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L — i) & N - FF SRR AL I R 1 7 9, G I R A5 3R DAL - B BN R , AR 750N
SEQ ID NO: 2/ &% R IR EEECODC 2 B2 7 #1INSEQ 1D NO: 611 J Ji - N - H B 5 7 il
AtPMT AN =3 = RUR I e A B AT B A A T 75, Hod

P ik i S AL B 2 S L R 7 41 9 SEQ 1D NO: 141 AaDAO28Y 2 2 L% % 41 JSEQ 1D NO:
18JAaDA03

2. UBUR B SR LT (1) 75325, HERREAE T, BT i e SE AL B2 = LR )7 41 9 SEQ 1D NO: 18
[¥]AaDAO3

3. —Fh AR, o3RI QBRI B SR 1 52 BT I 1Y) 5 S B I AR BEECODC | i i -N - FE R e %
BEEA tPMT A A AL 1 -

4 BRI B SR 3R IR B A ), FLARFAEAE T, BTl A= 3 B K AT o AR RS I B

5. UNAURIZE R 3P il I B AR A, FLARFAEAE T, B it 26 40 4 R I BF , I HLRiBR 1 25 A
AH HP AN - FR 28 T S JE AT ALD4 L ALDS FTHED

6. AR EE R 5 BTl B A ), FARFEAE T, B BR VP % BRI 3R I8 7 51 FSEQ 1D NO: 84
1) 4 R -6 B 2 DRI SAM2 o

7 UBUR)EE 3R 3 - 6 H AT — T BT 3 ) sl A 4 7 1) 88 N - R R L gk o 16 52 FH

8. AR R EE R 7 ik (1) B2 5 FLREAEAE T, 8 3 W BUR) 3R 3 - 6 R AT — T o BT il I 2B
W R SR A 7N - FR S s ik

9. WAL RN ZE R 8 i (1) B2, FLRFAELE T, 24 B B AR 2 K T v ), 355 7 R SR LB RS
FRIE s Y P IR T A ) A R IR RN , 1% 97 36 2 YPD RS IR 3
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N- FRECRLE RS IR B £ & B 75 7%

BRARGE
[0001] A B J& T E WAL AR RS S AR U, FL AL, 948 B — RN - F S nbt et bk 1)
G T i

BEEEA

[0002] R IFFRAAWIN- B LML S bk (N-methylpyrrolinium) , LRI RIELE, &
FARANCH, N 78— IR BT T E5N-F S T BT A2 ok IR 1 ey T Rt
VIR SR =W 25 0 FE i FLE DI A W) & & A 3R 1 OB P [a) ik o AL - SR BRI IR N - H
FEnty % wbk A= A AR 26338 ((Chase et al.2003; Dridger 2004 ; Hikkinenet al.2005;
Ruetsch et al.2001.) ,Z WKL, A35 =20 L- &% 5 & B M A2 B A0 28 i JE i, s
JIEAEN - FR 2 3 6 I () A AT P 25 RN - FR A 69 i , N - B AL I8 et — 2D il e S AL AR AL
AR RSN - 2 T N - R U T I I A ) R RO R T RN - B S b

N*CI
N
[0003] Q

I
[0004]  H Fi A1k, DAN- FF Bt ng bk Sy A W06 b A TR AR J o T A i 2 AR il 3 5 AR
VIR SRS B T TR K RN A A R @I A Y R E N IR EL A0 B, ¥ B AR &
WA G OB RIE R TN, SEHL 1 AR A R U5 1Y) — 8 H1 22 24 FH AL G 0 1) e s 20 ok
(Kotopka et al.2018;Li et al.2018.) , & TN~ FH ERIL I 0k 1¥) A 1) & 7 VE AN BE 7R AR
A RIS & 2 A 5 [RS8 AN - B itk il ik Sy (] 44 1 JB vy T S G ot 28 Pk 1) i
TRAARAT S S5 G AR (LAt o
[0005]  7EN- HI LML IR IK A= 9 & B, RAA B GRS TE A= e 18 2] TR L
i (Nguyen et al.2015;Qian et al.2010) . H R4 22 W0 diN- BRI & bk A= M0 & i ig
A H ARG % 2 Docimo et al.2012;Heim etal.2007;Liu et al.2005) , T/
B R JF SE A T R i ) T VA PEAR , I % e FL e b b e A R S AE ) ik
N - FE 35 i g Wk ) 50 3R o i BHEL ) = 4 — R TR R A 1R 7 6 b R AR e ) B YR A A, X
AR HA R S AR S IR L. 2%, TR AR RS i L L — LB SR E 4 dn
i EE ST E S Kai et al.2012.) , 3 A HEFHEIE M K E (Cui et
al.2015.) , RIFRAT AR ) = 53 = B S8 AL I (AaDAOs) ) e IEAT 1 9T
[0006] AR Ffr & 6, Ak 273 N - R e b gt bk A7 £E R 55875 G R i) i) R, 5 380 e R AT
BRI 2R ) 28 T 2R 2 DR B A S 87 S AR A A R R s B = 4 /D S AR s AR )
il V2 LU A A= WD A2 O AR W 5| TR RTIR B 7V
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LZRAR

[0007] Dy 7 SEEIUN - HH J ik gt Wbk 1 A 40 18 R A1 1028 3 D B 8 60 S Vi 2 v T o AT SRR B
1% i 2 B (EcODC) 1l B 5 SR U 8 i -N - FE R 3L B2 g (AtPMT) DL K =43 — SR I i S AL i
(AaDAOs) BEAT AN SEAEAL IRYIL - SRR I [ NE, ik B e g 4H & 1 v AT 1 o T K A i
RER AL T 5L BUE M, I BEEERAESS 5, FRATTGE FAE 9 e 35 40 B AR TN - R nt g b 1
PP ISk B B 5 A BB R T A 72N - FR R I e Ik S N - R bt s oA 9058 o B2 A i ) S D 6
FEALIERE.

[0008]  ELAART & , AR BHSRAL T — P &N - B SEE I bk 1) 77 v, BHE W P 3R : AL - B
B2 MR, FHEIERR P41 NSEQ 1D NO: 2/ & (R Bt B2 BEECODC . Z L R /7 51 SEQ TDNO: 6
(1% JE3 Jig -N - FR L A R g A t PMT RN =) — RIS i A A B A T BC S (AL T 7S

[0009]  fidhith, b3k S5 WA 28 H 3 i NI 8 Tl R PR PLP S - Jlt 5 FH B Z IR SAML CuSO),
[0010]  FiA =75 — SRR i A AL BT 32k /2 L IR ) 41 W SEQ 1D NO: 10/#7AaDAOL 2 2L 12
J¥ % 9SEQ 1D NO: 14/ AaDAO2EL# 2 FE R 7 51 9SEQ 1D NO: 18/AaDA03 » B AR 16 i S AL il
FE R B 4 NSEQ 1D NO: 18f£JAaDAO3.

[0011]  ARFEA K BB AT, 3245 7 — M1, H Rk Bl 1) 2 2R M R i
EcODC. Jif Jl -N- H 3L 3 #2 Fig At PMT A IZ S8 AL I8

[0012]  ffRikHh, bR HiA=idk B K AT v AR 1 5

[0013] 4 iR sE 902 RIGAT B, P08 K EcODCIE K] FITA t PMT I8 [R #4) 8 75 — A ik L,
WM A ARG L R A R AE ) — N BORE b, 3 P b Bk 3% A6 N K i 1 5 » P J BH T-4E 77N -
FH bt e ok 1 22 (R T A2 B

[0014] bR KIHATEALEZBL21 (DE3) o

[0015] AR, FH-T 5 EcODCHE Rl AIAtPMT 3 K] () Jii ki J& pET24a 8 3 pACYCDuert -1, T
70 e E A BEAaDAO T\ AaDAO2EY # AaDAO3 2 [K] 1) UKL A& pET30a « I8 1% i SE AL i 2 AaDAO3
[0016] 4 bl fali - 47 72 BR VPG I RIS , M0 K EcODC AR [K] FA t PMT 38 (R #4) 8 72 — AN ik |
AL NERIT B2 B, 15 3160 & EcODCRIA t PMT 22 EA] 1 R B B 5 o g S8 AL g 22 K] AaDAO1 - AaDAO2
a5 AaDAO3ZE [KI B A N\ AL EcODCANA t PMT 22 AT 1y R VG P B8 1) 2 PR 2, W] TR s A2 72N -
FH bt e ok 1 22 (R T A2 1A

[0017]  FaRERIEEERFLIE EBY4T742,

[0018] ikt , AT 7 EcODCHE B A t PMT 2[Rl 1) Bk 2 7 1 9SEQ ID NO: 35 Bk
p2M (R [E BB b AE ar Bl 0t 5T B Ji S AR SIS = A ) o

[0019]  FE—Fh AL ik i st 7 s, ol il A 4 2 BRI I B, - LBk 1 22 (R 4H AR AR BN -
PG 3 T B A B RIALD4 L ALDS AIHFD .

[0020]  fpidk b, b S PR P sk 3008 4 DR -6 2 TR SAM2 o

[0021]  _Eik# A1 & I R SAM2) 2 5141 %8 SEQ ID NO: 84,

[0022]  ARHEA KA 5 AN J7TH , B4t T IR T A W7 il 4 N - FR L bk e (14 )97
[0023]  ffR ik, ddach bR i A Wi i I e Az 7N - R R L g i

[0024] 44t AW R T N, LIk 355 9% A2 LBES 7 45 L BB AR A& & T K 13 K 8%
(R85 7R3 s 2 IR TR ) 2 BRI P RER , e 15 977 B 2 YPD G 75 5 L Bl AT & T RIS
BER A RS IR 5
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[0025] ik S5 BR MR BEECODC . Ji§ fid - N- F L FE AL Bg At PMT AT 28 AL EE AaDAO . AaDAO2EY,
FAaDAO3 ] L 2 3 1 T 3 B8 0 IR i 1 e A T 2

[0026]  FH M, 41 A0 A R T, bk = Pl () 2H & W LA A2 Bl + i 100 T 2K I8+ 1 A4 1 T
= BCE AR+ B AR TE

[0027] ARk BH 1) =B IDE A M A A RAN AT DL “—80ik” AL - %R e B 15 21N - FE Rt
Wk, T L 2R 1 3R & R I R B ECODC  JE Ji - N - HR 9 AL i At PMT AN i S5 A0 T 10 K S T v
23 K PT LA A4 . 33mg/ LN - F A i b s 08 b 3R = kg P TR VP 7P B 22 ek R 9 T LA 7
A23.22mg /LN - HE B0 i Wk 5 SR8 i — Fheg 225 DR 40 Hp B 1 25 R ALD4 L ALD5 JHFD1 T iR
TERERF 2 3 R I v D= AE9 . 88mg /LN - FH A nby g b 5 Rk i — il 28 PR 40 Hp e 7 2%
[AIALD4 ALDSFIHFD1 « - Hickh 2 1A SAM2 3 R (1) B 0 e B 20 st i % mT LA P~ 4221 . 92mg /LN - FH
SRk, B VAR T R AN RS .

F3 15 RF

[0028] 1 EIR T ML - S G HF 4 & B L 2 P2 N - B Lt s bk ) A= 0 & Gs 42 P o
HEE P S 7 TN - FE L bk A N - FF RIS o P AR 00 S5

[0029]  &2A N7 T AaDAO2 S AaDAO3 M ALN - FE JE A Ji5 fide e A4 SN - B 5 ik s bk (1) Js I 435 2R
i B Hor (1) a2 A -N- B R s e bR vt i s (11) F2AaDAO2 WX HE s (111) /2AaDA02 /R
5 (iv) f&AaDAO3ZE W XT HE s (v) J2AaDAO3 W F=47) o

[0030]  [EI2BJE R T EcODCAtPMTF1AaDAO3E & B HK & M AL L - 5 SRR 5 1k AN - FH 2 itk et ik
7 S . &8 R TR R P o FLrp (3) S ST AR - N - SRR IR I e A v 5 (11) A2 AtPMT S AaDAO3 % [ 5%
M (111) & AaDAO3Z X s (iv) VR & B S L=

[0031] P& 3 R T 5N F SERH I bk 25 RO 458 AH 5 1 22 B P 846 25 13 SDS - PAGE 58 /I H 9k
Gy

[0032] |4 5o T 72N - F S ILE I K 1) DR AT B TR B AL R 7

[0033] |55 R T KA TREBBL21 -OP- AS(K) A2 18 i A5 JEN - F JEEmpt s wpk = B 1]

[0034]  [&I6 57 T 7N - F It e bk 110 TR P B T2 B R A o i

[0035]  [&|7ANR R T ERVE R T RE BBYAT42-0P- A3[) Ak % R JoN - FY SR Apt s gk = B €]
[0036] 7B N T BRIFGEZ B TR A BY4742-0P-A3[1) /% e [ A FeN - FFF b gk = B <]
[0037] | 7CE R T BRI BF TFE 1 A BYAT42-0P-A3- SAM2I % 1 3 R JLN - FFY R bk g wpk 7
=K.

[0038]  [&ISASEN- FJEAK JEE e IO AL BE SR A I ('H NVR) &

[0039]  [&I8BAEN- F REAL A O R RE IR B 1] (°C NMR)

[0040] [ QASEN- FFJEMHE MR IBK P A% G SR A I ('H NVR)

[0041]  [&9BFEN- FH LR R IRk ) A% B IR B 1] (°C NMR)

= JENSL) S

(00421 BLR &5 45 HL ARSI it 1) X6 AR 5 Wit — 25 VE AU I o S B, DA S5 it 870450 P 3k
WA T A FH PR e AR e B R Y

[0043]  ZRSCH K B 2 R i (s 0B 2 B ARRE , e rp R A 1 20 R AR )
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b, BTREE SR,

[0044] Ak B IE S = FhEGLH R B A AL AR R “— A7 AL - SR RATECD N, &
J A5 BN - FE SR ek o L R “BR A AL IR R & FE SRR R BEECODC  Ji % -N - F Sk A%
g AtPMT A A AL B (AaDAOL . AaDAO2E§AaDA03) 44 , AL FEH AR Tl 2832 BRI 21

I
= o

[0045] 4N AEWMEAL T T AE P A T, A & B A BFECODC\ AtPMT . AaDAO1  AaDAO2
F1AaDAO3 W] L 5 B i i) 12 2l 3 e Ak 1A S 2 BT IR g P 8 0 L 50 Ui 5 1 18 S Al , G 4
AT RELTRE R VAR 30 o] 7 AT 45 o 17 LK SR I 1) 20 B8 44 S B HE 8] 5 AL B ) 2 B AR 2
ABIIE AT AN T3 BT BRI o BT T A 0 T 3K B4 A0 T AR AR 1 T AR, 0 47 1R A D A [
B I TR A

[0046] 4% L AE W) e ok 2B 7N - FR i S BRI, 354N 75 22 SR A DL - B & FR VR MR
W, BRI 9 R i A B AR 19 BEAE AR K R S EAR B N 77 AR L - SRR, IR R IR st v] LA
VR G A ) K 355 7 W H 1 A 05t AR 2 s A e £ AN - B R s gk

[0047]  FEATCH, I A T IR I , 2 ¥4 B L 40 & 2088 iR BB ECODCER 3 Joit 44 R 5 Ho 2
L[ (DNA) A FRTE R, AU E AR N T2 N RE B AR EATTTE AN R ik 3 6 R on AN [F B 4 5 » 451
1, X TEcODC GE[H) , F Tk 55 2 1R i 32 1 D e SR mINF , 48 1) & 82 B ot s R4 — it
DR R ), 8 1) 2 G 1% 5 R IR B 2 (R , DA SR HE , I AR AT B RN B2 2% 5 3L i
[

[0048] A% BH R i FH ¥ EEECODC . AtPMT . AaDAO1 . AaDAO2 FTAaDAO3 ¢ 41l BF fff , K] bt 4 4% 35,
Hi AR N RS2 7 MR A3 FL gm0 22 [R] | A0 e IR IR 174 3R & ANk « DA BB 1% JTORL 1)
B AR IX MG FETR] R 0R B TURL S B A A T DLl i AR s B RN B B 38R ) 22 (R TR A
77 34T

[0049] A WIS EENL | — Ffrkar NN - FF L nbt g w5 5 1) 77 V2%, 3 {iNaBD, [ A7 3 (Pt IM
10 IMBIIIR #22 i, pH10 . 0) 3 RN - bt s bk f5 A8 R A - N - FE R I g I, 45 5 R
HH - 5T T ASE W , 5 5 VR A T RN - FE R bk s AR B o A B A T v, T DU i AR AL Bl (R
AaDAO1.AaDA02 . AaDA03) fi AN - FH JE Ak J3 e e A4 R8N - B 5 ik s bk 149 35 14 5 9 EL ] DA 58
EcODCAtPMT A& 48 AL (HPAaDAOL . AaDAO2EE# AaDAO3) T8 & B BE & fHEALL - LS R #E 4L i
N - FH Lt s AR FR 0 8 o JL e ) 7 A N SR 7 17N - R BEALE g Wbk 55 NaBD 1) [R] 7 31348 JiR s B 5 ]
2AFNEI 2B 7R 1 G AR -N - HR bl i Joc 18] Jo o A 00

[0050]  SLzja 4]

[0051]  #4RLANTT %

[0052] sz jiti 5 H 1) 4 B IR 1 S A6 B AT B | T M 4 i R AR D REBE A BR A | 58
%o

[0053] izt 451 o (1) 43T AR 40 S B0 A4 JTORL ARG V) I 2 L IS S A P ok 4 L B AL 8
FEIEFC 255, EES () T8 ) GE =) ,J . 5= WAT & 5, D.W. FLZE /R (35) %
RV, B L, A6 5T, 2002) FEAT o 0 B AT DL IS A7 A E LA S R %
o

[0054]  PCRY™ 3 S 46 AR H% 0Tk B DNARSEAR (87 s 4 (1t 1) e I 2 A Bk ) 4 U BH kAT o
B AT DL JE e ) B e T DL R
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[0055]  LBH;#74E: 10g/LIfa H R 5g /LB BEFEHNA) . 10g/ L& ALEN, pHT . 0

[0056]  YPDH5FR3E : 1wt %6 BEREHEEUY) , 2wt %6 85 [ iR, 2wt %6 ) &) B

[0057]  YPAD}%77%E:10.0g/LEEREHEEY . 20.0g/LEE A HE.20.0g/L D-%i % FE.0.4g/Lik
iR RIS

[0058]  HPLCIM5E 2% AF - VAR - i 6 A NAgilent 1290UHPLC-Agilent 6545Q-TOF ESI
RS A HAgilent C18 (4.6 X 150mm, 3. 5um) , FENAHAN 0. 1% FFER/K AW , TR ZhAHB
H0.1% 1, JE N0 . 35mL/min. 43 B A2 /7 4 :0-1min, 2%B; 1-2min,2-3%B;2-10min, 3-
5%B;10-12min,5-95%B;12-15min,95%B;15-16min,95-2%B. 5 s F IE AR, N- F JLntt
N IR NaBD 340 5 f5 AF N - F BRI e, B ARl &) 53 1 8871027,

(00591 St 1] 1N - FF R bk s b A 065 s a4 440 AH 5 g 1) i) 45

[0060] 1. il & &% MR i AR ECODC

[0061] 1. 1LLJ5 M4 MR A R A PR A Al U EcODCAm S FE R (SEQ 1D NO: 1) s
B, LL 51 4%F (SEQ ID NO:3.4) FHKOD DNAZK-&HEFiHEATPCRY 4 (94°C 2min;98°C 10s,55°C
30s,68°C 1min;30 M fE¥;68°C Tmin) , Fl FHAxygenfig BBk 7 & (AxyPrep DNAGel
ExtractionKitiXif|&0) Y H FIDNAF Bt .

[0062] 1.2 Thermofisher” " HINdel & Not I X HEF ) = U Fr Bk X pET-24a (+)
(Novagen) , 37 CHEFt)2h, FHAXYGENZ & JAxyPrep PCR Cleanup KitX}EgV)r=4patiTiE G
[EUA, Axygen iR [E R 71 & (AxyPrep DNA Gel Extraction KitiX#|&r) femEllk B (1 H B .
FANEBZA W] 1) TADNAIE 20 CIE £ 2h , 308 RN Top 1 0232 A 4R, VK3 10min, 42°C #4
B imin30s, B UK Lbmin, I ImL LB, 37 CHEIREF,200rpm, fiF §45min. 12000rpm &5 L
Imin, 58001t 35 , TR 2005+ iRk AT 2 A 50ug/mL-R I Hu A4 2= I ARLBF-#i , 37 CH5 5%
FE¥E TR

[0063] 1. 3FkHX 5 e b e Ak 0 2 56 UF , M 7 TR 1) Jo R pET24a - EcODCHL A6 K At &
E.coliBL21 (DE3) , ¥:A0 B & A R B = LB . PhFR B v& T~ 10mL & R A B4 2 (50ug/
mL) LB, 37°C, 200rpm% 7% it 7 o K5 10mL B& ¥ F54 F LA, 37°C, 200rpm, 55 77 220D, £
NO.64E AT, IIANB00uL 1M TPTG (£ FE~0. 5mM) , 16°C 75 520h.

[0064] 1. AUSCEE$2 K A B8 1K, IO\ 5 i B R AR AL S AR 2% P i (5OmMBE B 8, pH 8.0,
150mMNaCl) , FEMERE % , 800bar , 3¢k . T-4°C , 18000rpm | B L245min. FiEW SNIAIR GG E
40min, WA H I LIS 5 (Flow-through, FT) , A& 25mMIBK M () S fif 2% i e it 2 B
20/ A AR, 250mMyE B H (985 1, SDS-PAGERS I , 45 3148 155 w55 (1) H 19 5% [ EcODC , H 48 it
B2 % 51 9SEQ 1D NO: 2.

[0065] 2. ffil] £ J& N - FE BR S RS At PMT X S AL BFAaDAO . AaDAO2 F11AaDAO3

[0066]  $ {85 b3k 35 PR AH [F] (1) 77 7% 45 Al 343 UK pET24a - AtPMT . pET30a-AaDAO1
pET30a-AaDA02 K pET30a-AaDAO3, 3 HA4lifk H & H .

[0067] X LU 4fi 4, H 1 ¥ SDS - PAGE %% Jig FL vk PR A 3 s, 15 21 1 ] ¥ HLAE R vy 1 2
FEcODC.AaDAO2 & AaDAO3 , i] FF '~ — 25 By SL 46 . Ho

[0068]  AtPMTZE[H 7 41ASEQ 1D NO:5, H 514X (SEQ 1D NO:7.8) ¥ 383545, dmhd i) i
AtPMTH) 2 L8 /7 %11 9SEQ 1D NO: 6.

[0069]  AaDAO1ZE[A (SEQ ID NO:9) DLFE#) =4> =cDNANARHR , Fl 514%} (SEQ 1D NO:11.
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12) § 193K 15 , W AS ) B AaDAO L ) 2 L B2 7 41 9SEQ 1D NO: 10,

[0070]  AaDAO23ELPH (SEQ ID NO:13) BL =4 = cDNANHEAT , FH 31405 (SEQ ID NO:15.16)
P3RS, g B AaDAO2 1) Z JE R 7 41 9SEQ 1D NO: 14,

[0071]  AaDAO3ZEPE (SEQ ID NO:17) BA =43 = cDNANHEAT , FH 31405 (SEQ ID NO:19.20)
P GRS, d S I BFAaDAO3 I Z 2L R /7 H1 9 SEQ 1D NO:18.

[0072]  Sijiff51]2AaDA02  AaDAOSYHE P4 Ml K2 A A1 25 i s 874 N - B 2 b i b

[0073] 2. 1% AL EEADAO2 J2 AaDAO3YE P 5258 (1001 Ft) -

[0074]  2mMJECIN- FH AL JEE i . 20mM . CuSO, 5OmMB R EH (pH 8.0) HfF & 1 10uM, FIZK R 5F
TE 100 THA& 2, 30°C S S230mine JIAT0GTENaBD, (BEVE IMWE T-0 . IMBY B 9422 ph ik,
pH10. 0) 34 J57 o 315 AH - o 1 Ao I 1] , N - FFF SR mbt e bR w4 3 Jir 2 RN - FR LR I, H AR A4 90
TENST. 1027 WK 2AF 7 , 9256 45 B 22 B, AaDAO2 A2 AaDAO3 25 ] fHf ALN - FF JEAK, Ji8 e A ik
N~ FFF IR AEE S I

[0075]  2.2EcODC.AtPMT A AaDAO3VE & i 5 B (1007 Ft) -

[0076]  SmMJKHIL- 52 R . 5mM PLP (IS BB EREE) 5mM SAM (S- iR 1 24 H AR & D)  20uM
CuS0,~10uM EcODC,10uM AtPMT,10uM AaDAO3. N30 CHF & 2h, F= b 5 kb
PR1S256 A F] o 4B 2B 7 » S26 45 SRR B, EcODC  AtPMT . AaDAO3 = i 6 & 1] LA Z1iE 4k A
L- S R EIN - B L0k i bk 1 54k

[0077] Kt A51)3 7= N - FR S mbk gt bR P DA FA A B L2 BT ) ) S AR T

[0078]  3.1LLEcODCHIZwAdILEA (SEQ ID NO:1) s, LL514#%t (SEQ ID NO:21.22) M
KOD DNAZE & EgHE4TPCRY 1 (94°C 2min;98°C 10s,55°C 30s,68°C lmin;30MEFF;68°C
Tmin) o B AR AR L UK [RIUSCH 1 7 B

[0079] 3.2 HBamHI JZHind I TTXXEG YA F B S pACYCDuet - 15k , 37 CEgYI2h , B T =
WIdEAT 1E RIUSC, JR [l USe g V1) )5 i pACY CDue t - 1 BURE , FHTADNAIEH 20 ‘C i Fe2h i Feik
JAIAE.coli TOP10JE&AZZ, VK 10min, 42°C#1min30s, B VK 5min, JEA1mL LB,37°C,
200rpm¥E R & 45min. 12000rpmES O Imin, 8004k FF 1375 , Tl 43 20018 F+H 14 46 27 4 34ug /mL
AFE R BB RLBEAR , 37 C 1 7546 55 771 7% - PR HCER v B i 4k 7 WU 5, #5331 1E 6 1) 0k
pACYCDuet-EcODC.

[0080]  3.3LAAtPMTHI AL IE[A (SEQ ID NO:5) AR, A 514%F (SEQ 1D NO:23.24) H
KOD DNAZE & EgHE4TPCRY 1 (94°C 2min;98°C 10s,55°C 30s,68°C lmin;30MEFF;68°C
Tmin) , B AR AR R UK [EIUSCH 1 R B

[0081] 3.4 HINdeI J&KpnI XU 1J) & [=IWs Fr Bt S pACYCDuet -EcODCJ5 kL, 37 CHigE 1) 2h, Ji 5]
W H 59 R B, FTADNAE B2 20 CiE B 2h B B RINAE . coli TOP10/& 523, ¥K¥ 10min,
42°C#H I 1min30s, BYK E5min, JIAImL LB,37°C,200rpm$E R IF & 45min. 12000 pm &5 L
Imin, 3E800T4 T E3F , AR 20050 THR AT & 34ug/mL 55 3= 1 [EARLBF-#ie , 37 C 55 77 4f 55
FEE A PR AR v B e Ak - I T , 15 2 IR B ¥ BRI pACYCDue t -EcODC-AtPMT o 1% AL &5 1
EcODCAIAtPMT P L K]

[0082]  3.5% 14T+ pACYCDuet-EcODC- AtPMT Fiks #% 4k N K AT BL21 (DE3) , 75 31 B #k
BL21-0P o ¥4BL21 - OP B kil £ 1k 52 25 , S i 51 1+ 1] 4% 1) BRI pET30a - AaDAO3 %% ALk 52 25
Y, 75 3 B FRBL21-0P-A3, T AR En 2 B i 4w
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[0083] 3.6 M\ FHR PR R ik B Tl , 76 & A LB AR 772 2% (75 34ng/mL A 5 2 S 50ug/mL
FIER) BE R IR B IR 1 B2 5 502 THLBIYHE IR L, 470D, 2£0.6-0.8, A
0.15mM IPTG, f&Z50uM CuSO,, ¥R & T-25°CHEIK , 120 pmitE AT R I , A [ o [ s SR Ao )
ODyg o SN - F = AL 1 Bk 7= 5 o a0 IS BT 7 , S 45 SR WY, Bk ) DA -5 JN - FEY SRR L i ik, 748
FEEIAF4. 33mg /Lo

[0084] iz it f51]4 7N - FF i g I P TR VR 7 BF T2 A 0 A 2

[0085]  4.1H4%EBY4742- 0P BE 1k :

[0086] 4. 1.1 14 ik 514 AUBEAR , 38 5 PCRIK) 77 ¥4 HEcODC L A tPMT 3 PR RN % £ Py
J5 A 2 FPGK1 (SEQ ID NO:33) (& 1E-FFBA1 (SEQ ID NO:34) , FH4R A Bt 2 [l i@t 5141 51 A
15~21bp[Al ¥ /¥ 51 . DNASE & W 1% FITSINGKE A & 10 B R ELDNAR A/ T-5"" 2X
HighFidelity Master Mix, 2% Hii B EPCRFEF:98°C 2min;98°C 15s,58°C 10s,
72°C 1min,3E35MEH:72°C 5min; 10°C ORI

[0087]  4.1.2X%FPCR/=4 47 B i b v J H ik Ar I, 7258406 U1 R 5 H ARDNA K/ —2L
(H1 2671 o 2R 5 K FIAXYGEN/A F {1 AxyPrep DNAGel ExtractionKi t AT B ki b [E]USL DNA
J Bt HTakaraZy A H1QuickCut R il 14 A D) B BamH I FIEcoR T XU VI BF =45 U1 BTk p2M (H
[ R} 2Bt YA Ay BL A0 7T B S s e = fR 4t , &£ K HISSEQ ID NO:35) 30min, A
AXYGENZ ®]HJAxyPrep PCR Cleanup KitXAgY] =4yt 47 & 7% B R FYeasen A &)
Hieff Clone™ Plus MIti One Step Cloning KitH ZH B4 i RIS ™4 55 p MO0 g 1) B b
AT B AHERE (N 52 IR & B D) .

[0088]  4.1.3FEHr“WHALE . coli TOPLOSZA4NME, FEim A T IN100ug/mLE % 5 5
FRILB R b o 38 B v PCRESUE BH 1 3% A6, 3 WU Fp it — 2P BRI, 45 SR 3% W I B3R 8 ik
p2M-EcODC- AtPMTA 4 i D) o 1% BRI EL 75 1 EcODCHIAtPMT P Pk (A

[0089]  4.1.44MeREIA Fikip2M-EcODC- AtPMT4E N BRI I £FBY4 74 2)8 5% 725 v (J A2 245 1l
VE5#:AL 77155 18 (Gietz and Schiestl 2007.) , FHE B LR A PLEUBY 4742 8 70 [ &
SmLYPADYRAA RS 78 %L, 200rpm, 30 C 15 3% ; 12h-16h [5 #5822 50mL  YPADE; 73+, 200rpm, 30
C, B IR E 0D N2, 3000g B -Cobmin, Y EE BRI 1A, B35 25mLIE 7K 5 3000g , B Lr5minti 5
PR, AR B R T ImL G B 7K, IO L 00T A IR &2 1. 5L O H, 13000g , 250030, 7 |
5 B HI L AR % - 2400l PEG 3350 (50%w/v) ,36uL 1.0M LiAc,50ul Single-stranded
carrier DNA (Invitrogen) (2.0mg/mL) ,34uLJFikip2M-EcODC-AtPMT, S AR AR A 360ul . ¥4 It
A AR 2N NBYATA2)% 32 A5, BB A, 42 C I i40min, 13000g B 0230s, 7 EiE, A
ImL YPD}:3#%,30°C,200rpm, f¥ & 2h. AL 2004 FHi& A5 T ¥ hn300ng/mL ] % B
(Hygromycin B) BJYPADF-4% I, 30°C£% 72 48h . it it 1% B} 7 ¥ PCREG 1IE 45 21 FH M #44k 7, RIS
BY4742-OPT % o

[0090] %1

00N Mg ap [ HCEIL CGEIL]
EcODCHE A pACYCDuet-EcODC-AtPMT5iki |SEQ ID NO:25 |SEQ ID NO:26
FBAIZ¢1E+ | ERVE I BFBY AT 425 (R 41 SEQ ID NO:27 |SEQ ID NO:28
PGKLABh¥ | BRI REBYAT423E R 41 SEQ ID NO:29 [SEQ ID NO:30
AtPMTHE A pACYCDuet-EcODC-AtPMT5iki [SEQ ID NO:31 [SEQ ID NO:32

9
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[0092] 4.2 %EBYAT42-0P- A3 BE £ -

[0093] 4.2 1| FR 2 51 W FIAEAR , 38 i PCRIK J7 =3 1364k Fr B - X- 447 B R E 7
% (SEQ ID NO:48) .TEF1/2% ¥ (SEQ ID NO:49) .AaDAO3JE[K \PRMIZ 17~ (SEQ ID NO:
50) \KanMXZ A& (SEQ ID NO:51) X-447 5 Fi#[RIVE 51 (SEQ ID NO:52) , AR Fr B 2 [H]
I 5145 N60~80bplFl 5 /5 1 . DNAZE 25 326 FH TS INGKE 2 FF) i R ELDNASE A i 1-5 2X
High Fidelity Master Mix, %% HiB] P EPCRFEF:98°C 2min;98°C 15s,58°C 10s,
72°C 1min, 3E35MEH:72°C 5min; 10°C ORI

[0094] 4.2 2%FPCRy= 4t A7 B i W HEL Y AS I, FERAME R, U T 5 H ARDNAK /h—2L
B 2617 o 2R J5 K FHAXYGEN Y &) I AxyPrep DNA Gel Extraction Kit M\ ERJEHE&ER - Al
DNA B

[0095]  4.2.3¥ LA F6 R ALBY4T742- 0PIk 2 A h X2 X HMESEBA T ES R
(Gietz and Schiestl 2007.) , JiEAE T IN300ug/mLigl 2% 2B (Hygromycin B) F1200mg/L
G418 YPADF4R I, 30°C 5577 48h . it 1 ¥ £ B ¥ PCREGHIE AT 21| FH 4% 44,1, R yBY4742-OP-
ASTH B o % BRI 8 BF 3 F S\ T EcODC AtPMT F1AaDAO3 = M I 3L [A] .

[0096] 2

L0097 ' By 42 Bt HCELZ FEL)
X-447 S EIE RN R R4 | BRI R REBYAT423E K4 | SEQ 1D NO:36 |SEQ ID NO:37
TEF1 J5 3T BRI REBY4 74285 K1 4H |SEQ ID NO:38 |SEQ ID NO:39
AaDAO3HEA] pET30a-AaDAO3J5iki  |SEQ ID NO:40 [SEQ ID NO:41
PRM9ZK 1| ¥ BRI I BEBY 474255 K1 2H |SEQ ID NO:42 |SEQ ID NO:43
KanMX 1% &1 pMEL13 J5i i SEQ ID NO:44 |SEQ ID NO:45
X-447 SRR E R4 | BRI R REBYAT423E K2 | SEQ 1D NO:46 |SEQ ID NO:47

[0098]  *pMEL13 ik & fei M A Bk , i] B >R 3% 556 sgRNA, Meuroscarf e 45 2

(00991 4. 3% %k i SR ok 1R Pk ABYAT42:

[0100] 4.3.17FYeastrictionM ik (http://yeastriction.tnw.tudelft.nl/) F¥& itk
4% R P 1% BF P Y5 2L I ALD4 (SEQ 1D NO:53) JALD5 (SEQ ID NO:54) \HFD1 (SEQ ID NO:55) f]
sgRNAJF 41 CKHAK YPAM/F %)) : ALD4:5" -CTTGTCCTGTTCAATTAATTCGG-3” ;ALD5:5 -
TGGCAAATGATTCTCAATATGGG-3" ;HFD1:5" -AGGGTAAAATCATTCCAATATGG-3 .

[0101] R HZ 3 51 P AIEAR , 18I PCRIF 7 459 415 B CAS9FE K] (SEQ 1D NO:56) FrEX,
s E L 314 B N2 1bpla] Y5 FE 51 . DNAZE £ 1% FITSINGKE 2 R B0 A ELDNAZE S T-5'" 2X
High Fidelity Master Mix,Z% H Ul 5 EPCRIE/F:98°C 2min;98°C15s,58°C 10s,
72°C 1.5min,3£35MEH;72°C bmin; 10°C LR -

[0102]  4.3. 2% PCRy=Wy 47 B fig b vk JI FE kA 0, 72 R A6, DR 55 H ARDNA K /h—L
[ 461 o SR 5 K FHAXYGENZ @] ftJAxyPrep DNA Gel Extraction Kit M B fgHE &R - Bl
DNA F B . FTakara 2y @K QuickCut R i 14 Py ) B BamH 1 AT Xho T X V)% £ i % D1 5k p2M
(Fp E R} 2P Bl A a0 e b i S AR s Ih = et , &K 7 51 ILSEQ 1D NO:43) 30min, H
AXYGENA & ffJAxyPrep PCR Cleanup KitXJEgYI =403t 47 & i Bl . B HYeasen A & [
Hieff Clone™ Plus MIti One Step Cloning Ki t & ZH ¥ 5 B W 7= 4 5 p M XU 1) ok
BT A IERE

10
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[0103]

4.3 . 3% EAFEMIEALE . coli TOP1OEKSZ AS40M, 1545 T8 N 100ng /mL

f= ke =

ATNH

B ARMILB i b o 81 B Y% PCREGE BH P #4540 1, 300 e i3t — B I6AIF , 45 R % B CAS9 R 1A Jifi
Fip2M-CASOR ¥ 2 i 1

[0104] k3

L0101 [ By 44k iR THCEL, R
CAS9 Bk IMX67 3 Mk R 4H SEQ ID NO:63 |SEQ ID NO:64
284 AL pMEL13-ALD4 | pMEL13 J5ifi SEQ ID NO:65 |[SEQ ID NO:66
ALD4-repair-UP BRP I REBY4 74285 K 2H |SEQ ID NO:67 [SEQ ID NO:68
ALD4-repair-DOWN | FBRIFEEEEBY474245 K40 |SEQ ID NO:69 [SEQ ID NO:70
284 AL pMEL13-ALD5 | pMEL13 J5ifii SEQ ID NO:71 |[SEQ ID NO:72
ALD5-repair-UP B P I REBY 474248 [KI2H |SEQ ID NO:73 |SEQ ID NO:74
ALD5-repair-DOWN | BRI EEREBY474245 K40 |SEQ ID NO:75 |[SEQ ID NO:76
284 AL pMEL13-HFD1 | pMEL13 J5ifi SEQ ID NO:77 |[SEQ ID NO:78
HFD1-repair-UP BRP I REBY4 74285 K 2H |SEQ ID NO:79 [SEQ ID NO:80
HFD1-repair-DOWN | EEEEBY474245 K20 |SEQ ID NO:81 |[SEQ ID NO:82

[0106]  *TMX673 8 Ak A R VAL BRI B B 1 ik » Meeuroscar A SEAS 21,

[0107] 4.3 . 4FSFRALDAREA .

[0108] 7| FHER 3 5 AREAR , i3k PCRIF 5 vE P 1643 31 26 E AL pMEL13 - ALD4 Uk , 194 v 3

i 514 51 N 20bp ¥ sgRNA[E Y5 51 - DNASE & ik FI TS TNGKE 2 ] F) i {4 BLDNAZE A BB T-5""
2X High Fidelity Master Mix,Z% H i B 1% EPCRFEF :98°C 2min;98°C15s,58°C
10s,72°C 1.5min, L35 EH;72°C Bmin; 10°C LRI

[0109]  XYPCRA=HHEAT B HE Wl AE S HL VKA I, 7E K406 T, VIR 5 H ARDNAK N —EUH 4%
M5 o8RG K FIAXYGEN A A ffJAxyPrep DNA Gel Extraction Kit\EgHE k&R b =] U DNA K
B . F|HYeasenA A JHieff Clone™ Plus MIti One Step Cloning Kit 5 ZH B i ElUk
FEMNIEAT A (S5 2 IR S U D) «

[0110]  EIRLF=WHEALE . coli TOPLOBSZAS AN, FE AT TR M1 100ng/mL & F 75 & 2 11
LBFHi I o 388 3 B8 9 PCRES UE BH 4 % 4k 7, F 5 13 — 2P 380 , 45 538 B sgRNASR IA i ks
pMEL13 - ALDAK) ¥4 2 B T o

01111 R FHER3H 514 AR , I8k PCRIF J7 759 415 BIALD4 - repair-UP (SEQ 1D NO:57)
FHALD4-repair-DOWN (SEQ ID NO:58) ,ZEHAbid it 514151 A53bplAl Y /7 51 . DNAZRE A fifg 1%k
TSINGKEA Al S - ELDNASE & 1-5™ 2X High Fidelity Master Mix, &%t P e
PCRFEF:98°C 2min;98°C 15s,58°C 10s,72°C 0.5min, 335 MEIF; 72°Chmin; 10 CARIR
[0112]  XYPCRA=HHEAT B HEWEAE R HL IR I, 7E R0 F , VIR 5 H ARDNAK N —EUH 4%
H5 AR 5 K FIAXYGENA A ffJAxyPrep DNA Gel Extraction Kit\EgHE k&M b =] U DNA K
Bt

[0113] AR 2R I Br SR T AN SRz (p2M-CAS9AIpMEL13-ALD4) — [A] 4k 21| R
I RFBYATA2 S 25, FF AT T8 In300ng /mL i 2 B (Hygromycin B) A1200mg/LG418f]
YPAD R I, 30°C 15 72 48h o i 1 T B} 1 7% PCREGIE 75 B ALDA R R #5461 o il i A AR 97 5 2k
p2M-CASOFIPMEL13-ALD4 Jii ki , 75 B ABY4742- 1 B £

11
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[0114] 4.3 . 5pEFRALDSFIHFDT JE A «

[0115] S8 k184 .3 . 4 E R ALDAJE R (1) J5 325, #) @ pMEL 13- ALDS 5k, § #8ALD5 -
repair-UP (SEQ ID NO:59) FIALD5-repair-DOWN (SEQ ID NO:60) FiE%, 7E ABY4742- 1) &
fitlh b 20k T e SR ALDS 5 et JoRE 25 2R A5 B ABYAT42 - 2 Bk

[0116]  ZME Fik 184 . 3. 4 E R ALDAJE R (1) J5 325, #) @ pMEL13-HFD1 5k, § 4 HFD1 -
repair-UP (SEQ ID NO:61) AIHFD1-repair-DOWN (SEQ ID NO:62) FE%, 7E ABY4742- 2] 3
filh b 4k 225 BR B RIHED L, 8k JBoks 25 2% fe 44 459 2| ALD4 - ALD5 - HFD 1 il B B A, B ABY 4742
o

[0117]  4.3.6f47% ABY4742-0P- A3 #k

[0118] SR LRSS IR 2 My EEBY4A742-0P- A3 ARIK) J77% , K+ EcODC At PMT F1AaDAO3 3 [A]
BN ABYATA2H Mk, RIS 5] A BYAT742-0P- A3 Ak o % BRI % B 5 1 S\ T EcODC AtPMT A1
AaDAO3 = Mg (1) B (A, ¢ H.@b% 1 ALD4ALDSFIHFD1JE A .

[0119] 4. 4%t FIA F PR SAM2#) A BY4742-0P-A3- SAM2M# B} 1 % «

[0120] 4.4 .1F FHFAS 51 AR , 303 PCRI 7 V4 B 564k 1 B« X- 447 5 B a5
5. TEF1 25T AaDAO3ZE K] \PRMOZK 11T~ \PGIZ& 17 (SEQ ID NO:83) .SAM2EE[A (SEQ 1D
NO:84) \TCCTDHJH )T (& 584k JG I TDH3 J53 81 T, 7 #ISEQ 1D NO:85) \KanMXZRiA & X447
RN IRRVE R F, ARAR A B2 8] 3@ 3 514 5] N 60~80bp ] J 5 1] - DNA K 4 fii% F TSINGKE
AT E AR EDNAE ARET-5'" 2X High Fidelity Master Mix,Z3% 3t 1% 2 PCRFE
#:98°C 2min;98°C 15s,58°C 10s,72°C 1min, 335 MEEF;72°C bmin; 10 CARIR

[0121] 4.4, 2% PCRy= 4t AT B i Mo L HEL Yk AS D, FERAME R, U 5 H ARDNAK /N —2L
125 o SR J5 K FHAXYGENZ &) AxyPrep DNA Gel ExtractionKit M X g B 5 2] Y DNA
FE.

[0122]  4.4.3% LA 94 Fr B Fllp2M-EcODC- AtPMT i ki — #2HE k ABY4T42)8 32 A5 T (J& 532
SHMESH:AL 1S (Gietz and Schiestl 2007) , &4 TV N300ug/mL i %5 B
(Hygromycin B) f1200mg/L G418 IYPADFHx L ,30°C 3% 7548 i iz [ B B ¥ PCREG UE 5 2
FH M4 #6406 -, BRI ABY4742-0P-A3 - SAM2 T # o 12 BRIB 2 £F 1 H 5\ 7 EcODC. AtPMT #1AaDAO3
= RhE I R, I HoR S T ALD4 JALDS ATHED 1 R (A, [ I S5 N T 4 ] 12 B JE R SAM2 . i
BRI 2 = B B 6 P

[0123] %4
R BAa#K B ERSIY ALEL]
X-4 P75 BrFIVRT A | BRIEERE BY4742 ZER4L | SEQIDNO:36 | SEQ ID NO: 37
TEF1 J5&F ARIARERE BY4742 JEK4H | SEQ IDNO: 38 | SEQ ID NO: 39
(0124] AaDAO3 HE:[H pET30a-4aDAO3 Jii i SEQIDNO: 40 | SEQ ID NO: 41
PRM9 # 1§ AR R BY4742 JERI4] | SEQ IDNO: 42 | SEQ ID NO: 86
PGI 4 1LF BRI EERE BY4742 ZER4L | SEQID NO: 87 | SEQ ID NO: 88
SAM?2 JE[H AT RE BY4742 JEH41 | SEQ IDNO: 89 | SEQ ID NO: 90
TCCTDH /& 8h+F TCCTDH Jii ki* SEQIDNO:91 | SEQ ID NO: 92
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| KanMX %k | PMELI3 ik | SEQIDNO:93 | SEQ ID NO: 45

| X-4 i U FUFRIT S | ARIASEE BY4742 SEBI4L | SEQIDNO: 46 | SEQ ID NO: 47
[0126]  *TCCTDHJF #1)3%4% | pUCST BTk .

[0127] iz jife f51]5 7N - FF S il s i P TR V7 7 8 T2 81 11 R P

[0128] M FH Bk BT A 25 PR 0P 1 REBY 4742 o b S i 5] 3 R01 4 r 4 28 (60 MR VPG 1 B TR 1
BY4742-0P.BY4742-0P-A3. A BY4742-0P-A3. ABY4742-0P-A3-SAM2, 78 &7 45 bml YPDH% 5% 5t
S T R RS 7RI A e 4 B 5O FHYPDI HE T L AP, I NB0uM CuSO,, T & T30 C#%
R 5 200 pmigEAT A RS 2% , AN [R] I (8] SCHBCREAS MOD, LN - Y LML g obf = & o Gl TART S, &5
A EcODCAtPMT A2 AaDAO3 3k K] () % 15 T Mk BY4742-0P- A3 2 1 N- F R g Ik , 2 BRI [R) 34
F120nA , N- H MLk = 8 N3 . 22mg /Lo N T #E— D4 B A= &, A TR 17 HT
WEN- BRI T LA N - B U T IR (1) It S B 25 (AT ALD4 L ALDS FIHFD , & e & 1 3 ) 1 B
PPk A BY4742-0P-A3[N- FF JEALE i bk 7= 5 42 15 229 . 88mg /L (BI7B) o N 1 i3t — P42 mN- F 2k
MEL A% R 7= i, R ATT3E Rk T SAM2 R4 i At PMT 18 Ak BT 75 4l K] 1~ SAMPR it B 1, AR AL I B AR A
BY4742-0P-A3- SAM2 £ 4442 5,21 . 92mg /LIFIN - FE JE e ne bk (| 7C) , AH L % BE B ARBY 4742 -0P-
A3, R RS T TR A

[0129] S fo) 74k 25 BN - B A0 JE Jlie BN - B R gt

[0130] |y F-N- Ak 5 e N - R SRk bk s bk e DA 3 3o e b SR D75 31, R A1 T30 el A 2 05 %
HEAT G BAE R R B S r= b i o BARTTIENT

[0131] 7. 14 BN~ H 3640 JE i

[0125]

Et3N,(Boc),0 H LiAIH, H HCI
HZNWNHz —_— HQNWNTO _.\N/V\VN\H/OK—. \N%NHZ
MeOH THF
[0132] o i o H
JE Boc-fii§ Boc-N- FEAL 5 Iz N-FR SEAL TS T

[0133]  #Et,N (Immol) K& (Boc) ,0 (262mg, 1.2mmol) MIA10mLE 1. Omol J& iz i) H e, =5
EAEHE2h, IMN10mL 0. IN NaOHZK AR , 7 FH15mL 2 R Z B8 ZH . 48 f5 FH20mL 0. 1IN HC1 )%
AN, BB KA AT ZEpH 10, F20mL 218 Z BE B =7k, & I B WA, I A0 A 2K
TEVE— I, TEKBRBR AT, ik g, e T8, 43 B Boc - J % . #4LiATH, (6. 33mmol) A 10mL
To/KTHE A, 9K, [ R 78 B AR FF LA ¥ Boce - [ ik (Immo 1) ¥ % T-5mL G /K THF , 1%
T MNL1ATH, / THEYE W, S RO0 B T 2885 °C , [t 18h , v 21 22 % i e B T UKy, 4%
MBI N TR R AN 1 S 87, ik U, VR i N 20mL 0. 1IN NaOHZK ¥R » i\ 25mL 2, /8 2, Fig %5
B AR JEN25mL 0. IN HCLJR ZEAHLAR , 4415 2 7K I W e % T 458, 43 BN - B 4 J8s e 4l
i

[0134]  [RISARIEI 8B ) ST T N- H 34k Ji B i R G S IR S0 ('HNMR) DA S A LR
i (°C NMR) .

[0135]  'H NMR (400MHz,D,0) 83.09 (dd, J=15.2,7.4Hz,4H) ,2.74 (s,3H) ,1.94-1.64 (m,
4H) .

[0136]  "°C NMR (101MHz,D,0) 648.26,38.79,32.68,23.83,22.56.

[0137]  7.2& BSN- FE L L g ik

13
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!

- Eth.(Boc)zO.DM& j\ SO4/Pyr,DMSO,EtsN >L i o Hel NLCI
~ —————— OH —— —
[0138] HA\/\/ MeOH (8] TM DCE o TW

N-FUEEE T Boc-N-FE A T HF Boc-N-FI a2 T e - BT R
[0139]  “RfImL Et,NA10.Immol DMAPIZEJ I Immol N-FHEIL T BEAI5mL THRVE
B, AL Tmmol (Boc) ,0, WU =R AEHE Th, 25 IIA10mL 0. IN NaOH/K I, I H
15mLZ, R Z. B AL A HLAH R I 15mL 0. IN HC1, $RAF R /KIS A2 pH 10,48 )5 F 15mL.2,
MR CBEAETL3U, & I AU, AT & #h /K06, 308, e )5, 19 3Boc-N- & B T i
0.5mmol Boc-N-H & T EE. . ImL DMSO/0.5mL Et NV f# T 4mL /K & H ke, A
1.5mmol SO,/PyrE &M, ARFF0C, B H:30min, B FE 44015 FBoc-N- FH &L T,
0.4mmol Boc-N-FZ % T BEVA T-10mL/KH, 2N HCL, SR i+ 1h, hele 144 , 15 2IN- H
L IR A s
(01401 PEI9ARIPEI9B 3 5 s 1N - FR B s Wbk 1 A% AR S0 ('HNMIR) DA B A i S e
i (°C NMR) .
[0141]  'H NMR (500MHz,D,0) 88.63 (s, 1H) ,4.16 (t,J=7.4Hz,2H) ,3.63 (s,3H) ,3.16 (d,]
=29.4Hz,2H) ,2.44-2.27 (m,2H) .
[01421  '°C NMR (101MHz,D,0) 8181.56,60.59,40.39,35.74,19.48.
[0143] &2, AL W HIECODCAtPMT FIAaDAO2 - 3 = B IE A AL A4 Z AT DL “— 81" 4L L -
55 TR I AT N - H ALk g Wk, T ELAS) 22 PR K ST B A o AR P B TR 1 P LA K
P BB AN - Y R REE I IR o AR TR B AR N TR IR EE 7 PR, 54676 IR AR LG, A B A=
Y& Bk B ORI R RIS, BRI B DAL AT A AL FH AT 5
[0144] 34T Ui W RS2 , A< 1 B = H 0 S T 2 I B SRR ) 510 28 AR IR AN AW DN AR A 12 SCHR
FEIAT BOR B & A FIH R
[0145] &3k
[0146] Chase MW,Knapp S,Cox AV,Clarkson JJ,Butsko Y,Joseph J,Savolainen V,
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[0001] FroI#k

[0002]  <110> [ Rf2fe Bl drBHARE TR

[0003]  <120> N-FHBEmER k¥ AL & T i

[0004] <130> SHPI1811334

[0005]  <160> 93

[0006] <170> SIPOSequencelisting 1.0

[0007]  <210> 1

[0008] <211> 1242

[0009] <212> DNA

[0010]  <213> i Hl()

[0011]  <400> 1

[0012] atgggttcta atgctagaaa cttgcaagca gtcttgggtg ctccaggtgt taggggtagg 60
[0013] agggttgctg ctttgeccaaa ggacggtttg acagatttta tgcaatctat tataatgaaa 120
[0014] agaaatgaat caaaggaacc attctacgtt ttggacttgg gagctgtcte tggtttgatg 180
[0015] gataaatggt ctagaacttt gccaatggtc aggccattct acgcagtcaa gtgcaaccca 240
[0016] gagcctgett tgttgggttc tttggetgea atgggtgcaa actttgattg cgettcaagg 300
[0017] gctgaaattg aagctgtctt gtcattgagg gtctcaccag acaggattgt ttacgetaat 360
[0018] ccatgcaaac aagaatcaca tataaaatat gctgcttctg ttggtgttaa tttgactaca 420
[0019] ttcgattcta aagacgaatt ggagaagatg agaaagtggc acccaaagtg cgcattgttg 480
[0020] ttgagagtca aggctccaga agatggtggt gctagatgee cattgggtcce aaagtacggt 540
[0021] gctttgecag aggaagtcat tccattgttg caggctgecac aagectgetag gttgtetgte 600
[0022] gtcggagett ctttccacat tggttcaggt getactcatt tttcttctta tagaggtgeca 660
[0023] attgcagaag ctaagaaggt ttttgaaact gctgttaaaa tgggtatgcc aaggatgact 720
[0024] atgttaaata taggaggtgg tttcactgca ggttctcagt tcgacgaage tgctacaget 780
[0025] attaaatcag cattacagac ttattttcca aatgaaccag gtttaacaat tatttctgaa 840
[0026] ccaggtagat tttttgctga atctgectttc actttagcta caaatgtcat tggtagaaga 900
[0027] gttagaggtg aattgagaga atactggatt aatgatggta tttacggttc tatgaattgt 960
[0028] atattatatg atcatgcaac tgttacttgt aagccattgg catgtacttc ttctaggget 1020
[0029] aacccaatgt gtaagggtgec tagggtttat aactctacag tcttcggtcc aacatgegac 1080
[0030] gcattagaca ctgtcatgac tggtcacttg ttgccagact tgcaagtctc tgactggttg 1140
[0031] gtcttcccaa acatgggtge ttacactget getgetggtt catcttttaa tggttttaaa 1200
[0032] actgctgeta ttttaactta tttagcatat tcaaaccctt aa 1242
[0033] <210> 2

[0034] <211> 413

[0035] <212> PRT

[0036]  <213> #T ()

[0037]  <400> 2

[0038] Met Gly Ser Asn Ala Arg Asn Leu Gln Ala Val Leu Gly Ala Pro Gly

[0039] 1 5 10 15

[0040] Val Arg Gly Arg Arg Val Ala Ala Leu Pro Lys Asp Gly Leu Thr Asp

[0041] 20 25 30
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[0042] Phe Met Gln Ser Ile Ile Met Lys Arg Asn Glu Ser Lys Glu Pro Phe
[0043] 35 40 45

[0044] Tyr Val Leu Asp Leu Gly Ala Val Ser Gly Leu Met Asp Lys Trp Ser
[0045] 50 55 60

[0046] Arg Thr Leu Pro Met Val Arg Pro Phe Tyr Ala Val Lys Cys Asn Pro
[0047] 65 70 75 80
[0048] Glu Pro Ala Leu Leu Gly Ser Leu Ala Ala Met Gly Ala Asn Phe Asp
[0049] 85 90 95
[0050] Cys Ala Ser Arg Ala Glu Ile Glu Ala Val Leu Ser Leu Arg Val Ser
[0051] 100 105 110

[0052] Pro Asp Arg Ile Val Tyr Ala Asn Pro Cys Lys Gln Glu Ser His Ile
[0053] 115 120 125

[0054] Lys Tyr Ala Ala Ser Val Gly Val Asn Leu Thr Thr Phe Asp Ser Lys
[0055] 130 135 140

[0056] Asp Glu Leu Glu Lys Met Arg Lys Trp His Pro Lys Cys Ala Leu Leu
[0057] 145 150 155 160
[0058] Leu Arg Val Lys Ala Pro Glu Asp Gly Gly Ala Arg Cys Pro Leu Gly
[0059] 165 170 175
[0060] Pro Lys Tyr Gly Ala Leu Pro Glu Glu Val Ile Pro Leu Leu Gln Ala
[0061] 180 185 190

[0062] Ala Gln Ala Ala Arg Leu Ser Val Val Gly Ala Ser Phe His Ile Gly
[0063] 195 200 205

[0064] Ser Gly Ala Thr His Phe Ser Ser Tyr Arg Gly Ala Ile Ala Glu Ala
[0065] 210 215 220

[0066] Lys Lys Val Phe Glu Thr Ala Val Lys Met Gly Met Pro Arg Met Thr
[0067] 225 230 235 240
[0068] Met Leu Asn Ile Gly Gly Gly Phe Thr Ala Gly Ser Gln Phe Asp Glu
[0069] 245 250 255
[0070] Ala Ala Thr Ala Ile Lys Ser Ala Leu Gln Thr Tyr Phe Pro Asn Glu
[0071] 260 265 270

[0072] Pro Gly Leu Thr Ile Ile Ser Glu Pro Gly Arg Phe Phe Ala Glu Ser
[0073] 275 280 285

[0074] Ala Phe Thr Leu Ala Thr Asn Val Ile Gly Arg Arg Val Arg Gly Glu
[0075] 290 295 300

[0076] Leu Arg Glu Tyr Trp Ile Asn Asp Gly Ile Tyr Gly Ser Met Asn Cys
[0077] 305 310 315 320
[0078] Ile Leu Tyr Asp His Ala Thr Val Thr Cys Lys Pro Leu Ala Cys Thr
[0079] 325 330 335
[0080] Ser Ser Arg Ala Asn Pro Met Cys Lys Gly Ala Arg Val Tyr Asn Ser
[0081] 340 345 350

[0082] Thr Val Phe Gly Pro Thr Cys Asp Ala Leu Asp Thr Val Met Thr Gly
[0083] 355 360 365
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[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]
[0125]

His Leu Leu Pro Asp Leu Gln Val Ser Asp Trp Leu Val Phe Pro Asn

370

375

380

Met Gly Ala Tyr Thr Ala Ala Ala Gly Ser Ser Phe Asn Gly Phe Lys
390
Thr Ala Ala Ile Leu Thr Tyr Leu Ala Tyr Ser Asn Pro

385

210> 3
211> 31
<212> DNA
213>
<400> 3
ggaattccat
210> 4
211> 34
<212> DNA
213>
400> 4
ataagaatgc
<210> b
211>
212>
213>
<400> b
atggaagtta
tctatttgta
ttagttgaat

DNA

ccaggtgaag
caagatgtta
attcaacata
ggttctatte
tttgaagttt
gttgttgatg
gttactttga
gatgctatta
ccattcttcg
gaatcaattt
tttaaaggtt
ggttatatgt
attgataaag
attcataaag
<210> 6

211> 337

1017

405

NIFH(O)

atgatgggtt

ANIFHO

ggceegeageyg

E%A O

tttctaatca
atggtaatgt
gtacaaattc
cattttcttt
tgttgtttga
cagaaaatgg
catctcctaa
ctegcetaccce
tttctaggaa
ttattgggga
ttgttgattce
aggcgttage
ggttacacat
cagttaatta
tgtgttcaac
atacatctca

cagccttcat

ctaatgctag

tttgaatatg

taacaatggt
taatggtaat
tattaaacca
gaaaattgaa
atctgcaaca
tggttttcca
aaaagttttg
tactattgaa
attcttccca
tggtgcagca
atcagatcca
taaagcgtta
gcatttgatt
tgcttggaca
agaaggtcca
tgttaaatct
tttgccatcet

395

410

a

ctaa

tctactacta
tcacattcte
ggttggtttt
aaattattgt
tacggtaaag
tatacagaaa
attattggtg
actattgata
tacctggcectg
tttgttaaag
attggtcctg
aggccaggtg
aaacaaatta
acagttccaa
gaagttaatt
aaaggtcctt
tttgctaggg

18

aaattatttt
atgaaaaaat
cagaattttc
ttcaaggtaa
ttttaacttt
tgattgttca
gtggtattgg
ttgttgaaat
cgggttttga
ctgcacaacc
ctaaagattt
gtgttgtttg
ttgctaattg
cttatcctac
ttaaaaatcc
taaaatttta
atctcgttga

400

gaaaaatggt
tgaaaacaaa
agcattgtgg
atcagattat
agatggtgca
ccteeetttg
ttttactttg
tgatgatgtt
tgatcctaga
aggttattat
gtttgaaaga
tactcaagca
taggcaagtt
aggtgttatt
agttaattca
taattctgat
attttaa

31

34

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1017
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[0126] <212> PRT

[0127]  <213> LB ()

[0128]  <400> 6

[0129] Met Glu Val Ile Ser Asn His Asn Asn Gly Ser Thr Thr Lys Ile Ile
[0130] 1 5 10 15
[0131] Leu Lys Asn Gly Ser Ile Cys Asn Gly Asn Val Asn Gly Asn Ser His
[0132] 20 25 30

[0133] Ser His Glu Lys Ile Glu Asn Lys Leu Val Glu Cys Thr Asn Ser Ile
[0134] 35 40 45

[0135] Lys Pro Gly Trp Phe Ser Glu Phe Ser Ala Leu Trp Pro Gly Glu Ala
[0136] 50 55 60

[0137] Phe Ser Leu Lys Ile Glu Lys Leu Leu Phe Gly Lys Ser Asp Tyr Gln
[0138] 65 70 75 80
[0139] Asp Val Met Leu Phe Glu Ser Ala Thr Tyr Gly Lys Val Leu Thr Leu
[0140] 85 90 95
[0141] Asp Gly Ala Ile Gln His Thr Glu Asn Gly Gly Phe Pro Tyr Thr Glu
[0142] 100 105 110

[0143] Met Ile Val His Leu Pro Leu Gly Ser Ile Pro Ser Pro Lys Lys Val
[0144] 115 120 125

[0145] Leu Ile Ile Gly Gly Gly Ile Gly Phe Thr Leu Phe Glu Val Ser Arg
[0146] 130 135 140

[0147]  Tyr Pro Thr Ile Glu Thr Ile Asp Ile Val Glu Ile Asp Asp Val Val
[0148] 145 150 155 160
[0149] Val Asp Val Ser Arg Lys Phe Phe Pro Tyr Leu Ala Ala Gly Phe Asp
[0150] 165 170 175
[0151] Asp Pro Arg Val Thr Leu Ile Ile Gly Asp Gly Ala Ala Phe Val Lys
[0152] 180 185 190

[0153] Ala Ala Gln Pro Gly Tyr Tyr Asp Ala Ile Ile Val Asp Ser Ser Asp
[0154] 195 200 205

[0155] Pro Ile Gly Pro Ala Lys Asp Leu Phe Glu Arg Pro Phe Phe Glu Ala
[0156] 210 215 220

[0157] Leu Ala Lys Ala Leu Arg Pro Gly Gly Val Val Cys Thr Gln Ala Glu
[0158] 225 230 235 240
[0159] Ser Ile Trp Leu His Met His Leu Ile Lys Gln Ile Ile Ala Asn Cys
[0160] 245 250 255
[0161] Arg Gln Val Phe Lys Gly Ser Val Asn Tyr Ala Trp Thr Thr Val Pro
[0162] 260 265 270

[0163] Thr Tyr Pro Thr Gly Val Ile Gly Tyr Met Leu Cys Ser Thr Glu Gly
[0164] 275 280 285

[0165] Pro Glu Val Asn Phe Lys Asn Pro Val Asn Ser Ile Asp Lys Asp Thr
[0166] 290 295 300

[0167] Ser His Val Lys Ser Lys Gly Pro Leu Lys Phe Tyr Asn Ser Asp Ile
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[0168] 305 310 315 320

[0169] His Lys Ala Ala Phe Ile Leu Pro Ser Phe Ala Arg Asp Leu Val Glu

[0170] 325 330 335

[0171]  Phe

[0172] <210> 7

[0173] <211> 33

[0174]  <212> DNA

[0175]  <213> ANTLF%I0)

[0176]  <400> 7

[0177] ggaattccat atgatggaag ttatttctaa tca 33
[0178] <210> 8

[0179] <211> 36

[0180] <212> DNA

[0181] <213> ATF510)

[0182]  <400> 8

[0183] ataagaatgc ggccgcaaat tcaacgagat ccctag 36
[0184]  <210> 9

[0185] <211> 2127

[0186] <212> DNA

[0187] <213> =4 =()

[0188]  <400> 9

[0189] atgagatata tcttctttct cattagcata attttgettt taattttcac ttttttaaac 60
[0190] ttaccatctc ctctttctca cacaactgag ttattagact gcaccactta ctctccatgg 120
[0191] tgcactaage ccttttccca acacaaaaat cactatgcca atttcccaaa atacccttta 180
[0192] gatccattaa caataaaaga aattcaaaaa gtgaaaaaaa tcattaattc aattgatgag 240
[0193] tttagtaaaa aaggttatgt tctccactct gtggtacttg aagagccgge aaaggaggtg 300
[0194] gtggtgaact ggcggaaagg tcgecgectt ccgecacgga aggeggeggt ggttgtacgt 360
[0195] gcggttggtg ttgtgecacgt gcttactgtg gatattgaaa cgggtcgggt gaccegacgt 420
[0196] gaaacgggtg attattcggg ttacccgatc atgacgatcg aggatatgat tacggegact 480
[0197] actgcaccac ttgcgaacge tgattttaac cgttcgattc tcgagegtgg cgttgatttg 540
[0198] gctgaccttg catgtttgee tattgeccact ggttggtacg ggaaagctga ggagaataga 600
[0199] agagtcatca aagtacagtg ctacacaatg aaggacacaa ttaatttcta catgagaccc 660
[0200] attgaaggac taacagtact tcttgattta gacacccaac aagtcataga tattctagat 720
[0201] gaaggaaaga acataccaat accaaaggcc gccaacacag actatcgectt ctctactaaa 780
[0202] aaacacacac aaaaaataaa cttactcaaa ccaatatcta tcgaacaacc aaatggtcca 840
[0203] agtttcacta tagagaacaa ccatatagtg aaatgggcaa attgggaatt tcacctcaag 900
[0204] cccgacccga gagccggget gattatatce caggtcatga tccaagatce ggatacgggg 960
[0205] aagattagaa atgtcatgta taaagggttt acgtcggagt tgtttgtgec ttacatggat 1020
[0206] ccatcagatg catggtattt taagacgtat atggatgcgg gtgaatacgg gttcgggtta 1080
[0207] caagcaatgc cgcttgacce gttaaatgat tgtccacgta atgegtatta tatggatggt 1140
[0208] gtgtttgtgg cagctgatgg aacaccatat gttcgtgaaa atatgatttg tgtgtttgag 1200
[0209] agatatgctg gtgatattgg atggcgacat gectgaatcte ccattactgg tttgecgatt 1260
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[0210] agagaagtga ggccgaaggt gacgttagta gttagaatgg cagcgtcagt ggctaactat 1320
[0211] gattacattg tggattggga gttccagact gatggactta tccgagctaa ggttggacta 1380
[0212] agtggaatat tgatggtgaa aggctctcca tatgtgaaca tgaaccaagt gaaccaaaat 1440
[0213] gagtatctct acggcaccct cttatctgaa aacataatag gagtcatcca tgatcactac 1500
[0214] ataactttcc atctcgacat ggacatcgat ggtccatcga acaattcttt cgtgaaggtg 1560
[0215] aatctccaga aggagatgac ttctcctgga gaatccccge gaaggageta cttaaaaget 1620
[0216] gttcgacatg tggctaaaac tgaaaaggat gcacagatta agctcaagtt atatgatcct 1680
[0217] tcagaattcc atgtgattaa tcctaacaag aagtcaagag ttgggaaccc tgttggttac 1740
[0218] aaagtggttc ctggtggcac tgcagctagt ttactggacc atgatgatcc tccacagaag 1800
[0219] agaggtgctt ttactaataa ccaaatttgg gtcacacctt ataatgaatc tgagcaatgg 1860
[0220] gctgctgget tgtttgttta ccaaagtcaa ggtgatgata ctcttgetgt ttggtctgac 1920
[0221] agagacaggc caattgagaa taaagacata gtggtgtggt atacattagg gttccatcat 1980
[0222] attccatgcc aagaggattt cccaatcatg ccaacagtat catcaagctt tgagataaag 2040
[0223] ccagtgaatt tctttgagag caatccaatt atgaggattc aacctaattc tccaaaggac 2100
[0224] ctgccaattt gcaaagcttc tgcttga 2127
[0225] <210> 10

[0226] <211> 707

[0227] <212> PRT

[0228] <213> =4r=()

[0229]  <400> 10

[0230] Met Arg Tyr Ile Phe Phe Leu Ile Ser Ile Ile Leu Leu Leu Ile Phe

[0231] 1 5 10 15

[0232] Thr Phe Leu Asn Leu Pro Ser Pro Leu Ser His Thr Thr Glu Leu Leu

[0233] 20 25 30

[0234] Asp Cys Thr Thr Tyr Ser Pro Trp Cys Thr Lys Pro Phe Ser Gln His

[0235] 35 40 45

[0236] Lys Asn His Tyr Ala Asn Phe Pro Lys Tyr Pro Leu Asp Pro Leu Thr

[0237] 50 55 60

[0238] Ile Lys Glu Ile Gln Lys Val Lys Lys Ile Ile Asn Ser Ile Asp Glu

[0239] 65 70 75 80

[0240] Phe Ser Lys Lys Gly Tyr Val Leu His Ser Val Val Leu Glu Glu Pro

[0241] 85 90 95

[0242] Ala Lys Glu Val Val Val Asn Trp Arg Lys Gly Arg Arg Leu Pro Pro

[0243] 100 105 110

[0244] Arg Lys Ala Ala Val Val Val Arg Ala Val Gly Val Val His Val Leu

[0245] 115 120 125

[0246] Thr Val Asp Ile Glu Thr Gly Arg Val Thr Arg Arg Glu Thr Gly Asp

[0247] 130 135 140

[0248] Tyr Ser Gly Tyr Pro Ile Met Thr Ile Glu Asp Met Ile Thr Ala Thr

[0249] 145 150 155 160
[0250] Thr Ala Pro Leu Ala Asn Ala Asp Phe Asn Arg Ser Ile Leu Glu Arg

[0251] 165 170 175
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[0252] Gly Val Asp Leu Ala Asp Leu Ala Cys Leu Pro Ile Ala Thr Gly Trp
[0253] 180 185 190

[0254] Tyr Gly Lys Ala Glu Glu Asn Arg Arg Val Ile Lys Val Gln Cys Tyr
[0255] 195 200 205

[0256] Thr Met Lys Asp Thr Ile Asn Phe Tyr Met Arg Pro Ile Glu Gly Leu
[0257] 210 215 220

[0258] Thr Val Leu Leu Asp Leu Asp Thr Gln Gln Val Ile Asp Ile Leu Asp
[0259] 225 230 235 240
[0260] Glu Gly Lys Asn Ile Pro Ile Pro Lys Ala Ala Asn Thr Asp Tyr Arg
[0261] 245 250 255
[0262] Phe Ser Thr Lys Lys His Thr Gln Lys Ile Asn Leu Leu Lys Pro Ile
[0263] 260 265 270

[0264] Ser Ile Glu Gln Pro Asn Gly Pro Ser Phe Thr Ile Glu Asn Asn His
[0265] 275 280 285

[0266] Ile Val Lys Trp Ala Asn Trp Glu Phe His Leu Lys Pro Asp Pro Arg
[0267] 290 295 300

[0268] Ala Gly Val Ile Ile Ser Gln Val Met Ile Gln Asp Pro Asp Thr Gly
[0269] 305 310 315 320
[0270] Lys Ile Arg Asn Val Met Tyr Lys Gly Phe Thr Ser Glu Leu Phe Val
[0271] 325 330 335
[0272]  Pro Tyr Met Asp Pro Ser Asp Ala Trp Tyr Phe Lys Thr Tyr Met Asp
[0273] 340 345 350

[0274] Ala Gly Glu Tyr Gly Phe Gly Leu Gln Ala Met Pro Leu Asp Pro Leu
[0275] 355 360 365

[0276] Asn Asp Cys Pro Arg Asn Ala Tyr Met Asp Gly Val Phe Val Ala Ala
[0277] 370 375 380

[0278] Asp Gly Thr Pro Tyr Val Arg Glu Asn Met Ile Cys Val Phe Glu Arg
[0279] 385 390 395 400
[0280] Tyr Ala Gly Asp Ile Gly Trp Arg His Ala Glu Ser Pro Ile Thr Gly
[0281] 405 410 415
[0282] Leu Pro Ile Arg Glu Val Arg Pro Lys Val Thr Leu Val Val Arg Met
[0283] 420 425 430

[0284] Ala Ala Ser Val Ala Asn Tyr Asp Tyr Ile Val Asp Trp Glu Phe Gln
[0285] 435 440 445

[0286] Thr Asp Gly Leu Ile Arg Ala Lys Val Gly Leu Ser Gly Ile Leu Met
[0287] 450 455 460

[0288] Val Lys Gly Ser Pro Tyr Val Asn Met Asn Gln Val Asn Gln Asn Glu
[0289] 465 470 475 480
[0290] Tyr Leu Tyr Gly Thr Leu Leu Ser Glu Asn Ile Ile Gly Val Ile His
[0291] 485 490 495
[0292] Asp His Tyr Ile Thr Phe His Leu Asp Met Asp Ile Asp Gly Pro Ser
[0293] 500 505 510
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[0294]  Asn Asn
[0295]

[0296] Gly Glu
[0297] 530
[0298] Lys Thr
[0299] 545
[0300] Glu Phe
[0301]

[0302] Val Gly
[0303]

[0304] His Asp
[0305]

[0306] Trp Val
[0307] 610
[0308] Val Tyr
[0309] 625
[0310] Asp Arg
[0311]

[0312]  Phe His
[0313]

[0314] Ser Ser
[0315]

[0316] Ile Met
[0317] 690
[0318] Ala Ser
[0319] 705
[0320] <210>
[0321] <211>
[0322] <212>
[0323] <213
[0324]  <400>
[0325] gatatca
[0326] <210>
[0327] <211>
[0328] <212>
[0329] <213>
[0330]  <400>
[0331] ataagaa
[0332] <210>
[0333] <211>
[0334] <212>
[0335] <213>

Phe Val Val Leu Gln Lys Glu Met

525
Arg

Asn
520
Tyr

Ser Lys
515
Ser Ala Val
540

Leu

Ser Leu Lys

535
Gln

Pro Arg Arg

Glu Ala
550

Asn

Ile Leu Lys Tyr

555

Ser

Lys Asp Lys

His Val Ile
565

Val

Pro Asn Arg Val

570

Val Gly Gly Thr Ala Ala

585
Gly

Tyr Lys Pro Ser

580

Pro Gln Ala Phe Thr Asn

605
Ala

Arg
600

Ser

Asp Pro Lys
595
Thr Glu
615

Asp

Glu Gln Ala
620

Val

Pro Tyr Asn Trp

Gln Gln Thr Ala

635
Val

Gly
630

Asn

Ser Asp Leu Trp

Ile Glu
645

Pro

Ile Val
650

Phe

Pro Lys Asp Trp Tyr

His Ile
660
Phe

Gln Glu Asp Pro Ile Met

665
Val

Cys

Glu Ile Phe Phe Glu

685

Pro

Pro Asn
680

Ser

Ser Lys

675

Arg Ile Gln Leu

700

Asn Pro

695

Pro Lys Asp

Ala

11

43

DNA

NLRF51()

11

tga gatatatctt ctttctcatt agcataattt tgc
12

46

DNA

NLRF5()

12

tgc ggeccgectag tatatattca cgaatcataa ttacac
13

2322

DNA

=5r=0

23

Thr

His

Asp

Gly

Leu

590

Asn

Gly

Ser

Thr

Pro

670

Ser

Ile

Ser

Val

Pro

Asn

575

Leu

Gln

Leu

Asp

Leu

655

Thr

Asn

Cys

Pro

Ala

Ser

560

Pro

Asp

Ile

Phe

Arg

640

Gly

Val

Pro

Lys

43
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[0336]  <400> 13

[0337] atggcctcaa ctcaggaaaa ggcgacgtca cgaaatgttt ccgecgette tgcaacggaa 60
[0338] tggactgcecg gaagcgtagg tcaagtttce gatctttcct catcggegaa cgtcaaaagt 120
[0339] actgctgetg ctgctecgte tcctttgacg getgtgatcg actctattga tegtecttet 180
[0340] ccaccaaatc cgcctgeegt taaaggactg cctaccctgt tgagggcetca aactcaccat 240
[0341] cccttggacc ccttaactge tgetgaaatt tccgtggecg tggcgactgt cagggecaget 300
[0342] ggaagcactc ctgaggtgag agatagcatg cgctttgteg aggetgtttt ggtggaacca 360
[0343] gataagagtg tggttgcettt agctgatgea tacttcttce ctectttcca accatcttta 420
[0344] ttgcecgagaa caaaaggtgg gectgtaatt cctagtaaac ttcctccaag gaaggctaaa 480
[0345] ctgattgttt ataacaagaa atcaaatgag accagcatat ggattgttga gctctcagag 540
[0346] gttcatgctg ttactcgagg aggccaccac cgtggcaaag ttatttcatc taaggttgta 600
[0347] cccgatatac agecctccaat ggacgetget gaatatgetg aatgtgaatc tgtggtgaag 660
[0348] gatttcccte cttttecgtga tgcaatgaag aagagaggaa tcgatgatat ggatcttgtg 720
[0349] atggtcgatg cctggtgtge aggttatttc agtgaggetg atgcacctaa ccgeegteta 780
[0350] ggaaaacctc ttatcttttg cagaactgag agcgactgtc caatggaaaa tggctatget 840
[0351] cggccagttg aagggattca tatactggtt gatatgcaga atatggttgt gatagagttt 900
[0352] gaagatcgta aactggttcc attaccacca gctgatccat tgagaaatta cacttccggt 960
[0353] gaaacgagag gaggggttga ccgaagtgat gttaaacctc ttcttattag tcagcctgaa 1020
[0354] ggtcctaget tcegtgtcag tgggecacttt gttcaatgge agaagtggaa ctttegtatt 1080
[0355] ggctttacce ccaaagaggg tctggttatc tattctgttg catatattga cggtagcaga 1140
[0356] ggcegtagac cagttgegea tagactgage ttcattgaaa tggtagtcce ctatggggat 1200
[0357] ccaaatgagc cacattacag gaaaaatgct tttgatgcag gggaagatgg gcttggcaaa 1260
[0358] aatgcgcatt ccttaaagaa gggttgtgat tgcttagget atattaaata tttcgatgeca 1320
[0359] cattttacaa acttcacagg cggtgttgag acaatagaaa attgtgtctg cttacatgag 1380
[0360] gaggatcatg gaatcttatg gaagcatcaa gattggagaa caggtttagc tgaagtacga 1440
[0361] cgttcccgac ggctaacagt gtctttcatc tgtactgtgg caaactatga atatggattt 1500
[0362] tactggcatt tttatcagga tgggaaaatc gaggctgagg ttaagctgac cggaattcte 1560
[0363] agcttaggtg ctcttctacc aggggaagtt cgaaaatatg ggacaactat tgcacctgge 1620
[0364] ttgtatgcac ctgtacatca gcacttcttt gtggetegea tggatatgge tgttgattge 1680
[0365] aaagcagggg agtcacataa tcaggtggtt gaagtaaatg ctagaattga accaccagga 1740
[0366] gaaaataatg ttcataataa tgcattttat gctgaagaga gattgcttaa aactgaactg 1800
[0367] gaagcaatgc gtgattgtaa tcctctaact getcggecatt ggattatccg gaacacaaga 1860
[0368] acagtcaatc gcactgggca gttaactggt tacaagctag taccaggtac aaactgtctg 1920
[0369] ccactagctg gctcagagge aaaattcttg aggagagetg ctttcttaaa gecataatctt 1980
[0370] tgggtcacce cttactctct tgatgagatg tttcctggag gagaatttcc aaatcaaaat 2040
[0371] cctegtgttg gtgagggatt ggctacttgg gttcagcaga atcgatccct ggaagaaacg 2100
[0372] caaatagtac tttggtatgt ttttggactt atacatgttc cacggctaga agactggccg 2160
[0373] gtcatgccag tagagcacat tggttttatg ctacagcctc atgggttctt caattgetee 2220
[0374] ccagctgttg atgttcctec cagcacgget gacttggata ttaaggaaaa tggggtagtg 2280
[0375] gcaaagtctt gccacaatga tggtataatg gctaagettt ga 2322
[0376] <210> 14

[0377] <211> 773
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[0378] <212> PRT

[0379] <213> =4r=()

[0380]  <400> 14

[0381] Met Ala Ser Thr Gln Glu Lys Ala Thr Ser Arg Asn Val Ser Ala Ala
[0382] 1 5 10 15
[0383] Ser Ala Thr Glu Trp Thr Ala Gly Ser Val Gly Gln Val Ser Asp Leu
[0384] 20 25 30

[0385] Ser Ser Ser Ala Asn Val Lys Ser Thr Ala Ala Ala Ala Pro Ser Pro
[0386] 35 40 45

[0387] Leu Thr Ala Val Ile Asp Ser Ile Asp Arg Pro Ser Pro Pro Asn Pro
[0388] 50 55 60

[0389] Pro Ala Val Lys Gly Leu Pro Thr Leu Leu Arg Ala Gln Thr His His
[0390] 65 70 75 80
[0391]  Pro Leu Asp Pro Leu Thr Ala Ala Glu Ile Ser Val Ala Val Ala Thr
[0392] 85 90 95
[0393] Val Arg Ala Ala Gly Ser Thr Pro Glu Val Arg Asp Ser Met Arg Phe
[0394] 100 105 110

[0395] Val Glu Ala Val Leu Val Glu Pro Asp Lys Ser Val Val Ala Leu Ala
[0396] 115 120 125

[0397] Asp Ala Tyr Phe Phe Pro Pro Phe Gln Pro Ser Leu Leu Pro Arg Thr
[0398] 130 135 140

[0399] Lys Gly Gly Pro Val Ile Pro Ser Lys Leu Pro Pro Arg Lys Ala Lys
[0400] 145 150 155 160
[0401] Leu Ile Val Tyr Asn Lys Lys Ser Asn Glu Thr Ser Ile Trp Ile Val
[0402] 165 170 175
[0403] Glu Leu Ser Glu Val His Ala Val Thr Arg Gly Gly His His Arg Gly
[0404] 180 185 190

[0405] Lys Val Ile Ser Ser Lys Val Val Pro Asp Ile Gln Pro Pro Met Asp
[0406] 195 200 205

[0407] Ala Ala Glu Tyr Ala Glu Cys Glu Ser Val Val Lys Asp Phe Pro Pro
[0408] 210 215 220

[0409] Phe Arg Asp Ala Met Lys Lys Arg Gly Ile Asp Asp Met Asp Leu Val
[0410] 225 230 235 240
[0411] Met Val Asp Ala Trp Cys Ala Gly Tyr Phe Ser Glu Ala Asp Ala Pro
[0412] 245 250 255
[0413] Asn Arg Arg Leu Gly Lys Pro Leu Ile Phe Cys Arg Thr Glu Ser Asp
[0414] 260 265 270

[0415] Cys Pro Met Glu Asn Gly Tyr Ala Arg Pro Val Glu Gly Ile His Ile
[0416] 275 280 285

[0417] Leu Val Asp Met Gln Asn Met Val Val Ile Glu Phe Glu Asp Arg Lys
[0418] 290 295 300

[0419] Leu Val Pro Leu Pro Pro Ala Asp Pro Leu Arg Asn Tyr Thr Ser Gly
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[0420] 305 310 315 320
[0421]  Glu Thr Arg Gly Gly Val Asp Arg Ser Asp Val Lys Pro Leu Leu Ile
[0422] 325 330 335
[0423] Ser Gln Pro Glu Gly Pro Ser Phe Arg Val Ser Gly His Phe Val Gln
[0424] 340 345 350

[0425] Trp Gln Lys Trp Asn Phe Arg Ile Gly Phe Thr Pro Lys Glu Gly Leu
[0426] 355 360 365

[0427] Val Ile Tyr Ser Val Ala Tyr Ile Asp Gly Ser Arg Gly Arg Arg Pro
[0428] 370 375 380

[0429] Val Ala His Arg Leu Ser Phe Ile Glu Met Val Val Pro Tyr Gly Asp
[0430] 385 390 395 400
[0431]  Pro Asn Glu Pro His Tyr Arg Lys Asn Ala Phe Asp Ala Gly Glu Asp
[0432] 405 410 415
[0433] Gly Leu Gly Lys Asn Ala His Ser Leu Lys Lys Gly Cys Asp Cys Leu
[0434] 420 425 430

[0435] Gly Tyr Ile Lys Tyr Phe Asp Ala His Phe Thr Asn Phe Thr Gly Gly
[0436] 435 440 445

[0437] Val Glu Thr Ile Glu Asn Cys Val Cys Leu His Glu Glu Asp His Gly
[0438] 450 455 460

[0439] Ile Leu Trp Lys His Gln Asp Trp Arg Thr Gly Leu Ala Glu Val Arg
[0440] 465 470 475 480
[0441] Arg Ser Arg Arg Leu Thr Val Ser Phe Ile Cys Thr Val Ala Asn Tyr
[0442] 485 490 495
[0443] Glu Tyr Gly Phe Tyr Trp His Phe Tyr Gln Asp Gly Lys Ile Glu Ala
[0444] 500 505 510

[0445]  Glu Val Lys Leu Thr Gly Ile Leu Ser Leu Gly Ala Leu Leu Pro Gly
[0446] 515 520 525

[0447]  Glu Val Arg Lys Tyr Gly Thr Thr Ile Ala Pro Gly Leu Tyr Ala Pro
[0448] 530 535 540

[0449] Val His Gln His Phe Phe Val Ala Arg Met Asp Met Ala Val Asp Cys
[0450] 545 550 555 560
[0451] Lys Ala Gly Glu Ser His Asn Gln Val Val Glu Val Asn Ala Arg Ile
[0452] 565 570 575
[0453] Glu Pro Pro Gly Glu Asn Asn Val His Asn Asn Ala Phe Tyr Ala Glu
[0454] 580 585 590

[0455] Glu Arg Leu Leu Lys Thr Glu Leu Glu Ala Met Arg Asp Cys Asn Pro
[0456] 595 600 605

[0457] Leu Thr Ala Arg His Trp Ile Ile Arg Asn Thr Arg Thr Val Asn Arg
[0458] 610 615 620

[0459] Thr Gly Gln Leu Thr Gly Tyr Lys Leu Val Pro Gly Thr Asn Cys Leu
[0460] 625 630 635 640
[0461] Pro Leu Ala Gly Ser Glu Ala Lys Phe Leu Arg Arg Ala Ala Phe Leu

26



CN 111100886 B F 5 = 12/36 T
[0462] 645 650 655

[0463] Lys His Asn Leu Trp Val Thr Pro Tyr Ser Leu Asp Glu Met Phe Pro
[0464] 660 665 670

[0465] Gly Gly Glu Phe Pro Asn Gln Asn Pro Arg Val Gly Glu Gly Leu Ala
[0466] 675 680 685

[0467] Thr Trp Val Gln Gln Asn Arg Ser Leu Glu Glu Thr Gln Ile Val Leu
[0468] 690 695 700

[0469] Trp Tyr Val Phe Gly Leu Ile His Val Pro Arg Leu Glu Asp Trp Pro
[0470] 705 710 715 720
[0471] Val Met Pro Val Glu His Ile Gly Phe Met Leu Gln Pro His Gly Phe
[0472] 725 730 735

[0473] Phe Asn Cys Ser Pro Ala Val Asp Val Pro Pro Ser Thr Ala Asp Leu
[0474] 740 745 750

[0475] Asp Ile Lys Glu Asn Gly Val Val Ala Lys Ser Cys His Asn Asp Gly
[0476] 755 760 765

[0477] Ile Met Ala Lys Leu

[0478] 770

[0479] <210> 15

[0480] <211> 31

[0481]  <212> DNA

[0482] <213> ATF%I0)

[0483]  <400> 15

[0484] gatatcatgg cctcaactca ggaaaaggcg a 31
[0485] <210> 16

[0486] <211> 46

[0487]  <212> DNA

[0488]  <213> ATHF%I()

[0489]  <400> 16

[0490] ataagaatgc ggccgctcaa agcttagceca ttataccate attgtg 46
[0491] <210> 17

[0492] <211> 2310

[0493] <212> DNA

[0494] <213> =4 =()

[0495]  <400> 17

[0496] atggccacaa cctcgcecataa gecttettte tgtcatccac cttectgette tgtegteegt 60
[0497] cgtgaaacgg cctccgecte cgeecgtgget cegteegtgg acgatcagea gaaacaaacg 120
[0498] ccgccgetag cgtcaatatt ggttgactct caaatacctt cctccaactc gtctaccaaa 180
[0499] gggatccaaa tcatgctaag agctcaaact tgtcatcctt tggacccttt atctgetget 240
[0500] gagatctctg tggctgtgge aaccgttaga getgetggtg acacacctga ggtcagagat 300
[0501] ggcatgcggt ttgttgaggt ggttcttttg gaaccagata aaactttcat tgcactcgea 360
[0502] gacgcctatt tcttcccace ttttcaatca tcattgatge ccagaaccaa aggagggett 420
[0503] cttgttcctt ctaaacttcc cccaaggcaa gectagactta ttgtttacaa taagaaaaca 480
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[0504] aatgagacaa gcgtatggat tgttcagcta actgaagtac atgctgectge tcgaggtgga 540
[0505] caacacaggg gaaaagtgat ttcatccaaa gttgttccag atgttcagcc acctatagat 600
[0506] gcacaagagt atgctgactg tgaatccgtg gttaaaaatt atccttcttt tatagaagca 660
[0507] atgaagagaa ggggtattga tgacatggat cttgtgatgg ttgacccctg gtgtgttggt 720
[0508] tatcacagtg aagctgatge tcctageccge aggettgeca aaccactggt attctgecaga 780
[0509] acagagagcg actgtccaat ggaaaatgga tatgcaagac cagttgaagg aatacatgtg 840
[0510] cttgttgatg tgcaaaacat gcaggtgata gagttcgaag accgcaaagt tgtaccttta 900
[0511] ccceetgetg atccactgag gaattacact getggtgaga caagaggagg ggttgatcga 960
[0512] agtgatgtga aacccctaca aattattcag ccagatggtc caagcttteg cgtcgatggg 1020
[0513] aactatgtac aatggcaaaa gtggaacttc cgagtaggtt tcacccctag ggagggtttg 1080
[0514] gttatacact ctgtggcata tcttgacggt agcaggggtc gaagatccat agcccatagg 1140
[0515] ttgagttttg tggagatggt tgtcccctat ggagatccaa atgacccaca ttacagaaag 1200
[0516] aacgcatttg atgcaggaga agatggcctt ggaaagaatg ctcattcact taagagggga 1260
[0517] tgecgattgte taggatacat aaaatacttc gatgccaatt ttacaaattt cacgggagga 1320
[0518] gtagaaacca ttgaaaattg tgtatgtttg catgaagaag atcacgggat gctttggaag 1380
[0519] catcaagatt ggagaactgg ccttgctgaa gttagacggt ctagacgact gacagtttct 1440
[0520] tttatttgeca ctgtggecaa ttatgaatat ggattctact ggcactttta ccaggatggg 1500
[0521] aaaattgaag cagaagtcaa actcacagga attctcagtt tgggagcatt gcaacctgga 1560
[0522] gagtctcgta aatatggcac cacaataaca ccaggattgt atgcacctgt tcatcagcac 1620
[0523] ttctttgttg ctcgtatgaa tatggcagtt gattgtaage caggagaagce acacaatcag 1680
[0524] attgttgaag taaatgtcaa agttgaagaa cctgggaagg aaaatgttca caataatgca 1740
[0525] ttctatgctg aagaaacact gcttaggtct gaattgcaag caatgecgtga ctgtgatcct 1800
[0526] ttatctgctc ggecattgggt tgttaggaac acaagaacgg ccaacagaac aggaaagcta 1860
[0527] acaggttaca agctggtacc tggtccgaac tgtttgecat tggetggtce tgaggctaag 1920
[0528] ttcttgagaa gagcggcatt tttgaagcac aatttatggg ttacacaata tgcacctgga 1980
[0529] gaagattttc ccgggggaga gttccctaat caaaatccac gtgttggtga aggattaget 2040
[0530] tcttgggtta agcaagatcg ttctctggaa gaaagtgata ttgttctetg gtatgttttt 2100
[0531] ggaatcaccc atgtcccteg gttggaggac tggectgtta tgcctgttga acatatcgge 2160
[0532] tttatgettc agccacacgg attctttaac tgetctectg ctgtagatgt acctecatet 2220
[0533] cggggatgtg actcggaaag caaagacagt gatgtttcag aaaatggtgt agcaaagcce 2280
[0534] actaccactg gtttgatggc caagctttga 2310
[0535] <210> 18

[0536] <211> 769

[0537] <212> PRT

[0538] <213> =4r=()

[0539]  <400> 18

[0540] Met Ala Thr Thr Ser His Lys Pro Ser Phe Cys His Pro Pro Ser Ala

[0541] 1 5 10 15

[0542] Ser Val Val Arg Arg Glu Thr Ala Ser Ala Ser Ala Val Ala Pro Ser

[0543] 20 25 30

[0544] Val Asp Asp Gln Gln Lys Gln Thr Pro Pro Leu Ala Ser Ile Leu Val

[0545] 35 40 45
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[0546] Asp Ser Gln Ile Pro Ser Ser Asn Ser Ser Thr Lys Gly Ile Gln Ile
[0547] 50 55 60

[0548] Met Leu Arg Ala Gln Thr Cys His Pro Leu Asp Pro Leu Ser Ala Ala
[0549] 65 70 75 80
[0550] Glu Ile Ser Val Ala Val Ala Thr Val Arg Ala Ala Gly Asp Thr Pro
[0551] 85 90 95
[0552] Glu Val Arg Asp Gly Met Arg Phe Val Glu Val Val Leu Leu Glu Pro
[0553] 100 105 110

[0554] Asp Lys Thr Phe Ile Ala Leu Ala Asp Ala Tyr Phe Phe Pro Pro Phe
[0555] 115 120 125

[0556] Gln Ser Ser Leu Met Pro Arg Thr Lys Gly Gly Leu Leu Val Pro Ser
[0557] 130 135 140

[0558] Lys Leu Pro Pro Arg Gln Ala Arg Leu Ile Val Tyr Asn Lys Lys Thr
[0559] 145 150 155 160
[0560] Asn Glu Thr Ser Val Trp Ile Val Gln Leu Thr Glu Val His Ala Ala
[0561] 165 170 175
[0562] Ala Arg Gly Gly Gln His Arg Gly Lys Val Ile Ser Ser Lys Val Val
[0563] 180 185 190

[0564] Pro Asp Val Gln Pro Pro Ile Asp Ala Gln Glu Tyr Ala Asp Cys Glu
[0565] 195 200 205

[0566] Ser Val Val Lys Asn Tyr Pro Ser Phe Ile Glu Ala Met Lys Arg Arg
[0567] 210 215 220

[0568] Gly Ile Asp Asp Met Asp Leu Val Met Val Asp Pro Trp Cys Val Gly
[0569] 225 230 235 240
[0570] Tyr His Ser Glu Ala Asp Ala Pro Ser Arg Arg Leu Ala Lys Pro Leu
[0571] 245 250 255
[0572] Val Phe Cys Arg Thr Glu Ser Asp Cys Pro Met Glu Asn Gly Tyr Ala
[0573] 260 265 270

[0574] Arg Pro Val Glu Gly Ile His Val Leu Val Asp Val Gln Asn Met Gln
[0575] 275 280 285

[0576] Val Ile Glu Phe Glu Asp Arg Lys Val Val Pro Leu Pro Pro Ala Asp
[0577] 290 295 300

[0578] Pro Leu Arg Asn Tyr Thr Ala Gly Glu Thr Arg Gly Gly Val Asp Arg
[0579] 305 310 315 320
[0580] Ser Asp Val Lys Pro Leu Gln Ile Ile Gln Pro Asp Gly Pro Ser Phe
[0581] 325 330 335
[0582] Arg Val Asp Gly Asn Tyr Val Gln Trp Gln Lys Trp Asn Phe Arg Val
[0583] 340 345 350

[0584] Gly Phe Thr Pro Arg Glu Gly Leu Val Ile His Ser Val Ala Tyr Leu
[0585] 355 360 365

[0586] Asp Gly Ser Arg Gly Arg Arg Ser Ile Ala His Arg Leu Ser Phe Val
[0587] 370 375 380
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[0588] Glu Met Val Val Pro Tyr Gly Asp Pro Asn Asp Pro His Tyr Arg Lys
[0589] 385 390 395 400
[0590] Asn Ala Phe Asp Ala Gly Glu Asp Gly Leu Gly Lys Asn Ala His Ser
[0591] 405 410 415
[0592] Leu Lys Arg Gly Cys Asp Cys Leu Gly Tyr Ile Lys Tyr Phe Asp Ala
[0593] 420 425 430

[0594]  Asn Phe Thr Asn Phe Thr Gly Gly Val Glu Thr Ile Glu Asn Cys Val
[0595] 435 440 445

[0596] Cys Leu His Glu Glu Asp His Gly Met Leu Trp Lys His Gln Asp Trp
[0597] 450 455 460

[0598] Arg Thr Gly Leu Ala Glu Val Arg Arg Ser Arg Arg Leu Thr Val Ser
[0599] 465 470 475 480
[0600] Phe Ile Cys Thr Val Ala Asn Tyr Glu Tyr Gly Phe Tyr Trp His Phe
[0601] 485 490 495
[0602] Tyr Gln Asp Gly Lys Ile Glu Ala Glu Val Lys Leu Thr Gly Ile Leu
[0603] 500 505 510

[0604] Ser Leu Gly Ala Leu Gln Pro Gly Glu Ser Arg Lys Tyr Gly Thr Thr
[0605] 515 520 525

[0606] Ile Thr Pro Gly Leu Tyr Ala Pro Val His Gln His Phe Phe Val Ala
[0607] 530 535 540

[0608] Arg Met Asn Met Ala Val Asp Cys Lys Pro Gly Glu Ala His Asn Gln
[0609] 545 550 555 560
[0610] Ile Val Glu Val Asn Val Lys Val Glu Glu Pro Gly Lys Glu Asn Val
[0611] 565 570 575
[0612] His Asn Asn Ala Phe Tyr Ala Glu Glu Thr Leu Leu Arg Ser Glu Leu
[0613] 580 585 590

[0614]  Gln Ala Met Arg Asp Cys Asp Pro Leu Ser Ala Arg His Trp Val Val
[0615] 595 600 605

[0616] Arg Asn Thr Arg Thr Ala Asn Arg Thr Gly Lys Leu Thr Gly Tyr Lys
[0617] 610 615 620

[0618] Leu Val Pro Gly Pro Asn Cys Leu Pro Leu Ala Gly Pro Glu Ala Lys
[0619] 625 630 635 640
[0620] Phe Leu Arg Arg Ala Ala Phe Leu Lys His Asn Leu Trp Val Thr Gln
[0621] 645 650 655
[0622] Tyr Ala Pro Gly Glu Asp Phe Pro Gly Gly Glu Phe Pro Asn Gln Asn
[0623] 660 665 670

[0624] Pro Arg Val Gly Glu Gly Leu Ala Ser Trp Val Lys Gln Asp Arg Ser
[0625] 675 680 685

[0626] Leu Glu Glu Ser Asp Ile Val Leu Trp Tyr Val Phe Gly Ile Thr His
[0627] 690 695 700

[0628] Val Pro Arg Leu Glu Asp Trp Pro Val Met Pro Val Glu His Ile Gly
[0629] 705 710 715 720
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[0630] Phe Met Leu Gln Pro His Gly Phe Phe Asn Cys Ser Pro Ala Val Asp
[0631] 725 730

[0632] Val Pro Pro Ser Arg Gly Cys Asp Ser Glu Ser Lys Asp Ser Asp Val

[0633] 740 745

[0634] Ser Glu Asn Gly Val Ala Lys Pro Thr Thr Thr Gly Leu Met Ala Lys
[0635] 755 760 765

[0636] Leu

[0637] <210> 19

[0638] <211> 32

[0639] <212> DNA

[0640] <213> AR50

[0641]  <400> 19

[0642] gatatcatgg ccacaacctc gcataagcct tc 32
[0643] <210> 20

[0644] <211> 44

[0645]  <212> DNA

[0646]  <213> ANTF50)

[0647]  <400> 20

[0648] ataagaatgc ggccgctcaa agettggeca tcaaaccagt ggcea 44
[0649] <210> 21

[0650] <211> 28

[0651]  <212> DNA

[0652]  <213> ANTF410)

[0653]  <400> 21

[0654] ggatcccatg ggttctaatg ctagaaac 28
[0655]  <210> 22

[0656] <211> 29

[0657]  <212> DNA

[0658]  <213> ATHF%I()

[0659]  <400> 22

[0660] cccaagcttt taagggtttg aatatgcta 29
[0661]  <210> 23

[0662] <211> 31

[0663] <212> DNA

[0664] <213> ANTF510)

[0665]  <400> 23

[0666] ggaattccat atgatggaag ttatttctaa t 31
[0667] <210> 24

[0668] <211> 32

[0669]  <212> DNA

[0670] <213> ATF%10)

[0671]  <400> 24
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[0672] cggggtacct taaaattcaa cgagatccct ag 32
[0673] <210> 25

[0674] <211> 46

[0675]  <212> DNA

[0676]  <213> ATHF%I()

[0677]  <400> 25

[0678] ctaagtttta attacaaagg atccatgggt tcgaacgcca ggaacc 46
[0679] <210> 26

[0680] <211> 30

[0681]  <212> DNA

[0682]  <213> AR50

[0683]  <400> 26

[0684] tgaattaacc tacggattgg aataggcaag 30
[0685] <210> 27

[0686] <211> 33

[0687] <212> DNA

[0688]  <213> ATF410)

[0689]  <400> 27

[0690] aatccgtagg ttaattcaaa ttaattgata tag 33
[0691] <210> 28

[0692] <211> 29

[0693] <212> DNA

[0694]  <213> ANTF410)

[0695]  <400> 28

[0696] tctgtgegtt aaaagatgat gttgaactt 29
[0697] <210> 29

[0698] <211> 29

[0699]  <212> DNA

[0700] <213> ATHF%I()

[0701]  <400> 29

[0702] catcttttaa cgcacagata ttataacat 29
[0703] <210> 30

[0704] <211> 26

[0705] <212> DNA

[0706] <213> AR50

[0707]  <400> 30

[0708] cattgtttta tatttgttgt aaaaag 26
[0709] <210> 31

[0710] <211> 42

[0711]  <212> DNA

[0712]  <213> ANTRF%10)

[0713]  <400> 31
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[0714] aacaaatata aaacaatgat ggaagttatt tctaatcata ac 42
[0715] <210> 32

[0716] <211> 47

[0717]  <212> DNA

[0718]  <213> ATHF%I()

[0719]  <400> 32

[0720] gtgtgatgga tatctgcaga attcttaaaa ttcaacgaga tccctag 47
[0721] <210> 33

[0722] <211> 750

[0723] <212> DNA

[0724] <213> ANTF%10)

[0725]  <400> 33

[0726] acgcacagat attataacat ctgcataata ggcatttgca agaattactc gtgagtaagg 60
[0727] aaagagtgag gaactatcgc atacctgcat ttaaagatge cgatttggge gegaatcctt 120
[0728] tattttgget tcaccctcat actattatca gggccagaaa aaggaagtgt ttccctcctt 180
[0729] cttgaattga tgttaccctc ataaagcacg tggcctctta tcgagaaaga aattaccgtce 240
[0730] gctcgtgatt tgtttgcaaa aagaacaaaa ctgaaaaaac ccagacacgce tcgacttcct 300
[0731] gtcttcctat tgattgcage ttccaatttc gtcacacaac aaggtcctag cgacggctca 360
[0732] caggttttgt aacaagcaat cgaaggttct ggaatggegg gaaagggttt agtaccacat 420
[0733] gctatgatge ccactgtgat ctccagagca aagttcgttc gatcgtactg ttactctctce 480
[0734] tctttcaaac agaattgtcc gaatcgtgtg acaacaacag cctgttctca cacactcttt 540
[0735] tcttctaacc aagggggtgg tttagtttag tagaacctcg tgaaacttac atttacatat 600
[0736] atataaactt gcataaattg gtcaatgcaa gaaatacata tttggtcttt tctaattcgt 660
[0737] agtttttcaa gttcttagat gctttctttt tctctttttt acagatcatc aaggaagtaa 720
[0738] ttatctactt tttacaacaa atataaaaca 750
[0739] <210> 34

[0740] <211> 480

[0741]  <212> DNA

[0742] <213> ATHF5I()

[0743] <400> 34

[0744] gttaattcaa attaattgat atagtttttt aatgagtatt gaatctgttt agaaataatg 60
[0745] gaatattatt tttatttatt tatttatatt attggtcgge tcttttcttc tgaaggtcaa 120
[0746] tgacaaaatg atatgaagga aataatgatt tctaaaattt tacaacgtaa gatattttta 180
[0747] caaaagccta getcatcttt tgtcatgecac tattttactc acgcttgaaa ttaacggeca 240
[0748] gtccactgeg gagtcatttc aaagtcatcc taatcgatct atcgtttttg atagctcatt 300
[0749] ttggagttcg cgattgtctt ctgttattca caactgtttt aatttttatt tcattctgga 360
[0750] actcttcgag ttctttgtaa agtctttcat agtagcttac tttatcctcc aacatattta 420
[0751] acttcatgtc aatttcgget cttaaatttt ccacatcatc aagttcaaca tcatctttta 480
[0752] <210> 35

[0753] <211> 6312

[0754] <212> DNA

[0755]  <213> A% 0)
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[0756]  <400> 35

[0757] atagcttcaa aatgtttcta ctcctttttt actcttccag attttctcgg actccgegea 60
[0758] tcgeecgtace acttcaaaac acccaagcac agcatactaa atttccccte tttcttecte 120
[0759] tagggtgtcg ttaattaccc gtactaaagg tttggaaaag aaaaaagaga ccgectcgtt 180
[0760] tectttttectt cgtcgaaaaa ggcaataaaa atttttatca cgtttctttt tcttgaaaat 240
[0761] tttttttttg atttttttet ctttcgatga cctcccattg atatttaagt taataaacgg 300
[0762] tcttcaattt ctcaagtttc agtttcattt ttcttgttet attacaactt tttttacttc 360
[0763] ttgctcatta gaaagaaagc atagcaatct aatctaagtt ttaattacaa aggatccact 420
[0764] agtaacggcc gccagtgtge tggaattctg cagatatcca tcacactgge ggecgetega 480
[0765] gcatgcatct agagggecge atcatgtaat tagttatgtc acgcttacat tcacgccctc 540
[0766] cceccacate cgetctaacc gaaaaggaag gagttagaca acctgaagtc taggtcccta 600
[0767] tttatttttt tatagttatg ttagtattaa gaacgttatt tatatttcaa atttttcttt 660
[0768] tttttctgta cagacgegtg tacgcatgta acattatact gaaaaccttg cttgagaagg 720
[0769] ttttgggacg ctcgaagget ttaatttgeca agctgeggee ctgecattaat gaatcggeca 780
[0770] acgcgegggg agaggeggtt tgegtattgg gegetcttee gettectege tcactgacte 840
[0771] getgegeteg gtegttegge tgeggegage ggtatcaget cactcaaagg cggtaatacg 900
[0772] gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa 960
[0773] gcccaggaac cgtaaaaagg ccgegttget ggegttttte cataggetce geccecetga 1020
[0774] cgagcatcac aaaaatcgac gctcaagtca gaggtggega aacccgacag gactataaag 1080
[0775] ataccaggcg tttccccctg gaagetccet cgtgegetet cetgttecga cectgeeget 1140
[0776] taccggatac ctgtccgect ttctecctte gggaagegtg gegetttete atagetcacg 1200
[0777] ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag ctgggetgtg tgcacgaacce 1260
[0778] cceegttecag cccgaccget gegecttate cggtaactat cgtecttgagt ccaacceggt 1320
[0779] aagacacgac ttatcgccac tggcagcage cactggtaac aggattagca gagcgaggta 1380
[0780] tgtaggecggt gectacagagt tcttgaagtg gtggectaac tacggctaca ctagaaggac 1440
[0781] agtatttggt atctgcgetec tgctgaagec agttaccttc ggaaaaagag ttggtagetc 1500
[0782] ttgatccgge aaacaaacca ccgetggtag cggtggtttt tttgtttgeca agcagcagat 1560
[0783] tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg ggtctgacge 1620
[0784] tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa aaaggatctt 1680
[0785] cacctagatc cttttaaatt aaaaatgaag ttttaaatca atctaaagta tatatgagta 1740
[0786] aacttggtct gacagttacc aatgcttaat cagtgaggea cctatctcag cgatctgtct 1800
[0787] atttcgttca tccatagttg cctgactcce cgtcgtgtag ataactacga tacgggageg 1860
[0788] cttaccatct ggccccagtg ctgcaatgat accgegagac ccacgctcac cggetccaga 1920
[0789] tttatcagca ataaaccagc cagccggaag ggecgagege agaagtggte ctgcaacttt 1980
[0790] atccgcctec attcagtcta ttaattgttg ccgggaaget agagtaagta gttcgccagt 2040
[0791] taatagtttg cgcaacgttg ttggcattge tacaggcatc gtggtgtcac tctegtegtt 2100
[0792] tggtatgget tcattcaget ccggttccca acgatcaagg cgagttacat gatcccccat 2160
[0793] gttgtgcaaa aaagcggtta gctccttegg tecteccgate gttgtcagaa gtaagttgge 2220
[0794] cgcagtgtta tcactcatgg ttatggcage actgcataat tctcttactg tcatgccatc 2280
[0795] cgtaagatgc ttttctgtga ctggtgagta ctcaaccaag tcattctgag aatagtgtat 2340
[0796] gcggegaccg agttgetett geceggegte aatacgggat aatagtgtat cacatagcag 2400
[0797] aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt 2460

34



FF

5l %R

CN 111100886 B 20/36 11T
[0798] accgctgttg agatccagtt cgatgtaacc cactcgtgca cccaactgat cttcagecatce 2520
[0799] ttttactttc accagecgttt ctgggtgage aaaaacagga aggcaaaatg ccgcaaaaaa 2580
[0800] gggaataagg gcgacacgga aatgttgaat actcatactc ttcctttttc aatgageteg 2640
[0801] ttttcgacac tggatggegg cgttagtatc gaatcgacag cagtatagceg accagcattc 2700
[0802] acatacgatt gacgcatgat attactttct gcgcacttaa cttcgcatct gggcagatga 2760
[0803] tgtcgaggcg aaaaaaaata taaatcacgc taacatttga ttaaaataga acaactacaa 2820
[0804] tataaaaaaa ctatacaaat gacaagttct tgaaaacaag aatcttttta ttgtcagtac 2880
[0805] tgattattcc tttgcccteg gacgagtget ggggegtegg tttccactat cggegagtac 2940
[0806] ttctacacag ccatcggtcc agacggecge gettctgegg gegatttgtg tacgeccgac 3000
[0807] agtccegget ccggatcgga cgattgegte gecatcgacce tgegeccaag ctgeatcate 3060
[0808] gaaattgccg tcaaccaagc tctgatagag ttggtcaaga ccaatgegga gcatatacge 3120
[0809] ccggagecge ggegatcectg caagetcegg atgectecege tcgaagtage gegtetgetg 3180
[0810] ctccatacaa gccaaccacg gcctccagaa gaagatgttg gegacctcgt attgggaatce 3240
[0811] cccgaacatc gectegetee agtcaatgac cgetgttatg cggecattgt cegtcaggac 3300
[0812] attgttggag ccgaaatccg cgtgcacgag gtgecggact tcggggeagt cctcggeeca 3360
[0813] aagcatcagc tcatcgagag cctgecgegac ggacgcactg acggtgtegt ccatcacagt 3420
[0814] ttgccagtga tacacatggg gatcagcaat cgcgcatatg aaatcacgcec atgtagtgta 3480
[0815] ttgaccgatt ccttgeggtec cgaatgggee gaacccgete gtctggetaa gatcggeege 3540
[0816] agcgatcgea tccatggect ccgegaccgg ctgcagaaca gegggeagtt cggtttcagg 3600
[0817] caggtcttgc aacgtgacac cctgtgcacg gecgggagatg caataggtca ggetcteget 3660
[0818] gaattcccca atgtcaagca cttccggaat cgggagegeg gecgatgecaa agtgecgata 3720
[0819] aacataacga tctttgtaga aaccatcggce gcagctattt acccgcagga catatccacg 3780
[0820] ccctectaca tcgaagetga aagcacgaga ttcttcgece tccgagaget geatcaggte 3840
[0821] ggagacgctg tcgaactttt cgatcagaaa cttctcgaca gacgtcgegg tgagttcagg 3900
[0822] ctttttaccc atggttgttt atgttcggat gtgatgtgag aactgtatcc tagcaagatt 3960
[0823] ttaaaaggaa gtatatgaaa gaagaacctc agtggcaaat cctaaccttt tatatttctc 4020
[0824] tacaggggcg cggcgtgggg acaattcaac gegtctgtga ggggagegtt tccctgeteg 4080
[0825] caggtccgca gcgaggagec gtaatttttg cttcgegceg tgcggccate aaaatgtatg 4140
[0826] gatgcaaatg attatacatg gggatgtatg ggctaaatgt acgggcgaca gtcacatcat 4200
[0827] gcececectgage tgegeacgtc aagactgtca aggagggtat tctgggectce catgtegetg 4260
[0828] gcegggtgace ccggegggga cgaggecaage taaacagage ttatcgatga taagetgtca 4320
[0829] aagatgagaa ttaattccac ggactataga ctatactaga tactccgtct actgtacgat 4380
[0830] acacttccgec tcaggtcctt gtcctttaac gaggecttac cactcttttg ttactctatt 4440
[0831] gatccagctc agcaaaggceca gtgtgatcta agattctatc ttcgegatgt agtaaaacta 4500
[0832] gctagaccga gaaagagact agaaatgcaa aaggcacttc tacaatggct gccatcatta 4560
[0833] ttatccgatg tgacgctgea gettctcaat gatattcgaa tacgetttga ggagatacag 4620
[0834] cctaatatcc gacaaactgt tttacagatt tacgatcgta cttgttaccc atcattgaat 4680
[0835] tttgaacatc cgaacctggg agttttccct gaaacagata gtatatttga acctgtataa 4740
[0836] taatatatag tctagcgctt tacggaagac aatgtatgta tttcggttcc tggagaaact 4800
[0837] attgcatcta ttgcataggt aatcttgcac gtcgecatcce cggttcattt tctgegttte 4860
[0838] catcttgcac ttcaatagca tatctttgtt aacgaagcat ctgtgcttca ttttgtagaa 4920
[0839] caaaaatgca acgcgagagc gctaattttt caaacaaaga atctgagctg catttttaca 4980
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[0840] gaacagaaat gcaacgcgaa agcgctattt taccaacgaa gaatctgtge ttcatttttg 5040
[0841] taaaacaaaa atgcaacgcg acgagagcge taatttttca aacaaagaat ctgagctgca 5100
[0842] tttttacaga acagaaatgc aacgcgagag cgctatttta ccaacaaaga atctatactt 5160
[0843] cttttttgtt ctacaaaaat gcatcccgag agcgctattt ttctaacaaa gcatcttaga 5220
[0844] ttactttttt tctcctttgt gegetctata atgecagtcte ttgataactt tttgcactgt 5280
[0845] aggtccgtta aggttagaag aaggctactt tggtgtctat tttctcttcc ataaaaaaag 5340
[0846] cctgactcca cttccegegt ttactgatta ctagegaage tgegggtgea ttttttcaag 5400
[0847] ataaaggcat ccccgattat attctatacc gatgtggatt gecgcatactt tgtgaacaga 5460
[0848] aagtgatagc gttgatgatt cttcattggt cagaaaatta tgaacggttt cttctatttt 5520
[0849] gtctctatat actacgtata ggaaatgttt acattttcgt attgttttcg attcactcta 5580
[0850] tgaatagttc ttactacaat ttttttgtct aaagagtaat actagagata aacataaaaa 5640
[0851] atgtagaggt cgagtttaga tgcaagttca aggagcgaaa ggtggatggg taggttatat 5700
[0852] agggatatag cacagagata tatagcaaag agatactttt gagcaatgtt tgtggaagcg 5760
[0853] gtattcgcaa tgggaagctc caccceggtt gataatcaga aaagccccaa aaacaggaag 5820
[0854] attgtataag caaatattta aattgtaaac gttaatattt tgttaaaatt cgcgttaaat 5880
[0855] ttttgttaaa tcagctcatt ttttaacgaa tagcccgaaa tcggcaaaat cccttataaa 5940
[0856] tcaaaagaat agaccgagat agggttgagt gttgttccag tttccaacaa gagtccacta 6000
[0857] ttaaagaacg tggactccaa cgtcaaaggg cgaaaaaggg tctatcaggg cgatggecca 6060
[0858] ctacgtgaac catcacccta atcaagtttt ttggggtcga ggtgecgtaa agcagtaaat 6120
[0859] cggaagggta aacggatgcc cccatttaga gcttgacggg gaaagccgge gaacgtggeg 6180
[0860] agaaaggaag ggaagaaagec gaaaggageg ggegetaggg cgetggecaag tgtageggte 6240
[0861] acgctgegeg taaccaccac acccgecgeg cttaatgege cgetacaggg cgegtgggga 6300
[0862] tgatccacta gt 6312
[0863] <210> 36

[0864] <211> 20

[0865]  <212> DNA

[0866] <213> ATHF5I()

[0867]  <400> 36

[0868] cccaaagcta agagtcccat 20
[0869] <210> 37

[0870] <211> 59

[0871]  <212> DNA

[0872]  <213> ATF%10)

[0873]  <400> 37

[0874] tggaagagta aaaaaggagt agaaacattt tgaagctatc tgctcttgaa tggcgacag 59
[0875] <210> 38

[0876] <211> 59

[0877] <212> DNA

[0878] <213> ATF410)

[0879]  <400> 38

[0880] ggaacactgg ggcaataggce tgtcgccatt caagagcaga tagcttcaaa atgtttcta 59
[0881] <210> 39
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[0882] <211> 59

[0883] <212> DNA

[0884] <213> ATHF%I()

[0885]  <400> 39

[0886] accagaccag aagaatgatg atgatgatgg tgcattttgt aattaaaact tagattaga 59
[0887] <210> 40

[0888] <211> 59

[0889] <212> DNA

[0890] <213> ATHF%I()

[0891]  <400> 40

[0892] aaagcatagc aatctaatct aagttttaat tacaaaatgc accatcatca tcatcattc 59
[0893] <210> 41

[0894] <211> 59

[0895]  <212> DNA

[0896] <213> ATLF%10)

[0897]  <400> 41

[0898] cctggtaaag ttgtgtgeta gtgtctcceg tcttctgtte aaagettgge catcaaace 59
[0899] <210> 42

[0900] <211> 59

[0901]  <212> DNA

[0902] <213> AR50

[0903]  <400> 42

[0904] agcaaagccc actaccactg gtttgatgge caagctttga acagaagacg ggagacact 59
[0905] <210> 43

[0906] <211> 59

[0907]  <212> DNA

[0908] <213> ATHF%I()

[0909]  <400> 43

[0910] ctgtcgattc gatactaacg ccgccatcca gtgtcgaatt ttcaacatcg tattttcceg 59
[0911] <210> 44

[0912] <211> 59

[0913] <212> DNA

[0914]  <213> ANTLRF5I0)

[0915]  <400> 44

[0916] cattatgcaa cgcttcggaa aatacgatgt tgaaaattcg acactggatg gecggegtta 59
[0917] <210> 45

[0918] <211> 59

[0919]  <212> DNA

[0920] <213> ATHFHI0)

[0921]  <400> 45

[0922] aattcaaaaa aaaaaagcga atcttcccat gcctgttcag cgacatggag gcccagaat 59
[0923] <210> 46
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[0924] <211> 59

[0925] <212> DNA

[0926] <213> ATHF%I()

[0927]  <400> 46

[0928] agactgtcaa ggagggtatt ctgggectcce atgtcgetga acaggcatgg gaagattcg 59
[0929]  <210> 47

[0930] <211> 22

[0931] <212> DNA

[0932] <213> ATHF%I()

[0933]  <400> 47

[0934] tctggtgagg atttacggta tg 22
[0935] <210> 48

[0936] <211> 522

[0937] <212> DNA

[0938] <213> AR50

[0939]  <400> 48

[0940] cccaaagcta agagtcccat tttattcttc tatatgtata ttttcgatac tctaaaccac 60
[0941] cctacaatgt agccctatac taaatctget caattttcag cttctacaag tgactcgaga 120
[0942] ccacgtggaa agatccaact actccagcac aacgattcaa tataatcgat tgctccactc 180
[0943] ataagaggca agaacaagct tcaacttttg gtaagccgcc gtttataaac agggaagatg 240
[0944] tcctttgtca agggaggcac agagcatgge caatttggea aattgcaggt ttttctgagt 300
[0945] gaaaaatgaa aaagcattgt agtagagtcg gctcactgaa aaaccgggga ggacgaaaag 360
[0946] gtttccagee acagttgtag tcacgtgege gecatgetga ctaatggecag cegtegttgg 420
[0947] gcagaagaga attagtatgg tacaggatac gctaattgcg ctccaactac caaggttgtt 480
[0948] gagggaacac tggggcaata ggctgtcgee attcaagage ag 522
[0949]  <210> 49

[0950] <211> 430

[0951]  <212> DNA

[0952] <213> ATHF%I()

[0953]  <400> 49

[0954] agtgatcccec cacacaccat agcttcaaaa tgtttctact ccttttttac tcttccagat 60
[0955] tttctcggac tccgegeate gecgtaccac ttcaaaacac ccaagcacag catactaaat 120
[0956] ttcceetett tettecteta gggtgtegtt aattaccegt actaaaggtt tggaaaagaa 180
[0957] aaaagagacc gcctecgttte tttttetteg tcgaaaaagg caataaaaat ttttatcacg 240
[0958] tttcttttte ttgaaaattt ttttttttga tttttttctec tttcgatgac ctcccattga 300
[0959] tatttaagtt aataaacggt cttcaatttc tcaagtttca gtttcatttt tcttgttcta 360
[0960] ttacaacttt ttttacttct tgctcattag aaagaaagca tagcaatcta atctaagttt 420
[0961] taattacaaa 430
[0962]  <210> 50

[0963] <211> 250

[0964] <212> DNA

[0965] <213> ANTLF510)
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[0966]  <400> 50

[0967] acagaagacg ggagacacta gcacacaact ttaccaggca aggtatttga cgctagcatg 60
[0968] tgtccaattc agtgtcattt atgatttttt gtagtaggat ataaatatat acagcgctcc 120
[0969] aaatagtgcg gttgccccaa aaacaccacg gaacctcatc tgttctcgta ctttgttgtg 180
[0970] acaaagtagc tcactgcctt attatcacat tttcattatg caacgcttcg gaaaatacga 240
[0971] tgttgaaaat 250
[0972] <210> 51

[0973] <211> 1398

[0974]  <212> DNA

[0975]  <213> ANTLF%10)

[0976]  <400> 51

[0977] cagcgacatg gaggcccaga ataccctcct tgacagtctt gacgtgegeca getcagggge 60
[0978] atgatgtgac tgtcgccegt acatttagee catacatccc catgtataat catttgecatce 120
[0979] catacatttt gatggccgeca cggegegaag caaaaattac ggetcctcge tgcagacctg 180
[0980] cgagcaggga aacgctccce tcacagacge gttgaattgt ccccacgecg cgeccetgta 240
[0981] gagaaatata aaaggttagg atttgccact gaggttcttc tttcatatac ttccttttaa 300
[0982] aatcttgcta ggatacagtt ctcacatcac atccgaacat aaacaaccat gggtaaggaa 360
[0983] aagactcacg tttcgaggcc gegattaaat tccaacatgg atgetgattt atatgggtat 420
[0984] aaatgggctc gcgataatgt cgggcaatca ggtgecgacaa tctatcgatt gtatgggaag 480
[0985] cccgatgcge cagagttgtt tctgaaacat ggcaaaggta gegttgecaa tgatgttaca 540
[0986] gatgagatgg tcagactaaa ctggctgacg gaatttatge ctcttccgac catcaagcat 600
[0987] tttatccgta ctcctgatga tgcatggtta ctcaccactg cgatcccegg caaaacagcea 660
[0988] ttccaggtat tagaagaata tcctgattca ggtgaaaata ttgttgatge getggcagtg 720
[0989] ttcctgegee ggttgeatte gattcectgtt tgtaattgte cttttaacag cgatcgegta 780
[0990] tttcgtecteg ctcaggegea atcacgaatg aataacggtt tggttgatge gagtgatttt 840
[0991] gatgacgagc gtaatggctg gcctgttgaa caagtctgga aagaaatgca taagettttg 900
[0992] ccattctcac cggattcagt cgtcactcat ggtgatttct cacttgataa ccttattttt 960
[0993] gacgagggga aattaatagg ttgtattgat gttggacgag tcggaatcge agaccgatac 1020
[0994] caggatcttg ccatcctatg gaactgectc ggtgagtttt ctccttcatt acagaaacgg 1080
[0995] ctttttcaaa aatatggtat tgataatcct gatatgaata aattgcagtt tcatttgatg 1140
[0996] ctcgatgagt ttttctaatc agtactgaca ataaaaagat tcttgttttc aagaacttgt 1200
[0997] catttgtata gtttttttat attgtagttg ttctatttta atcaaatgtt agcgtgattt 1260
[0998] atattttttt tcgcctcgac atcatctgec cagatgegaa gttaagtgeg cagaaagtaa 1320
[0999] tatcatgcgt caatcgtatg tgaatgctgg tcgetatact getgtcecgatt cgatactaac 1380
[1000] gccgecatec agtgtcga 1398
[1001] <210> 52

[1002] <211> 452

[1003] <212> DNA

[1004] <213> ATHF%()

[1005] <400> 52

[1006] aacaggcatg ggaagattcg cttttttttt ttgaattaca atagtatgtc tgatgtctge 60
[1007] aagaagtaac aggcgtgtge acaagaatac gtgtgtgtge gtaagegtat gcactggtgg 120
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[1008] cataacttat ctaagaagta tatatcactg acatagaaat gtagatatac aggtattttt 180
[1009] ctcgataatc gataaaaatc tcgtcgeget gaaccaaact tggtggttac ggagagtttt 240
[1010] tctctcatca ttactgtctt tcgecattgat ttccectttg accgataaaa tcccttggat 300
[1011] tcataagatt aaacaaagag gtgatcaaag agaaccctgt gaaagtttat gtttataacc 360
[1012] gggcataaag tgaactagac actttcaaga agccaaccaa agcatgagta acgaagctta 420
[1013] ccagcatgat cataccgtaa atcctcacca ga 452
[1014] <210> 53

[1015] <211> 1560

[1016] <212> DNA

[1017]  <213> MRIEEFLEBY4742 ()

[1018]  <400> 53

[1019] atgttcagta gatctacgct ctgcttaaag acgtctgcat cctccattgg gagacttcaa 60
[1020] ttgagatatt tctcacacct tcctatgaca gtgcctatca agctgecccaa tgggttggaa 120
[1021] tatgagcaac caacggggtt gttcatcaac aacaagtttg ttccttctaa acagaacaag 180
[1022] accttcgaag tcattaaccc ttccacggaa gaagaaatat gtcatattta tgaaggtaga 240
[1023] gaggacgatg tggaagaggc cgtgcaggee gecgacegtg ccttetctaa tgggtettgg 300
[1024] aacggtatcg accctattga caggggtaag getttgtaca ggttagecga attaattgaa 360
[1025] caggacaagg atgtcattgc ttccatcgag actttggata acggtaaage tatctcttcce 420
[1026] tcgagaggag atgttgattt agtcatcaac tatttgaaat cttctgectgg ctttgetgat 480
[1027] aaaattgatg gtagaatgat tgatactggt agaacccatt tttcttacac taagagacag 540
[1028] cctttgggtg tttgtgggea gattattcet tggaatttce cactgttgat gtgggectgg 600
[1029] aagattgcce ctgetttggt caccggtaac accgtcegtgt tgaagactge cgaatccacc 660
[1030] ccattgtccg ctttgtatgt gtctaaatac atcccacagg cgggtattce acctggtgtg 720
[1031] atcaacattg tatccgggtt tggtaagatt gtgggtgagg ccattacaaa ccatccaaaa 780
[1032] atcaaaaagg ttgccttcac agggtccacg gctacgggta gacacattta ccagtccgea 840
[1033] gccgcagget tgaaaaaagt gactttggag ctgggtggta aatcaccaaa cattgtcttc 900
[1034] gcggacgecg agttgaaaaa ageccgtgecaa aacattatce ttggtatcta ctacaattct 960
[1035] ggtgaggtct gttgtgeggg ttcaagggtg tatgttgaag aatctattta cgacaaattc 1020
[1036] attgaagagt tcaaagccge ttctgaatcc atcaaggtgg gegacccatt cgatgaatct 1080
[1037] actttccaag gtgcacaaac ctctcaaatg caactaaaca aaatcttgaa atacgttgac 1140
[1038] attggtaaga atgaaggtgc tactttgatt accggtggtg aaagattagg tagcaagggt 1200
[1039] tacttcatta agccaactgt ctttggtgac gttaaggaag acatgagaat tgtcaaagag 1260
[1040] gaaatctttg gccctgttgt cactgtaacc aaattcaaat ctgccgacga agtcattaac 1320
[1041] atggcgaacg attctgaata cgggttgget getggtattce acacctctaa tattaatacc 1380
[1042] gccttaaaag tggctgatag agttaatgeg ggtacggtct ggataaacac ttataacgat 1440
[1043] ttccaccacg cagttccttt cggtgggtte aatgecatctg gtttgggecag ggaaatgtet 1500
[1044] gttgatgctt tacaaaacta cttgcaagtt aaagcggtcc gtgccaaatt ggacgagtaa 1560
[1045] <210> 54

[1046] <211> 1563

[1047] <212> DNA

[1048]  <213> MRIEE#LEBY4742 ()

[1049]  <400> 54
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[1050] atgctttctc gcacaagage tgcagctccg aattccagaa tattcactag aagcttgtta 60
[1051] cgtctttatt ctcaagcacc attacgegtt ccaattactc ttccaaatgg tttcacctac 120
[1052] gaacagccaa cagggttatt catcaatggt gaatttgttg cctcgaagca aaagaaaacg 180
[1053] tttgacgtga tcaatccatc taacgaagaa aagataacaa ctgtatacaa ggctatggaa 240
[1054] gatgatgttg atgaagccgt tgcagcgget aaaaaagctt ttgaaacgaa gtggtctatt 300
[1055] gtagagccgg aggttcgege taaagettta ttcaatctcg ctgacttggt tgagaaacac 360
[1056] caagaaacac tggctgccat tgagtcaatg gataatggta agtcattgtt ttgtgegege 420
[1057] ggtgacgtcg ctttagtatc taaatacttg cgttcttgeg gtggttggge agataaaatc 480
[1058] tacggtaacg ttattgacac aggtaaaaac cattttacct actcaattaa ggaaccatta 540
[1059] ggcgtttgeg gecaaataat cccttggaac ttcectttat tgatgtggtce atggaaaatt 600
[1060] gggeetgete tggetacagg taacaccgtc gtattgaaac ccgectgaaac aacaccttta 660
[1061] tctgeecttt tegettecca gttgtgtcag gaagcaggea tacccgetgg tgtagtcaat 720
[1062] atccttcegg gttcecggtag agttgttgga gaaagattga gtgcacacce agacgtgaag 780
[1063] aagattgctt ttacaggctc tactgccacc ggeccgecata ttatgaaggt cgetgecgat 840
[1064] actgtcaaga aagtcacttt ggagctggga ggtaaatcac caaatattgt gtttgctgac 900
[1065] gctgatctag ataaagccgt caagaacatt gecttcggta ttttttacaa ctctggtgaa 960
[1066] gtttgctgeg ctggttccag aatatacatt caagatacag tatacgagga ggtgttgcaa 1020
[1067] aaactaaagg attacaccga gtcactaaag gtcggtgacc catttgatga ggaagttttc 1080
[1068] caaggtgctc aaacatctga caaacagctg cataaaattt tagactatgt cgatgtagca 1140
[1069] aaatcagagg gggctcgtct tgtgactgga ggggccagac atggecagtaa aggttatttt 1200
[1070] gtcaagccaa cagtgtttge tgatgtcaaa gaagatatga gaattgttaa ggaggaagtg 1260
[1071] tttggtccca ttgtaactgt atccaagttt tctactgttg atgaagtgat tgctatggeca 1320
[1072] aatgattctc aatatgggtt agccgcaggt attcacacta acgatattaa caaggctgtt 1380
[1073] gatgtgtcca aaagagtgaa agctggtact gtttggataa atacctataa caacttccac 1440
[1074] caaaatgttc ctttcggtgg ctteggecag tcaggtattg gecgtgaaat gggtgagget 1500
[1075] gctttaagta actacactca aacaaaatct gtcagaattg ccattgacaa gccaattcgt 1560
[1076] tga 1563
[1077] <210> 55

[1078] <211> 1599

[1079] <212> DNA

[1080]  <213> ERIKE%EEBY4742 ()

[1081]  <400> 55

[1082] atgtcaaacg acggctcaaa aatattgaat tataccccag tgtctaaaat agatgaaata 60
[1083] gttgaaatct caagaaattt cttctttgag aaacaattga aattgtccca cgaaaataac 120
[1084] ccaaggaaaa aagatctaga attcaggcag ttgcagttga aaaaactcta ttatgccgtc 180
[1085] aaagatcatg aggaagaact gatcgatgct atgtacaagg actttcatcg gaacaaaatt 240
[1086] gaatcggttc tgaatgaaac gaccaaactt atgaacgata tacttcacct aattgagatt 300
[1087] ttaccaaaat tgatcaaacc tcggagagta tctgattctt ctcctccatt tatgtttggt 360
[1088] aaaacaatcg tggagaaaat atcaaggggc agtgtcttga ttattgctce tttcaatttt 420
[1089] cccctacttt tagcatttge cccattggea gecagetcttg ctgecaggtaa caccattgtt 480
[1090] ctgaagccaa gtgaactaac accacacact gectgtagtta tggaaaattt gttaaccaca 540
[1091] gctggtttee ctgatggatt gattcaagta gttcagggag ctatagatga aactacaaga 600
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[1092] ctactagatt gtggaaaatt tgacctaata ttctacacag gttctccccg tgtcggatca 660
[1093] atagttgctg agaaagcagc aaaaagtcta acaccttgtg tacttgaact tggtggtaaa 720
[1094] tcacctacct ttattacaga aaatttcaaa gcaagtaaca taaaaattgc tttgaaaagg 780
[1095] attttttttg gtgctttcgg aaattctgge cagatttgtg tttcaccaga ttatttgtta 840
[1096] gtacataaat ctatctatcc aaaagtcatt aaagagtgtg aatcagtact aaatgaattt 900
[1097] tatccaagct ttgatgaaca aacagatttc actcgtatga ttcatgagcc tgcttacaaa 960
[1098] aaggccgttg caagtataaa ctcaactaac ggctccaaga ttgtgecttc aaaaatttct 1020
[1099] atcaattcag atactgagga tctatgcctt gtaccaccaa ccatagttta taacattggt 1080
[1100] tgggatgatc ctttgatgaa acaggaaaac tttgctcctg tattgeccat cattgagtac 1140
[1101] gaggatcttg atgagaccat taacaagata atagaagaac atgacactcc attggtgcaa 1200
[1102] tacatattct ctgatagcca aactgaaata aatcgtatct tgacgcgctt aagatctggt 1260
[1103] gactgtgttg tcggtgatac agtgattcat gtaggaatta ccgacgctcc atttggaggg 1320
[1104] atcggtactt caggttatgg taactatggt ggatattatg gattcaatac ctttagtcat 1380
[1105] gaaagaacaa tttttaaaca accatattgg aatgatttta ccctttttat gagataccct 1440
[1106] ccaaatagcg cacaaaagga aaagctcgtc cgttttgcga tggaaagaaa accttggttt 1500
[1107] gacagaaatg gcaataacaa gtgggggtta cgccaatatt tttcattatc tgecgecgtt 1560
[1108] attttaatta gtaccattta cgctcattgt tcttcctga 1599
[1109] <210> 56

[1110] <211> 4140

[1111]  <212> DNA

[1112]  <213> ANTF5I0)

[1113]  <400> 56

[1114] atggacaaga agtactccat tgggctcgat atcggcacaa acagegtcgg ctgggeecgte 60
[1115] attacggacg agtacaaggt gccgagcaaa aaattcaaag ttctgggcaa taccgatcge 120
[1116] cacagcataa agaagaacct cattggecgece ctcctgtteg actcecgggga gacggecgaa 180
[1117] gccacgcgge tcaaaagaac agcacggcge agatatacce gcagaaagaa tcggatctge 240
[1118] tacctgcagg agatctttag taatgagatg gctaaggtgg atgactcttt cttccatagg 300
[1119] ctggaggagt cctttttggt ggaggaggat aaaaagcacg agcgecacce aatctttgge 360
[1120] aatatcgtgg acgaggtgge gtaccatgaa aagtacccaa ccatatatca tctgaggaag 420
[1121] aagcttgtag acagtactga taaggctgac ttgeggttga tctatctcge getggegeat 480
[1122] atgatcaaat ttcggggaca cttcctcatc gagggggacc tgaacccaga caacagcegat 540
[1123] gtcgacaaac tctttatcca actggttcag acttacaatc agcttttcga agagaacccg 600
[1124] atcaacgcat ccggagttga cgccaaagca atcctgageg ctaggetgte caaatcccgg 660
[1125] cggctecgaaa acctcatcge acagectccct ggggagaaga agaacggect gtttggtaat 720
[1126] cttatcgecece tgtcactegg getgacccee aactttaaat ctaacttcga cctggecgaa 780
[1127] gatgccaage ttcaactgag caaagacacc tacgatgatg atctcgacaa tctgetggee 840
[1128] cagatcggcg accagtacgc agaccttttt ttggcggcaa agaacctgtc agacgecatt 900
[1129] ctgctgagtg atattctgeg agtgaacacg gagatcacca aagctccget gagegetagt 960
[1130] atgatcaagc gctatgatga gcaccaccaa gacttgactt tgctgaagge ccttgtcaga 1020
[1131] cagcaactgc ctgagaagta caaggaaatt ttcttcgatc agtctaaaaa tggctacgce 1080
[1132] ggatacattg acggcggagec aagccaggag gaattttaca aatttattaa gcccatcttg 1140
[1133] gaaaaaatgg acggcaccga ggagctgctg gtaaagctta acagagaaga tctgttgcge 1200
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[1134] aaacagcgca ctttcgacaa tggaagcatc ccccaccaga ttcacctggg cgaactgcac 1260
[1135] gctatcctca ggcggcaaga ggatttctac ccctttttga aagataacag ggaaaagatt 1320
[1136] gagaaaatcc tcacatttcg gataccctac tatgtaggec ccctegeceg gggaaattce 1380
[1137] agattcgcgt ggatgactcg caaatcagaa gagaccatca ctccctggaa cttcgaggaa 1440
[1138] gtcgtggata agggggecte tgeccagtcee ttcatcgaaa ggatgactaa ctttgataaa 1500
[1139] aatctgccta acgaaaaggt gcttcctaaa cactctctge tgtacgagta cttcacagtt 1560
[1140] tataacgagc tcaccaaggt caaatacgtc acagaaggga tgagaaagcc agcattcctg 1620
[1141] tctggagage agaagaaagc tatcgtggac ctcctcttca agacgaaccg gaaagttacc 1680
[1142] gtgaaacagc tcaaagaaga ctatttcaaa aagattgaat gtttcgactc tgttgaaatc 1740
[1143] agcggagtgg aggatcgett caacgcatce ctgggaacgt atcacgatct cctgaaaatc 1800
[1144] attaaagaca aggacttcct ggacaatgag gagaacgagg acattcttga ggacattgtc 1860
[1145] ctcaccctta cgttgtttga agatagggag atgattgaag aacgcttgaa aacttacget 1920
[1146] catctcttcg acgacaaagt catgaaacag ctcaagaggc gccgatatac aggatggggg 1980
[1147] cggctgtcaa gaaaactgat caatgggatc cgagacaagc agagtggaaa gacaatcctg 2040
[1148] gattttctta agtccgatgg atttgccaac cggaacttca tgcagttgat ccatgatgac 2100
[1149] tctctcacct ttaaggagga catccagaaa gcacaagttt ctggccaggg ggacagtcett 2160
[1150] cacgagcaca tcgctaatct tgcaggtagc ccagctatca aaaagggaat actgcagacc 2220
[1151] gttaaggtcg tggatgaact cgtcaaagta atgggaaggc ataagcccga gaatatcgtt 2280
[1152] atcgagatgg cccgagagaa ccaaactacc cagaagggac agaagaacag tagggaaagg 2340
[1153] atgaagagga ttgaagaggg tataaaagaa ctggggtccc aaatccttaa ggaacaccca 2400
[1154] gttgaaaaca cccagcttca gaatgagaag ctctacctgt actacctgca gaacggcagg 2460
[1155] gacatgtacg tggatcagga actggacatc aatcggctct ccgactacga cgtggatcat 2520
[1156] atcgtgecce agtcttttet caaagatgat tctattgata ataaagtgtt gacaagatcc 2580
[1157] gataaaaata gagggaagag tgataacgtc ccctcagaag aagttgtcaa gaaaatgaaa 2640
[1158] aattattgge ggcagectget gaacgccaaa ctgatcacac aacggaagtt cgataatctg 2700
[1159] actaaggctg aacgaggtgg cctgtctgag ttggataaag ccggettcat caaaaggcag 2760
[1160] cttgttgaga cacgccagat caccaagcac gtggcccaaa ttctcgattc acgcatgaac 2820
[1161] accaagtacg atgaaaatga caaactgatt cgagaggtga aagttattac tctgaagtct 2880
[1162] aagctggtct cagatttcag aaaggacttt cagttttata aggtgagaga gatcaacaat 2940
[1163] taccaccatg cgcatgatge ctacctgaat gcagtggtag gcactgcact tatcaaaaaa 3000
[1164] tatcccaagec ttgaatctga atttgtttac ggagactata aagtgtacga tgttaggaaa 3060
[1165] atgatcgcaa agtctgagca ggaaataggc aaggccaccg ctaagtactt cttttacage 3120
[1166] aatattatga attttttcaa gaccgagatt acactggcca atggagagat tcggaagcga 3180
[1167] ccacttatcg aaacaaacgg agaaacagga gaaatcgtgt gggacaaggg tagggatttc 3240
[1168] gcgacagtcc ggaaggtcct gtccatgceg caggtgaaca tcgttaaaaa gaccgaagta 3300
[1169] cagaccggag gcttctccaa ggaaagtatc ctcccgaaaa ggaacagcga caagctgatc 3360
[1170] gcacgcaaaa aagattggga ccccaagaaa tacggcggat tcgattctce tacagtcget 3420
[1171] tacagtgtac tggttgtgge caaagtggag aaagggaagt ctaaaaaact caaaagcgtc 3480
[1172] aaggaactgc tgggcatcac aatcatggag cgatcaagct tcgaaaaaaa ccccatcgac 3540
[1173] tttctcgagg cgaaaggata taaagaggtc aaaaaagacc tcatcattaa gcttcccaag 3600
[1174] tactctctcet ttgagcttga aaacggecgg aaacgaatge tcgetagtge gggegagetg 3660
[1175] cagaaaggta acgagctgge actgecctet aaatacgtta atttcttgta tctggecage 3720
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[1176] cactatgaaa agctcaaagg gtctcccgaa gataatgage agaagcaget gttcgtggaa 3780
[1177] caacacaaac actaccttga tgagatcatc gagcaaataa gcgaattctc caaaagagtg 3840
[1178] atcctcgecg acgctaacct cgataaggtg ctttctgett acaataagca cagggataag 3900
[1179] cccatcaggg agcaggcaga aaacattatc cacttgttta ctctgaccaa cttgggegeg 3960
[1180] cctgcageet tcaagtactt cgacaccacc atagacagaa agcggtacac ctctacaaag 4020
[1181] gaggtcctgg acgccacact gattcatcag tcaattacgg ggctctatga aacaagaatc 4080
[1182] gacctctctc agctcggtgg agacagecagg getgacccca agaagaagag gaaggtgtga 4140
[1183] <210> 57

[1184] <211> 591

[1185] <212> DNA

[1186] <213> ANTF%10)

[1187]  <400> 57

[1188] cacgagcttg cattaccgge agttgctcca gettgetgge ctetgecage agcaatgtcece 60
[1189] cgeeectggeg accetetggt tagatgacac tcctgeccca actgecacga atctgtaace 120
[1190] ccataactat acccgtacgc agtactaaaa atgtatgtaa ttagtaaatg tatgtaacaa 180
[1191] tttcaccgtt ttgtgtaaca attcattcat tcattctttt gatcctttag taccgtccge 240
[1192] acatgatgtc atttccceet catttttgtt tgetggtatg attcccegee cgggegacgg 300
[1193] tacggctgtt atccagcgat gegggactte cgtccacagg tatcttttte tccaactcca 360
[1194] acagagatgg aaaatgaggg gcgggtgtag gtaagcagaa tgaggagaaa tttgtaatga 420
[1195] aaatggaagt tcggcggtta tataaatggg gggggtttgt cggtgacaat tgacttcact 480
[1196] ctcectttect caaaaattct tgggtgttag gattagaagt atctggaaaa ccaaccaaga 540
[1197] aaactacaat aacaaaaata aataaagcgg tcatcaataa gcctggtgte c 591
[1198] <210> 58

[1199] <211> 588

[1200] <212> DNA

[1201]  <213> ANTLF50)

[1202]  <400> 58

[1203] gaaaactaca ataacaaaaa taaataaagc ggtcatcaat aagcctggtg tccaatcgat 60
[1204] gcttacatac ataaaattaa atattctgtc tctgttatat ttccacatgt catcatttca 120
[1205] aatatatgta ctttaaagaa aataaaataa aaaataaaat ttttttctcc cgataatcaa 180
[1206] ttttcttaat taattaattg cgttacgatt ccgttttttt acttctttta tctcattatc 240
[1207] tatctaagtt atttaaaaaa aagaaagaac tttttatgaa ctttcctctt ttctttcettt 300
[1208] tagactattt aaaatacatc accttggtca aacatagcat cagagacctt gatgaaactt 360
[1209] gcgatattag cacctttgac caaagatggce aagaccttac cgtccttagt gtacttcttg 420
[1210] gcatagtcga tacattcatt gaaacagttg atcataattc tcttcaactc ttggtcaact 480
[1211] ctttcgetag tccatgtgat tctttgagag ttttgtgeca tttctaaacc agaaacagca 540
[1212] acaccaccca agttagcagc ctttggtgga ccgtaccaaa cagcttcg 588
[1213] <210> 59

[1214] <211> 576

[1215]  <212> DNA

[1216]  <213> ANTRF510)

[1217]  <400> 59
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[1218] gcegtttaca catcaatgat aaataagtat acaaaaaggg ttccattttt ttttttggee 60
[1219] gctaccggac tagcaaggge ctaatggtac getgagegta gtacaaccaa gegettgtta 120
[1220] gcecgtagagt taagetcttg actactatta cggtaaaage cgggaacgtg cgtaacaatt 180
[1221] tttttttgeca ttaggttaaa gaggctcget cgeggagect ttagaatacc gettaaggeg 240
[1222] ccaaaagatg gaagctattc tctttctttt ttttttcaca aactgagagg ggttgtgtat 300
[1223] cgttaaaaat gttggaagac ttctgactca tcactacgca gattgttaga gtttttcgat 360
[1224] gagaatggct tcaaagaaca gaacaaaaca cgattatata agccccatgt aaaaagaacg 420
[1225] tcttaattta ttttgaattt aggacttctt gacattttta gcatatataa caatacgata 480
[1226] agtgtctcat caaacgtggt taagacagaa aacttcttca caacattaac aaaaagccaa 540
[1227] agaagaagaa agtaactcag gcccgagttg actgcet 576
[1228] <210> 60

[1229] <211> 556

[1230] <212> DNA

[1231]  <213> ATFH()

[1232]  <400> 60

[1233] cattaacaaa aagccaaaga agaagaaagt aactcaggcc cgagttgact gctcattgaa 60
[1234] ggtatgtatg ataaacatta tagaataatg aaaaatgcct cgtgacatac agataaaatc 120
[1235] taacaaggat atattcaaaa aaaaaaaaac aaaacaaaaa aataataacg tgataaacat 180
[1236] taatgaacaa tgtatttaca ttcttaagca taggtgagaa attaccttct ttactttttt 240
[1237] tttttttttt ggtgatattg tatattgaaa tatatagtaa tcaaattcgt ttcattgatc 300
[1238] aaattgctca ctagttctgt ttttcaaaat ttcatcttta taggtagata caagtgccag 360
[1239] agagatatat aaacagaaaa ctctatcgat gtgataatgt atgccaatat cgggactgta 420
[1240] cacccacaca tttacaagcc cacacatcct acaactttct tttcatttct tgegettett 480
[1241] ccactgtcat aaaatatgat tgtccgatge cgcagcctac gectcggega gtattcatca 540
[1242] cctaagcgtc ctgtag 556
[1243] <210> 61

[1244]  <211> 473

[1245]  <212> DNA

[1246] <213> A4

[1247]  <400> 61

[1248] tggtcteteg ggaaacttct ggatggetct aaggaaggtt gggtgecaac agecttacatg 60
[1249] aaaccacatt ccggaaataa taatatccct actcctcctc aaaacaggga tgttcctaaa 120
[1250] ccegttetga attctgtaca acatgataac acctctgecaa acgttattcc agectgcagee 180
[1251] caagcaagtt tgggtgatgg tttggecgaat gegettgetg ctagggecaa taaaatgaga 240
[1252] ttagagagtg atgacgagga ggctaacgaa gatgaagagg aagatgattg gtaatcaaaa 300
[1253] tgtatttagc gagtatatac tctatacgag caaatagagt aaattgtaat taataaatat 360
[1254] tgatatatta tcgcccatat gaaattttta aacgaaaggt tacttataca tcaaataatt 420
[1255] aattaacctt aaacattacg tgttggtgat aaattactat ggctatggtt tta 473
[1256] <210> 62

[1257] <211> 468

[1258] <212> DNA

[1259]  <213> ANTLF%10)
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[1260]  <400> 62

[1261] aataattaat taaccttaaa cattacgtgt tggtgataaa ttactatggec tatggtttta 60
[1262] gaatattcct tttagataat caatatgcct gaagttttgt tttttatata tggagtatcc 120
[1263] gtttatccct aaaatccgaa gaatctcctc ctaaaacgac aaaaaaaagg gtaagcaatc 180
[1264] caccatctaa ttaaatcact aatattagat tgaattttcg aacctatcta aaagtgggat 240
[1265] cttgatgtaa aattgactga tagataaaag gcttggagtc gatagttgat atatcagtac 300
[1266] accggtaatt gtctattata taccctgttg gcatgaaatc catataggac ggtatatatt 360
[1267] tatatataaa atgcatgtaa aaatctttca tcatgaacta ctcggaattt ttggctggaa 420
[1268] attcgttgtt ccatttcctc taagtgtctt gatcatgttc tggtgtge 468
[1269] <210> 63

[1270] <211> 40

[1271]  <212> DNA

[1272]  <213> ANTLRF510)

[1273] <400> 63

[1274] agttttaatt acaaaggatc catggacaag aagtactcca 40
[1275] <210> 64

[1276] <211> 40

[1277] <212> DNA

[1278] <213> ANTF%10)

[1279]  <400> 64

[1280] ccctctagat gecatgetcga gtcacacctt cctettette 40
[1281] <210> 65

[1282] <211> 44

[1283] <212> DNA

[1284] <213> ATHF%I()

[1285]  <400> 65

[1286] cttgtcctgt tcaattaatt gttttagage tagaaatagc aagt 44
[1287] <210> 66

[1288] <211> 47

[1289] <212> DNA

[1290] <213> ATLF40)

[1291]  <400> 66

[1292] aattaattga acaggacaag gatcatttat ctttcactgc ggagaag 47
[1293] <210> 67

[1294] <211> 18

[1295] <212> DNA

[1296]  <213> ANTLRF510)

[1297]  <400> 67

[1298] cacgagcttg cattaccg 18
[1299] <210> 68

[1300] <211> 48

[1301]  <212> DNA
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[1302] <213> ATF%I0)
[1303] <400> 68
[1304] ggacaccagg cttattgatg accgetttat ttatttttgt tattgtag 48
[1305] <210> 69
[1306] <211> 48
[1307]  <212> DNA
[1308] <213> ATHF%I()
[1309]  <400> 69
[1310] gaaaactaca ataacaaaaa taaataaagc ggtcatcaat aagcctgg 48
[1311]  <210> 70
[1312] <211> 18
[1313] <212> DNA
[1314]  <213> ANTLF5HI0)
[1315]  <400> 70
[1316] cgaagctgtt tggtacgg 18
[1317] <210> 71
[1318] <211> 44
[1319]  <212> DNA
[1320] <213> AR50
[1321]  <400> 71
[1322] tggcaaatga ttctcaatat gttttagagc tagaaatagc aagt 44
[1323] <210> 72
[1324] <211> 47
[1325] <212> DNA
[1326] <213> ATRHF%I()
[1327]  <400> 72
[1328] atattgagaa tcatttgcca gatcatttat ctttcactgc ggagaag 47
[1329] <210> 73
[1330] <211> 18
[1331] <212> DNA
[1332] <213> ATLFH0)
[1333]  <400> 73
[1334] gccgtttaca catcaatg 18
[1335] <210> 74
[1336] <211> 46
[1337] <212> DNA
[1338] <213> ATLF5I0)
[1339]  <400> 74
[1340] agcagtcaac tcgggectga gttactttet tcttctttgg cttttt 46
[1341] <210> 75
[1342] <211> 47
[1343] <212> DNA
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[1344] <213> ANTF%10)

[1345]  <400> 75

[1346] cattaacaaa aagccaaaga agaagaaagt aactcaggcc cgagttg 47
[1347] <210> 76

[1348] <211> 18

[1349]  <212> DNA

[1350] <213> ATHF%I()

[1351] <400> 76

[1352] ctacaggacg cttaggtg 18
[1353] <210> 77

[1354] <211> 44

[1355] <212> DNA

[1356] <213> ANTLF510)

[1357]  <400> 77

[1358] agggtaaaat cattccaata gttttagagc tagaaatagc aagt 44
[1359] <210> 78

[1360] <211> 47

[1361]  <212> DNA

[1362] <213> ATF%I0)

[1363]  <400> 78

[1364] cttctcecgea gtgaaagata aatgatcagg gtaaaatcat tccaata 47
[1365] <210> 79

[1366] <211> 18

[1367] <212> DNA

[1368] <213> ATF%I()

[1369]  <400> 79

[1370] tggtctctcg ggaaactt 18
[1371] <210> 80

[1372] <211> 50

[1373] <212> DNA

[1374]  <213> ATIFH0)

[1375]  <400> 80

[1376] taaaaccata gccatagtaa tttatcacca acacgtaatg tttaaggtta 50
[1377] <210> 81

[1378] <211> 50

[1379] <212> DNA

[1380] <213> AR50

[1381]  <400> 81

[1382] aataattaat taaccttaaa cattacgtgt tggtgataaa ttactatggc 50
[1383] <210> 82

[1384] <211> 18

[1385]  <212> DNA
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[1386] <213> ATF%10)

[1387]  <400> 82

[1388] gcacaccaga acatgatc 18
[1389] <210> 83

[1390] <211> 400

[1391]  <212> DNA

[1392] <213> ATHF5I()

[1393] <400> 83

[1394] acaaatcgct cttaaatata tacctaaaga acattaaagc tatattataa gcaaagatac 60
[1395] gtaaattttg cttatattat tatacacata tcatatttct atatttttaa gatttggtta 120
[1396] tataatgtac gtaatgcaaa ggaaataaat tttatacatt attgaacagc gtccaagtaa 180
[1397] ctacattatg tgcactaata gtttagcgtc gtgaagactt tattgtgtcg cgaaaagtaa 240
[1398] aaattttaaa aattagagca ccttgaactt gcgaaaaagg ttctcatcaa ctgtttaaaa 300
[1399] ggaggatatc aggtcctatt tctgacaaac aatatacaaa tttagtttca aagatgaatc 360
[1400] agtgcgcgaa ggacataact catgaagcct ccagtatacc 400
[1401] <210> 84

[1402] <211> 1152

[1403] <212> DNA

[1404]  <213> MRIEEFLEBY4742 ()

[1405]  <400> 84

[1406] atgtccaaga gcaaaacttt cttatttacc tctgaatccg tcggtgaagg tcacccagac 60
[1407] aagatttgtg accaagtttc tgatgctatt ttggacgctt gtttagaaca agatccattc 120
[1408] tccaaggttg cctgtgaaac agctgccaaa actggtatga ttatggtttt cggtgaaatt 180
[1409] accaccaaag ctagacttga ctaccaacaa atagtaagag ataccatcaa gaagattggt 240
[1410] tatgacgatt ctgccaaggg tttcgactac aagacatgta atgttttagt agctatcgaa 300
[1411]  caacaatctc cagatatcgc tcaaggtctg cactatgaaa agagcttaga agacttaggt 360
[1412] gctggtgacc aaggtataat gtttggttac gctacagacg aaactccaga agggttacca 420
[1413] ttgaccattc ttttggctca caaattgaac atggctatgg cagatgctag aagagatggt 480
[1414] tctcteccat ggttgagacc agacacaaag actcaagtca ctgtcgaata cgaagacgac 540
[1415] aatggtagat gggttccaaa gaggatagat accgttgtta tttctgctca acatgectgat 600
[1416] gaaatttcca ccgctgactt gagaactcaa cttcaaaaag atattgttga aaaggtcata 660
[1417] ccaaaggata tgttagacga aaataccaaa tatttcatcc aaccatccgg tagattcgtc 720
[1418] atcggtggte ctcaaggtga cgetggtttg accggtagaa agattattgt cgacgcttac 780
[1419] ggtggtgcct catcegtegg tggtggtgee ttctceggta aggactatte caaggtcgat 840
[1420] cgttccgetg cttacgetge tagatgggtt geccaagtctc tagttgecge tggtttgtgt 900
[1421] aagagagtcc aagtccaatt ttcatatgct attggtattg ctgaaccatt gtctttacat 960
[1422] gtggacacct atggtacagc tacaaaatca gatgacgaaa tcattgaaat tattaagaag 1020
[1423] aacttcgact tgagaccagg tgtgttagta aaggaattag atttggctag accaatttac 1080
[1424] ttaccaaccg cttcttatgg tcacttcact aatcaagagt actcatggga aaaaccaaag 1140
[1425] aaattggaat tt 1152
[1426] <210> 85

[1427] <211> 1556
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[1428] <212> DNA

[1429] <213> ANTF510)

[1430] <400> 85

[1431] cgcgecatag cttcaaaatg tttctactee ttttttactc ttccagattt tctcggacte 60
[1432] cgcgecatege cgtaccactt caaaacaccc aagcacagca tactaaattt cccctettte 120
[1433] ttcctctagg gtgtegttaa ttacccgtac taaaggtttg gaaaagaaaa aagagaccge 180
[1434] ctcgtttett tttcttcgtc gaaaaagget taattaatag agattactac atattccaac 240
[1435] aagaccttcg caggaaagta tacctaaact aattaaagaa atctccgaag ttcgcatttc 300
[1436] attgaacggc tcaattaatc tttgtaaata tgagcgtttt tacgttcaca ttgccttttt 360
[1437] ttttatgtat ttaccttgca tttttgtget aaaaggegtc acgttttttt ccgecgecage 420
[1438] cgcecggaaa tgaaaagtat gaccccceget agaccaaaaa tacttttgtg ttattggagg 480
[1439] atcgcaatcc ctaagcttag tggaattatt agaatgacca ctactccttc taatcaaaca 540
[1440] cgcggaaata geccgecaaaa gacagatttt attccaaatg cgggtaacta tttgtataat 600
[1441] atgtttacat attgagcccg tttaggaaag tgcaagttca aggcactaat caaaaaagga 660
[1442] gatttgtaaa tatagcgacc gaatcaggaa aaggtcaaca acgaagttcg cgatatggat 720
[1443] gaacttcggt gectgtecgt ttaaacatcg gatcccatac tagegttgaa tgttagegtce 780
[1444] aacaacaaga agtttaatga cgcggaggcc aaggcaaaaa gattccttga ttacgtaagg 840
[1445] gagttagaat cattttgaat aaaaaacacg ctttttcagt tcgagtttat cattatcaat 900
[1446] actgccattt caaagaatac gtaaataatt aatagtagtg attttcctaa ctttatttag 960
[1447] tcaaaaaatt agccttttaa ttctgetgta acccgtacat gecccaaaata gggggegggt 1020
[1448] tacacagaat atataacatc gtaggtgtct gggtgaacag tttattcctg gcatccacta 1080
[1449] aatataatgg agcccgecttt ttaagctggce atccagaaaa aaaaagaatc ccagcaccaa 1140
[1450] aatattgttt tcttcaccaa ccatcagttc ataggtccat tctcttagecg caactacaga 1200
[1451] gaacaggggce acaaacaggc aaaaaacggg cacaacctca atggagtgat gcaacctgec 1260
[1452] tggagtaaat gatgacacaa ggcaattgac ccacgcatgt atctatctca ttttcttaca 1320
[1453] ccttctatta ccttctgetc tctctgattt ggaaaaagct gaaaaaaaag gttgaaacca 1380
[1454] gttccectgaa attattccce tacttgacta ataagtatat aaagacggta ggtattgatt 1440
[1455] gtaattctgt aaatctattt cttaaacttc ttaaattcta cttttatagt tagtcttttt 1500
[1456] tttagtttta aaacaccaag aacttagttt cgaataaaca cacataaaca aacaaa 1556
[1457] <210> 86

[1458] <211> 58

[1459]  <212> DNA

[1460] <213> ANTF%10)

[1461]  <400> 86

[1462] gcgcgaagga cataactcat gaagcctcca gtataccatt ttcaacatcg tattttce 58
[1463] <210> 87

[1464] <211> 53

[1465] <212> DNA

[1466]  <213> ANTHF%I()

[1467]  <400> 87

[1468] atgcaacgct tcggaaaata cgatgttgaa aatggtatac tggaggcttc atg 53
[1469] <210> 88
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[1470] <211> 57

[1471]  <212> DNA

[1472]  <213> ATRFHI0)

[1473]  <400> 88

[1474] agtactcatg ggaaaaacca aagaaattgg aatttacaaa tcgctcttaa atatata 57
[1475]  <210> 89

[1476] <211> 56

[1477]  <212> DNA

[1478] <213> ATLFH0)

[1479]  <400> 89

[1480] aatgttcttt aggtatatat ttaagagcga tttgtaaatt ccaatttctt tggttt 56
[1481] <210> 90

[1482] <211> 56

[1483] <212> DNA

[1484] <213> ANTLF510)

[1485]  <400> 90

[1486] aacttagttt cgaataaaca cacataaaca aacaaaatgt ccaagagcaa aacttt 56
[1487] <210> 91

[1488] <211> 55

[1489] <212> DNA

[1490] <213> ATF%I0)

[1491]  <400> 91

[1492] tcagaggtaa ataagaaagt tttgctcttg gacattttgt ttgtttatgt gtgtt 55
[1493] <210> 92

[1494] <211> 53

[1495]  <212> DNA

[1496]  <213> ATHF%I()

[1497]  <400> 92

[1498] gtcgattcga tactaacgcc gccatccagt gtcgacgege catagettca aaa 53
[1499] <210> 93

[1500] <211> 53

[1501]  <212> DNA

[1502] <213> AR50

[1503]  <400> 93

[1504] aaaaaggagt agaaacattt tgaagctatg gcgcgtcgac actggatgge gge 53
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