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22 [R)” 18 LG 40 B BB B B 2 AR AR AT AR AR T 2R (4 A\ A o 2 TR L 52 ) 5 9,
FE RS J2 % B AN AN T A i (FE 22 IR PR T A 2 (diderm) 22 [CRHPETE , BA A 7b
FESFR) 5 22 [ BH PR B OB DL R o R0E M Ah 2 )7 369, 25 5 400 i o i 1Y 2 R0 RS 1y X3
(R R TIPSY LY 2

[0071] U A A “HBF A 29 fe iz Mo B i Ay , JE DR A DA i@ i 3k 15 AR TE B IR S A7 AE
ANHE o FTIR ARAE T 320 S A TR DR D, e 1) AR S B IR 7 31 2 8 22 /D il oL E
AT NE B A B R, ASBER I AARTE “BF AR A7

[0072]  WRABE A B, BT B A8 0 10 240 I A0 32 32 — oo ek 440 e Jo B 6 o B 1 o gk
AMNEAE 2 B A o A ST FHEARAE “SE A a7, ) SCHUER R Dy, A8 PR B DA B Ji e fi
TR LRI G, Bk &2 0 8 1 A& U 72 o DR, R0 B B A
ARG & F =R EA T G, A KT 10,0000a%F & EA B » i LIS k.
RSP BRS TR A A 28 10N F AR R IO SRR 5 10 R 1004 2 AL IR 1 2 IR AN 757
100BL 2L ER I KK A, MR 2 1 o i 14 o, B 3R & R IR 2 4b, i id i 1 s ]
Re I CFE , 9 40 pH L4 BBl i B e OB A A B B B R 5 3 AR 4 o

[0073] Bk 81 5T, B4, T DL — PR VB L U S E ) (B (B s R
HEGA T EA S AENEA R ER LTI : NEKEE EN-FRABAN A KB
AR s A K B A F s RS R R R = IR E A s a L U E A B s R
FRARE; 98 5y ZBEE s 9l 2 505 (R UNVEIRER s B 22 s T AR Al 3 s Mot v IR 3R 4 L AT - A
FVITIC,RIIX, H LA PR~ FAB 1A I A s TR s Bt A DR~ 0 2 191 C 5 /o o VAR - i 3 1
T MR TR s A A RSO A 0 R A BN SR B AT A VA B RS ) (t-PA) 5 7 2R A
Al 5 18 1A R 5 MR SR BE DR - —a R iR SR R+ —B , kMBI s LS 1 &R, N I A &
s B 5T s A st ZARE s A s ZBEE s ARt 2 5L s AN PR RS A I A A, B
P L PRI s DNATE s #1751 28 5 06 285 L 0 R AR TR 77 B B K IR 524 B 5 355 1/
BRAERGER s SR ABKD s ERGR R 7 s M8 F7 K, a2 5 35 8 (BDNE) , B 7= A
+-3,-4,-58(—6 (NT-3,NT-4,NT-5BINT-6) B #£e 4 IR+ WINGF-B s I /MR AT A2 A K A+
(PDGF) 5 B¢ 41 44 2 i A= K PRl 1aF GF FTbFGE s 38 J2 A2 K PRI (EGF) 5 B A A K A+ (TGF) t
TGF-BAITGF-B, fHETGF-B1, TGF-B2, TGF-B3, TGF-B4EY TGF-B5 5 i &% 2 A KAl F—1A-11
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(IGF-TAITGF-TT) s it 55 R A K N F45 58 A s CDE [ #1CD-3,CD—4 , CD-8FICD-19; {2 £ 41 g
EREREIBSR T RERER CETEASRAEEA BGMP) s AKEE E T E—a,B-Fy -
(T 25 5 75 38R F (CSF) , 4 M—CSF , GM-CSFAIG—CSF 5 (A 4l e /25 (IL) , Bl IL-1 %
TL-10 5 B8 A AW BAL G s THH M52 A4 5 28 100 2 1 5 32 78 s DR s i B o D, 491 2 3304 95
) — 53 s s s H B2 b 25 W S s oAl s LS R B AT — TR 2 JIK
X o 3T 1) L 5 5 A B I, e R (19 G e e ) SR AU, g T I, 2 11 I8, 4 4
TR B (9 e Ky e, R SRR, FE R , 22 2E R B R AEORE B, S 22 2R R B S R
) Z IR (B Az AL IR , B A A% BRI, SN U IR , W VI IZ IR , ¥4 e i B B30
FEB)  BEERE (19 ke PRI ST T TR RN , TR A I (191 S DNA-3 & B BRNA- SR A i) DA S 3R
R o

[0074]  FRIE AR B, Fr DL IE I 40 B 8 1) 22 5 21 B J8 X S A e - B RAT B B L AT
&, FRIEE, I EE, AKE R LB g, ER R R, W G YRR R B R R 1R
AR EE, KR NEJE, RIREEEEE , 2 BT e, B M B8 2R e 1 e e i
B &, H R RE R I 1) A2 2 A0 A T, UM A R AT B, K W o BRI B, L1 v & 4 T
AT SR 2 TEBE, AR 22 BB, 1R AR AT I A BT T, 12 30 K B H R T i g S
PR B, 7 R AT 12, 2 7R S0 e I B P O 7 M R e B o R A i I s D328 ) 40 o A
PRATE &, AT E 8, 5 BT 8 R A AT 3 & , BB B MR R T BB I A, Hrh 2
PR PR AT T 5 At 5 2 A B AR A B A AR e A e Y TR R o

[0075] 4 73 1 40 e 326 1 FH DA T A BRI 28 ) < A 2 BR R IR AT ERTATCC13032 , Z Bk
B2 R FF I ATCC15806 , W i A% FT R ATCCL 3870 , A A B A AT RATCCL 7965 , W vz S
IRAFEFERM BP-1539, 2 (447 4 EHATCC14067 , K B 55 AT BHATCC1 3869 Fll 4 % %5 4T B8
ATCC14020, DA B 58 A5 A4 R H ™ A2 1) 43 WA 2 1 o IR TR AR

[0076]  HRHE AR B, AFDRET B A 20 L DRSS A ) 40 SRR AE T BT 1B b e B
(R DR 7 2, Herp 9 S 1 1 3R Bk T30 3 40 i o B o3 v 3 B A0 s TRl ) e ) L &=
[0077]  ZRGIEHF AN 52O FIE BT A dnbs 5ttt B 2R 7 70 A] fe & — Phémbd e St
(3 R 31« SR R ¢ 6 B A I Aequora i [R] Ja 1) 25k R 3 B4 ) 503, 49 G 46 A TR K98
W EH ER R ER [ (GFP) A AR (Bl anig (e b A, YRP W L8R 1, BFP s
B GE N, CFP) , B WG a0t 1 (GFP) S H AR (1] 4034 55 Y GFPELEGEP ,
BCEYFP, EBFPELECFP) o SR 1M , 4 b5 HoAth 52 6 8 1 B9 2 R %) AT R A, 9 o i B 38
Franklin Lakes,BD BiosciencesH]DsRed,HcRed,AsRed,AmCyan,ZsGreen,AcGFP,
ZsYel low. &l gmbd 2 e g A S R 7 e A , Bl an it T2 6 & 1 (FbFP) U8 & i1
R, B T8 3R SRAZ A R v B [E S i Y evocatal GmbHA W3R435 .

[0078]  FRIEZFFAE , D8O 8 [ 1 2R A8 Bk T 38 3k 440 i Joi s 43 3 B B A0 S TR I 1 )
=, 3 BRIEA K B B 28K, Rz 3 n] DASEIR 4wk Dhse , PRt 2l £ 1 I 3R I8 52 41 g
[ 4 1] o MR 4 2 e 2 e i 5 W B 40 S TN ) £ 11 SR &, BT RA , BT BAJE B e 721 A Hh
BRI RO A I B 2 B /D [ mRNA

[0079]  YEIX T 1H , 3K A5 HIAERE 2RO 252 B 22 /b —Fh 398 5 3 735 B g A 56 '
B LR P B R RS, A5 B AR R A0 b, 12 55905 RS B 4 i 2 DR Rk, i B AR R A e e 1%
2 DR (1) 2225 DO B e T Je ek 248 J Jo s 4 3 2 AR (RN 1 R = Bl S g ot R A B
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52 FTA A B F AR M DNAJT RN “fR s

[0080] R “52 & D — PSR Bl 617 Ros BT SN B s 7 AN S T AL u Ot
1R 2 DR B R, 5 ) A AE VR A B o A 5 20— ol Bl A 20 2 R 3 P e A R B A
PABE— 2B i R Bl RO AR T3 T, A PR T RS FR 2, B MR AR B
AL DR TR0 A0 (085 A T 1 ) PP I J8 35 DA SR T 4 9ot B 1 1R 2 A
Fr B RAB I R B0F » AN 2 YR A v AT R R P SR R 3 o AU, O T 4R s IR 31
R, i JA 35y 51 AT AIE T4\ 55k BIOAZ 4 AN Bl (1) 75 QA A i » 91 B B A A2 .
B 181 5 o 28 20— R 35 G A% 9Ot B R 2E R e AU RAA R SR 3 AN — B e — M
T L 22 A5 DB U0 ) 240 A B F B DR 2L (O B, R 0 A 5 PO B 5 A SR ) A 22 BT 4D o 19
RN F BT 1% B3l F 1 R 30 o S8, R 2= b — R R sl TR S AL DA g B
20 A B (0 2 PR AL o 1 R 3 B T i R 3 0 R B, HARIZ C g B I Y A R
, JR Bl 5 PR I R A i Sk PR TR B pe T e o 440 M o o0k 2 MR A S TRV R A B &
4 Em] BEBGIE I 58 a2 A AN .

[0081]  HRHEAI B , 4 G hed e D a1 1K) 2 DR P 310 32 22 /b — b R 3l 1 (R % il A S
PR ARAE %2 20— Fh R sy s 7 e s iy , S SOt s A 2R B 31 5 2 b —
JR BT D REVEMIERE o A SR IX PR AP 51 AL R AR Bt ek (B2 b ) ik ok H
B, RN 1T 70 R REAE AL IR 1 B I B 2 IR AR IA rh SR L Zh g, I A ik 22 /b — R a2+
AN G A5 9 #1102k D] P B 2 e Dy B TR I JE RS R o b, A 22 S I LRI TR 46
X L) o R A 42 6 P 0, B IS I 5 2 81 5 B R DLAE B — 2D R B ) o7 LA #0551 E B
Ho WIHEDNAS 5 B H DB o Uik g b e e A 10 2 I8 7 B R HR P T I8 85 5
(3" Asm) ZJi » AL A P AR b LA HE 2 « gt 2 e B 13 10 2 DR P B A J )t ] g
W BE PEHB A TR, XA, FE IR AL R P 21 1), (5 984T RV IR PR ) 0 P 31 (2
AL UL, B AR A0 0 (1) S DR R TK 52 TR Bl K TR 1Y) o AR XK AR I DNARA SR A F) RIE H , T ERASIR
H T 9Ot AR IR 7 5B A 81 1 5T, PIrd G 1 71 i A I FR) 7 5L BT 388 0 P 91
G hih o [F) PRI A (R 30 20 e B A BT A D08 , R RIS 8 SRR Ok HL O SR PRI, FL 9%
JCE I DRERE J1 AT W A2 B

[0082] [ 1 &b —Fh R Bl N2 A% 2O H 1 3L B8 P B Ah , iR 4 o St O o AR FE AR
H B A St T DA A 5 S R 1R I R R e A, EL e i 1 T pR et — A DA U5 5K
LB ) 2 5 G0 o 20 5 3 s A s T K B ) A AR I 2 1 o, B S ISR
JR A2 A AR ELAR FI B2 1 o, T2 BRI & E O B AR R s B e Y T A
1 5 [V 3 P B 422 B R 22 1 A LA FH 4 X DNASR A B 14 J 3 8 B 14D o3RI G 22 7= A 5
TR T 1A 20 O 5 R e 2 A 3 T8 1 8 1 BRI & AR IR T I R S R DA
it AL AR EC T 15 o

[0083]  ARAEAL ], A] BN J5 B Jo W _E o 38 3k o e P 42 2 11122 PR P B ) P A
JABNF 5 T IR TR (14 R H kT e ok 24 M o I 7 3 22 O A 22 TR ) 2 19 B ) o B SR DR 4
M s Bt g TS LT B A ) SRl IR, PR A R E R R e R E
oA, Lo, WAL 55 e 3 240, A E 58 2 2490, ABCH iz A, 4 8, A
FE A BoE &R, HTEA CEEE A B D EWRER) W LA EE AR AR
HAR, Z 5RERAEVERNED, SEREGGEA W AOMNEEY R AR E R, B
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G FAEAR, B FAEE A AR ST AE R (OB, 1 B ) AR & A, X R R
S R LI EE L, BRI ROSLI B, R IR A ROSL EE 1, R AL A R OB
H i KB E R EE , BN Sec WM 82 [ 40 48 oA 30 AR 21 Bl R AR e L e s i) Ay
BCA LA TS A RBLR D EE AR B 8 1 5 o

[0084]  Firid & )33k — I W DL A8 B A e Ik 40 i o R N M 70 2 ) 1) 384 N i) £ 1 o
A UARIE LT 5 S5 e VAR ELAE 9 X Bho7 20 51 A g 5 S 88 [ 1) JE DR P 31 AR 1)
JABNF > B SN TN 0 5 B0, 768 (T o 40 i o I 0 s 22 e Ah s TR B I L R
Bk 0 il M B B4 5O, 25 A6 X0 a3 3h 1 $ i g 8 5, Zmbs 2Ot A B R R 7
PIRIRSZ B 5

[0085]  ARHEAS I BH , IS IHRF X 200 Jf 3 R 461 A BE PR B RIA o SR, 763X — i B S5 1
[ s AR B AN JRI R T DA R S it 3]

[0086]  Ffradt & PRE UM I 441 a ] B8 A2 — i S DR MR A IR AT I 4 i , oA & 52 LR B3+
R IR R E AT H : cg0706 JF 8+ (Pcg0706) B HAR1A , cg0996 j5 5+ (Pcg0996)
B HARA, cG0998 J5 Bl F (Pcg0998) BRHAFA, cg1325 JF )+ (Pcgl325) B H AR A B IX 1L 5
BFERARIA S B2 cg0996 5 5+ (Pcg0996) B H AR 1 cg0998 5 5+ (Pcg0998) B
HARK A, R ZA G H,cg0996 3 8)F (Pcg0996) BLH B4R A T cg0998 )5 8+
(Pcg0998) B H AR [-iF , Fo A By 4 il & 22 g A 0 O B 1 2418 3 B P 31 o an SR dmt o ol
EE 75152 cg0996 5 51F (Pcg0996) B H AR A Flcg0998 f 51+ (Pcg0998) Bl H AR A4 ity 40
A, AN AT, @i 2182500 FE %, 8% H 2 18 1000 Mg FE % , B AL iz b
Z 15200, cg0996 Ja B ¥ (Peg0996) BLH AR, T cg0998 J5 5+ (Pcg0998) B H AR
A1) i 5 cg0998 i ) B AR 1) /7 F1 AT A B4 4% 122 31 ¢ g 0996 J 3)) F B AR 4, Bl ]
PLEjcg0996 izl +, B H AR &7 5

[0087]  FEIX P10 T 5 JE A 4 M S5 B N L & 2 D F4 385 I ) 2 1 B i R B R A
(1)K I5 . 7Ecg0706 JH B+ cg0998 Ja 5l ¥ cg 1325 Ji Bl BIX L& J5 B+ (1 AR I L T L
Bk JE 3l A2 BTk A 3 F 4 H R 2 6 & A T 2146, A gk — P48 5 Jwbd cg0706-cg1 325
Y 10 R 7 B B T 91 A8 44 L B S ¢ g0996 - g0998— Vi 35 1K) 2L R [ 51 B 1% T 71| 4%
1. cg0706 JEENFHIDNA/FE 1 5 SEQ 1D NO.OLAHX I , cg0996 i BhFIDNAJF 31 5 SEQ 1D
NO. 024Hf B, cg0998 B BT FIDNA/FFI 5SEQ 1D NO. O3HHXT 5 , cg 1325 3 5T HIDNA 7 1) 55
SEQ ID NO.O04AHX N .cg0706—cgl325- 1T FIDNAF F A 5 SEQ 1D NO. O5AHXS R,
cg0996—cg0998— & 7 F[FIDNAFF 5 2wt 5 SEQ 1D NO. 06 AH T

[0088]  Ffpids ik R (1) 40 ffa v B8 A — i M AT ) 2R A B 40 i, AL & 32 htrA-JE 3))
F (PhtrA) B AR G g bD 2 6 8 A I P 51 o AEIX PG 0 T 5 8k 20 i 5 e N\ i ok 2
) R 38N ) 22 1 sy i 2 RO E AR RIS AEhtr A BB FIIE LT, BT 53+
MIEZHTR BB FHE R ZOCE A F A8, At — 2 A5 — P et Css— i 1 2 K 7 1)
BCHTIA P2 A A . 52 Css— 1 I I h trA- 3 3 FIDNASF 1 5 SEQ 1D NO. O7AH X R,
Css—1HF T HIDNAF 7 4% 5 SEQ 1D NO. OSHHXS M o

(00891 Fpid & R A1 1) 40 i v B8 A2 — b i R AT ) ZEFR AT B 40 i, oA 32 1ial- J5 3]
F (P1lial) BUILAR ARl 1 S 1 8 I P 81 o AEIX BB 0 5 388 3 40 i o e \ e &b
2] ) 3N 2 1 U i FEOOLE AR AL ial- A3 FRIE LR . BR Frid Ja3)
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FRRZ BT a8 shF 36 %Ot A P AL A — S gt LiaR— g (A 1 3L 7 51 B
Bl 7 B A8 48, YL i aF - 1 10 58 R P FU B AT J2 31 A8 4, Zmbi LiaS—E A I L R P 51 B
BTk e 5 AR A, BOX B R B v P B B A A o 2 LiaR—1 35 F U 5 Lial— 5 3 F I DNA
JEFI5SEQ 1D NO.O9FHAT B, S AL iaR— i 35 FHIDNAJF I 5 SEQ 1D NO. LOFHXT B, b
LiaF-15 FHIDNA/FF] 5 SEQ 1D NO. LLAHXS R, 4w hSLiaS—1875 F¥IDNAJF 51 5SEQ 1D
NO. 1 24HX] B

[0090]  Fy ik 35k DRI A& i 1) 401 i T A e — i DRI i 140 43 S T 1 B 4 e, S48 55 %2 mpr A- 3
Z)F (PmprA) B H AR AR G gD Y6 A B 7 51 o AR P E DL T, 0 200 g o F 3\
b2 (8] RN 8 A it 2 S EUR JE R A R AEPmprA- B8 TSGR , BRATIA
JABNF A2 iR A B F 4 R R R 6 A P A4, 4l it — DA & mAgMprB- 18 15 F 1 L A
FF BT 1 254, gt o K F-oF (SigE) 15 K 1 BTk e 7 AR A , B i e e ) 2
4 o Lho[RlF-oE (SigE) (175 352 MprB—i 5+ 18 15 ¥ MprA- /5 3 F[¥DNA/F 51| 5 SEQ 1D NO.13
AN, GBS MprB—1 7 FHIDNA/F 5 5SEQ 1D NO. 144HX%) M, 4AZ oK FoF (SigE) HIDNAP
FJ5SEQ 1D NO. 15AHXT B

[0091] P JL AU (1) 41 i 7] B e — P DB M 1245 IR B B 4, HAA 5 %2ZhtrA-J3
B)) B HL AR AR 1 G RS 58 6 B A 1K PP B o AR 3K RIS 00 5 38 o 41 B 54 N 4 2 TR 1)
I B R I 2 S EUR L E 0 Rk AEhtr A B E IO R L B TIA A Bh Az
B A 343 il 1 e 6 8 3 7 A0 4l it — 20 A5 Sl CpxR—1 1+ 1 £ IR 7 B B L 7
FIAAK o 52 CoxR—Y T T h trA- B 35 HIDNAF 31 5 SEQ 1D NO. 16 AHX A , 4 % CpxR—
YA THIDNAFEF 5SEQ 1D NO. 1 7HHN R

[0092] DA - AERIAR R 5E JE 25 XBURR I S bt 18 7 1) 225 B8 e B YIsE B FE I AGE 84467, &
§& :

[0093] (1) P A (%R , IR A% IR 2 /D70 % , £ /080 % , E/85% , £/090% , £/095% , &
196% , £ /097% , E/098% , £/099% , £/1099.5% , E/099.6% , £/99.7% , £ /199.8%
B A /199.9% , B 100 %6 43 ) 5 DR B XRIY AR A, Tk 5] — 11k Sy of 2 A B 1) e K BT
A — 4 5

[0094]  (2) 7E4mhg— kR AT F IR P FIYRIE LR , BT A AL R dahd 2 L 1R 7 71
TR R B 7 2 070% , £/080% , B /085% , & /90% , £ /095% , £ /096 % , £ /097% ,
%#/198% , % /099% , & /099.5% , £/099.6% , £/099.7% , £ /199.8% EL £ /1099.9% , &%
PRI 100 %6 5535 B VA5 B9 224 R 7 71 A ] 5

[0095]  (3) 7E—FhémAdds s A7 F R P FIYRIE LN , BT A 2% B b R — F i 75+,
H T2 R gah 1Rk , 5 R T IV A 5= 5

[0096]  (4) FEP A& IS, T A IR 73 -5 7 FUXAIY 1) BANT B AL o

[0097]  ARSCHr IR TE “Z28” A4 “ IR o+ B Bl A ook 5 BAMEEAE 45 & AT i
27 (J.Coombs (1994) Dictionary of Biotechnology,Stockton Press,New York) . Z%%C Al
FAE 1) T (RIAZ IR 43 —F 2 W) B DR IDEE 5 32 AR R 3R (2 A - WAL R AN 73+ 2 TH) 1) EL AR
FE, BT Eb B SR AR I F2AE M S BT B 2R A8 A4 T, LA S RZ R 43 G : CEL 1

[0098] A SCHT HH, RE “Tm” FT 8 “IR Rl 27 o IS Bl % 248 — N XEEIZ R & 1 i
BRI TV AL R 7 T 5 B 2 AR A P 0 ST o s 4 225 Sk i
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TNy [ TAEIM NaCl (Z WL WAnderson and Young,Quantitative Filter
Hybridization,in Nucleic Acid Hybridization (1985)) 7K ¥ N, TmfEL ) a7 8 it
AT LA TS A R 2 5 Tm=81.5+0.41 (%G+C) o Hofh 2 ik 35 56 2 223+ 50, frig
THREZE BT 25 H R 7 BUARAE o 748 2% 0 A2 AR AU AR N 52 BT BN, JF LR fECurrent
Protocols in Molecular Biology, John Wiley&Sons,N.Y. (1989) ,6.3.1-6.3.6. 2514
F,

[0099] R J Hh , ARGE =A% 25 18 F5 09 A2 X R & A < Ho P /B L AMZ R 43 F (DNALRNA,
ssDNABK s sRNA) (1) Fr B B 5 B MZ B2 73 F AH R 100 & S IR B 2 150 M 42
FREE T 2 . 200 SRAZ PR BT 2 80 250 M SRIZ H IR BT 270 N IR A T 54F e %1%
43 (DNARNA. ssDNABE ssRNA) 2872 , FIF IR 24 S5 T-4E7 % -+ —%e JE AR B2 4 (SDS) 0. 5M
NaPOs. ImM EDTAHT-50°C 2442, FI2X SSC.0.1%SDST-50°C 444 T ek . i A5 C 4T
Vel M , A8 SR E N TAET %6 1+ S BR8N (SDS) .0.5M NaPO04 . 1mM EDTAHT-50
CEHAF T 228, F1X SSC.0.1%SDST-50°CE65°C LIE T65°C &M T ¥k HALIEH , 2458
S SN TAET % 1 — fe EE BB AH (SDS) .0.5M NaP04.1mM EDTAH T50°C 242, FHO. 1X
SSC.0.1% SDST-50CE65C 1L T 65°C 4 T Bk ALkl , BAMZ HIR 5 EA fruAiZIR
o H A BT o AT, AR I Y 2R i EE T 1x SSCHIFE65 CEL T 1x SSCHIS0 % FF i fig
HFE42°C AT 2R2C, HFRE G T°0. 3x SSCHI7ESS C 441 T Bk, Bl T4x SSCHI{ES0 C 261
TECT6x SSCHIS0 % H BEZ H 7E40°C 561 T 2858, IEBE J5 T-2x SSCHIES0 C 26 AF T ik
He ik i 2428 2644 0. 1 % SDS.0. 1SSDFI65°C o

[0100] BRIk, B b, BRAR AR R BH , AR P2 & oA JE B FIAZ R (1) 41 B 1 &5 Fh ] B 1t 2 A7
TER, IR A% B b 58 6 R 11 FF 52 1% B B[R 45 il o

[0101]  BE—Fpn] Ge A0 4% , W W46 T —Fh4u i, Frk i A O e a5 BiRrg—Fh
JA BN, Mt A e A AH L 55 B R R R B AR i BN B bt e S R 1 ) R BR s A
PRIZH H, fnstt— 2k, BT i 525 [R5 9052 31 J5 3l B A% il o A58 S SO0 R, AE RS PO E A 1
BRI A T EBES G, B34 5 NI 7 5 ] AR, Jridk il — AN B0E 2 %
PR e W BREVR BUZ T RIE N, B 12N T 1A a8 7%

[0102]  ZE —Fpml geVEALHE , B anm 40 i 5N — AN ECE 2488 B 307 7 AL R 7 Z1
IR AR, BTk L (R 7 31 dmhs i (1 3 52 Bl 3 3 7 B4, jh b o T 3R FH R 3l 7R
7] B L — AN B N R A e % R B B T R AR N\ SRABA B B AR B AL R 7
T o KB AA AR A NPT DAAE e A B AR A BEAT , 49 S 70 G B AR A1 52 i 34K | o B0 1Y
BRAR ST PR AT 2 AR P B 0 A . R 2 2RI FURIER A, TpZ1 (Menkel et al.,Applied
and Environmental Microbiology (1989) 64:549-554) ,pEKEx1 (Eikmanns et al.,Gene
102:93-98 (1991) ) , B{pHS2-1 (Sonnen et al.,Gene 107:69-74 (1991)) , Ho & 3T Fa i 14k
JiRipHM1519,pBL1or pGAL . HiAt B i4 , ke T-pCG4 (US 4,489,160) BLpNG2 (Serwold-
Davis et al.,FEMS Microbiology Letters 66,119-124 (1990)) ,8pAGl (US 5,158,891)
() TR F A, T DA TR () 7 28 & SR 1T S BT id 2 R AN PR A B

[0103] AT A 7 ik DR A S A 1) 3 v i B A AR AUk R e RN SRR BRI, WiMar tin%E A
(Bio/Technology 5,137-146 (1987)) ,GuerreroZE A (Gene 138,35-41(1994)) ,Tsuchiya
FiMorinaga (Bio/Technology 6,428-430(1988)) ,EikmannsZE A (Gene 102,93-98
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(1991)) , EH L FIHIFEUS 4,601,893 [JEP-A-0 472 869, SchwarzerMIPuhler (Bio/
Technology 9,84-87 (1991) ,RemscheidZE A (Applied and Environmental Microbiology
60,126-132(1994)) ,LaBarreZF A (Journal of Bacteriology 175,1001-1007 (1993)) ,
W0-A-96/15246 ,Malumbres®E A (Gene 134,15-24(1993)) , JP-A-10-229891, Jensen F/
Hammer (Biotechnology and Bioengineering 58,191-195 (1998)) DA Az £ %I 32 K] 2 Al 43
T BB Bk J7 v Uk ARG — B S Bl A — Mz 1% 8 B 5 B ZR DR 31, A
T ) 2 A 5 ) 2 M ) e 0 A v BIOHE A o e R A R AR 1) % (A 1 B2 I3 A 5 2 3
A

[0104] AR BHIR W Je 45 v 4R BRI T3 V2%, BT i 40 B R ik A5 T~ 2 A e o 40 i o S gk A\ ok =
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[0187]  sKitafs1

[0188] AR A< i BH w1 55 — S 9], e Ik — AN I B I 49— ok A i e, e g e ol i
B IR 7 51 52 cg0706 3 ) F R il , 3 H H o %O B B I R B T2 56 AW A7
TE, BOZMA PIRTR B X P SRR AEAE T« JLEA HUBE I 1, X V5 PR T Il SR 40 1 40 A
FESF) P B, B R T 44 o o R ) 3 A ) e ¥ ilg (AmyE) (R

[0189]  a) &% ApSen0706 and pSen0706S

[0190]  JEIEPCRY™ 3 J& B+ /7 71 5Bl 5 v % 3% & pSenLys BinderE A, “A high-
throughput approach to identify genes variants of bacterial metabolite
producer in the single—cell level”;FERHAEM2=13 (5) ,R40,2002) , KLY j55)FP
(cg0706) 5415 FKleyfp (SEQ ID No.18;eYFPIEE M B1/7%1:SEQ ID No.19) FflE K
# OB AT EATCCL 303200 J2 X 4L DNA F/E R AR , 2% HFFR0706-Sal—f11 (SEQ 1D
No.20) F10706-RBSNde-r (SEQ 1D No.21) MIAHAEGI ¥ .pSenLys & T fhdey fpi )7
Gllo

[0191]  0706-RBSNde_r:

[0192]  GCGCATATGATATCTCCTTCTTCTAGCGGGTCTGCCACATTTGCTG

[0193]  0706-Sal—f11:

[0194]  GCGGTOGACGGGTAAACGTGGGATATAAA

[0195]  £EANO.8% BRla WAk EAifb 34 0 7 Bo e, FHPR il Sal TAINde TV Ak Fv B, #i Ak
Frid R RLIRA WG ¥ B BIC & HiSall and Ndel4T H 3 LB 1L 1 8 pSenLys
W E BRI E B T 5 AL KA XL L -blue, 3F 75 & G50ug/ml K I E Z LB MR -
BAT B AR B I8 7 o B B8R B AR, R IR 8 2 B BR324 B V& A m] T B V%
PCR. 18 FH 514 SenCas—fw (SEQ ID No.24) MITKP-seq—rv (SEQ ID No.25) A:FRE%PCR, LAKS:
AR BNF F BOZ T4 A B3R pSenLy s H o A BUIE HEEE RS H (W B 5 PCRI AT s T D& 5
BT RE i A K /N A343bp IPCR= ), T e Br 34NN T T4 » FH T T R IR Jooher il 2% o 15
FELE6AN /NI Ji5 , T B0 7 S R X B 3 R 4] , il £ JBURELDNA o 3X &8 R ] 25420 v 16 79
B V& PCRA T F I 514047 DU 5, 48 NI 7 20 5 T /7 31 32 7R 100 %6 [R) — P BT 5 B0k 1 44
9pSen0706 (SEQ 1D No.35) .

[0196] @It PCRY IEH M B RILIES 3751, B f5 K PCR™ ) S f 28 44pSen0706H7 ,
3 2| i RipSen0706S, H ZpSen0706 4% ik , KR L THMERDUEM A S RIEFERD
PE o BURIpEKEx3 FI/EPCRIGARMR , R B2 Spe SacII—f (SEQ ID No.22) MSpc Bgl-r (SEQ
ID No.23) HfESI¥.

[0197]  Spc SaclI-f:

[0198]  GCGCCGOGGACTAATAACGTAACGTGACTGGCAAGAG

[0199]  Spc Bgl-r:

[0200]  GCGAGATCTTCTGCCTCGTGAAGAAGGTGTTGCTGAC

[0201]  MO.8% B AR HEEERS 284438 1 v BUE , FIR il Sac TTAIBg 1 TTIH AL Fv B, 4iAk.
RURE WG 1% BB R 2| O 4 FSac T THIBg 1 TTVH AL H £ B B2 Ak 1 i 4EpSen0706H .
BIER AV B T ¥ A K EXLL-blue, JF7E 547 100ng/m1H: WL E R K LB -4l 3
AT AR e o AEIX Be PR b AR I DRI TG LA H W 25 22 P I R A B 9 T4 P Ak
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B 329 (5ml A 100ug/m I M B R LBRT IR L) 1597 16/ I , 1 1% Be 85 320 2500, 1l 4%
JFURIDNA o {8 F 514SenCas—fw (SEQ 1D No.24) FITKP-seq—rv (SEQ ID No.25) X iX L& it il
PR HEAT I, FF HAE A R B R 2 S TR 7 31 57 100 % [R]— 14 o Bir 43 ks iy 44
HNpSen0706S.

[0202] SenCas—fw:

[0203]  GTCGCOGTCCAGCTCGACCAGGATG

[0204] TKP-seq-rv:

[0205]  CGGGAAGCTAGAGTAAGTAGTTCG

[0206]  b) HipSen0706%5 4L A AT 1E

[0207]  $#WBTauchZE A, 7£2002 (Curr Microbiol.45 (5) (2002) , 55362-7 ) Ak # &4
RARFRAT EEARATCC 130320852 54008, i Tauch % A FTid FpSen070638 i HE % fL4%
13X B I . F 25 250g/m1 [ R IR B 2 EBHISEAR b AT 5L A AR I 1% 5, B L3R5 1 T %
£ 2 NATCC 13032 pSen0706.,

[0208] ) FRAE— P AL S WA ARG T2, Ho A Z AL A MR R AE A T PO T 7 5 3% e 4
PR T H B A DR A0 G 240 B B PR

[0209]  sdItAE AL AR N A R , AR 7 € 1 Flowerplate®MTP-48-B) HH1110. 8ml
CGXIT¥; 3 (KeilhauerZE A ,1993,].Bacteriol. 175:5595-603) 32 B FEATCC 13032
pSen0706 (%) 4 77 k% 2 (Mplate—48-B) (m2p-labs GmbH,52499 Baesweiler,fE[H)
N R 1% RF RV AT IS FRASFI BT 724 » Jorw AR5 F2 W () AR K AB U RN 98 kAT
A 365N E A LORE B A TRPRATCC 13032 pSen0706ZH M 1) 35 F= W4 Rl 220 . 1Dl %5 i
(OD) FEHr 77 24/NF o 4/NI IS, WG BB M BT o B R EBUFF B IR N2 =0 B i F R
WIE I Z0;1.2552.5;5510515;20ug/ml, KA B IR B 15 2205 15 4ng/ml o BELOZ:
SR FRWI 20 N N2t o« FH I K485 nm K YUK O, EYFPI 2 5t K 5 Il & 7£520/10nm
BT o ilidBioLection V.2.4. 1. 03AFX B F=MIN AT HL T 0 5% - IS B A AN [F 1Y
T3 B R O B IR B (5 FR 10 e R ST AS R (B L AT 2) .

[0210]  d) HPclton-AmyE¥&4LATCC 13032 pSen0706.

[0211] 4 B Ak , H# AR pCLTON2-Amy Bt i He 28 L6 b B i B & BR #E AT BTATCC 13032
pSen0706 {1257 A 4N % BUA B S LR T 51, T 4Rk E Al 5 28 FFT T8 1 3 K 7K A i
a—yE¥r il (AmyE) FlSechs FPERINE T IK, ME SR AE S AR B W Secid 12 M A
J5 . 33 F 51 AmyE-HpaI—f (SEQ ID No.33) FlAmyE-SacI-r (SEQ ID No.34) 4 1k [ #h 2L
ZF AT B Y G (AR DNAIY Amy E 45 5 /77 31, HHpa T Sac 1 R il 3 HE42 7E Smal/Sac THIHIH
pCLTON2E A 1, %344 & pCLTON L H: WL 2 BU IR T A7 AR 4 (I B4R 1 T (1) DU 3R 32 15
SR RIBEHAE, KRV EZATH RN FLIE Lausberg F,Chattopadhyay AR,Heyer A,
Eggeling L,Freudl R.Plasmid.2012 68 (2) :142-7) . FH IVFRA(K) 7i & £y 4 NATCC 13032
pSen0706 pCLTON2-AmyE .

[0212]  AmyE-Hpa—f:

[0213]  GCGCGTTAACCGAAGGAGATATAGATATGTTTGC

[0214]  AmyE-Sac-r:

[0215]  CAGTGAATTCGAGCTCCTAGTG
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[0216] &) HEHEAmy E 43 WAZK 1 B4 M J5a ) 5 REE A ) Amy B 94 52 A I 2 s (S 8078 4K)
[0217] @it 7EBioLector &4t (m2p—labs GmbH,52499 Baesweiler,f[E) H, FIE T &
1 (Flowerplate®plate .MTP-48-B) [J0.8ml CGXII¥;3: % (Keilhauer® A,1993,
J.Bacteriol.175:5595-603) 32 EFEATCC 13032 pSen0706 pCLTON2-AmyE [ 2, Sk
WA N 585 B 3k B B REATCC 13032 pSen0706 pCLTON2-AmyE4H Mo (135 328 Fi 520 . 1
(1965 5 (0D) FEH7 3524/ o 4/NIf 5 3BT IR K PU PR 25 (ATce) 5 5 Amy BI¥) 2R3 o B iR 7K
VUERZR (ATc) #EIHTT220, 100, 250ng/ml LA I AR () K 58 JE  BF L0 BRI E 1 721
111 5 5 RN 5 o U A 485 nm KT YR IUR e , EYFPIR % 6 & i I & 72520 /1 0nm3E 4T o e ik
BioLection V.2.4.1. 08 AR F MBI 9 CHAT T 8T 10 5% WAL BIAN A5 S I B 72010
WK AR (E3) 24/} &, g Flowerplate B F= Y O , LAUTIE A - 3R45 T4
MR B2 Y) FiSW . 1B Ve B 52V (Phadebas Amylase Test,Magle AB, ¥, FEE) ,
TR B R 3B R ) 2001 BT 58 &40 WA Amy EFKT B P o U 252 38 70 1 B PRI B 97 4%
PE N HATCIRETE S5 3529 L35 W S M B 36 PR &, XA A AN L 5 & 0 5%k
RFTHEI o

[0218] ) FHpEKEX2-Amy ARS AL S G BRAEFT THATCC 13032 pSen0706S.

[0219]  fn EFri& , H 8 A pEKEx2-Amy Ad 1 HE 7 L&A IR EIR #E AP EATCC 13032
pSen0706SH B2 A AL A% B S L7 51 » T 9w >k 3 Al 5 28 1A B (1 Ve 7K A il
a—yE ¥ B (AmyA) FlSechr FPERINE TR, ME GRS AE S AR B W Secid 12 M A
i JB I 514 AmyA-BamHI—f (SEQ ID No.40) flAmyA—SacI-r (SEQ ID No.41) 34k [ &
LR FUAT TR 1) G 8 ARDNAR) Amy A2 5 7 31, B BamH T Fll Sac T3EAT R il Sac T A% £2 /£ BamHT /
Sac V1% pE-KEx2- 84+ (Eikmanns%E A, 2EPH102:93-98 (1991) ) , LAl & pEKEx2-AmyA.
FH RS T2 iy 44 AATCC 13032 pSen0706S pEKEX2-AmyA.

[0220]  AmyA-BamHI-f:

[0221]  OGCGGATCCAAGGAGAATGACGATGAGAAAACGTAAAAATGGATTAATC

[0222] AmyA-Sacl-r:

[0223]  GCGGAGCTCTAATTATTTACCCATATAGATACAGACCCAC

[0224] o) HE 4 Amy A1) 43 WA 7K T B 240 A o J6% 85 FSE AT 1) Amy A )94 B35 e e ke , AR R 57
BE IR b ) AL B = A S A

[0225] JHILAEBiolLector 24t (m2p—labs GmbH,52499 Baesweiler,fE[E) F , & T
SR INECA S N9 1g/ 11 L Z4EE , O . 8m1 “Difcofiitig ™ 535 % (Difco,Becton
Dikinson BD,1 Becton Drive,Franklin Lakes,ZEH,d %) ¥ AEBSAMRBATEATCC
13032 pSen0706S pEKEx2-Amy AR 4H il , ok %5 58 4 1 %t - Ak B A E FRATCC 13032
pSen0706S pEKEx2-AmyAR) 4 (1) 55 F=W R 220 . 16 Z JE (0D) FF85 3824/ o4/ I
BN R AR -B-D—FFLIEE (IPTG) 15 FAmy ERRIA A IPTG—YK 1 17 22 10550uM
DA G EEAS [R]85 5 o A 1093 I S 55 77 W 10 200 i 2857 38 R ' o PR A 485nm ) Y igi ¢
S, EYFPAY et & 5T & AE520/ 10nmiFEAT o @ IdBioLection V.2.4.1. 08Xt 53201
FERAT T HF 05 WA BIA A SR R DO R AR, HAK TS HERASH
L B (1) 8 SR B 7 R P S IR I D 6 R B AN (B15) « 24/E) )i 5 ¥ F lowerplate R 35
FEVDE O DLUTUE 40 M I 3RAF 0 40 i () 3% 32 4 B35 W0 Gl ok E K B O 52 72 (Phadebas
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Amylase Test,Magle AB,¥milL,[EE) , RpFpEE =) EIBWI 2001 AT 8 & 75 WA Amy E
(VB S T o W5 B 7R X Sk BRI BE R 2 1F T BHATCIRJE TS T I 55 359 35 W T K B 1
PR, RAFA NN H G H S PR A K.

[0226]  Sijififs]2

[0227] ARG A B Hp 1 55— St 9], e 3k — > 40 B P 461 ke il 2 At e, Ferb BT g
JEE LR 7 51 52 cg 1325 JE B[R 45 i, HF HLIL Hp 5Ot A 1 SRR B T2 T A7 A —
WA, S ZAA VIR, X SRR/ T L B GBI M, X R TR 40
A RSP 12 S5 B T 40 o R 40 5 A P s — B 1 RO o

[0228] a) f 7 #Hi{ApSen1325

[0229] @It PCRY™ 3 J& 3+ /7 71 7Bl 5 v % 3% & pSenLys BinderE A, “A high-
throughput approach to identify genomic variants of bacterial metabolite
producer at the single-cell level”;3ERAAY%13 (5) ,R40,2012) , 280 J5 3)FP
(cg1235) 545 FKeyfp (SEQ ID No.18;eYFPIEE M B1/7%1:SEQ ID No.19) flE K
SR ARFEFTEATCC1303 21 HE R DNA FIVERE AR , M 1 2 1325-Sal—f (SEQ 1D
No.26)and 1325-RBSNde-r (SEQ 1D No.27) M HAEF|#).pSenLys L& & T ditey i 7
Gllo

[0230] 1325-Sal-f:

[0231]  GCGGTCGACGAGCTGTAAGGGTTTACTTG

[0232]  1325-RBSNde-r:

[0233]  GOGCATATGATATCTCCTTCTTCTAACCAGOGACGCCGCCGATCC

[0234]  £E M1 % B IR MEHERS B2tk 30 B e, FIBR fillgsall and NdeIFIVHAL B,
AL TR I NIR AW G K BOEE BRI E 44 Sall and Ndel JH A6 H 2 BE R L 10 244
pSenLysH o IR AW ELHE I T HAL R AT I XL1-blue, 3 HAE S A50ug/ml-RIBFE R
LB PR _E AT B AR R 3 38 o AE IX B8 PR AR, R 0B 3 B A BUPE 484N B ¥ M ]
FITH# % PCR. 1 FH 5| #)SenCas—fw (SEQ ID No.24) FITKP—seq—rv (SEQ ID No.25) &bHEH K
PCR, DUt 25 8 B+ v B 1 4l N\ B 3 pSenLy s H o % B Ta B vk 2 HH (1) BT ¥& PCRIK) 43 AT 2 7
TR IR B A KN A 250bpIPCR=Y , T2 85 324N T K, FT 58 R UL 5k
il 4% o 2T 16/ I 35 7%, 3 I B 0 43 B VAU AR IX L35 520, T 2% UKL DNA o 3 28 JGR il 4%
Vb 5 20 F B & PCRASE R 51403047 W0 e, SN 80 21 -5 U 77 71 S 7R 100 96 [R] — 124 i
18 JF ki Ay 44 NpSen1325 (SEQ 1D No. 36) .

[0235]  b) FpSenl 325544075 AR 15 -

[0236]  #HETauch® A ,2002 (Curr Microbiol.45 (5) (2002) ,55362-7101) ATk il & 45 &
PR IRAT B BEARATCC 1303200 A2 A4 , T TauchZE AT FipSen 1325 i H 5F FL#4 1k
XA . B S A 50ung/ml R IR ZAEBHIS AR ik bbb id , LRSI iR fr 2N
ATCC 13032 pSenl325,

[0237] o) WA — Pk A WA FERS T 2O, Ko iz AL SRR AR AE T PUBE 6 T, IX P
PRV T L EL A B R 40 1 40 M L ) P

[0238] EiLfEBioLector &4t Mplate—48-B) (m2p—labs GmbH,52499 Baesweiler, f[H)
1, FHAE T 0P Flowerplate®MTP-48-B) HJ0.8m1 CGXT135773E (KeilhauerZE A, 1993,

25



CON 107532140 A w Bg B 22/56 T

J.Bacteriol.175:5595-603) ¥ F HHKATCC 13032 pSenl 3250 4H i [ 77 20 0 4 w2 A P ¢
KRG K 13k B TEARATCC 13032 pSenl325ZH M i) B3V 0. 110G 25 (0D) 31 3%
FR24/NI o 4/NIY S5 ST D R T B AR BORF TR IR AN N B3 3= b G T B R R
£031.2552.5;5510515;201g/ml, KA T JRIR FE 17 %2050.2550.5; 1525 4ug/ml A 104)
TUE 15 57 M 10 2 0 35 2 RN 5% )l o PR K 48 5nm K] Y6 R 9 ', EYFP I 5% )t & 5 Il & 4E 520/
10nmiFAT il idBioLection V.2.4. 1. ORI F- M A 2 e BT B e 3 M B B A A
IR (1) 73 7 85 2 BOFT B8 IR B2 I 35 S22 6 R BB AN AL

[0239]  sifafs3

[0240] R HEAS & B v (1) 55 — S 451, 3 3k — AN 40 e %) 49— ok il 4% 4 B, L b g g R 6 R
[ ) L K] 7 31 52 20996 JE Bl Fleg0998 Ji B+ 145 il ,  H I v 2 ' B A 1 SRk Bk T4
e o 6 1) P A %) B — B A B R

[0241] @) M HADPSen0996_8,pSen0996 8c and pSen0996 8e.

[0242] @It Ak A BT A DNA-F B (SEQ 1D No. 28for pSen0996 8,SEQ 1D No.29for
pSen0996 8c and SEQ ID No.30for pSen0996_8e) H 44T A 13EH:3# A& pSenLy (BinderZs
N, “A high—throughput approach to identify genomic variants of bacterial
metabolite producer at the single—cell level” ;N AEY13(5) ,R40,2012) ,5E
A BFP (cg0996) FIP (cg0998) S5k & F ey fp (SEQ 1D No.18;eYFPHIEE H Fi 541 : SEQ
ID No.19) [k & I o pSenLys &AL T gifey ol E 51 .

[0243] IR i Sal T FINde T 2L A A B KIDNA B B , B Ja 2040 SO RTR &4, 3 B 4 B0 H Y
DNAFT Bt 58 FSall/Nde I WA I £ B8 b () % A& pSenLy s HEAT ST I B B FE IR A )
Al BT R EXLL-blue 54k, I 76 & A 50ung/ml R IR E R IILB AR AT # A4k
(R IR B P AR EAEKISA T , Kb B R IS&E R bk, °f T E & PCRAE H 5147
SenCas—fw (SEQ ID No.24) FITKP-seq—rv (SEQ 1D No.25) #4T H V& PCR, L&A & B DNA
Fr B L4846 ApSenLys.

[0244]  {F B g W B8 B o 1) B VR PCRIF) 43 R AE L8 A M ik A B i P, EpSen0996_ 81
FEULR , A K/ 8T 2bp KIPCR™ 4, 7EpSen0996_SclfIE UL T , T A7 413bpl¥IPCR 44,
fEpSen0996_8ePITE LT , TUIHA K /NN 27T4bpIPCRI™ 4, T2 85 77 84 1R ¥ H T R HUAS (1)
JRL 4 o BE TR L6/ i, B LW R 55 554, il %% BURLDNA S F 51 %1 JPS0003 (SEQ 1D
No.31) F1JPS0004 (SEQ 1D No. 32) i 1% £& J5i i fill & 4 (¥ B — AT I 7, 9 BAd A 7 51
5 7 71 W75 100 % [F]— P o Fr3 Bk 44 9pSen0996_8 (SEQ 1D No. 37) ,pSen0996_8c
(SEQ ID No.38) FlpSen0996_8e (SEQ 1D No.39) .

[0245]  JPS0003:

[0246]  CTGAACTTGTGGCCGTTTAC

[0247]  JPS0004:

[0248]  TTGTTGCCGGGAAGCTAGAG

[0249]  b) FpSen0996 8.pSen0996_8cHpSen0996 S’V A G A HEAT T -

[0250]  fiTauch®E A, 2002 (Curr Microbiol.45 (5) (2002) , #362-7 5l Frik il & A A R
FRIRATFE EARATCC 130320 A2 &S 400 . 1E fnTauch%E ATk , HpSen0996_85pSen0996
8cH{pSen0996_8cEpSen0996 8eif ist H 2 FL L AL IX LE 4 Y .
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[0251]  ¢) FIpCLTON2-FsCut#4bATCC 13032 pSen0996_8EKATCC 13032,pSen0996 8cHY
ATCC 13032 pSen0996 8e

[0252] 4 b firid , A8 A4 pCLTON2-FsCutil il it 7 FLEE b IR S E R MR FFEEATCC 13032
pSen0996_8EKATCC 13032 pSen0996_8cEXATCC 13032 pSen0996_Self) B A2 A5 4 il o 1% 344
05 %R 7 31 FHT 9whs > B 75t 4 ) T 1 TG I 685 A SRl (FsCut) FSechs e RIMGE 5
JIK » DAME B8 7E 45 20 BR FR A 18 1K Sec i 2 % HH 2 1 0T« T Ak 2 5 B RGP DNA 7 B (SEQ
ID No.33) , HPstI/SacTPR il & I DNA R B, 50 BR il P 7 B ot 422 31 55 A 8 A0 1) B 4
pCLTONZ , iZ #M A& pCLTON2[FH: M B = P MR T (U AT AR ) (R AREEIRAF E I U AR5 S
P RIRIA , UV FE R 3814 . Lausberg F,Chattopadhyay AR,Heyer A,Eggeling
L,Freud]l R.Plasmid.2012 68 (2) :142-7) . AIHFR 1S 7o iy 24 NWATCC 13032 pSen0996_
8 pCLTON2-FsCut,ATCC 13032 pSen0996 8c pCLTON2-FsCutBYATCC 13032 pSen0996 8e
pCLTON2-FsCut.

[0253] ) MR 45 AmyE 3 A 7K~ B 20 B 5 6 ) 25 M AP Amy PR 94 B2 SR A M58 (B3040
[0254] JHILLAEBiolLector 24t (m2p—labs GmbH, 52499 Baesweiler,fE[E) d, HiERN T
fxH (Flowerplate®plate .MTP-48-B) [10.8m1 CGXIT#;#: % (Keilhauer® A ,1993,
J.Bacteriol.175:5595-603) #43% HARATCC 13032 pSen0996 8 pCLTON2-FsCut[ 4, >k
R WIAA P9 58 56 o 5 30k B T FRATCC 13032 pSen0996 8 pCLTON2-FsCut {140 Bl ¥ 32 4
FhE0. 1R GRS E (0D) F 357524/ N0) o A/NET 5, Tt IR ZK VY BR 26 (ATe) 55 A R 3%
5 KGR K Y PR (ATe) R JE A 35 220,100 250mMEL 51 AT AS [ (1) 818 55 5 o 555 1043 b ) B 3%
FEA) (1) 20 M 5 N 2R Ot o FH A 48Bnm ) DG IBUK 2t , EYFP I %8 )l &k 59 I & /£520 /1 Onm
1T .1 It BioLection V.2.4.1. 0805 F= MBI ZOGREAT T T I0 5% - IS B A F 5 5 1
BB RIS BEASE (B4) 2478 Ji5 , #4F Llowerplate P 5 IRV ES L, PLYTIE 41 IF
RAFTCAML ) 3G T2 LIS o T 0 i DR IR AR R B (pNPP) V25, T P 754 L35 Wi
(12001 FH T 52 5 WA 1) £ Jo I ) T 2k o N 5% 1) E X e 0 PRI 35 77 2 A N HAT IR FE 15 2
(PG F=W LT W A T P PR R R 5 3K DA 2R DA R B R R R AR

[0255] ) f4) i #4ApK19-pSen0996_Se

[0256] I B A E R IRAT B ATCC1 303211 22 K ZH DNAFE AR A1 A 51 470998up—T (SEQ
ID No.42) #10998up—r (SEQ ID No.43) ¥ #cg0998— LJFIX , ¥ MipK19-pSen0996 8e, 45
AR RAT BEATCC1 3032 2 R ZHDNAE AR 0 H 51 410998dw—f (SEQ 1D No.44) Fi
0998dw-r (SEQ 1D No.45) § #cg0998— R [X , FpSen0996 SefE NAEAR Al H 5| #eyfp-ol-
£ (SEQ 1D No.46) Fleyfp—ol-r (SEQ 1D No.47) ey fpZmtd 75, B Jo s _E R PCR % M
PCRE=MIAE AR AN FE 51400998 up—1 F10998dw—1 T 2 GEAHPCR . 5t Ji5 , B 2 AL PCRIK F=4)
TAZ A% BRI R A TE 2 B Sma T) 1 BURIpK 19 (SEQ 1D No.48) 1,

[0257]  0998up—f : GAAGAAACCGCCGAAACGTCAAGC

[0258]  0998up-r : CGATGCACGGTCOGGGTTCTC

[0259]  0998dw—f : GTTTAAAAGAGTTAATCTGCATCTAATCAAGTAGCC

[0260]  0998dw—r : GCCATCACGAATTGCCGAACGAG

[0261]  eyfp-ol-f:

[0262]  GAGAACCCGGACCGTGCATCGTAGAAGAAGGAGATATCATATGG
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[0263] eyfp-ol-r:

[0264]  GCAGATTAACTCTTTTAAACTTATTACTTGTACAGCTCGTCCATGCCG

[0265] ERIR G EEH T ALK EXLL-blue, I Hal W/ A i1k , 7654 500g/
ml R R A100ng/ml Xgal (5—7R-4-F 3| Wkl —B-D-NL iRg - FLRE ) FILB AR L3k 4T
AR PR B FRAA BV 40 0 TR FSE ) SR i £ o B3 97 16 /N 5, dl I B 0 4 UK
FEIEFEW), FURIDNARI A 58 B, 3748 A 51M13uni (-43) (SEQ ID No.49) FM13rev (-49) (SEQ
ID No.50) ¥ FURIDNA FH T I 5 o 488 A 750 -5 T T 21 7w 100 %6 19 [R]— P o B A3 Bk i 44 4
pK19-pSen0996_8e (SEQ 1D No.51)

[0266]  M13uni (-43) :AGGGTTTTCCCAGTCACGACGTT

[0267]  M13rev (-49) :GAGCGGATAACAATTTCACACAGG

[0268] ) M SR B MR A E R AEFFEHATCC 13032 gSen0996 SHI 4 & 2 ke AT I MBOO 1
gSen0996_8.

[0269]  #%HBTauch® A, #£2002 (Curr Microbiol.45(5) (2002) ,55362-7 1) 1 BT ik i %%
BRI EERATCC 1303288 Z M IRAFTEMBOOL gSen0996  SIKEKAZ A5 41 Ha , t
TauchZf A FTik FIpSen070638 it B % FL 3% AL X BL 40 o R N IZ AR AS BE7E 2 AR B IR AT 18
WAL BT DA S A R IR 2 I BIE PAR E I B V& R B A IS AL 4 e Ak A, AR [ U E 2
W& H pSen0996_8e T FI| 1 # AR A B L gt fhrp 7288 IR [RIYR S A0 b, iR 3 44 m] DA F
RMNGEEEAR T LR AR B T 51 AIpSen0996_8e 731 N T e #EIFLL 40 M, 1k ¢
TAESHRMERMEE PR EA KR ER , XS EE AR &R AR P 8 IR A e &
10 % FERE B BRHETAR b o AR pK 1954 2K B Al B 27 A T () sac BAE DR (K2 A2 44, FH T
S hE TR A SR SR W IR 12 TR R SRR 2 A TR A ) SR SR ) SO, Jim 3 0 A s B PR A T L
HEEVE R, & BRIERY RS EROTEE R Ae IS 40 i AR 4, Herb 58 R AR B AH KB
BE R EAE T AL R R 5IN B pSen0996_8e /771 o FH I ERAF ) 5% iy 44 SHATCC
13032 gSen0996 8AFIMB001gSen0996 8. (Schafer,A.,Tauch,A.,JagersW. ,Kalinowski,J.,
Thierbach,G.,Puhler,A. (1994) , 2k B KW B FURLpK 18 FIpK 19 /N AT #2574k 2 D fe

B A« PR EIRARIRAT B e b 58 B, Gene 145:69-73) o

[0270]  g) HpCLTON2-FsCut# 1 B A B R FFEATCC 13032 gSen0996 8FIMB0OO1
gSen0996_8, X — ¥ W AE A A B AR IBAL T A8 e ) — AN SE Tt 5]

[0271]  #HeTauch®§ A ,2002 (Curr Microbiol.45 (5) (2002) ,55362-711) ATk il & 45 &
TRFE IR AT B FRATCC 13032 gSen0996 8 and MBOO1 gSen0996 87 A4 . 1 - pr
I, F AR pCLTON2-Fs Cu til 1 B % FL A% b 3% 6 41 i F MR 3R A5 72 B iy 44 ATCC 13032
gSen0996 8 pCLTON2-FsCut and MB0O1 gSen0996 8 pCLTON2-FsCut.

[0272]  h) HR4E # L 73 WA 7K1~ B0 24 L i IS ) 58 B N ) 4 o il ik 32 ok 265 58 ROl

[0273] JHILAEBiolLector 24t (m2p—labs GmbH,52499 Baesweiler,fE[E) d, HiMEN T
{X H (Flowerplate®plate .MTP-48-B) 10 .8m1 COXII#;3:HE (Keilhauer® A ,1993,
J.Bacteriol.175:5595-603) ¥ = A G A HE IR AT T EFEATCC 13032 pSen0996 8 pCLTON2-
FsCut and MB0OO1 gSen0996_ 8 pCLTON2-FsCutZilfi , 6 M4k ;i %t o 17 30k B A T #k
MBOO1 gSen0996_8 pCLTON2-FsCut 4Nl F=M P20, L% (OD) JhRi #7247
I o 4/NIF i, 3L I B K Y PR 2R (ATe) 5 3 A B I 238 R IR K DU IR 2R (ATe) ¢ IR
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CON 107532140 A w Bg B 25/56 T

F0E250mMEA 51 AS [F] Y AR 50 B 1040 B & 15 570 0 40 B 255 5 A2 ol o FH % K 485nm
()68 R e 6 , EYFPIR %8 6 % 5 & 76520/ 10nmidk 4T o i 3F BioLection V.2.4.1. 08tk %}
B =M 56T T B0 3 M BRI 5 1 B FR I 58 6 R S AN TR, HLAS [H) B8 Ak
R R G AH (E16)) o 24/ )&, W F Llowerplate BT F2 0 O , LAUTIE 40 i 3 3R15
L ) 55 =) BV o T B DR A AR R B (pNPP) v, R M 57 IR T g 20m1
FHT 58 52 WA T A SR PTG P o W B2 B85 774 B35 VP AR S %) 8 v PR S R i 1 6l
RGO, BR80T AR B 5 5 G2 W ok X 4 AT AN [F) A S 43 b K7 B B e 5 BUIX
3 0 5 I AT ) AR o A FEE AN [ () R AR

[0274] i) FpCLTON2-FsCut (NprE) MIpCLTON2-FsCut (Ywme) % 14 75 & e # R 4T 18
ATCC13032gSen0996_8 , 1X —HE A AE Jy 73 WA 5 5 IR I — AN SZ i 81

[0275]  #iTauchZE A, 2002 (Curr Microbiol.45 (5) (2002) , 55362-7T0) Frik % T A%
FRERAT B B MRATCC 13032gSen0996_ 81K B A2 A5 4 i . a1 ik , %4 pCLTON2-FsCut
(NprE) MIpCLTON2-FsCut (Ywmc) i i HE 28 FL 6 A0 1% 6 A0 g o 3 B 344 2 iR [ pCLTON2 -
FsCutfJ 2544 , FINprE-B% Ywme & 5 /5 51 (SEQ ID No.52,SEQ ID No.53) &A% f Bl KR
A WME S I o FH RIS TR 7 44 HATCC 13032 gSen0996 8 pCLTON2-FsCut (NprE) Fll
ATCC 13032 gSen0996_8 pCLTON2-FsCut (Ywmc) .

[0276] ) FRHE F B 73 WA7K 1 B4 B o JEE P 25 JEE AP A SO i ok 82 ke 5 e e

[0277] JHILAEBiolLector 24t (m2p—labs GmbH, 52499 Baesweiler,fE[E) F, i ERN E
{1 (Flowerplate®plate .MTP-48-B) [0 .8m] CGXII#55#4E (Keilhauer® A ,1993,
J.Bacteriol.175:5595-603) ¥5 3R EARATCC 13032 pSen0996 8pCLTON2-FsCut (NprE) F
ATCC 13032 pSen0996 8 pCLTON2-FsCut (Ywme) [ ZH i , S %8 TE AR Y 9 Ot o 5 3Pk B A T bk
ATCC 13032 pSen0996 8 pCLTON2-FsCut (NprE) FI3kkE A HFRATCC 13032 pSen0996 8
pCLTON2-FsCut (Ywme) [ ZH 2 (K B = M4 M 20 . LI G35 B (OD) FH 15 3% 247N} o 478N )i, 3
TR A VYR 25 (ATce) 55 M R (1) 38 % K U BR 2 (ATe) ¥R 7 220100 250mM
DA 5| AN [R] R I8 5 5 o A5 10438 I S5 57 W 10 400 i 235 38 R 6 o P 1K 485nm ) Yl ik %
I, EYFPHI 2 6 A 5H& E520/ 10nmi3E4T o i@ id BioLection V.2.4. 1. 0FA:XT 5% 37 M) 5
FeHAT T BT IR B B AR [F S T I R BRI R S AN E (B14) < 24/NE R K
Flowerplate H (35 IR ES L, AUTIE UM FIRAZ TC A MR I 35 5290 IR o adiacd o) g 2 i
FRAEAER G (PNPP) V5, B AN S 729 IS VR B0 B9 2001 F T 5 520 WA 1Y) AR O I 1O THVES 1k o R 2%
BURFFRY) ISP A T A e T R g e R A R

[0278] ik, 8 i 9 G B 4R 3 e R (FACS) BEAT AR A 5 6 R 55 5 o B4 AR B IR AT
B ATCC 13032 pSen0996 8 pCLTON2-FsCut (NprE) FI7 & B H IR FF BHATCC 13032
pSen0996_8 pCLTON2-FsCut (Ywme) [EFF=4), S A LB 1: 1URIL : 10OR) P FREE P& (NprE -
Ywme) VR & 3= FAAE0 . 8ml CGXT ;773 (Keilhauer@E A ,1993,].Bacteriol . 175:
5595-603) H1, JFfEBioLector 24t m2p—labs GmbH, 52499 Baesweiler,fEH) v, HiM =
EAX (Flowerplate MTP-48-B) #5535 . 4/Nb} & , il N 250mMI /K DY BR 2R (ATe) K75 M
B I8 3 — DB 210/ NI i, 90 MT BT A 85 32 e 22 Pk 5 ML 82 31 360k 5 R TR 0 i 5 5
JRTR A PR A TR ) T AR 0 6 e B AN ] (B 8ARNISB) ol ok fif A HE H € EIBDA ) (32 [EBD
AT, EE, BrEIN, E 22 TORW L) RIFACS AriaZife X TTT, &4 PR FRATCC
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CON 107532140 A w Bg B 26/56 T

13032 pSen0996 8 pCLTON2-FsCut (NprE) FIATCC 13032 pSen0996 8 pCLTON2-FsCut
(Ywme) (EI8C) H 40 M ¥ TR 5 55 F= 0 A M A FH K 3 SIS I o 5% R i 530 AR A0 1 L™
2002 FACS TR B I IRAEL, “BI A1 HCET” (\DRESESS1.0) BIHL 3G 35 A 16mV, “0 i) 55 A 269mV
I o 7E488nm ¥ A T IR SR A B 0 08 S ER 1) (EYFP) , 3 HLR A e 42 1) i Bl B A
P #5530/30nm, 1 400mV ) “SHUIY &7 PMTIHEAT %8 E M REANR G 355 3200 440 41 B A%
TEYFPUGBEAT 43 3% , F-AH FHFACS Ariadfiffd 4 i% A 1T 1H HAEAZ/E96 FLIM = W AR b (B
LA 20001 COXT IR 72 H (KI8C) #5164 /IN Ji , 3 It B O 7 S UCEE 5 7240 » il £ R
FEDNA o JFURL 4440 FH 51 ¥pEKEx2—fw (SEQ 1D No.54) FpEKEx2-rv (SEQ 1D No.55) 34T I
JF o AEL: R A B FRMAE LT , LS 2146443 1L 40 o A 441 4H B ZATCC 13032 pSen0996_
8 pCLTON2-FsCut (NprE) , 464 it A 24 il £ ATCC 13032 pSen0996_8 pCLTON2-
FsCut (Ywme) o 7E1: 1007 A B =S O T , WL R 464~ 4 1E 40 i A 16141 g /2 ATCC
13032 pSen0996 8 pCLTON2-FsCut (NprE) , 4640 e b 45 3040 i 2 ATCC 13032
pSen0996_8 pCLTON2-FsCut (Ywme) .

[0279]  pEKEx2-fw:CTCGTATAATGTGTGGAATTG

[0280]  pEKEx2-rv:CAGACCGCTTCTGOGTTC

[0281] 1) BEFEFIRFFEATCC 13032 pSen0996 8 pCLTON2-FsCut (NprE) [ 5745

[0282] B EAEEIRFFEATCC 13032 pSen0996 8 pCLTON2-FsCut (NprE) 7E30°C [
“Difco Brain Heart Infusion”#%3=3E (Difco,Becton Dikinson BD,1 Becton Drive,
Franklin Lakes,NJ USA) Wit & AEK , JF455m 1 iZ 35 7290 5 V5 A A0 Im ] — FF 20 AR P (1)
0.5mg N—FFJE-N-V i3 -N" AL AT A0 . Im LW AT B iZ 85 35 AE30°C IR 159 B
B J5 5 K 4R M AE4°C F12500 X g BB L, FEHE B &I Tom1 0. 9% SAL AN o 55 B0 A BR AN
PRI, 5ml 80 % H M N2 HH Itk IRAF I A M V2 R % A8 A i 8 - W
(155 3 R AE AR AE-20°C o 45 2000 1 1) 41 f 27V T4 800 . 8m1 CGXTT#%5 575, (Keilhauer
N ,1993,].Bacteriol.175:5595-603) « Z£30°C A11000rpm | , £E M &3 & 4 ((
Flowerplate “MTP—48-B) BT 3% . A/ I, 1 0 250mMIBE /K DU BR 5 (ATc) 75 5 A Rl A
Tk AERE BB FR 10/ 5, 0 E AR I FACS 9 1 BF 45 35 52 W0 1 ' 24 1 o o e A ]
FACS AriaZfiffd 71X 1T, BAEEFP10, 000550k 1 23 B8 2B 178,000,000/ 41 g, F 3k
e T 3844 AT T-EYFP 2 I (I AM ML , F i 47 72 96 FL I = 2 AR (REANFL &5 20001 CGXT TH;
FH) KRR AR 1000rpmAI30°C T 3535 16 /N0 o L& B AFAT SR 1 384 41 i H 11 33648
WA K T S AT TR SR B Rl B COXT TS 32 55, 3R 7E 1, 000rpm Al 30 C T #53524 /)
i o 4/NBT 5 S I N 250mMIBE K VU PR 2R (ATc) 15 5 A TR 1) 3R 1A o 247N I , A5 85 =4 5
PAYTIE 40 i FR A5 T 40 M 1 55 5590 L TS Vo 38 3 o) A 2 2R SE A AR BRI (pNPP) %, B At 57
IETR A 2001 B FH R R G 43 WA R A R ) B T WS B, SR S R Ah AT RE TR AR 1
ATCC 13032 pSen0996_8 pCLTON2-FsCut (NprE) #HEL , 7543158 1 T8 fk i 55 574 b 35 v vh )
BT AR AR T I 2 5 PR R T o

[0283] Eﬁﬁﬂﬁé
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CN 107532140 A 27/56 71
SEQID No. 01.
gegggtetge cacatttgot dasaggtace agttgcaagy tgtygtgttg gagettcata 60
accaggttyy gcasaaggge tyastocety gttytggtgy ggotectgaa aagtactodt 120
agactotatt. gtggagtygtt gaggetgata agtgadtygy ggaaagecet gasaagatyy 180
cgttcagygygt cttecctgat g 201
SEQID No. 02
accttaaatt categeetac aacchtitgt aggtaagaat tiascaagag ccagttatct 60
totottaaga tgaggaggta actggcttot Ttatgettaa gaggtgttay cataagtgas 120
atdtgttecs acgegtyggac gtettaatty ggaggaighc totdacygas tygazgacyga 186
asgagggtate gatg 194
SEQID No. 03

[0284] gggaacceat tegcagegygyg thcgazaatyg tcegatgatta aaccactaaa gagetcacag 60
gaagtgttca gactacttag agtgacgcce cagccacagy gttcataate azatcatyg 118
SEQIDNo. 04
ACcagegacy cogecgatee BEEEGtEgUt Yotgoticqy gegRgtEgte gagattgtge 60
tgggaaagte atcgggatca agetectita tygetgatty agtitticty toticticaa 120
teategecaa faagaaccta gageacatcy gygatttogee chefcctaac coetaaaaac 180
cectgagaaa acgetceaag tagaccetta cagghbe 216
SEQID-Ng. 05
atggttgatyg tgrttttggt cgatgaccac toggtygtite getccgygagt. caasgragaa 60
ctaggcaadcy c¢ogtedcagt agicgycgaa glagggacygy tggoegacge egtageegyge 120
atcaaggcaa gcadadcaga ggtadtgdtt ctcgacgted: adatgecececga cggeggegas 180
ctecgeagtyge tocagcagat caacgactce gatgtggasa ¢cattiiclt ggeacteagt 240
gtctcigatyg ctgcggaaga tygtvatogee atcateogty goggtgocay gygatacgty 300
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CN 107532140 A 28/56 1T
atcagatecaa tetecggtyga agaactoate gaggecates agcgcgtygaa -atccggegan 560
geattctict cactacgcet. ggeagageitc gectegacy ceticgeege cootgatce 420
geagetyggey cagdgcattigt cgacgeacced gagagagacy ccgeegtaga ateccggaaas 480
atcetcgacy acccagtight cgadgocoete acdeygcoyey aactegaagt coieaygecta 540
ctageccgey gotacaccta caaagasato ggcasagaas tgtteattto cyicaaaace 600
gtyggaaacce segeteasa cattetyeyy aaeacecaat aatotadesy geacgeytty 660
acceggtayg cteactegay ggatottgas tae 693
SEQIDNo. 06
atgttccaas gegtggacdt cisaattygy aggaagtdty toacyggasty gaagacgaas 60
agggtatcga tgasaatitt agttgttgat gacgageaay ctgtacgtga ctecttgcga: 120
cgrttcecttt cgttcaacgy atacaacgtt gttctegeag asgacggeat goaageacta 180
gagatgatty acasaggadca goctgelity gtogateetey atyteatyal goctygtaty Z40
gacggactiy aggtetgicyg coacciicge agegaaggey dtgateggec amttebiato 300
cttactgece gegstastgt thotgataegt glttggtogce tegatygcaygy cycagatgad 3606
tatttggeta aaccatiige tostgaagag ctgttggdge gegtocgite actgytgegt 420
cgctetygeag tggdattasd todgagties agesttgaas aggcetotatt atottgtgge 480
gatttgacge tiTgacceaga aagtegagat gtetdcigea. afggacygegn catcaygcctt 540
actegaacayg agtteogeget cotgcaatty ctectdaaaa accaaaggaa agigcteact 600
cgcgeecaga tittggaaga ggsatgygge tgcgattice ceacttesgg caatgcceto 680
ga@gtctaqa Ltggatacet tegacycaayg actgaatigy asggagasga ccgcctgate 720

[0285] catacaghbac gaggagtegy atacgteety cgagagaccy. ctecgrga 768
SEQID Ng, 07
dtggataact atdgtgatga aascagaacy adsggtaaty agaatgagygt dtitttaacy &0
agdgagaacy atcagagege: ctectactaey geecgcaaty toathcatga teaggagaay 1.20
azaaaacgay gatteggaty gticigadey brocthtygey gagtgategg cggcaghett 180
getetiggca tEtacacgtit Lacacegett ggtgaccaty attetcagga cactgcaaas 240
caateateca gocagoagea aacgoaatot gitacagoas caagcaccto chtctgaatetn 300
aasasaaget cadgeagete atetdcatto asgagogaygyg actotictaa aazcteagat 360
atggtagaag acctttcace agegattgtc ggtattacaa dtetieagge acaarcagac 429
agetotttgt teggetetayg ttottotgat tedagegaaq stacagaaag eggttoaggyg 480
teagglygtea ttttoaadaa agagadtbyge agggcttdta tegttacass taaccacygte 540
gtagsagggy cateatoact gdaggtatet ttetatgacy goactgaggt tactgcaaay €00
ctggtaggca gtgattegtt aactgattta gocgtocteg aaatcagtga tgacocacygto 550
acaazagtyy caaacttogy tgattcatct gatcttagaa caggeygagac cgttattgey 20
atrggggatc cgettyggasa agacctgice cgcataghaa cacaaggaat tgtaageggs 780
grggacagas cggtttcaat gtotagatea goeggcgada ¢gagcattaa cygteattcag 8§49
aecagacgeay cagttaatec aggtaacage dggcggtectt tgtiasdatac agacggedaa 400
attgtcgygca ttaacagtat gaagatcagh gaggatgatyg ttgagggtat cggattcgee SEQ
attccaagoa atgatcghaaa acogatigal gasgastige tgtotaaagy acaaatigaa 1020

catgettgat ctegageaayg tgougcanaa Lhaccaagas. 1080
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[0286]

ggcacactcey
teaggetete
ggtaaagaaa
ggtgatacey

ctggatecaasd

SEQ ID'No. 08
ttgtcataca
tatttagaga
agaatgacac
tatacattaa
gececgadatg
teagageogt
tatraaggadyg
gaagacgece
tttgatetge
ctectaaaag
cggagactge
aggatgatgt

SEQID No. 09
tecggtycyga

téttcecaadct

SEQID No. 10

grgattcgag
ttggaggcge
cggettgety
gatggeattyg
cteactaget
tatetgttga
ygagageegs
ggtgaaaacyg
ategeagaag
gteaagacac

geggtgtacy

SEQID No. 11

atgacaasaa

caaattatey

gectgttegy

ctgcetgaaas

ttgatacagy
ttgaagtgaa

sagaagagaa

ceatttatet
atgagggcty
cgtatedcea

tagaagaaat

Lggatatiga

ttttgcagey
stectectgt
gogaggteta
Tgetatiatt
tgtggggaca
geagaaagat

catcatga

gatacgacte

tgtataagat

tattattgat
dgecegatat
sygasctgtc
aggetacaga

teattgatga

‘aaacctcaan

agetgyagic

cgetecages

Jaasgacaas

atattacgas

cacactdaas

aacagettet

gasatagycya

cagegagetyg
ggceggatta
cagtgaatty
aattotecga

aacttegtag

agttgaagat
gracattaga
cetatggatt
caaggcgaas
cagagtygett
ggagetgatt
cradadaaat
Lgacgazaac
tatccateat
tgactactic

gecetgaatty

cggdgtottata

gaagacaagy

tgatgatoat
tgasgteate
geetgatgte
geaaattige
tgacaaagty
ageggoagaa
daaagtyyey
tgaatogett
caaagadata
tattttatca

téatetegty

cggattgate

tetgctgttt

aataaaggeyg
aaaygeygygeyy
cgcaatatet

aacyggcasayg

gaggatagee
tettttacga
ctggatatea
gatectgecg
ggcttagede
ateagrtygtygce
gaaattgeayg
gggaatatca
saagggeete

o

O

ggaacay

)

agggtggaga

taaaaatcasa

aaaacdasag

gaaatggtoa
ggogasgeat
atfztaatgy
dgggagett
tacaeggtta
atogeegenyg
gyaadaygtat
agaaancyggy
ggcgagygsac
aagetggety
aabtag

attgetttat

tggecgetet

33

tttacatecy
atattatcat
tatataaaga

aagtgacgaa

tgaatgaact
aaggrgaaga
tgetgeagyga
tgceggtbeet
Lhggcagcéa
aazagetygct
tetdctegta
teaatttgaee
catadtoetey
gggtegttgs

cgatttacgy

gaatggggct
cggacggceg
apsttgteat
cegaceeges
ttgaagetgy
coataagege
Ltatecagget
agotogaast
tgtttattac

teagtgaegcy

teggcatcay

tttttotgat

tgaggteget
cggootagas
cgoaaagatc

aaagdatbtaac

gotgacgaag
cgecagaaay
tacogacgyge
ttttatitee
Ltygagtacatt
doagetegts
LCgggteget
gtesaaggas

.

tgaggatate

tgatetegts

thteggetac

L gttbtgeata

atg

cgcggettth
cgaaggtgtt
ggagggeaty
aattattgtg
cgegeteage
cgeazgeaag
goegeeactes
actoLgeety
gattdadacs

gacgeaggeyg

tatgttitig

tgcoggetat

1140
1200
1260
1320

1350

60
120
180
240
500
360
470
480
540
600
660

578

60
120
180
240
300
360
420
480
540
600
£36
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[0287]

tteettaaaa
ctattttiga
tttctgattt
aaacaggtoa
gacstgegea
gatttagaty
cecgagggay
ceatecgygace
ggetegaaga
Leagageygee

gtatga

SEQIDNo. 12
atyegaaaaa
agcoctgetoo
ettgtttige
agcgtgaccyg
gatacattaa
cegctaggty
gtggagette
tasatgaaga
gegatcagos
aaggatgutg
goecaaastyg
gggelygaagy
attgagtygy
ategtgeagyg
attotdggea

aagatggace
gaazteggey
aaggteccga

tga

SEQID Ng. 13

ggacatcgayg

cgcaacctay

SEQID No. 14
atgtygtgyt
cggtggcyggy
ttegeegbet

agtattcccy
aaaacctctt
acgecggeta
atetcaataa
getittttat
tetetggttt
Qaagtacaar
ttgaaghtygge
aaageggatt

gggtaaaagt

agatgettygc
tttttgtityg
tgtcateaag
tcggtttage
ttgaatceat
atgatgaaat

aagtcgeate

agteggtiat

ageagetets
atgacaaaac
agatgaggge
agygecttac

atatacagyga

aggecettte
tagagaacag
aggtgaaage
gtgtcgesga
tttttiecgyga

dactetegygyg

'ttgtgcagtt

tecgaegaay
Leatgotgen

atgeggtgat

tgattggetrt
cagcatcace
caggettate
aagagascat

T

Zgagety

tateggtyaty
cgteattage
tgtedgotoy
agageacgasy

gtocgtitted

cagecctecas
cetgatttee
crtggttegga
ctagggtat
totaacetLt
cggectygget
getecagaaa
choagasgasa
tgecatetoy
agteaageyy
getgetgdte
gygagettitty
cacagegata
aaacygtattt
coagetaegt
crocttatac
agtgattteca

agagaasgga

grtegyeygaa

actgttgaaa

agacecgggcy
ggecgatagtea

cteggecegey

ggetecgtca
Tttdatttat
daagggaage
catgagecge
craatgatga
atcagaaatey
ggagtaatty
gotgttttta
gtatatgoey
Lfatttatcg

wggcgegees
Titatgatgr
attcogrrea
atgtacggea
gasagcgyea
geLgateage
ctttocasdtyg
cgaeagaegat
atgatgacat
atcagygatyy
catttacgyge
gacgdgttea
TegEaggYty
agacatteaa
ctgaagybga
ggettgastt
gtagaagyasa

gagdacgaac

cygttatcetca

gegaeaceea

CCOetgegcy
atggragega

etctacagey

34

tgtatatett
teggetatge
cgatatttga

caasagatgt

ageageeght tge

attbatctas
gtaacyttgs
taggagacat
cgtcaactga

grgatgtgga

tocgeatgag
trtactateyg
tectgatitt
aceygtigdaa
gtLttegetta
tgadcgaaat
aacgLgcgga
tggccagaga
cagecygrget
Legageatat
ctgttadeet
gaadaadgod
thgaagacta
gagegteaaa
thgeataatygg
cratgasaga
aaggcactoa

gtgartogay

grggastete

tyccagtcca

ccaccagere

tggtggttgt

acateyacaa

tyccygcagLtt
gtttgcegea
acegaatgay

agegatgatt
tatttatygta
taatetgate
Ltttagegay
tgtgaagtac

aasgggeate
gotegateeg
gettetgata
gacaaggatt
teggataceyg
ggegaagege
atyggecagget
totteatgat
ggaacatgte
ggcaggcgaa
tgaaggaaaa
goigattgat
cttgtteaga
agtaacegty
sagaggcttt
acgTgcaagt
aatecgasgty
tattattgat

agteeacgeqg

cgcatyg

attatedctdg
getgatgtcg

coaactygcay

180
240
300
360
420
480
540
600
660
e}

<
3

726

e
120
180
240
300
360
420
460
540
600
660
720
780
840
900
960

1020
1080

1083

60
116

60
120
180
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ageegggege
gagggtaccy
accgeteagac
ggcyagtigt
aceascggta
asgetygeygtt
gg9999atyg
cggygtggege
aggctgacayg
gcaaggctygyg
aatgtegaad
atggtcgace
gatttggtgy
getgacgtey
gacgtegagy
cttascctga
c¢tgagceage
cecegtgeagg
ttgcegagtt
trgetgogea
ctgetececy
agecacggaca

acgegegeaa

SEQIDNo. 15
atggaactes
ggtgacgact
acgacettga
gagocegtecty
atgcegtect
cggctetecy
ttecggtegy
accaacttgt
gaggactacy
cggetgggas
grggtgetygt
aagqthgga

geagegeace

SEQ ID'No. 16

ghaaatiace

tgctgeagga

aactgcteat
ageegggeca
tgatygtegoy
grtegetget
gygtygcetatt
teaccegyggae
gaaccgacga
aggecaticaa
ttaccgacgc
Lettgatygge
tgegrygcega
acetgtecey
tegacogeay
tgattgggty
tggacascyge
tcgacgegtc
agegoogtat
cgggcetegy
tegaagacac
gecgtecggat
tegagasote

cetag

teggeggaed
tgccaactta
grecgaccsy
accaattgca

gggatgaget

técagaatta
teetggacat
acogygtygec
ctgacctgeéa
gtgacatcga
Dggtacgtag

cegaacatgy

gtaagattot

tratatcaga

cgecagtggo
tgoeaacgey
gacgactgeoyg
gogcareaes
gaicteoaras
gateglyggt
cgggetgagy
gezgoggeee
thTaatgety
cggacatgaa
chegatggee
Lgngetgget
aggegacges
certggagoyy
goaggbttat
cgcgaagtygy
geacgctgay
gglgtttgad
gtzggegate
cgaccaagyge
goegattecy

teggggticg

cegggttygy
ttgcagtgea
cazgtcteat
gggcacegos
ggTecgtcay
cgatgcoegas
coagetggge
ggTcegoagn
cgecgatyay
ggetgeotty
gggtetgtey
coggatacan

cgagtgegea

catgagtite

ggLatgacey

tegetygeayg
atgotyggtcsa
gtégygrgcty
geogaceaae
agtchorage

ggyatoyggyy

ceggtygges

atgoceccgtern
cgggedgetyy
ttgegtacadc
ergggyggete
cacategagyg
ggagaagtyy
gteaggagge
gycgatacey
AYgeCogaLygy
ctgytggttt
cggrtttace
gLogaacagy
gyecageeee
CagCTLoeey

gogaatgtta

datacggasat

aatteggagg

CCECaacagy
grethogacy
cacgcegatc
gacctygacae
accttcgaay
egggetagda
geCsaCLeey
gectegatge
tacgaggaga
ageggacgee

gttcacgtoy

cgetatggga

acctotatyge

35

ctgatecegygy
agaceggera

cogagadgge

gggtgcttge

ceacegaage
tygeggtege
gegtoaccga
teggcagega
cagagtoacy
cgcrtaacgte
cygcggetacd
aattgtecac
tgeasgagee
ggegcaacyga
ctggattgte
geggocacgt
CEGACEYEgY
ggtcggeate
tggtgctcaa
ctggaacgte
gtgcgacgge
totcagtgga

cgcaacttty
atetepaatat
teecgsgatga
coacegggga
gggrgraccy
aggagacctt
getggetaca
tecggatgga
ageagateta
cgeeggagtt
teggegecae
aggcactygcy

acecagttecyg

atatbattac

ghgggatgas

taaggcasto

gtecateras

ggTgatcegt

caseegtctyg
agioatgaac

cgeggtyges

ageggecgay

cggatrtgges
ggaacggcay
gozgegeans
caageaggay
aczggtagge
ggtogacaty

tazdetttto

geggatgycy
gggtgteagyg
cacgggcatt

gIcacygggcy

coacggoggs:

gazitacgty
tggegectegy

atcteagtes

cgitgacgas
cacgaceats

ccagtgggty

casggecacse

srgdettat

taTCagugty:

gggeatcacc
gagecgttacec
coaggacyged
togtgecgey
aeigggcyty
ggactacety

ctga

cgTtgecges

tacecgacgte
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tgatggecgt
geagaaacttc

gegttatctyg

SEQID:No: 17
atgaataaas
ctagagatgy
ctggacgaca
gatadattaa
ggeaghgaad
cegtitaaty

=Y falogctofotor 1o

arttogaace

ttgEgtggte

SEQID No. 18
gtgagcaagg
gacgtaaacy

aagotgaces

gtigateacet
cacgacttot
dgaggacgacy
aaccgeateg
ctggagtaca
atcaaggtgs
cantacoage
ctgagerace

crggagtteo

SEQIDNe. 19
VSKGEELPTG
VITFCYOLOT
NRIZLKEINE
AYQONTRIGD

SEQIDNg. .20

geggtegacy

agaacaataa
tagttegygaa
ttaategaga

teetgttagt
Faggcticaa
goattgattt
asgeasttoy
thgatagegt
atcgtgaget
agecgzaacaa

goegteagga

- tgotetatbit

; aagtgtigog

tgcgtegtaa
geggetatet

gegaggaget
geecacaagrt
tgzagticat
teggetacygy
toaagtecye
geaactacad
2gctygaaggy
actacazcay
actteaagat
agaacacoed
agtecgeect

tgacaegeeye

VVPILVELDG
FARYPDHMKG
KEDGNILGHK
SPYLLEDNHY

ggtaascgtyg

coaggotLtt
cttcaggata

ctgasataca

tgatgatgac
cgtgattgrt
agttitgett
coagadacas
tatdggoatt
ggtggecacgt
cgacaacggt
agocagettc
gebggcacay
cadaggeaty
actgceggat
gatggtttot

gtteaccggy
cagegtgtee
ctgcaccaca
cotgeagtygae
catgecogaa

gaccegeges

coacaaagta
cegecacaas
Catcggcgac
gagearagac

cdggatcact

DVNGHEESVS
HDPEKSAMPE
LEYNYNSHNV

LESYOSALERD

ggatataas

gtadagacga
taddacgasat

tg

Cgagagetga
gecoacgaty
gacgtadtga
cagacgacty
gagaergggey
attegegaega
teacagacac
gacgggeaaa
catcetgygte
acgcatitoy
cgtaaagaty

gothcatga

gtagtgecea
ggcygagygey
ggcaagetge
ttégddeyet

gyetacgtos

gaggtgasgt

S4AgYAggacd
tatateatygy
ategagggey
ggedcegtyga
cEcaacygsdgs

ctoggcatgy

CEGEGDATYG
CYVOERTIFE
YIMADKOKNG
PNEKRDHMVL

36

acaatassart

ctgaagdaca

cttecotatt
gggaacagge
tgeedaagaa
Ceattatgtt
cagdatgacta
toctgcgeey
tggaagttga
cgotggags
aggtggtite
acegogetat

gteaccdgty

tectdgtcga
agggegatge
cegtgcerty
acceogadea
aggadegeac
Cegaggacyga
geaagategt
aegacaagea
geagegtygca
tgetgeecyga
agegegatca

acgagerygta

KLTLIREFLICTT

KDDENYKTRA
IXVNFKIRHN
LEFVTAAGIT

tttacctity

cagosatttt

adaggagetyg
gertgatett
dgatggtate
gacggegege
tetcecgaas
ttcgeactygg
tgcettagty
aaceugtact
Cogbdaacat
tgatatgecac

gtttaaagce

getggacygge
cacectacgga
geocaceete
catgaageay
catctitctta
cacedtggty
ggggcacay
gaagaacgga
getogeegad
caaccadctae
caLggreety

caagtraataa

ERLPVEWETL
EVERECDTLY
THGESVOLAD
LEMDELYR

186
240
272

60
120
180
240
300
360
420
480
540
500
660

699

64
120
180
240
300
360
420
480
540
600
560
720

B
a\ed
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SEQID No. 21

gegeatatga tatctdctte thctagegygyg totgcocacat tihgety 46
SEQID No. 22

gegecgcgga ctagtaacgt aacgtgacty geaagay 37
SEQID No. 23

gogagatctt ctgcetaegtyg aagaaggtgt tyctgac 37
SEQID Ng. 24

gtegcegtco agetegacea ggaty 25
SEQID No. 25

cgggaageta gagtaagtag thcyg 24

[0290]

SEQID No. 26

geggtegacy agctgtaagyg ghttacttg 29
SEQID No. 27

gegeoatatga tatctoette ttotasccag cgacgecgee gatoe 45
SEQID No. 28

gaatitaaca agagecsgtt atetictett asaatgagga ggtagctgge thetttatgs 60
Ltaagaggty thagecataag tgaaatatyglt tocaacgegt ggacgtotta attgggagga 120
agtetgteac gyactygaay acgeasagygy tateogstgas aatbttaghbt gttgatgacy 180
agcazagetgt acgttaatet atcgogecgt cagetceegt tocatgeegyg gatcgggatt 24G
aggtetbtgee atcgtgaate aggttgtgaa teggeatggt ggecaactog ttgtgggtga 306
atcagatgat ggcggaacga gaatcactat tgatitygcca ggggaaccea tiogoagogy 360
gttcgaadat gtegatgatt aaggtacdae cdotaadgay ctcacaggasa gtgttcagac 426
tacttagagt gacgoeceay ccacagygytt. catadtcaas Leatygadaasa toaattccte 480
acadadaacy gtgagascce ggaccgtygca toggadactds catcagadad caacteecggt 540
acctgasctt taeagaaggag atatcatatyg 570

37
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caatttaacs agagocagtt atcttetett aasstgagga ggtaactgge btcotittatge 60
ttaagaggty ttagecataag tgasatatdt tecaacgegt ggecgtotta attgggagyga 120
agtetgteac ggactygaag acgasaaggy tatcgatgty aacecattey cagegggtte 180
gaaaatgteg atyattaagg taceacesct aasgagotea caggaggtgt toagactact 240
tagagtgacyg cogcageac agygtteata atcaastcoat o 281
SEQID Na. 30
gatttaacas gagcécagtta tettotettea. aaatgadggayg gtaactgget tdtttatget 60
tadgaggtgt tagceataagt gaagatatgtt ccascgcgty gacgtettaa tigggaggaa 120
gtoctgtcaecg gactggaage cgaadagggt atcgatygasa attitaghbtg tigatgacga 180
goaagetyta cybgactoet tgegacgtte sebtieghto aacggataca acgttyghtoet 240
cgcagaagac ggoatceaay cactagagat gattgacadg gaacdgoety ctttggtgat 306
ceteogatgte atyatgeoty gtatggsegyg sgttgaggte tgtogecace ttegoagega 366
aggegatgat cggecdatic thatlfettac tgegeygdgat aatglLitety atégtglitygy 420
tggcetcgat gcaggegeayg atgactattt ggctaaacca titgeotetity aagagetgtt 480
ggegegcgte cgttioactygg tgegtegote tgcagtggad toagatcaga gttedageat 540
tgaacagget ctattatett ghtggegatit gacgehigacs ceagasaghte gagatgtcta 600
cegcaacgga cgegocatca geettastcy ddcagaghbto gegetectye aattgetect 660
[0291] Caaaaaccaa aggadagtge todctogede coagaltnityg gaagaggtat ggggctycga 720
tttoccacact teaggeaaty cectegagyt otacattgga, tacettogag graagactyga 780
attyggdagyga geagdaceges tgatcoatac agtacgagga gteggatacyg tactgegaga 840
gacegctecd tgacdttadd gegadtegde geddgyggaasa atgggeetdge cgctaccgaa 900
agtgatgact cegacggtuc aatgbegtty cgttggeget: tggeLitget: gagcgedact 960
ttggtagett tegecgttgg tgtbtattact gitgotbgcat attggtetygt chccagctat 1020
gtecaccaact caatcgateg tgatcetygaa aaacaagedyd atgeaatgat. tggacgagee 1080
agtgaagogg gattcotatge aaccygeagas acegazatty ctotgttagy tgasatatgee 1140
aqtgaqactc gaatcgeett aatccoacct gygtygygaat acgteatcygyg tygaatecata 1260
teactgecty atteagattt cottaagagt saagaagoyy gysaacagat cotiogtaaca 1260
agtyctgage geattcteat gasacgaygal asgetogyggca cagtggltyggt ttttgcetaaa 1320
gatatggtyy: ataccgatey geagetoacy gtgtttgglty téattoctett gatcattgge 1380
ggecagtyggtyg ttitggegte gattetgett ggtttoateca thgogadagga ggggctgaga 1440
ccactygtceaa agetgcagcy tgeegtegas gagatdgaas gaadtgatga géttcgigay 1500
atteccegtgg tyggaaatga tyagticeget aagttgacte gtagtttceaa tgacatgete 1560
aaggceactgce gggagtoteg taeccggeaa tebcagtigy tggcagatge aggacacgag 1620
satgcggaca adtatigaat tgetgtigat ggcaaceaac 1680
agtggaggat cgygaatoce cadggasyda ttggatggoco ttoagoytga tgtattggcyg 1740
cagatgaccg asatgtetga thtgatiggdt gatettgtig atetigegey tgaagaaace 1800
gccgaaacygt. caageattgt. agateteaad caagtgttay asattgeget tgaccgaaty 1860
gaaagecgte geatgacggt geggatagat gtttodgaga. ctgtggatty gaaactgaty 1920
ggcgatgatt tttccttaac cagggeatte gtasatdgbtt Eggataatyge cattaaatygg 1980
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tegectgaga
attottatty
cggttctate
gtgaateagy
ggagcgagas
gatgattaaa
gecacagggt
cggacegtge

gatateatat

SEQID:No. 31

ctgaactzgt

SEQID No. 32

trgttgeegy

SEQID No. 33

gegcgttaag

SEQID No. 34

cagtgaaite

stecageagy
geteaggzay
gtagtggzcyg
cttgatgcsy
stecagesty
goeggttcace
gtcettgaag
gtegtgeige
ggteacgagy
cagcttgcsg
tacgtegesyg
gotoadcata
ttgcaaggty
totggtagag
tyastgggey

atggeatigt
atgattcagg
gegecygteay
ttgtgaateyg
teactattga
ceactazaga
tcataatcaa
ateggaaact

G

ggecegtttag

gaagetagag

cgaagygagat

gagezeotay

tactzgtaca
accatgtgat
tggttgtegy
gcgagetgca
thotzetget

tgoceceagga

FgggTgtegt

aagatggtge

toazgtyggt
gtgggceagyg
taggzggeat
tecagitcega
tgatatctee
Tggtgttgga
cteezgaaaa

agageectga

togagtgteg
gootggaatt
credagttee
geatggtygyge
trtgecagyy
geteacagga
azcatgacaa

cecatecagaaa

azagatatgt

gotogoacat
cgcgettete
geageageae
cgetgeagca
tgteggadat
tgttgeegte
cotcgaactt
getectggac
cggggragey
geacgggeay
agtectagea
ceagygatygy
ticttctage
gettcataac
gtactcatag

aaagatyggcy

atgtcacaya
gotgaaaagayg
atgecgdgat
caactogtty
gaacecatte
agtgtteaga
ateaattoos

ceagateogg

ttge

geogagaghy
gttggggrer
ggggcegte

ctegatgtiyg
gatatagacy
cteattgaay
cacctegged
gtagecttey
ggcgaagcae
ettgccggty

ctogceggac

caccaccenyg 9

gggtotgesa
caggttggge
actetatthgt

ttcagggtet

39

togacaaage
zacgaggant
cgggattagyg
Lgggtgaate

geagegggtt

ctacttagag
CaCaaraCaEas

tacetgaaat

stgocggcgyg
trgcttaggy
cegatygggy
tggcggatet
ttgtggetygt
ttgatgecct
Cgggtetigt
ggcatggegy
tgcaggcegt
gtgcagatyga

sogotgaact

catttygetga
adaagygaty
ggagtgttga

Lecetgatyy

aatggtecye

agttitggasa
tettgecate
agatgatgge
egaaaatgte
tgacgoecca
ggtyagascc

tTaagaagga

cggtcacgaa
cggactggta
tgttetgcty
tgaagttcac
tgtagtigta
teagetegaz
agttgocgte
actbgadagaa
agecgaagygs
acttcaggygs
tgtggecghs
cctegeoectz
aaagtacéag
aateeetyygs
ggctgataag

tztggtygteyg

2040
2180

216Q

2220
2280
234Q
2480
2460
247F1

20

20
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caggggcatyg
geggggcaay
acuttgeges
gactgygatygy
tggtttatty
ctggggeeay
actatggaty
tagetgteag
fttaaaagga
gagttttogt
ggretgegeg
aaggttetet
cezazacktyg
aastoaatts

aagacgatag

gtcecagetty

geggccatayg
gggageeges
gatttgagey
thacegegge
geeeegtteg
gagegaggaa
ttttecteetyg
agtatacact
aggectgaat
tgttgtaggt
tgtegggaag
geeacygttgt
gagcagtaaa
aacggygaaac
ggtataaatyg
ggzagecega
ttacagatga
agoathttat
cagecattcaa
cagtgttbeoet
gegtattteyg
attttgatyga
tittgeedtt
tttttgacga
gataccagga
aacggetttt
tgatygetega

ttacgctyac

acatgatcga
cggtgecttt
aactaztase
aggcggatea
ctgataaata
atggtaagec
aacgaaatay
aceasgttta
tetaggtgaa
tocacTgage
taatesctty
gagetacesa
teettzcagt
coaghbyggetyg
ttacoggata
gagegaacty
cagcygadty
agggggaasc
teagazttey
cetetcactt
taageeattt
geggaatata
ceacszgasyg
cegetagege
cgreccatda
ggaccagtty
atgegzgate
gteteaaast
actgtctget
gtettgeteg
ggetegegat
tgcgccagay
gatggtcaga
cogtactect
ggtatzagea
gegeoggttyg
tectogeteay
cgagogtast
ctcaregget
ggggaaatta
tettgeeate
teasaaatet
tgagt-ttte

ttgacgggsc

agatatgagt

tatcéeasy
tggcgaacta
agttgcagga
tggagecggt:
checogtate
geagateget
cteatatata
gatcotittl
gteagacede
ctotgaaade
crorttgaac
ttagcecttaa
chgacaghyg
aggoycagey
cotdaceegga
geaccygtayd
gectyggtatc
tgatgettgt
coatgttaay
cegetegeey
Teoctgtatea
caetteacty
tgaggtaetygce
tocagecaga
gtgattttyga
tgatcettca
ctetgatgtt
tacataaaca
aggecgcgat
aatgtegygge
ttgtttetga
ctagactggce
gatgatgoat
gaatataecty
caticgattc
gegeaateac
ggctyggeaty
tcagtegtoa
ataggttgta
cratggaadct
ggtattgata
taatdagadt

ggcggettty

agcacadotyg
Ittaccegta
cttactotay

cacttetyge

gagegtaggt

gtagttatet
gagatagyty
crttagatty
gataataraa
Thaataagat
gagadaagcyg
cgaggtaact
ceggcgestyg
zgattttgca
gteggactga
agtgagtghe
acegaadagyce
Tthatdagtee
Cagquaggaey
Tatetteety
cagtegaseyg
catattoetge
acaceeteatr
ctegtgaaga
aagtgaggga
acttthgttt
agtoaygesaa
acattgeaca
ghaatagaag
agdattodaa
aatecaggtge
agcatyggcaa
Tgacggaatt
ggrhachaac
aticaggtya
etgtttgtas
gaatgaataa
Thgdacaagt
ctoatggtga
Ttgatgttygyg
gecteggtga
atectgatat
Tggttaattyg

Ttgasvasal

40

cgccttatac
gacgtggage
cttecaggea

géteggeact

ategeggtat

aeacgacygygyg

cotoacigat
dtttaadact
tgaccagaat
gatetEettiag
cettgeagyyg
qgctLggagy
agticaagac
tgtehbzeeg
acggygggygtt
aggegtggsaa
aggaacagyd
tgtegggtitt
gageotatyg
geatetieea
gecgagegta
tgacgesceyg
cagtgetaac
aggrgtigen
gecacggtty

‘tgccasygaa

agtticgatit

agataaaagt

gggtgtiaty

‘catggatgot

gacaabctat
aggtagegtt
tatgcciett
cantgogato
agatakbigtt
Lttgtcestit
cggLbtggtt
ctggaaagad
titcteactt
acgagtegyga
gttiteiect
gaatasattyg
gttygtagcac

cgaadtitiyg

cacygoagect
agatggeasca
acaattaata
tocgygctgge
cattdgoagaa
gagheaggoa
Laageattyy
toatttitaa
ccettaacgt
AgaTegtttt
cgghtittcy
agegeagtea
taacteetct
ggttggacta
cgtycataca
tgagacaaac
gagegcacya
dgeccaecsct
Jaaa’acgolt
ggaaatctee
gegagtcagt
gtgoageett
atagtadagee
gactcatacc
atgagagett
cggtotgegt

attoadcaaa

atarcdteat

agegatatte

gatttataty

cgattygtatyg
gocaatgatyg
cegagéatca

cacgggasaa

gatgeogetygg

aacagegate
gatgcgagty
atgeataage
gataacctta
atcygcagaca

tCattagcags

cagrticatt

tggcagagea

ctgagtigas

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
15626
1680
1740
1800
1360
1920
1980
2040
2100
2160
2220
2284
2340
2400
2460
2520
2580

3000
3060
3120
3180
324G
3300
33560
3420
3480

3540

3600
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ggeteagate
aatcdgcaas
gatggatgat
gecicagage
ggcagttcaa
gteatictgy
dteaaagagt
gasgygtygata
cggaggatca
agggegatea
tttagggtga
ggggcaagyge
chtgtgeget
ctegagaget
cggggggasac
tegtggaagt
aagttcagac
sdag@caacet
cttagotagt
tgcggecttt
crgegtetet
acgtecgcgea
Leggaccgee
raggcgctea
cteatoacgy
tecagaaget
cgoagtgget
gootttttta
gegatoeacy
cagtggcoae
ttecteggte
caccggateca
agetggeget
gtgctogatt
tgogtgotye
teggtataae
gtegegggte
gtettegete
agcggazaat
gegotttete
ttegacgege
geggecacygy

coatgataege

acgeatetta

e

tggtccace
ggggegatte
tdagagatyc
cagatcggga
tgaagaaget
ttgatgétea
Ltggyycaast
agteggtess
ggggacgatc
azgasgetty
Ltegogaage
tacgaggtaga
teaagageea
cgtttictga
teaatgecey
dtdgooteet
goaatggteos
tttteozeget
ttaccgeesd
gtotgacgeag
atecgtetygac
tgagoyacyy
ceageegett
geggoacgea
teagegygega
tttétzaecy
ggttrotety
cgatigtget
cggctcagedc
gttgcagcea
atgagecaga
ttttocagye
ttecegecagyg
gecgtgegtea
tteggetgty
ttgotgeect
gtcecagedsee
tieecaggecy
ccaggztiag
attttzcagyg
gacgezygety
cgacacyacss

ggataattet

cogacaacdge
agdacaaage
aggectggta
aggggtaaaa
agggetygat
cgacegtatt
g9gtgragey
gytyggteaga
goecaagoyged
thtgegaaga
geatagygggt
ggagtegcay
gecgytgggy
tocageecgac
ctacgagaty
cagyacttaag
tgattgtegg
agegatttea
gtgctegygga
gtottecgat
cagggacygas
ggtcacgeat
tgtaggcacy
trtaactggta
ctggageagt
Loggcaggot
ctteggatacy
tgogtgagat
gggcatgoca
tatgtgadasa
geaggegeat
tgadgetggca
gtgcceagcy
cetggrgget
gagcaacata
thteteeegt
ggaaattite
gtgatecgeayg
gtgtgtcaat
Actggggatt
tattecgtgca
cegattogdt
cgcggcatit

cgetgecget

agaccgttoe
Tgtoatezas
Tgagteagaa
getaaecgea
Thgctgagoga
ggccygcgaca
gtredgttta
ateotygbegy
aceageygca
attteeacygyg
gtgeacygaag
cagtggettt
aacegtiate
ctagaaagga
goacatttas
Tgototatic
cgacyagera

sttagettte

cggegygeaga
etegtaggeg
Tegcacagte
coagaggsaa
Tyettoaage
folefelelola fufitels:
catgcgagca
geggtacgey
agectggtoa
artogygoty
Thtecogote
ctegaagato
cggcacateca
ctggdategy
gtecgggtot
Tongedesdgyg
cgogagetcy
gretegtgas
agccgacgec
gottateget
geaggtygty
acgatgrLty

Teeadgetety

41

grggcasage
c¢gtggoTeee
acacctTotn

tetitaccyga

tgasggtgga
cegoegacat

ttgacgacygyg
ctytygyeaca
cagcegegayg
taagastceda
teggtygaygyg
gaagatetit
tgeetazggh
ggccaagaga
tgggaagott
aeggnongac
gtetotieget
agtagetigte

LEtgggiott

getittagce

thagegacgt
teaggeLoas
togatgatet
daagogtgyge

cggacgecgt
grggcasgty
ctadaaaact

agetecgatad

gtygggazcgt
gegecgaaaa
GECatgecty
agtggattea
gogtagaget
atgtocagga
goasgogatt
ttgatocaay
tgagegagga
ggatgygtgt
toegetagay
ctygtgagtta
totigedgced

geggegetga

teatgeetgs

tgacgaccat

aazagttcaa
toactttoty
cacgaggcayg
caagygeatee
ggaaggtgat
gatoccaacty
gatecagtace
gyctygaacye
cagcgtedea
atgtetcgaa
agattieage
gggageagte
gtgagecaee
gagaccecta
tacggegtes
gtgacacqgcet
gadcagteat
gttgactgga
Lecagegtte
cteggetgct
agecgegeac
ggeegtetge
tggbgtettt
gaaaageogt

cgat.cageta

crthigetto

cdetgoteata

gateagetag
cggagacgtyg

cgcgggteat

ctgecggeata
cgccygataeca
cggggtttac
caageacgye
Lrtgaacgaac
cgetggegaa
attegeggey
cgaacagate
tocatttitga
eegcteacygy
tgtgegetth
cacgLectygy
gggcacegeyg

ggcgaadatt

3560
3720
3780
3840
3900
3960
4020
4080
4140
4206
4260
4320
4380
4440
4560
4560
4620
4580
4740
4300
4860
4920
4980
5040
5100
5160
5220
5280
5340
5460
5450
5520
5580
5640
5760
5760
5820
5380
5940
6000
6050
6120
6180
6240
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tegetegyyg
tggegttiygt
gegegeagta
sthegatedt
getecteaag
atgcetyggege
cggeageate
cgggccaatt
sagttttigy
teaggggtyge
acggtygtgta
gaecygagaag
cgacggtacyg
aaggggaage
gotatoctgte

cgacgoogea

SEQ.IDNo: 36
ggatcectiat
ctegageaqgyg
getcaggtag
gtagtggteyg
chttgatgecy
stoeagetty
geggticace
gtoettgaag
gtegtgetyge
ggtcacgagy

tacgtegeeg
geteaecata
tgetteggyge
gotgattgag
gatttecect
getegtegac
actetagett
cttatgeget
cgtgggtete
gttatctacs
ataggtgect
tagattgatt
aatcteatga

ataagatgat

gacygcacttc
tggcgagete
ctegegggte
ceactactgt
atcagecacy
gtecgtegta
gagegegte:

trggtactte
cggazaatca
taddzatitt
grtatttdtygy
ttttttacaa
caacaandas
atecgarcga
gragogoeot

g39

tacttgtraca
sccatgtygat
tggtgtegy
gegagetgea
tictteotget
tgecacagga
agggtgtege
aagatggtge
Treatgtggt
gtgageeagy
taggtggcat
tecagetega
tgatatetee
tttttottite
ctegtaadoe
ctgeageaat
coeoggeaaca
cggeceattec
geggtateat
cgacggggay
cagtgatiaa
taaaacttea
ccaaaatead

cttettgaga

cagcgeeatt
goggetggat
aggecygggge
gogteeteet
agaghttcta
togagagetc
gactecagdy
grtegtgaagy
cgeggeacga
gtatégeact
cttggttttt
aaggcoazaaa
gogteaggat
cgegacgege

cagggacaay

gétogtocat
cgegattcte
geageageas
cgetgcegee
tgteggecat
tgttgcegte
cotogasctt
gotectggac
cggggtagey
geacgyggeaq
cgecctegee
ceagdatagg
ttettctaac
gattgtacty
ttottocaate
cLadadecen
ggoaaceacy
attaategac
ggeryggctygy
tgcageacty
teaggeeackt
geattggtaa
thtttasttt
ttaacygtgay
tegtittggt

tgcgacetayg
goggacgac

ggaatcagyge

ggcgetgeey

ggtcgetage
ggaanaatce

cgacateaya

teatgacase

aaatrtteac
bgatLbtiee
dagagatacty
CLELTLedyg
cycogtagay
gotetacggs

geacocyteac

gecgagagig
gttggugtet
ggggccgteg
GLegatotty
gatatagacy
cregttganyg
catctegyoyg

gtageettng

ggcgaageae

cttgeeggty
chegeeggac
caccaaceey
cagugacgoe
ggaagagtcan
arcgocaata
chgagaaaac
ttgageaagc
tggatggaygy
tttattgcty
gagocagaty
atggatgaac
ctgtcagdace
dadaggatoct
tittegtice

ctgcgegtas

42

cogcetocay
acgeatctga
c¢adegoagta

agcadgcage

ggoactggac

getoacogit

gegateeata

attataacga

geagegggac

geaagacaga
geategagda
dtcgacagaa
cgattgaaga
gateatgacy

gacytegega

atecdoggedy
ttacteaggy

cegatagagy

Lggeggatet

tigtggetgt
ttgatyecet

egggtettgt
gacatggeyy

tgeaggccyt
gtgcagatga
aegotyaact
gtgaagager
gecgateoat
cgggatbcaayg
agadcatiga
gotcgaagta
tattasctyg
cggataaagt
ataaatctygyg
qtaagocetc
geaatagaca
aggritacts

aggtgaagat

actgagagte

tetettgete

cheezecgacy
gegazatrtt
ggcgcaacty
togtcageoa
cagtotogtyg
tttagatega
getgatgett
acgtocgtta
tttgcgeage
ttatctgeas
ttrgegggge
ataaaacgat
cogbcaacca
cagaTtiita

gggcgatcag

cggtcacgaa
cggactggta
tgttetgety
tgaagtieac
tgtagttgta
teagotegat
agttgocgte
Acttgasgaa
ageegaagygt
acttcagggt
tgtggeegt
cotcgecett
trgteggtyy
ctecTtiety
goacateggyg

aacgetiaca

cgaactactt
tgcaggacesa
agecggtgay
cogtatcgta
gategetgayg
atatatactt
cettzttgat
agaceectta

tgaagacgas

63060
6360
6420
6480
6540
6600
6660
6720

6780

6840
6900
6960
7928
7080
7146
7153
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[0296]

gazaccygdet
ggtaactyge
gcgeatgact
ttttgecatgt
ggadtgaacy
gagtgtcagy
gasaggeagy
atagteoctgt
gguggcyggay
cttcetygea
tegaacgace
attetgetga
cecteatcayg
gtgaagaagy
tgegggagee
titgetttge
Cagcagaagt
ttgcacsags
atscaagggy
attoegacst
caggtgegac
atggcaaagy
cggaatttat
tagteacdac
caggtgaaaa
tEtgtasatty
tgeataacgy
aacaagtety
atggtgattt
atgttggacy
teggtgagtt
ctgatatgaa
thaattagtt
aataastcga
cegtteegtyg
catcaacegt
gtecagcaaca
aagcegcatet

ctogaggatga

agegygeaceyg

tocacggtaa

tgcagggegy
trggaggage
tcaagactea
ctiteoecgggt
gg9gggnregrt
cgtggaatgsa
aacaggagay
cgggrztege
ceratyggaza
teTtocagda
gagegzaygaey
cgeacegygty
tgcecaacata
tgttgetgac
agggtzgatyg
cacggaacay
tegatztatt
tasazatats
tgttazgage
ggatgeétgat
aatctatega
tagogTtgod
gegtoztecy
tgcgazeced
tattgztget
tecttthdan
tEtggitgset
gaaagaaatyg
cteagttget
agteggaate
ttetoettea
taaatzgcay
gtaacactag
acttizgety
goaaagcaea
ggctocetea
cechteoItcad
ttaccgacsaa

aggtggdgga

- ccgacatget

g acgacggyget

Tty tggeacaggd

cecgegagesa

gagtocaate

tttttegaay
geagtcaced
crectetaaa

tggactdaay

goatacagtc

gataaacygcy
cgeaeydgyy
caccactgat
ageggettty
a2atetecgce
agtcagtgayg
CRgCCtt Lt
gtasgecagt
teataceagg
agagetttygt
totgegtiot
caagddaged
teatcatgaa
catattdaag
tratatgggt
ttgtatggga
aatgatgtta
aceatcasge
gggaaaacag
gogetggeay

agegategcy

goegagtgatt
cataagettt
sacohtatty
geagaccgat
tracagaaac
ttteatttga
cagageatta
agttgaagga
agttcaaaat
cttictgget

gaggcagacs

ggcatcegge
aggtgatgtc

coaactgata
cagtaccgac
tgaacgcegy
cgtegcaagy
Loctogdattt

gttctetgay
aascottgtea
Teaattaves
acgatagtta
cagettggag
gecataacag
agoogeesgy
TEgageygtca
cageoggeaat
coegregraa
cgaggaagey
Tetcotgera
atacachgsg
cehgaatoge
~gtaggtgga
Sgggeagaty
atgttgtygte
caatdagact
gggaaacgto
atadgatggyge
agegogatyge
cagatgagat
attttatecy
cattocaggt
Tgttaatygey
attbegtot
Ttgatygacya
Sgccattote
ttgacgaggy
agcaggatct
ggetitttoa
Tgetogatyga
cgetdacttyg
TCagataaag

caccaactyy

ggatyatyggy ¢

Icagegetoa
agttcaagaqg
artotggtga
aazgagttty
ggtgatatygyg
aggateaagt
gegateagyyg
agggtgazag

43

gtacecaacte
Ltrteagrtta
gtyggetgaety

ceggataagy

cgasctgcdt

gggaabgaca.

gggaaacgea
gatttegtyga
ctecactzace
gacatticcyg
gaatatatec
catgaagoas
ctagegctga
cooatoaton
coagtbggty
cgtgatetga
toragaascoe
gtetgeztae
ttgetegagyg
tegegandat
gecagagttg
gotcagacta
tacteetgat
attagaagaa
ceggttgeat
cgcteaygey

gogtaazgge

accggattes
gaaathbaata
tgecatoota
agdatatggt
gtittttcetaa
acgggacgge

catartadag

aagatgcagy
atcgggaagy
agaagoscyga
atgcteoagyy
ggcasatgygt
cggteaagee
gacgatittt

aagetbggoea

tttgaacega
gacttaaccyg
coagtggtye
cgcageggte
aCCoggasct
ceggtaaacs
tggtatettt
tgcttatoag
tgttasgtat
chegecgeay
bgtatcacat
théactgaca
ggtctgcote
agecagaaag
attbtgaact
téottcaact
Tgatgttacd
atsaacagta
cogegattaa
gtcggygcaat
thtotgaaas
gacLggetga
gatgeatogt
tatcetgatt
tegaticetyg

caatoacgaa

tggecttty

gtegteacte
ggttgtattg
tggaactygee
attgataate
teagaattygyg
ggctittgtty
acaacqcaga
acaaagetct
cetggratga
ggtaaaaget
gotggatttyg
ceghocttoge
tgtageggtt
dggtcaccata
gagcgcaaco
gogaagaatt
tagggytoty

G
Or s
=

3960
4620
40580
4140
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caecgaactey gtggaggasa ttteegeggy gcaaggette gegaagegga gtcgoggeag 4200
tggetttgaa gatetotggy ageagteett gtgcgcttag gagygtgagae gygtggggaac 4260
cgttatetge ctatggtgty agoccgccta gagagottca agagesatea. goecgacata 4320
gasagygaggce chagagageg acccoctdcdgy gygggaacedt titctgeota cgagatggea 4380
cadtttactgy gaagoittad ggogteotcyd Tggaagttica dtgcgegcag acttaagtge 4440
tetattcacy gtetgacgty acacygctasa Jtcagscata gebteattya tigheyggees 4500
cgegccagte totooetesa cagicataad ccaacetyoa atggbcsage gatttecttt 4560
agotttccta gottgzegtt gactggactt agetaghbttt totegetgrg ctogggcgta 4620
cteactgttt gggtozitec agegttetge ggcottittta cogecaegte. ttoteatagt 4680
ggccagaget tttecgeecte dggatgetetyg cgtotetygte tgacgagead ggacgactyy 4740
ctggectita gegacgtage cgogeacadcy fégegaecate ghiotggeggt cacgaeatagy 4800
cggcagatea ggeteacgge egtctyctew gaccgedtga gegacdggtygt aggracgete 4860
gteggcgteyg atgatcttog tgtettttag gegotcacoa gecgetttta actggtatee 4920
cacagheaas gegtggegaa sagocgbetd atoacgggay geacgooahg gagoagtaca 4980
gaggacicgy acgodygtoga toagctatvo agecgetiva goggedetog goaygettge 5040
ttoaagegty geaagogett thgobteego agtggetttt ettgecgett cgatacytyge 5100
cegtecgeta gagaacteet gutcatagey titttagygt ttttetygtye ctgagateat 5160
gegagecsaco tceataaget cagotaggeg atccadghya ttgtyeTygy catygeeagey 5220
gtecgeggty ggatogtegy agacgtgcay Tggocacegy ¢tcageetat gtgaaaasge 5280
ctaggteageyg ceggazaacgd gggtoatite ¢ltegygtegtt goagesagea ggcgeatatt 5346
cgogetgete atgceczgcty cggeatacac cggateaaty agccagatga goetygeattt 5400
ceegeteagt ggatbcacgs cgatccasgs —ggegetttt tecaggegty cocageygeto 5460

[0297] cagaatcgcyg tagacctcegg ggtttacgtyg ctocgattttc ccgccggcct. ggtggectayg 5526
cagateaaty tecaggaceaa geacggaetge gtgetgogay tygcgtcagay caacatacty 5580
geacogggea agegatittyg aaccaacteg grataactte ggetgtgttt etoocgtgte 5640
cyggtettty atecaagege tggegaagte goeyggtetty gattttetet 5700
geecaggtga gedaggaatt egeggeggte ttoegaetegta atcgeagege 5760
gagetegyga tgggtygtega acagatcage ggsasattte cagycaeggty tgteaatgte 58240
tegtgaatce getagegtea titttgagey ctttotoooa ggtitggact gggggttage 5880
cgacgceety tgagtiacey cteacgggge ghtcaacatt titcaggtat tegtgecaget 5940
tatogettot tgcegectat gegetttttc gacgeygcgad gotgetgeeg attoggtgca 6000
gotggtyggey gegotgacas gtoctygday gecacygoca cacgaaatygd ggcatttacy 6060
argtttgtca tgcctgcgay cacogegetd cgatcgagya taaticicge tgeegetiae 6120
agotobgtga cgacdatgge caasatiteg chagggggac geacthedag cgegatttge 6180
gacctageeyg cotecagete cteggegldy cgbttygttygy cgcgategey getggetgcy 6240
geagcgacacg catctgagea atattittgcyg cgecgtedte gegggtcagy ceggggagga 6300
stecaggegas ¢cgcagiagde gesactgatt cgatoctcoca etactgigey tectectygge 6360
getgecgage acgoagetey teagecaget cetcaagate cgecacgaga gtttetaggt 6420
cgetagecgge agtggececeyg totegtoaty ctggegegte ¢gtcoghateq agagoteoga 6480
aazatocgat caccegtiitt dagtdgangg cagoategay cgcgtoggae tocagedoga 6540
catcagagayg atedazagct gatgatticgyg gecaattity gtacttegte gtgzaggtca 6600
tgecaccatt ataacgascy ttcgttaaag ttittggeygy adaateacyc: ggcacgaaaa 6660
trttcacgaa gegggacttt gogeagetca ggggtgctaa aaatitngta. togtacttga 6720
tttttocygaa agacagatta Lotgoaaaty gtgtgbtagta ttietguett ggtitttaasa 6780
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aaateotyggas tcgasaattt geggggagac cgagaagttt thtacsaaayg geaaaasctt 5840
tttogggate gacegaaata agacgstega cggtacgcan caasgzaagey teaggatege 5900
tygtegagtga ttgaagaceg toaadteaay gygaagecte daatdgacyge gacgegeget 5960
ctacggegat cctgacgecag attrttaget atetgtogra gogecaetdag ggacaageca 7020
eeegeacaat ghegegagyy cgateagayga eyecygcagyy 7060
SEQIDNo. 37
cectygagygeyg tegetgatoy cootegegas gtigtgeggy tggcttygtee ctgagggcygs 60
tgcgacagat agctaadaat crgcgrcagy atcgecgtayg agegcgegie gegtegatty 120
gaggettaod ctttggttga Gggicttdaa Togotdtacy gdgattotga cgetittityg 180
ttgogtacey tegategttt tTabtitdtgte gatdoegaaa aagtttilige ctittgtaasa 240
aaacttebeyg ghbegceecege aaattitega Shecagatit tttaaaaace aagecagaaa 3060
tacgacacac cgtthgeaga taatchtgtet Thoggeaaaa toaaghygoga Tacaaastts 360
ttagcaccce tyagetgeye gaagtedegs ttogtgaasasd thticytgce gegtyathtt 420
cogeecaaasa ctttaacgaa cgtzcgttat aatgytgbea tgaccticac gasgasgtac 480
caazabiyge Cegaatedte agetatygat etetetygsty tegeygctyga gtecgaegey 540
ctégatgety ccgtegattt aasaacygty atoggatttt tecgagetet sgatacgacy 600
gacgcgecag catcacgaga ctgggccagt goegcgadeyg adctagaaac tetogtogey 560
gatettgagyg agétyggcetga cgagetgegr getegyasdyge gecadggagyga cgcacagrag 720
tggeggatcy astcagttge gogiactgcg gtygecetgat tecterecygy cctgacdcyge 780
gaggacgygcy cgcaaaatat tguicagatg cgtgtbagtygc cgcagocage cgegagegey 840

[0298] goascdaaacy ccacgeegay gagetggagy cggctaggte goaaatoggey ctggaagtyge 900
ghececegay cqaaattttg genatygglicy Tcacagaget gyaagoggea gogagastta 960
teegegatey tggdgcygyty cedgadggea tgataaacat ogtaaatgec geghttcgtg 1020
tggeogtyggle cgcecagygac gtgrecagoye cgctancacs tgcasogadt cggeaygcaye 1080
gtegegeygte. gaaaaagege dcaggeggca agdagogata adetgtacga atacdtgaaa 1140
aatgttgaac geecegtdayg cggraactcd ¢agygegtey getaaceeee agtecasace 1200
tgggagazag cgetcazaaa tgactetage ggaticacga gacatigaca caccggecty 1260
gaastittoce getgatetgt tegacaccea Tocogagota gogctgogat cacgtggety 1320
gacgagegaa gaccgoogay @atzectage Tcacctygdyge dgagasaatt toecagggcay 13840
caagacceyge gacttogera geyettygat Cagdgaccey gacacggygay aagcacegee 1440
gaagttatde cgagtbtggtt caaadtoget zgeceggtyge cagtatgtty ctetgacgea 1500
ggegeagoac gaagaecgtge TLgncotgga cattgatghy cogagocacd aggacgaegy 1560
gdasatcgag cacgtaaace cogaggtota cgegatttty gagtgetygy cacgectgga 1620
aaasgogeca gettggateyg goegzgasted actgageggy aaatgoeage teatctgget. 1680
cattgateceyg gtgtatgecy cagcaggoat gagcagoocy daatatygcgoc tgctgygetyge 1740
sacgacegag gaaatgacoo gogttttegy cgctgaccag getittitead ataggetigay 1804
ceggtyggeea ctgcacygtct cogacgaetco cacggogtas cgaetggcaty cccagcecaa 1860
tegegtggat cgoctagety atostatgga ‘ggttgctoge atgatetcdg ggacagsaaa 1926
doctaaadas cgctatygage aggagtitte tdgodgacyy geacgtatey adageggcsay 1880
aaagegocact. geggaagcaa. aagcacttyge cacygettgas gcaagoctye egagegecys 2040
tgasgogtet. ggagagetgd. tegacgdogt cegtgtiocto tggactgcete caggyecgtge 2100
cgecccgtgat gagacggett ttogccacge ttigactyty gygataccagt tasaagogygc 2160
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tggtgagege ctaagagaca ¢ccaggateat cgacgoctar gagegtgoet acacogtege 22209
ggagcagacyg geegtgageo tgateboteg cegatgegty. accgeeagace 2280

cgtgtigegeyg getacygtege tazaggocag ccagtogtec ctgetegtea 2340

gacagagady cagagecagee gaggygcgaaa agctotdggds adtatgggasa gacgtggcygy 2400
bazasaggee geagracygol ggaragacco asacaghgag tacgeedgad cacadegaga 2460
gasactaget aagtccagtc aacgataage :aggaaag@t aaaggaaatﬁ‘gcttgaccat 2520
tgcaggtigy tttatgacty ttgsgggaga gactggetey tggecgacaa teaatgaage 2580
tatgtotgaa ttragegtgt cacgtcagac ¢gtgaahaga geacttaagt ctgogggeat 2640
fgagctteca cgaggacgce gtaaagotic ceagtaaaty tgeccatetcyg taggedgaaa 2700
acggttecee cogtagygadt chetdtetiyg gottcettite tagytegage tgattgotet 2760
tgadgetete tagggggygct ¢acaccatdy ghagatancy grtedecaee ggdéteacate 2820
gtesagegeac aaggactyget cdeocagaagato ttdgdageora chgocgdgas teeycttege 2880
gasgcetige ccegoggaca thfcctecae cgaghtegty cacaccecta tgccaagett 2940
cttteaccet asatiicgaga gatiggatic ttacoghgga aattolhoege aasaaaregte 3000
ccotgatege cottygcgacy ttgcteyegy cggtygceget ggttgogett ygcttgacey 3060
atcttgatect ceggogtica gectgtygeca cageugacaq gatggtygaoe accatttgee 3120
Ceatatcact gteggzacty astuceygtbagt castagatey datigciada cecbygagosat 3180
casactcettt tateagttog steatgtegy cggtategeyg gocaagacyy togagettet 3240
teeccagaat gacatcacet teetdeacct teatcettay cazatfcags cotietagat 3300
ctattgasct geecggatged tigteggtaa agatgeggtt agctitnace cotgcatett 33606
tgagegetyga ggtctigectc gltgaagaagy =gitgetgas teataccagyg cotgaatege 3420
cecatecatee egccadadsy tgagyggages agggttgatyg agagebztot tgtaggtgga 3480
[0299] ccagttygty attttgaact tttgctttge ¢acgdaavdgy totocgstat cgggaagaty 3540
cgtgatctga toctbcaact cagcaaaadt Tegatttati ¢aacdazagec gocgteodogt 3600
casgteageg taatgetetyg ccagtgttac saccaattaa ceaattctyga ttagagaaac 3660
teetogagea toagactgdsa ctgtaatita ttoatatceyg gattatoaat acecatatttt 3720
tgeaaaagee gtitelgtea tgaaggagaa dactcaccua gocagticea taggatggea 3780
agetcctggt ateggzetgl gattecgact cgtacaacat 'caatacadce tatbadttte 3844
cectegtcaa asataagghtt ateaadtgag aastcaccat gagtgacgac tgaatecggt 3900
gagaatggea aadgotiatg catttetite cagacttgtt caacaggcca geeatitacge 3960
tegtcateaa aateactege atcadccaaa cogtiatbor tiegtgatig cgectgageyg 4920
agecgaaata cgegategot gttaaaagga caattagsaa cdggaastga atgcaacegyg 4080
cgeaggdaca ctgccagege atcaacaata ttttcaoctyg datcaggata titettctaat 4140
acotggaaty ctgttitccoo ggggatcgea ghggtgagha acaatgeatc ateaggagta 4200
cguatazdat gotigaltggl cyggaagagyge atadaticog teagocagtli tagtdtgace 4260
atctoatetyg taacazeatt dgoaacgcta cotttgecat gtttcagaasd cagctatage 4320
gcetogggcet teccatacea tegatagatth ghcgeaccty attgcecgac attatcgega 4380
geccatttat accoatataa stoagcatice atgttggaat tiaatcegegg cotegageaa 4440
gacgtitees ghtgaatatyg goctcdtasca coacttgtarn tactghotat gtaageagae 4500
agttttattyg ttcatgatga tatatttita tottgtgead tgtaacatca gagatittya 4560
gacdcaacygt ggcttzgttyg dgtadatega acttrtycty agtigaagga tesgateacy 4670
catcticecey acaacgcaga cogitocgty geadageaas agttcdasat caccaactgy 4680
teedcetaca acaaagetet cateadecagt ggetecetta «ctttdtgget ggatgatggg 4740
gogattcagyg cctyggtatas gtcageaaca cottottear gaggcagacs tocagogctag 4300
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cggagtgtdt actggettad tatgttggca ctgatgaggg tgtcagigaa gtgoticaty 4860
tggeaggdaga asdaaggotyg cadccggtgey TCagcagaat dtgtgataca ggatatattc 4920
cgetteeteyg cteaczgact Ggdtacgete ggicgticya etycyggegay cggaaatgge 45890
ttécgaaegy ggcdgagatt todtggaaga tgccagdaay atacttiddca gggaagtoasy 5040
3gUgecgegy. caaagdegtt thtaecatagy dhecgoannd dtgagaagoa toatgaaatc 5100
tgecgctesa atcagiggty gogaascecy acayggactat aaagatacea ggegtttoes 5160
cotggeggct ecctogtgey otetcetgtt cetgcettte gottiacegg tgtcattoay 5220
ctottatgge cgegtzigte toatitccacy cctgacacte agttoodggt aggcagttcg 5280
ctecaagety gactygtatgd dcgaaceece cgttcagtas gaccgezygcy cottatcogyg 5340
taactategt ctigagticca acotyggaasy dcatgcazaa. geaccactyy cageageeac 5400
tgdtaattga titagaggey thagtetiga agteatgcyge dggttaagge tddactgaaa 5460
ggecaagitt tggtyactge getcctocaa gecagttace toggtitcaaa gagttggtag 5520
ctoagagaac cttcgaaasa eccgocctgca aggcgutttt thogtbstoa gagcaagaga 5580
ttacgegedyg accasaacga totcaagaag ateatebtat Taaggggtel. ‘gacgoreagh 5640
ggzacdiaada ctecacgttea gygatitbge seatgagatt atcaeasayyg atchkoacet 5700
agatCcotttt asattasass tgaagttita astcsaticta dagtatatat gagtaasott 5760
ggtetgacay ttaccaatyge ttagteagty aggeacotat ctuageygatd tgtotatite 5820
gtteatccat agttgectos cteccegtieg tgtagatadc tacgatacygyg gagggettac 5880
catetggece cagtgctgca atgatacege gagacacaed eicaccgyget ccagatttat 5940
cagcaataaa cgagocaged ggaagggody agegcagaay tyggtoosgea actitatecy 6000
cectecateca gtetaztast tgttgccgyy asgetagagt aagtagsteg ccagtiaata 6060
gtttgegeaa cgtbgztges attgcetgeag ghogaceatg cyccgtzces agtggaagge 6120

[0300] cgecaatgte gecctzcagyg agyttaagat ¢gacdgtvag accghtegea. tooeacygecy 6180
tctggttasg goagcacage teggtctogt ggadgtdgay dagbtoiaaa cottasatic 6240
ategoctaca accttttgta gytaagaatt faadaagage cagttazott. ctcttaaaat 6300
gaggeggtaa ctggestett tatgettady aggtgbtage dtaagtyada tatgticeaa 6360
cgegtggacy tettaattgy gaggaagiot ghdacygach ggaagacdad aagggtatey 64240
atgaaaatit tagttgtiga tgacgageaa gétgtacgth datcraicge geocgteaget 6480
cecgttocat gecgggatey ggattaggte styeccategt gaatcaggtt gtgastegge 6540
atggtggeca actegztgtyg ggtgaateag atgatyggegy aacgagaate actatigatt 6600
tgccagyggga accaatiege a9cgggttcyg aseatgtogs toattiagyt accddoacta 6660
sagagetbecdd aggaagtgtt cagactactt agagtygacge ccocagecada ‘gggrteataa 6720
tegaatcatyg acaaatcast tocucacada cascgytyag dacceggace gtgeategga 6780
aactcecatca gaaaccaadct coggrtacotyg aactttazaga aggagaato atatggtoag 6840
casgggegay gagetygttca ceygyggatgglt geccatcety glegagetyyg acggegacgt 6900
adscggecds aagttcagcy tgtecggcga ggadgagygge gatgccacst acggeadget 6960
gaccctgaag ttcatetgea cecaccoggead gotgocegty gcoctggecca cectegtgac 7026
caccttegge tacggectoc agtgettage cegetacooe gaccagatga agcageacga 7980
cttcttecady tocgoeatye cegaagueta cgtocaggay cgoaceatet. tettcaagga 7140
cgecyggeaac tacaagdebe gogecgaggt gaagttegey gycgacacce tygtgaaccy 7200
categagety aagggcates asticaagga guacggesac atcotyygge acaagetgyga 7260
ghécaactac dacagteaca acgiotatal ecatggccgac aagcagaaga acggcatcaa 7324
ggtgaactte aagatcegee acaacatcga gggeggeayge gtgtagetey. cegaccacta 7380
ceEsgcagaac acccocatey gogacggess cytgetyoty cocgacaade actacctgay 7440
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ctaccadgtoce geectgagea aagaccccda ¢gagaagege gaetcacatygyg tectgetgga 7560
gtregtgace gooygodggga teactetegy catggacday ctyracdagt astaaggste 560
et 7561
SEQ.ID No. 38
cedtycggey tegetgateyg cectegegac gutgtgegyg tagettgtee ctgagggoge 50
tgcgacagat agct&aaaat ctgegreayy ategeeglay agegegegte gegtegattg 120
gaggctteee ctttggitga cggtettcaa tegobetacy gogatootga cygctitttiyg 180
tEgegtaceyd tegatogttt tatitetgte gatoccgaas asdttittgs CLitigtaas 240
agadttetty ghegoedcge addttttogas thotagatts titaaasdce aagetagsaa 300
taggacacac cgtttgeaga taatetgtot tidgdaaans. tegdgbgoga. tacaaaattt 360
ttagecacece tgadctygcgs daagteecgs ttogtgasas tittcgtyco gogtgattit 420
cegecasaas ; cgtiaghbtat agtggtgtes Toacottcac gacgaagtac 480
cadaattggc cogsatcatc agotatogat cretotgaty togoyetgga gtotgacgey 546G
ctegatgety cegtegattt aazaacggty ateggatitt hecgagetel cgatacgacy 600
gaggugeecay eatcicygaga ¢lgggccaygt. geegoyayeyg arctagaaac tetegtygey 660
gatcttgagg agetggetga cgagotgigt gotoggcage gocaggagga cgcacagtay TG
tggaggataey aateagitge goeotactylyg gLggcetygat toeotececyy ¢otgacecge 780
Jaggacggey cgcazaatat tgotcagaty cgtygroegtyge Lgcageeade Cgegagagcy 840
ccaacaaacyg ccacgocgayg gagetggagg cggctaggte geaaatgdgey Ctggsagtgs 900
gtecccaegag cgaaattity gcecatggteg toacagagot ggaagoggea goegagaatta 960

[0301] teeyegatey tggegegygty cecgeadyea tgacaagcat cgtaastygce gogtztegtyg 1620
tggocgtage cgoccaggac ghgteagege cgcraceace tgdacegaat cggoageage 1080
gtegegegtd gagdaaagege Agagydaygea agaagegata agdrgaacga. atacctgaasa 1140
aatgttgaac géccoghgdyg cggtaactca gagggogtbog gotagcades agtocassce 1200
tgggagasag cgctearaaa tgactctage gyattcacya gacattgaca caceggecty 1260
gasatittee getgatetgt negacaceca tiécegagote gegotgcygat cacygzggety 1320
gacgagegaa gaccgocged aattectoge bteacctggge agagasaatt. tocagggcasyg 1380
caagacceygs gacticgeca gegetiggat cadagacecy gacacyggay aaacacages 1440
gaagttatac cgaghttggtt casaatcgct tgcccggtge cegtatytty ctetgacgcs 15060
cgegoageac geagecgtge ttgtedtgga cattgatgty cegagecace aggoeggegy 1560
gagaategag cacgtasace ecuaggleta cgegatitty gagcgetdyy cacgactyga 1620
daaageygeca. goettggateg gegtgaatee actgageggy asatgecdgs teatetgget 1580
cattgatecy gtgtatgecyg cagcaggcat gagcagceoy astatgegee tgetggetge 1740
aacgacegay gaastgadece gegttttegdy cgotgaccay gotitttoad ataggctgay 1800
ceggtyggeca ctgcacgict cagacgatan cagegogtac cgctyggcaty ¢ecagcacaa 1860
tegogtggat cgectagety atcttatgga ggttgctege atgatetcag geacagazaa 1920
dectaagaas cgctatgage aggaghittte tagoggadgy geacgtatey dageggesayg 1980
asdagdeact geggaageaa aageacttge caggettgas geaagoctge cgagegecyge 2040
tgaagegtet goagagetga tegacggegt cegtytecto tygactygcte cagggegtge 2100
cgeocgtgat gagacggett ttogocecge titgactyty gyataccagt taaaagegge 2160
tggtgagcyge ciadaagiaca cedagatcalt cgacgootac gegcgtgcct. acacegtege 2220
teaggeggte ggagcagacy gceegtgages tygatctgecy cogatgogty accyceagac 2280
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gatggcgeyga cgtytgedgey gotacgteogd Taadggecay ceagtegtes ctgctegtca 2340
gacagagdeyg cagageages gagggegaad dgctictggce actatgggad gacghygeygy 2400
tazaaayggee gecagzacyget ggazagacce aaacagtygay tacgeceday cacagegayga 2460
adcactaget aagtoecaghbe @acgacidage saggadagdt agaggaddte gothgacoat 2520
tgeaggtrtgy titatdacty thgagggaga gactggetcg tggoagadasa toaatgaage 2580
tatgtectyaa titagegtagt cacgtvagae cytyastags geactbaagt ctgcgggeal 2640
tgeacticra cgaggacges gtasagette ccagtaaatyg tgecatctcy Taggeagaaa 2760
agggttcoes cogtagggot ctetotoftg goetcehtte taggtedgge tgattgetot 2760
tgaagctete taggggggct czcaccatay geagataaqy gttcescace ggettacota 2820
gteagogear aaggaciget ccraaagato Thcagageca. ctgcagogad teggetticge 2880
gacgécttge cecgegygasa titoateede ¢gagttoghy Ccadaceccta tgcuaagert 2940
cLTtCacect aaaticgaga gatogyattc Ttacogtgga aatidtzcogt aaaagtegte 3000
cegtgategs cettgcgacy tigctcyeyyg cygtgcegnt gottgcygctt ggcttyaccy 3060
acttgateet coggoghica goechghbgeoa cagotgscad gatgghgace aceatitgoe 3120
ceatatoaees gtogygtacty atcccgtegt castssadoy adcagciaca. coctgageat 3186
cazzctottt tatcagttayg atcdatgtegy cggtytegog geoaagicgy tégagettet 3240
testcayaat gasatcacet toctecacet datcdtcay caaatetayge eothecegat 3300
ctgttgzact goeggatgoe tigtcggtaa agatygeggtt agottizace cdotgeatott 3360
tgegegetga ggtergecte ghgaagaagy zgttgetgac teataccagg cotgaatege 3420
cecateates agecagaasy tdagggagde acggbtgatyg adagetatgt tgtaggtgga 3480
cecagttggty attttgaadt titgctttge caeggaacyy totgcgttgt coggaagaty 3540
cgtgatetga tecttcadct cagcaasagt tegatttatt caacassgec gocgtecegt 3600

[0302] casgtcagcyg taatgctctyg ceagtgttac aaccaattaa coaattotga. ttagaaagac 36660
teztegagea toagatgasa ctgcaattta Ttcatatosy gattatcaat accatattit 3720
tgaaaaagec gtitotgtéa tgaaggagasa aacteacoga gocagtooca taggatggca 3780
agetoctgyt atoggietyge gaticegact ¢gtegaacat caatacaadcd tattaattte 3840
ccotegtcaa aadtaaggtt atcaagtgay adatcaccat. gagtgacgae tgaatccgdt 3900
gagaatggca aaagoitaty CAtLtciitc cagacttgtlL Caacagycca gogattacge 39640
tegteatcaa aateacteor atcaaccasa ceghtdttoa thogtgattyg cgcctgageg 4920
agacgaaata cgegazeget gttaadagga caattacgaa caggaasega atgcaaccdy 4080
cgcaggaaca ctgaoagedge atcaacadta “ittcadetg aatcaggata ttotfctadt 4140
acctggaaty ctgttzteel ggggategca gtggtygayta accatgcate atcaggagta 4260
cggataaaat gottgatggt cggaagagge atdadttorg toagcedght tagtotgace 4260
atctestoty taacatdatt ggosaggota cdtttgocat ghttcsgasa caasghetoge 4320
geatcggygct teoccataceas tugatagatt ghcgeacety atigoocgac attategoga 4380
geocatitat aeccaztatsd atcagoatcd atgttggsat ttaategegy cetegagoaa 4440
gacgtttece gtitgaataty goteataaca cocgttgtat tactygtitat gtaagcagac 4500
agttttattyg ttcatgatga tatattttta Tertytgcaa tgtaacated gagattttga 456G
gacacaacygt ggcttzgttg adtadatega actiitycty agtigasgga teagateacy 4520
catcttecey acdacygcdga CEgttodgty goaaageaad agttcadaat caccaactyyg 4680
tecaoctaca acagagetet catcaacegt ggotcertea ctttotggot. ggatgatdgg 4746
gegattcagy cetggzatga gtoagesada cettetteac gaggcagace teagogetag 4800
cggagtgtat actggottac tatgttggea ctgatgaggg tgtcagtgaa: gtgtticatyg 4360
tggcaggaga asadaggcty cacoggtgcy seagoagaat dtgtgaTaca ggatatatte 4920
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cgettectay cteactgact cgotatgotc ggtcgticga Ctycggegay cggaaatgyge 4980
ttadgaacygy ggcguagatt teorggeaga sgceadgiag atacttaaca gygaagtygag 5040
agggccgeyy caaagoegtt titecdtagy ctecogeecdd ctgacaagea Teacgasato 5100
tgacgctoaa atcagtygty dogaaacecy acaggactat aaagatadea ggcygtttece 5160
cotggoggat ccotogtgey ototcatott gotttacagg tgtcattaeg 5220
ctgttatgge cgegtitgte teattegacy Caghtoeggglt aggeagtibcyg 5280
ctocaagoty gactgtatge acgaadccce tgttcagted gacegotgey ccdttatoegy 53490
taactatogt cttgagtcca acoeggaaay dcatgeasaa geaccactgyg cagcageeac 5400
tdgtaattya tttagaggayg ttagtottga agtoatgoge ¢ggttasgge tamactgaaa 5460
ggacaagtit tgdtgactge detectcegda gecagtiace teggttcada gagtiggtag %520
ctcagagaac cticgaaaga Scgtedtgoa agycggtiit thogtittda gagedagaga 5580
ttacgcgecay dccasaacyga totcaagaay atcatetbat taaggygglict Jatgetecagth 5640
ggazcgazaa- cteacyttaa gggatitiagy Seatgagati- atcaaasagy atckteacct 5700
agatccthtt asattaaasa tgaaghbtita astdsatiba aagtatatat gaghasscts 5760
ggtotgdacayg ttaccaatyge ttaatcagty dggcacitat ¢tcagdgate tgtetattte 582¢
gttoateeat agttgoetga cteccegtey sgtagatase tacgataecgy gagggtttac 58860
cateclyggete Ccaglbgetygea diyataccyge gayacaetaty cledceygget ¢oagatitat 5940
cagcaatada ccageeages gyaadgyggccy agegoagaay tggtectigea actttatacy 5000
ceteccatoda gtétattaat tygtigecgyy aagetagagt @agtagiteg coagtieata 5060
gttigegeaa cgttygtiget atfgctgoag gtogacaatt taacdaagage cagttatatt 5120
ctettaasaat geggaggtaa c¢tggettett tatgcttaayg agyutgttage ataaghgsaa 51RO
tatgttccaa cgegtygacy totraattygy gaggesagtot ghcacggact ggaagacgasa 5240

[0303] gagggtatcy atgtgascce attcgcegcy ggttcgasaa tytcgatgat tasggtecca 3360
ceactaaaga getcacagga agtgttedga ctadtihagayg tygacgctoad gocaacaggygt 5360
teatdatdaa atcatgytga godaggocga ggagotgtte dcaggadtgy tgocedteat 5420
ggtegagety gacgygecgacy tasacggocas casgttcage gtytongygcy agdgegayyy 5480
cgatgécace tacggeaage tgaccctgaa gtudatotge accactggea dgetgocecgt 5540
gecdotggees acectogtga ¢oadettiogy ¢racgygecty cagtygetitey acadetacec 5600
cgaccacaty adgcoagcoacyg actieticaa gtoedgeceatyg cecgaagygct acgtecegga 5660
gegeaccate ttettoaagy acgacggead ¢hacaagace cgegeegagy tgaagttega 6720
gggegacace ctggtgaace geazegeget gasgggcato aactteaaqgy aggacggcaa 5780
catcetyggoy cacaagetygy dgtacascta caggagocac adcgtotata toatggcedga 5840
caagcagaag aacggeatcs aggtgasett cadgatecge caeaacalicy agygeggeayg 5900
ggtgcagotc godgaceact dctagragaa caceceeite gqgagacgyged cegtgotget 5960
goecgacaac cactacctga getacoeghe cgeodigage daagaceead acgagasygcy 7020
cgateacaty gtectgetgy agticgtgad cgeegoeggy ateacteteg goatggecyga T080
getgtaecaag taataaggat ¢ 7102
SEQID NO. 39
ceetgedggeyg tegctgateyg cooicgegae gttgtgagyy tggettgtee ctgaggacyge %0
tgcgacagat agctaaaaat chgegtcagy atcgeogtay agcgegegte goegtegettyg 120
gaggcttese. ctitggttga cggicticdaa Togotetacy gegatocida cgetitttty 180
ttycgtacey tegategttt tatttotgteo ‘gatdcoygaaa aagtttttge cttttgtaasa 240
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adactteotey gtcgoeoege ajattitega ztecagattt tttaaasace aagocagaaa 300
taggacacac cgtttgecaga taatcetgtet Ttedgagaaa toeBagtgdga tacaaddttt 360
ttageacece tgagotgdge aaagteccygs ttogtygazaa TLLTcgIged gegtgatitt 420
cogecaagaa ctttascgea cgttegttat satggtgtcoa ‘tgaccticee gacgaagtac 480
cafaattgge ccgaateate agotatggat etototgaty tegegeigda gtacgacgoy 540
ctegatygety cegtcgattt azagavygty ategudatitt tecyuagetot vyatacyacy 600
gacgcgcoeay catcacgaga ctgggcecagh geovgegagog acdtagaaas totegtggey 660
gatetigagy agetyggetya cgagotgegt getoggeage gecagyagga cgcacagtag 720
tggaggatey aateagttge goetactgey gtggeatgat “tectocoaay cetgacecge 780G
gaggacggey cgcaaaatet tgctcagaty cgtgtegtyr cgcagecage cgegdgagcy 840
cceatanacy ccacygecygey gagetggagy cggdtadgte geaaatggeyg ¢tgygaagtyge 900
gteccccgag cgaaattity gesatggtcy foacagaget gyaageddgea dgogagaatta 960
tecgegatey tggcgeggty cocgeaggea Tgacaaacat ¢gtasatgac geghttegty 1020
tqgccqtggc cgeecaggst gtgtoagoge egecacoadd Tgcacagast cyggaageayge 1080
gtegegegte gaasmagege acaggeyggea agaagcgata agotgpacga 1140
satgttgaac gecoogtgay cggtaactoa cagggeghog gotaacgoes 1200
tgggagaaayg cgetcasasa tgactotage ggatteacyd gacattgaca caceggecty 1264
gagatbttce getgazetat tagacaceca catyagels gegetjogat cadgtggetyg 1320
gacgagegas gaccgoegey aatiectege Teacctyggyge agagaaaatt téeagggeag 1380
dasgaceede. gacttogeca gdgoetiggat cazagaccey gacacgggayg aaacacagec 14406
gazgttatac cgagtzggtt caasdteget sgcocggtge cagtatgttg ctetdacgca 1500
cgecgecageac geagoccgtyge thgtectgga catigabygtg cegagecacs aggeeggcyy 1560

[0304] gagaatcgayg cacgbaaacce €cgaggteta cygegatttiy gagegetggy cacgectgaa 1620
daszagegcea gottggatey goegtygaatoo actgdgedyy aastygotage toatotggot 1680
cattgatedyg gtgtazgdty cadgeaggeat gageagodog aatatgegoe tgetggdtge 1740
gacygacLygday gadatygaced goygttiteygy cyvtyaceay gettitzcac atagyetyay 1800
ceggtggdca ctgcadgtdt cogaagatar cadegagtas dgdtggtaty coccagedaaa 1860
tegegtggat cgcctagety atottatggs gottgctege. atgateicay geacagaaaa 1924
gcctaasaaa cgctatgags aggagttite tageyggacyy geacgtatey aagegacaayg 1980
aasageract geggaagess aageacttgo cacgettgaa geaagoetge cgagegecge 2040
tgaagegtet ggagagetgs tegacggcgt cegtgtecte tggactgote cagggegtge 2100
cdgecegtoat gagacggett ttogceacgd tttgactoty ggataceagt tasaagoggo 2160
tggtgageyge ctaasagaca cocaagatedt. cgacgeatde gagegtycdot. acacegteges 2220
teaggeggte ggadoagacyg goecgtgaged tgatotgecy degatgegtyg accgecdgacs 2280
gatyggeydyga cgtygtycygey getacgteyge Tdagggesay coagtogtoy ctgostegtea 2340
gacagagacyg cagajcaged dagggcgaaa agétotgged actatgggad gacgtyggcygyg 2400
Ta&saaagges gcagaacygct dJdgagagacos aaacagtgayg tacgceagayg cacagogaga 2460
aazactaget aagtccagte aasgacaago taggaaagct azaggasate gettgaceat 2520
tgcaggttgg titatgacty ttgsggdgega gactggatey tggcogacaa Ltoaiatgasye 2580
tatgtdtgaa‘tttachtgt cacgtcagad: cgtgaatade goacttaagt ctgogggoat 2640
tgeacticea cgaggaegdc graaagettc ceagtaasty togccatetdy taggdagaaa 27700
acggttcece cegtagggdt ctotetettyg goectEcettie Laggheggygd tgattigetct 2760
Lgeagebote tagggggget ¢acectatayg geagataacy grtoateaad ggetescete 2820
gtsagegeae aaggactgct cocasagatc thcasagtoa cigcegegas teogettege 2880
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gasgecttyge ceccgoggasa tttedtocad cgagtragty cacaceccta tgccaagett 2940
ctttcacect asattegaga gattggatte ftacogtyga aatteticge adaaategte 3000
coctgatege cocttygcdgacy trgotegegyg cggtgoecget gottgegart. ggetigacey 3060
acttgatedt ceggegttca godtgtgeta cagcogacay gatggtgace ageatitgee 3120
ceztateace gtaegazacty atcecgtegth caataaacog saccgeiaca ceatgageat 3180
cagactetbt batcagttyy cugtyteyey gegeagacygy. toyagettet 3240
teaccagaat gacatoaect tectocacet teatectcag caaatocage coticecgat 3300
ctottygaact gceggatged tigtoggtaa agatdeggtit ageotttlace cotgoatert 3360
tgagegetga ggtetgcectd gtgaagaagy —gttgetgac tesdtadeagg cotgaatege 3420
ceccatoatee agccagaasy tgadguadcs acggttgsty. dgagetitdt tgtdggtdga 3480
ccagttyggtyg attttgdact titgetttge cacggaacygy ‘totgoegrtgt: egggaagatsy 3540
cgtgatctga teCticaact ¢agcadaagt T¢gattiatt gaatanaget getyteceegt 3600
casgtcagey taatgctoty ecagtygtitac aaccaattaa ccaattetga ttagasasac 3660
teategagea toaaatgaza Gtgeaattta tteatatoag gattatcast accatatttt 3720
tgsaadagee gtttozgtea tyaaggagaa ascltcacgga ggceglicea taggatggea 3780
agetoctggt atcgg-etge gatteoegact cgtdraacat caatacdace tattaattte 3840
c¢ectcgteaa azataaggtt atcaagtgay gastcaccat «gagtgacgac tgaarceggt 3960
gagaatggea asagottatyg catitetttc cagactigtt caacaggcca gogattacge 3960
tegtcateas datcacleoe abcaaccaaa cegitattica Ttogtygattyg CUCetygagey 40320
ggacgaaata cgogateget gttoaaagga caathaczaa “caggaasega atgecaaccygyg 4080
cgeaggaaca etgctagege atcaacaata tittcoaccty aatcaggata ttetitcetaat 4140
acctggaatyg ctgttstcoe ggggategesa gtygghbgagta accatgeatc: atcaggagta 4200

[0305] cggataaaat gottgatgot cygaagagge atssattocy teagceagtt taghbctgace 4260
atcteatcty taacatcatt gygdaacgota cotttgoeat gttteagasa caactetgge 4320
geatoggget teéccazacds togatagatt ghcgeacoty attgecegad attategega 4380
geeceatital aceCatatisa atvadgeatce atyttydagt "ttaategogy cetcgayeaa 4440
gacgtttcéce gttgaatatyg getcataaca ¢écettgtat tactgbitat gtaagcagac 45040
agtiEtatty tteatgatga tatatttita Tehtdtygcas tgtageatca gagattttga 4560
gacacaicgt gycthigtty aataaatcega acttttygcty agttgasaggs teagatescyg 4620
catetteeey acaacgeaga cogttecgig geaaagcaaa agttoagaat caccractyy 4680
tecacctaca acasagetet catcdacegt ggetcector ctttetogct ggatgatygy 4740
gcgatteaygyg cetggzatga gtcageaaca cettottoae gaggeagadd teagegetag 4800
cgoagtgtat actggctted tatgttggca etgatgaggg tgtcagogaa gtdctteaty 43860
tgocaAggaga aaaasgycty caccggtgeyg tdagoagaat atgtgataca ggatatatte 4920
cgottectey cteatogact cygctacygetd gytegttega cligcygygeygay cyggaadtigyge 49890
ttacgaacygyg ggcggagatt tootggaaga Tgedaggaay dtacttaacsd gggaagtgay 5040
agggecgeqgy caaagocogtt titocatagy ¢hecggoecoo tgacaaged teacgaaate 5100
tgscgcteaa atcagtggty gegadaaceey acaggactat azagatacea ggegttteec 5160
cetggegget coctogtogeg coetcctygtt cetgedtite gutthategg tgtcattocy 5220
ctgttatgge cgeghztgte teattocacy cotgacacte agttecgggt aggcagtteyg 5280
ctecagagdty gactgTatge aggaaccees dgttcagtcs gacagozgog ecttatecgg 5340
taactategt crtgagteca acccggeaayg acatgcaasa geaccactygy cagcagecas 54040
tggtaatiga titagaggayg thaghottga agtoatgoge :«cggttasgge taaadtgaaa 5460
ggetaagttt togtgactye gotectoeaa gegaghtace togytteaad gagbiygtag 5520
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ctecagagaad cticgasassa cagecetgea aggceggtitt ttegtiztea gagdaagaga 5580
ttecgegcayg accagaacga toteaagaag ateateitat taaggggtct gacgeteagt 5640
ggeacgaaaa ctecacgttea gggattitgy teatgagatt atcaasadgy atcticadet 5760
agetceotttt naattaaaga tgaasgbitta aatcaateta asgbatatalt gagbagactt 5760
ggtctgacag ttacsaatad ttaateagty aggeascetat cteagegatd tgtotattto 5820
gtteateeat agttgectga checcegtey sybagataac tagyatacygy gagggettas 5880
catctggoce cagtgetgca atgatacege gagacceany chteaccyget ¢eagatttat 5940
cagcaataaa ccagocages ggsagygygeey agegcagaryg tygtecigoa actitatocy 60a0
cetccateca gtetattast tgttgeadgy aagotagagt adgtagiicyg ccagtiaata 6060
gttitgogcaa cgttgztgee attdortgcayg grtgacesty. cgceghiece agtggaagyge 6120
cgacaatygtc gedecticagy aggtcaagdt cfacegytcoag acocgtteged todtacgaay 6180
tetggttaay geagecacage teéggtctaegt gyacdgtagay cagticzdas. cettagatte 624@
atcgectaca dccttitgta ggtdagaatt Tascaagage cagitatett ctottaasat 6360
gaggaggtaa chtggettett tatgottaag aggtgttage ataagfgasa tatgttecaa 6360
cgcglygacy tettaattgy gaggaaglet gicacggact gyasgaeyda dagggtatey 6420
atgaaaattt tagttgttga tgacgageaa getgtacgty actoctigey acgticeott 6480
tegttcaacy gatataacgt Lgttctogla gaagacgygna Tocaagcact agagatygatt 6540
gatzaggiac ageetgettt ggtgatoecte gatgteatya tycotggtat gyacggactt 6560
gaggtetgte gecaccttey cagcgaagae gatgatcogge caatteitat tettactgce 6660
cgcgataaty tttctgateg tgtiyggtgge ¢tegatgcay gogoagatyga c¢tatttgget 6720
saaccattty etcttgaaga goetgttggey cgegteegtt cactggzgeyg tegotetygca 6780
gtggaatcaa atcagagttc cagcatigasa caggetetat tatcttgtyg cgatttgacy 6840

[0306] cttgacccag azagtegaga tgtctacoge aacgdgacgcy ccatcagent. tactecgasca 6900
gagttcg@gc toctgcaatt gebcdtecasa aaccagaygga aaghgoteac tegeygeccay 6960
attttyggaay aggtatgygg etgegatitco cecacttoay geaatgeoct cgaggtetac 7020
attyggatace ttogacgesa gactdaatty gaggygagaay accygecusgat coatacagta 7080
egaggadgteyg gatacgicdt gegagagace getocyglgas dttaaggcdea atoggegeay F1440
gggaasatygy gectygdcect acogadagty dtgactesga ¢ggtreaaty tegtitgcgtt 72040
ggcgetigge titgotgage gecactityy tagetttoge cgttggrgtt attactgttyg 7260
ctgcatatty gtotgzetec agetatgtea ecaactesat cgatogigat ctggaaaaac 7320
aagcggatge aatgotigga cygagoeagtd aagegygatt ctatgeaace geagasaceyg 7380
aasttgctet gttaggtyza tdtgccagty acactecgaal cgcgottaatd ceacetygggt 7440
gggaatacgt catcggtgea tecatatead goctgatic agatibectt aagagtaasag 7500
aagegoggasa acagatadte gtazcaagty ctgagegeat totcatgaaa cgagataget 7560
cgygcacagt ggbgygotitt gutaadgata Tgytggatac wgaticggeay cteacyggtyge 7620
ttggegteat tetctzgate attggoggca gtyggtytitt ggcgtegatt ctgettggtt 7680
teetecattge gaaggagygoy ctgaaaceac Tgteaaaget geagediges gtogaagagsa 7740
togaacgaac tgatgagett cgtgegatte cegtogtygy azaatgatgag ttegetaagt 7800
tgsctegtag tticasatges atgctcaagy cactdeggga gLetogTate cggcaatate 7860
agttggtgyge agdtgeagge cacgagetga aanctegact (gadctoaaty cggacaaata 7929
ttgaattget gttgazgygca agcaacagliy gaggategygyg eatocecaay gasgaattygy 7980
atggcettca gegtgatgta ttggcgcaga tgaccgaaat gtotgatity attggtgate B8040
thgttgatet tgegegtgaa gasacegoeg aascghbcoaag cattghagat ctcaaceaag 8104
tgttggaaat tgcgoitgee cgastggaaa gecutegoat gavygytycygy atagatgttt £160
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[0307]

cegagactgt
atgttttgga
czcdgatdga
azaaagancy
cgggateggy
tegttytyyy
cecattegeeqg
ttgagactac
datteocceaca
cteeggtace
seceggggty
cgtgroecgge
cECCaACCcyge
geagtgetta
gecegaagge
Ccogcgucyey

cgeagttoasyg

czacgtetet
ccacaacate
cggecgacgac.
caaggaceee

geteactote

SEQID No.40

cgcyggateca

SEQID No.41

geggagetet

SEQ.ID No. 42

geagasacey

SEQID No. 43

sgatgoacyy

SEQIDNo. 44

dtttagaayga

SEQIDNo. 45

ggattggasa
taatgeeatt
caaageaacy
aggattagtt
attaggtctt
tygaatcagat
cgggtteygsa
ttagagtygsac
aacaacggty
tgaactttea
gtgceeatae
gagggegagyg
aagetgeacy
tacgtocagyg

gtydagttey

gaggecggea

dteatggecy

gagggcggca

ceegtyotge

sacgagaage

ggeatgganyg

sggagastyga

aattatitec

Gogasacgto

tecgggttet

gttaatetyce

ctgctgggey
aaatggtogae
gteageatiyg
ttggaacyggt
gocategtyga
gatygygegygas
aatgtogaty
goegeagoea
agaaceogga
gaaggagatd
tggtdgaget
gogatgoda
tgagctygee
cogaccacat
agcgeaceat
agggegacae
acatoetyggy
acaagcagaa
gogtgcaget
tgcoegacaa
gegatocacat

agergtacaa

cgatgagasa

ccatatagat

aage

aticbaatcas

atgatittte
ctgagaatygy
ttattgatyga
totatagegd
attadgytngt

cyageabcac

attagacecas

cagggtbcat
cegtgcatey
teatatggtyg
ggacggegad
Ctatgyeaay
cacootcgty
gaagoagoad
cttettdaag
cetygtysas
geacsagotyg
gaacggeate
cgacgaccac
ceactagctyg
ggtactgety

grarraggga

acgtiadaat

ACAGEECCAC

glhagea

54

atiagccagy
cattgttegs
Ltéagggect
cgredgetee
gag
tattyattty

taadgagete
aancaaatca
gadactecar
ageaaggygey
gtaaacggaec
aLgaccatga
agcacettay
gacttcttca
Facgacgges
cyeategage
gagracaact
aaggtgaact
taccageagd
agetaceagt
gagttegtyga

feole

ggattadtc

ggcat

gcattagtaa

grgtegatgt

ggaattgaetyg

cgttecatyge
ggtggecaac
ceaggygygaae

atagyaagty

tgacaaatca

cagaaaccaa
sggagetort
scaagtteag
agtbeatoetyg
gotacggoct
sgtoogoeat
sotacaagac
tyaaygggeat
cedacagaca

teadgatoeg

gcacecacat

cegecctgay

cogecgcoygy

8220
8280
8340
5400
8450
8520
8580
8640
8700
§750
8820
8880
5940
9600
2050
9120
9180
9240
9300
9350
9420
9463
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[0308]

gecatocacga

SEQID No. 46

gagsacedgy

SEQID No. 47

geagattaac

SEQID No. 48
attegygecace
goeggataaca
tgcegyteyga
caacgtegty
gotttcgeta
cgesgectyga
cgeaagggct
ceecggatyga
aageaggtag
geasgcygaac
gtazsctyga
Caagagatag
ceggeegett
tetygatgeay
gacotgteoy
acgecggygcyg
ctgetatigy
aaagtatcca
ceattogace
cttgtcgate
gecsggetea
tgettgecga
ctgggtgtyy
ettggeggcy
cagegeatey
ctagaggate
adtygagatat

cagzagchat

coegtagtet
tgceatccaa
ctgataaage

cocttagatat

attgeecgaac

acegtgeate

tettttagae

ccagysttta
atttocacacs
ctectagagyga
dctgggasaa
getggegtaa
atggcgasatyg
getaaaggaa
gtgtecageta
cttgeagtygg
cggaattgee
tagetttott
gatgaggatoc
gggragagag
cegtygbtecy
gtgcectdaa
ttcettgege
gecgaagtygea
tecatggetyga
accaagegas
aggatgatet
aggcgeggat

atateatggt

cygaceycta

astgggctga
cettctateg
gategtittts
aaaaaataca
gecaastoctt
dcgagagtet
aggcaagace

tttaggtett

gag

gtagaagaaqg

ttastdcttyg

cacTtiatge
ggaaacager
tozcggagta
QeeTggogtt
tagegasgayg

gegegataay

ctygggetate
goetiacatyyg
age=ggggcy

getgetaagy

gttrecgeaty
gotattegyge
goetyteagcy

tgaactécaa

agongtgcte

ggggesggat
tgcaatgegqg
acaTegeate
ggacgazgag
geocgacygge
ggaaaatgge
teaggacata
cegertdetc
cetiettgad
facecatcac
tetgaatigt
gagaatgaaa
tLazgatitt
aatagactga
tazaatghgh

tetitattgt

gagatateat

TaCagetogt

Thecggetey
atgaccatyga
cegagetcga
geaidactta
gecrgcaceyg
ctageottcac
Tagasagaoca
wggacaagygy
cgatagaetayg
cectetggta
atetgatoge
attgaadaay
zangactogy
tagygyeyece

gacgagycag

gacgrttgtca
ctegtgtoat
coggctgeata
Jgagegageae
catcagggge
gaggateteg
cgettittotbyg
gogbtygeta
gtgctthacy
gagitetter
atatacectge
gattaaazay
ageaacagat
¢tatcaaaca
ggtegaasay
aadgagesas

goegltaactda

55

atgg

ceatygeey

tatgttgtgt
ttacgecaayg
arteactgyg
ategceottge
atggeectte
gotygeegeaa
gtoegeagaa

zasascgeaag

actyggegygt:

aggttyggasa
goaggggate
atgyartges
cacaacagac

cggttotttt

cgegybTatc

ctgaageqqd

abgacettge
cgettgatee
gracrteocgdgat
tegegocage
tegtgaccca
gattcataga
gceeygbgatat
gtategecge
gagcyggact
cgttcactat
geagetitat
agatttitta
daggaggaas
tasatcgege
ghgtatactt

chtygecatet

ggsattgtga

cttgeatgen

cgtegtitlia

dgcacsateee
cradacagttyg

gosetcegay

acygtyctas

ogeasagaga
tttatggaca
gocctygcaaa
aagatetgat
cgcaggttct
aatcggetge

Lyt caagace

gtggctggec

aagggactygy
tectgeegayg
ggcracctge
ggpagecgygt
cgaactgite
tggegatgea
ctgtggoegy
tgctgieyay
teodgatteg
ctggggttcy
tatttagtga
geogatgcaa
ghtetttagy
atagaccagt
99

tggeghdaca

W
o+

trgtta

teadacagyga

23

44

48

180
240
300
360
420
480
540
©00
660
720
780
840
900
960
1020
1080
1140
12006
1260
1320
1380
1440
1500
1560

1626

Tego
1748

1800

1880
1920
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gggcetdgaayg aagcagacey ctaacacagt acataaazga gygagacatga acgatgasca 1980
tegaraagtt tgcazaacea goagcagtat Tadcetttag tactgeacty ctggeaggag 2040
gcgecaactca agegtistygcey aaagaaacga accasaagos atatasggaa. acatacggea 2160
ttteceatat gatatgdtye aaateodctga adagcadana agtgasgaaat 2160
steaagttte tgaatztgst togiceacaa Thaasaatat dtegftezgda aaaggectgy 2220
acgtttgygyga cagetgyces thavagaacy ¢hyacygeac tgﬁ@gmaaaaﬂtatcacgggt 2280
acgacatogt ctttgeatta gocggagate cisaaaatygc ggatgacaca taegatttaca 2340
tgttcetatea aaaagiegge gaaacttota ttgacagety gaaasacgcot ggcegegtet 2400
ftagagagay cgacaaatic gatgecaaaty attotatedt asdaagaceaa scatadgadt 2460
ggtcagyttic agccacalttt acatdrtgadyg gaggaatoey. titaticotad actgdtttet 2520
cecggtanaca ttacggcasa ¢adacactga cagetgeaca agttadegta teageateay 2580
acagetettt gaacaidase ggtygtagagy attatadate aatettzgas ggtgacggaa 25640
aascgtatea daatgtacey cagttcatcy atgasaggcaa chacagetea ggcgacasce 2700
atzcgetgag agatoctese tacgtagaag atasaggeca Caaatactta ghtatttgaag 2760
cacacactyyg aactygaaget gyctaceady gegaagaste tLtatlitade daagcatact 2820
atggctaaaag ctacatcatte theogteaay asaglcazsa acttctygeaa agoyataaas 2880
aacgcacqggc tygagtIagea aacggegete foggtatgat tgagetaaac gatgattaca 2944
cactgazaaa agtgatgasa cegotgattyg catctaacae agtaacagat gasattgsac 3060
gegegasegt ctitdaaaty aagggeadat ggtacctgtt cactgacted cgecggateaa 3060
zastgacgat tgacggeatt acgtctasdg atatttacat gotiggstat gtttctastt 3126
ctttaactygyg cccatacasy cogetgaaca asactggeet tgtgttaaad atgygatctty 3180
atcctaacga tgtaaccttt acttacteac acticgetygt acctoasgey daaggasaca 3240

[0309] atgtegtgat tacasgetet atgacaaaca gaggattcta cgcagstcasa caatcaacyt 3300
ttgegecgag cttcoingoty aacatcaday gonegaaads atdtgtigte asagacagca 3360
tecttgaaca aggacaatts agagttaaca aataaaascy cadaagdsaa tgoogatogy 3420
taccygdgoyga sdatygacoyse cadgeyacyc ctgdaectyoe dtcacygagat. ttogdtteca 3480
cegopgectt ctatgaaagyg ttygggettoy gaatoghitt cogggacgae ¢togeggacy 35440
tgcticatagt ceacgacdgee cgtgattity lagacetygge cgacyggocay cagagtaggee 35600
gacaggctca tgcegygecac cgcagedttt fectecaatog ctottogttc gtotggasgg 3660
cagtacacct tgataggtog getgceetic etggttggot togtttcate agecatecygc 3720
ttgcceteat ctgtbacges dggcggtages ggecagcete geagageagyg athteegttg 3786
ageacegeca ggtgcgaata agygacagty aagasggaac accegeicgd gggtgggect 3840
dcttoaceta togtgcescy ctyacgeagt Tggatacane aaggasagte tacacgasce 3900
ctttggeaas atcetgtata togtgegaaa aaggatggat atacogaasa aatogetata 2060
atgacereyga ageagygtta tycagegyaa aagegetyct teocctygetgt tttygtgyaat 4029
atctaccgas tggazdcagyg cadatgeagy asattactga actgagggga caggocgagay 4080
acgatgccaa agageIccty azaatotecga taactcazaa aatacgegcyg gtagtgatct 4140
tattfcatta tggtgazagt fggsacelet Zacgtgccga teamegioto attitegeca 4200
aaggtigges cagggetice cgdtatcaad agggacacca ggattnattt. attotgcgaa 4260
gtgatetteor gteataggte totattegge gdadagtyey tegggtygaty chgccaactt 4320
actgatttag totatgatgg tgttittgag gtgctecsagt ggcttosigit tetateaget 4380
cotgaaaate tegataactd aadaaatacy cdegghtagty atdttatite attatggtga 444G
aagttggasc cogatoaacy Totoatttte gocaaaagtt ggooeagggs 4500
ttoecgygtat caacagggec avcaggattlt atttatteoty cgaagtdate ttecgtcaca 4560
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ggtatttatt
atggtgtttt
cgoggggats
tttgataatc
coogtagaaa
ttygcaaacaa
actctittte
gtgtageegt
ctgetdatec
adatagecea
tgagaaagcy
gheggagcag
cetgtogagt
cggagretat
cettttgetnc
goettigagt
cattaatgesa

attaatghga

SEQID No. 49

agggttttee

SEQ.ID'No. 50

gagoggataa

SEQID:No.51
cgataagcta
gaacacgtag
ggetatotyg
tacatggeyga
tggggegece
gccaaggate
tegeatgatt
atteggetat
gtcagcgeayg
actecadagac
tgtgctegac
geaggatcte

aalycgyegy

oggegeaaay
tecatgctgga
tecatgaccaa
agatcaaaqgg
agagaceace
cgadggtaac
agttaggeca
tgttaceagt
gatagtrace
gettggagey
ceasgettec
gagagegeac
tregccacot
ggaazaacyge
seatgttett
gagetgatac
cggaagagay
getagcacga

gttagéteae

cagtdaegac

caatttéaca

getteacget
agagocagtc
acaagggaas
tagetagact
totggtaagy
tgatggegea
gaacaagatyg
gactggacac
gggcgeecgy
gaggecagege
gttgreacty
chgtecatenc

ctygcatacygs

tgogtegggt
cagtggette
gttettcgoe
aatccettaa
atettottga
getaccaygey
Tggettocage
ceactteaag
ggetgetgoe
ggataagacyg
aacgacetad
cgaagyggaga
gagggagett
ctgactbtgag
Cageastycy
teotgegtra
cgrtegocye
Ceeaatacyge
caggtrtece

ot

cagy

geogeaegaa
cgcagazacy
acgcaageyge
gggeyggtiLt
ttgggasgaee
ggggatcaag
gattgecacygc
agcagacaat
ttettnttgt
ggctarcgty
aageggganyg
agcttgetao

ctgatccgye

gatgctgcoa
tgttictata
dacceoaaas

cgtgagtitt

gatcebttth

gtggttbgti
agagegeaya
ageteLgtag
agtggegata
cageggtegy
dgecgaactga
aaggcggaca
ceagggggas
cgtegatttt
gegtttttac
tgogctgats
agecegaacyga
agagcgoote

gactyggaaay

ctcagggege
grgctgaged
aaagagasag
atgyacagesa
ctygcaasgta
atctgateasa
aggttctecy
cggetgetet
caagagcgac
getyggacasyg
ggactggcty
tgecgagass

tagotdoacsa
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acttactyat
sgggctggat
ggatctagygt
cgttocacty
thetgegegt

tgcoyggatca

tEgcagatag

crocgaetac
agtcgtgtet
gcrgaacygyy
gatacebaca
ggtatceggt
acgeetggta

tgtgatgeto

ggtteutgyge

ctgtggataa
cegagogeay
tececgegey

cgggeagtya

asgggetygot
cggatgaaty
CEggtagett
agegdaceyy
aactggatygy

gagacaggat

geegettggy

gatgocaecy

ctgtecygygty
aegggeygrts
ctattdgggcy

gratcecatca

ttogacoace

ttagzgtety
gatectecay
gaagatectt
agcgseagac
aatozgetge
agagetacea
tgtectteta
atagctegct

taceyggtty

gggttegtyge

gaghgageat
aagegygcagy
tetkzatagt
greagqgggg
cbritigetygy
cegtattace
cgagzcagty
ttggcegatt

gogeaacgea

aadggasgcy
teagetactyg
goagzgggct
aathygcezge
cttbettgee
gaggategtt
tggagagact
tgttoeggct
coctgaatyga
CLTgcygcage
gagbgceaygy
Lggezgatge

aagegaasca

4620
4580
4740
4800
4860
4920
4980
5040
51060
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5722

{30
W

24

120
180
240
300
360
420:
480
540
600
660
720
780
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tegeateogay cgagcacgta ctoggatygga agecggtatt gtcgatcagyg atgatctaga 844
cgsdgagtat caggggctcy cgocagecga actgtteogde aggitoaagy cgoggatgce 900
cgacggcgay gatctegtey tgacceatyyg cgatgcotge thgodgaata teatggtaga 960
aaestggcege ttttoigget tcatcgacty fggecggcty ggtytygegy acegotatea 1020
ggacatageg thggctaceo gtgatatige zgadgagett ggeggegaat gggetgacey 1080
cttectegty ctttacgygta tegccgeter cgattecgoag cgcategect: tetategect 1140
tettgacgayg ttettotgey cgggactety gggttegcta gaggategat cotititaac 1260
cesteacata tacctgcegt teactattal ttagtygssat gagatattat gatattttot 1260
gasttgtgat tadsxaggca actttatgeo catgcaacag aaactataaa asatacagayg 1320
aatgadaaga dacagataga LLttitagtt ctttaggoes ghagtotgea aatedtttta 1380
tgettttota tcasgcaaas gaggaasadta gaccagttye datceasacy agagtctaat 1440
agzatgaggt cgaaaagtaa atogeogeggy Stigttachty ataaagedgg caagacctaa 1500
aatgtgtaga gggczaagty tatactiteg eybcaccoct tacatatttt agghotittt 1560
ttattgtgeyg taactaactt gooatottca aacaggagyy ¢rggaagaag cagaccgeta 1620
sCecagtaca tagdnadyds gatatyaacy atydscatoa agdagtitye adgacsayca 1680
acagtattaa cetttactac cgeactgeid geaggagyed caacteaage gtttycgaaa 1740
gasacgaace agdagecata taaggaaaca tacggeattt cggatatitac acgoeatgat 180¢
atgetgcags tegectygaada goaagazaal gasasatate aagttietyga. attigatteyg 1860
tecacgatta asdatatcte tieohtygcaaaa ggcotggacy titaggaday ctggceatta 1920
cacaacgcety acggcaectgt cgcaaadtat caddggctazcc acatcgriatt. tgcatiagec 1980
ggsgatcecta aaaatgcgga tgacacateg atttacatygh totatcoasaa agtcggegaa 2040
acttctattyg acagectggea azacgctgge cgegtettta aagacagega casattegat 2160

Lo311] gezaatgatt ctatcctasn agaceaasca ceagaatygh vaggrteage cacattfaca. 2160
tetgacggaa asatocgttt attotacect gatttotecy gtadacatta cggcsaatasa 2220
acedtgacas ctgeadaagt tadogtatda geoatcagaca gdtcettigaa datcaacoggt 2280
gtagaggatt atdaataast cittgacgot gacgygadsaa cgtatcgaaa tgtacagtay 2340
tteategaty aaggeaacta getocagge gacaacesta Cgatgagaga tecteadtas 2400
gtegaagata aaggceaces atacttagta Itigadgcas agactyggaac tgaagatgge 2460
taccaagycy aagastetit dtttaacssa geatactaty goaasagtas atcattetie 2520
cgteargaaa gtcazaaact totycaaage gataaaasac geacgyetga ghtagoaaac 2580
ggcgctctey gtatgattgea getaasacygat gattacacac tgasaassagh gatgaaaccy 2640
ctqattgﬁat etaacacagt aacagatgaa: attdaacygog cgaacgsett tasaatygaac 2700
ggcaaatyggt acetgotesc tgaciceage gysttaands tgacgarstga cggoattacy 2760
totaacgdta thtacatget tggttatgtt Dotaéattett taactggooe atavcasgeey 2820
ctgaacaaas Ctyggoetigt gttasadaatyg gatcttgate <Claacgatgt asacetttact 2880
tacteacact tegetygtace toaagegasa ggaaacasty tegtgiitac adgetataty 2940
sczaacagay gatto-acge agacaaacas —gadecgbttyg ¢gcocgagett cetgctgsac 3000
atcazsagygca agaazacate tgttgteaaa gacageatoe ttgascaagy acasttaaca 3060
gtitaacaaat azadacgcss 3agaadatgc cgatgggtag cgagcgaaat gaccgaccaa 312G
gegacgecea acetyceate aggagatite gattecaceg cogoetocta tygaasggtiyg 3180
ggctteggaa tegttztety ggacygeccte geggacgtyge taeatagrdada. egadgecogt 3240
gatttigtag ccetggecda cggccageay gtaggoagas aggaetcatge cggecgeage 3300
cgectittes teastegotc ttogttegto Iggasggtay tacaceiiga taggtgggct 3360
geecttocty gtbggettyy titeateayy catoeygetbty cedteaiety ttavgecgye 34240
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gatagecgac

gacagtgaayg

acgcegtigy
tgcgaaaaayg
ageggaaaag
atgcaggaaa
arvctcgataa
aacctettac
fatcaacagyg
attcggegea
ttttgagygty
gastiacgeec
ateaacgtet
aggatttatt
gtogggtgat
tggcettctgt
ctrogcecad
ceettaacgt
ttettgagat
FecIgeggty
cttcageaga
cttoaagaac
tgctgecagt
tasggegdag
gacetacace
aygggagaady
ggegottéca
acttgagcgt
caAECgeggec
rgegttatee
tegecygecage
aatacygcada
gttteceqgae
ttaggeacdce
cggataacaa
geeggtegae
gaccaagLygt
gatgttteeg
ttegtaaaty
Legatgteac
attgctgaaa
tocatgecygyg
ggecaactcg

ggggaateca

cagceTegea
agggaacace
atacaccasyg
gatggatata
cgatgcttod
thactygaact
ctedaaaast
gtgecgatca
gacaccagyga
aagtgcgteg
ctdécagtygge
ggtagzgate
cattticgce
tattozgega
gergeeaact
ttotateagy
cecagaaygga
gagttztcot
cettsttte
gtitgzttge
gegeagatad
totgtagesc
ggegazaagt
cggtoggget
gaactgagat
gegygacayyat
gggggaaacy
cgattzttgt
tttttaggat
cetgazhoty
cgaacgaceyg
[elels{aleitokuele
tggasagegy
caggozttac
tticacaceg
tetagaggst
tggaaatigs
agactgtgga
thttugatea
agatogacesa
aagaacygagg
gatogggatt
tigtyggtoa
thegoagegy

gagoagygatt
cgrrcgeggy
gaasgtctac
coegaaasaat
ctgetgtttt
gaggyggacayg
aegeccggta
gegteteatt
tLtatttatt
ggtgatgety
tEotgtEEet
Ltatttgato
aaasgttgyge
agtgatette
tactgatita
getggatgat
tetaggtgaa
tegactgayge
Lgegcgtaat
cggatesaga
caaatactygt
cgoetacata
cgtgtettac
Jaacgggggy
acetacageg
ateeygygtbasy
cectggtatet
gatgetegte
teetggactt
tggataadey
agegcagega
cegegegtty
geagtgagoy
gotttatget
gaagacageta
cooegaagasa
gettygacegd
ttggazacty
tgecattaaa
agedacggte
attagtittyg
aggLcttges
atcagatgan

gttegdaadt

ctegttgage
Tgggectact

aggaaccott

cgétataaty

grhggaatata

gegagagaty
gtgatettat
Ttegecaada
ctgogaagty
gegacttact
atcageteet
atggtgazag
ceagyggetta
cgtoacagat
gtytatgaty
cctooagoya
gataotttts
grteagageoe
ctgetgecttyg
getaccazgt
cottotagty
oloistelofesuioyuie
cgggttggac
Thegtgoaga
Tgagrattga
cyycaygute
Ttatagteot
agaggggcagy
stgctggeet
Tattacocgae
gheagtygage
gecgatteat
caacgeantt
Tooggetegt
Tgaceatygat
acegoogsas
atggaaagoe
ctyggcgaty
Tggtegeoty
cgcattgtta
gasicggrret
ategtgaate
ggcggaacga
gtegatygatlL
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agegeeaggt
fteagabdatae
tggcaaaatc

agceocygaage

taccgactyg

atygeoasaga

tteattatygg
grtggcecag
atothdagte
gatitagtgt
gaamateteg
Ltggaaccte
ceggtatcaa

atttatzegg

ghgbtiityga

ggggatetca
gataatctca
gtagazaaga
G¢aaaCaadaa
chtittoeyga
tagedgsagt
ctaateetgt
toasgacgat
GagCatagen

gaasggeca

ygaacaygay

gregggrtte

agocratgga

trttgoteaca

tttgagigag
gaggaagagyg
taatgeagat
aatdrgagtt
atgtigzgty
Lacgeeadge
cgteaageat
gtegcatgac
atttitectt
adgaatygcat
ttgatgatte
atcgegeadt
aggttytigaa
gaaticactat

daaccactaa

gegaataagyg
tgecaegaty
ctgtatateg
agggtratyge
azataggeaa
goteetyaaa
tgasagttoy
gogctteceygy
acaggtattt
atgatggtgt
ataactdaaa
Thacgtgecy
cagggacace
egcasagtge
ygtgetecay
tgctggagtt
Tgacdadaat
toczaaggate
gaceaceget
aggtaactygyg
taggecacca
tacecagtgge
agthacegya

tggagcgaac

cgetteccga

dgeygeacygay

gecacctety
adeacycoay

tgttetttee

ctgataceyge

aagagcgeec
ggcacgacayg
agoteactca
gaattgtgag
thgcatgect
tgtagatete
ggtgcggata
aacragyggea
tgttcgagty
agggeetgga
cageteecygt
teggcatggt
tgatttgeaa

agagoetcaca

3480
3540
3600
3660
3720
3780
3840
3900
3960
40720
4080
4140
4200
4260
4320
4380
444G
4500
4560
4620
4680
474G
4800
4860
4920
4980
5040
5100
5160
5220

5280

5340
5400
5460
5520
5580
5640
5700
5760
5820
5580
5944
6000
6060
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guaagtgttc agactactta gagtgacygce ccagccacayg gyttecatast ceaatcatyga 65120
caaatcaatt ccccacaaad agcygytgaga acucggacey tyesteytay aagasggaga 6180
tateatatgy tgageaagygy cgaggagety tteacegguy tggtygcocat cotggtcgag 6240
ctggacggeg acgtazacygyg ccacaagttc agogtgtbecd gcgagggcga gggecgetged 6300
acctacggea agetgaccet gaagtteate tgtaccacdg geasgetgod cgtgacetyy 6360
cceaccotey tgaccacott ¢ggetacygge ctgcagtgot tegeccgeta coccgaccacs 6420
atgaagoage acgactbott caagteegoo atgocogaay getidcgtcoa gyagogoacs 6460
atetteitea aggacgacgy caacdtacaayg acccgcgccey aggtyaagtt cgaggocgadc: 6540
adectyggtga dccgéatcga getgaaggge atcaactica aggsggacygyg cxacatecty 6600
gggeacaage tggagtacea dtacaacagc ciacaacgrot atatcatgdgc cgacasgoag 6660
dagaacyyges tegagytyas cticdagalte cgodacaaca teygaggycdy tagagtycay 5720
ctegecgace actaccagrsa gascacecos atoggogacy goccogtgot gotgeocgas 6780
aagcacTacce tgagctacea ghtecgcoety ageasagace ecascgagaa gogegateae 6840
atggtectge tggagticgt gaccgcegeo gggateacte teggcatgya cgagetgtac 6500
adgtaazaag tttasaagag tteatetgea tebdatcaag tagcoraagta tgagtgagga 6960
acaatgagea aggatecatt gggaagtett accgatgttyg tagacacacyg agticocgett 7020
coggatgtty aaceggatce ggsgticety aaggcotacgy adadagaatt coacatgyoa 7080
togdagaags gegetettygt tgtoctggty ggogateaty togetgagge agatgggact 7140
ggcegtttyyg ttacggagot getdttagay totyggctica acgtggacys tgtggtcage 7200
gtgsagzota agaagicics gattagytas gotattyaaa cogeagtigt tggegocyct: 7260
gacctigtye tgaccategy cggagtaggae gttggtecto gggetaaaad tectgasggea 7328

[0313] accagegety tgttggacea ggacgtecea ggaatogoge aggegetteg ttcetecggt 7380
ttggeezgty gegeggtygga tgcaaghbgtt teccgaggey tagegyggegt atcoggetis T440
accegtygtyg tedacctege tgagtotagt teggeaatte gtgstgyegy gtaccgagot 7500
cgaattcact ggecgtegtt. thtacaacygte gtgactggga azaccotdgge gttaceeaas 7560
traatogect tgcagedcat cecottiteg ccagotagey taatagogas gaggoccyoa 7620
cogatcogece ttoecaacay ttgcgeagee tgdatggegs atggog 7666
SEQID No. 52
MGLGRKLSVA VAASEMSLSI SLPGVOA 27
SEQID No. 53
MKKRFPSLIMM TGLLFGLTSE AFA 23
SEQID No. 54
ctegtazaat gtgtggaatt g 21
SEQID'No, 55
cagaccgett ctgcgtte 18
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SEQUENCE LISTING

<110> FAIA BT AR 2 7

<120> HIF A& A B WS N 52 B AR s

<130> F13156PC

<150> EP 15160897.3

<151> 2015-03-25

<160> 55

<170> Patentln version 3.3

210> 1

211> 201

<212> DNA

<213> Corynebacterium

220>

<221> misc_feature

<223> DNA-sequence of the cg0706-promoter

<400> 1

gcgggtetge cacatttget gaaaagtacc agttgcaagg tgtggtgttg gagettcata 60
accaggttgg gcaaaaggga tgaatccctg gttgtggtgg ggctectgaa aagtactcat 120
agactctatt gtggagtgtt gaggctgata agtgaatggg ggaaagccct gaaaaggtgg 180
cgttcagggt cttcectgat g 201

210> 2

211> 194

<212> DNA

<213> Corynebacterium

<220>

<221> misc_feature

<223> DNA-sequence of thecg0996-promoter

<400> 2

accttaaatt catcgcctac aaccttttgt aggtaagaat ttaacaagag ccagttatct 60
tctcttaaaa tgaggaggta actggettct ttatgettaa gaggtgttag cataagtgaa 120
atatgttcca acgcgtggac gtcttaattg ggaggaagtc tgtcacggac tggaagacga 180
aaagggtatc gatg 194

<210> 3

211> 118

<212> DNA

<213> Corynebacterium

220>

<221> misc_feature
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<223> DNA-sequence of
<400> 3

gggaacccat tcgcagcecggg
gaagtgttca gactacttag
<210> 4

211> 216

<212> DNA

<213> Corynebacterium
<220>
221>
<223> DNA-sequence of
<400> 4

accagcgacg ccgecgatcece

misc_feature

tgggaaagtc atcgggatca
tcatcgccaa taagaaccta

ccctgagaaa acgctccaag

<210> 5
<211> 693
<212> DNA

<213> Corynebacterium

220>
221>
223>
<400> 5

atggttgatg
ctaggcaacg
atcaaggcaa
ctcgcagtgce
gtctctgatg
accaaatcaa
gcattcttct
gcagctggeg
atcctcgacg
ctagcccgeg
gtggaaaccc

acccggtggg
210> 6

<211> 768
<212> DNA

misc_feature

DNA-sequence of

tgtttttggt
ccgtcacagt
gcaaaccaga
tccagcagat
ctgcggaaga
tctecggtga
caccacgcect
caggcattgt
acccagttgt
gctacaccta
acgcctcaaa

ctcactcgag

the g0998-promoter

ttcgaaaatg tcgatgatta aaccactaaa gagctcacag 60

agtgacgcce cagccacagg gttcataatc aaatcatg 118

the cgl325-promoter

atttgtcggt ggtgettegg gegagtegte gagattgtge 60
agcteccttta tggetgattg agtttttett tcttettcaa 120

gagcacatcg gggatttcce ctctectaac ccctaaaaac 180

taaaccctta cagctc 216

the ¢cg0706-cgl32b-regulator

cgatgaccac tccgtgtttc
agtcggcgaa gcagggacgg
ggtagtgett ctecgacgtec
caacgactcc gatgtggaca
tgtcatcgee atcatcegtg
agaactcatc gaagccatca
ggcaggcttc gtcecctegacg
cgacgcaccc gaaaaagacg
cgacgcccte acccgeegeg
caaagaaatc ggcaaagaac
cattctgecgg aaaacccaac

ggatcttgac taa 693

62

gcteceggegt
tggcegacge
acatgcccga
ccattttett
geggtgeceag
accgegtgaa
ccttecgecege
ccgececgtaga
aactcgaagt
tgttcattte

aatccaaccg

caaagcagaa
cgtagceegge
cggceggceggce
ggcactcagt
gggatacgtg
atccggegac
ccecegattee
atccggaaaa
cctecegecta
cgtcaaaacc

ccacgegttg

60

120
180
240
300
360
420
480
540
600
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<213> Corynebacterium

<220>

<221> misc_feature
<223> DNA-sequence of

<400> 6

atgttccaac
agggtatcga
cgttceettt
gagatgattg
gacggacttg
cttactgcce
tatttggcta
cgctctgecag
gatttgacgc
actcgaacag
cgecgeccaga
gaggtctaca
catacagtac
210> 7

211> 1350
<212> DNA

gegtggacgt
tgaaaatttt
cgttcaacgg
acaaggaaca
aggtctgteg
gcgataatgt
aaccatttgc
tggaatcaaa
ttgacccaga
agttcgcecget
ttttggaaga
ttggatacct

gaggagtcgg

<213> Bacillus

<220>

<221> misc_feature
<223> DNA-sequence of

<400> 7

atggataact
aaagagaacg
aaaaaacgag
gctettggea
caatcatcca
aaaaaaagct
atggtagaag
agctetttgt
tcaggtgtca
glagaagggg
ctggtaggca
acaaaagtgg

attggggatc

atcgtgatga
atcagagcgc
gattcggatg
tttacacgtt
gccagcagca
caagcagctce
acctttcacc
tcggetectag
ttttcaaaaa
catcatcact
gtgactcgtt
caaacttcgg

cgcttggaaa

the cg0996—cg0998-regulator

cttaattggg
agttgttgat
atacaacgtt
gcctgetttg
ccaccttege
ttctgatcgt
tcttgaagag
tcagagttcce
aagtcgagat
cctgcaattg
ggtatggggc
tcgacgcaag

atacgtcctg

aggaagtctg
gacgagcaag
gttctcgcag
gtgatcctcg
agcgaaggcg
gttggtggcece
ctgttggcecge
agcattgaac
gtctaccgca
ctcctcaaaa
tgegatttce
actgaattgg

cgagagaccg

the htrA-promoter

aaacagaacg
ctcctactceg
gttcagaccg
tacaccgcett
aacgcaatct
atctgcattc
agcgattgtc
ttcttctgat
agagaatggc
gaaggtatct
aactgattta
tgattcatct

agacctgtcce

aaaggtaatg
gcccecgeaatg
ttgettggeg
ggtgaccatg
gttacagcaa
aagagcgagg
ggtattacaa
tccagcgaag
aaggcttata
ttatatgacg
gcegtectee
gatcttagaa

cgcacagtaa

63

tcacggactg
ctgtacgtga
aagacggcat
atgtcatgat
atgatcggcce
tcgatgcagg
gcgtecegtte
aggctctatt
acggacgcge
accaaaggaa
ccacttcagg

aaggagaaga

gaagacgaaa
ctccttgega
ccaagcacta
gcctggtatg
aattcttatt
cgcagatgac
actggtgegt
atcttgtggce
catcagcctt
agtgctcact
caatgcccte

ccgectgate

ctcecgtga 768

agaatgaggt
tcattcatga
gagtgatcgg
attctcagga
caagcacctc
actcttctaa
atcttcaggc
atacagaaag
tcattacaaa
gcactgaggt
aaatcagtga
caggcgagac

cacaaggaat

ctttttaacg
tcaggagaag
cggcagtctt
cactgcaaaa
ctctgaatct
aatctcagat
acaatcaaac
cggttcaggg
taaccacgtc
tactgcaaag
tgaccacgtc
cgttattgceg
tgtaagcggce

60

120
180
240
300
360
420
480
540
600
660
720

120
180
240
300
360
420
480
540
600
660
720
780
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gtggacagaa
acagacgcag
attgtcggca
attccaagca
cgtccatata
ggcacactcg
tcaggctcte
ggtaaagaaa
ggtgataccg
ctggatcaaa
<210> 8
211> 678
<212> DNA
213>
220>
221>
223>
<400> 8
ttgtcataca
tatttagaga
aaaatgacac
tatacattaa
gcccgagatg
tcaaagccegt
tataaggaag
gaagacgccce
tttgatctge
ctcctaaaag
cggagactgce
aggatgatgt
<210> 9
211> 113
<212> DNA
213>
220>
221>
223>
<400> 9

misc_

cggtttcaat
caattaatcc
ttaacagtat
atgacgtaaa
tcggtgtcag
geetgttegg
ctgctgaaaa
ttgatacagg
ttgaagtgaa

aagaagagaa

Bacillus

misc_feature

DNA-sequence of

ccatttatct
atgagggctg
cgtctececcea
taaaagaaat
cggatattga
ttttgeegeg
ctccteetgt
gcgaggtceta
tgctattatt
tgtggggaca
gcagaaagat

gtctacatca
aggtaacagc
gaaaatcagt
accgattget
catgcttgat
cagccagctg
ggccggatta
cagtgaattg
aattctccga

aacttcgtaa

gceggegaaa
ggcggtecett
gaggatgatg
gaagaattgce
ctagagcaag
aataaaggcg
aaagcggageg
cgcaatatct
aacggcaaag
1350

the Css—regulator

agttgaagat
gaacattaca
cctatggatt
caaggcgaaa
cagagtgctt
ggagctgatt
ccaaaaaaat
tgacgaaaac
tatccatcat
tgactacttc
gcctgaattg

catcatga 678

Bacillus

feature

gaggataacc
tcttttacga
ctcgatatca
gatcctgacg
ggcttagage
atccgtgtge
gaaattgccg
gggaatatca
aaagggcatc

ggaacagacc

aaggtggaga

DNA-sequence of the lialL-promoter

cgagcattaa
tgttaaatac
ttgagggtat
tgtctaaagg
tgccgcaaaa
tttacatccg
atattatcat
tatataaaga

aaatgacgaa

tgaatgaact
aaggtgaaga
tgctgecegga
tgccggteat
ttggcagcaa
aaaagctget
tctectegta
tcaatttgac
catactctcg
gggtegttga
cgatttacgg

cgtcattcag
agacggcaaa
cggattcgee
acaaattgaa
ttaccaagaa
tgaggtcget
cggcctaaaa
cgcaaagatc

aaaaattaaa

gctgacgaag
cgccagaaag
taccgacggce
ttttatttce
tgactacatt
gcagctcgta
tcgggteget
gtcaaaggaa
tgaggatatc
tgatctcgte
tttcggetac

840
900
960
1020
1080
1140
1200
1260
1320

60

120
180
240
300
360
420
480
540
600
660

tccggtgega gatacgactce cggtcttata taaaaatcaa tctctgattc gttttgecata 60
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tcttccaact tgtataagat gaagacaagg aaaacgaaag gaggatctge atg 113

<210>
Q211>
212>
213>
<220>
221>
223>
<400> 10

gtgattcgag

10
636
DNA

ttggaggcege
cggcttgetg
gatggcattg
ctcactagct
tatctgttga
ggagagccga
ggtgaaaacg
atcgcagaag
gtcaaaacac
geggtgtacg
<210> 11
211> 726
<212> DNA
213>
<220>
221>
223>

<400> 11

Bacillus

misc_feature

tattattgat
agcccgatat
tggaactgtc
aagctacaaa
tcattgatga
aaacctcaaa
agctggagtc
cgctcecegea
gaaagacaaa
atattacgaa

cacaccgaaa

Bacillus

misc_feature

tgatgatcat
tgaagtcatc
gcctgatgte
gcaaatttgce
tgacaaagtg
agcggceagaa
aaaagtggcg
tgaatcgcett
caaagaaata
tattttatca
tcatctegtg

atgacaaaaa aacagcttct cggattgatce

caaattatcg
ttccttaaaa
ctatttttga
tttectgattt
aaacaggtca
gacatgcgca
gatttaaatg
cccgagggag
ccatcggacc

ggctcgaaga

gaataggcga
aatattcccg
aaaacctctt
acgccggcta
atctcaataa
gettttttat
tctetggttt
aaagtacaat
ttgaagtggce
aaagcggatt

tctgetgttt
tgattggett
cagcatcacc
caggcttate
aaaagaacat
cggtgagetyg
tatcggtgat
cgtcattage
tgtcagcectceg

aagcacgaag

gaaatggtca
ggcgaagcat
attttaatgg
cgggagettt
tacccggtta
atcgccgatg
ggaaaagtat
acaaaacggg
ggcgaggaac
aagctggatg
aattag 636

attgctttat
tggccegetet
ggctccecgtea
tttaatttat
aaagggaage
catgagccge
caaatgatga
atcaaaatcg
ggagtcattg
gctgttttta
gtatatgccg

65

DNA-sequence coding for the LiaR-regulator

gaatggggct
cggacggeag
accttgtcat
ccgacccgaa
ttgaagctgg
ccatccgege
tatccagget
agctcgaaat
tgtttattac
tcagtgaccg

DNA-sequence coding for the LiaF-protein

tcggcatcag
tttttctgat
tgtatatctt
tcggetatge
cgatatttga
caaaagatgt
agcagccgtt
atttatctaa
gtaacgttga
taggagacat

cgtcaactga

cgeggetttt
cgaaggtgtt
ggagggcatg
aattattgtg
cgcecgcetecage
cgcaagcaag
gcgecactcea
actctgcctg

gattaaaaca

gacgcaggcCcyg

tatgtttttg
tgccggetat
tgcegegttt
gtttgccgea
accgaatgag
aaaacatccc
tgacctgaac
agcgatgatt
tatttatgta
taatctgatc
ttttagcgag

120
180
240
300
360
420
480
540
600

60

120
180
240
300
360
420
480
540
600
660
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tcaaagcgee gggtaaaagt gtcegtttcee ttatttatcg gtgatgtgga tgtgaagtac 720
gtatga 726

<210>
211>
<2125
213>
220>
221>
223>
<400>

12
1083
DNA

Bacillus

misc_feature

DNA-sequence coding for the LiaS—-protein

12

atgagaaaaa aaatgcttgc cagcctccaa

agcctgetcece
cttgttttge
agcgtgaccg
gatacattaa
ccgeteggtg
gtggagctte
caaatgaaga
gcggtcagece
aaggatgctg
gcccaaaatg
gggctlgaagg
attgagtggg
atcgtgcagg
attctgggca
aaaatggacc
gaaatcggcg

aaggtcccga

tga 1083

<210>
211>
212>
213>
220>
221>
223>
<400>

13
116
DNA

Mycobakterium

misc_feature

tttttgtttg
tgtcatcaag
tcggtttege
ttgaatccat
atgatgaaat
aagtcgcatc
agtcggttat
agcagctctt
atgacaaaac
agatgagggc
agggccttac
atatacagga
aggcccttte
taaagaacag
aggtgaaagc
gtgtcgecega
tttttcecgga

cctgatttce
ctggttcgga
ctcagggtat
tttaaccttt
cggeetgget
cctccagaaa
ctcagaagaa
tgccatatcg
agtcaagcgg
gctgetgete
ggagcttttg
cacagcgata
aaacgtattt
ccagcteegt
ctcectecatac
agtgatttca

agaaaaagga

tggcgegecea
tttatgatgt
attccgttta
atgtacggca
gaaaacggca
gctgatcage
ctttccaatg
cgccagegat
atgatgacat
atcaggatgg
catttacggc
gacgagttcc
tccaagggtg
agacattcaa
ctgaaggtga
ggcttgaatt
gtagaaggaa

gagaacgaac

DNA-sequence of the mprA-promoter

13

tccgeatgac
tttactatcg
tcctgatttt
accggttgaa
atttcgctta
tgaacgaaat
aacgtgcgga
tggccagaga
cagccecgtget
tcgagcatat
ctgttaccct
gaaaaaagca
ttgaagacca
aagcgtcaaa
ttgataatgg
ctatgaaaga
aaggcactca

gtgattcgag

aacgggaatc
gctcgatceceg
gcttectgate
gacaaggatt
tcggataccg
ggcgaagege
atggcaggcet
tcttcatgat
ggaacatgtc
ggcaggcgaa
tgaaggaaaa
gcegattgat
cttgttcaga
agtaaccgtg
aaaaggcttt
acgtgcaagt
aatcgaagtg
tattattgat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080

ggacatcgag aactctcggg gttcggegaa cgttatctca gtggaatctc agtccacgeg 60

cgcaacctag ttgtgcagtt actgttgaaa gccacaccca tgccagtcca cgecatg 116
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<210>
211>
<212>
<213>
<2207
221>
<223>
<400> 14

atgtggtggt
cggtggeggs
ttcgeegtet

14
1515
DNA

agccgggcege
gagggtaccg
accgctcaac
ggcgagttgt
accaacggta
aagctgegtt
ggggggatgg
cgggtggcege
aggctgacag
gcaaggctgg
aatgtcgaac
atggtcgacc
gatttggtlegg
gctgacgtceg
gacgtcgagg
cttaacctga
ctgagccagce
cccgtgeagg
ttgcegggtt
ttgctgegea
ctgctececeg
agcacggaca
acgcgcgceaa
<210> 15

211> 774
<212> DNA

Mycobakterium

misc feature

DNA-sequence of

tcegecegeceg
tcatgctget
atgcggtgat
aactgctcat
cctattcecgga
agccgggecea
tcatgtcgeg
gttcgetget
gggtgctatt
tcacccggge
gaaccgacga
aggcattcaa
ttaccgacge
tcttgatgge
tgcgtgecga
acctgtccceg
tcgaccgeag
tgattgggty
tggacaacgc
tcgacgegte
agcgecegtet
cgggecetegg
tcgaagacac
gccgteggat
tcgagaactce
cctag 1515

<213> Mycobakterium

<220>

the MprB-regulator

agaccgggceg
ggcgatgtce
ctcggecegeg
cgccagtgge
tgtcaacgceg
gacgctgeceg
gcgeaccacce
gatctccaaa
gatcgtgggt
cgggetgagg
cctgeggece
tttaatgctg
cggacatgaa
ctcgatggcece
tgtgetgget
aggcgacgcc
cctggagegg
gcaggtttat
cgcgaagigg
gcacgctgag
ggtgtttgaa
gttggcgate
cgacccaggce

gccgatteceg
tcggggtticg

ccgetgegeg
atggtcgega
ctctacagcg
tcgetggeag
atgctggtca
gtcggtgetg
gcegaccaac
agtctcaagc
gggatcggsy
ccggtgggec
atcccegtet
cgggegetlgg
ttgcgtacce
ccgggggcte
caaatcgagg
ggagaagtgg
gtcaggcgge
ggcgataccg
agcccgeegg
ctggtggttt
cggttttacc
gtcaaacagg
ggccagcecce
cagcttceceg

gcgaacgtta

67

ccaccagcte
tggtggttgt
acatcgacaa
ctgatccggg
accccggeca
ccgagaaggce
gggtgettge
ccaccgaagc
tggeggtege
gcctecaccga
tcggcagcega
ccgagtcacg
cgctaacgtce
cgeggetacce
aattgtccac
tgcacgagcce
ggcgcaacga
ctggattgtce
gcggecacgt
ccgaccgegg
ggtcggceatce
tggtgctcaa
ctggaacgtce
glgegacgge
tctcagtgga

attatccctg
gctgatgtceg
ccaactgcag
taaggcaatc
gtccatctac
ggtgatccgt
catccgtctg
agtcatgaac
cgeggtlggece
agcggcecgag
cgaattggcce
ggaacggcag
gctgegeacce
caagcaggag
actggtaggce
ggtcgacatg
tatcctttte
gcggatggesg
gggtlgtcagg
ccecgggeatt
ggcacgggceg
ccacggcegga
gatttacgtg
tggegetegg
atctcagtcc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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<221> misc_feature

<223> DNA-sequence of the sigma factor (SigE)

<400> 15

atggaactcc tcggeggace ccgggttggg aatacggaat cgecaactttg cgttgecgac 60
ggtgacgact tgccaactta ttgcagtgeca aattcggagg atctcaatat cacgaccatc 120
acgaccttga gtccgaccag catgtctcat ccccaacagg tccgegatga ccagtgggtg 180
gagcegtetg accaattgea gggcecaccgee gtattcecgacg ccaccgggga caaggecace 240
atgcegteet gggatgaget ggtececgtecag cacgecgate gggtgtaceg getggettat 300
cggetetecg gecaaccagea cgatgecgaa gacctgacce aggagacctt tatcagggtg 360
ttceggtegg tccagaatta ccagecggge accttcgaag getggetaca cegeatcace 420
accaacttgt tcctggacat ggtccgecge cgggetegea tccggatgga ggegttacce 480
gaggactacg accgggtgee cgecgatgag cccaaccceeg agecagatcta ccacgacgea 540
cggetgggac ctgacctgea ggetgecttg gectegetge cgecggagtt tegtgecgeg 600
gtggtgctgt gtgacatcga gggtctgteg tacgaggaga tcggegecac actgggegtg 660
aagctcggga cggtacgtag ccggatacac cgeggacgee aggecactgeg ggactacctg 720
gcagegecacce ccgaacatgg cgagtgegea gttcacgtca acccagttceg ctga 774

<210> 16

211> 272

<212> DNA

<213> Escherichia

220>

<221> misc_feature

<223> DNA-sequence of the htrA-promoter

<400> 16

gtaaattacc gtcagattct cctgagtttc cgctatggga atattattac cgttgecgee 60
tgctgecagga ttatatcage ggtatgaccg acctctatge gtgggatgaa taccgacgte 120
tgatggeccgt agaacaataa ccaggetttt gtaaagacga acaataaatt tttacctttt 180
gcagaaactt tagttcggaa cttcaggcta taaaacgaat ctgaagaaca cagcaatttt 240
gegttatctg ttaatcgaga ctgaaataca tg 272

<210> 17

211> 699

<212> DNA

<213> Escherichia

220>

<221> misc_feature

<223> DNA-sequence of the CpxR-regulator

<400> 17

atgaataaaa tcctgttagt tgatgatgac cgagagctga cttccctatt aaaggagetg 60
ctcgagatgg aaggcttcaa cgtgattgtt gcccacgatg gggaacagge gettgatett 120
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ctggacgaca
gacacattaa
ggcagtgaac
ccgtttaatg
agcgagcaac
ctgaatccag
gagtttaccc
ttaagccagg
atttccaacc
ttgcgtggte
<210> 18

211> 720

<212> DNA

gcattgattt
aagcacttcg
ttgatcgegt
atcgtgagcet
agcaaaacaa
gcegtcagga
tgetctattt
aagtgttggg
tgcgtcegtaa
gcggetatet

<213> enhanced yellow

<400> 18

gtgagcaagg
gacgtaaacg
aagctgaccc
gtgaccacct
cacgacttct
aaggacgacg
aaccgcatcg
ctggagtaca
atcaaggtga
cactaccagc
ctgagctacc
ctggagttcg
<210> 19

211> 238

<212> PRT

gcgaggaget
gccacaagtt
tgaagttcat
tcggctacgg
tcaagtccge
gcaactacaa
agctgaaggg
actacaacag
acttcaagat
agaacaccce
agtccgcececet

tgaccgceccege

acttttgett
ccagacacac
tcteggecett
ggtggcacgt
cgacaacggt
agccagcttce
gctggcacag
caaacgcctg
actgccggat
gatggtttct

gacgtaatga
cagacgcctg
gagctgggceg
attcgcgega
tcaccgacac
gacgggcaaa
catctgggtce
acgccttteg
cgtaaagatg

tgccgaagaa
tcattatgtt
cagatgacta
tccetgegeceg
tggaagttga
cgctggagtt
aggtggtttc
accgegetat

gtcacccgtg

gcttcatga 699

fluorescens protein (eyfp)

gttcaccggg
cagecgtgtce
ctgcaccacc
cctgecagtge
catgcccgaa
gacccgegece
catcaacttc
ccacaacgtc
ccgeceacaac
catcggcegac
gagcaaagac

cgggatcact

gtggtgcccea
ggcgagggeg
ggcaagctge
ttcgececget
ggctacgtcce
gaggtgaagt
aaggaggacg
tatatcatgg
atcgagggcg
ggcececegtge
cccaacgaga

ctcggecatgg

<{213> protein sequence of the eYFP

<400> 19

Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val

1

5

10

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe
20 25
Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr
35 40
Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr

69

tcctggtcega
agggcgatgce
ccgtgecectg
accccgacca
aggagcgcac
tcgagggega
gcaacatcct
ccgacaagcea
gcagcgtgea
tgctgececga
agcgegatca

acgagctgta

Val Pro Ile

Ser Val Ser
30
Leu Lys Phe
45
Leu Val Thr

aaatggtatc
gacggegege
tctcecgaaa
ttcgcactgg
tgccttagtg
aaccggtact
ccgtgaacat
tgatatgcac

gtttaaaacc

gctggacgge
cacctacggc
gcccaccecte
catgaagcag
catcttctte
caccctggtg
ggggcacaag
gaagaacggc
gctcecgecgac
caaccactac
catggtcctg

caagtaataa

Leu Val
15
Gly Glu

Ile Cys

Thr Phe

180
240
300
360
420
480
540
600
660

60

120
180
240
300
360
420
480
540
600
660
720
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50 55 60

Gly Tyr Gly Leu Gln Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gln

65 70 75 80

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu Arg

85 90 95
Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val
100 105 110
Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly Ile
115 120 125

Asn Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr Asn
130 135 140

Tyr Asn Ser His Asn Val Tyr Ile Met Ala Asp Lys Gln Lys Asn Gly

145 150 155 160

Ile Lys Val Asn Phe Lys Ile Arg His Asn Ile Glu Gly Gly Ser Val

165 170 175
Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly Pro
180 185 190
Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gln Ser Ala Leu Ser
195 200 205

Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val
210 215 220

Thr Ala Ala Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys

225 230 235

<210> 20

211> 29

<212> DNA

<213> Artificial sequence

<220>

<223> Primer 0706-Sal—f1I

<400> 20

gcggtegacg ggtaaacgtg ggatataaa 29

<210> 21

211> 46

<212> DNA

<213> Artificial sequence

<220>

<223> Primer 0706—-RBSNde_r

<400> 21

gcgecatatga tatctcctte ttctageggg tctgecacat ttgetg 46

70
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<210> 22

211> 37

<212> DNA

<213> Artificial sequence
220>

<223> Primer Spc Sacll-f
<400> 22

gecgeegegga ctaataacgt aacgtgactg gcaagag 37
<210> 23

211> 37

<212> DNA

<213> Artificial sequence
220>

<223> Primer Spc Bgl-r

<400> 23

gecgagatctt ctgectegtg aagaaggtgt tgetgac 37
<210> 24

211> 25

<212> DNA

<213> Artificial sequence
220>

<223> Primer SenCas—fw

<400> 24

gtcgeegtee agetegacca ggatg 25
<210> 25

211> 24

<212> DNA

<213> Artificial sequence
220>

<223> Primer TKP-seq-rv

<400> 25

cgggaagcta gagtaagtag ttcg 24
<210> 26

211> 29

<212> DNA

<213> Artificial sequence
220>

<223> Primer 1325-Sal-f

<400> 26

71
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gcggtcgacg agectgtaagg gtttacttg 29

<210>
211>
<212>
<213>
<220>
223>
<400>

27
45
DNA

27

Artificial sequence

Primer 1325-RBSNde-r

gcgeatatga tatctcctte ttctaaccag cgacgecgee gatce 45

<210> 28
<211> 570
<212> DNA

<213> Artificial sequence

220>

<223> Synthetic DNA-fragement for pSen0996 8

<400> 28

gaatttaaca
ttaagaggtg
agtctgtcac
agcaagctgt
aggtcttgcece
atcagatgat
gttcgaaaat
tacttagagt
acaaacaacg
acctgaactt
<210> 29

211> 281

<212> DNA

agagccagtt
ttagcataag
ggactggaag
acgttaatct
atcgtgaatc
ggcggaacga
gtcgatgatt
gacgccccag
gtgagaaccc

taagaaggag

atcttctett
tgaaatatgt
acgaaaaggg
atcgecgecegt
aggttgtgaa
gaatcactat
aaggtaccac
ccacagggtt
ggaccgtgea
atatcatatg

<213> Artificial sequence

220>

<223> Synthetic DNA-fragment for

<400> 29

caatttaaca
ttaagaggtg
agtctgtcac
gaaaatgtcg
tagagtgacg
<210> 30

agagccagtt
ttagcataag
ggactggaag
atgattaagg

ccccagccac

atcttctett
tgaaatatgt
acgaaaaggg
taccaccact

agggttcata

aaaatgagga
tccaacgegt
tatcgatgaa
cagctccegt
tcggecatggt
tgatttgcca
cactaaagag
cataatcaaa
tcggaaactc
570

pSen0996_Sc

aaaatgagga
tccaacgegt
tatcgatgtg
aaagagctca

atcaaatcat

72

ggtaactggce
ggacgtctta
aattttagtt
tccatgecegg
ggccaactcg
ggggaaccca
ctcacaggaa
tcatgacaaa

catcagaaac

ggtaactggce
ggacgtctta
aacccattcg
caggaagtgt
g 281

ttctttatge
attgggagga
gttgatgacg
gatcgggatt
ttgtgggtga
ttcgcagegg
gtgttcagac
tcaattccecec

caactccggt

ttctttatge

attgggagga
cagcgggtte

tcagactact

120
180
240
300
360
420
480
540

120
180
240
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211> 2471
<212> DNA

<213> Artificial sequence

<220>

<223> Synthetic DNA-fragement for pSen0996 8Se

<400> 30

aatttaacaa
taagaggtgt
gtctgtcacg
gcaagctgta
cgcagaagac
cctecgatgte
aggcgatgat
tggcctegat
ggcgegegte
tgaacaggct
ccgcaacgga
caaaaaccaa
tttccccact
attggaagga
gaccgctcceg
agtgatgact
ttggtagcett
gtcaccaact
agtgaagcgg
agtgacactc
tcactgcecctg
agtgctgage
gatatggtgg
ggcagtggty
ccactgtcaa
attcccgtgg
aaggcactgc
ctgaaaactc
agtggaggat
cagatgaccg
gccgaaacgt
gaaagccgtce

ggcgatgatt

gagccagtta
tagcataagt
gactggaaga
cgtgactcct
ggcatccaag
atgatgcctg
cggccaatte
gcaggcgceag
cgttcactgg
ctattatctt
cgcecgcecatca
aggaaagtgc
tcaggcaatg
gaagaccgcce
tgacattaag
ccgacggtte
tcgeegttgg
caatcgatcg
gattctatgce
gaatcgeett
attcagattt
gcattctcat
ataccgatcg
ttttggegte
agctgcageg
tgggaaatga
gggagtctceg
cactgacctc
cgggaatcce
aaatgtctga
caagcattgt
gcatgacggt
tttccttaac

tcttetetta
gaaatatgtt
cgaaaagggt
tgcgacgtte
cactagagat
gtatggacgg
ttattcttac
atgactattt
tgegtcegete
gtggcgattt
gccttactceg
tcactcgege
ccctegaggt
tgatccatac
gcgaatcegge
aatgtcgttg
tgttattact
tgatctggaa
aaccgcagaa
aatcccacct
ccttaagagt
gaaacgagat
gcagctcacg
gattctgett
tgcegtegaa
tgagttcget
tacccggcaa
aatgcggaca
caaggaagaa
tttgattggt
agatctcaac
gcggatagat
cagggcatta

aaatgaggag
ccaacgegtg
atcgatgaaa
cctttegtte
gattgacaag
acttgaggtc
tgcecgegat
ggctaaacca
tgcagtggaa
gacgcttgac
aacagagttc
ccagattttg
ctacattgga
agtacgagga
gcaggggaaa
cgttggeget
gttgctgeat
aaacaagcgg
accgaaattg
gggtgggaat
aaagaagcgg
agctcgggcea
glgettggeg
ggtttcatca
gagatcgaac
aagttgactc
tctcagttgg
aatattgaat
ttggatggce
gatcttgttg
caagtgttgg
gtttccgaga
gtaaatgttt

73

gtaactggct
gacgtcttaa
attttagttg
aacggataca
gaacagcctg
tgtcgecace
aatgtttctg
tttgctettg
tcaaatcaga
ccagaaagtc
gcgeteetge
gaagaggtat
taccttcgac
gtcggatacg
atgggcctge
tggetttget
attggtctgt
atgcaatgct
ctctgttagg
acgtcatcgg
ggaaacagat
cagtggtggt
tcattctett
ttgcgaagga
gaactgatga
gtagtttcaa
tggcagatgce
tgctgttgat
ttcagcgtga
atcttgcecgeg
aaattgcgcet
ctgtggattg
tggataatgc

tctttatget
ttgggaggaa
ttgatgacga
acgttgttct
ctttggtgat
ttcgcagcecga
atcgtgttgg
aagagctgtt
gttccagcat
gagatgtcta
aattgctcct
ggggctgega
gcaagactga
tcctgegaga
ccctaccgaa
gagcgccact
ctccagctat
tggacgagcce
tgaatatgcce
tgaatccata
cctcgtaaca
ttttgctaaa
gatcattggce
ggggcetgaaa
gcttegtgceg
tgacatgctce
aggacacgag
ggcaaccaac
tgtattggceg
tgaagaaacc
tgaccgaatg
gaaactgctg
cattaaatgg

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
1680
1740
1800
1860
1920
1980



CN 107532140 A

FF

5 &

14/41 T

tcgectgaga
attgttattg
cggttctate
gtgaatcagg
ggaacgagaa
gatgattaaa
gccacagggt
cggaccgtge
gatatcatat
<210> 31

211> 20

<212> DNA

atggcattgt
atgattcagg
gcgecegteag
ttgtgaatcg
tcactattga
ccactaaaga
tcataatcaa
atcggaaact
g 2471

tcgagtgtcg
gcctggaatt
ctcecegttee
gcatggtggce
tttgccaggg
gctcacagga
atcatgacaa

ccatcagaaa

<213> Artificial sequence

220>

<223> Primer JPS0003

<400> 31

ctgaacttgt ggccgtttac 20

<210> 32
<211> 20
<212> DNA

<213> Artificial sequence

<220>

<223> Primer JPS0004

<400> 32

ttgttgcegg gaagctagag 20

<210> 33
211> 34
<212> DNA

<213> Artificial sequence

220>

<223> Primer AmyE-Hpal-f

<400> 33

atgtcacaga
gctgaaaaag
atgccgggat
caactcgttg
gaacccatte
agtgttcaga
atcaattcce

ccaactccgg

gcgegttaac cgaaggagat atagatatgt ttge 34

<210> 34
211> 22
<212> DNA

<213> Artificial sequence

<220>

<223> Primer AmyE-Sacl-r

74

tcgacaaagc
aacgaggatt
cgggattagg
tgggtgaatc
gecagegggtt
ctacttagag
cacaaacaac

tacctgaact

aacggtccgce
agttttggaa
tcttgecate
agatgatggc
cgaaaatgtce
tgacgcccca
ggtgagaacc
ttaagaagga

2040
2100
2160
2220
2280
2340
2400
2460
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<400> 34

cagtgaattc gagctcctag tg 22

<210> 35
<211> 7153
<212> DNA

<213> Artificial sequence

220>

<223> DNA-sequence of plasmid pSen0706

<400> 35

ggatccttat
ctccagcagg
gctcaggtag
gtagtggtceg
cttgatgccg
ctccagcttg
gcggttecace
gtccttgaag
gtcgtgetge
ggtcacgagg
cagcttgecg
tacgtcgceceg
gctcaccata
ttgcaaggtg
tgtggteees
tgaatggegs
caggggcatg
geggggceaag
acgttgcgceca
gactggatgg
tggtttattg
ctggggcceag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ggtctgegeg
aaggttctct
ccaaaacttg

aaatcaatta

tacttgtaca
accatgtgat
tggttgtegg
gcgagcetgea
ttcttctget
tgceccagga
agggtgtcge
aagatggtgc
ttcatgtggt
gtgggccagg
taggtggcat
tccagcectcga
tgatatctce
tggtgttgga
ctcctgaaaa
aaagccctga
acatgatcga
cggtgeettt
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgage
taatctcttg
gagctaccaa
tcctttecagt
ccagtggctg

gctegtecat
cgegettete
gcagcagcac
cgctgeegee
tgtcggecat
tgttgceegte
cctegaactt
gctectggac
cggggtageg
gcacgggceag
cgecectegee
ccaggatggg
ttcttctage
gcttcataac
gtactcatag
aaaggtggceg
agatatgagt
atatcccacg
tggcgaacta
agttgcagga
tggagcceggt
ctcecegtate
acagatcgct
ctcatatata
gatccttttt
gtcagaccce
ctctgaaaac
ctctttgaac
ttagccttaa
ctgccagtgg

gccgagagtg
gttggggtcet
ggggeegteg
ctcgatgttg
gatatagacg
ctccttgaag
cacctcggeg
gtagccttceg
ggcgaageac
cttgcecggtg
ctcgeceggac
caccacccceg
gggtctgecea
caggttggge
actctattgt
ttcagggtct
aacacacctg
tttacccgte
cttactctag
ccacttctge
gagegtgggt
gtagttatct
gagatagglg
ctttagattg
gataatctca
ttaataagat
gaaaaaaccg
cgaggtaact
ccggegeatg
tgettttgea

75

atccecggegg
ttgctcaggg
ccgatggegs
tggcggatct
ttgtggetgt
ttgatgcccet
cgggtcttgt
ggeatggegg
tgcaggcecegt
gtgcagatga
acgctgaact
gtgaacagct
catttgctga
aaaagggatg
ggagtgttga
tceetgatgg
cgcecttatac
gacctgcagce
cttcceggea
gcteggececet
ctcgeggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
gatcttcttg
ccttgcaggg
ggcttggagg
acttcaagac
tgtcttteeg

cggtcacgaa
cggactggta
tgttctgcectg
tgaagttcac
tgtagttgta
tcagctcgat
agttgccgtce
acttgaagaa
agccgaaggt
acttcagggt
tgtggeccegtt
cctegececett
aaagtaccag
aatccctggt
ggctgataag
tttggtgtceg
ccegeagecet
aatggcaaca
acaattaata
tcecggetgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
agatcgtttt
cggttttteg
agcgcagtca
taactcctct

ggttggactc

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
1680
1740
1800
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aagacgatag
gtccagettg
gcggcecataa
gggagcecgcece
gatttgagceg
ttgcecgegge
gceceegtteg
gagcgaggaa
ttttctectg
agtatacact
aggcctgaat
tgttgtaggt
tgtcgggaag
gccacgttgt
gaacaataaa
aacgggaaac
ggtataaatg
ggaagcccega
ttacagatga
agcattttat
cagcattcca
cagtgttcct
gcgtattteg
attttgatga
ttttgecatt
tttttgacga
gataccagga
aacggctttt
tgatgctcga
ttacgctgac
ggatcagatc
aatcaccaac
gctggatgat
acctcagcgce
ggcagttcaa
gtcattctgg
ataaaagagt
gacggtgata
cggaggatca

ttaccggata
gagcgaactg
cagcggaatg
agggggaaac
tcagatttcg
ccteteactt
taagccattt
gcggaatata
ccacatgaag
ccgetagege
cgceccatea
ggaccagttg
atgcgtgatc
gtctcaaaat
actgtctget
gtcttgetceg
ggctcgegat
tgcgccagag
gatggtcaga
ccgtactecet
ggtattagaa
gcgeeggttg
tctcgetcag
cgagcgtaat
ctcaccggat
ggggaaatta
tcttgccate
tcaaaaatat
tgagttttte
ttgacgggac
acgcatcttc
tggtccacct
ggggegatte
tcaaagatgc
cagatcggga
tgaagaagct
ttgatgctca
tggggcaaat
agtcggtcaa

aggcgceageg
cctacccegga
acaccggtaa
gcetggtate
tgatgcettgt
ccctgttaag
ccgetegeeg
tcectgtatca
cacttcactg
tgaggtctge
tccagccaga
gtgattttga
tgatccttca
ctctgatgtt
tacataaaca
aggccgegat
aatgtcgggc
ttgtttctga
ctaaactggc
gatgatgcat
gaatatcctg
cattcgattc
gcgeaatcac
ggctggeety
tcagtcgtca
ataggttgta
ctatggaact
ggtattgata
taatcagaat
ggeggetttg
ccgacaacgce
acaacaaagc
aggcctggta
aggggtaaaa
agggctggat
cgaccgtcett
gggtgtageg
ggtggtcacc

gccaagcegea

gtcggactga
actgagtgtc
accgaaaggc
tttatagtcc
cagggggscy
tatcttcctg
cagtcgaacg
catattctge
acaccctcat
ctcgtgaaga
aagtgaggga
acttttgett
actcagcaaa
acattgcaca
gtaatacaag
taaattccaa
aatcaggtgc
aacatggcaa
tgacggaatt
ggttactcac
attcaggtga
ctgtttgtaa
gaatgaataa
ttgaacaagt
ctcatggtga
ttgatgttgg
gccteggtga
atcctgatat
tggttaattg
ttgaataaat
agaccgttcc
tctecatcaac
tgagtcagca
gctaaccgea
ttgctgagga
ggcegegaca
gttcggttta
atcctgtcgg

accagcggcea

76

acggggegsgtt
aggcgtggaa
aggaacagga
tgtcgggttt
gagcctatgg
gcatcttcca
accgagcgta
tgacgcaccg
cagtgccaac
aggtgttget
gccacggttg
tgccacggaa
agttcgattt
agataaaaat
gggtgttatg
catggatgct
gacaatctat
aggtagcecgtt
tatgcctett
cactgcgatc
aaatattgtt
ttgtcetttt
cggtttggtt
ctggaaagaa
tttctcactt
acgagtcgga
gttttctecet
gaataaattg
gttgtaacac
cgaacttttg
gtggcaaagce
cgtggctcce
acaccttctt
tctttaccga
tgaaggtgga
ccgeegacat
ttgacgacgg
ctgtggcaca

ccgeegegag

cgtgcataca
tgagacaaac
gagcgcacga
cgccaccact
aaaaacggct
ggaaatctcce
gcgagtcagt
gtgcagcectt
atagtaagcc
gactcatacc
atgagagctt
cggtctgegt
attcaacaaa
atatcatcat
agccatattc
gatttatatg
cgattgtatg
gccaatgatg
ccgaccatca
ccecgggaaaa
gatgecgcetgg
aacagcgatc
gatgcgagtg
atgcataagc
gataacctta
atcgcagacc
tcattacaga
cagtttcatt
tggcagagca
ctgagttgaa
aaaagttcaa
tcactttctg
cacgaggcag
caaggcatcc
ggaaggtgat
gatccaactg
gatcagtacc
ggctgaacgce

caacgtcgca

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
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agggcgatca
tttagggtga
ggggcaaggce
cttgtgeget
ctagagagct
cggggggaac
tcgtggaagt
aaattcagac
aaaccaacct
cttagctagt
tgecggeettt
ctgegtetet
acgtcgegece
tcecgaccgee
taggcgctca
ctcatcacgg
tccagacgcet
cgcagtgget
gcgtttttta
gcgatccacg
cagtggccac
ttccteggte
caccggatca
agctggeget
gtgctcgatt
tgegtgetge
tcggtataac
gtcgegggtce
gtcttcgete
agcggaaaat
gcgetttete
ggcgttcaac
ttcgacgcege
geggeceacgg
ccacgatcgce
tcgetegggg
tggegtttgt
gcgegecegte
attcgatcct

ggggacgatt
aagaagcttg
ttcgcgaage
tacgaggtga
tcaagagcaa
cgttttetge
tcaatgcccg
atagcttcat
gcaatggtca
ttttcteget
ttaccgcecac
gtctgacgag
atcgtctggce
tgagcgacgg
ccagccgett
gcggeacgcece
tcagcggcege
tttcttgceeg
ggtttttetg
cgattgtgcet
cggctcagee
gttgcagcca
atgagccaga
ttttccagge
ttccegecegg
gcgtgegtea
ttcggetgtg
ttgectgececet
gtccagccac
ttccaggceceg
ccaggtttgg
atttttcagg
gacgctgetg
ccacacgaaa
ggataattct
gacgcacttc
tggcgegete
ctcgegggte

ccactactgt

tttgcgaaga
gcataggggt
ggagtcgegg
geeggtlgees
tcagcccegac
ctacgagatg
cagacttaag
tgattgtcgg
agcgatttcc
gtgcteggge
gtcttcccat
cagggacgac
ggtcacgcat
tgtaggcacg
ttaactggta
ctggagcagt
tcggecagget
cttcgatacg
tgcctgagat
gggcatgcca
tatgtgaaaa
gcaggcegceat
tgagctggca
gtgcccageg
cctggtgget
gagcaacata
tttcteeegt
ggaaattttc
gtgatcgcag
gtgtgtcaat
actgggggtt
tattcgtgceca
ccgattcggt
cgeggeattt
cgctgeeget
cagcgcecatt
gcggetgget
aggecggesa
gecgtcctect

atttccacgg
gtgcacgaac
cagtggettt
aaccgttatc
ctagaaagga
gcacatttac
tgctctattce
ccacgagcca
tttagctttce
gtactcactg
agtggccaga
tggcetggecet
cggcggeaga
ctcgtaggceg
tcccacagte
ccagaggaca
tgcttcaage
tgcecegtceeg
catgcgagca
gcggtacgeg
agcctggteca
attcgggetg
tttceegete
ctccaaaatc
cggcacatca
ctggcaccgg
gtccgggtet
tctgcceccagg
cgecgageteg
gtctcgtgaa
agccgacgcec
gcttatecget
gcaggtggtly
acgatgtttg
tccagectctg
tgcgacctag
gcggeacgac
ggaatcaggc
ggegetgeceg

77

taagaatcca
tcggtggagg
gaagatcttt
tgectatggt
ggccaagaga
tgggaagcectt
acggtctgac
gtctcteect
ctagcttgte
tttgggtett
gcttttegee
ttagcgacgt
tcaggctcac
tcgatgatct
aaagcgtggc
cggacgecegt
glggcaagtg
ctagaaaact
acctccataa
gtgggatcgt
gcgcecegaaaa
ctcatgcecctg
agtggattca
gcgtagacct
atgtccagga
gcaagcgatt
ttgatccaag
tgagcgagga
ggatgggtgt
tcecgetagag
ctgtgagtta
tcttgecgee
geggegetga
tcatgcctge
tgacgaccat
ccgectecag
acgcatctga
caccgcagta

agcacgcagc

atctctcgaa
aaatttccgce
gggagcagtc
gtgagccccece
gagaccccta
tacggcegtcce
gtgacacgct
caacagtcat
gttgactgga
tccagegtte
ctcggetget
agccgegeac
ggcecgtetge
tggtgtettt
gaaaagccgt
cgatcagctc
cttttgette
cctgctcata
gatcagctag
cggagacgtg
cgecgggtcat
ctgcggcecata
cgcecgatceca
cggggtttac
caagcacggc
ttgaaccaac
cgctggegaa
attcgecggeg
cgaacagatc
tcatttttga
ccgctecacgg
tgtgcgettt
cacgtcctgg
gggcaccgeg
ggccaaaatt
ctccteggeg
gcaatatttt
ggcgcaactg

tcgtcagcca

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
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gctcctcaag
atgctggcecge
cggcagcecatce
cgggccaatt
aagtttttgg
tcaggggtgce
acggtgtgtc
gaccgagaag
cgacggtacg
aaggggaagce
gctatctgte
cgacgccgea
<210> 36

211> 7060
<212> DNA

atccgceccacg
gtccgtegta
gagcgcegtceg
ttggtactte
cggaaaatca
taaaaatttt
gtatttctgg
ttttttacaa
caacaaaaaa
ctccaatcga
gcagcecgcecect
ggg 7153

agagtttcta
tcgagagcectce
gactccagceg
gtcgtlgaagg
cgeggeacga
gtatcgcact
cttggttttt
aaggcaaaaa
gcgtcaggat
cgecgacgege

cagggacaag

<213> Artificial sequence

220>

ggtcgetege
ggaaaaatcc
cgacatcaga
tcatgacacc
aaattttcac
tgatttttce
aaaaaatctg
ctttttcggg
cgccgtagag
gctctacgge

ccacccegeac

<223> DNA-sequence of plasmid pSenl325

<400> 36

ggatccttat
ctccagcagg
gctcaggtag
gtagtggtcg
cttgatgccg
ctccagcecttg
gcggttecace
gtccttgaag
gtcgtgetge
ggtcacgagg
cagcttgceceg
tacgtcgceceg
gctcaccata
tgetteggge
gctgattgag
gatttcccct
gctcecgtegac
actctagctt
cttctgeget
cgtgggtcte

tacttgtaca
accatgtgat
tggttgtcgg
gcgagcetgea
ttcttetget
tgccccagga
agggtgtcge
aagatggtgc
ttcatgtggt
gtlgggccagg
taggtggcat
tccagetcga
tgatatctce
gagtcgtcga
tttttettte
ctcctaaccce
ctgcagcaat
cceggeaaca
cggececttee

gcggtatcat

gctcgtecat
cgegettete
gcagcagcac
cgetgecgee
tgtcggecat
tgttgeegte
cctecgaactt
gcteetggac
cggggtageg
gcacgggcag
cgceecetegee
ccaggatggg
ttcttctaac
gattgtgctg
ttcttcaatc
ctaaaaaccc
ggcaacaacg
attaatagac

ggctggetgg
tgcagcactg

gcegagaglg
gttggggtet
ggggceegteg
ctcgatgttg
gatatagacg
ctccttgaag
cacctcggeg
gtagccttcg
ggcgaagceac
cttgcecggtg
ctcgeceggac
caccacccceg
cagcgacgcc
ggaaagtcat
atcgccaata
ctgagaaaac
ttgcgcecaaac
tggatggagg
tttattgcetg
gggecagatg

78

ggcactggcce
gatcaccgtt
gagatccata
attataacga
gaagcgggac
gaaagacaga
gaatcgaaaa
atcgacagaa
cgattgaaga
gatcctgacg

aacgtcgega

atccecggegg
ttgctcaggg
ccgatgggss
tggecggatcet
ttgtggetgt
ttgatgccecet
cgggtettgt
ggeatggegg
tgcaggccegt
gtgcagatga
acgctgaact
gtgaacagct
gccgatccat
cgggatcaag
agaacctaga
gctccaagta
tattaactgg
cggataaagt
ataaatctgg

gtaagccctce

cagtctcgtg
tttaaatcga
gctgatgatt
acgttcgtta
tttgcgecage
ttatctgcaa
tttgegggge
ataaaacgat
ccgtcaacca

cagattttta
gggcgatcag

cggtcacgaa
cggactggta
tgttctgetg
tgaagttcac
tgtagttgta
tcagctcgat
agttgccegtce
acttgaagaa
agccgaaggt
acttcagggt
tgtggeegtt
cctegeectt
ttgtcggtgg
ctcctttatg
gcacatcggg
aacccttaca
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta

6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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gttatctaca
ataggtgcct
tagattgatt
aatctcatga
ataagatgat
aaaaccgcct
ggtaactggce
gcgecatgact
ttttgecatgt
ggactgaacg
gagtlgtcagg
gaaaggcagg
atagtcctgt
gggggceggag
cttcctggea
tcgaacgacc
attctgctga
ccctcatcag
gtgaagaagg
tgagggagcc
tttgetttge
cagcaaaagt
ttgcacaaga
atacaagggg
attccaacat
caggtgcgac
atggcaaagg
cggaatttat
tactcaccac
caggtgaaaa
tttgtaattg
tgaataacgg
aacaagtctg
atggtgattt
atgttggacg
tcggtgagtt
ctgatatgaa
ttaattggtt

aataaatcga

cgacggggag
cactgattaa
taaaacttca
ccaaaatccc
cttcttgaga
tgcagggcegg
ttggaggagce
tcaagactaa
ctttcecgggt
gggggticgt
cgtggaatga
aacaggagag
cgggtttege
cctatggaaa
tcttccagga
gagcgtagceg
cgcaccggtg
tgccaacata
tgttgctgac
acggttgatg
cacggaacgg
tcgatttatt
taaaaatata
tgttatgagce
ggatgctgat
aatctatcga
tagcgttgee
gcctettecg
tgcgatccce
tattgttgat
teettttaac
tttggttgat
gaaagaaatg
ctcacttgat
agtcggaatc
ttctecttea
taaattgcag
gtaacactgg
acttttgetg

tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag
tcgttttggt
tttttcgaag
gcagtcacca
ctcctctaaa
tggactcaag
gcatacagtc
gacaaacgcg
cgcacgaggg
caccactgat
aacggctttg
aatctccgece
agtcagtgag
cageecttttt
gtaagccagt
tcataccagg
agagctttgt
tctgegttgt
caacaaagcc
tcatcatgaa
catattcaac
ttatatgggt
ttgtatggga
aatgatgtta
accatcaagc
gggaaaacag
gcgetggeag
agcgatcgeg
gcgagtgatt
cataagcttt
aaccttattt
gcagaccgat
ttacagaaac
tttcatttga
cagagcatta

agttgaagga

atggatgaac
ctgtcagacc
aaaaggatct
ttttegttcee
ctgcgegtaa
gttctctgag
aaacttgtcc
tcaattacca
acgatagtta
cagcttggag
gccataacag
agccgecagg
ttgagcgtca
ccgeggeecet
ccgttcgtaa
cgaggaagceg
tctectgecea
atacactccg
cctgaatcgce
tgtaggtgga
cgggaagatg
acgttgtgtc
caataaaact
gggaaacgtce
ataaatgggc
agcccgatge
cagatgagat
attttatccg
cattccaggt
tgttcctgeg
tatttcgtct
ttgatgacga
tgcecattcte
ttgacgaggg
accaggatct
ggctttttea
tgctcgatga
cgctgacttg

tcagatcacg

79

gaaatagaca
aagtttactc
aggtgaagat
actgagcgtc
tctettgete
ctaccaactc
tttcagttta
gtggetgetg
ccggataagg
cgaactgcct
cggaatgaca
gggaaacgcce
gatttcgtga
ctcacttccece
gccattteceg
gaatatatcc
catgaagcac
ctagcgctga
cccatcatcce
ccagttggtg
cgtgatctga
tcaaaatctc
gtctgettac
ttgctcgagg
tcgcegataat
gccagagttg
ggtcagacta
tactcctgat
attagaagaa
ccggttgeat
cgctcaggeg
gcgtaatgge
accggattca
gaaattaata
tgccatcecta
aaaatatggt
gtttttctaa

acgggacgge
catcttccceg

gatcgctgag
atatatactt
cctttttgat
agacccctta
tgaaaacgaa
tttgaaccga
gccttaaccg
ccagtggtgce
cgcageggte
acccggaact
ccggtaaacc
tggtatcttt
tgcettgtcag
tgttaagtat
ctcgcegeag
tgtatcacat
ttcactgaca
ggtctgecte
agccagaaag
attttgaact
tccttcaact
tgatgttaca
ataaacagta
ccgegattaa
gtcgggcaat
tttctgaaac
aactggctga
gatgcatggt
tatcctgatt
tcgattcctg
caatcacgaa
tggecctgttg
gtcgtcactc
ggttgtattg
tggaactgcce
attgataatc
tcagaattgg
ggctttgttg

acaacgcaga

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
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ccgtteecgtg
catcaaccgt
gtcagcaaca
aaccgcatct
ctgaggatga
cgegacaccg
cggtttattg
ctgtcggetg
agcggcaccg
tccacggtaa
cacgaactcg
tggctttgaa
cgttatctge
gaaaggaggce
catttactgg
tctattcacg
cgagccagtce
agctttccta
ctcactgttt
ggccagagct
ctggcecttta
cggcagatca
gtaggcgtcg
cacagtcaaa
gaggacacgg
ttcaagcgtg
ccgtcegeta
gcgagcaacce
gtacgcggtg
ctggtcagceg
cgggcectgete
cccgetecagt
caaaatcgcg
cacatcaatg
gcaccgggea
cgggtetttg
gcccaggtga
gagctcggga
tcgtgaatcce

gcaaagcaaa
ggctecctea
ccttetteac
ttaccgacaa
aggtggagga
ccgacatgat
acgacgggat
tggcacaggce
ccgegageaa
gaatccaatc
gtggaggaaa
gatctttggg
ctatggtgtg
caagagagag
gaagctttac
gtctgacgtg
tctececteaa
gcttgtegtt
gggtctttcee
tttcgececte
gcgacgtage
ggctcacgge
atgatcttgg
gcgtggegaa
acgccgtcga
gcaagtgett
gaaaactcct
tccataagat
ggatcgtcgg
ccgaaaacgce
atgcctgetg
ggattcacgce
tagacctcgg
tccaggacaa
agcgattttg
atccaagcgce
gcgaggaatt
tgggtgtcga
gctagagtca

agttcaaaat
ctttctgget
gaggcagacec
ggcatccgge
aggtgatgtc
ccaactgata
cagtaccgac
tgaacgccgg
cgtcgcaagg
tctegaattt
tttccgeggg
agcagtcctt
agcccececcta
acccctacgg
ggcgtcceteg
acacgctaaa
cagtcataaa
gactggactt
agcgttctge
ggctgetetg
cgegeacacg
cgtetgetee
tgtcttttag
aagccgtcete
tcagctcetec
ttgettecge
gctcatagceg
cagctaggceg
agacgtgcag
gggtcatttc
cggcatacac
cgatccaagce
ggtttacgtg
gcacggcetge
aaccaactcg
tggcgaagte
cgeggeggte
acagatcagc
tttttgageg

caccaactgg
ggatgatggg
tcagcgcectceca
agttcaacag
attctggtega
aaagagtttg
ggtgatatgg
aggatcaagt
gcgatcaggg
aggglgaaag
gcaaggcttce
gtgcgcttac
gagagcttca
ggggaaccgt
tggaagttca
ttcagacata
ccaacctgceca
agctagtttt
ggccttttta
cgtetetgte
tcgegecate
gaccgcctga
gcgetecacca
atcacgggceg
agacgcttca
agtggetttt
ttttttaggt
atccacgcga
tggccaccgg
ctcggtegtt
cggatcaatg
tggegetttt
ctcgatttte
gtgctgegeg
gtataacttc
gcgggtettg
ttcgetegte
ggaaaatttc

ctttctecca

80

tccacctaca
gcgattcagg
aagatgcagg
atcgggaagg
agaagctcga
atgctcaggg
ggcaaatggt
cggtcaagcce
gacgattttt
aagcttggca
gcgaagegga
gaggtgagcce
agagcaatca
tttctgecta
atgcccgeag
gcttcattga
atggtcaagc
tctecgetgtg
ccgecacgte
tgacgagcag
gtctggeggt
gcgacggtgt
gcegetttta
gcacgcecectg
gecggegeteg
cttgecegett
ttttctgtge
tigtgetggg
ctcagcctat
gcagccagcea
agccagatga
tccaggcegtg
ccgeceggecet
tgcgtcagag
ggctgtgttt
ctgcccectgga
cagccacgtg
caggeegglg
ggtttggact

acaaagctct
cctggtatga
ggtaaaagct
gctggatttg
ccgtettgge
tgtagcggtt
ggtcaccatc
aagcgcaacc
gcgaagaatt
taggggtglg
gtcgceggeag
ggtggggaac
gccegaccta
cgagatggca
acttaagtgc
ttgtcggcececa
gatttccttt
ctcgggcegta
ttcccatagt
ggacgactgg
cacgcatcgg
aggcacgctc
actggtatcc
gagcagtcca
gcaggcttge
cgatacgtgce
ctgagatcat
catgccagceg
gtgaaaaagc
ggcgcatatt
gctggeattt
cccagegcete
ggtggetegg
caacatactg
ctcecegtgte
aattttctcet
atcgcagcecge
tgtcaatgtc
gggggttage

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
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cgacgccecctg
tatcgettet
ggtggtggceg
atgtttgtca
agctctgtga
gacctagccg
gcacgacacg
atcaggccac
gctgececgage
cgctegegge
aaaatccgat
catcagagag
tgacaccatt
ttttcacgaa
tttttccgaa
aaatctggaa
tttcgggatce
cgtagagcga
ctacggcgat
ccecgeacaac
<210> 37

211> 7561
<212> DNA

tgagttaccg
tgcegeetgt
gcgcetgacac
tgcetgeggg
cgaccatggce
ccteccagete
catctgagca
cgcagtaggce
acgcagctcg
actggcccag
caccgttttt
atccatagcect
ataacgaacg
gcgggacttt
agacagatta
tcgaaaattt
gacagaaata
ttgaagaccg
cctgacgcag

gtcgegaggg

ctcacggggce
gegettttte
gtcctgggceg
caccgegeea
caaaatttcg
cteggegteg
atattttgeg
gcaactgatt
tcagccaget
tctcgtgatg
aaatcgacgg
gatgattcgg
ttcgttaaag
gcgecagetea
tctgcaaacg
geggggegac
aaacgatcga
tcaaccaaag
atttttaget

cgatcagcga

<213> Artificial sequence

220>

gttcaacatt
gacgcgegac
gccacggecea
cgatcgegga
ctcgggggac
cgtttgttgg
cgeegtecte
cgatcctcca
cctcaagatc
ctggegegte
cagcatcgag
gccaattttg
tttttggegg
ggggtgcetaa
gtgtgtcgta
cgagaagttt
cggtacgcaa
gggaagcctce
atctgtcgceca

cgeecgeaggg

<223> DNA-sequence of plasmid pSen0996 8

<400> 37

ccectgeggeg
tgcgacagat
gaggcttcce
ttgcgtaccg
aaacttctcg
tacgacacac
ttagcacccce
ccgccaaaaa
caaaattggc
ctcgatgctg
gacgcgcecag

gatcttgagg

tcgectgatceg
agctaaaaat
ctttggttga
tcgatcgttt
gtcgeccecege
cgtttgcaga
tgagctgcege
ctttaacgaa
ccgaatcate
ccgtegattt
catcacgaga

agctggcectga

ccctegegac
ctgcgtcagg
cggtcttcaa
tatttctgte
aaattttcga
taatctgtct
aaagtcccge
cgttcgttat
agctatggat
aaaaacggtg
ctgggccagt
cgagctgegt

gttgtgcgeg
atcgccgtag
tcgetetacg
gatcccgaaa
ttccagattt
ttcggaaaaa
ttcgtgaaaa
aatggtgtca
ctctctgatg
atcggatttt
geegegageg
gctecggeage

81

tttcaggtat
gctgetgeceg
cacgaaacgc
taattctcge
gcacttccag
cgegetegeg
gegggteagg
ctactgtgcg
cgccacgaga
cgtcgtatcg
cgegtceggac
gtacttcgte
aaaatcacgc
aaattttgta
tttectggett
tttacaaaag
caaaaaagcg
caatcgacgc
gcgececteag
7060

tggettgtee
agcgegegtce
gcgatcctga
aagtttttgc
tttaaaaacc
tcaagtgcga
ttttcgtgcee
tgaccttcac
tcgegetgga
tccgagetcet

acctagaaac

gccaggagga

tcgtgcaget
attcggtgca
ggcatttacg
tgcegettee
cgccatttge
getggetgeg
ccggggagga
tcectectgge
gtttctaggt
agagctcgga
tccagegega
gtgaaggtca
ggcacgaaaa
tcgcacttga
ggtttttaaa
gcaaaaactt
tcaggatcgce
gacgcgceget

ggacaagcca

ctgagggcgce
gcgtcgattg
cgettttttg
cttttgtaaa
aagccagaaa
tacaaaattt
gcgtgatttt
gacgaagtac
gtccgacgeg
cgatacgacg
tctcgtggeg

cgcacagtag

5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020

60

120
180
240
300
360
420
480
540
600
660
720
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tggaggatcg
gaggacggceg
ccaacaaacg
gtccccecgag
tccgegatceg
tggeegtgge
gtcgegegte
aatgttgaac
tgggagaaag
gaaattttcc
gacgagcgaa
caagacccgc
gaagttatac
cgecgeagceac
gaaaatcgag
aaaagcgcca
cattgatccg
aacgaccgag
ccggtggeca
tcgegtggat
acctaaaaaa
aaaagccact
tgaagcgtct
cgcccegtgat
tggtgagcge
tcaggeggtce
gatggcgcega
gacagagacg
taaaaaggcc
aaaactagct
tgcaggttgg
tatgtctgaa
tgaacttcca
acggttcccce
tgaagctctce
gtaagcgcac
gaagccttge
ctttcaccct

ccctgatcge

aatcagttgc
cgcaaaatat
ccacgecegag
cgaaattttg
tggcgeggtly
cgeeecaggac
gaaaaagcgce
gceecgtgag
cgctcaaaaa
gctgatcetgt
gaccgecegeg
gacttcgcca
cgagttggtt
gcagcecgtge
cacgtaaacc
gcttggatceg
gtgtatgccg
gaaatgaccc
ctgcacgtct
cgcctagetg
cgctatgagce
gcggaagcaa
ggagagctga
gagacggctt
ctaaaagaca
ggagcagacg
cgtgtgegeg
cagagcagcc
gcagaacgct
aagtccagtc
tttatgactg
tttagcgtgt
cgaggacgcc
ccgtaggggt

taggggggcet
aaggactgct

cccgeggaaa
aaattcgaga

ccttgegacg

gcctactgeg
tgctcagatg
gagctggagg
gccatggteg
ccegeaggea
gtgtcagcege
acaggcggcea
cggtaactca
tgactctage
tcgacaccca
aattcctege
gcgettggat
caaaatcgct
ttgtcctgga
ccgaggtcta
gcgtgaatce
cagcaggcat
gcgttttegg
ccgacgatcce
atcttatgga
aggagttttc
aagcacttge
tcgacggegt
ttcgecacge
ccaagatcat
gcegtgagee
gctacgtege
gagggcgaaa
ggaaagaccce
aacgacaagc
tigagggaga
cacgtcagac
gtaaagcttc
ctctctettg
cacaccatag
cccaaagatce
tttcctecac
gattggattc
ttgctegegg

gtggcctgat
cgtgtcgtge
cggctaggte
tcacagagct
tgacaaacat
cgcecaccace
agaagcgata
cagggegteg
ggattcacga
tceegagete
tcacctgggce
caaagacccg
tgceeggtge
cattgatgtg
cgegattttg
actgagcggg
gagcagcceeg
cgctgaccag
caccgegtac
ggttgctege
tagcggacgg
cacgcttgaa
ccgtgtectce
tttgactgtg
cgacgcctac
tgatctgcceg
taaaggccag
agctcectggece
aaacagtgag
taggaaagct
gactggctcg
cgtgaataga
ccagtaaatg
gcetecttte
gcagataacg
ttcaaagcca
cgagttcgtg
ttaccgtgga
cggtgccget

82

tceteeecegg
cgcagccagce
gcaaatggceg
ggaagcggea
cgtaaatgcce
tgcaccgaat
agctgcacga
gctaaccccce
gacattgaca
gcgetgegat
agagaaaatt
gacacgggag
cagtatgttg
ccgagcecacc
gagcgetgeg
aaatgccagc
aatatgcgcc
gcttttteac
cgctggcecatg
atgatctcag
gcacgtatcg
gcaagcctge
tggactgctc
ggataccagt
gagcgtgecet
ccgatgegtg
ccagtcgtcce
actatgggaa
tacgcccgag
aaaggaaatc
tggccgacaa
gcacttaagt
tgccatcteg
taggtcgggce
gttccccace
ctgeccegegac
cacaccccta
aattcttcge
ggttgegett

cctgacccge
cgecgagegeg
ctggaagtgce
gcgagaatta
gcgtttegtg
cggeagcagc
atacctgaaa
agtccaaacc
caccggcectg
cacgtggctg
tccagggcag
aaacacagcc
ctctgacgca
aggccgecees
cacgcctgga
tcatctgget
tgctggetge
ataggctgag
cccagcacaa
gcacagaaaa
aagcggcaag
cgagcgcecege
cagggegtge
taaaagcggce
acaccgtcge
accgccagac
ctgctegtea
gacgtggegg
cacagcgaga
gcttgaccat
tcaatgaagc
ctgcgggeat
taggcagaaa
tgattgctct
ggctcaccte
tcegettege
tgccaagcett
aaaaatcgtc

ggcttgaccg

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



CN 107532140 A

FF

5 &

23/41 51

acttgatcct
ccatatcacc
caaactcttt
tcaccagaat
ctgttgaact
tgagcgetga
cccatcatcece
ccagttggtg
cgtgatctga
caagtcagcg
tcatcgagca
tgaaaaagcc
agatcctggt
ccctegtcaa
gagaatggca
tcgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcggget
gceccatttat
gacgtttcce
agttttattg
gacacaacgt
catcttcceg
tccacctaca
gcgattcagg
cggagtgtat
tggcaggaga
cgcttecteg
ttacgaacgg
agggecegees
tgacgctcaa
cctggegget
ctgttatggce
ctccaagctg

taactatcgt

ccggegttea
gtcggtactg
tatcagttgg
gacatcacct
gceggatgee
ggtctgecte
agccagaaag
attttgaact
tcetteaact
taatgctctg
tcaaatgaaa
gtttctgtaa
atcggtctge
aaataaggtt
aaagcttatg
aatcactcgc
cgcgatcget
ctgccagcege
ctgttttecce
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
gttgaatatg
ttcatgatga
ggctttgttg
acaacgcaga
acaaagctct
cctggtatga
actggcttac
aaaaaggctg
ctcactgact
ggcggagatt
caaagccgtt
atcagtggtg
ccectegtgeg
cgegtttgte
gactgtatgce
cttgagtcca

gcetgtgecea
atccecgtegt
atcatgtcgg
tcetecacct
ttgtcggtaa
gtgaagaagg
tgagggagcce
tttgetttge
cagcaaaagt
ccagtgttac
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttcttte
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgcea
cggaagaggc
ggcaacgcta
tcgatagatt
atcagcatcc
gctcataaca
tatattttta
aataaatcga
ccgtteegtg
catcaaccgt
gtcagcaaca
tatgttggceca
caccggtgeg
cgctacgcecte
tcctggaaga
tttccatagg
gcgaaaccceg
ctctectgtt
tcattccacg
acgaaccccc

acccggaaag

cagccgacag
caataaaccg
cggtgtegeg
tcatcctcag
agatgcggtt
tgttgctgac
acggttgatg
cacggaacgg
tcgatttatt
aaccaattaa
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgececat
gtcgcacctg
atgttggaat
cceettgtat
tcttgtgcaa
acttttgectg
gcaaagcaaa
ggctcccetea
ccttetteac
ctgatgaggg
tcagcagaat
ggtcgttcga
tgccaggaag
ctcecgececece
acaggactat
cctgecettte
cctgacactce
cgttcagtcce

acatgcaaaa

83

gatggtgacc
aaccgctaca
gccaagacgg
caaatccagc
agcttttacc
tcataccagg
agagctttgt
tctgegttgt
caacaaagcc
ccaattctga
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccegac
ttaatcgcegg
tactgtttat
tgtaacatca
agttgaagga
agttcaaaat
ctttctgget
gaggcagacc
tgtcagtgaa
atgtgataca
ctgeggegag
atacttaaca
ctgacaagca
aaagatacca
ggtttaccgg
agttccgggt
gaccgctgeg

gcaccactgg

accatttgcc
ccctgagcecat
tcgagettcet
ccttceegat
cctgecatcett
cctgaatcge
tgtaggtgga
cgggaagatg
gcegteecegt
ttagaaaaac
accatatttt
taggatggca
tattaatttce
tgaatccggt
gccattacge
cgcctgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggce
attatcgcga
cctcgagcaa
gtaagcagac
gagattttga
tcagatcacg
caccaactgg
ggatgatggg
tcagcgctag
gtgcttecatg
ggatatattc
cggaaatggce
gggaagtgag
tcacgaaatc
ggcgtttcce
tgtcattccg
aggcagttcg
ccttatccecgg

cagcagccac

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
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tggtaattga
ggacaagttt
ctcagagaac
ttacgcgcag
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggcce
cagcaataaa
cctecatcecea
gtttgcgcaa
cgacaatgtc
tctggttaag
atcgcctaca
gaggaggtaa
cgecgtggacg
atgaaaattt
ccegttecat
atggtggcca
tgcecagggga
aagagctcac
tcaaatcatg
aactccatca
caagggcgag
aaacggccac
gaccctgaag
caccttecgge
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
ctaccagtcc
gttcgtgacc
c 7561
<210> 38
211> 7102

tttagaggag
tggtgactge
cttcgaaaaa
accaaaacga
ctcacgttaa
aaattaaaaa
ttaccaatgce
agttgectga
cagtgctgcea
ccagccagcece
gtctattaat
cgttgttgce
gcccttcagg
gcagcacagc
accttttgta
ctggettett
tcttaattgg
tagttgttga
gcecgggatceg
actcgttgtg
acccattcge
aggaagtgtt
acaaatcaat
gaaaccaact
gagctgttca
aagttcagcecg
ttcatctgea
tacggcctge
tcegecatge
tacaagaccc
aagggcatca
aacagccaca
aagatccgcec
acccccateg
gccctgagea

geegecggega

ttagtcttga
gctectecaa
ccgecectgea
tctcaagaag
gggattttgg
tgaagtttta
ttaatcagtg
ctceeegteg
atgataccgc
ggaagggeceg
tgttgceggg
attgctgcag
aggtcaagat
tcggtctegt
ggtaagaatt
tatgcttaag
gaggaagtct
tgacgagcaa
ggattaggtc
ggtgaatcag
agcgggttcg
cagactactt
tccecacaaa
ccggtacctg
ccggggtggt
tgtccggega
ccaccggeaa
agtgcttcge
ccgaaggcta
gegeegaggt
acttcaagga
acgtctatat
acaacatcga
gcgacggecce
aagaccccaa

tcactctcgg

agtcatgcgce
gccagttacce
aggeggtttt
atcatcttat
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gtcgaccatg
cgacggtcag
ggacgtagag
taacaagagc
aggtgttagc
gtcacggact
gctgtacgtt
ttgccategt
atgatggcegg
aaaatgtcga
agagtgacgc
caacggtgag
aactttaaga
gccecateetg
gggegagggce
gctgecegtg
ccgetaccce
cgtccaggag
gaagttcgag
ggacggcaac
catggccgac
gggeggeage
cgtgctgetg
cgagaagcgc

catggacgag

84

cggttaaggce
tcggttcaaa
ttecgtttteca
taaggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggcet
tggtcctgea
aagtagttcg
cgeegttece
accgttcgceca
cagttctaaa
cagttatctt
ataagtgaaa
ggaagacgaa
aatctatcgc
gaatcaggtt
aacgagaatc
tgattaaggt
cccagecaca
aacccggacc
aggagatatc
gtcgagetgg
gatgccacct
ccctggeccea
gaccacatga
cgcaccatct
ggcgacacce
atcctggggc
aagcagaaga
gtgcagctcg
ccecgacaacc
gatcacatgg
ctgtacaagt

taaactgaaa
gagttggtag
gagcaagaga
gacgctcagt
atcttcacct
gagtaaactt
tgtctattte
gagggcttac
ccagatttat
actttatccg
ccagttaata
agtggaaggc
tceccacgeeg
ccttaaattce
ctcttaaaat
tatgttccaa
aagggtatcg
gcecgtcaget
gtgaatcggce
actattgatt
accaccacta
gggttcataa
gtgcatcgga
atatggtgag
acggcgacgt
acggcaagct
ccctegtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgetgga

aataaggatc

5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
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<212> DNA

<213> Artificial sequence

<220>

<223> DNA-sequence of

<400> 38

ccetgeggeg
tgcgacagat
gaggcttcce
ttgcgtaccg
aaacttctcg
tacgacacac
ttagcacccce
ccgccaaaaa
caaaattggc
ctcgatgctg
gacgcgcecag
gatcttgagg
tggaggatcg
gaggacggceg
ccaacaaacg
gtccccecegag
tccgegatceg
tggecegtgge
gtcgegegte
aatgttgaac
tgggagaaag
gaaattttcce
gacgagcgaa
caagacccgc
gaagttatac
cgecgeagceac
gaaaatcgag
aaaagcgcca
cattgatccg
aacgaccgag
ccggtggeca
tcgegtggat
acctaaaaaa

aaaagccact

tcgetgateg
agctaaaaat
ctttggttga
tcgatcgttt
gtcgeccecege
cgtttgcaga
tgagctgcege
ctttaacgaa
ccgaatcatce
ccgtegattt
catcacgaga
agctggctga
aatcagttgc
cgcaaaatat
ccacgccgag
cgaaattttg
tggcgeggtly
cgeeecaggac
gaaaaagcgce
gceeecgtgag
cgctcaaaaa
gctgatcetgt
gaccgecegeg
gacttcgcca
cgagttggtt
gcagcecgtge
cacgtaaacc
gcttggatcg
gtgtatgccg
gaaatgaccc
ctgcacgtct
cgcctagetg
cgctatgagce

gcggaagceaa

plasmid pSen0996 8c

ccctegegac
ctgecgtecagg
cggtcttcaa
tatttctgte
aaattttcga
taatctgtct
aaagtcccge
cgttcgttat
agctatggat
aaaaacggtg
ctgggccagt
cgagctgegt
gcctactgeg
tgctcagatg
gagctggagg
gccatggteg
ccegeaggea
gtgtcagcege
acaggcggcea
cggtaactca
tgactctagce
tcgacaccca
aattcctege
gcgettggat
caaaatcgct
ttgtcctgga
ccgaggtcta
gcgtgaatce
cagcaggcat
gecgttttegg
ccgacgatcce
atcttatgga
aggagttttc

aagcacttgc

gttgtgegeg
atcgccgtag
tcgetetacg
gatcccgaaa
ttccagattt
ttcggaaaaa
ttcgtgaaaa
aatggtgtca
ctctctgatg
atcggatttt
geegegageg
gctcggeage
gtggcctgat
cgtgtcgtge
cggcectaggte
tcacagagct
tgacaaacat
cgeeaccacce
agaagcgata
cagggcegtceg
ggattcacga
tceegagete
tcacctggge
caaagacccg
tgceeggtge
cattgatgtg
cgegattttg
actgagcggg
gagcagcceeg
cgctgaccag
caccgegtac
ggttgctege
tagcggacgg
cacgcttgaa

85

tggettgtece
agcgegegtce
gcgatcctga
aagtttttge
tttaaaaacc
tcaagtgcga
ttttcgtgce
tgaccttcac
tcgegetgga
tccgagetcet
acctagaaac
gccaggagga
tceteeecegg
cgcagccagce
gcaaatggceg
ggaagcggea
cgtaaatgcce
tgcaccgaat
agctgcacga
gctaaccccce
gacattgaca
gcgetgegat
agagaaaatt
gacacgggag
cagtatgttg
ccgagcecacc
gagegelggg
aaatgccagc
aatatgcgcc
gctttttecac
cgctggecatg
atgatctcag
gcacgtatcg

gcaagcctge

ctgagggcgce
gcgtcgattg
cgettttttg
cttttgtaaa
aagccagaaa
tacaaaattt
gcgtgatttt
gacgaagtac
gtccgacgeg
cgatacgacg
tctcgtggeg
cgcacagtag
cctgacccge
cgcgagegeg
ctggaagtgc
gcgagaatta
gcgtttegtg
cggeagcagc
atacctgaaa
agtccaaacc
caccggcectg
cacgtggctg
tccagggcag
aaacacagcc
ctctgacgca
aggccgecees
cacgcctgga
tcatctgget
tgctggetge
ataggctgag
cccagcacaa
gcacagaaaa
aagcggcaag

cgagcgecege

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
1680
1740
1800
1860
1920
1980
2040
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tgaagcgtct
cgcecegtgat
tggtgagcgce
tcaggcecggtce
gatggcgcega
gacagagacg
taaaaaggcc
aaaactagct
tgcaggttgg
tatgtctgaa
tgaacttcca
acggttcccce
tgaagctcte
gtaagcgcac
gaagccttgce
ctttcaccct
ccctgatcge
acttgatcct
ccatatcacc
caaactcttt
tcaccagaat
ctgttgaact
tgagcgcetga
cccatcatcce
ccagttggtg
cgtgatctga
caagtcagcg
tcatcgagca
tgaaaaagcc
agatcctggt
ccctegtcaa
gagaatggca
tcgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcggget

ggagagctga
gagacggctt
ctaaaagaca
ggagcagacg
cgtgtgegeg
cagagcagcce
gcagaacgct
aagtccagtc
tttatgactg
tttagcgtgt
cgaggacgcc
ccgtaggggt

taggggggct
aaggactgct

ccecgeggaaa
aaattcgaga
ccttgegacg
ccggegttea
gtcggtactg
tatcagttgg
gacatcacct
gceggatgee
ggtctgecte
agccagaaag
attttgaact
tcetteaact
taatgctctg
tcaaatgaaa
gtttctgtaa
atcggtctge
aaataaggtt
aaagcttatg
aatcactcgc
cgcgatcget
ctgccagege
ctgttttcce
gcttgatggt
taacatcatt

tcccatacaa

tcgacggegt
ttcgccacge
ccaagatcat
gcegtgagee
gctacgtege
gagggcgaaa
ggaaagaccce
aacgacaagc
ttgagggaga
cacgtcagac
gtaaagcttc
ctctctettg
cacaccatag
cccaaagatce
tttcctecac
gattggattc
ttgctegegg
gcetgtgecea
atccecgtegt
atcatgtcgg
tcetecacct
ttgtcggtaa
glgaagaagg
tgagggagcc
tttgetttge
cagcaaaagt
ccagtgttac
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttcttte
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgcea
cggaagaggc
ggcaacgcta

tcgatagatt

ccgtgtecte
tttgactgtg
cgacgcectac
tgatctgecg
taaaggccag
agctetggece
aaacagtgag
taggaaagct
gactggctcg
cgtgaataga
ccagtaaatg
gcetecttte
gcagataacg
ttcaaagcca
cgagttcgtg
ttaccgtgga
cggtgccget
cagccgacag
caataaaccg
cggtgtegeg
tcatcctcag
agatgecggtt
tgttgctgac
acggttgatg
cacggaacgg
tcgatttatt
aaccaattaa
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
glggtgagta
ataaattccg
cctttgecat
gtcgcacctg

86

tggactgctce
ggataccagt
gagcgtgecet
ccgatgegtg
ccagtcgtcce
actatgggaa
tacgcccgag
aaaggaaatc
tggccgacaa
gcacttaagt
tgccatceteg
taggtcggge
gttccccace
ctgcecgegac
cacaccccta
aattcttcge
ggttgegett
gatggtgacc
aaccgctaca
gccaagacgg
caaatccagc
agcttttacc
tcataccagg
agagctttgt
tctgegttgt
caacaaagcc
ccaattctga
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa

attgcccgac

cagggegtge
taaaagcggce
acaccgtcge
accgccagac
ctgctecgtea
gacgtggcegg
cacagcgaga
gcttgaccat
tcaatgaagc
ctgcgggeat
taggcagaaa
tgattgctct
ggctcaccte
tcegettege
tgccaagcett
aaaaatcgtc
ggcttgaccg
accatttgcc
ccctgagcecat
tcgagcettcet
ccttceegat
cctgecatcett
cctgaatcge
tgtaggtgga
cgggaagatg
gcegteecegt
ttagaaaaac
accatatttt
taggatggca
tattaattte
tgaatccggt
gccattacge
cgcctgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggce

attatcgcga

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
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gcccatttat
gacgtttcce
agttttattg
gacacaacgt
catcttcceceg
tccacctaca
gcgattcagg
cggagtgtat
tggcaggaga
cgcttecteg
ttacgaacgg
agggccgees
tgacgctcaa
cctggegget
ctgttatggce
ctccaagctg
taactatcgt
tggtaattga
ggacaagttt
ctcagagaac
ttacgcgcag
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggcce
cagcaataaa
cctecatcecea
gtttgcgcaa
ctcttaaaat
tatgttccaa
aagggtatcg
ccactaaaga
tcataatcaa
ggtcgagetg
cgatgccacc
gcceetggecece
cgaccacatg

gcgceaccate

acccatataa
gttgaatatg
ttcatgatga
ggetttgtty
acaacgcaga
acaaagctct
cctggtatga
actggcttac
aaaaaggctg
ctcactgact
ggcggagatt
caaagccgtt
atcagtggtg
ccctegtgeg
cgegtttgte
gactgtatgce
cttgagtcca
tttagaggag
tggtgactgce
cttcgaaaaa
accaaaacga
ctcacgttaa
aaattaaaaa
ttaccaatgce
agttgcctga
cagtgctgcea
ccagccagcce
gtctattaat
cgttgttgcee
gaggaggtaa
cgegtggacg
atgtgaaccc
gctcacagga
atcatggtga
gacggcgacg
tacggcaagc
accctecgtga
aagcagcacg

ttcttcaagg

atcagcatcc
gctcataaca
tatattttta
aataaatcga
ccgtteegtg
catcaaccgt
gtcagcaaca
tatgttggca
caccggtgeg
cgctacgcete
tcctggaaga
tttccatagg
gcgaaaccceg
ctctectgtt
tcattccacg
acgaaccccc
acccggaaag
ttagtcttga
gctectecaa
ccgecectgea
tctcaagaag
gggattttgg
tgaagtttta
ttaatcagtg
ctceeegteg
atgataccgc
ggaagggeceg
tgttgceggg
attgctgcag
ctggettett
tcttaattgg
attcgcagcecg
agtgttcaga
gcaagggega
taaacggcca
tgaccctgaa
ccaccttcgg
acttcttcaa

acgacggcaa

atgttggaat
cceettgtat
tcttgtgcaa
acttttgetg
gcaaagcaaa
ggctecectea
ccttetteac
ctgatgaggg
tcagcagaat
ggtcgttcga
tgccaggaag
ctcecgececece
acaggactat
cctgecttte
cctgacactce
cgttcagtcce
acatgcaaaa
agtcatgcgce
gccagttacce
aggeggtttt
atcatcttat
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gtcgacaatt
tatgcttaag
gaggaagtct
ggttcgaaaa
ctacttagag
ggagctgttce
caagttcagce
gttcatctge
ctacggcecctg
gtccgceccatg

ctacaagacc

87

ttaatcgcecgg
tactgtttat
tgtaacatca
agttgaagga
agttcaaaat
ctttctgget
gaggcagacc
tgtcagtgaa
atgtgataca
ctgeggegag
atacttaaca
ctgacaagca
aaagatacca
ggtttaccgg
agttccggegt
gaccgctgceg
gcaccactgg
cggttaaggce
tcggttcaaa
ttecgtttteca
taaggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccgget
tggtcctgea
aagtagttcg
taacaagagc
aggtgttagc
gtcacggact
tgtcgatgat
tgacgcccca
accggggtleg
gtgtccggeg
accaccggca
cagtgcttcg
cccgaagget

cgcgcecegagy

cctcgagcaa
gtaagcagac
gagattttga
tcagatcacg
caccaactgg
ggatgatggg
tcagcgctag
gtgcttcatg
ggatatattc
cggaaatggce
gggaaglgag
tcacgaaatc
ggcgtttcce
tgtcattccg
aggcagttcg
ccttatccgg
cagcagccac
taaactgaaa
gagttggtag
gagcaagaga
gacgctcagt
atcttcacct
gagtaaactt
tgtctattte
gagggcttac
ccagatttat
actttatccg
ccagttaata
cagttatctt
ataagtgaaa
ggaagacgaa
taaggtacca
gccacagggt
tgcccatcecet
agggcgages
agctgececegt
ccecgetacce
acgtccagga

tgaagttcga

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
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gggcgacacc
catcctgggg
caagcagaag
cgtgcagcte
gceegacaac
cgatcacatg
gctgtacaag
<210> 39

211> 9463
<212> DNA

ctggtgaacc
cacaagctgg
aacggcatca
gccgaccact
cactacctga
gtcctgetgg
taataaggat

gcatcgaget
agtacaacta
aggtgaactt
accagcagaa
gctaccagte
agttcgtgac
cc 7102

<213> Artificial sequence

220>

<223> DNA-sequence of

<400> 39

ccctgeggeg
tgcgacagat
gaggcttcce
ttgcgtaccg
aaacttctcg
tacgacacac
ttagcacccce
ccgccaaaaa
caaaattggc
ctcgatgcetg
gacgcgccag
gatcttgagg
tggaggatcg
gaggacggceg
ccaacaaacg
gtcccececegag
tccgegatceg
tggcegtgge
gtcgegegte
aatgttgaac
tgggagaaag
gaaattttcc
gacgagcgaa
caagacccgc

gaagttatac

tcgetgateg
agctaaaaat
ctttggttga
tcgatcgttt
gtcgcecececege
cgtttgcaga
tgagctgcege
ctttaacgaa
ccgaatcate
ccgtegattt
catcacgaga
agctggetga
aatcagttgc
cgcaaaatat
ccacgccgag
cgaaattttg
tggegegety
cgceccaggac
gaaaaagcge
gccccegtgag
cgctcaaaaa
gctgatcetgt
gaccgceegeg
gacttcgcca

cgagttggtt

gaagggcatc
caacagccac
caagatccgce
caccccecate
cgecectgage

cgeegeeggg

plasmid pSen0996 8e

ccctegegac
ctgcgtcagg
cggtcttcaa
tatttctgte
aaattttcga
taatctgtct
aaagtcccge
cgttecgttat
agctatggat
aaaaacggtg
ctgggccagt
cgagctgegt
gcctactgeg
tgctcagatg
gagctggagg
gccatggtceg
ccecgeaggea
gtgtcagcge
acaggcggea
cggtaactca
tgactctage
tcgacaccca
aattcctcege
gcgettggat

caaaatcgct

gttgtgcgeg
atcgccgtag
tcgetcetacg
gatcccgaaa
ttccagattt
ttcggaaaaa
ttcgtgaaaa
aatggtgtca
ctctctgatg
atcggatttt
geegegageg
gcteggeage
gtggcctgat
cgtgtcgtge
cggctaggte
tcacagagct
tgacaaacat
cgccaccacc
agaagcgata
cagggcgtceg
ggattcacga
tceegagete
tcacctggge
caaagacccg

tgcceeggtge

88

aacttcaagg
aacgtctata
cacaacatcg
ggcgacggcece
aaagacccca

atcactctcg

tggettgtee
agcgegegtce
gcgatcctga
aagtttttge
tttaaaaacc
tcaagtgcga
ttttcgtgee
tgaccttcac
tcgegetgga
tccgagetet
acctagaaac
gccaggagga
tcetecceegg
cgcagccagce
gcaaatggcg
ggaagcggea
cgtaaatgcce
tgcaccgaat
agctgcacga
gctaacccce
gacattgaca
gcgetgegat
agagaaaatt

gacacgggag
cagtatgttg

aggacggcaa
tcatggccga
agggcggeag
ccgtgetget
acgagaagcg

gcatggacga

ctgagggcgce
gcgtcgattg
cgettttttg
cttttgtaaa
aagccagaaa
tacaaaattt
gcgtgatttt
gacgaagtac
gtccgacgeg
cgatacgacg
tctcgtggeg
cgcacagtag
cctgacccge
cgcgagegeg
ctggaagtgce
gcgagaatta
gcgtttegtg
cggcagcagc
atacctgaaa
agtccaaacc
caccggcecctg
cacgtggctg
tccagggcag
aaacacagcc

ctctgacgca

6780
6840
6900
6960
7020
7080

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
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cgcgeagceac
gaaaatcgag
aaaagcgcca
cattgatccg
aacgaccgag
ccggtggeca
tcgegtggat
acctaaaaaa
aaaagccact
tgaagcgtct
cgececegtgat
tggtgagcge
tcaggcggtce
gatggcgcega
gacagagacg
taaaaaggcc
aaaactagct
tgcaggttgg
tatgtctgaa
tgaacttcca
acggttccce
tgaagctcte
gtaagcgcac
gaagccttge
ctttecaccct
ccctgatcge
acttgatcct
ccatatcacc
caaactcttt
tcaccagaat
ctgttgaact
tgagcgctga
cccatcatcce
ccagttggtg
cgtgatctga
caagtcagcg
tcatcgagca
tgaaaaagcc

agatcctggt

gcagcecegtge
cacgtaaacc
gcttggatceg
gtgtatgccg
gaaatgaccc
ctgcacgtct
cgcctagetg
cgctatgagce
gcggaagcaa
ggagagctga
gagacggctt
ctaaaagaca
ggagcagacg
cgtgtgegeg
cagagcagcc
gcagaacgct
aagtccagtc
tttatgactg
tttagcgtgt
cgaggacgcc
ccgtaggggt

taggggggct
aaggactgct

ccegeggaaa
aaattcgaga
ccttgegacg
ccggegttea
gtcggtactg
tatcagttgg
gacatcacct
gceggatgee
ggtctgecte
agccagaaag
attttgaact
tcettcaact
taatgctctg
tcaaatgaaa
gtttctgtaa
atcggtctge

ttgtcctgga
ccgaggtcta
gcgtgaatce
cagcaggcat
gegttttegg
ccgacgatcce
atcttatgga
aggagttttc
aagcacttgc
tcgacggegt
ttcgccacge
ccaagatcat
gcecgtgagee
gctacgtege
gagggcgaaa
ggaaagaccce
aacgacaagc
tigagggaga
cacgtcagac
gtaaagcttc
ctctctettg
cacaccatag
cccaaagatc
tttcetecac
gattggattce
ttgetegegg
gcetgtgeca
atccecgtegt
atcatgtcgg
tcetecaccet
ttgtcggtaa
gtgaagaagg
tgagggagcc
tttgetttge
cagcaaaagt
ccagtgttac
ctgcaattta
tgaaggagaa
gattccgact

cattgatgtg
cgegattttg
actgagcggg
gagcagcceceg
cgctgaccag
caccgcegtac
ggttgctege
tagcggacgg
cacgcttgaa
ccgtgtecte
tttgactgtg
cgacgcctac
tgatctgcceg
taaaggccag
agctctggece
aaacagtgag
taggaaagct
gactggctcg
cgtgaataga
ccagtaaatg
gcetecttte
gcagataacg
ttcaaagcca
cgagttcgtg
ttaccgtgga
cggtgccget
cagccgacag
caataaaccg
cggtgtegeg
tcatcctcag
agatgcggtt
tgttgctgac
acggttgatg
cacggaacgg
tcgatttatt
aaccaattaa
ttcatatcag
aactcaccga

cgtccaacat

89

ccgagcecacc
gagcgetlgeg
aaatgccagc
aatatgcgcc
gctttttecac
cgctggeatg
atgatctcag
gcacgtatcg
gcaagcctge
tggactgctce
ggataccagt
gagcgtgecet
ccgatgegtg
ccagtcgtcce
actatgggaa
tacgcccgag
aaaggaaatc
tggccgacaa
gcacttaagt
tgccatcteg
taggtcgggce
gttcccecace
ctgcecgegac
cacaccccta
aattcttcge
ggttgegett
gatggtgacc
aaccgctaca
gccaagacgg
caaatccagc
agcttttacc
tcataccagg
agagctttgt
tctgegttgt
caacaaagcc
ccaattctga
gattatcaat
ggcagttcca

caatacaacc

aggeegeees
cacgcctgga
tcatctgget
tgctggetge
ataggctgag
cccagcacaa
gcacagaaaa
aagcggcaag
cgagcgcecge
cagggegige
taaaagcggce
acaccgtcge
accgccagac
ctgctegtea
gacgtggegg
cacagcgaga
gcttgaccat
tcaatgaagc
ctgcgggeat
taggcagaaa
tgattgctcet
ggctcaccte
tcegettege
tgccaagett
aaaaatcgtc
ggcttgaccg
accatttgcce
ccctgagcecat
tcgagettcet
ccttceegat
cctgecatctt
cctgaatcge
tgtaggtgga
cgggaagatg
gcegteecegt
ttagaaaaac
accatatttt
taggatggca
tattaatttc

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
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ccctegtcaa
gagaatggca
tcgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctcatctg
gcatcggget
gccecatttat
gacgtttcce
agttttattg
gacacaacgt
catcttccceg
tccacctaca
gcgattcagg
cggagtgtat
tggcaggaga
cgettecteg
ttacgaacgg
aggegccgees
tgacgctcaa
cctggegget
ctgttatggce
ctccaagctg
taactatcgt
tggtaattga
ggacaagttt
ctcagagaac
ttacgcgcag
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggcce
cagcaataaa
cctccatceca
gtttgcgcaa

cgacaatgtc

aaataaggtt
aaagcttatg
aatcactcgc
cgecgatcget
ctgccagege
ctgttttece
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
gttgaatatg
ttcatgatga
ggctttgtty
acaacgcaga
acaaagctct
cctggtatga
actggcttac
aaaaaggctg
ctcactgact
ggcggagatt
caaagccgtt
atcagtggtg
ccectegtgeg
cgegtttgte
gactgtatgce
cttgagtcca
tttagaggag
tggtgactge
cttcgaaaaa
accaaaacga
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgcea
ccagccagcece
gtctattaat
cgttgttgcee
gcecttcagg

atcaagtgag
catttcttte
atcaaccaaa
gttaaaagga

atcaacaata

ggggatcgea
cggaagaggc
ggcaacgcta
tcgatagatt
atcagcatcc
gctcataaca
tatattttta
aataaatcga
ccgtteegtg
catcaaccgt
gtcagcaaca
tatgttggceca
caccggtgeg
cgctacgcete
tcctggaaga
tttccatagg
gcgaaaccceg
ctctectgtt
tcattccacg
acgaacccce
acccggaaag
ttagtcttga
gctectecaa
ccgecectgea
tctcaagaag
gggattttgg
tgaagtttta
ttaatcagtg
ctceceegteg
atgataccgc
ggaagggeceg
tgttgceggg
attgctgcag
aggtcaagat

aaatcaccat
cagacttgtt
ccgttattca
caattacaaa
ttttcacctg
gtggtgagta
ataaattccg
cctttgeccat
gtcgcacctg
atgttggaat
cccettgtat
tcttgtgcaa
acttttgectg
gcaaagcaaa
ggctcccetea
ccttetteac
ctgatgaggg
tcagcagaat
ggtcgttcga
tgccaggaag
ctcecgecececce
acaggactat
cctgecettte
cctgacactc
cgttcagtcce
acatgcaaaa
agtcatgcgce
gccagttacce
aggeggtttt
atcatcttat
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gtcgaccatg
cgacggtcag

90

gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgcccgac
ttaatcgcgg
tactgtttat
tgtaacatca
agttgaagga
agttcaaaat
ctttctgget
gaggcagacc
tgtcagtgaa
atgtgataca
ctgecggegag
atacttaaca
ctgacaagca
aaagatacca
ggtttaccgg
agttccgggt
gaccgctgeg
gcaccactgg
cggttaaggce
tcggttcaaa
ttecgtttteca
taaggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggcet
tggtcctgea
aagtagttcg
cgeegttece

accgttcgeca

tgaatccggt
gccattacge
cgcectgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctggce
attatcgcga
cctcgagcaa
gtaagcagac
gagattttga
tcagatcacg
caccaactgg
ggatgatggg
tcagcgctag
gtgcttcatg
ggatatattc
cggaaatggce
gggaagtgag
tcacgaaatc
ggcgtttcee
tgtcattccg
aggcagttcg
ccttatccgg
cagcagccac
taaactgaaa
gagttggtag
gagcaagaga
gacgctcagt
atcttcacct
gagtaaactt
tgtctattte
gagggcttac
ccagatttat
actttatccg
ccagttaata
agtggaaggc
tcccacgeceg

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
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tctggttaag
atcgcctaca
gaggaggtaa
cgegtggacg
atgaaaattt
tcgttcaacg
gacaaggaac
gaggtctgte
cgcgataatg
aaaccatttg
gtggaatcaa
cttgacccag
gagttcgcge
attttggaag
attggatacc
cgaggagtcg
gggaaaatgg
ggcgettgge
ctgcatattg
aagcggatgce
aaattgctct
gggaatacgt
aagcggggaa
cgggcacagt
ttggcgtcat
tcatcattge
tcgaacgaac
tgactcgtag
agttggtggc
ttgaattget
atggccttca
ttgttgatct
tgttggaaat
ccgagactgt
atgttttgga
cacagatcga

aaaaagaacg

cgggatcggg
tegttgtegge

gcagcacagc
accttttgta
ctggettett
tcttaattgg
tagttgttga
gatacaacgt
agcctgettt
gccacctteg
tttctgatcg
ctcttgaaga
atcagagttc
aaagtcgaga
tcctgecaatt
aggtatgggg
ttcgacgcaa
gatacgtcct
gcetgececect
tttgctgage
gtctgtctcee
aatgcttgga
gttaggtgaa
catcggtgaa
acagatcctc
ggtggttttt
tctettgatce
gaaggagges
tgatgagctt
tttcaatgac
agatgcagga
gttgatggcea
gcgtgatgta
tgcgegtgaa
tgcgettgac
ggattggaaa
taatgccatt
caaagcaacg
aggattagtt
attaggtctt
tgaatcagat

tcggtctegt
ggtaagaatt
tatgcttaag
gaggaagtct
tgacgagcaa
tgttctegea
ggtgatccte
cagcgaaggce
tgttggtgge
gctgttggeg
cagcattgaa
tgtctaccge
gctcctcaaa
ctgecgattte
gactgaattg
gcgagagacec
accgaaagtg
gccactttgg
agctatgtca
cgagccagtg
tatgccagtg
tccatatcac
gtaacaagtg
gctaaagata
attggcggea
ctgaaaccac
cgtgegattce
atgctcaagg
cacgagctga
accaacagtg
ttggcgcaga
gaaaccgcecg
cgaatggaaa
ctgectgggcg
aaatggtcgc
gtccgecattg
ttggaacggt
gccatcgtga
gatggcggaa

ggacgtagag
taacaagagc
aggtgttagce
gtcacggact
gctgtacgtg
gaagacggca
gatgtcatga
gatgatcggce
ctcgatgcag
cgegteegtt
caggctctat
aacggacgcg
aaccaaagga
cccacttcag
gaaggagaag
gctecegtgac
atgactccga
tagctttege
ccaactcaat
aagcgggatt
acactcgaat
tgectgatte
ctgagcgcat
tggtggatac
gtggtgtttt
tgtcaaagct
ccgtggtggg
cactgcggga
aaactccact
gaggatcggg
tgaccgaaat
aaacgtcaag
gcegtcegeat
atgatttttc
ctgagaatgg
ttattgatga
tctatcgege
atcaggttgt

cgagaatcac

91

cagttctaaa
cagttatctt
ataagtgaaa
ggaagacgaa
actccttgeg
tccaagcact
tgectggtat
caattcttat
gcgecagatga
cactggtgcg
tatcttgtgg
ccatcagcct
aagtgctcac
gcaatgccct
accgectgat
attaaggcga
cggttcaatg
cgttggtgtt
cgatcgtgat
ctatgcaacc
cgccttaate
agatttcctt
tctcatgaaa
cgatcggcecag
ggcgtcegatt
gcagcegtgece
aaatgatgag
gtctcgtacce
gacctcaatg
aatccccaag
gtctgatttg
cattgtagat
gacggtgegg
cttaaccagg
cattgttcga
ttcagggcct
cgtcagcetce
gaatcggcat
tattgatttg

ccttaaattc
ctcttaaaat
tatgttccaa
aagggtatcg
acgttccctt
agagatgatt
ggacggactt
tcttactgee
ctatttgget
tcgetetgea
cgatttgacg
tactcgaaca
tcgegeccag
cgaggtctac
ccatacagta
atcggcgeag
tcgttgegtt
attactgttg
ctggaaaaac
gcagaaaccg
ccacctgggt
aagagtaaag
cgagatagcet
ctcacggtgce
ctgettggtt
gtcgaagaga
ttcgctaagt
cggcaatcte
cggacaaata
gaagaattgg
attggtgatc
ctcaaccaag
atagatgttt
gcattagtaa
gtgtcgatgt
ggaattgctg
cgttccatge
ggtggccaac

ccaggggaac

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
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ccattcgcag
ttcagactac
attccccaca
ctccggtacce
caccgggglg
cgtgtcegge
caccaccggc
gcagtgette
gceegaagge
ccgegecegag
caacttcaag
caacgtctat
ccacaacatc
cggegacgge
caaagacccc
gatcactctce
<210> 40

211> 49

<212> DNA

cgggttcecgaa
ttagagtgac
aacaacggtg
tgaactttaa
gtgcccatcee
gagggcegage
aagctgcececg
gccecegetace
tacgtccagg
gtgaagttcg
gaggacggca
atcatggccg
gagggceggea
ccegtgetge
aacgagaagc

ggcatggacg

aatgtcgatg
gcececagecea
agaacccgga
gaaggagata
tggtcgaget
gcgatgecac
tgceetggee
ccgaccacat
agcgcaccat
agggcgacac
acatcctggg
acaagcagaa
gcgtgcaget
tgcecgacaa
gcgatcacat

agctgtacaa

<213> Artificial sequence

<220>
<223>

<400> 40

Primer AmyA-BamHI-f

attaaaccac
cagggttcat
ccgtgecatceg
tcatatggtg
ggacggegac
ctacggcaag
caccctegtg
gaagcagcac
cttcttcaag
cctggtgaac
gcacaagctg
gaacggcatc
cgecegaccac
ccactacctg
ggtcctgetg
gtaataagga

taaagagctc
aatcaaatca
gaaactccat
agcaagggcg
gtaaacggcce
ctgaccctga
accaccttcg
gacttcttca
gacgacggca
cgcatcgagce
gagtacaact
aaggtgaact
taccagcaga
agctaccagt
gagttcgtga
tce 9463

acaggaagtg
tgacaaatca
cagaaaccaa
aggagctgtt
acaagttcag
agttcatctg
gctacggecet
agtccgcecat
actacaagac
tgaagggcat
acaacagcca
tcaagatccg
acacccccat
ccgecctgag

ccgeegeegg

cgeggatcca aggagaatga cgatgagaaa acgtaaaaat ggattaatc 49

<210> 41
<211> 40
<212> DNA

<213> Artificial Sequence

220>

<223> Primer AmyA-Sacl-r

<400> 41

gcggagetet aattatttac ccatatagat acagacccac 40

<210> 42
211> 24
<212> DNA

<213> Artificial sequence

<220>

<223> Primer 0998up—f

<400> 42

92

8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
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gaagaaaccg ccgaaacgtc aagc 24
<210> 43

211> 21

<212> DNA

<213> Artificial sequence
<220>

<223> Primer 0998up-r

<400> 43

cgatgcacgg tccgggttet ¢ 21
<210> 44

211> 36

<212> DNA

<213> Artificial sequence
220>

<223> Primer 0998dw-f

<400> 44

gtttaaaaga gttaatctge atctaatcaa gtagcc 36
<210> 45

211> 23

<212> DNA

<213> Artificial sequence
220>

<223> Primer 0998dw-r

<400> 45

gccatcacga attgecgaac gag 23
<210> 46

211> 44

<212> DNA

<213> Artificial sequence
220>

<223> Primer eyfp-ol-f

<400> 46

gagaacccgg accgtgcatc gtagaagaag gagatatcat atgg 44
<210> 47

211> 48

<212> DNA

<213> Artificial sequence
220>

<223> Primer eyfp-ol-r

93
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<400> 47

gcagattaac tcttttaaac ttattacttg tacagctcgt ccatgecg 48

<210> 48
211> 5722
<212> DNA

<213> Artificial sequence

220>

<223> Plasmid pK19

<400> 48

attaggcacc
gcggataaca
tgcaggtcga
caacgtcgtg
cctttegececa
cgcagectga
cgcaagggct
cceceggatga
aagcaggtag
gcaagcgaac
gtaaactgga
caagagacag
ccggeegett
tctgatgecg
gacctgtcceg
acgacgggcg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatce
gccaggcetca
tgettgecega
ctgggtgtgg
cttggeggeg
cagcgcatcg
ctagaggatc
aatgagatat
cagaaactat
cccgtagtcet

tgcaatccaa

ccaggcttta
atttcacaca
ctctagagga
actgggaaaa
gctggcegtaa
atggcgaatg
gctaaaggaa
atgtcagcta
cttgcagtgg
cggaattgce
tggetttett
gatgaggatc
gggtlggagag
ccgtgttceeg
gtgccctgaa
ttcecttgege
gcgaagtgece
tcatggctga
accaagcgaa
aggatgatct
aggcgeggat
atatcatggt
cggaccgcta
aatgggctga
ccttctateg
gatccttttt
tatgatattt
aaaaaataca
gcaaatcctt

acgagagtct

cactttatgc
ggaaacagct
tceecgggta
ccctggegtt
tagcgaagag
gcgcecgataag
gcggaacacg
ctgggctate
gcttacatgg
agctggggceg
gcegecaagg
gtttcgecatg
gctattcgge
gctgtcageg
tgaactccaa
agectgtgcetc
ggggcaggat
tgcaatgcegg
acatcgcatc
ggacgaagag
gceegacgge
ggaaaatggc
tcaggacata
ccgettecte
ccttettgac
aacccatcac
tctgaattgt
gagaatgaaa
ttatgatttt

aatagaatga

ttcecggeteg
atgaccatga
ccgagectcga
acccaactta
gceegeacceg
ctagcttcac
tagaaagcca
tggacaaggg
cgatagctag
ccctetggta
atctgatggc
attgaacaag
tatgactggg
caggggegee
gacgaggceag
gacgttgtca
ctcctgtecat
cggectgeata
gagcgagceac
catcaggggce
gaggatctcg
cgettttetg
gcgttggceta
gtgctttacg
gagttcttct
atatacctgc
gattaaaaag
agaaacagat
ctatcaaaca

ggtcgaaaag

94

tatgttgtgt
ttacgccaag
attcactggc
atcgecttge
atcgececctte
gctgecgeaa
gtccgcagaa
aaaacgcaag
actgggeggt
aggttgggaa

gcaggggatce
atggattgca

cacaacagac
cggttetttt
cgeggetatce
ctgaagcggsg
ctcaccttgce
cgcttgatcce
gtactcggat
tcgegecage
tcgtgaccca
gattcatcga
cccgtgatat
gtatcgececge
gagcgggact
cgttcactat
gcaactttat
agatttttta
aaagaggaaa

taaatcgcgce

ggaattgtga
cttgcatgce
cgtecgtttta
agcacatccce
ccaacagttg
gcactcaggg
acggtgctga
cgcaaagaga
tttatggaca
gcccetgeaaa
aagatctgat
cgcaggttct
aatcggctgce
tgtcaagacc
gtggctggee
aagggaclgg
tcctgecgag
ggctacctge
ggaagccggt
cgaactgttce
tggcgatgece
ctgtggecegg
tgctgaagag
tccegatteg
ctggggttcg
tatttagtga
gcccatgceaa
gttctttagg
atagaccagt

gggtttgtta

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
1680
1740
1800
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ctgataaagc
ccttacatat
gggctggaag
tcaaaaagtt
gcgcaactca
tttcccatat
atcaagtttc
acgtttggga
accacatcgt
tgttctatca
ttaaagacag
ggtcaggttce
ccggtaaaca
acagctcttt
aaacgtatca
atacgctgag
caaacactgg
atggcaaaag
aacgcacggc
cactgaaaaa
gcgcegaacgt
aaatgacgat
ctttaactgg
atcctaacga
atgtcgtgat
ttgcgecgag
tccttgaaca
taccgagcga
ccgeegecett
tgctcatagt
gacaggctca
cagtacacct
ttgccecteat
agcaccgcca
acttcaccta
ctttggcaaa
atgaccccga
atctaccgac

acgatgccaa

aggcaagacc
tttaggtctt
aagcagaccg
tgcaaaacaa
agecgtttgeg
tacacgccat
tgaatttgat
cagctggcecea
ctttgcatta
aaaagtcggc
cgacaaattc
agccacattt
ttacggcaaa
gaacatcaac
aaatgtacag
agatcctcac
aactgaagat
cacatcattc
tgagttagca
agtgatgaaa
ctttaaaatg
tgacggcatt
cccatacaag
tgtaaccttt
tacaagctat
cttcctgetg
aggacaatta
aatgaccgac
ctatgaaagg
ccacgacgcce
tgceggecege
tgataggtgg
ctgttacgce
ggtgcgaata
tcetgececceg
atcctgtata
agcagggtta
tggaaacagg
agagctcctg

taaaatgtgt
tttttattgt
ctaacacagt
gcaacagtat
aaagaaacga
gatatgctge
tcgtccacaa
ttacaaaacg
gccggagate
gaaacttcta
gatgcaaatg
acatctgacg
caaacactga
ggtgtagagg
cagttcatcg
tacgtagaag
ggctaccaag
ttccgtcaag
aacggcecgcetce
ccgetgattg
aacggcaaat
acgtctaacg
ccgetgaaca
acttactcac
atgacaaaca
aacatcaaag
acagttaaca
caagcgacgc
ttgggetteg
cgtgattttg
cgeegeettt
gctgecctte
ggcggtagcece
agggacaglg
ctgacgccegt
tcgtgcgaaa
tgcagcggaa
caaatgcagg

aaaatctcga

aaagggcaaa
gcgtaactaa
acataaaaaa
taacctttac
accaaaagcc
aaatccctga
ttaaaaatat
ctgacggcac
ctaaaaatgc
ttgacagctg
attctatcct
gaaaaatccg
caactgcaca
attataaatc
atgaaggcaa
ataaaggcca
gcgaagaatce
aaagtcaaaa
tcggtatgat
catctaacac
ggtacctgtt
atatttacat
aaactggcct
acttcgcetgt
gaggattcta
gcaagaaaac
aataaaaacg
ccaacctgcce
gaatcgtttt
tagccctgge
tcctcaatceg
ctggttggct
ggccagcecte
aagaaggaac
tggatacacc
aaggatggat
aagcgectget
aaattactga

taactcaaaa
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gtgtatactt
cttgccatct
ggagacatga
taccgcactg
atataaggaa
acagcaaaaa
ctcttctgea
tgtcgcaaac
ggatgacaca
gaaaaacgct
aaaagaccaa
tttattctac
agttaacgta
aatctttgac
ctacagctca
caaatactta
tttatttaac
acttctgcaa
tgagctaaac
agtaacagat
cactgactcc
gcttggttat
tgtgttaaaa
acctcaagcg
cgcagacaaa
atctgttgtc
caaaagaaaa
atcacgagat
ccgggacgec
cgacggcceag
ctcttegtte
tggtttcate
gcagagcagg
acccgcetege
aaggaaagtc
ataccgaaaa
tceetgetgt

actgagggga
aatacgcccg

tggcgtcacce
tcaaacagga
acgatgaaca
ctggcaggag
acatacggca
aatgaaaaat
aaaggcctgg
tatcacggcet
tcgatttaca
ggcecgegtet
acacaagaat
actgatttct
tcagcatcag
ggtlgacggaa
ggcgacaacce
gtatttgaag
aaagcatact
agcgataaaa
gatgattaca
gaaattgaac
cgcggatcaa
gtttctaatt
atggatcttg
aaaggaaaca
caatcaacgt
aaagacagca
tgcegatggg
ttcgattcca
ctcgcggacg
caggtaggcce
gtctggaagg
agccatccge
attcccgttg
gggtgggecet
tacacgaacc
aatcgctata
tttgtggaat
caggcgagag
gtagtgatct

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
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tatttcatta
aaagttggcc
gtgatcttcce
actgatttag
cctgaaaatce
aagttggaac
ttceceggtat
ggtatttatt
atggtgtttt
cgeggggate
tttgataatc
cccgtagaaa
ttgcaaacaa
actcttttte
gtgtagccgt
ctgctaatcce
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtcgggt
cggagcctat
ccttttgete
gcectttgagt
agcgaggaag
cattaatgca
attaatgtga
<210> 49

211> 23

<212> DNA

tggtgaaagt
cagggcttce
gtcacaggta
tgtatgatgg
tcgataactce
ctcttacgtg
caacagggac
cggcgcaaag
tgaggtgcte
tcatgctgga
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggageg
ccacgcecttcee
gagagcgcac
ttcgccacct
ggaaaaacgc
acatgttctt
gagctgatac
cggaagagcg
gctggcacga
gttagctcac

tggaacctct
cggtatcaac
tttattcgge
tgtttttgag
aaaaaatacg
ccgatcaacg
accaggattt
tgcgtcgggt
cagtggcttce
gttcttegee
aatcccttaa
atcttcttga
gctaccagceg
tggcttcecage
ccacttcaag
ggctgctgee
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag
cagcaacgceg
tcetgegtta
cgetegecege
cccaatacgce
caggtttcce
tc 5722

<213> Artificial sequence

220>

<223> Primer M13uni (-43)

<400> 49

agggttttce cagtcacgac gtt 23

<210> 50
211> 24
<212> DNA

<213> Artificial sequence

tacgtgccga
agggacacca
gcaaagtgceg
gtgctccagt
cccggtagtg
tcteatttte
atttattctg
gatgctgcca
tgtttctatce
caccccaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cagcgglegg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcetttttac
tceectgatt
agccgaacga
aaaccgcctc

gactggaaag
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tcaacgtctce
ggatttattt
tcgggtgatg
ggcttetgtt
atcttattte
gccaaaagtt
cgaagtgatc
acttactgat
agggctggat
ggatctaggt
cgttccactg
ttctgegegt
tgccggatca
taccaaatac
caccgcectac
agtcgtgtcet
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctce
ggttcetgge
ctgtggataa
ccgagegeag
tceecegegeg

cgggcagtga

attttcgcca
attctgcgaa
ctgccaactt
tctatcaget
attatggtga
ggeeecagggce
ttccgtecaca
ttagtgtatg
gatcctccag
gaagatcctt
agcgtcagac
aatctgctgce
agagctacca
tgtccttcta
atacctcgcet
taccgggttg
gggttcgtge
gcgtgagcat
aagcggcags
tctttatagt
gtcaggggesg
cttttgetgg
ccgtattacc
cgagtcagtg
ttggcegatt

gcgcaacgea

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
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220>

<223> Primer M13rev (-49)

<400> 50

gagcggataa caatttcaca cagg 24

<210> 51
<211> 7666
<212> DNA

<213> Artificial sequence

220>

223> Plasmid pK19-pSen(0996_8e

<400> 51

cgataagcta
gaacacgtag
ggctatctgg
tacatggcga
tggggegece
gccaaggatce
tcgecatgatt
attcggctat
gtcagcgcag
actccaagac
tgtgctegac
gcaggatcte
aatgcggegs
tcgcatcgag
cgaagagcat
cgacggcegag
aaatggccgce
ggacatagcg
cttcectegtg
tcttgacgag
ccatcacata
gaattgtgat
aatgaaaaga
tgattttcta
agaatgaggt
aatgtgtaaa
ttattgtgceg

acacagtaca

gcttecacget
aaagccagtc
acaagggaaa
tagctagact
tctggtaagg
tgatggcgcea
gaacaagatg
gactgggcac
gggegeeegg
gaggcagcegce
gttgtcactg
ctgtcatcte
ctgcatacgce
cgagcacgta
caggggctceg
gatctcgtcg
ttttctggat
ttggctacce
ctttacggta
ttcttctgag
tacctgecegt
taaaaaggca
aacagataga
tcaaacaaaa
cgaaaagtaa
gggcaaagtg
taactaactt

taaaaaagga

gccgceaagea
cgcagaaacg
acgcaagcgc
gggeggtttt
ttgggaagce
ggggatcaag
gattgcacgce
aacagacaat
ttetttttgt
ggctatcgtg
aagcgggaag
accttgctce
ttgatccgge
ctcggatgga
cgccagecega
tgacccatgg
tcatcgactg
gtgatattgce
tcgecegetcee
cgggactctg
tcactattat
actttatgcc
ttttttagtt
gaggaaaata
atcgcecgeggg
tatactttgg
gccatcttea

gacatgaacg

ctcagggcge
gtgctgacce
aaagagaaag
atggacagca
ctgcaaagta
atctgatcaa
aggttcteceg
cggetgetet
caagaccgac
gctggecacg
ggactggcetg
tgcecgagaaa
tacctgcccea
agccecggtett
actgttcgcece
cgatgcctge
tggeeggety
tgaagagctt
cgattcgcag
gggttcgceta
ttagtgaaat
catgcaacag
ctttaggcce
gaccagttgce
tttgttactg
cgtcacccct

aacaggaggsg
atgaacatca
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aagggctget
cggatgaatg
caggtagctt
agcgaaccgg
aactggatgg
gagacaggat
gcecgettgeg
gatgccgeceg
ctgtccggtg
acgggegttce
ctattgggceg
gtatccatca
ttcgaccacc
gtcgatcagg
aggctcaagg
ttgccgaata
ggtgtggegg
ggcggegaat
cgcatcgecet
gaggatcgat
gagatattat
aaactataaa
gtagtctgca
aatccaaacg
ataaagcagg
tacatatttt
ctggaagaag
aaaagtttge

aaaggaagcg
tcagctactg
gcagtgggcet
aattgccagc
ctttcttgee
gaggatcgtt
tggagaggct
tgttccgget
ccctgaatga
cttgcgcage
aagtgccggs
tggctgatge
aagcgaaaca
atgatctgga
cgeggatgece
tcatggtgga
accgctatca
gggetgaccg
tctatcgecet
cctttttaac
gatattttct
aaatacagag
aatcctttta
agagtctaat
caagacctaa
aggtcttttt
cagaccgcta

adaaaacaagca

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
1680
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acagtattaa
gaaacgaacc
atgctgcaaa
tccacaatta
caaaacgctg
ggagatccta
acttctattg
gcaaatgatt
tctgacggaa
acactgacaa
gtagaggatt
ttcatcgatg
gtagaagata
taccaaggcg
cgtcaagaaa
ggcgcteteg
ctgattgcat
ggcaaatggt
tctaacgata
ctgaacaaaa
tactcacact
acaaacagag
atcaaaggca
gttaacaaat
gcgacgecca
ggcttcggaa
gattttgtag
cgeettttee
gceetteetg
ggtagccegge
gacagtgaag
acgcecgttgg
tgcgaaaaag
agcggaaaag
atgcaggaaa
atctcgataa
aacctcttac
tatcaacagg

attcggcgca

cctttactac
aaaagccata
tccetgaaca
aaaatatctc
acggcactgt
aaaatgcgga
acagctggaa
ctatcctaaa
aaatccgttt
ctgcacaagt
ataaatcaat
aaggcaacta
aaggccacaa
aagaatcttt
gtcaaaaact
gtatgattga
ctaacacagt
acctgttcac
tttacatgcet
ctggececttgt
tcgetgtace
gattctacge
agaaaacatc
aaaaacgcaa
acctgccatce
tcgttttceg
ccectggecega
tcaatcgcte
gttggettgg
cagcctegea
aaggaacacc
atacaccaag
gatggatata
cgctgcettee
ttactgaact
ctcaaaaaat
gtgccgatcea
gacaccagga

aagtgcgteg

cgcactgcectg
taaggaaaca
gcaaaaaaat
ttctgcaaaa
cgcaaactat
tgacacatcg
aaacgctggce
agaccaaaca
attctacact
taacgtatca
ctttgacggt
cagctcagge
atacttagta
atttaacaaa
tctgcaaage
gctaaacgat
aacagatgaa
tgactcccege
tggttatgtt
gttaaaaatg
tcaagcgaaa
agacaaacaa
tgttgtcaaa
aagaaaatgc
acgagatttc
ggacgcccte
cggccageag
ttcgttegte
tttcatcage
gagcaggatt
cgctegeggg
gaaagtctac
ccgaaaaaat
ctgetgtttt
gaggggacag
acgcccggta
acgtctcatt
tttatttatt

ggtgatgetg

gcaggaggeg
tacggcattt
gaaaaatatc
ggcctggacg
cacggctacc
atttacatgt
cgegtettta
caagaatggt
gatttctccg
gcatcagaca
gacggaaaaa
gacaaccata
tttgaagcaa
gcatactatg
gataaaaaac
gattacacac
attgaacgcg
ggatcaaaaa
tctaattctt
gatcttgatc
ggaaacaatg
tcaacgtttg
gacagcatcce
cgatgggtac
gattccaccg
geggacgtge
gtaggccgac
tggaaggcag
catccgettg
ccegttgage
tgggcectact
acgaaccctt
cgctataatg
gtggaatatc
gcgagagacg
gtgatcttat
ttcgccaaaa
ctgcgaagtg

ccaacttact
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caactcaagc
cccatattac
aagtttctga
tttgggacag
acatcgtctt
tctatcaaaa
aagacagcga
caggttcagce
gtaaacatta
gctctttgaa
cgtatcaaaa
cgctgagaga
acactggaac
gcaaaagcac
gcacggcetga
tgaaaaaagt
cgaacgtctt
tgacgattga
taactggccce
ctaacgatgt
tcgtgattac
cgecgagett
ttgaacaagg
cgagcgaaat
ccgectteta
tcatagtcca
aggctcatgce
tacaccttga
ccctecatctg
accgccaggt
tcacctatcce
tggcaaaatc
accccgaage
taccgactgg
atgccaaaga
ttcattatgg
gttggcccag
atcttccegtce
gatttagtgt

gtttgcgaaa
acgccatgat
atttgattcg
ctggccatta
tgcattagcce
agtcggcecgaa
caaattcgat
cacatttaca
cggcaaacaa
catcaacggt
tgtacagcag
tccteactac
tgaagatggc
atcattctte
gttagcaaac
gatgaaaccg
taaaatgaac
cggcattacg
atacaagccg
aacctttact
aagctatatg
cctgctgaac
acaattaaca
gaccgaccaa
tgaaaggttg
cgacgcececegt
cggecgecege
taggtgggcet
ttacgccgge
gcgaataagg
tgcecegetg
ctgtatatcg
agggttatgce
aaacaggcaa
gctcecctgaaa
tgaaagttgg
ggcttcecegg
acaggtattt
atgatggtgt

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
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ttttgaggtg
aaatacgccce
atcaacgtct
aggatttatt
gtcgggtgat
tggettetgt
cttecgeccac
cccttaacgt
ttcttgagat
accagcecggtg
cttcagcaga
cttcaagaac
tgctgceccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt
caacgcggcc
tgcgttatce
tcgecegeage
aatacgcaaa
gtttcceccegac
ttaggcaccc
cggataacaa
gcaggtcgac
aaccaagtgt
gatgtttccg
ttagtaaatg
tcgatgtcac
attgctgaaa
tccatgecegg
ggccaactcg
ggggaaccca
ggaagtgttc
caaatcaatt
tatcatatgg
ctggacggceg
acctacggca

ctccagtgge
ggtagtgatc
cattttcgee
tattctgcecga
gctgecaact
ttctatcagg
cccaaaagga
gagttttegt
cecttttttte
gtttgtttge
gcgcecagatac
tctgtagcac
ggcgataagt
cggteggget
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg
ccgectetece
tggaaagcgg
caggctttac
tttcacacag
tctagaggat
tggaaattgce
agactgtgga
ttttggataa
agatcgacaa
aagaacgagg
gatcgggatt
ttgtgggtga
ttcgcagcegg
agactactta
ccccacaaac
tgagcaaggg
acgtaaacgg

agctgaccct

ttctgtttet
ttatttcatt
aaaagttggc
agtgatcttc
tactgattta
gctggatgat
tctaggtgaa
tccactgage
tgcgegtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacggeees
acctacagcg
atccggtaag
cctggtatct
gatgctecgte
tcetggecett
tggataaccg
agcgcagcega
ccgegegttg
gcagtgageg
actttatget
gaaacagcta
cccecgaagaa
gcttgaccga
ttggaaactg
tgccattaaa
agcaacggtc
attagttttg
aggtcttgec
atcagatgat
gttcgaaaat
gagtgacgcce
aacggtgaga
cgaggagctg
ccacaagttce

gaagttcatc

atcagctcct
atggtgaaag
ccagggcette
cgtcacaggt
gtgtatgatg
cctccagege
gatccttttt
gtcagacccce
ctgetgettg
gctaccaact
ccttctagtg
cctegetetg
cgggttggac
ttcgtgcaca
tgagcattga
cggecagggtce
ttatagtcct
agegeeeeces
ttgcetggecet
tattaccgce
gtcagtgagc
gcegatteat
caacgcaatt
tceggetegt
tgaccatgat
accgccgaaa
atggaaagcc
ctgggcegatg
tggtcgectg
cgecattgtta
gaacggttct
atcgtgaatce
ggcggaacga
gtcgatgatt
ccagccacag
acccggaccg
ttcaccgggg
agcgtgteceg

tgcaccaccg

99

gaaaatctcg
ttggaacctc
ccggtatcaa
atttattcgg
gtgtttttga
ggggatctca
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccaget
gaaagcgceca
ggaacaggag
gtcgggttte
agcctatgga
tttgctcaca
tttgagtgag
gaggaagegg
taatgcagct
aatgtgagtt
atgttgtgtg
tacgccaagc
cgtcaagcat
gtcgcatgac
attttteett
agaatggcat
ttgatgattc
atcgecgeegt
aggttgtgaa
gaatcactat
aaaccactaa
ggttcataat
tgcatcgtag
tggtgcccat
gegagggega
gcaagctgcce

ataactcaaa
ttacgtgccg
cagggacacc
cgcaaagtgce
ggtgctccag
tgctggagtt
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggce
agttaccgga
tggagcgaac
cgctteccega
agcgcacgag
gccacctetg
aaaacgccag
tgttctttee
ctgataccgce
aagagcgccce
ggcacgacag
agctcactca
gaattgtgag
ttgcatgcecet
tgtagatctce
ggtgeggata
aaccagggca
tgttcgagtg
agggcctgga
cagctcccegt
tcggcatggt
tgatttgcca
agagctcaca
caaatcatga
aagaaggaga
cctggtcgag
gggegatgcece
cgtgecctgg

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
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cccacccteg
atgaagcagc
atcttcttca
accctggtga
gggcacaagc
aagaacggca
ctcgcegace
aaccactacc
atggtcctge
aagtaataag
acaatgagca
ccggatgttg
tcccagaage
ggeegtttgg
gtgaagtcta
gaccttgtgce
accagcgcetg
ttggcetgtg
accgtggtgg
cgaattcact
ttaatcgcct
ccgatcgecce
<210> 52
211> 27
<212> PRT
213>
<220>
223>

<400> 52

tgaccacctt
acgacttctt
aggacgacgsg
accgcatcga
tggagtacaa
tcaaggtgaa
actaccagca
tgagctacca
tggagttcgt
tttaaaagag
aggatccatt
aaccggatcc
gcgetettgt
ttacggagct
agaagtctca
tgaccatcgg
tgttggacca
gcgeggtgga
tcaacctcge
ggcegtegtt
tgcagcacat

ttcccaacag

cggctacgge
caagtccgece
caactacaag
gctgaagggce
ctacaacagc
cttcaagatc
gaacacccce
gtccgeecetg
gaccgecgece
ttaatctgca
gggaagtctt
ggagttcctg
tgtectggtg
gctcttagag
gattaggcaa
cggagtgggc
ggacgtccca
tgcaagtgtt
tgagtctcgt
ttacaacgtc
cceecttteg

ttgcgcecagece

Artificial sequence

NprE signal sequence

ctgcagtget
atgcccgaag
acccgcegeceg
atcaacttca
cacaacgtct
cgccacaaca
atcggegacg
agcaaagacc
gggatcactc
tctaatcaag
accgatgttg
aaggctacgg
ggcgatcatg
tctggettea
gctattgaaa
gttggtccte
ggaatcgcge
tccecgaggeg
tcggcaattce
gtgactggga
ccagctggeg
tgaatggcga

tcgececgeta
gctacgtccea
aggtgaagtt
aggaggacegs
atatcatggc
tcgagggcegg
gceeegtget
ccaacgagaa
tcggcatgga
tagccaagta
tagacacacg
aaaaagaatt
tcgetgagge
acgtggacgc
ccgecagttgt
gggataaaac
aggcgetteg
tagcgggegt
gtgatggegg
aaaccctggce
taatagcgaa
atggecg 7666

cccegaccac
ggagcgceacc
cgagggcegac
caacatcctg
cgacaagcag
cagcgtgcag
gctgececgac
gcgegatcac
cgagctgtac
tgagtgagga
agttccgett
ccacatggca
agatgggact
tgtggtcage
tggcggeget
tcctgaggea
ttcctecggt
atccggctca
gtaccgagct
gttacccaac

gaggcccgea

Met Gly Leu Gly Lys Lys Leu Ser Val Ala Val Ala Ala Ser Phe Met

1

5

10

Ser Leu Ser lle Ser Leu Pro Gly Val Gln Ala

<210> 53
211> 23
<212> PRT

20

<213> Artificial sequence

<220>

<223> Ywmc signal sequence

25

100

15

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
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<400> 53

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

1 5 10 15

Leu Thr Ser Pro Ala Phe Ala
20

<210> 54

211> 21

<212> DNA

<213> Artificial sequence

220>

<223> Primer pEKEx2—fw

<400> 54

ctcgtataat gtgtggaatt g 21

<210> 55

211> 18

<212> DNA

<213> Artificial sequence

220>

<223> Primer pEKEx2-rv

<400> 55

cagaccgett ctgegtte 18
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