVSNEAPPLFVSNVAYGRTVFV
FYTVSANLPNNPADVFDRSVTFKDLQRKGVSNEAPPLFVSNVAYbRTVFV
FYTVSANLPNNPADVPDKSVTFKELQRKGVSNEAPPLFVSNVAYGRTVFV
FYTVSANLPNNPADVFDKSVTFKELQRKGVSNEAPPLFVSNVAYGRTVFV
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GAS25 M4

GAS25_SF370
GAS25_M12_ 2096
GAS25 M12_ 9429

GAS25_M1_5005
GAS25 M2
GAS25_M28
GAS25_M6
GAS25_M18
GAS25_M5
GAS25_M3
GAS25 M3 SSI
GAS25 M4

GAS25_SF370
GAS25 M12 2096
GAS25_M12_ 9429

GAS25_M1_5005
CAS25 M2
GAS25 _M28
GAS25_M6
GAS25 M18
GAS25_M5
GAS25_M3
GAS25_M3_SSI
GAS25_M4

GAS25 SF370
GAS25_M17_2096
GAS25 _M12 9429
GAS25_M1_5005
GAS25 M2
GAS25_M28
GAS25 M6
GAS25_ M18
GAS25 M5

GAS25 M3
GAS25 M3 _SSI
GAS25 M4

GAS25_SF370
GAS25 M12_ 2096
GRS25_M12 9429
GRS25_M1_5005
GAS25_M2
GAS25_M28

FYTVSANLPNNPADVFAKSVTFKELQRKGVSNEAPPLEVSNVAYGRTVFV
351 400
KLETSSKSNDVEAAFSAALKGTDVKTINGKYSDILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSARLKGTDVKTNGKY SDILENSSFTAVVLGGDAAR,
KLETSSKSNDVEAAFSAALKGT DVKTNGKYSDILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSAALKGTDVKTNGKY SDILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSAALKGTDVKTNGKY SDILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSAALKGTDVKTNGKYSDILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSAALKGTDVKTNGKY S DILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSARLKGT DVKTNGKY SDILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSAALKGT DVKTNGKY SDILENSSFTAVVLGGDAAE
KLETSSKSNDVEAAFSAALKGTDVKTNGKY SDILENSS FTAVVLGGDAAE
KLETSSKSNDVEAAFSAALKGTDVKTNGKY SDILENSSFTAVVLGGDAAE
KLETS$KSNDVEAAFSAALKGT DVKTNGKY SDILENSSFTAVVLGGDAAE
401 450
HNKVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNNRT

'HNRVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNNR
‘HNKVVTKDFDVIRNVIKDNATFSPKNPAYPISYTSVFLKNNKIAGVNNRL

HNKVVTKDFDVIRNVIRDNATFSRKNPAYPISYTSVFLKNNKIAGVNN @
HNKVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNNR%
HNKVVTKDFDVIRNVIKDNATESRKNPAYPISYTSVFLKNNKIAGVNNR
HNKVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNN;
HNKVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNNRﬁ
HNKVVTKDFDVIRNVIRDNATFSPKNPAYPIQYTSVFLKNNKIAGVNNRT
HNKVVTKDFDVIRNVIKDNATFSRKNPAYPISYTSVFLKNNKIAGVNNRT
HNKVVTKDFDVIRNVIRDNATFSRKNPAYPISYTSVFLKNNKIAGVNNRT
HNKVVTKDFDVIRNVIFDNATFSRKNPAYPISYTSVFLRNIKIPGVNNRT
451 500
EYVETTSTEYTSGKINLSHQGAYVAQYEILWDEINYHDKGKEVITKRRWD
EYVETTSTEYTSGKINLSHQGA:VAQYEILWDEINYDDKGKEVITKRRWD
EYVETTSmEYTSGKINLSHQGAYVAQYE¢LWDEINYDDKGKEVITKRRWD
EYVETTSTEXTSGKINLSHQGAYVAQYEILWDETNYDDKGKhVITKPRWD
EYVETTSTEYTSGKINLSHRGAYVAQYEILWDEINYDDKGKEVITKRRWD
EYVFTTSTEYTSGKINLSHRGAYVAQYEILWDEINYDDKGKEVITKRRWD
EYVETL%TEYTSGKINLSHQGAYVAQYEILWDEINYDDRGKEVITKRRWD
EYVETTSTEYTSGYINLSHRGAYVAQYEILWDEINYDDKGKEVITRRRWD
EYVETTSTEYTSGRINLSHQGAYVAQYEILWDEINYDDKGKEVITKRRWD
EYVETTSTEYTSGKINLSHQGAYVAQYEILWDEINYDDKGKEVITYRRWD
EYVETTSTEYTSGBINLbHQGAYVAQYEILWDEINYDDKGKEVITKRRWD
EYVETTSTEYTSGKINLSHQGAYVAQYEILWDEINYDDKGKEVITKRRWD
501 550
NNWYSKTSPESTVIPLGANSRNIRIMARECTGLAWEWWRKYV I DERDVKLS
NNWYSKTSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYSKTSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYSKTSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYSKTSPFSTVIPLCANSRNIRIMARECTbLAWEWWRhVIDERDVKLS
NNWYSKTSPFSTVIFLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
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GAS25 M6
GAS25_M18
GAS25_M5
GAS25_M3
GAS25_M3_SSI
GAS25_M4

GAS25_SF370
GAS25 M12_ 2096
GAS25_M12_ 9429
GAS25_M1_5005
GAS25_M2
GAS25_M28
GAS25_M6
GAS25_M18
GAS25 M5

GAS25 M3
GAS25 M3 SSI
GAS25 M4

(501)
(501)
(501)
(501)
(501)
(501)

(551)
(551)
(551)
(551)
(551)
{551)
{551)
(551)
(551)
(551)
(551)
(551)

;%#iﬁif5299396
HEMHRLR: 97.7%

NNWYSKTSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYSKTSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYSKTSPFSTVIPLGANQRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYSKTSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYS&TSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS
NNWYSKTSPFSTVIPLGANSRNIRIMARECTGLAWEWWRKVIDERDVKLS

551 572
KEINVNISGSTLSPYGSITYK-
\EINVNISGSTLSPYGSITYK—
KEINVNISGSTLSPYGSITYK=
KEINVNISGSTLSPYGSITYK-
KEINVNISGSTLSPYGSITYR-
KEINVNISGSTLSPYGSITYK-
KEINVNISGSTLSPYGSITYK-
KEINVNISGSTLSPYGSITYK-
KEINVNISGSTLSPYGSITYK-
KEINVNISGSTLSPYGSITYK—
KEINVNISGSTLSPYGSITYK~-
KEINVNISGSTLSPYGSITYK-

K 23
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SLO_M1$KSF370

SLOSFAER! #histi®
SLOZEIERIPA27L_#5hishREF
SLOZETERIC5306_HrhistRiE
SLOZEEERY 8 A248_#hi stz ®
SLOZETSRIWG3SF_HH5hi shREE
SLOZRAE BIWGISF&DAB2N_H5hi st

SLO_M14#%SF370
SLOSFAER_Hhisti®
SLOZETRIPA2TL_#histRE
SLOZRZFRICS30G_#hiskrE
SLOZETERY 6 A248_t5hishR%E
SLOZEZERIWG35F_HrhistRE

SLOZE T RINGISFAD482N_H5histi®

SLO_M1#KSF370

SLOFFAER Fhisti®E
SLOEERIP42TL_E5histi®
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[ SLORRTER 6 A248_FhistiE
SLOZEZL BIWS35F_Hehi skF

SLOZE T RIW535F&DA82N_Hihi stRE

SLO_M1#kSF370
SLOFFAER _Hhisti®
SLOZEAFBIPA2TL_HhiskRE

{1)
(1)
(L}
(1}
(1)
(1)
{1}

(4¢)
(18} °
(18] -
(18}
{18)
(18
(28}

(21}
{63)
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(83}
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(23}
(63)

{13€)
(108)
{108}
(168)
(108}
{108)
{108)

{181}

{153)

(133)
{153)
{123)
1153}

(153}

(22€)
(198)
(198)
(198)
{1o8)
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{1%8)

(271)

{243)
{243)
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1€ L 50
_..\E.QPFPE::S TL:TEE&G.;KTDHM ' TSUCMIKLA BERMELESATK
THEQFRIESSELTTERAGOEIDT NOMIELAPEEMELESRATK
= A,\z‘QPKELSS:.u’*' TREAGIRID HIVTLEREMBIESATY
CHECEREES S LT TER A RO M S DI RLAPREME LESAELR
THEQFRFESSEL I TERAGLNTDLMIN SITDMIHI APREMELESAT
THRQEREESAE LT TERSGOETLDMES, SNOMIKLAFRZMELESATK

TNEQFEFESSELTTEEAS CRTDCLL TSN oMo KL FREMELESAER
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EERKSEDRELAEEDS YRS LEVLAICISETIENTS
PERFSECHRESETDH SINTHELEVIAFNGETIENTV
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