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L. &240 2 Ik, H B GRNAR & Ro A 170/ 7% M, HiHSEQ 1D NO: 8H AN =4
BB R, B H A R Bk 5 B -

Q579R.D612G;

Q579R.D612Y;

Q579L.D612T;

Q579R.D612N;

Q579T.D612G;

Q579R.D612F ;

Q5791.D612K;

Q579L.D612%;

Q579G.D612S;

Q579A.D612F;

Q579P.D612R;

Q579S.D612H;

Q579R.D612H;

T440P.Q579R.D612Y;

Q446P .R448S.1466S.T527P M567V.Q579L.D612T;

K496N.Q579R.D612G ; Al

T440P.D612G.

2 ARIEBRNZR TR I &1 2 1K, Horb Brid 242451 2 Ik BA 1 H SEQ 1D NOS:
922131 2 33FI35/ I L 7 ¥ LR 751

3. IR, Ho gt BUR ZER 1T iR B 2AZ A 1 22 K

445 EM, HAFEBRZR 3T IA K Z 2 H IR -

5.0, g T 1274 K 8 (Escherichia) , A L- TR R4 F=Re 11, Hg s 1Ll
F5 B ARNAR G Bigo R 1703 I 2210 1 2 ik, HSEQ 1D NO: 8HH AN = AN s B2
FEPRA AR, 7 B iR B H BL T

Q579R.D612G;

Q579R.D612Y;

Q579L.D612T;

Q579R.D612N;

Q579T.D612G;

Q579R.D612F ;

Q5791.D612K;

Q579L.D612%;

Q579G.D612S;

Q579A.D612F;

Q579P.D612R;

Q579S.D612H;

Q579R.D612H;
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T440P.Q579R.D612Y ;

Q446P R448S.1466S.T527P M567V.Q579L.D612T;

K496N.Q579R.D612G ; Al

T440P.D612G.

6 . HRAEAUR] SR 5 ik A A4, b ek A= 2 R IAT B (Escherichia coli) s

T PEL- DR R BRI J7 1, HALHE AE 55 77 5 v 355 IR AR 25K 5 22 6 AT — TRk 1 fl A=
W s TN i85 75 B Bl A A e L 3 7 B rh [ L - T R

8. 2B 2 Bk, H LA RNAR & 8o X 77007 1, HAr prid &84m0 £ Ik B ik B
SEQ ID NOS:22%30.34.36 137 ) FME T 5 1) B F R 751 .
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BEBREESHL-RERE R IR EA R EREEL-7F
REBRNTTE

AR G
[0001] A< I o —Fh i AL AR AARNAZE A B0 [ 170 (07°) 22 Bk gL 1 2 A% R &
22 IREV A CL R AE A 2 L - R AR I T i

EEEAR

[0002]  EH , A I =0 an @ SE IR nT LUdE i FZS el N T 58 AR s 4% =1 20 H R 4k
AP RR I R IR DT VR A 77 R il I, TE T R T RIS A P2 B IR A A P s A, R I
HE/ S 54 P20 P 1B (cascade step) IIRAE R T, I 3d 24 R BB AT TR T
R e A T AR B AR D B R S A TR o A T T B ARSR MR BOR T DL 4 SR e S L
% T2 (¢TME) , Ho ] DU i 7ERNASR & [l (1) 48 55 2 1 ot b 5| S Bl AL 9 A% Sk 1 42 i A 40 L Y
FERMRIA.

[0003]  RNAZRA R/ H A AN E2a BB Fl o ZH B K4 ¥, 3F HHABFR R N8B o .
[F] X Le Al — i, oKl F—— A7 AE T R Z TP e R G I —— T LR VFRNASE A i 5
BEE T RS A, 3 BT DU H A TR T IX 4 4, o AR 4> T N T0kDal o Rl T
(Gruber TM,Gross CA,Annu Rev Microbiol.57:441-66,2003) .

[0004] E &1 KJHATFE (Escherichia coli) B %o T0' (RpoD) &I #ilo[K 10!
(RpoN) YLt/ Fa 5 oKl -0 (RpoS) « #viikoHT-0™ RpoH) - ¥ EoH T-0*° RpoF) - il JFi 41/
Wi R S0 K 0™ (RpoE) iR Bho B 10! (Fecl) 4% . OV AR L6/ [A] o (R 176 A A Y 21
B2 A T BB , I HIX LR fEo Rl 1A L S R e MR 2 TR R ) B3l 1455
T 1428 5 DR ) B 5 o D4R 1 08 T I8 I AR o R4~ 70 b S VBB LR A2 SRk 3G i B b A=
P2 1B 9T (Metabolic Engineering 9.2007.258-267) , 3 Hikf > T 76 KT i
(E.coli) i g TMERE A S8 Ik 22U iR A r= (R i Fe ikl (36 [ L R 588735132%5) .

LZARNE

[0005] A o) i

[0006]  AKBH N, 7ES%5 J1H R 6 DA A v (0 e B A P2 L - 3 B 1 AN A5 11 32 4 g A KB v
PIE YIRS, R T — M LB RNAZR S B o IR 770 2 ik, F HLd R 30 vT DLIE I 4 3
HMABMPIRNAR G o FT0Z K SFABEAGL-BRABRE G IR AREE
(Escherichia sp.) R EAIRE ML - TR2IER A 7768 710 4 5 3k

[0007]  HIRTTZH

[0008] AR BRI H K Z$EAEEASEQ 1D NO: 8HI & IR /T FIIIRNASE & B o X1~ 703% 14 11
LB 2 K, Horp — 30 S AL R AR

[0009] AR EHH 73— H K2R thgmid iz 2 k0 2% 5 .

[0010] AR EHH 73— H B2 iR 1% 2 I A A

[0011] A BH) N —H B2 R AL A 72 L- 93 R IR 7%, ik I A A HE 5 7 b A4 s i
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MG TR A B L IR o B L - R

[0012]  FHAIHR

[0013] S BB T REWs b IRL- IR &0 B A2 7 AE T RIRNAZR & o [A 170 2 ik i) B AL AR 44
RN BEAL , 31 A REAG R LB 1R 1) 2 BRI S E D B L - R IR A P I AR S U R, OF
HL IR 1 BT A mT LIRS A P A L LR 27 AR B B A

BASHEA

[0014] 7 BiA H B 7, A Kk B4 A RNAR & B oK 77035 M F B B A8 i ) 2
ko

[0015] A SC A4 G, R T “RNASE & ol 1707 2 45 5K 19 o "—o Rl 7 il —Fhr, I HL.
Rk Ao TD (RpoD) o [AIRNAZE £ — i , 2% 19 o™ 78 24 B SR R 7+ ¥ — Fbr . o it
55 BB AR A B 5 R 7 B3 B B UFDNA (UPGAR) A ELAE F k2 S5 i . A
TRT 5 5 oK 570 (07°) J& K BT B8 o R 7 1 5 B3R -, L3198 K 22 B0k S JE R A o
FE, FF H O R R s BONE = F1EH (Jishage MZ A ,J Bacteriol 178(18) ;
5447-51,1996) . 7] M\ 40% 4/ ZE (AONCBI GenBank) HH3k455¢ T oA 770K A B & , %l
i, F Ay LR LA B BNP 417539008 [ i  FL At , "% [ Al FESEQ 1D NO: 8ff 4 5t
R F 91, (B AR T, REER 3 RAA 54K o 8 11 BRI (R i 1k

[0016] WAL Ad IR , AR 1E “AZM I 22 IR 18 5 2 48 Horb 2 IR0 7 Bl 2 L IR 7
BRI B A 0 22 i 2R AS 2% B v L B AR AR R B AT RNAE S0 K T-70 (07%) iE MR 2 Bk
FEA 58 A4 R4 AN R B SRR 51, 0 BOAR B AR o PR 1270 (07°) (B 4 S R 5 1)
T 095, B, A BT SR L - SRR R AE P2 E S o R 170 (o7°) L8 M1 22 ik

[0017]  E 4k, &40 2 K AT LLE B A SEQ ID NO: 82 HE L 2 41| I RNAZE & g o Rl 1
TOWEME ) 2 ik, Hrh #E440%54505459:466 ;4704479484 ;4954499509527 ;5654 570 ;
575%25803599; M6 1247 B (H 1E N — R EEMR I VI 46 iR Z R L) Ab ) 2 b — N LR
P ANEEREAR B, 211 2 I T DU X 2 1K AR 7E45AM 7 B (7 B 4405450,
459.466.470%479.484.495%499.509.527.565%570.575% 580,599 H1612) [t & /b —A
(1) 2 R AT A o — N R R B o 45, 457 B AN DA 1.2.3.4.5.6.7.8.9 10 E R
% AHFEAMR Tk, R ZH B ARNAK A Bgo K 7701175 14

[0018]  BF EL.{AkHh, £ IR EL b T 47 B 440 45070 ) 37 B 440, 446 BL 44840 1) 4 FE TR ; 78 I 6
ATFALEATORATIOH AL B ATABATT AL I Z LR s 78 AR LE b T B 495 22 499+ 1) £ B 496
BR4984b 1) R FEMR ; 7 AR L AL T 457 B 565 2 570 (I B 56 78K 56 94b 1) & FE IR ; DL M 7E AR e Ak
T B 5752580 147 B 57685 TIXE 1 & R v 4 5 — AN R IR (HIEA R Ttk
[0019]  F—0 50 B4R, 7E A7 B 44040 i) 2 5 R 7T 15 Il 20 BUAX (T440P) 5 747 B 446 401
LR AT W R R EUAR (Q446P) 5 7547 B 448 Kb Y 2 FE R W] 1 22 IR BUAX (R448S) s TR B
459 4b 1 57 R AT B R ATk B2 B AR (T459N) 5 76 A7 B 466 4k (1) & 55 18 7] ¥k 22 S I B AR
(1466S) ; FEAT B ATAN ) 20 ZE IR AT 9 AR 2 IR EUAR (MAT4V) s FEAL B ATT A 2 2L 1R vT 4 HF &
FRHUAR (EATTG) ; TEAL B 4844 1) & FE R T 5 251 R HUAX, (A484V) ; 7EAL B 4964 1) & JE R ]
R AT AR (K496N) 5 7EAL B 498 Kb ) Z J 2 mT kS Z R HUAX (L498R) 5 7EAL B 5094b 1
SRR AT A R S FR BUA (TH09M)  7EA B 52740 f) 2 5L iR v 4ot Jir B e AR, (T27P) 5 #EAL B
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567 Kb 1¥ Z 4 R AT A R AR (MB67V) 5 7507 B 56940 1) & 2 R mT 4 Jili & B2 B A (TH69P) 5
7667 B 57640 1) & 3k B AT g H & BR B AT (NBT766) 3 76 £7 B 57940 1) & Fk 82 1] i kS & 82
(Q579R) &R (Q579L) A AR (Q579T)  Fw &R (Q5791)  H &R (Q5796) N &R
Q5790 FH AR (Q579P) B 22 R (Q579S) HUAX s 7EAL B 599K 1 Z FE I mT 49 - e Sl B B AR
(R599C) ; BRA B 61240 1) & 3 R vT 4 H &R (D6126) JER & ER (D612Y) (&R (D612T) K&
Pk (D612N) VAN R R (D612F) (& B2 (D612K) 22 & i (D612S) A%z (D612R) Bl 2H 2 iz
(D612H) HUAX , 5 1T LLJE B &R B0 1 2 R IR 2R (D612%) , (HIEAFR T It o M H IR
W2 1k B T HURET, P AR IR -

[0020]  FLZTE B fRHL, 2B 2 K eT LU BEASEQ 1D NOS: 9& 37 & L /7 41 1) 2
JE AR FEANBR T

[0021] AR EAEMT 2 Bkl AU HESEQ 1D NOS: 9Z 37 & LR /751, 1 Hik
i 5IX L 7 A1) HA 2070 % [FYRPE R L, HoAA R 22 /080% , BE Ho AR 22 /090 % , FH & 1 A
TR ZE 99% , AN SZ IR ], B T BF £ MoK 770 (07%) , A FRAE WA Bl T 158 L - 75
RAIRET RE ST

[0022] RSN EA MR RIVEMER) 721, a0 R B PR 7 F1 2 e AR B & B 1 oK 170
(0™ 3 FH ) B AR 7 A 355 1 ) TR 3 31 U B S8 PO, 6 853 9 v 28 Bl 2k L AB A L BAR
BN IR LR P 51 AH S 5 7 AR BH VS I

[0023] A SCHTAdE FH IR AR [R5 2 8 7E G i A 1 J0 1 22 R 1) R R AS [R) B 2R 1R ) 971
B R P 51 2 [ A% R B = S TR TR S 1 [R) — MR R B —— 2 0 e AT T34 LU X DA TR 2
X 358 B K LTI o 24 B AT 2 6] A A2 % i 1 () 5P B, %o I 225 R 1 2R 08 7= 4 vl LA A ) B AH
ABLFRI I 1 o i 270 22 D) ey ) 0k o o A 4k 8 i BoR (il , A5 BLAST (NCBI) (CLCMain
Workbench (CLC bio) MegAlign (DNASTAR Inc) 251 O 417 FIEL BAE ) AE

[0024]  5j—TJ5TH , AN R AR A u D ZAB K 2 KT 2 R -

[0025] AR SCATAE I, RIE “Z TR I TR A, Hh & g vkl 340
S DUBETZAR (B AR HBDNA%E BRRNABE) 20 k) % o 5 ELAdcHth , 72 Ak Bl v, FL AT DL 4 g 215 1
(1 2 K 2 A% IR B

[0026]  7EAS S BH ) 7 49 P4 5 it 5 X, Zm TS RNASRE Ao IR T 70 & L R 1 51 1 25 IR 2
rpoDZE Al , 3 B w] LB AR F 1545 TG 1 & ) 22 08, B8 B IR B K AT 1 1 25 ] il By
A4 TRIRNAZR & o R 701K 2 A% P BR AT FHSEQ ID NO: 78R, H I APR Tt . b4, 2T 1 4%
D TR S Gmht AR R 2R R T 91 1) 2 A% T R T 51) e L AR At BB 70 AR i BH I Ve R P o
[0027]  ghAb, XFF AR I EAEMN 2 BRI 5 , 2 T 8% 200 8] JF 1, Zmis A [F) 2%
B8 7 B 1) 22 K% BR 3 1) e 70 Rt R B8 75 AR i B () Y Rl P o ELAAc b, 7] DL AL HE 4w A5 SEQ
ID NO: 8FIZEEER 7 HI ) 2 KB R T | ——H 2= /b — AN R 7 — A BRI R
AR ——B ARk B AR 5, B IR A Bl LR 7E440534503 4594665 4705479;484
495%2499;509;527 ;5658 570;5758580;599; M6 124k (1 1F R 55— FE L I 1] U FF it R
i) M Z LR E

[0028]  ®F Hfichh, R4S A7 B ] LU 78 A B 440 b ) 2 I R 1l il =0 BR B A (T440P) 5 77
A7 B 44640 1 2 IR 4 i 2 B HUAK (Q446P) 5 7E 47 B 448 Kb ) 2 JE TR A% 22 2 IR AU A (R448S) 5
FEAT B 45940 1 G FE TR i R A& Tk i HUAX, (T459N) 5 78 A7 B 466 4k 11 58 35 8 o 22 5 8 B AR

6
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(1466S) ; FEAL B ATAK ) 28 FERR A5 20z B AR (MAT4V) s FEA7 B ATT AR 1) 2 JE TR A H 2 IR X
R (E4T76) s FEAL B ABARE 1) T FE PR A AR 2 R HUAX (A484V) 5 FEAT B 496 Kb 1) 28 FE R e R 4 Tk
JZ HUAR (K496N) s 7E A7 B 4984k 1) 2 FE IR i kS 2 R HUAX (L498R) 5 72407 B 50940 ) 2 HE: TR 4t
B 28 FR HAK (TH09M) 5 7EAL B 527 4k 1) 2 FE PR A il 2 IR EUAX (T527P) 5 FEAT B 567 AL 1) 28 B IR
B 25 2 TR B AR (MB67V) 5 7EA7 B 5694 1) 2 JE R 4k il 2 B A (TH69P) 5 7247 B 5764 ) 2 &
B 1 H B HUAR (NBT6G) 5 7EAL B 5794 1) 2 A R i A &R (Q579R) &R (Q579L) 75 & e
(Q579T) &R (Q5791) « HEA R (Q579G) N AR (Q579A) AR (Q579P) B 22 &R
(Q579S) HUAX ;s FE A7 B 599K 1 28 FE R 4 - e Z IR BUAX (RE99C) 5 Bl fE AT B 61240 1) 28 B 1R
e H & B (D6126) L (D612Y) JR & iR (D612T) K& k% (D612N) A & R (D612F) |
2R (D612K) 22 %% (D612S) K5 Z R (D612R) B4 & e (D612H) HUAL ; BR# % il ph 4 1t
AT HUAR (D612%) , 3 H o] B 46 m i S AE TR 1) 22 PRI 2 2L 1R 7 5 A% T IR 7 41 —— S
R FIR 3P LR B 1) 2 > — P & —— B AR Ak

[0029]  HLZEE HAkHh, iTA3E4mASSEQ ID NOS: 9% 37HI S B lE T 41 b (AT & 1R T 71
(A% R T 51 BRI AR A

[0030] S — 5T , A K B A B 48 g i 2 AZ 1 I 2 IR 2 A% T R 1 1 41 ML« F AL 36 2
W ZAB M (1) 22 BR 1) 22 A% R 1 B AR BL AL A A 0 5 BTN A8 16 22 BRI B e P o LA
Hh, TS FAL AT SIN AR Ttk

[0031]  HAfkH:, HAEL T35 B £ oK 170 (67°) ZIKEIBAEYD , A 3F oK 170 (67°) 1& i
Z WK AE YT B SR A L - D3 2 R A 7= 68 77 T AN X g 2 40 P AR A A, R e mT DA X
AEH DL A3 BIL- 75 2 R

[0032] iR SCATAE FHI , ARIE “ER R A2 Fa T e B AN/ B0 A% T R 7 471 4% 7 3 18 32 41 i
W AR Y 5T o B AR T LA 2 8 8 5 AN IR DNA iy BL 45 & I B b 1, H S BUH & it = )
ASCRTE R, RIS R 77 & F8 0T LS R RS AT 8 A 5o (B, SR 6 S
R BERL YL AR RUR B o AR AT R EAR Y L SEAR A AR Y (ex-vivo) BUARINE %R 5
N E A5 32 40 B H 908 25 1 BRI S BRI A 5, S EL A ] B HE /N ERDNA L il G, B AR T AR A B
HALATYHE DNAFF F1 5k (Ehrhardt, AZE A . (2003) HumGene Ther 10:215-25;Yet,N.S.
(2002)MoI Ther 5:731-38;Chen,Z.Y.Z: N\ . (2004) Gene Ther 11:856-64) ,ltt4h, #AAR]
WIEEFET (Annu Rev Genet.2003;37:3-29.) ¢ N\ T 4u ik, BAAHh , vl ff FHpACYC177.
pACYC184.pCL1920.pECCG117pUC19.pBR322.pDZpCC1BACHIpMW1 18% 44 , (H & A 13 AR T
It

[0033]  GnASCRTAE B, ARGE I Ab” 2 FR K R R 5T\ BT - 40 DA A h 3R
i5, FE AR 2 R a4 52 BARRR 1], B o] DLFETE R4 RIA , T AL A 2 75
N5 - G0H ) G ok b 3L T Y e R A

[0034] W DALARIA &L K2 R SN2 15 L4, frid Rk SR AR TA A RiA %
IO 2 A% E TR AR R IE & v RS AL G2 7 SU AT A I 2 R BRI JB 8 1 e 5k
K IE T LR L A AR K IS5 RIE & v LR n] 5 & Hl Rk k. ek,
SR AT D AR A ZE R B B 5l DA 5 707 32 40 i v R0k i 2 B () 7 A B 1) 2 A% A R A 2
R A 51N E7E L4 s 2R A (AR T k.

[0035] LA SCHTAE FHA , AR “Tig 32 4 M BTl =407 vl DL Fa 00 46 Zm s A2 10 1 22 IR



CN 106029879 B ﬁﬁ HH :I:; 5/13 1T

ZIZH TR B H AT g i 2B 22 IR0 22 4% 5 IR 1Y) B4 2 A4 I DAL T DL 3Rk A A Y
2 KT ATART 40 B B A= 420

[0036]  FEAK A, 1 F AL E A Y nT DL Re 8 A2 77 L - DR AR 5F H BB 1R oA+
70 (0"°) A AT 240 0 B WA 00 o A ) 2 91 T 03 422 75 FG i B (Bscherichia sp.) JDTRIR
B J&E (Serratia sp.) KK & (Erwinia sp.) J#H & J& Enterobacteria sp.) VP[]
K& (Salmonella sp.) EE# & (Streptomyces sp.) RHF A EE B (Pseudomona sp.) «
¥ M # )& Brevibacterium sp.) #EFFH J&E (Corynebacteria sp.) %5 ; Bkl g TG IK
BB B, B EAR I K A 1 (H AR Tk

[0037]  S3—T7 I, AR EHHEHE A =L - 2R 2 BRI 77 V2, HBFG AE B R 2k vh BE F2 ik A4
M EE 75 B B A P el L 3 7 R vh [ L - TR R

[0038]  4pnA SRR ASE AT, AR1E “Bi 777 2 R A& AN TR AR AR A K AR
PEA IR RN A 3 1 35 77 AN 5 25 A T AT B 7 1 A% AR YR A QU I8 BOR N L A
SIS VR BSAS A L ) R VA AT AT AR B R R, S B el A S g AT E Y R . B
fiHh, 7E [Chmiel ;Bioprozesstechnik 1.Einfuhrung indie Bioverfahrenstechnik

(Gustav Fischer Verlag,Stuttgart,1991) fMStorhas;Bioreaktoren und periphere
Einrichtungen (Vieweg Verlag,Braunschweig/Wiesbaden,1994) 1 H VEHEIA T 355777
V5o WE AL, B IR T VR AT AR A S I VR SRR IR AL kR R, HoAR L, AT DLAEAMRL Al
HE AR R FATIE SR IR (H I AR Tt

[0039]  FH-J-455 7 1) 455 73 JH 87 214 76 e o i 5L AR B AR ) 05 oK o B 25 7 85 1 R o ) 0L ) 2 491
AT ELFENE AR KA G, W0 A R S REE LBE BB R UE R AR R 2 ISR IR
I, WK ST ZEAE T B RR NI s AR DT, Gn AT TR A T TR AR Y Yk PR 5 B, G H
A EE ;s LA WLER , GnBE IR o 3X e fye it ] B b sl 2H A A8, (L FEANPR T ith o f0 2 7E 3 7R S
1) R I S A7 AT AL B R IR REER U L RV S 2 2R SR AU RO AN R IR 2R BE WL
Pt s Ut R e SR e Tl TR e il TR e ARV R A o 1K 8 50U M B b Bl e 550 Y, (E R ANPR T
I o BB PR 85 7 2 AR 1 S 451 ] B R A B L B DL AR L) B A (H
ANBR Ttk B FR R T OFE S, IR R BE AR IR Bk o LA, e R AR AR K B A2 A ot (=
FERRANYEA 2R o Ah, AT FYIE AT 35 R B ) A A4 o v DA LA 23 S35 77 OB 2235 7 1 2
WX LW s I =BG TR AR FFRANIR Tt

[0040] b4, ERG FR I AR Hh AT DL DU 24 1 77 Sl s nfe & i in = A e i S A
TR AN R >R 1T B 2 M B pHo e Ab , FE 35 TR 2 R a] LU FVE R i TR Wi 2R . —
R B BT YRR T B BB Ah . D9 1 ORFR RS IR I 75 S8 25 A AT DL U 3 U U i I 22 1
T s AT N SRR R AESR A Bl 7 S8 A% A 5 B0 AT DAV N RV A = AR . 7T
PALFE27T°CE37T°C FIATH 3%, BAKAE30°CE35°C . o] LL4k £ s 32 EH 3] LIS I $ &=
1A Y A 7=, BARHLEAT 107N 22100/ o L- JR &= BR T LA 5 HY BB R B A sl mT DA
REFRLE D

[0041] ATl A Wy sl L 855 e Wy b BT WAL - 95 20 BR 1) T3V e A SLIsAR T J R o 491, T e
T sk 8 BH B A e s | 2 i JHPLCEE I 7 v (B IR AR Tt o

[0042]  JBH 5=

[0043] R OrH, Z TR F1 S AR AR R B R AT BE I TR GE I R o SR T, 1K 6 S it 451
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9 T BB B, B B AN B A 52 3K STt A1) PR IR 61

[0044] syt fi1 . 85 2H #AAK pCC1BAC-rpoDff) #) 2k

[0045] 5y T 153 FErpoD&E K (NCBI Gene ID:947567,SEQ ID NO:7) i1 k/INANZ)I2. 0kb
[JDNA J7 B, FIHGenomic-tip 4t (Qiagen) MUK AT B B A= B B ARW3 1 10 4Lt /4 DNA
(gDNA) , H{% F gDNAYE J Ak LAPCR HL TV A ¥ i & (BIONEER , Korea; 7~ 3CH {8 H #H
5] [ 7= i) AT A B BE M. (R K “PCR”) &

[0046]  #%ZLL N7 =048 FH 5I49SEQ ID NO: 1HISEQ ID NO: 2HE4TH HrpoDJE Kl i PCR 2 M 27
AMEH : 795 CAME30FP . T-56 CiR K 30FP LA & T-72°C 1E 24 £ . FHHind ITTMIECoRTH AL
PCRF=#), 710 . 8 % L i Hi 5t e b 347 o 9k , H i e i AN 45 312 0kb DNAF Bt (R K “rpoD
FE) o

[0047] [%1])

[0048] 5142 WA SEQ 1D NO
1 5 -TACTCAAGCTTCGGCTTAAGTGCCGAAGAGC-3 1
2 5 -AGGGCGAATTCCTGATCCGGCCTACCGATTA-3 2

[0049] P )5, HHind IIIMEcoRI{44kCopycontrol pCC1BAC# A& (EPICENTRE,USA) , £
0. 8% Ty JIg bl i Jie b gk AT HEL UK , I 38 Ik 3 i A 45 31 o AR BUDIE #E R rpoD Fr B DA
pCC1BAC-TpoD i ki .

[0050]  SEjitif51)2 : Hi4H 244 pCC1BAC- 5 73 rpoD i) #4) 4

[0051] 5 T 15 RIEFE MK IGFF W31 108 rpoD3E K H 5 251 3 BamH TR HIA7 25 ) IX I8 1) |
K/NNZI1 . 5KbIIDNA Fr B, 48 FH S it 5] 1+ 1) 2% 1) g DNAYE A i AT PCR

[0052] 4% LA R 52048 A 514)SEQ 1D NO: 1AISEQ ID NO:3#E4TPCR M (7] S jti 451 1+ —
BEAT27TANIERR) : T-95°CAEME3OFD . T-56 ‘TR K 30FS LA B T 72 °C 4E i 143 % o FIBamH T Al
Hind I TTJHALPCRF=4, £50 . 8 % i iR bt e b it AT ik, JE @t e i AP 45 21 1. 5kb DNAJT
Bt

[0053] [#%2]

[0054] 5142 WS SEQ 1D NO
1 5 -TACTCAAGCTTCGGCTTAAGTGCCGAAGAGC-3’ 1
3 5 -GACGGATCCACCAGGTTGCGTA-3’ 3

[0055] [ J5 , HIBamHIAIHind ITIVH4kCopycontrol pCCI1BACEAA , 7E0. 8 % Ex fE M it it I
HEATHLUK, s Ve B O AR AR 2 58 73 rpoD Fr B AR i pCC1BAC - 73 rpoD [ A
[0056]  SEjitif51]3 : 3 5 HEPCRAE il rpoD” F B

[0057] AT AEW3 110 rpoDJ& K PR 7 X 2. 4. 3F14rh 5] NBENUIE 1 , K B N B 215 3]
rpoD F B FXIDNATH , A IR ER] P 1) BamH T B Il 57 55 2 gt 12 32 DR P A ity 51 N BE T LAE i
[0058] Sk F| b H i, AR PE £ HAF FHF M Frid R TTTH B354 i N4 (mutagenesis
reactions) [ 41, A St 4511 75 21 () g DNALL 2 FEALPCRBE WL 55 2855 & (H % 4 5 -
630703 ;Clonetech) JEATPCRIC N o HARME , #% DL R 77 48 FHISEQ 1D NO:2FISEQ ID NO:4 5]
Wi AT PCRIR M. 25 MG : T-94° CAEVE30FD . T-56 'CiR ‘K 30FP LA J T-68°C AL 301D 6

[0059] [#3)




B B

CN 106029879 B i)

7/13 T
e R 371 SEQ 1D NO
2 5 -AGGGCGAATTCCTGATCCGGCCTACCGATTA-3’ 2
4 5 -AACCTGGTGGATCCGTCAGGCGATC-3’ 4
(0061 5, {EAPCR =i B4 Fork 5 N LR EFBRIARAG BN T (nutated art)

rpoD DNAHE, I FIBamHI FIEcoRTEALPCRF=4), ££0 . 8 % B A B e b 347 | ik , FF-a i e it
MAFEF)0.5kb DNAF B (RAR“ N LrpoD A EY”) »

[0062]  SEZjitif5)4 : B35 LAZ 1 rpoD i) E 2H 4K pCC1BAC - rpoD 58 A48 S J% ) #4) 4
[0063]  HiBamHIFIEcoRTAb ¥ 7& 52 ji f51] 2 7 #4) 7 i) pCC1BAC - 5B 43 rpoD#R A , il J5 FH sk 4 1k

PR (NEB) HE4T AR BE .

[0064] 4R )5, 23 %l HBamHI FEcoR T Ab B 5L jti (51 3FH 43 B A N TrpoD 1 B, Il HiE# 2 O
22 F PR il Bt AT AL 3 pCC1BAC- #8843 rpoD A Ak B TransforMax EPT300HL 52 & K
¥ (EPTCENTRE) H 7 7 15ug/mL 505 R I LBIR HH 15 7% , H A ik HH B % o SO B2 B ade 2 1) 1A
&2 kL & (plasmid prep) PLAJEEpCCIBAC-rpoD A8 3 FE

[0065]  SEjitif1)5 - % pCCIBAC-rpoDZEAF 3L FE 5| \ | JF S IR A 7 e pk

[0066] 3 e #4472 it 51 4 P #4) Z [) pCC1BAC - rpoD R AR ST 51 N A 75 2 R AE 77 B ik
FIKCCM1054 1 ) HL 52 2540 i b o

[0067]  HAKTM 5 ,KCCM10541 (8 % F510-0576342) ——1F 1% 52 Jiti 45 7 B FH 160 K i
B B k—— 2 U5 I KFCC10718 (5 [ 4 F1) 5 10-0058286) F K AT B i bk » e ga 1 RIE [ 2%
i
[0068]  SEiifsl6 : B ZH AR W) A] )L - 25 2 B A F= e JT B bL A, DA R H IR 5 471 ) A
[0069] 78 R4 RN B2 3535 (titer medium) HH% 3578 S (5115 i 2 1 25 41 4%
AW  FEAS L - 5 2R A P2 4
[0070] [%4]
0ol e WK (B11)

GikAL 70g

KH,PO, 2g

(NH,) ,S0, 25g

MgSO0, * 7H,0 lg

FeS0, * 7H,0 5mg

MnSO, * 4H,0 5mg

DL - H it Z R 0.15g

[EaSEeY) 2g

TR 5 30g

pH 6.8
[0072]  EfActth, 38 ik 04 FR 0 B 78 33 C 1 75 48 v 7R [E AR LBES 77 25 o 3k R0 8% 77 K T A+ 1

KCCM10541/pCC1BAC-rpoD K AT BKCCM10541 /pCC1BAC- rpoDFE A% 3T e 42 31 25mL Ak Ay
R ge e, FAE33 CHEFRFE T [F N LA 200rpmfR Bl 3% 7748 /NN o B AN I FE LA PPl rpoD R
AR, I3k H B A S R I T B

[0073]  [#5])

10
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ik e s Gy TR |SEQIDNO

KCCM 10541 CEAEFK) | 304 .
10541/;(%?5 Croop | 394 - 8
10541/,00%%?446-@09”” 328 79 579 612 9
10541/pcggfc—rpoo’"*’ 35.0 8.6 579+ 612 10
IO54I/pC§§§fC—rpoD’"3 33.6 10.5 579. 612 11
1054]/pcjé(;§i{c-rpol)m4 40 Ll 579+ 612 12
10541/pC]é€ng-rpoD’”5 334 9.9 579. 612 13
10541/pc[§:§§fc-rpoy"ﬁ 34.0 11.8 579+ 612 14
10541/;;(:]?:%?(:@00’"? 35 10.2 579+ 612 15
[0074] ]0541/pC!§Z'€§A¥C-rpoD’"8 32.5 6.9 579. 612 16
1054140C[E?€§AMC-rpoD’"9 32.0 5.3 579 612 17
10541/pc§f§,jf:‘-rpoo’"“’ 2D 5.3 579 612 18
10541/pC§?§%—rp0D”'“ 321 5.6 579, 612 19
10541/pc1c{‘f§,jé.;pomf-’ 320 5.3 579, 612 20
]054]/pC§?§%—rpoD’"” sl 1.8 579 612 | 21
1054140C1c{7f§%.;poy"14 342 12.6 440 22
10541/pc§f§fc-rpoo’"” AL 11.8 440, 496 23

446. 448,

1054140C1éf§%.;p09’"16 A 6.6 466\565727\ 24
10541@c§f§%.;poy**17 325 7.1 440;194877‘ 25

11
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10541/,0(?[5‘?;%-;;;00’“3 e =
10541/pcgf§,ﬁ‘-rpop"*”" e
1007 10541/,0(:'](??;,2/2—@)0[)’“39 i 11.5 459‘5049?4‘ 28
IO54!/pC§?§%—rp0Dmﬂ L 440, 576 29
10541/pclé?§,ﬁ‘-rpop"‘” o 11.6 440, 569 30

[0076]  ERSFT/ARMISE SRR, Y FRA8/NET, SEAR B RKCCM 1054 1 F1 X} #8 B #k
KCCM10541/pCC1BAC-rpoD= 422130 4g/LIIL- 75 5B -

[0077]  HHJ%, FHEL T HSEAE M, 51 AN pCC1BAC-1poD 2R A8 3 i () B 41 K g AT 8 72 A2 M
31.9g/L&34. 2g/LIGRIFIL- 73 2 IR » T B 3R i L - I =R A2 = Re 7, BRI, AHEL T-Hog
AR, L- 2R =6 /13 154.8% 212.6% .

[0078] Y34k, i Wl P A6 0 7E B A 3R L - R R R A 77 BE 11 K BT 1 1 18 iffir poD % [
R REAME R AL B AU IR, 45 R B R ER5H .

[0079]  [RW}, EELALI KT B 2 B L - 95 R R 2E P2 RE 1 e K4 i i AL K AT 14
(fir %4 “KCCM10541/pCC1BAC-1poD™®) F-20144E8 H6 H {556 T 1 5] 145 26 45 o o0y (OB 5
5 :KCCM11560P) .

[0080] S5 7 : 51 ANAG I T rpoD AR Uk 1) Y A= 7R B ik R X L 775 U BR A 7= A BE 5 1) AR )
B R R I E AE R B AR R

[0081] 7St 516 H A AT & i X I3 B R A 7= e 7 (1) rpoD AR Ak Hh (1) — e A S 5t - I A 7Y
B R 8 7 HAE T A A o DA S5 S 45 5 70 A0 IR 1 07 3K, A St 46106 A0 B LA ) rpo DA 56
B A BB REW3 1103347 564K, , I H % 48 58 S9W3110/pCC1BAC-rpoD”. 18 5] A rpoD 38 B B
PRI N pACYC184 - thr ABCHU M4, DL 42 it B A I3 20 W2 A2 7 g 70 11 I Ak o 4% T ik g 2t
pACYC184- thrABC.

[0082] i YR E K AT B B ARKCCM 10718 (8F[E % F510-0058286) IL- F & R A 7= K
W7 AT T B ARKCCM 10541 (5 4] 510-0576342 ; F1 [E 4 F) 510037985 1C) 1t 52 K 41 DNA{E
JREARIE 5I4ISEQ 1D NOS:5F16 (6) —#2iEATPCR. A H 15 I DNA J Be gl 43 B9/ 4diAk,  Jd it
FAHind TTTACBE , B Jo AT SlAk 1f 1) £ , A i) £t thrABC DNA v B o i i FHHind TT T4k ¥ fif
Ja AT A4k 1] £ pACYC 184 2 A4 , I 46 Tz 452 A 17 #4) i pACYC184 - thrABCERAA o H5 HH 1tk i £ 11
HAR I ARIW3110/pCCIBAC-rpoD™ i #k 1, EAFEEW3110/pCC1BAC-rpoD™ . pACYC184- thrABC
El

[0083]  [#6])

[0084]  [sEqQ 1D NO ElE 2]
5 5 -CGAGAAGCTTAGCTTTTCATTCTGACTGCA-3
6 5 -CGAGAAGCTTATTGAGATAATGAATAGATT-3

[0085] it 518 - A= A Bei Ak B A rpoDAR S 14 Ak - A A bk 1) SR AL A AR D B ROk HL TR

12
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TR A SR 1) ARG BOS I B R A L - 75 2R A2 r= B 1 LE

[0086]  FF A FH 7% 2 BRS04 77 B R HE T Jo i v 5% 7% ST A7) 7 v ok % () S ZHL AR AR, FE N
T A AR B L - D = R AT 77

[oo87] [%7]

0088] 41 g I (L)

i %) B 70g
KH,PO, 2g

(NH,) ,S0, 2bg
MgS0, * 7H,0 lg

FeS0, * 7H,0 5mg
MnSO, * 4H,0 5mg
S LY 2g

BRIR Y 30g
pH 6.8

[0089] 47 33°CHsFE4H 78 [ AR LBES 35 Fa bk 7 5% F52 IW3110/pCC1BAC-rpoD™

[0090]  W3110/pACYC184-thrABC.pCCIBACHIW3110/pACYC184-thrABC.pCC1BAC-rpoD™
PR B — A 0 S MR PR AE R T s I 2 85 78 2k (25mL) , FFAE33 CH FE 46 LA
200rpmfF)JH F1; FR4A8/ N o 45 R /R 7E T K8,

[0091]  [38])

AR OD | T%FHINAE (g/L) Lham | WE
(g/L) (%)
W3110/pCCIBAC 15.4 59 0 0
W3110/pCC1BAC-rpoD 15.4 522 0 0
W3110/pCC1BAC-rpoD™ 15.0 50.6 0 0
W3110/pCC1BAC-rpoD™"” 15.5 52.0 0 0
W3110/pACYC184-thrABC . 13.4 50.1 1.42 2.8
[o092] pCCIBAC
W3110/pACYC184-thrABC. 13.3 50.2 1.43 2.8
pCCIBAC-rpoD
W3110/pACYC184-thrABC. 12.5 51.2 1.52 3.0
pCC1BAC-rpoD™
W3110/pACYC184-thrABC. I1.2 51.0 1.56 3.1
pCC1BAC-rpoD™"

[0093]  tn &8, BFAE A B AKW3110/pCCIBACEL A Ho &l B #EW3110/pCC1BAC-rpoD.
W3110/pCC1BAC-rpoD™ FIW3110,/pCC1BAC-rpoD™ 4l 1 F2 48/ NI AN P2 A L - 5 52 B2, T 5
N AR P B PR S R T B T RE AR R 2D s W3 110/ pACYC184 - thrABC . pCC1BACE #k—— K
A2 PR L - R R R T A B A R Lty b A g A B B bk —— = A 1. 42g /LIIL- DR R , W3 110/
pACYC184-thrABC.pCC1BAC-rpoD ¥R =4 1. 43g/LIL- J5R 5082 , AT 2w Hi 2. 8 %6 FRU %
[0094] A ,W3110/pACYC184-thrABC.pCC1BAC-rpoD™ & #% FIW3110/pACYC184 - thrABC.
PCC1BAC-rpoD™ B #k——h 51 A A5 rpoD A8 57 ) 35 T B A 78 () 28 4 T bk —— 93 5] /s 1148
/NP5 2g/LANG1L . Og/LE: 46 ) B VH #E , 37 H 23l =421 . 50g/LAIL . 53g/LE K 77 2R » M
M 27~ R BRI 3. 0% A3 . 1% W% o B AIESE T rpoDZ8 S 1 Sl NFE 1 T I3 & BRI 3 297 %

13
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F10% , AT FHAR BN A A B v B e 356 ) rpoD 38 7 2 A7 R0 AR 44

[0095] szt f51)9 - 3t 3k 4 & 3% 5 10 EE 2 rpoD AR 53 6T L - 5 R BR A 77 BE ST ARG

(00961 3y 1 JJck 41 £ 6147 A 10 A5 5515/ P s 6 2 5 e U5 2 7 i
TR R i Wy e R 128 A BT AL 78 SR B o 3l 3 2 4 3R AT At ¥ rpoD™ 2%
e RrpoD™ 45 ok i ErpoD™ (SEQ 1D NO:31) 48 F——JLHi 4 & T £E440.5T9RI6 1207 B
b ER BE IR 5 1978 S o 3k — 2, 8 5 2H & rpoD™ 48 S FllrpoD™ A Sk M R BN i 2 AT
S rpoD™! (SEQ TD NO:32) A% 5 o i rpoD"™ A8 5 5| A A 7£ 446,448,466 527 M56 717 B Ab (1)
GIEWR 7 578 5 i) rpoD™ A8 S MIESTIMIG 1 247 B Ab (1) S 3L R 15 51148 57 rpoD™ A8 57 B 4 . it
A, TESFHIX AR 2t 383 42 rpoD™ i 37 B 496 40 1 R L R 157 1148 5 AllrpoD™ f 1 B 579
61240 (R IEHR 7 511728 7 KM rpoD™ (SEQ D NO:33) 2557,

[0097) Mk A1, M A 2T AN [ 75 S5 o S 28 S 9 41 45 DA A S . 1,
TE B B 11440 . 5TO RN/ B 6 1247 B AL 1 L R A8 53347 41 A LA 2 rpoD™ (SEQ 1D NO:
34) ——JLrh 20 & A B 440 FI5TLL 38 5 5 MlrpoD™ (SEQ 1D NO: 35) ——H: 40 &z B 440
F6124b 1) 22 5 o

[0098] b 4 , 4 i 77 6 45 1 26 S v R A 548 B 1 411 25 LA A AR i Bl , o 7 K
rpoD™* (SEQ 1D NO:36) , ¥rpoD™ iy fir BATTAE I AE 5 rpoD™ ) fir B 4844k 1y 28 57 A
rpoD"™ ) £ B 5094k 125 AT 4L 4 s FUA T 4 rpoD™ (SEQ ID NO:37) ,KfrpoD™ *fy fir &
BIKL FI A5 57\ oD ) 7 B A5 4b ) A5 5 FilrpoD™ HAr B 5764 () 48 SEREAT AL &

[00991 Bt Hy itk % £ 51 A rpoD™ . rpoD™* . rpoD™” . rpoD™° rpoD™ . rpoD™* MrpoD™ 4%
S (R AR 5 1 SE AP 7 R i 4% pACYC 184 - thrABCER (A — A2 51 N EIW3 1107, I 2 7 Fir
AN RS FRFEEAT AN Al o 45 R B ORAE TR,

[0100]  [5%9]

ER7S OD | HiZjfy | L-05am | W | BRE S[FE)Q
Fe (gL) | (gL (%) =
W3110/pACYC184-thrABC. 32| sos 1.40 58
W3110/pACYC184-thrABC.
CCIBAC-1poD 13.1 50.8 1.44 2.8
W3110/pACYC184-thrABC. 440, 579,
HCCIBAC-rpoD™ 136 525 1.61 3.1 Myt 31

14
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W3110/pACYC184-thrABC. 446 448.
m24
pCCIBAC-rpoD . s o |4662 5270 |
567. 579,
612
W3110/pACYC184-thrABC. 496. 579.
eyl 29| 525 1.52 2.9 - 33
[0102] W3”§gg§i%‘f;£,f&’3c‘ 133| 514 1.52 3.0 | 440, 579 | 34
W3”§?&%§%‘f§£,{,§m‘ 139 505 1.54 3.0 | 440. 612 | 35
W3110/pACYC184-thrABC. 477. 434,
S RAC TR 28| 485 1.39 2.9 -, 36
W3110/pACYCI84-thrABC. 459. 576.
e 26| 503 1.49 3.0 ‘o0 37

[0103]  B&F b, AR WP I (0 A AR 530K e 6 B2 A, 7T DL DL e BRI 1 3044
AR T AS SR AR S B ) AR B AR SR o AR 37 T A SO T ) s B S it =
BRI T IR H 1 I HAS RLARER E 9 IR AR I IVE L o A S, AR B A DGR R
T si it =X, i LR w5 T DA B £ P BT PR SUR 2 3R BR 1) AR S B PR A AT R PAY 1 5
B MBS SR R A e St 3

15
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KT HT R FIREFF B0 A= OR8R  E Fr A& A B AT A TS 2 £
K] P A%

CJ 25— B bk 24k

CJ CHEILJEDANG CENTER,
330, DONGHO-RO,
JUNG-GU, 17’1 100-400,
K [H

L WMEY%E

Pl P L4 g 7% E | B O e LA B AL 1 6 oK 45
NIG¥T ¥ (Escherichia coli) CA03-0534P | KCCM11560P

I Rl d A/ e gt 3T 7 27 24 R

b 18E5E M RE VAT -

o Bk

lo104] |0 BN RFELFR

CIBEH, X 5hrid)

I W R

iZ I PO LAy o b T 85eimicEd, T 2014 45 8 H 6 Hillel. (JRdhfk
WD !

IV. [ Br il

ARk i E G R O HARRAZ [ B AR WL 19 AT 1) H
Hohk: Yurim B/D RNBFTBUE R4 (T

45, Hongjenae-2ga-gil

Seodaemun-gu . 2014 %8 H 6 |

F /K 120-861

PN S

IR E S R SCEOGR, FRIGIER .
201548 H 24 H
BRI PMB(ED)
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[0001]

A10>  CIE bkt

Fh%

120> AAHEE L IR R ER A RS B PR A A LA R B A P L IR R R I i

{130> OPA15183-PCT

<150> KR10-2014-0119138
<151> 2014-09-05

{150> KR10-2015-0125440
<151> 2015-09-04

<160> 37

170> KopatentIn 2.0

210> 1
211> 31

<212>  DNA
<213> N5
220>

<223> 5141

<400> 1
tactcaagct tcggcttaag tgccgaagag c

210> 2
211> 31

212>  DNA _
213> NTJEH
220>

<223> 5142

<400> 2
agggcgaatt cctgatccgg cctaccgatt a

210> 3

@11 22

212> DNA
213> NTJEH

<220>
223> 5143

<400> 3
gacggatcca ccaggttgeg ta

210> 4
@11 25

212> DNA
213> ATF3
<220>

223> Bl¥

<400~ 4
aacctggtge atcegteagg cgate

210> 5

@211 30

<212>  DNA
<213> N L%
220>

<293> 5145

31

31

22

25
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[0002]

<400>

5]

cgagaagctt agettttcat tctgactgea

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

<220>
<223>

<400>

6

30

DNA
ATIF5

5146

6

cgagaagctt attgagataa tgaatagatt

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

<400>

7

1842

DNA
K

7

atggagcaaa acccgecagtc acagctgaaa

tatctgacct atgecgaggt caatgaccat

atcgaagaca tcatccaaat gatcaacgac

gatgcecgatg atctgatget ggetgaaaac

gcgcaggtge tttccagegt ggaatctgaa

tacatgcgtg aaatgggcac cgttgaactg

aagcgtattg aagacgggat caaccaggtt

atcacctatc tgetggaaca gtacgatcgt

ctgatcaccg getttgttga cccgaacgea

gteggttetg agetttecca ggaagatctg

ggegatgacg acagegecga tgatgacaac

tttgeggaac tacgecgetca gtacgttgta

agtcacgcta ccgetcagga agagatcctg

ctggtgeega ageagtitga ctacctggte

cgtacgcaag aacgtctgat catgaagctc

aacttcatta ccctgtttac cggcaacgaa

gcgatgaaca agccgtggtc ggaaaaactg

ctgcaaaaac tgeageagat tgaagaagaa

atcaaccgtc gtatgtccat cggtgaageg

gaagcgaact tacgtctggt tatttctate

ttcettgace tgattcagga aggcaacatc

taccgeegtg gttacaagtt ctccacctac

cgetetateg cggatcagge gegeaccate

aacaagctca accgtatttc tcgccagatg

gaagaactgg ctgaacgtat gctgatgecg

gccaaagage caatctccat ggaaacgecg

cttcttgtea
ctgeccggaag
atgggeattc
accgcggacg
atcgggegea
ttgacccgeg
caatgctceg
gttgaagcag
gaagaagatc
gacgatgacg
agcatcgace
acgcgtgaca
aaactgtctg
aacagcatge
tgcgttgage
accagcgata
cacgatgtct
accggectga
aaagceccgece
gctaagaaat
ggtctgatga
gcaacctggt
cgtattcecgg
ctgcaagaga
gaagacaaga

atcggtgatg

18

ccecgtggtaa
atatcgtcga
aggtgatgga
aagatgctge
cgactgacce
aaggcgaaat
ttgetgaata
aagaagcgeg
tggeacctac
aagatgaaga
cggaactgge
ccatcaaage
aagtattcaa
gegteatgat
agtgcaaaat
cectggtteaa
ctgaagaagt
ccatcgagea
gtgegaagaa
acaccaaccg
aagcggttga
ggatcegtea
tgcatatgat
tgggeecgiga
tcegeaaagt

atgaagattc

ggagcaagge
ttcagatcag
agaagcaccg
cgaagccgec
ggtacgeatg
tgacatcget
tcecggaageg
tetgtecgat
cgeecactcac
cgaagaagat
tcgegaaaaa
gaaaggtcge
acagttcecge
ggaccgegtt
gccgaagaaa
cgeggeaatt
gcatcgegece
ggttaaagat
agagatggtt
tggcttgcag
taaattcgaa
ggegatcace
tgagaccatc
accgacgecg
gctgaagatc

geatctggeg

30

30

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
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[0003]

gatttcatcg aggataccac cctcgagetg

cgtgeggcaa cgecacgacgt getggetgge

atgcgttteg gtatcgatat gaacaccgac

gacgttaccc gcgaacgtat ccgtcagatce

ccgageegtt ctgaagtget gegtagette

210>
<2115
212>
<213

<400
Met Glu Gln Asn Pro

1

Lys

Glu

Leu

65
Ala
Pro
Arg
Gln
Leu
145

Leu

Thr

Asp
Arg
225
Ser
Lys
Met

Lys

Leu
305

Glu
Asp
Asp

50
Met
Gln
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu

290
Phe

8
613
PRT

K FFE

8

Gln
Ile

35
Met
Leu
Val
Arg
Gly
115
Gln
Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275

Cys

Thr

Gly

20
Val
Gly
Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met

Val

Gly

5

Tyr

Asp

Ile

Glu

Ser

85

Tyr

Ile

Ser

Asp

Phe

165

Val

Asp

Asp

Val

Ala

245

Leu

Met

Glu

Asn

Gln Ser Gln
Leu Thr Tyr
Ser Asp Gln

40

Gln Val Met
55

Asn Thr Ala
70

Ser Val Glu
Met Arg Glu
Asp Ile Ala

120

Val Ala Glu
135

Arg Val Glu
150

Val Asp Pro
Gly Ser Glu
Glu Glu Asp

200

Pro Glu Leu
215

Val Thr Arg
230

Gln Glu Glu
Val Pro Lys
Asp Arg Val

280

Gln Cys Lys
295

Glu Thr Ser
310

ccgetggatt

ctgaccgcge

tacacgctgg

gaagcgaagg

ctggacgatt

Leu

Ala

25

Ile

Glu

Asp

Ser

Met

105

Tyr

Ala

Asn

Leu

185

Gly

Ala

Asp

Ile

Gln

265

Arg

Met

Asp

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr

Pro

Thr

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Lys
Asp
Gln

Lys

Trp
315

19

ctgegaccac cgaaagectg
gtgaagcaaa agttctgegt
aagaagtggg taaacagttc
cgetgegeaa actgegteac

aa

Leu Val Thr Arg Gly
15

Asn Asp His Leu Pro
30

Ile Ile Gln Met Ile
45

Pro Asp Ala Asp Asp
60

Ala Ala Glu Ala Ala
80

Gly Arg Thr Thr Asp
95

Val Glu Leu Leu Thr
110

Glu Asp Gly Ile Asn
125

Ala Ile Thr Tyr Leu
140

Ala Arg Leu Ser Asp
160

Glu Asp Leu Ala Pro
175

Glu Asp Leu Asp Asp
190

Asp Ser Ala Asp Asp
205

Lys Phe Ala Glu Leu
220

Lys Ala Lys Gly Arg
240

Leu Ser Glu Val Phe
255

Tyr Leu Val Asn Ser
270

Glu Arg Leu Ile Met
285

Lys Asn Phe Ile Thr
300

Phe Asn Ala Ala Ile
320

1620
1680
1740
1800
1842
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[0004]

Ala

Val

Leu

Glu

Arg

385

Phe

Asp

Trp

Thr

Arg

465

Glu

Val

Asp

Glu

His

545

Met

Gly

Lys

Ser

Met

His

Thr

Ala

370

Leu

Leu

Lys

Trp

Ile

450

Ile

Glu

Leu

Asp

Leu

530

Asp

Arg

Lys

Ala

Phe
610

210>
211>
212>
<213>

<2207
223>

<400>
Met Glu Gln

1

Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

9

613
PRT

Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Asp

Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

AT

rpoDZE {4

9

Lys Glu Gln

Glu Asp Ilg

35

Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Ser
Lvs
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Glu
Leu
Asp
360
Lvs
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Asn Pro Gln Ser Gln

5

Gly Tyr Leu Thr Tyr

20

Val Asp Ser Asp Gln
40

Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu

Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys
10

His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Leu Leu Val

Ala Glu Val Asn Asp

25

Ile Glu Asp Ile Ile
45

20

Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590

Val

Thr

His
30

Gln

Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
15

Leu

Met

Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile
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Asn
Leu

65
Ala
Pro
Arg
Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser

Lys

Met

Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp

Trp

Thr

Asp

50
Met
Gln
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His

Gln

Arg

s Leu

290
Phe

Met

His

Thr

Ala

370

Leu

Leu

Lys

Trp

Ile
450

Met

Leu

Val

Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile

435

Arg

Gly
Ala
Leu
Met

100
Glu

Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420

Arg

Ile

Ile
Glu
Ser

85

Tyr

Ile

s Ser

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

Gln

Pro

Gln
Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg

Ala

Val

Val

a5
Thr
Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg

Ile

His
455

Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lvs
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Thr

440

Met

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

Arg

Ile

Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lvs

Ser

Glu

Ala Pro
60

Asp Ala
5

Ile Gly

Thr Val

Ile Glu

Glu Ala
140

Glu Ala
155

Glu Glu
Gln Glu
Asp Asp
Glu Lys
220
Ile Lys
236
Lys Leu
Asp Tyr
Gln Glu
Lys Lys
300
Trp Phe
His Asp
Ile Glu
Arg Arg
Met Val

380
Thr Asn

395
Gly Leu
Phe Ser

Ile Ala

Thr Ile
460

21

Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp

445

Asn

Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe

Ala

Ser

Gly
Lys
Tyr
430

Gln

Lys

Asp

Ala

Thr

95

Leu

Ile

Tyr

Ser

Ala

175

Asp

Asp

Glu

Gly

Val

255

Asn

Ile

Ile

Ala

Glu

335

Ile

Asn

Leu

Ala

415

Ala

Leu

Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile

320
Glu

- Gly

Gly
Leu
Gln
400
Val
Thr

Arg

Asn
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Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Ile

Glu

Leu

Asp

Leu

530

Asp

Arg

Lys

Ala

Phe
610

<210>
211>
<212>
213>

{220~
223>

<400~

Met
1
Lys
Glu
Asn
Leu
65
Ala
Pro
Arg
Gln
Leu
145

Leu

Thr

Glu
Glu
Asp
Asp

50
Met
Gln
Val
Glu
Val
130
Glu

Ile

Ala

Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Arg
Leu

595

Leu

10

Arg

Ala

Ile
500

Asp S

Leu

Leu

Gly

613
PRT
ANTE5)

Gln
Glu
485
Ala

Asp
Ala
Ile
565
Asp

Lys

Asp

rpoD#E {4

10
Gln

Gln
Ile

35
Met
Leu
Val
Arg
Gly
115
Gln
Gln

Thr

Thr

Asn
Gly

20
Val
Gly
Ala
Leu
Met
100
Glu
Cys
Tyr

Gly

His
180

Pro

Tyr

Asp

Ile

Glu

Ser

85

Tyr

Ile

Ser

Asp

Phe

165
Val

Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn

Met
Asp
Val
Arg
150

Val

Gly

Leu
Met
Glu
Leu
Ala
536
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val

Asp

Ser

Gln

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu

Pro

Glu

Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu

Ala

25

Ile

Glu

Asp

Ser

Met

105

Tyr

Ala

Asn

Leu
185

Met
Pro
490
Ser
Phe
Glu
Arg
Asp

570

Arg

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala

170

Ser

Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155

Glu

Gln

22

Arg

Asp

Glu

Glu

Leu

540

Ala

Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala

Glu

Glu

Glu
Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg

Asp

Asp

Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu

Leu

Leu
190

Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
15

Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala

175

Asp

Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160

Pro

Asp
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Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met

Gly

Lys

Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg

Lys

Ala

Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe

Arg

Leu

Glu Asp

Ile Asp

Tyr Val

Thr Ala
245

Arg Leu
260

Met Met

Val Glu

Gly Asn

Lys Pro
325

Ala Leu
340

Glu Gln

Ala Arg

Ile Ser

Leu Ile
405

Glu Tyr
420

Arg Gln

Ile Pro

Arg Gln

Ala Glu
485

Ile Ala
500

Asp Ser

Leu Asp

Leu Ala

Gly Ile
565

Phe Asp
580

Arg Lys

Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

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

Arg

His

Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu

Met

Glu
Arg
Asp
570

Arg

Ser

Asp
Glu
Ile
235
Lys
Asp
Gln
Lys
Trp
al5
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu

Met

Ile

Glu
555
Tyr

Ile

Arg

23

Asp
Lys
220
Lys
Leu
Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile

460

Arg

Asp L

Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn

Val

Glu

Met S

365
Glu

Arg
Met
Thr
Asp
445

Asn

Glu

Thr
Asp
525
Arg
Lys
Leu

Gln

Glu

Ala

Ala

Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ala
Gly
Lys
Tyr

430
Gln

Pro
Ile
Pro
510
Thr

Ala

Val

Ile
590

Val

Asp

Glu

s Gly

Val

255

Asn

Ile

Ile

Ala

Glu

335

Thr

Ile

Asn

Leu

Ala

415

Ala

Ala

s Leu

Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
GIn
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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[0008]

595

Ser Phe Leu Tyr Asp

610

<210>
211>
212>
213>

{220>
{223>

<400>

1

11
613
PRT

N3

rpoDZE {4

11

Lys Glu Gln

Glu Asp Ile

35

Asn Agp Met

Leu
65

50

Met

Ala Gln

Pro

Val

Leu

Val

Arg

Arg Glu Gly

Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser
Lys
Met

Lys

Leu
305

Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu

290
Phe

Ala Met

115
Gln

Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr

Asn

Gly

20
Val
Gly
Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val

Gly

Lys

Met Glu Gln Asn Pro
&

Tyr

Asp

Ile

Glu

Ser

85

Tyr

Ile

Ser

Asp

Phe

165

Val

Asp

Asp

Val

Ala

245

Leu

Met

Glu

Asn

Pro

Gln
Leu
Ser
Gln
Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu

310

Trp

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala

135
Val

Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295

Thr

Ser

600

GIn
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys

Ser

Glu

Leu

Ala

Ile

Glu

Asp

Ser

Met

105

Lys

Tyr

Ala

Asn

Leu

185

Gly

Ala

Asp

Ile

Gln

265

Arg

Met

Asp

Lys

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly

Arg

Pro

Arg
Thr
Leu
250
Phe
Thr
Pro

Thr

Leu

Leu Leu

Val Asn

Asp Ile

Ala Pro
60

Asp Ala
75

Ile Gly

Thr Val

Ile Glu

Glu Ala
140

Glu Ala
155

Glu Glu

Gln Glu

Asp Asp

Glu Lys
220

Ile Lys
236

Lys Leu

Asp Tyr

Gln Glu

Lvs Lys
300

Trp Phe
315

His Asp

24

605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn

Asn

Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe

Ala

Ser

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile

Ala

Glu

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile

320
Glu
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[0009]

Val
Leu
Glu
Arg

385
Phe

Trp
Thr
Arg
465
Glu

Val

Asp

=y
—
=

His
545
Met

Gly

Ser

His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp

Arg

Lys

s Ala

Phe
610

210>
Q211>
212>
213>

<220>
{223>

<400>
Met Glu Gln

1

Arg
Ile
355
Lvs
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Leu
Leu

595

Leu

12

613
PRT

Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Thr

325

Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

AT 5

rpoDZE {4

12

Lys Glu Gln

Glu Asp Ile

35

Asn Asp Met

Asn
Gly

20
Val

Gly

Pro
5
Tyr

Asp

Ile

Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser

Thr

Asp

Val

Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40

Met

Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr

Ala

Thr

Leu
Ala

25
Ile

Glu

330
Gln

Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu

Glu

Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met

Ile

Ser

Arg

Leu

Val

Asp

Ala

Glu Glu
Arg Met
365

Val Glu
380

Asn Arg
Leu Met
Ser Thr
Ala Asp

445

Ile Asn
460

Arg Glu

Asp Lys

Glu Thr

Glu Asp
525

Leu Arg
540

Ala Lys

- Thr Leu

Arg Gln

Ser Glu
605

Leu Val
Asn Asp
Ile Ile

45

Pro Asp

25

Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln

Ala

335
Thr

Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
15
Leu

Met

Asp

Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp
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[0010]

Leu

65
Ala
Pro
Arg
Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp

Trp

Thr

50

Met

Gln

Val

Glu

Val

130

Glu

Ile

Ala

Glu

Asn

210

Ala

His

Gln

Arg

Leu C

290
Phe

Met
His
Thr
Ala
370
Leu
Leu
Lys

Trp

Ile
450

Leu
Val
Arg
Gly
115
Gln
Gln

Thr

Thr

Phe
Val
275
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile

435

Arg

Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420

Arg

Ile

Glu
Ser

85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr

Gln

Pro

Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg

Ala

Val

55
Thr

Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg

Ile

His
455

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

440

Met

Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425

Arg

Ile

Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp

Arg

Thr

Leu L

250
Phe

Thr

Pro

Thr

Leu

330

Gln

Asn

Glu

Tyr

Ile

410

Lys

Ser

Glu

Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Asp
Gln
Lys
Trp
315
His
Ile
Arg
Met
Thr
395
Gly
Phe

Ile

Thr

26

60
Ala

Gly
Val
Glu
Ala
140
Ala
Glu
Glu
Asp
Lys
220
Lys
Leu
Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser

Ala

Ile
460

Ala Glu

Arg Thr

Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp

445

Asn

Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr
430

Gln

Lys

Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala

Ala

Leu

Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr

Arg

Asn
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[0011]

Arg Ile
465

Glu Glu
Val Leu
Asp Asp
Glu Leu

530

His Asp
545

Met Arg

Gly Lys

Lys Ala

Ser Phe
610

<2102
211>
{212>
213>
<220>
<223>

<400>
Met Glu
1

Lys Glu

Glu Asp

Asn Asp
50

Leu Met
65

Ala GIn

Pro Val

Arg Glu

Gln Val
130

Leu Glu
145

Leu Ile

Ser Arg Gln
Leu Ala Glu

485
Lys Ile Ala
Glu Asp Ser
515

Pro Leu Asp
Val Leu Ala
Phe Gly Ile

565

Arg Phe Asp
580

Leu Arg Lys
595

Leu Asn Asp

13
613
PRT
NI JFH

rpoDZE {4

13
Gln Asn Pro

Gln Gly Tyr
20

Ile Val Asp
35

Met Gly Ile
Leu Ala Glu
Val Leu Ser

85

Arg Met Tyr
100

Gly Glu Ile

Gln Cys Ser

Gln Tyr Asp

Thr Gly Phe
165

Thr Ala Thr His Val

180

Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln
Leu
Ser
Gln
Asn

70
Ser
Met
Asp
Val
Arg
150

Val

Gly

Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val

Asp

Ser

Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu

Pro

Glu

Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala

Asn

Leu
185

Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lvs

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala

170

Ser

Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155

Glu

Gln

27

Arg

Asp

Glu

Glu

Leu

540

Ala

Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala

Glu

Glu

Glu
Lys
Thr
Asp
52b
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg

Asp

Asp

Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu

Leu

Leu
190

Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala

175

Asp

Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160

Pro

Asp
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[0012]

Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545

Met

Gly

Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lvs
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp

Arg

Lvs

s Ala

Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lvs
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe

Thr

Leu
595

Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe

580

Arg

Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565

Asp

Lys

Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
36

Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr

Ala

Thr

Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lvs
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Asp Asp
Glu Lys
Ile Lys
236

Lys Leu
Asp Tyr

Gln Glu

Lys Lys
300

Trp Phe
315
His Asp
Ile Glu
Arg Arg
Met Val
380
Thr Asn

395
Gly Leu
Phe Ser
Ile Ala
Thr Ile
460
Gly Arg
Glu Asp
Met Glu
Ile Glu
Ser Leu

540
Glu Ala
555
Tyr Thr

Ile Arg

Arg Ser

28

Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Ala
Ala
Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lyvs
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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[0013]

Ser Phe Leu Gly Asp

610

210>
211>
212>
213>

<220>
{223>

<400~

Met
1
Lys
Glu
Asn
Leu
65
Ala
Pro
Arg
Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu

305
Ala

Glu
Glu
Asp
Asp

50
Met
Gln
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe

Met

14
613
PRT

N5

rpoDZZ fk

14
Gln

Gln
Ile

35
Met
Leu
Val
Arg
Gly
115
Gln
Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys

Thr

Asn

Asn
Gly

20
Val
Gly
Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val

Gly

Lys

Pro
5
Tyr
Asp
Ile
Glu
Ser
85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu

Asn

Pro
325

Gln
Leu
Ser
Gln
Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu

310

Trp

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295

Thr

Ser

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys

Ser

Glu

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met

Asp

Lys

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro

Thr

Leu
330

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Lvs
Asp
Gln
Lys
Trp

315
His

29

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala
Glu
Glu
Asp
Lys
220
Lys
Leu
Tyr
Glu
Lys
300

Phe

Asp

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
206
Phe
Ala
Ser
Leu
Arg
285

Asn

Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe

Ala

Ser

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile

Ala

Glu
335

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
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[0014]

Val
Leu
Glu
Arg

385
Phe

Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile

450
Ile

Glu L

Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

{210>
<211>
<212>
213>

220>
{223>

<400>

Met
1
Lys

Glu

Asn

Glu

Glu

Asp

Asp
50

Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435

Arg

Ser

Lys
Glu
515
Pro
Val
Phe
Arg
Leu

595

Leu

15

613
PRT

Ala Leu
340

Glu Gln

Ala Arg

Ile Ser

Leu Ile
405

Glu Tyr
420

Arg Gln

Ile Pro

Arg Gln

Ala Glu
485

Ile Ala
500

Asp Ser

Leu Asp

Leu Ala

Gly Ile
565

Phe Asp
580

Arg Lyvs

Phe Asp

ATIF3

rpoDZZ {4

15
Gln

Gln

Ile

35

Met

Asn Pro

Gly Tyr
20

Val Asp

Gly Ile

Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser

Thr

Asp

Val
55

Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40

Met

GIn
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile

Glu

Gln

Asn

Glu

Tyr

Ile

410

Lys

Ser

Glu

Met

Arg
Asp
570

Arg

Lys

10
Glu
Glu

Glu

Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly

475
Glu

- Met

Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu

Val

Asp

Ala

30

Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile

460

Arg

Asp L

Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu

Asn

Ile

Pro
60

Glu
Met
365
Glu
Arg
Met
Thr
Asp
445

Asn

Glu

Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45

Asp

Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln

Ala

Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
15
Leu

Met

Asp

Gly
Gly
Leu
GIn
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp



CN 106029879 B

FF

5

=

15/52 71

[0015]

Leu

65
Ala
Pro
Arg
Gln
Leu
145
Leu
Thr
Asp

Asp

Arg
")")5

Lo,

Ser

Lys

Met

Lys

Leu

305

Ala

Val

Leu

Glu

Arg

385

Phe

Asp

Trp

Thr

Arg

Met
Gln
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile

450
Ile

Leu
Val
Arg
Gly
115
Gln
Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435

Arg

Ser

Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg

Ile

Arg

Glu
Ser

85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln

Pro

Gln

Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala

Val

Met

Thr
Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys

295
Thr

Lys
Lys
Ala
375
Ala

Glu

Arg

His
455

Leu

Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
20

Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440

Met

Gln

Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
GIn
265
Arg
Met
Asp
Lys
GIn
345
Ile
Lys
Lys
Asn
Tyr
425
Arg

Ile

Glu

Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser

Glu

Met

Ile
Thr
Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Lys
Asp
Gln
Lys
Trp
315
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile

Thr

Gly

31

Ala
Gly
Val
Glu
Ala
140
Ala
Glu
Glu
Asp
Lys
220
Lys
Leu
Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile

460

Arg

Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445

Asn

Glu

Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu

Phe

Ala

Glu
350
Ser
Ala
Gly
Lys
Tyr
430

Lys

Pro

Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala

Leu

Thr

Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg

Asn

Pro
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[0016]

465
Glu

Val

Asp

Glu

His

545

Met

Gly

Lys

Ser

Glu

Leu

Asp

Leu

530

Asp

Arg

Lys

Ala

Phe
610

210>
211>
212>
<213>

<220>
{223>

<400>

Met
1
Lys
Glu
Asn
Leu
65
Ala
Pro
Arg
Gln
Leu
145
Leu

Thr

Asp

Glu
Glu
Asp
Asp

50
Met
Gln
Val
Glu
Val
130
Glu
Ile

Ala

Glu

Leu

Lys

Phe

16

611

Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Lys

PRT
NI

Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

rpoDZE {4

16
Gln

Gln
Ile

35
Met
Leu
Val
Arg
Gly
115
Gln
Gln
Thr

Thr

Asp

Asn
Gly

20
Val
Gly
Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu

Pro
5
Tyr
Asp
Ile
Glu
Ser
85

Tyr

Ile

Asp
Phe
165
Val

Asp

470

Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln
Leu
Ser
Gln
Asn

70
Ser
Met
Asp
Val
Arg
150
Val

Gly

Glu

Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val
Asp

Ser

Glu

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro

Glu

Asp

Met
Ile
505
Asp
Thr
Ala
Thr
Glu
585

Pro

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu

185
Gly

Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170

Ser

Asp

475
Glu

Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu

Gln

Asp

Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala
Glu

Glu

Asp

32

Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp

Asp

Ser

Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu

190
Ala

480

Arg Lys

495
Ile

Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175

Asp

Asp

Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro

Asp

Asp
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[0017]

Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met

Gly

Lys

Asn
210
Ala
His
GIn
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg

Lys

Ala

Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe

Leu

Leu
595

Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe

580

Arg

Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565

Asp

Lys

Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg

Lys

His

Gly
550
Asp

Val

Leu

Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

200

Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Ala
Asp
Ile
GIn
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
42t

Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile

410

Lvs

Glu
Ile
235
Lys
Asp
Gln
Lys
Trp
315
His
Ile
Arg
Met
Thr
395

Gly

Phe

Ser Ile

Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

33

Lys
220
Lys
Leu
Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

205
Phe

Ala

Ser

Leu

Arg

285

Asn

Asn

Val

Glu

Met

365

Glu

Arg

Met

Thr

Asp

445

Asn

Glu

Lys

Thr

Asp

525

Arg

Lys

Leu

Gln

Glu
605

Ala
Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590

Val

Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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[0018]

Ser Phe Leu

610

<210>
211>
<212>
<213>

<220>
<223>

<400>

Met
1
Lys
Glu
Asn
Leu
65
Ala
Pro
Arg
Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu

305
Ala

Glu
Glu
Asp
Asp

50
Met
Gln
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290

Phe

Met

17
613
PRT

N5

rpoDZZ{k

17
Gln

Gln
Ile

35
Met
Leu
Val
Arg
Gly
115
Gln
Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys

Thr

Asn

Asn
Gly

20
Val
Gly
Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val

Gly

Lys

Pro
Tyr
Asp

Ile

Glu /

Ser

85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu

Asn

Pro

325

Gln

Leu

Ser

Gln

Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu

310

Trp

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295

Thr

Ser

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys

Ser

Glu

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met

Asp

Lys

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro

Thr

Leu

330

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Lvs
Asp
Gln
Lys
Trp

315
His

34

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala
Glu
Glu
Asp
Lys
220
Lys
Leu
Tyr
Glu
Lys
300

Phe

Asp

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn

Asn

Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe

Ala

Ser

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile

Ala

Glu
335

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile

320
Glu
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[0019]

Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile

450
Ile

Glu L

Leu
Asp
Leu
530

Asp

Phe
610

<210>
211>
<212>
213>

{220~
<223>

<400~

Met
1

Lys

Glu

Asn

Glu

Glu

Asp

Asp
50

Arg
Ile
3556
Lys
Val
Asp
Phe
Ile
435

Arg

Ser

Lys
Glu
515
Pro
Val
Phe
Gly
Leu
595

Leu

18

613
PRT

Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu

Leu

Gly

Leu
Gln
Arg
Ser
Ile
405
Tyr
GIn
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

ATF5)

rpoDZE {4

18
Gln

Gln

Ile
35

Asn

Gly
20

Val

Pro

Tyr

Asp

Met Gly Ile

Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Lys
Lvs
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser

Thr

Asp

Val
55

Leu
Asp
360
Lys
Lvs
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40

Met

Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile

Glu

Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser

Glu

Met

Arg
Asp
570

Arg

Lys

10
Glu
Glu

Glu

Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu

Val

Asp

Ala

35

Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile

Pro
60

Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val

Asp

Ile
45

Asp

Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln

Ala

Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
15
Leu

Met

Asp

Gly
Gly
Leu
GIn
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp
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[0020]

Leu

65

Ala

Pro

Arg

Gln

Leu

145

Leu

Thr

Asp

Asp

Arg

226

Lys

Met

Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp

Thr

Arg
465

Met
Gln
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile

450
Ile

Leu
Val
Arg
Gly
115
Gln
Gln

Thr

Thr

Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435

Arg

Ser

Ala
Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg

Ile

Arg

Glu
Ser

85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln

Pro

Gln

Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala

Val

Met
470

Thr
Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr

Lvs
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455

Leu

Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
36

Lys
Lys
Gly
Gly
Thr
440

Met

Gln

Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Lys
Lys
Asn
Tyr
425
Arg

Ile

Glu

Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser

Glu

Met

Asp Ala
75

Ile Gly

Thr Val

Ile Glu

Glu Ala
140

Glu Ala
155

Glu Glu

Gln Glu

Asp Asp

Glu Lys

a9
Ll

Ile Lys
235

Lys Leu

Asp Tyr

Gln Glu

Lys Lys
300

Trp Phe
315

His Asp

Ile Glu

Arg Arg

Met Val
380

Thr Asn
395

Gly Leu
Phe Ser
Ile Ala
Thr Ile

460

Gly Arg
475

36

Ala

Arg

Glu

[Sik =]

Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445

Asn

Glu

Glu
Thr
Leu
110
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu

Phe

Ala

Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln

Lys

Pro

Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
256
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415

Ala

Ala

Thr

Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg

Asn

Pro
480
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[0021]

Glu Glu
Val Leu
Asp Asp
Glu Leu

530

His Asp
545

Met Arg

Gly Lys

Lys Ala

Ser Phe
610

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

<400>
Met Glu
1

Lys Glu

Glu Asp

Asn Asp
50

Leu Met
65

Ala Gln
Pro Val
Arg Glu
Gln Val

130
Leu Glu
145
Leu Ile

Thr Ala

Asp Glu

Leu Ala Glu
485

Lys Ile Ala
500

Glu Asp Ser
515

Pro Leu Asp
Val Leu Ala
Phe Gly Ile

565

Ala Phe Asp
580

Leu Arg Lys
595

Leu Phe Asp

19
613

PRT
NP3

rpoDZg{f

19
Gln Asn Pro
5

Gln Gly Tyr
20

Ile Val Asp
35

Met Gly Ile
Leu Ala Glu
Val Leu Ser

85

Arg Met Tyr
100

Gly Glu Ile
115

Gln Cys Ser
Gln Tyr Asp
Thr Gly Phe

165

Thr His Val
180

Asp Glu Asp
195

Arg

Lys

His

Ser

Gly

550

Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn

Met
Asp
Val
Arg
150
Val
Gly

Glu

Met

Glu

Leu

Ala

535

Leu

Met

Thr

Arg

Ser

Thr

Asp

Val

55

Thr

Val

Arg

Ile

Ala

135

Val

Asp

Ser

Glu

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Gln

Tyr

Gln

40

Met

Ala

Glu

Glu

Ala

120

Glu

Glu

Pro

Glu

Asp
200

Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu

Ala

9

L

Ile

Glu

Asp

Ser

Met

105

Lys

Tyr

Ala

Asn

Leu

185
Gly

Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly

Arg

Pro

Glu Asp Lys

Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu

Gln

Asp

37

Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala
Glu

Glu

Asp

Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp

Asp

Ser
205

Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu

190
Ala

Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175

Asp

Asp

Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro

Asp

Asp
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[0022]

Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe

Ser
Gln
Ala
Phe
Val
275

Cys

Thr

Asn L

Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lvs
Glu
515
Pro
Val
Phe
Pro
Leu

595

Leu

Ile
Tyr
Thr
Arg
260
Met

Val

Gly

Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Arg

Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Ala
Asp
Ile
Gln
265

Arg

Met

Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Glu
Ile
235
Lys
Asp
Gln
Lys
Trp
315
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

38

Lys
220
Lys
Leu
Tyr
Glu
Lys
300
Phe

s Asp

Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Ala
Lvs
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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610
210> 20
211> 613

212> PRT _
<213> NTFH

<220>
{223> rpoD#E (%

400> 20
Met Glu Gln Asn Pro Gln Ser Gln Leu Lys Leu Leu Val Thr Arg Gly
1 5 10 15

Lys Glu Gln Gly Tyr Leu Thr Tyr Ala Glu Val Asn Asp His Leu Pro
20 25 30

Glu Asp Ile Val Asp Ser Asp Gln Ile Glu Asp Ile Ile Gln Met Ile
35 40 45

Asn Asp Met Gly Ile Gln Val Met Glu Glu Ala Pro Asp Ala Asp Asp
50 55 60

Leu Met Leu Ala Glu Asn Thr Ala Asp Glu Asp Ala Ala Glu Ala Ala
65 70 75 80

Ala GIn Val Leu Ser Ser Val Glu Ser Glu Ile Gly Arg Thr Thr Asp
85 90 95

Pro Val Arg Met Tyr Met Arg Glu Met Gly Thr Val Glu Leu Leu Thr
100 105 110

Arg Glu Gly Glu Ile Asp Ile Ala Lys Arg Ile Glu Asp Gly Ile Asn
115 120 125

Gln Val Gln Cvs Ser Val Ala Glu Tyr Pro Glu Ala Ile Thr Tyr Leu
[0023] 130 135 140

Leu Glu Gln Tyr Asp Arg Val Glu Ala Glu Glu Ala Arg Leu Ser Asp
145 150 155 160

Leu Ile Thr Gly Phe Val Asp Pro Asn Ala Glu Glu Asp Leu Ala Pro
165 170 175

Thr Ala Thr His Val Gly Ser Glu Leu Ser Gln Glu Asp Leu Asp Asp
180 185 190

Asp Glu Asp Glu Asp Glu Glu Asp Gly Asp Asp Asp Ser Ala Asp Asp
195 200 205

Asp Asn Ser Ile Asp Pro Glu Leu Ala Arg Glu Lys Phe Ala Glu Leu
210 215 220

Arg Ala Gln Tyr Val Val Thr Arg Asp Thr Ile Lys Ala Lys Gly Arg
225 230 235 240

Ser His Ala Thr Ala Gln Glu Glu Ile Leu Lys Leu Ser Glu Val FPhe
245 250 255

Lys Gln Phe Arg Leu Val Pro Lys Gln Phe Asp Tyr Leu Val Asn Ser
260 265 270

Met Arg Val Met Met Asp Arg Val Arg Thr Gln Glu Arg Leu Ile Met
275 280 285

Lys Leu Cys Val Glu Gln Cys Lys Met Pro Lys Lys Asn Phe Ile Thr
290 295 300

Leu Phe Thr Gly Asn Glu Thr Ser Asp Thr Trp Phe Asn Ala Ala Ile
305 310 315 320

Ala Met Asn Lys Pro Trp Ser Glu Lys Leu His Asp Val Ser Glu Glu
325 330 335

Val His Arg Ala Leu Gln Lys Leu GIn Gln Ile Glu Glu Glu Thr Gly
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[0024]

Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

210>
211>
212>
<213>

<220>
<223>

<400>

Met
1
Lys

Glu

Asn

Glu

Glu

Asp

Asp
50

Ile
355
Lys
Val
Asp
Phe
Ile
435

Arg

Leu
Lys
Glu
515
Pro
Val
Phe
Ser
Leu

595

Leu

21

613
PRT

340
Glu

Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

His

Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

A3

rpoDAE (A

21

Gln Asn Pro

Gln

Ile
35

Met

Leu Met Leu

Gly

20
Val
Gly

Ala

5
Tyr

Asp

Ile

Glu

Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn

Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55
Thr

Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40

Met

345
Ile

Lys

Lys

Asn

Tyr

425

Arg

Ile

Glu

Met

Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile

Glu

Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lvs

10
Glu
Glu

Glu

Ala Asp Glu

Arg Arg

Met Val
380

Thr Asn
395

Gly Leu
Phe Ser
Ile Ala
Thr Ile

460
Gly Arg
475
Glu Asp
Met Glu
Ile Glu
Ser Leu
540
Glu Ala
555
Tyr Thr

Ile Arg

Arg Ser

Leu Leu
Val Asn
Asp lle
Ala Pro

60
Asp Ala

40

Met S

365
Glu

Arg

Met

Thr

Asp

445

Asn

Glu

Lvs

Thr

Asp

525

Arg

Lys

Leu

Gln

Glu
605

Val
Asp
Ile

45

Asp

Ala

350

Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr

His L

30
Gln

Ala

Glu

Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile

Thr

Ala

Glu
575
Glu

Leu

Arg
15

Met

Asp

Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp

Ala Ala
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[0025]

65
Ala

Pro

Arg

Gln

Leu

145

Leu

Thr

Asp

Asp

Arg

225

Ser

Lys

Met

Lys

Leu

305

Ala

Val

Leu

Glu

Arg L

385
Phe

Asp

Trp

Thr

Arg
465

Gln

Val

Glu

Val

130

Glu

Ile

Ala

Glu

Asn

210

Ala

His

Gln

Arg

Leu

290

Phe

Met

His

Thr

Ala

370

Leu

Lys

Trp

Ile

450
Ile

Val

Arg

Gly

115

Gln

Gln

Thr

Thr

Asp
195

Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu

Ser Ile

Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435

Arg

Ser

Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg

Ile

Arg

Ser

85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln

Pro

Gln

70

Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala

Val

Met
470

Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lvs
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455

Leu

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

Met

Gln

Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly

Ala

Asp

Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg

Ile

Glu

Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser

Glu

Met

75
Ile

Thr
Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Lvs
Asp
Gln
Lvs
Trp
315
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile

Thr

Gly
475

41

Gly
Val
Glu
Ala
140
Ala
Glu
Glu
Asp
Lys
220
Lys
Leu
Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile

460

Arg

Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445

Asn

Glu

Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu

Phe

Ala

Tyr
430
Gln

Lys

Pro

Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr

Ile

Asn

y Leu

Ala

415

Ala

Ala

Leu

Thr

80

Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg

Asn

Pro
480
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[0026]

Glu

Val

Asp

Glu

His

545

Met

Gly

Lys

Ser

Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

<210>
211>
<212>
<213>

{220>
223>

<400>

Met
1
Lys
Glu
Asn
Leu
65
Ala
Pro
Arg
Gln
Leu
145
Leu

Thr

Asp

Glu

Glu

Asp

Asp

50

Met

Gln

Val

Glu

Val

130

Glu

Ile

Ala

Glu

Leu
Lvs
Glu
515
Pro
Val
Phe
Arg
Leu

595

Leu

22

Ala Glu
485

Ile Ala
500

Asp Ser
Leu Asp
Leu Ala
Gly Ile

565

Phe Asp
580

Arg Lys

His Asp

613
PRT
N3]

rpoDZZ fk

22
Gln

Gln
Ile

35
Met
Leu
Val
Arg
Gly
115
Gln
Gln
Thr

Thr

Asp
195

Asn Pro
5

Gly Tyr
20

Val Asp
Gly Ile
Ala Glu
Leu Ser

85

Met Tyr
100

Glu Ile

Cys Ser

Tyr Asp

Gly Phe
165

His Val
180

Glu Asp

Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln
Leu
Ser
Gln
Asn

70
Ser
Met
Asp
Val
Arg
150
Val

Gly

Glu

Met

Glu

Leu

Ala

535

Leu

Met

Thr

Arg

Ser

Thr

Asp

Val

55

Thr

Val

Arg

Ile

Ala

135

Val

Asp

Ser

Glu

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Gln

Tyr

Gln

40

Met

Ala

Glu

Glu

Ala

120

Glu

Glu

Pro

Glu

Asp
200

Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu

185
Gly

Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly

Arg

Pro

Glu

Met

Ile

Ser

Glu

555

Tyr

Ile

Arg

Leu

Val

Asp

Ala

Asp

75

Ile

Thr

Ile

Glu

Glu

155

Glu

Gln

Asp

42

Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala
Glu

Glu

Asp

Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp

Asp

Ser

205

Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu

190
Ala

Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175

Asp

Asp

Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro

Asp

Asp
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[0027]

Asp
Arg
225
Ser

Lys

Met

Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545

Met

Gly

Ser

Asn
210
Ala
His

Gln

Arg

s Leu

290
Phe

Met

His

Thr

Ala

370

Leu

Leu

Lys

Trp

Ile

450

Ile

Glu

Leu

Asp

Leu

530

Asp

Arg

Lys

Ala

Phe
610

Ser
Gln
Ala
Phe
Val
275
Cys
Thr

Asn

Asp
Phe
Ile

435

Arg

Lys

Glu
515

Pro
Val
Phe
Gln
Leu

595

Leu

Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Asp

Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Glu
215
Thr
Glu
Pro
Arg
Cys
295

Thr

Ser

Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Leu
Arg
Glu
Lys
Val
280
Lys
Ser

Glu

s Leu

Asp
360
Lys
Lys
Gly
Gly
Pro
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Ala
Asp
Ile
Gln
265
Arg

Met

Asp

Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Glu Lys
220

Ile Lys
235

Lys Leu
Asp Tyr
Gln Glu
Lys Lys

300
Trp Phe
His Asp
Ile Glu
Arg Arg
Met Val

380

Thr Asn
395

Gly Leu
Phe Ser
Ile Ala
Thr Ile

460
Gly Arg
475
Glu Asp
Met Glu
Ile Glu
Ser Leu
540
Glu Ala
555
Tyr Thr
Ile Arg

Arg Ser

43

Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Ala
Lys
Glu
Val
270
Leu

Phe

Ala

Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile

Thr

Ala

Glu
575

Glu

Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lvs
Gly

Leu

Thr
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<2100 23

<211 613
<212>  PRT
213> AL

220>
L] rpoDAE {4

<400> 23
Met Glu Gln Asn Pro Gln Ser Gln Leu Lys Leu Leu Val Thr Arg Gly
1 H 10 15

Lys Glu Gln Gly Tyr Leu Thr Tyr Ala Glu Val Asn Asp His Leu Pro
20 25 30

Glu Asp Ile Val Asp Ser Asp Gln Ile Glu Asp Ile Ile Gln Met Ile
35 40 45

Asn Asp Met Gly Ile Gln Val Met Glu Glu Ala Pro Asp Ala Asp Asp
50 55 60

Leu Met Leu Ala Glu Asn Thr Ala Asp Glu Asp Ala Ala Glu Ala Ala
65 70 75 80

Ala Gln Val Leu Ser Ser Val Glu Ser Glu Ile Gly Arg Thr Thr Asp
85 90 95

Pro Val Arg Met Tyr Met Arg Glu Met Gly Thr Val Glu Leu Leu Thr
100 105 110

Arg Glu Gly Glu Ile Asp Ile Ala Lvs Arg Ile Glu Asp Gly Ile Asn
115 120 12¢

Gln Val GIn Cys Ser Val Ala Glu Tyr Pro Glu Ala Ile Thr Tyr Leu
130 135 140

[0028] Leu Glu GIn Tyr Asp Arg Val Glu Ala Glu Glu Ala Arg Leu Ser Asp
145 150 155 160

Leu Ile Thr Gly Phe Val Asp Pro Asn Ala Glu Glu Asp Leu Ala Pro
165 170 175

Thr Ala Thr His Val Gly Ser Glu Leu Ser Gln Glu Asp Leu Asp Asp
180 185 190

Asp Glu Asp Glu Asp Glu Glu Asp Gly Asp Asp Asp Ser Ala Asp Asp
195 200 205

Asp Asn Ser lle Asp Pro Glu Leu Ala Arg Glu Lys Phe Ala Glu Leu
210 215 220

Arg Ala Gln Tyr Val Val Thr Arg Asp Thr Ile Lys Ala Lys Gly Arg
225 230 236 240

Ser His Ala Thr Ala Gln Glu Glu Ile Leu Lys Leu Ser Glu Val Phe
245 250 255

Lys Gln Phe Arg Leu Val Pro Lys Gln Phe Asp Tyr Leu Val Asn Ser
260 265 270

Met Arg Val Met Met Asp Arg Val Arg Thr Gln Glu Arg Leu Ile Met
275 280 285

Lys Leu Cys Val Glu Gln Cys Lys Met Pro Lys Lys Asn Phe Ile Thr
290 295 300

Leu Phe Thr Gly Asn Glu Thr Ser Asp Thr Trp Phe Asn Ala Ala Ile
305 310 315 320

Ala Met Asn Lys Pro Trp Ser Glu Lys Leu His Asp Val Ser Glu Glu
325 330 335

Val His Arg Ala Leu Gln Lys Leu Gln Gln Ile Glu Glu Glu Thr Gly
340 345 350

44
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[0029]

Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

<210>
211>
<212>
<213>

<220>
<223>

<400>

Met
1

Lys

Glu

Asn

Leu
65

Glu
Glu
Asp
Asp

50

Met

Ile
355
Lvs
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

24

613
PRT

Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580
Arg

Asp

Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

N5

rpoDZE{f

24
Gln

Gln

Ile

35

Met

Leu

Asn
Gly

20
Val

Gly

Ala

Pro

5
Tyr
Asp

Ile

Glu

Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn
70

Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55
Thr

Asp
360
Lys
Lys
Gly
Gly
Pro
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40

Met

Ala

Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu

Asn
Glu
Tyr
Ile

410

Lys

Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys
10

Ala Glu

25
Ile

Glu

Asp

Glu

Glu

Glu

Arg Arg Met

Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu

Val

Asp

Ala

Asp
75

45

Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala

365
Glu

Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val

Asp

Ile
45

Asp

Ala

Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590

Val

Thr
His

30
Gln

Ala

Glu

Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met

Asp

Ala

Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Asn
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp

Ala
80
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[0030]

Ala
Pro
Arg
Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg

465
Glu

Gln
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450

Ser

Glu

Val
Arg
Gly
115
Gln
Gln

Thr

Thr

Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile

435

Arg

Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420

Arg

Ile

- Arg

Ala

Ser

85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro

Gln

Glu

Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met

470

Arg

Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455

Leu

Met

Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met

Gln

Leu

Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln

345
Ile

Lys
Asn
Tyr
425
Arg
Ile

Glu

Met

Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp

Arg

Thr

Leu L

250
Phe

Thr

Pro

Thr

Leu

330

Gln

Asn

Glu

Tyr

Ile

410

Lys

Ser

Glu

Met

Pro

Ile
Thr
Ile
Glu
Glu
155
Glu

Gln

Asp

Lys
Trp
315
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly

475
Glu

46

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

Arg

Asp

Arg Thr

Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn

Glu

Lys

Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Pro
Lys

Pro

Ile

Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu

Thr

Arg

Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Ser
Asn
Pro

480

Lys



CN 106029879 B

FF

5

3

31/52 Bl
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Val Leu
Asp Asp
Glu Leu

530

His Asp
545

Met Arg

Gly Lys

Lys Ala

Ser Phe
610

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

<400>
Met Glu
1

Lys Glu
Glu Asp
Asn Asp

50
Leu Met
65
Ala Gln
Pro Val
Arg Glu
Gln Val

130
Leu Glu

145
Leu Ile
Thr Ala

Asp Glu

Asp Asn

485

Lys Ile Ala
500

Glu Asp Ser
515

Pro Leu Asp
Val Leu Ala
Phe Gly Ile

565

Gln Phe Asp
580

Leu Arg Lys
595

Leu Asp Asp

25

613

PRT
ANILFF

rpoDZg A

25
Gln Asn Pro

Gln Gly Tyr
20

Ile Val Asp
35

Met Gly Ile
Leu Ala Glu
Val Leu Ser

85

Arg Met Tyr
100

Gly Glu Ile

Gln Cys Ser

Gln Tyr Asp

Thr Gly Phe
165

Thr His Val
180

Asp Glu Asp
195

Ser Ile Asp

Lys
His
Ser
Gly
550
Asp

Val

Leu

Met

Asp

Val

Arg

150

Val

Gly

Glu

Pro

Glu
Leu
Ala
535
Leu
Val

Thr

Arg

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala

135
Val

Pro
Gly
520
Thr
Thr
Asn

Arg

His

600

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp

200

Leu

Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185

Gly

Ala

490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly

Arg

Pro

Met Glu
Ile Glu
Ser Leu

540
Glu Ala
555
Tyr Thr
Ile Arg

Arg Ser

Leu Leu
Val Asn
Asp Ile
Ala Pro

60
Asp Ala
5
Ile Gly
Thr Val
Ile Glu
Glu Ala

140
Glu Ala

155
Glu Glu
Gln Glu

Asp Asp

Glu Lys

47

Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser

205
Phe

Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190

Ala

Ala

495
Ile

Pro
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp

Asp

Glu

Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp

Asp

Leu
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[0032]

Arg
295

o

Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

210
Ala

His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Arg
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

Tyr Val
Thr Ala
245

Arg Leu
260

Met Met
Val Glu
Gly Asn
Lys Pro

325

Ala Leu
340

Glu Gln

Ala Arg

Ile Ser

Leu Ile
405

Glu Tyr
420

Arg Gln

Ile Pro

Arg Gln

Ala Glu
485

Ile Ala
500

Asp Ser
Leu Asp
Leu Ala
Gly Ile

565

Phe Asp
580

Arg Lvs

Asp Asp

Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Arg

Glu

Lys

Val

280

Lys

Ser

Glu

Leu

Asp

360

Lys

Lys

Gly

Gly

Pro

440

Met

Gln

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Asp
Ile
Gln
265
Arg
Met
Asp
Lys
GIn
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys

Ser

Glu

Arg

Asp
570

Arg

Ile
235
Lys
Asp
Gln
Lys
Trp
al5
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly

475
Glu

- Met

Ile
Ser
Glu
555
Tyr

Ile

Arg

48

220

Lys

Leu

Tyr

Glu

Lys

300

Phe

Asp

Glu

Arg

Val

380

Asn

Leu

Ser

Ala

Ile

460

Arg

Asp

Glu

Glu

Leu

540

Ala

Thr

Arg

Ser

Ala

Ser

Leu

Arg

285

Asn

Asn

Val

Glu

Met S

365
Glu

Arg

Met

Thr

Asp

445

Asn

Gly

Lys

Thr

Asp

525

Arg

Lys

Leu

Gln

Glu
605

Val
270
Leu
Phe
Ala
Ser
Glu
350
Ala
Gly
Lys
Tyr

430
Gln

Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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210> 26
<211 613
<212> PRT
213> ANTFH
220>
{223> rpoDde {4
<400> 26
Met Glu GIn Asn Pro Gln Ser Gln Leu Lys Leu Leu Val Thr Arg Gly
1 H 10 15

Lys Glu Gln Gly Tyr Leu Thr Tyr Ala Glu Val Asn Asp His Leu Pro
20 25 30

Glu Asp Ile Val Asp Ser Asp Gln Ile Glu Asp Ile Ile Gln Met Ile
35 40 45

Asn Asp Met Gly Ile Gln Val Met Glu Glu Ala Pro Asp Ala Asp Asp
50 55 60

Leu Met Leu Ala Glu Asn Thr Ala Asp Glu Asp Ala Ala Glu Ala Ala
65 70 75 80

Ala Gln Val Leu Ser Ser Val Glu Ser Glu Ile Gly Arg Thr Thr Asp
85 90 95

Pro Val Arg Met Tyr Met Arg Glu Met Gly Thr Val Glu Leu Leu Thr
100 105 110

Arg Glu Gly Glu Ile Asp Ile Ala Lys Arg Ile Glu Asp Gly Ile Asn
115 120 125

Gln Val Gln Cys Ser Val Ala Glu Tyr Pro Glu Ala Ile Thr Tyr Leu
130 135 140

[0033] Leu Glu Gln Tyr Asp Arg Val Glu Ala Glu Glu Ala Arg Leu Ser Asp
145 150 155 160

Leu Ile Thr Gly Phe Val Asp Pro Asn Ala Glu Glu Asp Leu Ala Pro
165 170 175

Thr Ala Thr His Val Gly Ser Glu Leu Ser Gln Glu Asp Leu Asp Asp
180 185 190

Asp Glu Asp Glu Asp Glu Glu Asp Gly Asp Asp Asp Ser Ala Asp Asp
195 200 205

Asp Asn Ser lle Asp Pro Glu Leu Ala Arg Glu Lys Phe Ala Glu Leu
210 215 220

Arg Ala Gln Tyr Val Val Thr Arg Asp Thr Ile Lys Ala Lvs Gly Arg
225 230 235 240

Ser His Ala Thr Ala Gln Glu Glu Ile Leu Lys Leu Ser Glu Val Phe
245 250 255

Lys Gln Phe Arg Leu Val Pro Lys Gln Phe Asp Tyr Leu Val Asn Ser
260 265 270

Met Arg Val Met Met Asp Arg Val Arg Thr Gln Glu Arg Leu Ile Met
275 280 285

Lys Leu Cys Val Glu Gln Cys Lys Met Pro Lys Lys Asn Phe Ile Thr
290 295 300

Leu Phe Thr Gly Asn Glu Thr Ser Asp Thr Trp Phe Asn Ala Ala Ile
305 310 315 320

Ala Met Asn Lys Pro Trp Ser Glu Lys Leu His Asp Val Ser Glu Glu
325 330 335

Val His Arg Ala Leu Gln Lys Leu Gln Gln Ile Glu Glu Glu Thr Gly
340 345 350

49
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Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465

Glu

Val

His
545
Met
Gly

Lys

Ser

Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

210>
211>

<212

%
s

213>

<220>
223>

<400>

Met

1
Lys
Glu

Asn

Leu
65

Glu
Glu
Asp
Asp

50

Met

Ile
355
Lvs
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

27

613
PRT

Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Asp

Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

NLFFF|

rpoDZE {4

27
Gln

Gln

Ile

35

Met

Leu

Asn
Gly

20
Val

Gly

Ala

Pro

Tyr

Asp

Ile

Glu

Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn
70

Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Cys

Ser
Thr
Asp
Val

55
Thr

Asp
360
Lys
Lys
Gly
Gly
Pro
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40

Met

Ala

Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile

Glu

Asp

Asn
Glu
Tyr
1le

410

Lys

Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu

Glu

Glu

Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu

Val

Asp

Ala

Asp
75

50

Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu

Glu

Leu
540

Ala L

Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala

Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Thr
Asp

528

Arg

Leu

Gln

Glu
605

Val
Asp
Ile

45

Asp

Ala

Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln

Ala

Glu

Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met

Asp

Ala

Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp

Ala
80
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[0035]

Ala

Pro

Arg

Gln

Leu

145

Leu

Thr

Asp

Asp

Arg

99
i

Lys

Met

Lys

Leu

305

Ala

Val

Leu

Glu

Arg

385

Phe

Asp

Trp

Thr

Arg

465
Glu

Gln

Val

Glu

Val

130

Glu

Ile

Ala

Glu

Asn

210
Ala

- His

Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450

Ile

Glu

Val

Arg

Gln
Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg

Ser

Leu

Leu
Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile

Arg

Val

Ser

85
Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro

Gln

Glu
485

Ser

Met

Asp

Val

Arg

150

Val

Gly

Glu

Pro

Val

230

Gln

Val

Asp

Gln

Glu
310

Trp S

Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met

470

Arg

Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr

Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455

Leu

Met

Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lvs
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Pro
440
Met

Gln

Leu

Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile

Glu

Met

Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu

Met

Pro

490

Ile Gly
Thr Val
Ile Glu
Glu Ala

140

Glu Ala
155

Glu Glu
Gln Glu
Asp Asp
Glu Lys
220
Ile Lys
235
Lys Leu
Asp Tyr
Gln Glu
Lys Lys
300
Trp Phe
His Asp
Ile Glu
Arg Arg
Met Val

380
Thr Asn
395
Gly Leu
Phe Ser
Ile Ala
Thr Ile

460

Gly Arg

Glu Asp

51

Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285

Asn

Asn

Val S

Glu
Met
365
Glu
Arg

Met

Thr

Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu

Phe

Ala

Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys

Pro

Ile

Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu

Thr

Arg
495

Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro

480

Lys
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Val Leu
Asp Asp
Glu Leu

530

His Asp
545

Met Arg

Gly Lys

Lys Ala

Ser Phe
610

<210>
<11>
<212>
213>
<220>
223>

<400>
Met Glu
1

Lys Glu

Glu Asp

Asn Asp
50

Leu Met
65

Ala Gln
Pro Val
Arg Glu
Gln Val

130

Leu Glu
145

Leu Ile
Thr Ala

Asp Glu

Asp Asn
210

Lys Ile Ala
500

Glu Asp Ser
515

Pro Leu Asp
Val Leu Ala
Phe Gly Ile

565
Gln Phe Asp
Leu Arg Lys
595

Leu Asp Asp

28

613

PRT
NI

rpoDZE {4

28
Gln Asn Pro

Gln Gly Tyr
20

Ile Val Asp
35

Met Gly Ile
Leu Ala Glu
Val Leu Ser

85

Arg Met Tyr
100

Gly Glu Ile
115

Gln Cys Ser
Gln Tyr Asp
Thr Gly Phe

165

Thr His Val
180

Asp Glu Asp
195

Ser Ile Asp

Lys

His

Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn

70

Ser

Met

Asp

Val

Arg

150

Val

Gly

Glu

Pro

Glu
Leu
Ala
H3h
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val

Asp

Ser

Glu A

Glu
215

Pro
Gly
520
Thr
Thr
Asn
Arg

His
600

Gln

Tyr

Gln

40

Met

Ala

Glu

Glu

Ala

120

Glu

Glu

Pro

Glu

200

Leu

Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile

Glu

Asn
Leu
185
Gly

Ala

Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lvs

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser

Asp

Arg

Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu
Gln

Asp

Glu

52

Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu

Asn

Ile

Pro

60

Ala

Gly

Val

Glu

Ala

140

Ala

Glu

Glu

Asp

Lys
220

Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser

205
Phe

Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala

Ala

Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp

Asp

Glu

Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp

Asp

Leu
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Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Asp

Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

Val
230

Gln
Val
Asp
Gln
Glu

310

Trp

Gln L

Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Thr
Glu
Pro
Arg
Cys
295

Thr

Ser

Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Thr Ile
235

Leu Lys
250

Phe Asp

Thr Gln

Pro Lys

Thr Trp
315

Leu His
330

Gln Ile

Asn Arg

Glu Met

Tyr Thr
395

Ile Gly
410

Lys Phe
Ser Ile
Glu Asn
Val Gly

475

Pro Glu
490

Ser Met
Fhe Ile
Glu Ser
Arg Glu

555

Asp Tyr
570
Arg Ile

Ser Arg

53

Lys
Leu
Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lys
Met
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lyvs
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590

Val

Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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<210> 29

211> 613
212> PRT _
<213> NT 55
220>

<2235 rpoDAE £

<400> 29
Met Glu Gln Asn Pro Gln Ser Gln Leu Lvs Leu Leu Val Thr Arg Gly
1 5 10 15

Lys Glu Gln Gly Tyr Leu Thr Tyr Ala Glu Val Asn Asp His Leu Pro
20 25 30

Glu Asp Ile Val Asp Ser Asp Gln Ile Glu Asp Ile Ile Gln Met Ile
35 40 45

Asn Asp Met Gly Ile Gln Val Met Glu Glu Ala Pro Asp Ala Asp Asp
50 55 60

Leu Met Leu Ala Glu Asn Thr Ala Asp Glu Asp Ala Ala Glu Ala Ala
65 70 75 80

Ala Gln Val Leu Ser Ser Val Glu Ser Glu Ile Gly Arg Thr Thr Asp
85 90 95

Pro Val Arg Met Tyr Met Arg Glu Met Gly Thr Val Glu Leu Leu Thr
100 105 110

Arg Glu Gly Glu Ile Asp Ile Ala Lys Arg Ile Glu Asp Gly Ile Asn
115 120 125

Gln Val Gln Cys Ser Val Ala Glu Tyr Pro Glu Ala Ile Thr Tyr Leu
130 135 140

Leu Glu GIn Tyr Asp Arg Val Glu Ala Glu Glu Ala Arg Leu Ser Asp
[0038] 145 150 155 160

Leu Ile Thr Gly Phe Val Asp Pro Asn Ala Glu Glu Asp Leu Ala Pro
165 170 175

Thr Ala Thr His Val Gly Ser Glu Leu Ser Gln Glu Asp Leu Asp Asp
180 185 190

Asp Glu Asp Glu Asp Glu Glu Asp Glv Asp Asp Asp Ser Ala Asp Asp
195 200 206

Asp Asn Ser Ile Asp Pro Glu Leu Ala Arg Glu Lys Phe Ala Glu Leu
210 215 220

Arg Ala Gln Tyr Val Val Thr Arg Asp Thr Ile Lys Ala Lys Gly Arg
225 230 235 240

Ser His Ala Thr Ala Gln Glu Glu Ile Leu Lys Leu Ser Glu Val Phe
245 250 255

Lys Gln Phe Arg Leu Val Pro Lys Gln Phe Asp Tyr Leu Val Asn Ser
260 265 270

Met Arg Val Met Met Asp Arg Val Arg Thr Gln Glu Arg Leu Ile Met
275 280 285

Lys Leu Cys Val Glu Gln Cys Lys Met Pro Lys Lys Asn Phe Ile Thr
290 295 300

Leu Phe Thr Gly Asn Glu Thr Ser Asp Thr Trp Phe Asn Ala Ala Ile
305 310 315 320

Ala Met Asn Lys Pro Trp Ser Glu Lys Leu His Asp Val Ser Glu Glu
325 330 335

Val His Arg Ala Leu Gln Lys Leu Gln Gln Ile Glu Glu Glu Thr Gly
340 345 350

Leu Thr Ile Glu Gln Val Lys Asp Ile Asn Arg Arg Met Ser Ile Gly

54
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[0039]

Glu
Arg
385
Phe

Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Ala L

370

Leu

Leu

Lys

Trp

Ile

450

Ile

Glu

Leu

Asp

Leu

530

Asp

Arg

Lys

Ala

Phe
610

<210~
211>
212>
213>

£220>
{223>

<400>

Met
1

Lys
Glu
Asn
Leu

65
Ala

Glu
Glu
Asp
Asp

50

Met

Gln

355

Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

30

613
PRT

Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Asp

Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lvs

Asp

AR5

rpoDZE {4

30
Gln

Gln

Ile

35

Met

Leu

Val

Asn
Gly

20
Val
Gly

Ala

Leu

Pro
5
Tyr

Asp

Ile

Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55

Thr

Val

360

Lys
Lys
Gly
Gly
Pro
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40
Met

Ala

Glu

Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala

Thr

Glu
585

Pro S

Leu
Ala

25
Ile
Glu

Asp

Ser

Glu
Tyr
Ile
410
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp

570

Arg

Lys

10
Glu
Glu
Glu

Glu

Glu

Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu

Val

Asp

Ala

Asp

75
Ile

Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60

Ala

Gly

55

365
Glu

Arg

Met

Thr

Glu

Lys

Thr

Gln

Glu
605

Val
Asp
Ile

45
Asp

Ala

Arg

Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590

Val

Thr
His

30
Gln
Ala

Glu

Thr

Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp

Ala

Thr

Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Gly

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80

Asp
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[0040]

Pro
Arg
Gln
Leu
145

Leu

Thr

Arg

225

e,

Ser

Lys

Met

Lys

Leu

305

Ala

Val

Leu

Glu

Arg

385
Phe

Thr

Arg
465

Glu

Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450

Ile

Glu

Arg
Gly
115
Gln
Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg

Ser

Leu

85

Met Tyr
100

Glu Ile

Cys Ser

Tyr Asp

Gly Phe
165

His Val
180

Glu Asp

Ile Asp

Tyr Val

Thr Ala
245

Arg Leu
260

Met Met
Val Glu
Gly Asn
Lys Pro

325

Ala Leu
340

Glu Gln
Ala Arg
Ile Ser
Leu Ile

405
Glu Tyr

420
Arg Gln
Ile Pro

Arg Gln

Ala Glu
485

Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met

470

Arg

Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455

Leu

Met

Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Pro
440
Met

Gln

Leu

Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
GIn
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile

Glu

Met

Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn

Glu

Tyr

Met

Pro
490

Thr
Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Lys
Asp
Gln
Lys
Trp
315
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly

475
Glu

56

Val
Glu
Ala
140
Ala

Glu

Glu

Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460

Arg

Asp

Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365

Glu

Arg

Met L

Thr
Asp
445
Asn

Glu

Lys

Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser

Ala

Gly

Tyr
430
Gln
Lys

Pro

Ile

95

Leu

Ile

Tyr

Ser

Ala

175

Asp

Asp

Glu

Gly

Val

255

Asn

Ile

Ile

Ala

Glu

335

Thr

Ile

Asn

Leu

Ala

415

Ala

Ala

Leu

Thr

Arg
495

Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
GIn
400
Val
Thr
Arg
Asn
Pro

480

Lys
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[0041]

Val Leu
Asp Asp
Glu Leu

530

His Asp
545

Met Arg

Gly Lys

Lys Ala

Ser Phe
610

<210>
211>
<212>
{213>
<220>
£223>

<400>
Met Glu
1

Lys Glu

Glu Asp

Asn Asp
50

Leu Met
65

Ala GlIn
Pro Val
Arg Glu
Gln Val

130
Leu Glu

145
Leu Ile
Thr Ala

Asp Glu

Asp Asn
210

Lys Ile Ala
500

Glu Asp Ser
515

Pro Leu Asp
Val Leu Ala
Phe Gly Ile

565

Gln Phe Asp
580

Leu Arg Lys
595

Leu Asp Asp

31
613
FRT
ATLF51

rpoDZZ{k

31
Gln Asn Pro

Gln Gly Tyr
20

Ile Val Asp
35

Met Gly Ile
Leu Ala Glu
Val Leu Ser

85

Arg Met Tyr
100

Gly Glu Ile
115

Gln Cys Ser
Gln Tyr Asp
Thr Gly Phe

165

Thr His Val
180

Asp Glu Asp
195

Ser Ile Asp

Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln
Leu
Ser
Gln
Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly

Glu

Pro

Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Thr

Asp

Val

55

Thr

Val

Arg

Ile

Ala

135

Val

Asp

Ser

Glu

Glu
215

Pro Ile Ser

Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp

200

Leu

505

Asp

Thr

Ala

Pro

Glu

585

Pro

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185

Gly

Ala

Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro

Glu

Ala
170

Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu

155
Glu

Ser Gln

Asp

Arg

Asp

Glu

57

Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60
Ala
Gly
Val
Glu
Ala
140
Ala
Glu
Glu

Asp

Lys
220

Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser

205
Phe

Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190

Ala

Ala

Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp

Asp

Glu

Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp

Ala

80

Asp

Thr

Asn

Leu

Asp

160

Pro

Asp

Asp

Leu
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[0042]

Arg
225

Ser

Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Ala
His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

<210>

Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Arg
Leu

595

Leu

32

Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Tyr

Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
H65
Asp

Lys

Asp

Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Thr
Glu
Pro
Arg
Cvs
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
536
Leu
Met

Thr

Arg

Arg

Glu

Lys

Val

280

Lys

Ser

Glu

Leu

Asp

360

Lys

Gly

Gly

Pro

440

Met

Gln

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Asp Thr Ile Lys

Ile
Gln
265
Arg
Met
Asp
Lys
Gln

345
Ile

s Lys

Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

235

Lys Leu

Asp Tyr

Gln Glu

Lys Lys
300

Trp Phe
315

His Asp

Ile Glu

Arg Arg

Met Val
380

Thr Asn
395

Gly Leu
Phe Ser
Ile Ala
Thr Ile

460
Gly Arg
475
Glu Asp
Met Glu
Ile Glu
Ser Leu
540
Glu Ala
h55
Tyr Thr

Ile Arg

Arg Ser

58

Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu
Lvs
Thr
Asp
525
Arg
Lys
Leu

Gln

Glu
605

Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
a57H

Glu

Leu

Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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211> 613
212> PRT
213> NI %1
220>

£223> rpoD#E (%

400> 32
Met Glu Gln Asn Pro Gln Ser Gln Leu Lys Leu Leu Val Thr Arg Gly
1 5 10 15

Lys Glu Gln Gly Tyr Leu Thr Tyr Ala Glu Val Asn Asp His Leu Pro
20 25 30

Glu Asp Ile Val Asp Ser Asp Gln Ile Glu Asp Ile Ile Gln Met Ile
35 40 45

Asn Asp Met Gly Ile Gln Val Met Glu Glu Ala Pro Asp Ala Asp Asp
50 55 60

Leu Met Leu Ala Glu Asn Thr Ala Asp Glu Asp Ala Ala Glu Ala Ala
65 70 75 80

Ala GIn Val Leu Ser Ser Val Glu Ser Glu Ile Gly Arg Thr Thr Asp
85 90 95

Pro Val Arg Met Tyr Met Arg Glu Met Gly Thr Val Glu Leu Leu Thr
100 105 110

Arg Glu Gly Glu Ile Asp Ile Ala Lys Arg Ile Glu Asp Gly Ile Asn
115 120 125

Gln Val Gln Cyvs Ser Val Ala Glu Tyr Pro Glu Ala Ile Thr Tyr Leu
130 135 140

Leu Glu Gln Tyr Asp Arg Val Glu Ala Glu Glu Ala Arg Leu Ser Asp
145 150 155 160
[0043]
Leu Ile Thr Gly Phe Val Asp Pro Asn Ala Glu Glu Asp Leu Ala Pro
165 170 175

Thr Ala Thr His Val Gly Ser Glu Leu Ser Gln Glu Asp Leu Asp Asp
180 185 190

Asp Glu Asp Glu Asp Glu Glu Asp Gly Asp Asp Asp Ser Ala Asp Asp
195 200 205

Asp Asn Ser Ile Asp Pro Glu Leu Ala Arg Glu Lys Phe Ala Glu Leu
210 215 220

Arg Ala Gln Tyr Val Val Thr Arg Asp Thr Ile Lys Ala Lys Gly Arg
225 230 236 240

Ser His Ala Thr Ala GIn Glu Glu Ile Leu Lys Leu Ser Glu Val Phe
245 250 255

Lys Gln Phe Arg Leu Val Pro Lys Gln Phe Asp Tyr Leu Val Asn Ser
260 265 270

Met Arg Val Met Met Asp Arg Val Arg Thr Gln Glu Arg Leu Ile Met
275 280 285

Lys Leu Cys Val Glu Gln Cys Lys Met Pro Lys Lys Asn Phe Ile Thr
290 295 300

Leu Phe Thr Gly Asn Glu Thr Ser Asp Thr Trp Phe Asn Ala Ala Ile
305 310 315 320

Ala Met Asn Lys Pro Trp Ser Glu Lys Leu His Asp Val Ser Glu Glu
325 330 335

Val His Arg Ala Leu GIn Lys Leu GIn Gln Ile Glu Glu Glu Thr Gly
340 345 350

Leu Thr Ile Glu GIn Val Lys Asp Ile Asn Arg Arg Met Ser Ile Gly
355 360 365

59
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[0044]

Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ser
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

<210>
211>
212>
213>

<220>
223>

<400>

Met
1

Lys
Glu
Asn
Leu

65
Ala

Glu
Glu
Asp
Asp

50

Met

Gln

Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Leu
Leu

595

Leu

33

613
PRT

Ala Arg

Ile Ser

Leu Ile
405

Glu Tyr
420

Arg Gln

Ile Pro

Arg Gln

Ala Glu
485

Ile Ala
500

Asp Ser

Leu Asp

Leu Ala

Gly Ile
565

Phe Asp
580

Arg Lvs

Thr Asp

NI 3

rpoD ¢ {4

33
Gln

Gln

Ile

35

Met

Leu

Val

Asn Pro

Gly Tyr
20

Val Asp

Gly Ile

Ala Glu

Leu Ser
85

Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn

70
Ser

Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Val

Thr

Arg

Ser
Thr
Asp
Val

55

Thr

Val

Lys

Lys

Gly

Gly

Thr

440

Met

Gln

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Gln
Tyr
Gln

40
Met

Ala

Glu

Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile
Glu

Asp

Ser

Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu

Glu

Glu
90

Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile

60

Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60

Ala

Gly

Glu

Arg

Met

Thr

Asp

445

Asn

Glu

Lys

Thr

Asp

525

Arg

Lys

Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp

Ala

Arg

Ala

Gly

Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala

Glu

Thr

Asn

Leu

s Ala

415
Ala

Ala
Leu
Thr
Arg
495
Ile
Pro
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp

Ala

Thr
95

Leu
Gln
400
Val
Thr
Ser
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80

Asp
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[0045]

Pro
Arg
Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465

Glu

Val

Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn

210
Ala

Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile

Glu

Leu

Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
3565
Lys
Val
Asp
Phe
Ile
435
Arg
Ser

Leu

Lys

Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg

Ala

Ile

Tyr
Ile
Ser
Asp
Phe
165
Val
Asp
Asp
Val
Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
GIn
Glu

485
Ala

Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470

Arg

Lys

Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu

Met

Glu

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

Leu

Pro

Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu

Met

Ile

Gly

Arg

Pro

Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro

490

Ser

Thr Val Glu

Ile
Glu
Glu
155
Glu
Gln
Asp
Glu
Ile
235
Lys
Asp
Gln
Lys
Trp
315
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475

Glu

Met

61

Glu

Ala

140

Ala

Glu

Glu

Asp

Lys

Lys

Leu

Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg

Asp

Glu

Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Glu

Lys

Thr

Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr

430
Gln

Pro

Ile

Pro

Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415

Ala

Ala

s Leu

Thr

Arg
495

Ile

Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480

Asn

Gly
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Asp Asp
Glu Leu
530

His Asp
545

Met Arg
Gly Lys
Lys Ala

Ser Phe
610

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

<400>
Met Glu
|

Lys Glu
Glu Asp
Asn A§p

50

Leu Met
65

Ala Gln
Pro Val
Arg Glu
Gln Val

130

Leu Glu
145

Leu Ile
Thr Ala
Asp Glu
Asp Asn

210

Arg Ala

500

Glu Asp Ser
515

Pro Leu Asp
Val Leu Ala
Phe Gly Ile

565

Arg Phe Asp
580

Leu Arg Lys
595

Leu Gly Asp

34
613
PRT

ATF3
rpoDZg {4

34
Gln Asn Pro
5

Gln Gly Tyr
20

Ile Val Asp
35

Met Gly Ile
Leu Ala Glu
Val Leu Ser

85

Arg Met Tyr
100

Gly Glu Ile
115

Gln Cys Ser
Gln Tyr Asp

Thr Gly Phe
165

Thr His Val
180

Asp Glu Asp
195

Ser Ile Asp

Gln Tyr Val

His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn

70

Ser

Met

Asp

Val

Arg

150

Val

Gly

Glu

Pro

Val

Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu

215
Thr

Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200

Leu

Arg

Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly

Ala

Asp

Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp

Arg

Thr

Ile Glu
Ser Leu

540
Glu Ala
Tyr Thr

Ile Arg

Arg Ser

Leu Leu

Val Asn

Asp lle

Ala Pro
60

Asp Ala
75

Ile Gly
Thr Val
Ile Glu
Glu Ala

140
Glu Ala

155

Glu Glu

Gln Glu

Asp Asp

Glu Lys
220

Ile Lys

62

Asp
h2h
Arg
Lyvs
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205

Phe

Ala

510
Thr

Ala

Val

Glu

Ile

590

Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala

Ala

Lys

Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp

Glu

Gly

Leu

Thr

Gly

Pro

Ile

Asp

Ala

80

Asp

Thr

Asn

Leu

Asp

160

Pro

Asp

Asp

Leu

Arg
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225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

His
Gln
Arg
Leu
290
Phe
Met
His
Thr
Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

<210>
211>

Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lvs
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Arg
Leu

595

Leu

35

613

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

Asp

Leu

Gly
Phe
580

Arg

Asp

Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

230
Gln

Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp

360

Lys

Gly
Gly
Pro
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile

Glu

Met

Ala
Thr
Glu

585

Pro

Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

(o]
(=]
o

Lys
Asp
Gln
Lys
Trp
315
His
Ile
Arg
Met
Thr
395
Gly
Phe
Ile
Thr
Gly
475
Glu
Met
Ile
Ser
Glu
55b
Tyr

Ile

Arg

Leu
Tyr
Glu
Lys
300
Phe
Asp
Glu
Arg
Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu

Glu

Leu

540

Ala L

Thr

Arg

Ser

63

Ser
Leu
Arg
285

Asn

Glu

Met S

365
Glu

Arg
Met
Thr
Asp
445
Asn
Glu
Lvs
Thr
Asp

525

Arg

Leu

Gln

Glu
605

Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510

Thr

Ala

s Val

Glu

Ile
590

Val

Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr
Ile
Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

240
Phe

Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg
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212>
213>

<220>
<223>

<400>

Met
1
Lys
Glu
Asn
Leu
65
Ala
Pro
Arg
Gln
Leu
145
Leu
Thr
Asp

Asp

Arg

225

i

Ser
Lys
Met
Lys
Leu
305
Ala

Val

Leu

Glu
Glu
Asp
Asp

50
Met
GIn
Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met

His

Thr

PRT

ANTLF3

rpo

35
Gln

Gln
Ile

35
Met
Leu
Val
Arg
Gly
115
Gln
Gln
Thr
Thr
Asp
195
Ser
Gln
Ala
Phe
Val
275
Cys
Thr
Asn

Arg

Ile
355

DAE %

Asn Pro
5

Gly Tyr
20

Val Asp
Gly Ile
Ala Glu
Leu Ser

85

Met Tyr
100

Glu Ile
Cys Ser
Tyr Asp
Gly Phe

165

His Val
180

Glu Asp

Ile Asp

Tyr Val

Thr Ala
245

Arg Leu
260

Met Met

Val Glu

Gly Asn

Lys Pro

325

Ala Leu
340

Glu Gln

Gln
Leu
Ser
Gln
Asn

70
Ser
Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp

Gln

Val

Ser
Thr
Asp
Val

55
Thr
Val
Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser

Lys

Lyvs

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200
Leu
Arg
Glu
Lys
Val
280
Lys
Ser
Glu

Leu

Asp
360

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln

345
Ile

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330

Gln

Asn

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu
Gln

Asp

Glu

Ile Ly

235

Lys
Asp
Gln
Lys
Trp
315
His
Ile

Arg

64

Leu

Asn

Ile

Pro

60

Ala

Gly

Val

Glu

Ala

140

Ala

Glu

Glu

Asp

Lys

220

Leu

Tyr

Glu

Lys

300

Phe

Asp

Glu

Arg

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser

205
Phe

Ala L

Ser
Leu
Arg
285

Asn

Asn

Val S

Glu

Met
365

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110

Gly

Thr

Leu
Leu
190
Ala

Ala

Glu

Val
270

Leu

Phe

Ala

Glu
350

Ser

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335

Thr

Ile

Gly
Pro
Ile
Asp
Ala

80
Asp
Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu

Gly

Gly
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Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly

Lys

Ser

Ala
370
Leu
Leu
Lys
Trp
Ile
450
Ile
Glu
Leu
Asp
Leu
530
Asp
Arg
Lys

Ala

Phe
610

<210>
<11>
{212>
213>

<220>
<223>

<400>

Met
1

Lys
Glu
Asn
Leu

65
Ala

Glu
Glu
Asp
Asp

50

Met

Gln

Lys
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lys
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

36

613
PRT

Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Gly

Arg
Ser
Ile
405
Tyr
Gln
Pro
GIn
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

AT

rpoDZE {4

36
Gln

Gln

Ile

35

Met

Leu

Val

Asn
Gly

20
Val

Gly

Ala

Pro

Tyr

Asp

Ile

Glu

Ser
85

Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asn

70
Ser

Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met
Glu
Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55

Thr

Val

Lys

Lys

Gly

Gly

Pro

440

Met

Gln

Leu

Pro

Gly

520

Thr

Thr

Asn

Arg

His
600

Gln
Tyr
Gln

40
Met

Ala

Glu

Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile

Glu

Asp

Glu
Tyr
Ile

410

Lys

Met
Thr
395
Gly

Phe

Ser Ile

Glu
Met
Pro
490
Ser
Phe
Glu
Arg
Asp
570

Arg

Ser

Lys

10
Glu
Glu
Glu

Glu

Glu
90

Thr
Gly
475
Glu
Met
Ile
Ser
Glu
555
Tyr

Ile

Arg

Leu
Val
Asp
Ala
Asp

75
Ile

65

Val
380
Asn
Leu
Ser
Ala
Ile
460
Arg
Asp
Glu
Glu
Leu
540
Ala
Thr

Arg

Ser

Leu
Asn
Ile
Pro

60

Ala

Gly

Glu

Arg

Met

Thr

Asp

445

Asn

Glu

Lys

Thr

Asp

525

Arg

Lys

Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp

Ala

Arg

Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro
Ile
Pro
510
Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala

Glu

Thr

Asn
Leu
Ala
415
Ala
Ala
Leu
Thr
Arg
495
Ile
Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp

Ala

Thr
95

Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480
Lys
Gly
Leu
Thr
Arg
560
Val

Ala

Arg

Gly
Pro
Ile
Asp
Ala

80

Asp
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Pro
Arg
Gln
Leu
145
Leu
Thr
Asp
Asp
Arg
225
Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465

Glu

Val

Val
Glu
Val
130
Glu
Ile
Ala
Glu
Asn
210
Ala
His
Gln
Arg
Leu
290
Phe
Met
His

Thr

Ala L

370

Leu
Leu
Lys
Trp
Ile
450
Ile

Glu

Leu

Arg

Gly

115

Gln

Gln

Thr

Thr

Asp

195

Ser

Gln

Ala

Phe

Val

275

Cys

Thr

Asn

Arg

Ile

355

Val

Asp

Phe

Ile

435

Arg

Ser

Leu

Lys

Met
100
Glu
Cys
Tyr
Gly
His
180
Glu
Ile
Tyr
Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg

Val

Ile
500

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

485
Ala

Met
Asp
Val
Arg
150
Val
Gly
Glu
Pro
Val
230
Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470

Arg

Lys

Arg
Ile
Ala
135
Val
Asp
Ser
Glu
Glu
215
Thr
Glu
Pro
Arg
Cys
295
Thr
Ser
Lys
Lvs
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu

Met

Glu

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

Leu

Pro

Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly
Ala
Asp
Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
Ile
Glu

Met

Ile
505

Gly
Arg
Pro
Glu
Ala
170
Ser
Asp
Arg
Thr
Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro

490

Ser

Thr Val
Ile Glu
Glu Ala

140

Glu Ala
155

Glu Glu

Gln Glu

Asp Asp

Glu Lys
220

Ile Lys
235

Lys Leu

Asp Tyr

Gln Glu

Lys Lys
300

Trp Phe
315

His Asp

Ile Glu

Arg Arg

Met Val
380

Thr Asn
395

Gly Leu
Phe Ser
Ile Ala
Thr Ile

460

Gly Arg
475
Glu Asp

Met Glu

66

Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205
Phe
Ala
Ser
Leu
Arg
285
Asn
Asn
Val
Glu
Met
365
Glu
Arg
Met
Thr
Asp
445
Asn
Gly

Lys

Met

Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala
Ala
Lys
Glu
Val
270
Leu
Phe
Ala
Ser
Glu
350
Ser
Ala
Gly
Lys
Tyr
430
Gln
Lys
Pro

Ile

Pro

510

Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp
Glu
Gly
Val
255
Asn
Ile
Ile
Ala
Glu
335
Thr

Ile

Asn

Ala
415
Ala
Ala
Leu
Thr
Arg

495
Ile

Thr
Asn
Leu
Asp
160
Pro
Asp
Asp
Leu
Arg
240
Phe
Ser
Met
Thr
Ile
320
Glu
Gly
Gly
Leu
Gln
400
Val
Thr
Arg
Asn
Pro
480

Lvs

Gly
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Asp Asp
Glu Leu
530

His Asp
545

Met Arg

Gly Lys

Lys Ala

Ser Phe
610

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

<400>
Met Glu
1

Lys Glu

Glu Asp

Asn Asp
50

Leu Met
65

Ala Gln

Pro Val

Arg Glu

Gln Val
130

Leu Glu
145

Leu Ile
Thr Ala
Asp Glu
Asp Asn

210

Arg Ala
225

Glu Asp Ser
515

Pro Leu Asp
Val Leu Ala
Phe Gly Ile

565

Gln Phe Asp
580

Leu Arg Lys
595

Leu Asp Asp

37
613

PRT
ANTLJFH|

rpoDZz &

37
Gln Asn Pro

Gln Gly Tyr
20

Ile Val Asp
35

Met Gly Ile
Leu Ala Glu
Val Leu Ser

85

Arg Met Tyr
100

Gly Glu Ile
115

Gln Cys Ser
Gln Tyr Asp
Thr Gly Phe

165

Thr His Val
180

Asp Glu Asp
195

Ser lle Asp

Gln Tyr Val

His
Ser
Gly
550
Asp

Val

Leu

Gln

Leu

Ser

Gln

Asp

Val

Arg

150

Val

Gly

Glu

Pro

Val
230

Leu
Ala
535
Leu
Met

Thr

Arg

Ser
Thr
Asp
Val

55

Thr

Val

= Arg

Ile
Ala
135
Val
Asp
Ser
Glu
Glu

215
Thr

Gly
520
Thr
Thr
Asn

Arg

His
600

Gln
Tyr
Gln

40
Met
Ala
Glu
Glu
Ala
120
Glu
Glu
Pro
Glu
Asp
200

Leu

Arg

Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
Ala

25
Ile
Glu
Asp
Ser
Met
105
Lys
Tyr
Ala
Asn
Leu
185
Gly

Ala

Asp

Phe
Glu
Arg
Asp

570

Arg

Lys

10
Glu
Glu
Glu
Glu
Glu

90
Gly
Arg
Pro
Glu
Ala
170
Ser
Asp

Arg

Thr

Ile

Ser

Leu
Val
Asp
Ala
Asp

75
Ile
Thr
Ile
Glu
Glu
155
Glu
Gln
Asp

Glu

Ile
235

67

Glu
Leu
540
Ala
Thr

Arg

Ser

Leu

Asn

Ile

Pro

60

Ala

Gly

Val

Glu

Ala

140

Ala

Glu

Glu

Asp

Asp
525
Arg
Lys
Leu

Gln

Glu
605

Val
Asp
Ile

45
Asp
Ala
Arg
Glu
Asp
125
Ile
Arg
Asp
Asp
Ser
205

Phe

Ala

Thr
Ala
Val
Glu
Ile

590
Val

Thr
His

30
Gln
Ala
Glu
Thr
Leu
110
Gly
Thr
Leu
Leu
Leu
190
Ala

Ala

Lys

Thr
Ala
Leu
Glu
575

Glu

Leu

Arg

15
Leu
Met
Asp
Ala
Thr

95
Leu
Ile
Tyr
Ser
Ala
175
Asp
Asp

Glu

Gly

Leu
Thr
Arg
560
Val

Ala

Arg

Gly

Pro

Ile

Asp

Ala

80

Asp

Thr

Asn

Leu

Asp

160

Pro

Asp

Asp

Leu

Arg
240
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Ser
Lys
Met
Lys
Leu
305
Ala
Val
Leu
Glu
Arg
385
Phe
Asp
Trp
Thr
Arg
465
Glu
Val
Asp
Glu
His
545
Met
Gly
Lys

Ser

His

Gln

Arg

Leu

290

Phe

Met

His

Thr

Ala

370

Leu

Leu

Lys

Trp

Ile

450

Glu

Leu

Asp

Leu

530

Asp

Arg

Lys

Phe
610

Ala
Phe
Val
275
Cys
Thr
Asn
Arg
Ile
355
Lvs
Val
Asp
Phe
Ile
435
Arg
Ser
Leu
Lvs
Glu
515
Pro
Val
Phe
Gln
Leu

595

Leu

Thr
Arg
260
Met
Val
Gly
Lys
Ala
340
Glu
Ala
Ile
Leu
Glu
420
Arg
Ile
Arg
Ala
Ile
500
Asp
Leu
Leu
Gly
Phe
580

Arg

Asp

Ala
245
Leu
Met
Glu
Asn
Pro
325
Leu
Gln
Arg
Ser
Ile
405
Tyr
Gln
Pro
Gln
Glu
485
Ala
Ser
Asp
Ala
Ile
565
Asp

Lys

Asp

Gln
Val
Asp
Gln
Glu
310
Trp
Gln
Val
Arg
Ile
390
Gln
Arg
Ala
Val
Met
470
Arg
Lys
His
Ser
Gly
550
Asp

Val

Leu

Glu
Pro
Arg
Cys
205
Thr
Ser
Lys
Lys
Ala
375
Ala
Glu
Arg
Ile
His
455
Leu
Met

Glu

Leu

Thr

Cys

Glu
Lys
Val
280
Lys
Ser
Glu
Leu
Asp
360
Lys
Lys
Gly
Gly
Thr
440
Met
Gln
Leu
Pro
Gly
520
Thr
Thr
Asn

Arg

His
600

Ile
Gln
265
Arg
Met
Asp
Lys
Gln
345
Ile
Lys
Lys
Asn
Tyr
425
Arg
lle
Glu
Met
Ile
505
Asp
Thr
Ala
Thr
Glu

585

Pro

Leu
250
Phe
Thr
Pro
Thr
Leu
330
Gln
Asn
Glu
Tyr
Ile
410
Lys
Ser
Glu
Met
Pro
490
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Arg
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475
Glu

Met

Ile
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Ser
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Arg
285
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Val
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Met
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525
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Val
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Ser
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510
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Glu
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Leu
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Leu
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560
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