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1. — PRt . B85

a) WA 255 Z B 1 22 K, A

b) HEEEEZ K,

Ho BT IR e 2275 1 22 R N T i 8 R 1) 2 ik

2. QAR EE SR LB (2 SR, o Bk i S 5 S R 1Y) 22 s ) 2 H At ST UL PR
Btn S L s FR B A 2 R , B i e s MR 22 Ik o ot A B D R i Bl AR Ak

3. 40 R BRI B SR AR AT — TR BT IR ) 58 SR, oA B i i B 2 R R 1) 22 Ik R BT ik
et 2 I i — A 2 Ak

4. 40 FIRBORE SR R AE — TR 1 5 E e, b 5 e b7 31

5. 1 BRI ELR op AT — BT IR ) 2 AR, e BT iR ma B 2 R 1 2 ki B SRR R
B A E AT IR B B, M A R4 & B A B L Th e F B .

6. 1R ZE R AT — T TR 1 R EL , I b BT A i B s R (1) 2 ik A S R
Medh & A B Thee B LI B SEQ 1D NO: LRI R FE Heohge B, B 5 HA585%
FE B R PR 73

7.0 BRI ELR AP AT — BT IR 1) 2 AR, Horp B IR i B 2 R 1) 2 Bk A s R 4
AEABIL IR B IR A SEQ 1D NO: 2H 7RI P B L ShRE v BL B 5 H A 85 % 2 5
FHIF LI 7 31

8. WIAURIEE SR 67 BT I 2 SERET , o B S 27 3% M 22 IR T Bk g 252 2 BR 1) 22
R 31 18-120, 7k 248-258 B 1 325-331 2 ) , 4 5 0 B2 T Bk L BE A LR 4 A
A KBRS AR G EA N A2K.

9. QAR EE SR 67 Fr ik I 28 SEHR T, o o i S 2737 M 22 IR B 460 P ok i 2 52 2 R 1) 22
FRI7% 3 118-120, % 3 248-258 B 7% 7 325-331 2 [A] () — D ERZ NS IE R , 4 5 X T BTk
YHAREREGEANSKBR ARG EAN e,

10 AR L3R 6 Bk (1) 5 SR, H o i S 236 1 22 IR A7 T BT 3k i Bz 52 28 PR 1) 22 Jik
[R5 326-329 2 [H) , 2 ‘5 A BT Pk L @ R 45 A A A K.

L1 SASOR 3R 6 Ik 4 5 R, JH b P S 23 12 22 JOK 8 460 BT 3k i 7 2 28 PR 1) 22 JiK
[15R KL 325329 Z [ () — DB AN EIER , P 5 0 BT ik SCRE LR 45 Sl A A K.

12 QAR SR 7 Bk (8 5 R, H o i S 235 14 22 IR A7 T B 3k i Bz 52 28 PR 1) 22 Jik
[RFREE327-33 1 Z[0], 9 5 0 RL T Pk SR R A A s H A K

13 AR SR 7 Bk (9 5 R, H b i S 23 1 22 JOR B 45 BT 3k i 7 57 28 PR 1) 22 JiK
[RFREE327-331 Z A () — DB 2 AN AIERR, i 50 BT ik LA RS A EH 4K

14. 40 B BRI ELR op A — T BT IR 1) 2 AR ET , Horp B 5 e 8 0% F SRt e B A
W sOLER  HOaOLER A AROLED PR EA A BRI E .

15. 40 IR AR EE SR H AT — T T id 1 2 IR e, Hp Brid 2k e A B ATSEQ 1D NO:3-
L3FTRI 731

16 gl R BRI EE R AT — I AT (R 2 R A% 1 17 2 B T A7 771

17 A5 5 RIB 6 P FIHEAE MRG0 F BRI B R P AT — TR IR I % R 7 31 (1) R 1A
AR

18 AL B AR ZLR 17 BT 1 RIS AR A1 .
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19 il 5 AU AR EEOR LR (9O R B 5 1%, A IR & B BRI ZE R 1-15
TR 1 5 CRBH I BRI AL , 22 T IR 40 MR TR IR 25 AF T 15 77 ik 4, Aoy & i
R ICHRE

20 A NS BRI TV, B4 AR QI BOR) ZER 1 - 15— T i (G IR BT BATBUR) 2
SRIQPTIR T il 2 (K 2R TCIR BT 55 A5 it B, ARG U 235 M 22 R A2 1

21 RN STHERILBR W JT i, A « A QBRI EE R 1- 15— T A (0 2O CIR BT B AL
A EER TR 5 12 1l 46 1) DGR B A et e, ARG UG 2236 PR 22 BRI A2 A, Herh i 52
PR ARG B AR St BRI IR -

22 IR EER 1= 15 TP AE— I I X 5 YR BT BRABUR R 19 Firid T A il % 112 DGR
BHAEAG DUAE b (1 SR A I

23 MBI EER 1= 15 TP AR I X 5 YR BT BRAIBUR R 19 Bl T A il 4% 112 DG IR
B IR o 0 STRE R IR 1 3G, BT ST BE U 2 1R 1 A 1 S IR S S R R RN 4
IR -

24. — P &, HA S BUR ZER 1- 15 - T — TR HT I 1) 2 SR BT SRR 22 5R 19 BTk 75
IR R ROERE
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M HERER R R AN

B GuE
[0001] AR P Koot s A, SEEAR RS K H T 1 I SCRE R IR (1 o Y IRt B AL il 4T
AL o

BREAR

[0002]  SZHEZFEMR (BCAN) WAFZAMR e AR M A R, HAENH A EFRE 57T
TS EA R G RIEE R =M R ERE T AL LHER UM ER, 5N &R R
H 7 AR 1 35 % , LA S L BN T 75 ) A EE IR (140 % o AN TE S 5 ik Ty B R Ho Atk A 78
J A EEE L (P.C.Calder,2006;B.Skeie et al.,1990) . 1A =Rl Sr f LB H
W AN A A AT IGFE BT b 75 ) (K. Tajiri and Y.Shimizu,2013) o SCEEZIERL ] B 271
i g B RO BE BRI 4, JF 2 5 AR &3 B & % (J.D. Fernstrom, 2005)

[0003] =@M A ER T & EZERZAER Buse and Reid,1975;Buse et al.,
1979;Li and Jefferson,1978;Anthony et al.,2000) , & n] DAL 5 2 4850 A 7 a
A2 R mRNARH 2 5 30, i AUV 8 1 & ) (Nor ton FlLayman , 2006) o 55 2 B2 B8 0% /£ —
FEJE b Bk i 5 R (Smith et al.,1987) , 5 HAm Z M AHEL B8 5 MUl (Grill et
al.,1992) o5z B A rh & 20U i I 3 78 FE L A4 82 8 o0& R B R %l (Kimbal 1
and Jefferson,2001) FIHLHEEFY (Layman and Baum,2004) . W7 E U L BEIER & &
B S 3 e T AR PE PR, L FE SR (Hu,F.B et al. 2001;Wang,T.] et
al.,2011;Mapstone,M et al.,2014) .JERE (Goffredo et al.,2017) .3E¥ (D’ Antona et
al.,2010) JJE%E (Tarlungeanu,D.C et al.,2 016;Mayers,J.R.et al.,2014;Tonjes,M
et al.,2013) %,

[0004] I iy T BRI IR U R R a R B A o S R A AT PR 2 S A U .
NE B A N7 2 i v (Pontoni ,G et al.,2014,1996) , ik (Tateda NZ%,
Analytical sciences:the international journal of the Japan Society for
Analytical Chemistry 2001,17 (6) :775-778;Wadud S%%, Journal of chromatography
B,Analytical technologies in the biomedical and life sciences 2002,767 (2) :
369-374) , BANEH YKL (Li X-t%%,Chem Res Chin Univ 2013,29 (3) :434-438;Meng J
%%, The Analyst 2010,135 (7) :1592-1599) , 5 #h Al WOl 43 Y63k (Hortala MA%E,] Am
Chem Soc 2003,125(1) :20-21;Pu F%,Anal Chem 2010,82(19) :8211-8216;Du J%%,
Chemical communications (Cambridge,England) 2013,49 (47) :5399-5401 ;Engeser M%E,
Chemical Communications 1999, (13) :1191-1192) {HJ& , X E4G I /7 VEAFAEIR KIOHE AR
HRIE, T LA AR A A AL R AT | 7 B SR AR R A , 4R TeVAAE SR A AT A e
i, —EREE B A2 T STREEIE BN AT 7T AU K RE

[0005]  [K] bt , A 4510 Al 75 R R — ol i A e PR ) SR U IR A IR, 5 ) e — Mo S A
P YA MK 1 SR SRS Bl | im0 R v ) 25 40 3 R X e 7 v

[0006] A4 A 3 i e Y G i 5E v (Engeser MZ5, Chemical Communications 1999,
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(13) :1191-1192) l5E Sk & L 18 , W 1 5Ni (1D DY 28 KRB S W3 E B 25 A BL)
PR G R PR AR R I &, {2 BTN (TT) DU KN E AW B4 iR FE A2 ) E i
AT AR TTIERSR OIS Bk B 225K

[0007]  TWAHAT TG B /N BB AR DA ARG & e i) &= R I AR, O
o D2 ARAE K 22 B i AR A0 i i A8 07 Tl A — e I R BIPR LSS, B Re s s e S A
MR T R AT, RO E A RN — D gl bR IC B R A shisnas 15
TNTR o

[0008]  Zpfh 7 St R B A2 M 4E 2 FIE 28 Kk 67K BE (Aequorea victoria) HHEHL, Bf
AT AVGFP EH 238 R L BR M B, 70 F 2 2026 KD o 4 BT I 75 8, RIRGFPER 1 P 3565
~BTHL I =R IEIR Ser—Tyr-GLy BetE H KT il — 2 DA Ca B A < o — 2 5 O T FR LR e
kA (p—hydroxybenzylideneimidazolinone) , A& H 3 B & OGAL B B A B AVGFPH) G it
FRAE A0 5%, O SRR I 3206 7E395nmAk , 1 7E475nmib 75 A — MBI, 5 35 %O 4
NETE L/ 3 AEARHER VAT SR AT T 5 395nmAk (380K AT 7 A2 508nmAk () A& 5, 1147 5nm4b ¥ 351
R R e KR S KA T-503nm (Heim, R. 28, Proc Natl Acad Sci U S A.1994,V.91
(26) ,pp.12501-12504) ,

[0009] RIS XIGFPEE A SR UMM AL H AN , FIH A FAEMZFH A, BEMC &R E T 20
I FH FIGFPRTAEYY , JE A 7 B A RIGFPAE Akl b HEAT AS[A) 1 58 o5 AP Bl 2 &, AT 3R A
W TR AIGEP (S65T,F64L) YFP (T203Y) CFP (Y66W) 25 . 1fij {5 B GFPEE (A 7 51 i 3 B fk 51
W J 5 14523807 Z LR 8 43V 8T B 1 N , Ji B85 1 - 14447 2 R A B a1 1 Cog » T
Jr Bl IS — /NBCEE TR ) RE IR BT R , TR A — e 2 TR) AR A BRI BROIREE 2 2l B
(circular permutation fluorescent protein) ,fEHIEAE b X 5 8 A T203YRE4T ) 5
AR T BRSO B A epYFP (Nagai, T.%%,Proc Natl Acad Sci U S
A.2001,V.98(6) ,pp.3197-3202) .

[0010]  H-TAF%OGE B H 2N, FHR I — LB T 5O 6 0 ks I R 3R 15 1
— IR JE 0 FE R 2RO IREE &R FRET) FR , iZ B AR F EF & AR
DKt B A A R ST, A AR IR — AR DG TS BB B & LT RE A
FEAZHL [0 B LS H, W AR A AR, SRBIL T Re & ml 4RI ) 5248 o 1564 (BD R AR
AR RE) JFRET & — PhaESE 41 68 S BRIT , il 7 [ i FE AR B AE T AE A I R BOR &
e 8 B SR ORI A L 3 (A4 5 B R AR, 10 B2 44 T LA R S B i T A B (1) 4R AIE
PN EALTE ) s AT AR R CRICHEK) o GRTR S L e 8 1 R — D 9 B, AT
A\ GO E A RBERNF OUOLEA (CFP) A A5G EE (YFP) & — % LI H
PEAA /2 AR %] CRPHY RSB TE 5 YFPRIWR WSO L 3 A A M B &, e AT 2 i it , FCFPIY
WS ABUR , CRPI R Bk A 0 B & i R M AL 4R B 2 2 YPPIV) R (2 LA |, BT DACFP
(1R 3 e SRR S BT O R G YFPI 6 AN Ktk A 2 M Be B L ik
BT T 23 1) R R 6 4k T G G 5 e 2 ) o B 1) e AR A 4 R B DR IR A Bt 98 4 1 )
DR TR B AH T BV S ER AR A1) B ) IR o 49 9] 5 CRP A5 YRP R & 3R IA HE — > 48 1Y)
AEAZEO S H L RN 57125 S B A 5 A AR A B e 56 A2 Ak i B
H I

[0011] PRIk, AR SCHT R 2OG & B P P ] LR B T 4E 2 RN 2 & K O KEE (Aequorea
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victoria) 9L A LIELATAEY), BF A IR TR LAk 3 kS A (YFP) (4t
2N (GFP) B E N (CFP) 1771, Hop ik 8 (e e R LI YFPRY 7 1), SEARR 1%
IRHEF 2 (05 6 & (1 cpYFPI P 1 o

[0012]  SZHERFEMRA TR IR A A E A H KIS T K B Escherichia coli) ,BOERIET
WITREMN AR S5 MESEAE90% L FREEN XHE R SaARE 4 E
L&A B RES A& A I B A 1B A a/ BERCIR 45 #4181 8RR M S5 1), T LA &S &
R LR A R

[0013] B NRIL, RICE A S5 LR L IR
Wt , OB R RS G EABRERE A&
IERNII T NG

[0014] AN RLA AN AR SCHTIA 228 SCHIR I 51 B B8 B B A A X B8 225 SR A2 AR R
I HA

HEABCARS S EARERNROG
557 B TR B R IR I 45 15 Sk H.

EZARE

[0015] K BRI B BI7E T4 45— PP 7E 40 Py Z0SE 8 47 « i & 8 A I S B AL R
B AR S B R I VIR B R IR PO R EL

[0016] A FHHRAE— Rl SYCIREr 40 & a) N R R BRI 2 K, Flb) YeiiG 2 ik, Horp By
TR 2T PR 22 R N T I i R R ) 2 K AR — AN St s, IR N R R R A £ RS
I8 HAth S SR , 9 30 e S PR B A T

[0017]  7E—ANsEiiy =0, 3G M 2 ke 2 e B A B The i B BB Ak 7E — N SE e
T, R E AR A SO EA B OIOLEN  FAREA EEAROLEA ER
At EAAETRGED AN P, R E A B A SEQ 1D NO: 3-13FT R 7
171

[0018]  7E—ANsijifi /7 A Hp , AR B BT 28 S R4 a6, 15 i B S R 1) 22 IR A2 R 22
IRZ I —ANBL Ak o AE— ALt 75 20, AR B i SO R e A B ek c R BT
RS AT DR AT Z R B 7 71, P K EAN ik A S 1

[0019]  7E—ANsEita 7y sUHp , AR BH B 2GR ET IC A5 8 0 )7 51 T I 4R £t 52 A 21 4]
AT 1 4 S 4T 2

[0020]  7E—ANsijifi 7y A, AR B BTk i B S R 1Y) 22 IR Ik B SR R R IR 4 A 1 Bl
IhEE F B, M a TR 45 4 B A UL ThRE A B

[0021]  7E—ANSjii 7 A, AR B BT i B S B 1Y) 22 IR A SR R R IR 4 A B B L )
e B, L A SEQ 1D NO: LA/ P BB DhRe v B, B A7 85 % J3 Bl AH [F PR J7
.

[0022]  7E—ANsjia 7 ACHp, A B BT i B S 2 B 1Y) 22 o e R IR 4 A iR B D Re
B, LI HASEQ 1D NO: 2R B P B L DhRe F B, B S AT 85 % [ AU AR R PRI 7 51 o
[0023] 7Kk B I 6 295 M 22 K AT DA T M B2 R (1) 22 IR AT AT A, B o 75— AN SE e 7
T, AR R I O 23 1 22 R AN T 00 182 55 2 R 1) 22 IR PR B 2 118-120 , Bk 248 - 258 BBk
H325-331 2 18], g T X N T LA RRE SEANESKBERERESEAN K. A1
STt 7 A, e 2R TE TR 2 K B A N R I 2 BRI BR A 118-120 , Bk 5 248-258Ek ik

6
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325-331 Z M — MBI AN EER, 5 A N T LA RS 5 EAN S KBIR A RS &
BAMAEK.

[0024]  AE— AL 7 AU DR IE M E 2 IR AN SR R RS S E AN TR A 118/
119,118/120,119/120,248/249,248/250,248/251 ,248/252,248/253,248/254 , 248/255,
248/256,248/257,248/258,249/250,249/251 ,249/252,249/253, 249/254 , 249/ 255, 249/
256,249/257,249/258,250/251,250/252,250/253,250/ 254, 250,/255 , 250/256 , 250/257 ,
250/258,251/252,251/253,251/254,251,/255,251/256,251 /257, 251,/258,252/253, 252/
254,252/255,252/256,252/257 ,252/258,253/254 , 253 /255, 253/256 , 253/257 , 253/ 258,
254/255,254/256,254/257 ,254/ 258, 255,/256,255/257 , 255/ 258, 256,/257 , 256 /258, 257/
258,325,/326,325/327,325/328,325/329,326/327,326/328,326/329,327/328, 327/3295,
328/329,

[0025]  AE—AsLi U, EE R 2 IR AN R ARG S EA N N AL 5 :118/119,
118/120,119/120,248/249,248/250,248/251 ,248/252,248/253, 248/254, 248/ 255 , 248/
256,248/257,248/258,249/250,249/251,249/252,249/253, 249/254 , 249/255, 249/ 256 ,
249/257,249/258,250/251 ,250/252,250/253,250/254 ,250/255 , 250,/256 , 250/ 257 , 250/
258,251/252,251,/253,251/254,251/255,251/256,251/257,251/258,252/253,252/254,
252/255,252/256,252/257 ,252/258,253/254 ,253/255,253/256 , 253/257 , 253 /258, 254/
255,254/256,254/257 ,254/258, 255/ 256, 255/257 , 255/ 258, 256,/ 257 , 256/ 258, 257 /258,
327/328,327/329,327/330,327/331,328/329,328/330,328/331,329/330,329/3315330/
331,

[0026]  7E—ANsjia Jr 20, 625 VR 2 A T 1025 S BR 1Y) 22 IR ) % 2 325329 2 [/ , 4
GX N T X ARRSG G EAN SR A ST X, 620 T 2 K B 4 B R
1) 22 BRI 5% 2 325329 2 TR I — AN B 2 AN RUE IR , g5 0 o T S 2R RS A B A4 K.
PLadetts, D't 2 v 1t 22 ks T S s B IR 4G &t B HL DR A B % 44326 /3278327 /328 2
E]

[0027]  7E—ANsjia 7y =0, 625 TR 22 A T 0257 S BR 1Y) 22 Ik ) i 2 327331 .2 11, 4
GX T TR R AR A EA N AR AL T X, 62 TR 2 K B e S5 R
(1) 2 BRI R 327-33 1 Z (A — N2 DN R EER , Jn 5 0 N TR A RS A A A K ik
M, 65 TR 2 AT T s B 45 6 B 1 B DB B i A 328 /32988329 /330 2 [7]
[0028]  7£ 55— 5T, AR R fE—Fh o G RE , A0 Fra) W N STREG L FR I £ Ik, ilb) 2
TG T 22 IR, R BT IR G 2 E VR 22 KR N B e B S B S R IR I 2 1K

[0029]  fE—ANskjii 7y s P, g PR 2 IR O B I B DhRe i BR BB AR  7E — AN L i
JRHL RO EAER ASERCED EATOLERD  HAOLED EEATOEER ER
L EA VA ARICEN A A E T W, POLE R B A SEQ 1D NO:3- 13~ il 7
1P

[0030]  AE-—ANSEia Ty AP, SREOGIRET A 5 e B S S SRR 1) 22 KRG 20 M 22 IR 2 ) 1)
— A EANFE K AL A SLHETT I, BRI A Bk AR B BRSSP RAT AT R
FRR T A, kK A I AN AR -

[0031]  fE—NsEji 77 s P, ROCEREH S A 7 21 o T 4R 6t 5 Ao 21461 20 48 o 1) o e
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4 s

[0032]  7E—ANaefity Srh, SEEE R R IRIE B R AR T B R A R -

[0033]  AE—/sLiifa 7y b, i R SRR R AR IR N 2 IR B SR R LIRSS S R L B L T R
B, MR A RES A E A B L IhEE A B .

[0034]  AE— NSty b, A B ST RE ER R 1) 2 IR SR R L IR 45 A R A B L DR
B, HARIE R ASEQ 1D NO: 1FrRi 7 B H DhRe i B, 85 HA 85 % 7 HIAH R TR 7 51 o
[0035]  AE—/NsLji 7 AP, R ST R R IR I 2 KRR R R A A SR A B DR B,
e A SEQ ID NO: 2FrR T A E H Dise Jr B, B HoA 85 % JE I AH A PR 771

[0036] 7R B 1 , S 23 1 22 R mT DA Ay T 1 1o S S 2 R 1) 2 IR AT AT o7 B o 72— A
S 7 S, e M 2 A T A B ST B S R R 1 2 BRI TR 118120, R 3£ 248-258 B 5%
$:325-331 2 18], a5 X T LA ARG S EANESKBEREZARG S EANEK A1
S 7 S, e M 2 R e A 9 S B S R R I 2 BRI R 118120, R 248-258 B 5%
H#:325-331 Z A [ — DB AN AR, T 5 BT RS S EA NS KBUEA RS
HEAMEK.

[0037]  AE—NSEia 75 AP, Ak B B G2 M 22 K9 N SCRE R R IR 4 & S A Nk A
H:118/119,118/120,119/120,248/249,248/250,248/251,248/252,248/253,248/254,
248/255,248/256,248/257,248/258,249/250,249/251,249/252, 249/253, 249/254, 249/
255,249/256,249/257,249/258,250/251 ,250/252,250,/253, 250,254, 250/255, 250/ 256 ,
250/257,250/258,251/252,251/253,251/254,251,/255,251/256,251/257,251/258,252/
253,252/254,252/255,252/256,252/257,252/258,253,/254, 253/255, 253 /256, 253/ 257 ,
253/258,254/255,254/256,254/257 ,254/258,255,/256 , 255/ 257 , 255/258, 256 /257 , 256/
258,257/258,325/326,325/327,325/328,325/329,326/327,326/328,326/329,327/328,
327/3298328/329 . A SCH , iR LA “X/ Y T XK m BIAL s I A B A R B B2 27
T R 7R 253 Tk 2 K B 12800 T 2 TR A B TR o 91 11250 / 257 3R 78 2475 T 22 ik B 8 2
5 7 %1251-256 .

[0038] ANty 2, AR B BT iR O 5 s PR 22 IR AR N SR IR A5 A B I T IR A7 A
118/119,118/120,119/120,248/249,248/250,248/251,248/252,248/253, 248/ 254 , 248/
255,248/256,248/257 ,248/258,249/250,249/251 ,249/252, 249/253 , 249/254, 249/ 255,
249/256,249/257,249/258,250/251,250/252,250/253,250/ 254, 250/255 , 250/256 , 250/
257,250/258,251/252,251/253,251/254,251/255,251/256,251/257,251/258,252/253,
252/254,252/255,252/256,252/257,252/258,253/254,253/255, 253/256 , 253/257 , 253/
258,254/255,254/256 ,254/257 ,254/ 258, 255/256 ,255/257 , 255,/258, 256 /257, 256 /258,
257/258,327/328,327/329,327/330,327/331,328/329,328/330,328/331,329/330, 329/
3318%330/331 o AR CH, AR PA “X/Y” TR AN B AL m A 1 AN B0 AS A2 e SR (R B 7, 3R
TG T 2 IR B Bz BT 2 IR TR o 9 1250/ 257 R 78 6 25 1 2 IR B B L IR 7
511251256,

[0039]  7E—/Nsjia 72U, A BT IR 65206 1 2 AT T SR R R IR 45 A B B L Th Rk
BN B AR 325329 [8] , 4 ‘5 At BT SCRE S L IR 45 A B 1 I A K ARl , AR & B BTk ot
ST 2 KA T SCRE R IR A A R 1 B D BR B ik Ak 326/ 32788327 /328 ] o fE— A
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S 7 2, AR W IR G S T 2 R B S R A R 4 A B T B TR B iR A 325
329 (B — BN E R, dn s 0 N T R RS S EA N EK.

[0040]  {E—NsEila 7 P, AR B PR G is v 2 kb T R E R 45 & s A L Thge i B
[R5 3327331 2 [0], 4 5 X B T2 AR 4 B S A M A K o 7E— AN Sl 77 U, Ak B vk
J6EETE M 2 IR B B W R 45 A B I BUL T AR A B iR 327 -33 1 2 (A [ — B 2 A&
B2, g s o N T R R RS A E AN A Kk, AR AR LS00 2 IR TR R IR &
E A H AR F B A% 5328 /32984329,/330 2 [H] .

[0041] AR BB (e g A AR R BH BTk 58 SR I AZ R 17 F B L BLAN T 51

[0042] Ak B4R B AL L5 RIS 4R il 7 B 4 A T o 422 1) A R BR BTk (1) A2 R 7 B B L
T B B RIB R AL LT B J i AR R BH BIrd R LR %

[0043] AR BHIRFR LA & A B Fr i SRAN BRI A MY , i RIS BUA B S 5 RIS T 5
AR M A R TR A% B8 7 B B AN T3

[0044] A A FR A il £ A R B BTk 2 e ER L 1 D7 v, AR SR A RAA AR R W BT IR 1)
ETCIRET (1A 20 B, 75 Pk 40 Mo S 1) 25 At T 35 5= PR 4t e, 143 55 Pk 58 SR %
[0045] AR B FRAMAS DUAE S b SR BRI T3 v B - AR R B B (1) 56 e R B AN K
R 7 V2] 2% B e SR BT 5 A58 et B, RT3 9% 1 2 BR I AR 4L

[0046] A< BHER AL WUAE i o SR S ER 1 J7 92, 04 « A AR i IR it 1) 0 IR BT BUAR
R BH T3 1 124 0 9 SR AT 5 A0 ot 2 Ak, ARORS: WY 2553 1k 22 IR A8 A o AE — AN St 7 U, 52
BRI B e R IR o AR AR E IR o P Aer W AT DAAEAR A A 41 L NI 248 e B8R 7 7K ST
AT .

[0047] A% BRI AR i B B 3 2 SR BROAS R BH 7 V2 il 2% (1) 2 G IR BT A A DUAE 5 1Y
SEER I FH I o B A B AT CAFEAR P AR A1 41 M B R A7 7K P 17E4T

[0048] A< BH &AL AN S B B 3 2 SR AT BRAS R BH 7 V25 1l 2% (1) 2 G IR BT A A DUAE 5 1
TR R IR I B ig AR — Aty 20, SERE R IR I B R R R L e R R AN =R - B
RGN AT CLAEAR N AR AN 0 s S A AT 3T

[0049] A BRSE FR A ) G, A B A R BH I IR B SR BUAR i B 7 1 1l 4 1 R AR
Bt o

[0050] A BH () A 7 A « AR B ik 0 5 GIREE 5 T i, SOt B AR K, e e M
0T, I Hge i ik B DR AR I 7 VA AR A rh 3R IA , AT FE4H L P 0 SE R s A R R 8
ST TR A2 SR 78 25 1 FEIT B AL B A oD IR S 30 R0UR R BH A Fp 7 BT FR (L 11 S %
IR TR E R IR U IR X SCHE 2 8 N 570 20 R 1Y) e s M0 R T8 31 345 LA |, AT BA
TEAN IR SR A A% P 5 IO 200 L A/ B 200 L pAy B s R S A AT T A7 25 10 &40 i 465 4
Hh S A AT B ARG I 5 I HL AT DA EAT S E LA R .

Bff 135 BR

[0051] P& 1 g iz it 49 P ik 1) S B 28 R PR R AR T 5 28 R 2 AR BT 1K) SDS-PAGE 437 ] 5
[0052]  [&]2 09 St 451 1T 3k () 25 €0 ¢ b B A epYFPAE LB LR 45 & A M R 45 A iR
P AN [ N7 05 T P S B R L R U AR T RN U R e Y AR B o) S B S R ey o AR b I
[0053] &) 3y St 451 2 T 3 P WA €4 70¢ Dl 2 1 cpBFPAE SCRE R IR 45 & AN A R 45 & 1
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AN R AL S B S BE S R IR IR BT N U R DGR R ST s R R i B AR AL
[0054] &4 9Lt 5113 v ik (¥ 37 SR 21 % O H2 1F cpmApp | e fE ST HE R R IR 45 5 B I S A IR
25 B VAN TR AN A s R B ) SERE R IR U DR B NS IR I R o ST R 2 1R A .
ALK s

[0055] &I 7R S Bt B4 ik 1) = P s ot B 1 5 SCRE U IR SO IR BT B IR SO IR £
P NS B ComZE 42 T 2 J ) R 15 B 1 0 SCRE R AL IR (AT WA L BT P S T R 5 i 1 AR ST REE
TGt 52 2 A2

[0056] 6 st Bl P ) SCRE R AL IR o YR AT RS2 &R S L IR B e e PE B 5
(00571 | 72 S it 45115 38 ) SR 2l 2k R e Y TR B 0ok AN [ R 58 S i 8 2 1R 1) 37 5 1 2 T
K915 BT (K 2 R R SO CIR B X A [F) R P 1) s R R B ST 2 A 1R ) 7 25

[0058] I8y S it 6 9] T 38 ) SR 2l 2ok R e DY TR B R L 3 420 410 ML i T 4 P 5% 5 A7 9 A
LiF

[00591 POy S it 15116 i 38 FY) Sl 2 22k 1R e D IR BT MR 2L 5 47 240 M i A7) ST 248 45 P F
SCHER IR S s f BEAT B A5 Ml 5

[0060] P& 104 SE ] 7 FITId (K0 A3 20 AT 2 1 STRE R IR e R BT HEAT Ml B AL 54
fifiize o Hr i 5

(00611 P 11 4SS FINA i) SCRERIE IR 5 YC IR BT X 1 57 2 DL S I () S B R IR 7
7.

&

BHHXHEAER

[0062] .5 X:

[0063]  YE 25 HH HE BRYE I I, A SCHT FI ARG “Z)7 48 1% B8 536 78 45 2 B0 B F 1
20% LA L 10% LA 15 % PL o

[0064]  ASCRT FIARTE “B8&7 . “BH" ML R L REHE “SAE7 DL “H - HR
S B AL XA A AT A R X B AT S A S e R, B XAHY

[0065]  ACHT FIARE SRR ILRR” B “BCAA” Je B W i (5= E 2N EF 441
HOV R IR ) B TR 07 IR VR ) S R AR B R R P . A = PSR R e AR, o
ARG AR RS F AR B 2-E AR T

[0066] AR SCHfr FHATE “M B S BE SR BRIV 22 JIK” $8 00 S 2 3L 1R = A e RV 22 JIK o 4 SC B
FHARE: “ma B 5 U R 1) 22 JIR i 0t 5 R 7 A i B (1) 22 JIK o AR S, 35 AT SRk oy il B %2
JIR” o Fr 3k W 197 0,458 55 ) 152 22 PRI A ELAE FHAESC I 2 IR B4 27, AR A2, i 2R B B 2 S 40
()T AT W0 87 o ] IS0, 5 /N R AR A, 457 20, i 2 22 JI ) S 2 R BSUK BT 7 1m0 1) A8 A DA B 45 T
2RI — %, —REC= RSNk, AL FE ] WS4, FAR 2 AN B R AR s R R
e A E MR 70— %, M =g I =417 10 = 45 iR AR AR
AT R G R A AR AN o 14 G 78 A S A B0, B M a— W T B A8 R BT B B BT B 4 A8 a1
JiE o FTLAER A ) A2, R B ER 1 B 3 (1) AR AL , W AGH U B (1) DB AN TR EE R R
[0067] 2<% BH B ik Wi B S8 28 SRR 1) 22 IR B B 5 B IR 1Y) 22 IR A FR AR AN PR T~ “ 5 S 3
EBREANEA . HEEREAED CSREAREANEA M RRAREAEA .
AR EFTIRRBIE LR RRE G EALIVIBUERRE 5 E AL vKCRIE T Kt E
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(Escherichia coli) ,BERIET VI TRE M A RREAGED ARG 5 EHAI0%
DL EFRIVE R S A R RS A E AR ARG G EA, A ARS A EA TR A 1 LA
PR~ a/BERIR G A OB SR B ) S5, FT U456 SR IR B I SRR AR R A &
HE B ATRE S g A A LU Bh ST A IR A E IR R AR A, AE S R A AR IR A
AR AR IR R AR S EANTE RS A EONTREREEK
AIRKIE SRR A EANTRARS & E 1 Vet 5 A3 IR T 1) SR B R A
SERMRE S A E R AL SRR 26 B R AR, #E R B E AR RO A
AR, 1 B A [R] S 2 R I N 5 2R VR I W8 1 5 1 1 2 Ot 2 il s o it 2, 3 i
o I I i S 2 TR NS 2R ) A7 AR A/ BOK Y o 78 9 P SR 28 AR PR 45 B2 1 AN SEQ 1D
NO. Lo, Aol PR 2 PR 45 5 B A Y 2 PR 7 N SEQ 1D NO. 2o

[0068]  ASCHY FIARWE “Bi&EA”E “RIGEAEA M EHO LA ER” F G EES
M2 IREEE FECE H A B BT AV R @ R R P A, AR IR 2 KB A
B, ANFET 55— Fh 2 BREER B PR Eicas 2 v By S BT AR 38 = M 2 KB A i
HR B R s AT A ) A R e A ) 2 IREREE A i o AE— skt y U Bl S A
5 RIEEA . 2 REUKES R E A IR 7 20, 7R B 2 KU AT
RE 2 BN AN ARG ) AR — AN SEHE 7 2N, SR T R E i 2 IREUIR Z 1l
JR U6 2 KB A BT TEAREL , Bl G B B ARFF B & 1S I AR N AR S T S Bl
HEAAEEREEA . 2 IREURRA I ZOCIRE, Ik m it 3 51 2 IREUR AT DL 4 5+
P4 E RS T o

[0069] AT FHARE “ROGIRE” 22 485 ROt FA Rl B W B2 22 i, v 3 Wi Bz 22 JE ] g ol
RS B R 1) 22 IR B B 2 R 1) 22 IR, BAR AT DL SCRE R R IR A & R I BUR AR ES &
B IR TEOCREN B F W 2 K5 SR 2R IR (0100 H 5 2B e s R Sz 1K) 45
A a1 R 7O E A A R AR, 3 3 B0 A B0 R I ROG B A I RO R AR RUAR , SE
TR S 2 L R ) A7 AE A /B A o

[0070]  fEAR K I AR JCHR B, D6 S PR 2 Bk (B 58 St 8 1) ] #4222 JiK
Hh T3 Wi 8L 2 I R g e 2 S B g Ak PR ) 2 DR M) 1 5 R ) 22 I o Ak T Rl 1 B Ot T
Y2 IR 2 & A ROGTFBUN 2 1K 58 62 650G 11 22 IR — Bl 22 Ve BT, FemT AR AR K
BR B0) 2R SR AT B 7 22 JOR (1% e S M P 7 B o S A SR L AR R I 1 T SR R M UK I
K EERIHOE REL FOLE R, WOROGIEBUR S G TE TR, ORI e R AE R A S5
WA B RARL , ORI EE ZEPRAN AN [F) B HI ARG , A AN R B 1) K S IR B, 0K 25 75 B
P65 1]

(00711 i 1 M TG PR IR A 2 ] 8 3K 8 e Jo m A A AT — AN R T U e 1) 22 e R DA T AR
B (%) 5 D 2 19 SR D AE PR 00 5 T 1R 280 P o T 0 1) 22 S ] e 1 5 A AT o B O i &=
KW , B0, 458 PAAL ) FOE B EUROGAE R FHOGIE ERIA ikt , 1 $R 82 ) FURH
PAEAT FEARBOE AN A GOIRAS 25 5 X 70 B R G HRR I

[0072] AR FHARE “ROGH” 5 “ROtEET F S 88 & R B POGEHE R T & H Ok
(8 A T e G ER i AR I B, 461 G A 05 A S iy FH ) &t €42 1 B I GFP A HH 1%
B H RAATA HKIBFP CFPYFP cpYFPEE AT R B A # T T AR B, (65 T F N
HHET R G B BB IR 2E 2 6 ) 4 IR o s 481 PR 8 R T P B ANSEQ ID NO: 3-
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137N

[0073]  ASCHT FHAGE “GFP” e Sp (e e B 1, e WIAE A 4E 2 R 2 45 R 6 7K B (Aequorea
victoria) HHREL, BFAE ALK AvGEP H 238N JL B8 14 i, 3 T B 2 4 26KD o GFPAE FH 1245837
BRI T MR RIR G ), HN B EE A A=K (Ser65-Tyr66-G1y67) . {7 E S AF/E
5B e R RN 58 2 ORIV FR IO vl bk B ) A £ ] 5 4 T 7 AR U S GRP P AR A 7
ZUH R, M B 2OtARE R, & — MR RS TR CYRTRBEREIA , RIRGFPEE 1 H &8
65~67HLI =R FEBRSer—Tyr-GLly et H R IE — A9 6 A 0 B [ - -5 O A ke
eIk Bl (p-hydroxybenzylideneimidazolinone) ,#& H 3 EA) R IEH B B A TIAVGFPIF)
TEARAE 0 B 2%, OBk 1) W6 AE395nmAb , T FE475nmib B — NI, Ja & IR 58 B2
ZURRTE 1/ 3AEFRERIAR AT 5 395nmAb UK 7T 7= A2 508nmAb 19 A& 41 5 17147 5nmAk
WO AR R R ST A T-5030m.

[0074]  ZARSCHT FARE “YFP” 453 (0 e B 1, 1B AT AR I SR (0 R 6 BRI GFP, L L 1R
75 5CFPR Y5 1t 3590 % LA F, YFPAH L T-GPPSE S B AE T 45 203 f7 S L BE FH 5 S IR R AR
NEE AR (T203Y) o AL T UG AVGEP , YFPI 3 UK U6 (1) 38 K 2088 2251 4nm iy & 5 7 1 0
U A52Tnm . AE B Al B X YFP 286547 2 AL BR AT 58 A 9AF (S65T) Al 3R % 3 i 21 7 1
e 6 A EYFP.

[0075] A& Bl 56 8 A ] s R BE H epYFP, 38 (7 G 2 [ ep YFP I 2 2 1R 1y F1l 4
SEQ ID NO.3F R fEA K B H, BT ik 5 €4 5 8 1 ep YFP A2 4G GFP I J5 4 Ny A Cop e it — B¢
TR 5 IR B 42 , 78 SR AR GFP T AR £ [ A7 B il 3 — A 3B (%) N AIC g , 1 JiR 55145~ 23867 &
SR TR AE BB (1 BN, JR 5 L~ 14407 2 3E R AE A 3 88 1 19 Cog , B A B R JE Rk 5~ 94
HA FEVE R IR B B3R, T Bl — 0 23 1) A8 AL UK PRIRHE 71 25 2 58 S BE F ep YFP
(circular permutation yellow fluorescent protein) .fEANA B, i A 0 [F 47 B AL %
Y144 FINT 4547 Z I FR AL 5 Bt A7 2 14 1 4 IR AR 326 P9 VDGGSGGTGERGGSGG

[0076]  FEAK B, BT 21 €4 51 85 [ cpmKa te s 4T /2 A H A BIE 38T o SR LR, B AR 1)
RFP& SE AR VAR T AE WA ) il & 308 , B 5 AERFPRYZE A B3t —DATAEH T AR B
WEM ALt A, Horp & FIF &mCherry fiimKate o

[0077]  fEA R B HAh S e 77 20, Brid 98 S i Ak vl DU EUEEIR /7 ZI fSEQ 1D NO. 68K
SEQ ID NO.11Fr7REGE 5 b A VAR 7 FIWISEQ 1D NO.48KSEQ 1D NO. 1 2f7/R ¥ 2.5¢
JCEE A VRAEER P AIWISEQ 1D NO. TR R G (i H epTFP ZUE R 7 I IISEQ 1D NO. 8
TREE O TOCE R VEE R FIIISEQ 1D NO. SR SE R PO E A VE IR 5 5 aSEQ 1D
NO.9ELSEQ ID NO. 13 /n4l .58 6 8 A cpmKa te FIZ B2 /8 7 F WISEQ 1D NO. L0/~ 4L {775
JtEE Fimcherry 1 —FhE 2 Fho

[0078]  fEAK BHR D CARET b, DGR H BUIL DR8I BE B AR AT DA T Biradk e 92 22 IR 1)
FEATAL B, ik v 152 22 Ji AT Ay i B S8 2 L R 1Y) 22 IR B B2 5 2 R 1) 22 ik o LA b, 7t B
1 B DhRe B AR A A T 2 22 JUR 1 2 PR DX 3k, ik 10 22 M IX 34 i B 1 0 v 4 f
AFAENR) — BEHE 52 1) QU PAIR 45 R IR A5 45 4, X BB 4 M I A L T8 1 ) Hefh R S5 i L
w RS B RN M, IF Hax X I8P DLAE i% 8 A OMBCAR 45 5 5, DM S I ROR A 878
o AR BH R BT IR 1) 2 PR X 3k TR ST RE R R B 4 B B RIS B R 45 5t 1 P A A BT
TEX 5,
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[0079]  fE—/sjla 7y 20, AR BT R 9 B A B D RR i BR B AR A T BTk i B 22 ik
(K543 118-120, 7% F£248-258E 5% 3 325-33 1 2 1), 4 ‘5% N T ik T B R AL IR 45 & 8 A 1
SRR REARE 5 EANEK AL P, AR R TR %6 & A B L ThEE
BRI A A B B BT IR i B & BRI AR 118-120 , 534 248-258 0 5% #£325-331 2 B ) — Ik £
MR, G 50N T TR XA ERRE S EANESKETRREAREAEANEK L
— AN 7 A AR B TR S B B D RR BRI N OB R AR S A E AR R
A7 :118/119,118/120,119/120,248/249,248/250,248,/251,248/252,248/253, 248/
254,248/255,248,/256,248/257 ,248/258,249/250,249/251 ,249/252, 249/253,249/254,
249/255,249/256,249/257 ,249/258,250/251 ,250/252,250/253, 250,/254 , 250/ 255, 250/
256,250/257,250/258,251/252,251/253,251/254,251/255,251/256,251 /257,251 /258,
252/253,252/254,252/255,252/256,252/257 ,252/258,253/254 , 253/255 , 253/256 , 253/
257,253/258,254/255,254/256,254/257 ,254/258, 255/ 256, 255,/257 , 255/258, 256 /257 ,
256/258,257/258,325/326,325/327,325/328,325/329,326/327,326/328,326/329,327/
328,327/3298328/329 . £ — Lt 77 2UH , AR B ik 't 8 A BH: D a8 v B B AR A4 4
NS RE S EE N RS 5. 118/119,118/120,119/120,248/249,248/250, 248/251 ,
248/252,248/253,248/254 ,248/ 255, 248/256,248/257 , 248/ 258, 249,/250, 249/251 , 249/
252,249/253,249/254 ,249/255,249/256,249/257 ,249/258, 250,/251 , 250/252, 250/253
250/254,250/255,250/256 ,250/257 ,250/258,251/252,251/253,251,/254,251/255, 251/
256,251/257,251,/258,252/253,252/254,252/255,252/256, 252/257 , 252/258, 253/254,
253/255,253/256,253/257,253/258,254/255,254/256 ,254/257 , 254,/258, 255/ 256 , 255/
257,255/258,256,/257 ,256/258,257/258,327/328,327/329,327/330,327/331,328/329,
328/330,328/331,329/330,329/3318¢330/331 o £E— N SEfiti 7 2, AR B BTk 5 b 2 (4
S H Ihee A BB AR A T Bk TR R R IR 4 & B A B Th R B ik 2 325-329 .2 [H] , 4
50 RLT TR R R AR A B A A K AR — A 7 a0, AR B BT iR e B A E
e v BB 4 B i i o 2k S L IR 45 A B 1 B DD BB A B ik 2 325-329 2 [H) Y — AN B
NG G5 0 LT TR SCRE R IR 4 S B LTI A K AR, AR B BT IR 2 B 1 B
H g8 Fr B BB AL T Brid S RE R e 45 & S I BIL Th e BRI ik 326 /32788327 /328
Z ) AE— AR T 3P, AR B BT iR 98t A B D Re i BR BB AR AL T Frid R A R4S &
BB IhEE B AR 32733 1.2 1), g5 X R T BT b se B IR 45 & S A A K AR — K
it 77 0H, AR B BT IR e B 1 B D RE  BR B AR B BT IR SR A R A5 A R A BUL DR
B AR 327-33 L Z [A] ) — DN ER AN EE IR , g 5 A BT P Sz IR 45 & SR ) A o e
My, Ak B Firid 2 ' B A B ThRE A BEBUR AL T Frid se A R &S A 8 1 B L Th BB BRI ik
$£328/3298329/330.2 [d] o

[0080]  fhlt, B 45 e B A HEANSEQ 1D NO: 1 Fi NI L BE s MR 45 4 B 1111 325/326 ,
325/327,325/328,325,/329,326/327,326/328,326/329,327/328,327/3295%328/329.2 []
INF, 5 AR () 2 B B FIRISEQ ID NO. 14~ 23 7% o 46l 1, 5 £ %6 e 2 (4 ASEQ ID NO:
2T R R 45 A B A AR FE327/328,327/329,327/330,327/331, 328/329,328/330,
328/331,329/330,329/3318(330/331 2 [A]W} , 5 AR EH B 2 LB /7 I 4ISEQ 1D NO.24~33
Fiwo
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[0081]  fEA KR A+, 5 u AR A R B 2 K n] DUE CRE AR 45 A N B ARE &
BAMEKIIL B ik & AR & EANEER 3458 AR 5 EAMA
FLFR1-347,

[0082]  “43k” FRAEAK B 2 1K L B 1 R BUZ R H IE 4L R N B 4 B B IR BUZ R T 81 - AE
AR 2 KRB ) 5 AT IR Sk R AN R T 6N AR R, e AN KT AN AR,
T A 3N R IR o 7 A R AL IR T AT e, Bk M KA R T ISMNMZH R, ik A
KT L2 IR, AR RO ME IR «

[0083]  #& 3 £ KB AR, AR B ET FHAGE “B467 B4 B A Ak 2 ks s A A F )
BB AH 7 FUAS [F] 1) AR AR o X S8R AL B (HIFA R T) < fEFTIA 2 KB A 17 71 2k 4R
ANH/BEAR— B2 A CEE 1304, BAERL T -204, A 1-104, A L 1-54Y) &
B2, LA S A HCoR o AT/ BRINA g A8 I — BN G 20N BA I, B0t A 104 DAY , B84
RSN LA ) ZIEFRIRAF I 7 51 o 9120, 7E ARSI, FH PR B A 2 T A AL 1) e 2 R AT AR
I, 300 AN 2 U 22 KB A B DO RE o AE ARSI, T R AR BLY S R R AR A 18 H A AR DL
(1) R L IR SRR, AE AR C A B 58 S o 1 6 SR A HE HL Al Pk (0 B 1 2 R (91 i
B KSR IR A - BA TR TEMISE I 2 R R (B R AR 2R  H A Ay’ A 1 i
PE SR IR (] 2R R A B i A =B i 2R IR A R TR AR I AR A
AR ME MR R (BIITH R R R R &R R 2R KR P RA
g R B A B ST BE 1) Z R R (B an 75 208 4 B e e ) AT 5 & R 1Y
AR () AR AL R T AR~ B 2R A R) » XLk, 78 CoR g A1/ BN I 8 i — B
A LRI A 20U 2 KB A 1) DhRE « AR AR 51 B0, £EBE R b B 4R
W R W A SRR IO s, X FAERT R 2 IRBE A K G T —ANEE A
THIFREL M IX FEA R0 B () 2 IRBUE A RETE Xk TR A EA T EHEAR
FIL KA WG AN EAE A SR T EHE ARSI, 55 B E
SRR VN N 22 EE A R A IN-R O C— R i BOIZ B 1 P R LB Bl X3P, 61, 0, 4 (AN R
T @A REELIE T K AT SR AR i A I H IR S-4 Bl (GST) VP REELS A A
B AAW6HI sBF lagfAR2s , B Xa K - Bl 5 10 5 55 M R 1 B8 (1 /K AR A7 5 2 R B R (1
(1) A ] A < (R85 51 AR S5 PR AR A L SR AR A L R AR SEAR AR 75 3 AR | 7 = B ™
A N8 5 BT 22 KB [ 1 DNAZR 22 [ DNA BT 4R A5 [ 22 JIk 3% 25 1 LA & R BT adk 22 Jik
BEE A I PILIE 3RAF I 2 IRE R 1 o a6 AR Ak ] 0,55 55 i 2 IR B0 11 19 )3 B0 A R 1
Z2AT0% EDLT5% B D280 %  F /285 %  H /D #190% B /0 #4995 % L B /4198 % |
F/BZ199% 5100 % 12 kB R 1 .

[0084]  FEPHMELZ P 22 BREAZ IR 73 7 B b, ARAE “HHIRN " B R PE 2 20 PR AE B 3L
T OB B X8, SR AU R0 7 a0 e A B B s Jid T TR e A B A 2ok b
BN LG W g5 KRS RLPHE I, PRAN B2 AN 7 P B 7 B AR B 7R 48 58 X — 8 1 4 20T
L I R R B T R A R (451 41,60 % v65% . 70% . 75% +80% .85% .90 % .91 % .92% .
93% .94 % .95 % .96 % 97 % 98 % 99 % B 100 % HH[F]) o451 1, 38 25 I 52 5 70 A8 5 P 71 49 %k
A2 AU B 43 B DL 5 S BLASTFIBLAST 2. 05032, 4 A Al 2 WAL tschul & (1977)
Nucleic Acids Res.25:3389F1A1tschulZs (1990) J.Mol.Biol.215:403,

[0085] A SCHT FHARIE “ThEE F B L BT A0 Rl R fe fa e AR AR ¥7 5 IR ih 2 IR Bk B
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I AH TR AE P22 Th e B PR 2 KB (1. “ThEE B “Rre i 2l nf UL A 5
RARAFAER 8 3 A A B AR AR R 2L R 7 91 R A BAHIA 248 AR 51 G 43
A sE A AR ABAR B 5 HAHIC BT F ) DhRe iE M 8 AN R R 7 7)) “ B AR FARIRD Bl A
AR, WA e A5 085 %6 AH R I U - LA HE B A 5 R IRAFAER 8 1 U R = 4E 5111
B AR B ) B 22 JIK I DhRe B AT AE B T L2 (D) A — AN EEE MR T EEE R
SRR IR AR A (L IR 1 R B IR TR D) i U ), Mk A A AR ) R B B ] LA
Je A DA A2 HH I AL 2 hE dm s 1, B (1) /£ — DN B AN R LR R A B A IR R A &
1,8 (i) RAEAS H—MUEY G K& A 2\ &9, Hl sk 2, %) fis
PRI B 1, B (Gv) BN 20208 7 2 Al 30 e 2 1 3 270 1 2 1 1 B2 11 (i 3 5 27
A3 WA T BB R 24k R B B R AU ECE A R T 51, BS P LeG v BRI TR I Al & 2 E) o
YA SIS, XL ThEE F B AT RS B T AR SR AL H AN 24 JEH .
[0086] PR AU I dh 22 KB ER 1 1) 22 0 P L2 E LIRS 7 1) ) 22 5, Al LA @A §Y
i Fe RS R BRI 2 5, B M 2 X B A AR AR EUE T R IR AR S AR
AR DU IS A AR RAT B, i FE 5 B0 B T AR R P AR BE AL AL IE R I E A
ARVEB AR T o AE B AR 2

[0087]  FFidRUME A B AFE T RIRL-Z LR 7% GnD-Z2 ) 3514, L%
HAAERIRAFAE R BCE B 2 R (W18 v — 2R R o SEFR A , A% 2 B (4] Wi 12 22 ik
HART ERFRMREBEED B AT AZ M Gl AR — R ) TR
055 « A A BRAR AN & 1 AL 22 AT AE T a0 2 B AL BOR Ak B B0 FE R SEAL , R e A
B A BRI T A 80— 0 in TP SR #EAT B A A M = AR R B ) o IX PMiB A AT DL
TN B8 1 R 5 T AT B LA R I CLnive L 2 40 1A 0 4 il B0 2 M AR 177 52 B o A2 T 20
AL B B AL L R VR A (T PRI IR » T IR 22 IR , TR IR 3 IR 117 31 o I B8 48
i s 7 HPTE AR B AL TS fEERE I R .

[0088] 7% HH BT FHARIE “#Z02” ] LA SEDNAJE IR B RNATE 28 « DNAJE 2K A0, 55 ¢ DNA | 3 [K] 2L DNA
B LA LI DNA o DNAT] DA A B 8% (1 SR SOURE Y - DNATT DA A2 4 A Bl AE 4R A0 B - b Al 24
FEAR RIS X FEF A LS SEQ 1D NO:1.3.5.7.9. 11,13, 1588 1 717~ 4R A5 [X 5 1) 4 7] 5%
& LR AR AR AR SR TR AR AR AE AR R B R FR g bE AN R B 2 1K, fH 5 SEQ 1D
NO:1.3.5.7.9.11.13 15817 From i 4 X 7 51 A 2l AL IR T 1 o

[0089]  FRBURZEGIS , A LT FHAGE “BAK7 AT DL R AR KR A 1 S A7 AR AR B AR R IR R AR I AR
S o 3 AT T PR AR AR AT 55 ] AR A AR AR A L Bl 2 A0 4 R e N AR A o G A AU BT S ), 5457
Ak — LRI B B, BRI R — DB MZH IR B SR B A, A 2 S
JiT b2 He g A ) 2 ) DR « AR BAZ IR P AL 5 5 BTk X IR 7 B e B A R e R 22 20 4
70% & /bZAT5%  F /D ZI80% B D 24)85%  F 2190 %\ F D Z195% B0 #4998 % L F /b
99% B 100 % [MAZH IR TF1 o

[0090]  figh ALY AT, AR “AE 8 S5 AF T R A8 A F SRt L 2R (%) AH 1] %2 /D60 %6 [R5 1)
AT R 7 FN T AT FH LA A8 1) A8 FTE B ok At o LI 5 0 SR A X R () 55 1 ARG ZR A TR
FHE. (A 222065 %  SEALI 222070 %  HEL 2 S ARG 1 22 2080 %6 BHE /&7 R U M 14 2 51— i
IR AH B IRAE o P 1 S5 A D AR U A 1 AN BT 2 o P8 2 AR I — AN , AR i
S+ (1) FEAEAR S 30 B RN R B R B 2R A RIS IR, 410 2 X SSC, 0. 1% SDS, 0°C 5 BX
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(2) ZASIEHINAE A P, 50% (v/v) BEERG, 0. 1% /NI /0. 1% Ficol 1,42°C %5 B (3) X
TEPIZK T3 2 [0 AH R 1 22 /D AE90 %6 LA I, BEAT 295 % LA i A & AR 2048 o 9 L, A 4422 [1)
ZIRImS R EE 1 5 SEQ 1D NO:4.5.6. 7TE(8 Frs ¥ i 24 B 1 A A R I AR 4025 Th R FvE 1k
[0091] AR HIEW K5 FIRE TR B WA U, “BIR A B MK E R
SE BN E TR, BT 2 D30 ML H IR , Bl /050 MR H IR s i =& 2 /D100 M
FEUA b A% IR Fr Bl TR BRI 3 A (@npeR) »

[0092] AR BH IR EFBURL A 8 1 W A K 7 FUBEL v B mT DL HPCRY 3932: B4V
BN LA B 7123845 2 TPCRY 1932, nI MR AR A R BT A I A R B IR 7 51, JUH 2
FE ) A 7 0 SR Bt B4, I T 5 (1) c DNA B B 422 A AT A N 12 8 S0 1 i 30007 v o6
24 11 cDNA PEAE AR, 7 B4 0 45 20 7 5 o 21 3 BB, 0 75 B AT IR B 2 /RPCRYT™
AR5 B IR Y8 ) BB R IR T PR AR U ROLIRET BB S E A A KT
FEg A BT 1 12500bpi, AT LA SR N A 7 iR A i« FTiR N A i T v R AR 4
I FLEIDNAR N A 732 Bl st Je & 2 A/ i B SR G AT R R A KT
1P

[0093] W] DA FH E#E ZH vk K S R4S AT 00 /7 1) o 3 38 0 A 0 I T NS A, B A N 4T
SR E T TV NI B S () 8 E A o S a8 B 0 2 IKEE A -

[0094] gk, B A] N & B 7752k G A 2% 7 51, JUIOE B BOK R o T8, 18
WA G AN B SR G AT A IR T AR B

[0095]  H i, © & 7] LS A i Ah 2 A ok /5 Bl s Ak B B ) (B B AT AR 36
AL 1) (FIDNAT 71 o S8 5 PTG 1ZDNA T 31 51N AR S50 L SN i) 45 A I DNA 2 (0
BAR) A b AL IS RAFPCREUL 25 & U T IR R GIAAR K A EAFFH .

[0096] AR SCHT FHIK AR 5 SRk #4471 2 3447 W] E 4 L R AU B K R AZ B R
AR B 191 G0 2 AT SR W T A T SRR R 70 40 M s 25 T 3L ) O A B g i
B SR i B B A A L IX LSS AR BB 8 76 7 AR P R AR 5 X 8 R ZH AR 1 — A By
fIE A2 oA RIB G 7 51 o A SR FARTE “SRakda il e 31" e s B B9 R 5 5% Bl ik
RIS B AT LA B I DR A e 42 K o P DR S A SR B0 A 10 22k DR B 14
HlTet , AFE IR R L RS A A S, AR T P R PR T B A
(1)1 40 o 7E AR % B vl FH 1 40 3R L FE A ASER T 40 T R o 75 8 41 SRk Bk, 4
VEMERE 248 B B 7 515 U8 59 77 51 BL R VA% 1R 7 21 21k 1) 7 sOd 4 « AR 48,
BN T AIBE FH T & Ak R & B 1 b e 0 NG 0d i i sk / B R (S 5 R
TRBARIK) T7V2: o IX BTV 45 A 1 B L DNAF AR \DNAG BGHE A A P S 20 43RS - Jiradk FIDNA
F7 3R] A 0% 3 B RIS AR TP & 2 B30 b, LA T mRNAG B - 3% 28 Bl (1 AR 3R VR 491
A KA E ) lacB i trp 8 30+ s ME B AAPL S 3+ HAZ B 3 F A FE CMVAZ B 511 f5 3))
+HSVIIEF 08 5 3) 1 AT S VA0 J5 Bl SO 508 B3I L TRAN H A — £ 2 4010 ] 458
i) 2 DR 7 S5 A% B A A B B L 0 5 SRR I A Bl o R IR A4 A0 HE B R 46 T I R
GEA T S N RS

[0097] AL e 7 AN 50K PR i 2 R B A 1 1AL v T BT AR R A i 32 4
[REFE BT FE B B FUERA KSR R 3R A, S RIA AR IR B 5 — AN a2 M R
PRICEE R, ASRAE A T PRE AL 18 A e n s B PER, i AT EAZ 41 M 0 & BRI )i
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B BRI BT KR IR R A T E R DUk

[0098]  7E— Pt 7 sUH , B A R BH SO IR BT BURL & B2 1 ) S b 7 71 22 BamH T A Hind T 1T
XA J5 5 BamHI MIHI nd TT TR T (¥ pRSE Th 2 A4 7 452 , 43 21K B - 1 2 SR iA %A . AT LA
WA R RIS B B B L4, DL R BRSO & A UK. bR it 7
A PG A B P SR AN U AR SRS B 5 I AR AT

[0099]  ASCAERT FARTE “fiF 40 i B¢ 41 AR SZ AR 41 i, /2 FR Re i I R gh B 40
DNAZYF () 41, A2 T2 L DR 97 387K 37 BT , R RSP A2 A4 40 M S 1% A2 5 T 3R BRI B T > 4%
P o A W FG 2 ™ ] /0, S5 A% 4 R A% S, LA 60, R 4011 1 40 . T R 4 . 12 e i i
RN 7L 2 4904

[0100] Ak B RIS HAE ] T £ EAZ B AZ 4 MU b RIS A R B R BB & 82 1
M5 AR B B B 5 N AR R I R IB AR K 15 2 40 DL K IAAT T4 o 1 40 g mT AT Ji
ZECEZ A, AERYEG 74 - KT BEF &, 505 Z€ 0D 1) PR 241 B 40 i, 0 T 40
WIS, KA, SRR S2ER S PO B, B 41 il , CHO. COS L 293411 fd. . B Bowe s 58 2 983 411 U i) 54
gL, Hoh L RHEAR T B A e 15 3 41 A . BT i 1 54U B A &% Bl R T 3L R P2 ) 2
IR BIUR T AE 72 I AT, S SIS A1 B O S A SIS RN 5 497 B 8% b DK T A T 40 e R T 1 4
o FE A R B — AN St 7 20, 3 FH R W AT B BL2 LR ik Ak I Bk 6 B 11 16 1 32 40 L
PN R € 5 NIRRT - K vk e iU B = NN e B) e R e U e A1

[0101]  ASCHr FHARE “Be 0 ARG B &7 f 5 37 B e AR GUEN 2 Fni &Pl SR
%12 (1140 , 28 R DNABCRNA (11 20, 2 M Ak B AAR BTG 284 1) B 0 10 2 PR A 4D ) B iR T 2K
(R (A, JEORE RERE W T A WL Wk T K2 %% o BICH BEDNA) 3 N1 E 4B R
A0 FE TR 5 B S JL T UE DEAE—H B BEME - N S F G IR e R AR Z A 2 7
(1) 5 R B 28 AL o 1 08 R AW 0 K AT B ) S BEWR WK DNARY 232 A A i mT AE R B AR K
JHEWOGR , FCaCloikAb 2R, i FHIC A0 SRAE AR ST T J& 1 o 5 — B i 2 A0 FMgC Lo R 75
B A ] I 2R AL TR AT o 1 R AN A2 A A M), W% B R B DNARE G 7772 -
TR L T v, ML 7 v 4 B A ) ol 2 L I A 3 25

[0102] W DA A& A Bird 16 5 4 R0 1 M A B 32 3R AT I B A A L , RIS A R I Bl
AR BT 15 2400, 55 5% B B 5 57 5 0T DL 25 PP A 77 0 o 7538 T 1 £ 40 e
AR SAE T AT R R 200 A AR KBS I A0 M S B AE Jrv (E E
BT 5 IR A3 K 4H M E s R — B 1]

[0103]  7E [ iY77 v B B 20 2 1 AT AE 4 e P S BRAE AR B | 33K (B804 WA B 40 B 41 - 4
FFE R A AR A e R el S A B ik S B A B R L IX
7 VE R AR STUE AR 53 BT RN 1 o 3 28 5 v B B R AR AN IR T 2 o R &2 P b 2 L FH
BAVIE R G775 O B EE AR GO 4TI E T GREGLEE) TR
Bt JEHT B A E T 5 RO E AT (HPLC) A e 35 R JE M R S X B T A &5 A
PRIE R A H s~ taghR 2 I SE FZ AT

[0104]  fE—ANsja Ty b, il 5 AR R B Rl A B 1 b P B ) K Wi T R TR A 7 AR R
B CRE BUR G 8 O, FF i I SR AR S A AT AR 2 A3 31 1 2% 2 A R PR 8 G R Bl
HAEA.

[0105) 5 5 4 i 5 4 0 1 i B (LT« S e S R 7
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A PR 25 TR RS D0 S B R A R TR R  E IV A K TS T S B R I R B R R A A
YRR AR

[0106] AR BHIRFRAL T BT il D SR ET e SR BT 10 SO R IR A B IR S B A 2 A
LA S e 18 A A 07 108 I R o 76— AN S8 7 Sk, Bid 1K SCRE 2 R IR AR BT Ao
AR RICIREH L 5 AN A R A 45 5 IR 42, 55 N B A0 rh 38 Ao I 4 i v 22Ol
(S 0BR TS, BT SRS L IR R 2 R 1 ST 2 A7 5 308 0ok Sz e e S 9 o 2 S T o v ¥ i
LR AT M N S B R R RN S R I S S I o 7E— NS s b, Bk ) s R LA
FAR PR T 0 i 2 2 AR i S B R R IR T IR AT RIS R U G IR BT AN R MR S S R L R
MR BRI OU T B 5OGAF 5 2 Tk o A K B TR SR EF B Nl b, 78 30
7S R R 5 S B SIS o A e ey I 3 R AN 7 R A S A R R, AR R o AN B
PR EHFE AT midE E AL & YT IR A [F AL A P N2 41 s = b, e SCEER
SR SE SR I AR A, AT I 34 tH O SR R SRR AR AR S B AR A AL A
T AR R BTIR B HAS I KB m e W AG YT

[0107]  FEASCH RS & & B 4 HON L e BUE 3] Va0 X 0s  t RLER A, 43
MG RN T A TR, B A 5 PR A S o A HE VG T BR B B R S %k
B, 38 LA 45 1230 B B ) P A SR B B YE S s8R R S B S EUE A Y
il =

[0108] K7t 5]

[0109]  "NIZ5 A HAKSEHER] , 3 — 0 IR AR R W o B PR A, 3 28 52t 451113 T U6 B AR
T AS F PR il A B i

[0110] " 1) szt 9] A A 3 BH L AA 2% AR S 38 T3 v A AR sl AR N 573 B R 5 8
F MU A F anSambrook (K € 7 F Sk « SEIR = Fa ma ) (GEE 29 N - ¥4 SR A 32 56 = Hh AL
(Cold Spring Harbor Laboratory Press) ,1989) ;faj « & gl B 25 (1 0 A4 5 52 56
SEFN, ] FEBATEG D W. i R E B RS R (T e RS IR TR R ) (B =R, 2002
8 H, Bl AR AL AR, 65D 5 BB W SR GBI A M 77 BB R Fa ) R TR » 3
FHB ARAF TR RS PR T S B B A, ML IR R A5 10 RS w4 MO A ) 7 SE IR 1R F ), BB S
B A% I T P B I SR A AT o AE AR SO, BRAE J3 AN UL EH , B A R B A ik E vt
o ARURA AN 724 HE DL S 91, AN 4 L A2 155 150 5 A 4128 e A 46 1 ol 2 S5 i
IR 5 3% A AR AR 80 35 ¥ A A HR AR ASUORI 2 SR IR Y TR Y o

01111 T. SEIGAF kLRI

[0112]  sEjafs v BT ) 3 T-pRSEThb-cpYEP,, pRSETb-L1iv ], pRSETh—L1ivK Sk FH 4 4< FE T
R EE A PSR Ee = M, pRSETh FURL B AT H Invitrogen’s mlo A FT-PCRIV 514234 I
TR A TR R ARG A 5 A Al A RN B v 4 52 1 B o S 9] PP ) 22 110 30 5k
HRZ AL e FI5E 5 FP B I 5 R A K FE IR 2 5 RN A 2RI 7 4 ) 56 i o 25 S5 i FH K Tag. DNA
KA HARRAEY, pfu DNAZE S EEM B R AR A 50 AR 2 A), primeSTAR DNA
RAHW E TaKaRa s 7 , = Pl IR A i I I IR B 7 4 328 %) B 56 5 Wl 9 PRI ANTP o BamH
Bgl 11 HindIIT Ndel.Xhol EcoRI.Spe ISR fill V4 P4 1711 T43% 21 . T4 IR AL I (T4 PNK)
W F Fermentas A &), W SE W) Bt 7 A3 A X B2 28 ol il 55 o %6 QL I Lip2000Ki t 1y T
Invitrogen/A Ao SCHE 2 HE IR A 52 2 B S8 I H Sigma s w) o B AEHe A 75 B, EALEh K551k
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AR B sigma—aldrich /A 7] HEPES#: , & F 5 % 2 (Amp) FIEMS 5 2 W H Ameresco
) 5 96 FLA I B AR  384FL 2 A I AR I H Grenier A 7).

(01131 sEji 51 o it FH I DNAZE AL 71 & W E BB A =) (I K) , 3 ik /il 71 & W H
RRAEAFHE AbE0) AR A 7o 5eFE EkMach 1 I H Invitrogen2 &) o A8 A B A I
THAFIERII R HGE healthcare/y ],

[0114] sy b B 3 B4 88 :Biotek Synergy 2% ZhEEEEHMX CEEBio-Tek 2 &) ,
X-15REIE A F B O ML GEEBeckman /A 7)) ,Microfuge22RE R m ik A 15 B O ML (35
Beckman /A &) , PCRY™ 34X (FEEBiome tra’y 7)) , A5 BB (TR 2 A 7)), A% R L Ik AX
(FHEETIE A ), 964 WL v GEE Varian /A |)) , COo1H I 41 H s 3248 (SANYO) , {518 7
e (HA B RAF)

(01151 T1. St o F IR 3 S04 AR 2 T3 iR AN A i S0 7 32

[0116]  (—) HABFEEAI L (PCR) -

[0117]1 1. B A B H4PCR:

[0118] i 7J7ikFE H T 2L v Be 38 AN ER ¥ PCRY%E 7 BH 14k S o BTl PCRAT™ 19 11 I REAA 3
WERLFTR, 3 R 7 R 2T 7

[0119] K 1.PCRY™ 1 e Mk 2

B I H B PCR 4 1Y S 4 5

AT 5 0.5-1 uL
ERGI (25 uM) 0.5 ul

[0120] S |
BIE 14 (25 pMD) - 0.5 L
10xpfu 28 PPl 5 uL
pfuDNA A58 0.5l
dNTP (10 mM) 1 pL
K OHE O o4 oK 41542
01211 (ddH,0) WL
EAERA 50 pL
PCR ¥ IS FE 7
EUes 95 °C 2-10 min
[0122] _[94-967°C 30-45 s
30 5215 5F £ 50-65 °C 30-45 s
72°C bp/(600 bp/min)
JE{H 72 °C 10 min

[0123] K 2.PCRY M4 FE2. K Bt (02500bp) 4 H4PCR:

[0124] AR B A A P Bedr 3, 32 502 [ (A PCRYT 3§ 344 , 78 T iR SE it 9 v FH T3k 45
5E 5 AR — PR A8 S A B S R PCREI, He b — 26 515 im0 5 A8 S A A%
B 3 0 o 1 38 S5 1 P2l & B M RLI AR i o K B IPCRIZ MK R AN 3w, 3 7
JFNRABERS TR o

[0125] 3. KB (02500bp) 4 HIPCRIR ik %
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KRB (>2500bp) 3 H PCR M IE %

BRI H] (10 pg-1 ng) 1 pL
ERBI (25 uMD 0.5 uL
BIABIH (25 pMD 0.5 pul
[0126]  5xPrimerSTAR 2% il 10 pL
PrimerSTAR DNA 48 0.5uL
dNTP (2.5 mM) 4 uL
K Rk (ddH:0) 33.5 ulL.
BARER 50 pL
[0127]  F4. KB (>2500bp) §IEPCRY G Y
KBt PCR T WiiR T
Bk 95°C 5 min
98 °C 10s
SRSV ?ﬁf}?féﬂ?{ 50-68 °C 5-15
72°C bp/(1000 bp/min)
S e 72°C 10 min

[0129] %5 K} Br (>2500bp) 47 34PCRYT L+
B PCR I i

[013()] /E‘Iﬁi 95 OC' 5 min
30 #AER [98°C 10's
78 °C bp/(1000 bp/min)
[0131]  HEfH 72 °C 10 min

[0132] (=) RxE& W VI G D1 R

[0133]  Sf AL AR AR BEAT XUEG VIO AAR R N6 BT 7~ , H i n AR A 44 R B AR AR B 75 2
AN B2 KUl & .

[0134] 6 kL A XU UI1A &

SR AR AR XU 44 3

TR AR 20 pL(#y 1.5 pg)
10= 22 P 5ulL

BB L 12,0

O8] bk R 2 12 L
KE AR n L
SRR 50 uL
N4 37 °C, 1-7h

[0136] (=) DNAJEES sl R b s Joi

[0137]  MARA 4 sl ) Jookor Bk 25 ik [R) A A o #8245 R R L [, M PCRP= e A » i 75
SFPCRI=IIND Sty il BE AT T R 2 (A N L, IR A vty 5 A T IR S A1 DNA 93 A e R A i
F R TSR AL R AR R NR T, o T4 PNKATA 2 SR I S 1 71 55, TP DNA %Y
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5 v Bk 1 2 [ ) I e s R
[0138]  R7.WEERAIL S DiAA R
BRER AL RN R
PCR ¥ H Bt DNA 771 5-8 ulL
10xT4 SEALMEEE MR 1L
lo139] ~ L[4+PNK " pk
KR ALK 0-3 pL
AR 10 pL
B 26 37 °C, 30 min~2 h Ji7 72°C K3 20
min
[0140] (V) E 1) 7 BN AR () 7 42 e B
[0141] R F BEAS AR 2 RIS A A T E S, AR AR T =Rk
[0142] 1. °PoRum ke BRI 2R A A K~ R e 2

[0143]

2T S B A2 PCRAR A3 1 A st = M0 AE T4 PNKAE FI R XS DNA Y BUR ST R I BEAT

PR S S S 5 5 Z MEAL A AR ZEPEGA000 FIT4  DNATE /G 1E Fl T e 423815 H 40 Tk . [

P H AR R UERSHTR
[0144]  R8.[FJJF HEAEE R

[ i 2B 2L e

T4 PNK 4EFEf{ DNA H Bt 4pl
etk A B 4l
lo14s) ~ PEG4000 Ll
10xT4 3 FE8E 22 PP 1uL
T4 DNA JE#i 1 pL
B 10 pl
RBLAAE 22°C, 30 434k
[0146] 2. 577 KA S ERIDNA P BN 5 7 R A S v B i o

[0147]

e ek R 11 PAY R DD S50 PRI DNA P B 8 2 77 A 5% L KRG M A o » DR G R AR5 A7

F B T ARG PR S 38 e B3, T B 4L R o R R N R AR OPT 7S o

[0148] K9 IERR MK R

RN F

MU PCR PP R Bt ., o

B e B At 0.5-7 uL.
[0149]  10xT4 FEHEGLE MR I pL

T4 DNA 71 1 uL

KB ALK e

R 10 pL

SN S 16 °C,4~8h
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[0150]  y%: PCRP™=#) Fr Bt S8BT = ) i be K ErE2: 1—6: 1.2 1.

[0151] 3. [AIPCRIINGE miRAZ G5 wmfi MR AL I DNA B =40 B B BRI i 22 ) B

[0152] &5 v B AL DNA F Bl i B & M 32 I R 28 AL B AR 1 37 g ST e 422
RNAS B E L TR B ISR R BAR RWIRT0FTR .

[0153]  K10. H S EFE R MR

S R N

TR Ak S R 32 10 uL
[0154]1 T4 3RS (5U/ML)  0.5puL
R 10.5 pL
RS 24 16 °C, 4~16h

[0155] () JBAZ A 4H B i il & S5 564k

[0156]  JE&AZ 2SI 1] 4% -

[0157] 1. HREUBE B (WMachl) B0 T-5ml. LBRFFREE T, 37 CHEIRIL &

[0158]  2.HY0.5-1mLid & £ 5 B G Fh B50mL LB 5L, 37°C, 220rpm#% #£3 % 5h,
HF|0D600iA%50.5,

[0159] 3. UK TV 4l i 2h

[0160]  4.4°C,4000rpm&Lr10min.

[0161] 5. 3% b3, FIomLTIA 1 B8 2% pi & 40 , R 38 50 5 BN B8 2% il 28 444
FA50mL

[0162]  6.0K¥45min.

[0163]  7.4°C,4000rpmESCr10min, FHAMLIKTRA (K g /722 P T2 41 1 .

[0164] 8. 4EPE 151 00uLE VR , —80 C B BUA AT -

[0165] B 22 Mk : CaCl2 (100mM) \MgC12 (70mM) \NaAc (40mM)

[0166] {722 #F¥R :0.5mL DMSO.1.9mL 80% Hydi.1ImL 10X CaClz (IM) ~1mL 10XMgClz
(700mM) . ImL 10 XNaAc (400mM) <4 .6mL ddH20%44¥, :

[0167] 1. HR100m 1gsZ 2540 M T oK LRk

[0168] 2. A& AR E 42 1), 5248 RFT VR 20, UK 30min o 38 W I 32 4227 W )
PR T2 MR R 19 1/10,

[0169] 3 MG BN A2 CARI H FAB90s , TRIEFEFE 22 0Kt TP i & Smin.

[0170]  4.JnA500u1 LB, F37 CIHIEIER 200558555 1h,

[0171] 5. % B 4000rpm i L 3min, B 200uL A5 BRI A, B 500840 T Erid@ 4k &
(KBRS AR R, AR T-37 CHei 3 35 46 W 43 B 7K

[0172]  (S) EE A B RIA, Al AL AT g il

[0173] 1. pRSETh Ay BEAth (1) S B 2 i R AN 5 2 PR AR S Uk 6 A6 21| M109 (DE3) H , {5 B 35
FRIE R, AR b BREU SRR B 250mLHETE I , B T-37 CHEIR, 220rpmd 72 2 0D=0.4~0.8,
HIAL/1000 (v/v) I IPTG (IM) , 18°C i #1524 ~36h.

[0174] 2.5 SRIE5E KI5 ,4000rpm, 30min B O B, JI0 N SOmMEF) T R 5 2% 1 75 B A
DUUE » 68 75 T e 22 TR AR VT - 9600 rpm, 4 'C B9 /02 20min

[0175] 3.0 BiGdEd B R B E ST AL RS E A A e FE T G R SR

22



CN 108395484 A w Bg B 20/23 Tt

I 2 B SR A RIS VA AR AT 20mM. MOPSZE P (pH 7. 4) B T B Eh 2 v PBSH I 22 11 .
[0176] 4. 4L SRR AR RAIRE & &0 MR E LR SDS-PAGES 5E & , £ FH Il
SEZZ MR (100mM HEPES, 100mM NaCl,pH 7. 3) B3 TR £h 22 R PBSH BE AR £ B EIK 2 N5
~ 10uMI¥) &5 V&R - FHISE 22 (20mM MOPS, pH 7. 4) B T iR #h 2% i VR PBS 4 2H 2 FR i
il L TR B S LM A

[0177]  Hx100wl SuME)E AW, 37 CiR Bbmin, 7 Al I FE 2 AR CARIE S G 2
2R JZ D9 100mM, F FH 22 DR 2GR ARG 5E B 75 340nm T I

[0178]  HX100uL 1uM[) % SCIREN AR, 37 CHld & dmin , NN SZHE R0 IR Rl 52 2R ¥ o, W
5E £ 1 485nm 7 B IHUR JE 5 28nm A 5 K 58 F6 5 5 o X A5E b KT 98 SR R e R 22 2
R R G PR 5E o

[0179]  HX100u1 1uMP) %R ICIREN AR, 37 Cild & dmin, I\ SZHE RS IR FI2 2R , T 52 1R
B EE RSO G AN S 66T o A i RSO T8 AR T 18 158 A i i 2 oo A
R ICETH TR

[0180] (o) Mitj L AN M L % e

[0181] 1. pCDNA3. 1+ v 2 iili (Y 32 8 20 28 W A0 o & IR 4Rt o b e i %% 2% 3k 77
Lipofectamine2000 (Invitrogen) ¥ Yt B|HelLat , B T-37°C,5% CO2 [ A Bs 3= 48 P 15 55 .
e SN LR 78 9 124~ 36h 5 AT HOBAE I .

[0182]  2.iF S RIASEHG , B MEEER I HeLaZll i, FIPBSPF¥E =K , B THBSSYA R 43 71l
AT %' ST AR RN AR RS T o

[0183]  sLjafs1

[0184]  pRSETb-LivJFIpRSETb-LivK Bk 1) 1%k

[0185] ik PCRY™ 34 K M AT B 2 R v (9 L i v ] W Li vK 32 (K], Li v T PCRy= 45358 Fi R ik I [
Jii FIBamHT FIHind T TTHEE U] 5 Li vK AT PCRy™ #0358 B HL vk S [RIUAC S FHEcoRT ATHi nd 1T TR 7 [7) B
XTpRSETh#E AR AT AH RL A AU V. FHT4 DNA 1igasei® %), B W) feMach T, AL (1)
Mach i A TLB AR (- F 5 &H 2 100ug/mL) , B T 37T CHiF I A KMach T H 4L+ 4T
ORI S5, HEATPCRYE 52 o H PR FURL 2 1 I 7 1TE#60 f5 1EAT e 210 R A 2

[0186]  pRSETb-LivJ-cpYFP,pRSETh—LivK-cpYFPH IR AT AS [H) 3l N 5 JFURL A6 2 R A
)

[0187]  ARSZjE ]+ , FATTLApRSETb-Liv Ry fili BRIAR PR Liv ] AR 45 18 #% 7 118/119,
118/120,119/120,248/249,248/250,248/251,248/252,248/253 ,248/254, 248/ 255 , 248/
256,248/257,248/258,249/250,249/251,249/252,249/253, 249/254 , 249/255, 249/ 256,
249/257,249/258,250/251 ,250/252,250/253,250/254 ,250/ 255, 250/256 , 250/257 , 250/
258,251/252,251/253,251/254,251/255,251/256,251/257,251/258,252/253,252/254,
252/255,252/256,252/257,252/258,253/254 ,253/255,253/256 , 253/257 , 253/258, 254/
255,254/256,254/257 ,254/258,255/256,255/257 ,255/258, 256,/ 257 , 256/ 258, 257/ 258,
325/326,325/327,325/328,325/329,326/327,326/328,326/329,327/328,327/329,328/
32947 g o RS It S B R M LR o 35 K A7326/327, 327 /3284 (I 2T 7R)

[0188]  DApRSETb-LivKAyFEmt Bk EFELI vKSh AR 45 /3% $% 7 118/119,118/120,119/120,
248/249,248/250,248/251 ,248/252,248/253,248/254 , 248/ 255, 248,/256 , 248/257 , 248/
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258,249/250,249/251,249/252,249/253,249/254,249/255,249/256 , 249/ 257, 249/258,
250/251,250/252,250/253,250/254,250/255,250/256 ,250,/257 , 250/258, 251 /252,251 /
253,251/254,251/255,251/256,251,/257,251/258,252/253,252/254,252/255,252/256,
252/257,252/258,253/254,253/255,253/256,253/257 ,253/258, 254/255, 254/256 , 254/
257,254/258,255/256,255/257 ,255,/258,256/257 ,256/258, 257 /258,327/328,327/329,
327/330,327/331,328/329,328/330,328/331,329/330,329/331,330/33 147 £ o He b 0
X IR N RE T 1L 5% 328/329,329/33047 (BB 2 R) o

[0189] | FHPCR;™ 4= cpYFP{IDNA v Bt , % iZDNA Jv BT 5™ 2R o 1) 0 £ AF Ja K% 5 [R] B
T3S S [ PCRY 3G 7 A 2 AN [RI T 2267 i () pRSE Th—Li v JMIpRSETh-Li vKZ Ak 44 , 45 ¢
PEAL I pRSETb-Liv J MIpRSETb-LivK 55" A Uit B lE AL (9 cp YEP i BE £EPEG4000 A1 T4 DNA
ligasef/E ™ A B 40 BORL, 31X B iR fEKodak 2 D Re i /4 8 R4t , BRERAEFITC
TIEWEUR ™A ORC SoRE , b RIS G B R EE R B B A A R A 7] B 22 7] 58 Bl
¥ o

[0190] 20kl IR J , % EEL ZH TR 6 Ak 21 IM109 (DE3) W5 '3 3R IA, JfF alifk sz A fon, it
SDS-PAGEH, ¥k K /INME6TKDa . 1% K /MG A pRSETb-Liv]-cpYFPAIpRSETb-LivK—cpYFP# ik H
(K)o His—tag Al AR 2 L1 v -cpYFPMILivK—cpYFPRE & &5 1 LI K/ S R W LT
[0191] A Liv]-cpYFPHILivK—cpYFPRl A 88 [ 518 AT Sk 2 ik IR A0 o 2 I Vi) o2 7
1% 5 R A 1 OmM S 2 RS B M 2 BR 1) il 6 B 1 IR A 5 5 B DA R SCRE R IR AN 5=
ARG TZOLEA NG 5.

[0192] 25 BLanWE| 27 , o I 45 2R 30 s S B0 Sl B R U DGR 0t Sl I e B2 b I 3155 1 A
326/327,327/328,326/327F1327 /32847 )4 20nmih A& 528nm & 5 4b ¢ St 5 B A6 = 4 it
WA v 1T FERAIS 5 326 /327 F1327 /32847 ) 485nmigl & 528nm & i Ab 5 ik i i 75 =7 B 3
PR BT F 1 T T 1 o e 2R R R AR BT A S A IR e BB I 1. 5155 I 45328/329, 329/330, 328/
3291329/ 33047 1 420nmiF & 528nm & 5t b 7 't 58 il A SCE 2 PRI T T P AIG s 328/
3291329/33047 ) 485nmif /& 528nm A 5 Ak 5 'tk B it o S B 2 BE IR IR B T v T v
[0193]  sLiafs] 2

[0194] T cpBFPH ST 28 5 1 R AR I B T4y 2 A I

[0195] 4% RE S 461 1 H (1) 77 V2K ep YFP 5 48 Ay 5 4706 D' £ 11 e pBEP , il 31 S Bk FE R 45
HEAMRARY & & A 4 A SRR L IR (0Ot A RO CIRE M 2 IR I 0%
JGEE R CHREL o 45 A3 o » DR W 25 L W 7 STk U IR e IR X Sk S L IR
LR 35 A 326/327 327 /328 s SLEA TR W IR EF X e 2 IR WA L 1. 5% (1) 328/329
329/330.

[0196]  SEjiffs]3

[0197]  J&-T-cpmApple ) S HEZ IR R YCIRET IR 5 T A8 2 R U

[0198]  F2 & S it 4] 1 Hh 1) 7 V% cp YFP S i oy S A1 58 B 1 cpmApp Le , Rt 3 Sk 2
MR 25 A O MR A IR A & A 4 A SCRE R R IR 4L A 5 iR ) RO IR ML R 4L
G RO CIREL , 25 R AN 4T 7R » 2R 25 F s SCRE IR IR R IR B ) 32 Bk
P ) Sk I 345 ()4 326/327, 327 /328 s S TR R IR AL 6 s 2 R e B2 e T 1. 5% 14 328/
329.329/330.
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[0199] Sz ol 1 ~ 345 B i TR IR 5B AN Linker X 325-3293E A Al A cpFP
FtHE 13RS STRE S L IR 1 L [ Rk 608 b R 1 SCRE R R IR IR s A IR G A SR Y Linker
[X 327-331i&E A il & cpPFP G R 1 3RAF AT S L IR A 2 ) il e e i 1 3R %

[0200]  sLjfafsl4

[0201] bR A RIS RE R LR 45 & 55 1 IO 17 B ELFERIN & Ty 7 AR SO RE R AR IR IR BT
[0202] W75t A cpYFP ELE:RE A B L1 vKER L1 v Hx (A A N B o ) 4 STRE S IR e ot
PREL , S8 5K cpYFPE: 8 o WE 476 D't B 1 cpBFP I SE SR 412 6 8 [ cpmApp Le , 733l 14 2 =
AR T G AV VOE IR FILL 0 e A DO IRE 45 R 5 R , ST REAHLL , 9%
Dok EE RN IR SRR S R O AR B A SR 2 EE IR 1 e S A AR Ak

[0203]  sLiafs5

[0204]  LivJ-cpYFPHILivK—cpYFPHeSGARE 1k i ke Il

[0205]  HE&iALHILiv]-cpYFPHILi vK-cpYFP 43 il HE4T OmMAN SmMAE = FR AL FE 1 0min Ji5 , 3 i
¢ M6 43 6 BE T BEAT % U AR DN o X I8 RV 1 I 5« B 5B R B AE530nmA , 34T 350 ~
5 15nm[X [8) BTSRRI s X0 % S ) 58 8 58 S0R AE490nm4 , 347505 ~600nm[X [A] (1) &
SHEBATRE I o Liv]-cpYFPAIL1 vK-cpYFPUE AR EL 1 61 it £ an 6 AFI6BET 7 , BA 45 1
YLEALiv J-cpYFP.LivK-cpYFPZ 8 [ 1) o S v P T 5 ep YFP R Y B [ o S v 1k i 2
8l (Nagai,T.%,Proc Natl Acad Sci USA.2001,V.98(6) ,pp.3197-3202) .

[0206] 37 B H v 1 o) S S A B S DU TR 720 . LM~ ImMIFI EREFE Liv] sensor A(Liv]-
cpYFP 326/327) AIF Liv] sensor B(Liv]J-cpYFP 327/328) LA JF LivK sensor A (Livk-
cpYFP 328/329) MIF LivK sensor B(Livk—cpYFP 329/330) AT ¥R BEREE (0~ LmM) (1) =Ff
S S RS T o 43 FA A4 L1 J-cpYFPAIL1 vK—cpYFP#E4T AL HE 10min Ji5 , 46 M4 20nmiEk
R 528nm A T 4b 7 S5 B A8 5nmiE K 528nm Ik i Ak i T LU AR I AR AL &5 R TR R
TXFET] DU XA i o SRR S SRR B S R o BB KO, 1 R R N0 1 S S L IR B
SR RRHAT E =R

[0207]  sgafsl6

[0208] FLiv] sensor AUIGARENZEAS[E] V40 M5 ) 52 A7 F0 IV 20 o 2% 9 28GR EH 1 FAs
bl

[0209] ALyt b, FATIE FHASE I B A2 (5 5 K 5FLiv] sensor ABHATELA ,HF Liv]
sensor ASCHEZIEIR WG I REN B AL BIASF 140 s o

[0210] RS AFEESESIEKFLiv] sensor AJL:E I R #6 JeHeLadl i 36hours )i ,
i FIPBS Pk Jim » BT HBSSE M H A A 31 B % WA Bt AT F I TCIlIE T #EAT 2Ok il . 3
TVRIFLiv] sensor A5 AN BIRE R A5 5 KR A B8 0% 52 fr 216055 40 o, 4 i
1% 40 PN TS, 20 Ji P, 2R A, TR, VA A, v 7R AR o 25 SR I 8P 7, AN [ 14 I 41 fe
SERH AR IR O, IF HLDE I 4 AT A A A A ] o

[0211]  BELEAF BT PRI 2 kiR IFLiv] sensor AJEH ) Ji ks # YeteLadl
Hu36hours )i, i FHPBS St 2 )i » B T-HBSSVA VR A A 1 40mi nfif 7] Bt P 420nmigi & 5 28nm K Hif
fab 7 ' i P A4 8BnmiIf A 5 28nm R 5 Kb 5 S5 E LU AL AR Ak, , 25 SN 19, i B o S Bk s
BRI HE  ratio 485/4203% T B#AK , SR f5 A INBCAASs , 4k B4 M4 3min , 78 i1 52 BE L BR 1) B
fhratio 485/4205ZF iGN, mixf ratio 485/4204k SR ELE AL,

25



CN 108395484 A w Bg B 23/23 T

[0212]  sEita 517

[0213]  VHAHMIAK P T SR 2 LRGP Liv] sensor ARAT Rl EN AL

[0214] AR SZjt g, JATE S B2 PRFLiv] sensor AR RIS HeLadl ML AT T
W EAA YT

[0215] i #ULFLiv] sensor ALK HeLaZi i, ff FHPBSH L2 J5 , B T HBSSYA TR
(B AL AbFE 1/ 5, A8 FH1OuMI AL A AT b B2 1/NE o ST NS R S 1 - AT FH G
BT 3 420nmi A 528nm k5t A 5% 6 3 5 R 485nmif & 528nm k5t b 5 Y6 i B EEAH AR AL o DA
R AT A P A0 B2 () R i bt o 45 SR B L0, FATTR BLAE 2000 B AL A P Ak 2 1)
SRR, 48 A B AL A o S R R N RS M A /N o A L6 Rk A D RE 6 2 e 41
XS AL FR L RE 77, AN 6 R AL A RE % B SR AR 4 B % S B AR R N R HY
[0216]  sLiafs18

[0217]  TEEF LR CIREIFLiv] sensor AXAFEDVAIMEE N LR BT E=
[0218]  sgjtafgirh , FAE S RE 2L BRFLiv] sensor AMUIRR L HeLadl fu 4T &
E LI EYFLiv] sensor ALK HeLaZiifd, 43 5l JL BB O , — FiiE il & A EALFE , 53
— P BT FHPBS e 2 )5, B THBSSYA MR+ CES R & L IR) Ab# 1hours i , 8 AT LmMIY)
PP ST R AT A Thours, B 4k 42 B T-HBSSYE W H o 8 R AR {10 34 20nmig K
528nm R 5 b 5 i AI485nmig K 528nm A i b % S5 FE LU A ARk o Il 11, FATTAT DA U
X R AR A o

[0219] 5 BA b S 4 AT T, AR B SR AL SO IRET B B A 4 F EAEN BN B 5 T G
WICENABAK, KT VELT, IF AR08 0 LR Ve 1 VA AR 4N Rk , AT AR i Py Ak sk
I 2 A7 58 SR SRR IR 9 AR AT | B E L ATk .

[0220]  Hgr s )y =t

(02211 AR ULI AR TV 2 Sty 3 AR i SCE AR, KT ARE AR AU E AN ok
Wi, PEAN IR 25 A B S R A BT 4 T 5 3 AT DG 22 T L5k R 0, 3% 6 e g3k AR 06 AR Ay
AR B RYTE
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ERIES

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

<210> 1

211>
212>
213>

<220>

223>

<400> 1
Met Glu Asp

1
Ala

Asp
Lys
Lys
65

Ser
Met
Gln
Ala
Val
145
Asp

Thr

Glu

Gln
Ile
Tyr
50

Val
Ser
Ile
Leu
Ala
130
His
Gly

Ala

Asn

345
PRT
KW E Escherichia coli)

Liv]

Tyr
Asn
35

Asp
Val
Thr
Thr
Ile
115
Lys
Asp
Leu

Gly

Ile

Ile

Gly
20
Ala

Asn

Gln

Pro
100

Leu

Tyr

Lys

Glu
180
Asp

IR TR
SCHER SR GOCIRET S ILRL
181768 1CNCN
33

PatentIn version 3.5

Lys
Ala
Asp
Pro
85

Ala
Arg
Ile
Gln
Lys
165

Lys

Phe

Val

Gln

Gly

Gly
70

Ala
Ala
Thr
Leu
Gln
150
Gly

Asp

Val

Ala

Glu

Gly

Asp

95

Ile

Ser

Thr

Thr

Glu

135

Asn

Phe

Tyr

Val
Phe
Ile
40

Pro
Lys
Asp
Ala
Gly
120
Lys
Gly
Ala

Ser

Tyr

Val
Thr
25

Lys
Lys
Tyr
Ile
Pro
105
Leu
Val
Glu
Asn
Thr

185
Gly

27

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu

Asp

Lys

Val
170

Leu

Gly

Ala

Ala

Asn

Ala

Ile

75

Glu

Leu

Ser

Pro

Leu

155

Val

Val

Tyr

Met
Glu
Lys
Val
60

Gly
Asp
Thr
Asp
Gln
140
Ala
Phe

Ala

His

Ser
Gln
Leu
45

Ala
His
Glu
Ala
Gln

125
Arg

Phe

Arg

Pro

Ala
30

Gln
Val
Leu
Gly
Arg
110
Gly
Ile
Ala
Asp
Leu

190
Glu

Pro
15

Val
Ile
Ala
Cys
Ile
95

Gly
Pro
Ala
Val
Gly
175

Lys

Met

Val

Ala

Val

Asn

Ser

80

Leu

Thr
Ile
Gln
160
Ile

Lys

Gly
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Gln
Gly
225
Ser
Pro
Pro
Gln
Leu
305

Glu

Ala

Ile
210
Pro
Ala
Ala
Ser
Ala
290
Lys

Lys

Asn

<210> 2

211>
212>
213>

<220>

223>

<400> 2

Met
1
Ala

Asp
Glu
Lys
65

Ser

Met

Asp
Gln
Ile
Tyr
50

Ile

Ser

Ile

195

Leu

Glu

Glu

Asn

Gly

275

Gly

Ala

Gly

Gly

347
PRT
KW E Escherichia coli)

LivK

Asp
Trp
Asn
35

Asp
Val

Thr

Ser

Arg

Gly

Gly

Lys

260

Ala

Leu

Asn

Asp

Thr
340

Ile
Gly
20

Ala
Asp
Asn

Gln

Pro

Gln
Val
Leu
245
Pro
Phe
Asn
Ser
Leu

325
Ala

Lys

Asp

Lys

Ala

Asp

Pro

85
Gly

Ala
Ala
230
Leu
Ile
Val
Gln
Val
310

Lys

Thr

Val
Met
Gly
Cys
Gly
70

Ala

Ala

Arg
215
Asn
Val
Val
Trp
Ser
295
Asp

Gly

Asp

Ala
Glu
Gly
Asp
55

Ile

Ser

Thr

200
Ala

Val

Thr

Asp

Thr

280

Asp

Thr

Phe

Ala

Val
Phe
Ile
40

Pro
Lys

Asp

Asn

Ala Gly Leu

Ser

Lys

Ala

265

Thr

Asp

Val

Glu

Lys
345

Val
Asn
25

Lys
Lys
Tyr

Ile

Pro

28

Leu
Pro
250
Ile
Tyr
Pro

Met

Phe
330

Gly
10

Gly
Gly
Gln
Val
Tyr

90
Glu

Ser
235
Lys
Lys
Ala
Ala
Gly

3156
Gly

Ala
Ala
Asp
Ala
Ile
75

Glu

Leu

Lys
220
Asn
Asn
Ala
Ala
Glu
300

Pro

Val

Met
Arg
Lys
Val
60

Gly

Asp

Thr

205
Thr

Ile

Tyr

Lys

Leu

285

Ile

Leu

Phe

Ser

Gln

Leu

45

Ala

His

Glu

Gln

Gln
Ala
Asp
Lys
270
Gln
Ala

Thr

Asp

Gly
Ala
30

Val
Val
Leu

Gly

Arg

Phe

Gly

Gln

255

Gln

Ser

Lys

Trp

Trp
335

Pro
15
Ile

Gly

Ala

Cys

Ile

95
Gly

Met
Glu
240
Val
Asp
Leu
Tyr
Asp

320
His

Ile
Lys
Val
Asn
Ser
80

Leu

Tyr
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Gln
Ala
Ile
145
Asp
Thr
Glu
Gln
Gly
225
Ala
Pro
Pro
Ala
Lys
305

Trp

Trp

His
Ala
130
His
Gly
Ala
Asn
Met
210
Pro
Ala
Ala
Ser
Thr
290
Asp

Asp

His

<210> 3

211>
<212>
<213>

<220>

223>

<400> 3
Met Tyr Asn Ser Asp Asn Val Tyr Ile Met Ala Asp Lys Gln Lys Asn

Ile
115
Lys
Asp
Leu
Gly
Ile
195
Leu
Glu
Glu
Asn
Gly
275
Ala
Leu

Glu

Ala

247
PRT

cpYFP

100
Met

Tyr

Lys
Glu
180
Asp
Arg
Gly
Gly
Gln
260
Pro
Leu
Lys

Lys

Asp
340

Arg
Ile
Gln
Ala
165
Lys
Phe
Gln
Val
Met
245
Gly
Tyr
Glu
Ala
Gly

325
Gly

Thr
Leu
Gln
150
Ala
Asp
Val
Ala
Gly
230
Leu
Ile
Val
Arg
Asn
310

Asp

Ser

Ala
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215
Asn
Val
Val
Trp
Thr
295
Gly

Leu

Ser

Gly
120
Thr
Gly
Ala
Ser
Tyr
200
Ser
Ala
Thr
Asp
Ile
280
Gly
Ala

Lys

Thr

105

Leu

Val

Glu

Asn

Ala

185

Gly

Val

Ser

Met

Ala

265

Thr

Ser

Asn

Gly

Ala
345

29

Asp
Lys
Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250
Leu
Tyr
Asp
Thr
Phe

330
Ala

Ser
Pro
Leu
155

Val

Ile

Leu

Ser

235

Lys

Ala

Glu

Val

315
Asp

Ser
Gln
140
Ala

Phe

Ala

Lys
220
Asn
Arg
Ala
Ala
Pro
300

Ile

Phe

Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr
Ile
Tyr
Asp
Val
285
Leu

Gly

Gly

110
Gly

Ile

Ser

Asp

Leu

190

Glu

Gln

Ala

Asp

Lys

270

Gln

Ala

Pro

Val

Pro

Ala

Val

Gly

175

Lys

Met

Phe

Gly

Gln

255

Lys

Ser

Leu

Leu

Phe
335

Thr
Tle
Gln
160
Ile
Lys
Gly
Met
Asp
240
Asp
Asp
Leu
Val
Asn

320
Gln
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1
Gly

Val
Pro
Ser
65

Val
Asp
Gly
Lys
Leu
145
Pro
Tyr
Glu
Tyr
Arg

225
Gly

Ile Lys

Gln Leu
35

Val Leu

50

Lys Asp

Thr Ala

Val Val
115

Phe Ser

130

Thr Leu

Thr Leu
Pro Asp
Gly Tyr

195
Lys Thr
210

Ile Glu

His Lys

<210> 4
211> 243
<212> PRT
213> NLH
<220>

<223> cpBFP
<400> 4

Asn Val Tyr Ile Lys Ala Asp Lys Gln Lys Asn Gly Ile Lys Ala Asn

Ala
20

Ala
Leu
Pro
Ala
Ser
100

Pro

Val

Val
His
180
Val
Arg

Leu

Leu

Asn

Asp

Pro

Asn

Gly

85

Ile

Ser

Leu

Thr

165

Met

Gln

Ala

Lys

Glu
245

Phe

His

Asp

Glu

70
Ile

Leu

Gly

Ile

150

Thr

Lys

Glu

Glu

Gly
230

Lys

Tyr

Asn

95

Lys

Thr

Thr

Val

Glu

135

Leu

Gln

Arg

Val

215

Ile

Asn

Ile
Gln
40

His
Arg
Leu
Gly
Glu
120
Gly
Thr
Gly
His
Thr
200

Lys

Gly

Arg
25

Gln
Tyr
Asp
Gly
Ser
105
Leu
Glu
Thr
Tyr
Asp
185
Ile

Phe

Phe

30

10
His

Asn

Leu

His

Met

90

Asp

Gly

Gly
170
Phe
Phe

Glu

Lys

Asn

Thr

Ser

Met

75

Asp

Gly

Gly

Asp

Lys

155

Leu

Phe

Phe

Gly

Glu
235

Val
Pro
Phe
60

Val
Glu
Glu
Asp
Ala
140
Leu
Lys
Lys
Lys
Asp

220
Asp

Glu
Ile
45

Gln
Leu
Leu
Glu
Val
125
Thr
Pro
Cys
Ser
Asp
205

Thr

Gly

Asp
30

Gly
Ser
Leu
Tyr
Leu
110
Asn
Tyr
Val
Phe
Ala
190
Asp

Leu

Asn

15
Gly

Asp

Val

Glu

Asn

95

Phe

Gly

Gly

Pro

Ala

175

Met

Gly

Val

Ile

Ser

Gly

Leu

Phe

80

Val

Thr

His

Lys

Trp

160

Arg

Pro

Asn

Asn

Leu
240
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1
Phe

His

Asp

Glu

65

Ile

Glu

Ile

Ser

Phe

145

Thr

Met

Gln

Ala

Lys

225
Glu

Lys
Tyr
Asn
50

Lys
Thr
Ser
Gln
Gly
130
Ile
Thr
Lys
Glu
Glu
210

Gly

Tyr

<210> 5

211>
<212>
<213>

<220>

<223>

<400> 5
Met Val Ser Glu Arg Met Tyr Pro Glu Asp Gly Ala Leu Lys Ser Glu

1

Ile
Gln
35

His
Arg
Leu
Met
Val
115
Glu
Cys
Leu
Gln
Arg
195
Val

Ile

Asn

243
PRT

Arg
20

Gln
Tyr
Asp
Gly
Val
100
Glu
Gly
Thr
Ser
His
180
Thr

Lys

Asp

cpmApple

His

Asn

Leu

His

Met

85

Ser

Leu

Glu

Thr

His

165

Asp

Ile

Phe

Phe

5

Asn

Thr

Ser

Met

70
Asp

Asp

Gly

150

Gly

Phe

Phe

Glu

Lys
230

Ile

Pro

Val

95

Val

Glu

Gly

Gly

Asp

135

Val

Phe

Phe

Gly

215
Glu

Glu

Ile

40

Gln

Leu

Leu

Glu

Asp

120

Ala

Leu

Gln

Lys

200

Asp

Asp

Gly
25

Gly
Ser
Leu
Tyr
Glu
105
Val
Thr
Pro
Cys
Ser
185
Asp

Thr

Gly

31

10
Gly

Asp

Ile

Glu

Lys

90

Leu

Asn

Tyr

Val

Phe

170
Ala

Leu

Asn

10

Gly

Gly

Leu

Phe

75

Gly

Phe

Gly

Gly

Pro

155

Ser

Met

Gly

Val

Ile
235

Val

Pro

Ser

60

Val

Gly

Thr

His

Lys

140

Arg

Pro

Asn

Asn

220

Leu

Gln

Val

45

Thr

Thr

Gly

Lys

125

Leu

Pro

Tyr

Gly

Tyr

205

Arg

Gly

Leu

30

Leu

Asp

Ala

Gly

Val

110

Phe

Thr

Thr

Pro

Gly

190

Ile

His

15
Ala

Leu

Pro

Ala

Gly

95

Val

Ser

Leu

Leu

Asp

175

Tyr

Thr

Glu

Lys

15

Tyr

Pro

Asn

Gly

80

Ser

Pro

Val

Lys

Val

160

His

Ile

Arg

Leu

Leu
240



CN 108395484 A

.l

3

6/56 1T

Ile Lys Lys

Val
Tyr
Thr
65

Gly
Lys
Lys
Gly
Lys
145
Pro
Ile
Arg
Ser
Thr

225
Trp

Lys
Ile
50

Ile
Met
Gly
Val
Glu
130
Val
Gln
Pro
Val
Ser
210

Asn

Glu

<210> 6

211>
<212>
<213>

<220>

<223>

<400> 6
Asn Val Tyr Ile Lys Ala Asp Lys Gln Lys Asn Gly Ile Lys Ala Asn

1

Thr

35

Val

Val

Asp

Glu

His

115

Thr

Phe

Asp

Met

195

Leu

Phe

Ala

241
PRT
ANTH

cpGFP

Gly
20

Thr
Asp
Glu
Glu
Glu
100
Met
Glu
Lys
Met
Tyr
180
Asn

Gln

Pro

&

Leu

Ile
Gln
Leu
85

Asp
Glu
Gly
Gly
Tyr
165
Phe
Phe

Asp

Pro

5

Arg

Lys

Cys

70

Asn

Gly

Gly
150
Gly

Glu

Gly

230

Leu
Ala
Leu

55
Glu

Met

Ser

Pro

135

Pro

Ser

Leu

Asp

Val
215

Asp
Arg
Gly
Ala
Val
120
Tyr
Leu
Lys
Ser
Gly
200

Phe

Pro

Asp Gly Gly

25
Lys

Ile

Ala

Ile
105
Asn
Glu
Pro
Ala
Phe
185
Gly

Ile

Val

Pro
Val
Glu
Thr
90

Ile
Gly
Ala
Phe
Tyr
170
Pro
Ile

Tyr

Met

10

Val
Ser
Gly
75

Gly
Lys
His
Phe
Ala
155
Ile
Glu
Ile

Lys

Gln
235

His
Gln
His

60
Arg

Glu
Glu
Gln
140

Trp

Lys

His

Val
220

Tyr
Leu
45

Asn
His
Ser
Phe
Phe
125
Thr
Asp
His
Phe
Val
205

Lys

Lys

Ala
30

Pro
Glu
Ser
Leu
Met
110
Glu
Ala
Ile
Pro
Arg
190
Asn

Leu

Thr

Ala

Gly

Asp

Thr

Val

95

Arg

Ile

Lys

Leu

Ala

175

Trp

Gln

Arg

Met

15

Glu

Ala

Tyr

Gly

80

Ser

Phe

Glu

Leu

Ser

160

Asp

Glu

Asp

Gly

Gly
240

Phe Lys Ile Arg His Asn Ile Glu Asp Gly Gly Val Gln Leu Ala Tyr
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His
Asp
Glu
65

Ile
Met
Val
Glu
Cys
145
Leu
Gln
Arg
Val
Ile

225

Asn

Tyr Gln
35

Asn His

50

Lys Arg

Thr Leu

Val Ser

Glu Leu
115

Gly Glu

130

Thr Thr

Thr Tyr

His Asp

Thr Tle
195

Lys Phe

210

Asp Phe

<210> 7
211> 241
<212> PRT
Q213> NLE
<220>

<223> cpTFP
<400> 7

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

1

20
Gln

Tyr

Gly
Lys
100
Gly
Gly
Gly
Phe
180
Phe

Glu

Lys

&

Asn

Leu

His

Met

85
Gly

Asp
Lys
Val
165
Phe
Phe

Gly

Glu

5

Thr

Ser

Met

70

Asp

Glu

Asp

Ala

Leu

150

Gln

Lys

Lys

Asp

Asp
230

Pro
Val
55

Val
Glu
Glu
Val
Thr

135

Pro

Ser

Asp

Thr
215
Gly

Ile
40

Gln
Leu
Leu
Leu
Asn
120
Tyr
Val
Phe
Ala
Asp
200

Leu

Asn

25

Gly Asp Gly Pro

Ser
Leu
Tyr
Phe
105
Gly
Gly
Pro
Ser
Met
185
Gly

Val

Ile

Ile

Glu

Lys

90

Thr

His

Lys

Trp

170

Pro

Asn

Asn

Leu

10

Leu
Phe
75

Gly

Gly

Leu

Pro
155

Glu

Tyr

Gly
235

Ser
60

Val
Gly
Val
Phe
Thr
140
Thr
Pro
Gly
Lys
Ile

220
His

Val
45

Lys
Thr
Thr
Val
Ser
125
Leu
Leu
Asp
Tyr
Thr
205

Glu

Lys

30

Leu
Asp
Ala
Gly
Pro
110
Val
Lys
Val
His
Ile
190
Arg

Leu

Leu

Leu
Pro
Ala
Gly
95

Ile
Ser
Phe
Thr
Met
175
Gln
Ala

Lys

Glu

15

Pro
Asn
Gly
80

Ser
Gln
Gly
Ile
Thr
160
Lys
Glu
Glu

Gly

Tyr
240

Phe Lys Ile Arg His Asn Ile Glu Asp Gly Gly Val Gln Leu Ala Asp

20

25

33
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His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly Pro Val Leu Leu Pro
35 40 45
Asp Asn His Tyr Leu Ser Ile Gln Ser Lys Leu Ser Lys Asp Pro Asn
50 55 60
Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly
65 70 75 80
Ile Thr His Gly Met Asp Glu Leu Tyr Lys Gly Gly Thr Gly Gly Ser
85 90 95
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
100 105 110
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly
115 120 125
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
130 135 140
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr
145 150 155 160
Phe Ser Tyr Gly Val Met Val Phe Ala Arg Tyr Pro Asp His Met Lys
165 170 175
Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu
180 185 190
Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu
195 200 205
Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly
210 215 220
Ile Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr
225 230 235 240
Asn
<210> 8
211> 242
<212> PRT
213> NLARK
<220>
<223> cpmOrange
<400> 8
Val Ser Glu Arg Met Tyr Pro Glu Asp Gly Val Leu Lys Ser Glu Ile
1 5 10 15
Lys Lys Gly Leu Arg Leu Lys Asp Gly Gly His Tyr Ala Ala Glu Val
20 25 30
Lys Thr Thr Tyr Lys Ala Lys Lys Pro Val Gln Leu Pro Gly Ala Tyr
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Ile
Ile
65

Arg
Gly
Val
Glu
Val
145
Gln
Pro
Val
Ser
Asn

225
Glu

Val
50

Val
Asp
Glu
His
Gly
130
Thr
Phe
Asp
Met
Leu
210

Phe

Ala

<210> 9
211> 250
<212> PRT
213> NTARK
<2205

<223>cpmKate

<400> 9
Met Gly Gly Arg

1

35
Asp

Glu
Glu
Glu
Met
115
Glu
Lys
Thr
Tyr
Asn
195

Gln

Pro

Ile

Gln

Leu

Asp

100
Glu

Gly
Tyr
Phe
180
Phe

Asp

Pro

Val Tyr Tyr Val

20

Glu Thr Tyr Val

35

Lys

Cys

Tyr

85

Asn

Gly

Arg

Gly

Gly

165

Glu

Gly

Asp

Leu
Glu
70

Lys
Met
Ser
Pro
Pro
150
Ser
Leu
Asp

Val

Gly
230

Asp
55

Arg
Gly
Ala
Val
Tyr
135
Leu
Lys
Ser
Gly
Phe

215

Pro

Ser Lys Lys

5

Asp Arg Arg

Glu Gln His

40
Ile Val

Ala Glu

Gly Thr

Ile Tle
105

Asn Gly

120

Glu Ala

Pro Phe
Ala Tyr
Phe Pro

185
Gly Ile
200

Ile Tyr

Val Met

Pro Ala

Leu Glu

25
Glu Val
40

35

Ser His

Gly Arg
75

Gly Gly

90

Lys Glu

His Glu
Phe Gln
Ala Trp
155
Ile Lys
170
Glu Gly
Ile His

Lys Val

Gln Lys
235

Lys Asn
10
Arg Ile

Ala Val

Asn
60

His
Ser
Phe
Phe
Thr
140
Asp
His
Phe
Val
Lys

220
Lys

Leu

Lys

Ala

45
Glu

Pro
Leu
Met
Glu
125
Ala
Ile
Pro
Arg
Asn
205

Leu

Thr

Lys

Glu

Asp

Thr

Val

Arg

110
Ile

Leu
Ala
Trp
190
Gln

Arg

Met

Met

Ala
30

Tyr
Gly
Ser
95

Phe
Glu
Leu
Ser
Asp
175
Glu
Asp

Gly

Gly

Pro
15
Asp

Thr
Gly
80

Lys
Lys
Gly
Lys
Pro
160
Ile
Arg
Ser

Thr

Trp
240

Gly

Lys

Arg Tyr Cys Asp
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Leu Pro Ser Lys

Met
65

Leu
Glu
Val
Ser
Pro
145
Val
Ser
Asn
Glu
Arg

225

Asn

50
Val

Tyr
Gly
Val
Phe
130
Asp
Thr
Leu
Phe
Ala
210

Ser

Leu

<210> 10
211> 23

<212>

213> A
<220>

<223>

<400> 10
Met Val Ser Lys

1

Ser
Met
Glu
Glu
115
Met
Phe
Thr
Gln
Pro
195
Ser

Asp

Lys

6

PRT

A

Lys

Glu

Gly

100

Tyr

Phe

Asp
180
Ser
Thr

Met

Thr

J&

mcherry

Met Arg Phe Lys

20

Glu Ile Glu Gly

35

Leu
Gly
Gly
85

Lys
Gly
Gly
Lys
Glu
165
Gly
Asn
Glu

Ala

Thr
245

Gly

Glu

70

Thr

Pro

Pro

Ser

Gln

150

Cys

Gly

Met

Leu

230
Tyr

His
55

Glu
Val
Tyr
Leu
Lys
135
Ser
Gly
Leu
Pro
Leu
215

Lys

Arg

Gly Glu Glu

5

Val His Met

Glu Gly Glu

Lys Leu

Leu Ile

Asn Asn

Glu Gly
105

Pro Phe

120

Thr Phe

Phe Pro

Gly Val

Ile Tyr
185

Val Met

200

Tyr Pro

Leu Val

Ser Lys

Asp Asn

Glu Gly

25
Gly Arg
40

36

Asn Gly Gly
60
Lys Glu Asn
75
His His Phe
90
Thr GIln Thr

Ala Phe Asp

Ile Asn His
140
Glu Gly Phe
155
Leu Thr Ala
170
Asn Val Lys

Gln Lys Lys

Ala Asp Gly
220
Gly Gly Gly
235
Lys
250

Met Ala Ile
10
Ser Val Asn

Pro Tyr Glu

Thr
Met
Lys
Met
Ile
125
Thr
Thr
Thr
Ile
Thr
205

Gly

His

Ile

Gly

Gly
His
Cys
Arg
110
Leu
Gln
Trp
Gln
Arg
190
Leu

Leu

Leu

Lys

His
30

Gly
Met
Thr
95

Ile
Ala
Gly
Glu
Asp
175
Gly
Gly

Glu

Ile

Glu
15
Glu

Ser
Lys
80

Ser
Lys
Thr
Ile
Arg
160
Thr

Val

Trp

Cys
240

Phe

Phe

Gly Thr Gln Thr
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Ala Lys Leu

Tle
65

Pro
Lys
Thr
Leu
Thr
145
Ala
His
Gln
His

Arg
225

<210> 11
211>
<212>
<213>

50

Leu

Ala

Trp

Gln

Arg

130

Met

Leu

Tyr

Leu

Asn

210
His

<220>

<223>
<400>

Ser

Asp

Glu

115

Gly

Gly

Asp
Pro
195
Glu

Ser

238
PRT
AT

GFP
11

AN
=

Lys
Pro
Ile
Arg
100
Ser
Thr
Trp
Gly
Ala
180
Gly

Asp

Thr

&

Met Ser Lys Gly

1

Glu Leu Asp Gly

20

Gly Glu Gly Asp

35

Thr Thr Gly Lys

50

Val
Gln
Pro
85

Val
Ser
Asn
Glu
Glu
165

Glu

Ala

Gly

Glu

Asp

Ala

Leu

Thr
Phe
70

Asp
Met
Leu
Phe
Ala
150
Ile
Val
Tyr

Thr

Gly
230

Glu

Val

Thr

Pro

Lys
55

Met
Tyr
Asn
Gln
Pro

135

Ser

Lys

Asn

Ile

215
Met

Leu

Asn

Val
55

Gly

Tyr

Leu

Phe

120

Ser

Ser

Gln

Thr

Val

200

Val

Asp

Phe

Gly

40
Pro

Gly Pro Leu

Gly

Lys

Glu

105

Asp

Glu

Thr
185
Asn

Glu

Glu

Thr

Gln

25

Trp

37

Ser
Leu
90

Asp
Glu
Gly
Arg
Leu
170
Tyr
Ile

Gln

Leu

Gly
10
Lys

Leu

Pro

Lys

75

Ser

Gly

Phe

Pro

Met

155

Lys

Lys

Tyr
235

Val

Phe

Thr

Thr

Pro
60

Ala
Phe
Gly
Ile
Val
140
Tyr
Leu
Ala
Leu
Glu

220
Lys

Val

Ser

Leu

Leu
60

Phe
Tyr
Pro
Val
Tyr
125

Met

Pro

Lys
Asp

205
Arg

Pro

Val

Asn
45
Val

Ala

Val

Glu

Val

110

Gln

Glu

Asp

Lys

190

Ile

Ala

Val
Ser
30

Phe

Thr

Trp
Lys
Gly
95

Thr
Val
Lys
Asp
Gly
175
Pro

Thr

Glu

Leu
15

Gly
Ile

Thr

Asp
His
80

Phe
Val
Lys
Lys
Gly
160
Gly
Val

Ser

Gly

Val

Glu

Cys

Phe
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Ser Tyr Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gln
65 70 75 80
His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gln Glu Arg
85 90 95
Thr Ile Phe Tyr Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val
100 105 110
Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lle Glu Leu Lys Gly Ile
115 120 125
Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Met Glu Tyr Asn
130 135 140
Tyr Asn Ser His Asn Val Tyr Ile Met Gly Asp Lys Pro Lys Asn Gly
145 150 155 160
Ile Lys Val Asn Phe Lys Ile Arg His Asn Ile Lys Asp Gly Ser Val
165 170 175
Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly Pro
180 185 190
Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser Ala Leu Ser
195 200 205
Lys Asp Pro Asn Glu Lys Arg Asp His Met Ile Leu Leu Glu Phe Val
210 215 220
Thr Ala Ala Arg Ile Thr His Gly Met Asp Glu Leu Tyr Lys
225 230 235
<210> 12
211> 239
<212> PRT
213> NLA
<220>
<223> BFP
<400> 12
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro Ile Leu
1 5 10 15
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly
20 25 30
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe Ile
35 40 45
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr
50 55 60
Leu Ser His Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His Met Lys
65 70 75 80

38



CN 108395484 A

.l

3

13/56 7L

Gln His Asp

Arg Thr Ile

Val Lys Phe
115
Ile Asp Phe
130
Asn Phe Asn
145
Gly Ile Lys

Val Gln Leu

Pro Val Leu
195

Ser Lys Asp
210

Val Thr Ala

225

<210> 13

211> 233

<212> PRT

213> NTHA

<220>

223> mKate

<400> 13

Met Ser Glu

1

Gly Thr Val

Lys Pro Tyr
35
Gly Pro Leu
50
Gly Ser Lys
65
Lys Gln Ser

Phe
Phe
100
Glu
Lys
Ser
Ala
Ala
180
Leu

Pro

Ala

J&

Leu
Asn
20

Glu
Pro

Thr

Phe

Phe
85

Phe
Gly
Glu
His
Asn
165
Asp
Pro

Asn

Gly

Ile

Asn

Gly

Phe

Phe

Pro
85

Lys

Lys

Asp

Asp

Asn

150

Phe

His

Asp

Glu

Ile
230

Thr

His

Thr

Ala

Ile

70
Glu

Ser
Asp
Thr
Gly
135
Val
Lys
Tyr
Ser
Lys

215
Thr

Glu
His
Gln
Phe
55

Asn

Gly

Leu
120

Asn

Ile
Gln
His
200

Arg

Leu

Asn
Phe
Thr
40

Asp
His

Phe

Met Pro Glu

Gly
105
Val
Ile
Ile
Arg
Gln
185
Tyr

Asp

Gly

Met
Lys
25

Met
Ile

Thr

Thr

39

90

Asn

Asn

Leu

Met

His

170

Asn

Leu

His

Met

His
10

Cys
Arg
Leu

Gln

Trp
90

Tyr
Arg
Gly
Ala
155
Asn
Thr
Ser

Met

Asp
235

Met

Thr

Ile

Ala

Gly

75
Glu

Gly
Lys
Ile
His
140
Asp
Ile
Pro
Thr
Val

220
Glu

Lys
Ser
Lys
Thr
60

Ile

Arg

Tyr

Thr

Glu

125
Lys

Glu
Ile
Gln
205

Leu

Leu

Leu
Glu
Val
45

Ser

Pro

Val

Val
Arg
110
Leu
Leu
Gln
Asp
Gly
190
Ser

Leu

Tyr

Tyr
Gly
30

Val

Phe

Thr

Gln
95

Ala
Lys
Glu
Lys
Gly
175
Asp
Ala

Glu

Lys

Met
15

Glu
Glu
Met

Phe

Thr
95

Glu

Glu

Gly

Tyr

Asn

160

Ser

Gly

Leu

Phe

Glu

Gly

Gly

Tyr

Phe

80
Tyr
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Glu Asp Gly Gly

Gly Cys

Asn Gly
130

Glu Met

145

Ala Leu

Thr Tyr

Tyr Tyr

Thr Tyr
210
Pro Ser
225
<210> 14
211> 59

Leu
115
Pro
Leu
Lys
Arg
Val
195

Val

Lys

0

<212> PRT

213> A
$220>

Th

100
Ile

Val
Tyr
Leu
Ser
180
Asp

Glu

Leu

J&

Val Leu

Tyr Asn

Met Gln

Pro Ala
150

Val Gly

165

Lys Lys

Arg Arg

Gln His

Gly His
230

<223> Liv]325/326-cpYFP

<400> 14

Glu Asp Ile Lys Val Ala

1
Gln Tyr

Ile Asn

Tyr Asp
50

Val Val

65

Ser Thr

Ile Thr

Gly
Ala
35

Asp
Asn

Gln

Pro

Asp
20

Lys
Ala
Asp

Pro

Ala
100

5
Gln Glu

Gly Gly

Cys Asp

Gly Ile
70

Ala Ser

85

Ala Thr

Thr
Val
Lys

135
Asp

Pro
Leu
Glu

215
Lys

Val

Phe

Ile

Pro

55
Lys

Ala

Gly
Gly
Ala
Glu
200

Val

Leu

Val
Thr
Lys
40

Lys
Tyr

Ile

Pro

Thr
105
Ile
Thr
Gly
His
Lys
185
Arg

Ala

Asn

Gly
Gly
25

Gly
Gln
Val

Tyr

Glu
105

40

Gln Asp

Arg Gly

Leu Gly

Leu Glu

155
Leu Ile
170

Asn Leu

Ile Lys

Val Ala

Ala Met
10
Ala Glu

Asn Lys

Ala Val

Ile Gly
75

Glu Asp

90

Leu Thr

Thr

Val

Trp

140

Gly

Cys

Lys

Glu

Arg
220

Ser

Gln

Leu

Ala
60

His
Glu

Ala

Ser
Asn
125
Glu
Arg
Asn
Met
Ala

205
Tyr

Gly
Ala
Gln
45

Val
Leu

Gly

Arg

Leu
110
Phe
Ala
Ala
Leu
Pro

190
Asp

Pro
Val
30

Ile
Ala
Cys

Ile

Gly
110

Gln

Pro

Ser

Asp

175

Gly

Lys

Asp

Val
15

Ala
Val
Asn
Ser
Leu

95
Tyr

Asp

Ser

Thr

Met

160

Thr

Val

Glu

Leu

Ala
Asp
Lys
Lys
Ser
80

Met

Gln
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Leu
Ala
His
145
Gly
Ala
Asn
Ile
Pro
225
Ala
Ala
Ser
Ala
Lys
305
Lys
Lys
Glu
Ile
Gln
385

Leu

Leu

Ile
Lys
130
Asp
Leu
Gly
Ile
Leu
210
Glu
Glu
Asn
Gly
Gly
290
Ala
Gly
Gln
Asp
Gly
370
Ser

Leu

Tyr

Leu
115
Tyr
Lys
Lys
Glu
Asp
195
Arg
Gly
Gly
Lys
Ala
275
Leu
Asn
Asp
Lys
Gly
355
Asp
Val

Glu

Asn

Arg

Ile

Gln

Lys

180

Phe

Gln

Val

Leu

Pro

260

Phe

Asn

Ser

Leu

Asn

340

Ser

Gly

Leu

Phe

Val

Thr
Leu
Gln
Gly
165
Asp
Val
Ala
Ala
Leu
245
Ile
Val
Gln
Val
Lys
325
Gly
Val
Pro
Ser
Val

405
Asp

Thr
Glu
Tyr
150
Asn
Phe
Tyr
Arg
Asn
230
Val
Val
Trp
Ser
Asp
310
Tyr
Ile
Gln
Val
Lys
390

Thr

Gly

Gly

135

Gly

Ala

Ser

Tyr

Ala

215

Val

Thr

Asp

Thr

Asp

295

Thr

Asn

Lys

Leu

Leu

375

Asp

Ala

Gly

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

Ala

Ser

Asp
Lys
Gly
Val
Leu
185
Gly
Gly
Leu
Pro
Ile
265
Tyr
Pro
Met
Asp
Asn
345
Asp
Pro
Asn
Gly

Gly

41

Ser
Pro
Leu
Val
170
Val
Tyr
Leu
Ser
Lys
250
Lys
Ala
Ala
Gly
Asn
330
Phe
His
Asp
Glu
Ile

410
Gly

Asp
Gln
Ala
155
Phe
Ala
His
Lys
Asn
235
Asn
Ala
Ala
Glu
Pro
315
Val
Lys
Tyr
Asn
Lys
395

Thr

Thr

Gln
Arg
140
Arg
Phe
Arg
Pro
Thr
220
Ile
Tyr
Lys
Leu
Ile
300
Leu
Tyr
Ile
Gln
His
380
Arg

Leu

Gly

Gly
125
Ile
Ala
Asp
Leu
Glu
205
Gln
Ala
Asp
Lys
Gln
285
Ala
Thr
Ile
Arg
Gln
365
Tyr
Asp

Gly

Ser

Pro

Ala

Val

Gly

190

Met

Phe

Gly

Gln

Gln

270

Ser

Lys

Trp

Met

His

350

Asn

Leu

His

Met

Lys

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

415
Gly

Ala
Val
Asp
160
Thr
Glu
Gln
Gly
Ser
240
Pro
Pro
Gln
Leu
Glu
320
Asp
Val
Pro
Phe
Val
400

Glu

Glu
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Glu
Val
Thr
465
Pro
Cys
Ser
Asp
Thr

545
Gly

Leu
Asn
450
Tyr
Val
Phe
Ala
Asp
530

Leu

Asn

Phe
435
Gly
Gly
Pro
Ala
Met
515
Gly

Val

Ile

Val Phe Asp

<210>
211>
212>
213>

<220>

<223>
<400>

15
589
PRT

420
Thr

His

Trp
Arg
500
Pro
Asn
Asn

Leu

Trp
580

Gly
Lys
Leu
Pro
485
Tyr
Glu
Tyr
Arg
Gly

565
His

Glu Asp Ile Lys Val

1

Gln Tyr Gly

Ile Asn Ala

35

Tyr Asp Asp

50

Val Val Asn

65

Ser Thr Gln

Asp
20

Lys
Ala

Asp

Pro

5
Gln

Gly

Cys

Gly

Ala

Val
Phe
Thr
470
Thr
Pro
Gly
Lys
Ile
550
His

Ala

Liv]325/327-cpYFP
15

Ala

Glu

Gly

Asp

Ile

70
Ser

Val
Ser
455
Leu
Leu
Asp
Tyr
Thr

535
Glu

Asn

Val
Phe
Ile
Pro
55

Lys

Asp

Pro
440
Val

Val
His
Val
520
Arg
Leu

Leu

Gly

Val
Thr
Lys
40

Lys

Tyr

Ile

425
Ile

Ser

Leu

Thr

Met

505

Gln

Ala

Lys

Glu

Thr
585

Gly
Gly
25

Gly
Gln
Val

Tyr

42

Leu
Gly
Ile
Thr
490
Lys
Glu
Glu
Gly
Tyr

570
Ala

Ala
10

Ala
Asn
Ala

Ile

Glu

Val

Glu

475

Leu

Gln

Arg

Val

Ile

555

Asn

Thr

Met

Glu

Lys

Val

Gly

75
Asp

Glu
Gly
460
Thr
Gly
His
Thr
Lys
540
Gly

Gly

Asp

Ser
Gln
Leu
Ala
60

His

Glu

Leu
445
Glu
Thr
Tyr
Asp
Ile
525
Phe
Phe

Phe

Ala

Gly
Ala
Gln
45

Val

Leu

Gly

430
Asp

Gly

Gly
Phe
510
Phe
Glu
Lys

Glu

Lys
590

Pro
Val
30

Ile
Ala

Cys

Ile

Gly

Asp

Lys

Leu

495

Phe

Phe

Gly

Glu

Phe
575

Val
15

Ala
Val
Asn

Ser

Leu

Asp
Ala
Leu
480
Lys
Lys
Lys
Asp
Asp

560
Gly

Ala

Asp

Lys

Lys

Ser

80
Met
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Ile Thr Pro

Leu
Ala
His
145
Gly
Ala
Asn
Ile
Pro
225
Ala
Ala
Ser
Ala
Lys
305
Lys
Lys
Glu

Ile

Gln
385

Ile
Lys
130
Asp
Leu
Gly
Ile
Leu
210
Glu
Glu
Asn
Gly
Gly
290
Ala
Gly
Gln
Asp
Gly

370
Ser

Leu
115
Tyr
Lys
Lys
Glu
Asp
195
Arg
Gly
Gly
Lys
Ala
275
Leu
Asn
Asp
Lys
Gly
355

Asp

Val

Ala
100
Arg
Ile
Gln
Lys
180
Phe
Gln
Val
Leu
Pro
260
Phe
Asn
Ser
Leu
Asn
340
Ser

Gly

Leu

85
Ala

Thr
Leu
Gln
Gly
165
Asp
Val
Ala
Ala
Leu
245
Ile
Val
Gln
Val
Lys
325
Gly
Val

Pro

Ser

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

Val

Lys
390

Ala

Gly

135

Gly

Ala

Ser

Tyr

Ala

215

Val

Thr

Asp

Thr

Asp

295

Thr

Asn

Lys

Leu

Leu

375
Asp

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

Leu

Pro

Glu
105
Asp
Lys
Gly
Val
Leu
185
Gly
Gly
Leu
Pro
Ile
265
Tyr
Pro
Met
Asp
Asn
345
Asp

Pro

Asn

43

90

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

Glu

Thr

Asp

Gln

Ala

155

Phe

Ala

His

Lys

Asn

235

Asn

Ala

Ala

Glu

Pro

315

Val

Lys

Tyr

Asn

Lys
395

Ala
Gln
Arg
140
Arg
Phe
Arg
Pro
Thr
220
Ile
Tyr
Lys
Leu
Ile
300
Leu
Tyr
Ile
Gln
His

380
Arg

Arg
Gly
125
Ile
Ala
Asp
Leu
Glu
205
Gln
Ala
Asp
Lys
Gln
285
Ala
Thr
Ile
Arg
Gln
365

Tyr

Asp

Gly
110
Pro
Ala
Val
Gly
190
Met
Phe
Gly
Gln
Gln
270
Ser
Lys
Trp
Met
His
350
Asn

Leu

His

95
Tyr

Thr
Ile
Gln
Ile
175
Lys
Gly
Met
Glu
Val
255
Asp
Leu
Tyr
Asp
Ala
335
Asn
Thr

Ser

Met

Gln
Ala
Val
Asp
160
Thr
Glu
Gln
Gly
Ser
240
Pro
Pro
Gln
Leu
Glu
320
Asp
Val
Pro

Phe

Val
400
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Leu

Leu

Glu

Val

Thr

465

Pro

Cys

Ser

Asp

Thr

545
Gly

Leu
Tyr
Leu
Asn
450
Tyr
Val
Phe
Ala
Asp
530

Leu

Asn

Glu
Asn
Phe
435
Gly
Gly
Pro
Ala
Met
515
Gly

Val

Ile

Phe Asp Trp

<210>
211>
<212>
<213>

<220>

<223>
<400>

16
588
PRT
AT

AN
=

Phe
Val
420
Thr

His

Trp
Arg
500
Pro
Asn
Asn

Leu

His
580

&

Val
405
Asp

Gly

Lys

Leu

Pro

485

Tyr

Glu

Tyr

Arg

Gly

565
Ala

Thr
Gly
Val
Phe
Thr
470
Thr
Pro
Gly
Lys
Ile
550
His

Asn

Liv]325/328-cpYFP
16

Glu Asp Ile Lys Val Ala

1

5

Gln Tyr Gly Asp Gln Glu

20

Ile Asn Ala Lys Gly Gly

35

Tyr Asp Asp Ala Cys Asp

50

Ala
Gly
Val
Ser
455
Leu
Leu
Asp
Tyr
Thr

535
Glu

Gly

Val

Phe

Ile

Pro
55

Ala
Ser
Pro

440
Val

Val
His
Val
520
Arg
Leu

Leu

Thr

Val
Thr
Lys

40
Lys

Gly Ile Thr

Gly
425
Ile
Ser
Leu
Thr
Met
505
Gln
Ala
Lys

Glu

Ala
58h

Gly
Gly
25

Gly

Gln

44

410
Gly

Leu

Gly

Ile

Thr

490

Lys

Glu

Glu

Gly

Tyr

570
Thr

Ala
10
Ala

Asn

Ala

Thr

Val

Glu

475

Leu

Gln

Arg

Val

Ile

555

Asn

Asp

Met

Glu

Lys

Val

Leu
Gly
Glu
Gly
460
Thr
Gly
His
Thr
Lys
540
Gly

Phe

Ala

Ser

Gln

Leu

Ala
60

Gly
Ser
Leu
445
Glu
Thr
Tyr
Asp
Ile
525
Phe
Phe

Glu

Lys

Gly
Ala
Gln

45
Val

Met

430

Asp

Gly

Gly

Gly

Phe

510

Phe

Glu

Lys

Phe

Pro
Val
30

Ile

Ala

Asp
415
Gly
Gly
Asp
Lys
Leu
495
Phe
Phe
Gly

Glu

Gly
h75

Val
15
Ala

Val

Asn

Glu

Glu

Asp

Ala

Leu

480

Lys

Lys

Lys

Asp

Asp

560
Val

Ala

Asp

Lys

Lys
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Val
65

Ser
Ile
Leu
Ala
His
145
Gly
Ala
Asn
Ile
Pro
225
Ala
Ala
Ser
Ala
Lys
305
Lys
Lys

Glu

Ile

Val

Thr

Thr

Ile

130

Asp

Leu

Ile
Leu
210
Glu

Glu

Asn

Gly
290
Ala
Gly
Gln

Asp

Gly

Asn
Gln
Pro
Leu
115
Tyr
Lys
Lys
Glu
Asp

195
Arg

Gly
Lys
Ala
275
Leu
Asn
Asp
Lys
Gly

355
Asp

Asp

Pro

Ala

100

Arg

Ile

Gln

Lys

180

Phe

Gln

Val

Leu

Pro

260

Phe

Asn

Ser

Leu

Asn

340

Ser

Gly

Gly
Ala
85

Ala
Thr
Leu
Gln
Gly
165
Asp
Val
Ala
Ala
Leu
245
Ile
Val
Gln
Val
Lys
325
Gly

Val

Pro

Ile
70

Ser
Thr
Thr
Glu
Tyr
150
Asn
Phe
Tyr
Arg
Asn
230
Val
Val
Trp
Ser
Asp
310
Tyr
Ile

Gln

Val

Lys

Ala

Gly

135

Gly

Ala

Ser

Tyr

Ala

215

Val

Thr

Asp

Thr

Asp

295

Thr

Asn

Lys

Leu

Leu

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

360

Leu

Val
Tyr
Glu
105
Asp
Lys
Gly
Val
Leu
185
Gly
Gly
Leu
Pro
Ile
265
Tyr
Pro
Met
Asp
Asn
345
Asp

Pro

45

Ile
Glu
90

Leu
Ser
Pro
Leu
Val
170
Val
Tyr
Leu
Ser
Lys
250
Lys
Ala
Ala
Gly
Asn
330
Phe
His

Asp

Gly
75

Asp
Thr
Asp
Gln
Ala
155
Phe
Ala
His
Lys
Asn
235
Asn
Ala
Ala
Glu
Pro
315
Val
Lys

Tyr

Asn

His

Glu

Ala

Gln

Arg

140

Arg

Phe

Arg

Pro

Thr

220

Ile

Tyr

Lys

Leu

Ile

300

Leu

Tyr

Ile

Gln

His

Leu
Gly
Arg
Gly
125
Ile
Ala
Asp
Leu
Glu
205
Gln
Ala
Asp
Lys
Gln
285
Ala
Thr
Tle
Arg
Gln

365
Tyr

Cys

Ile

Gly

110

Pro

Ala

Val

Gly

190

Met

Phe

Gly

Gln

Gln

270

Ser

Lys

Trp

Met

His

350

Asn

Leu

Ser
Leu
95

Tyr
Thr
Ile
Gln
Ile
175
Lys
Gly
Met
Glu
Val
255
Asp
Leu
Tyr
Asp
Ala
335
Asn

Thr

Ser

Ser
80

Met
Gln
Ala
Val
Asp
160
Thr
Glu
Gln
Gly
Ser
240
Pro
Pro
Gln
Leu
Glu
320
Asp
Val

Pro

Phe
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Gln
385
Leu
Leu
Glu
Val
Thr
465
Pro
Cys
Ser
Asp
Thr
545

Gly

Asp

<210>
211>
<212>
<213>

370

Ser

Leu

Tyr

Leu

Asn

450

Tyr

Val

Phe

Ala

Asp

530

Leu

Asn

Trp

<220>

<223>
<400>

17
587
PRT
AT

Val
Glu
Asn
Phe
435
Gly
Gly
Pro
Ala
Met
515
Gly
Val

Ile

His

I
=]

Leu
Phe
Val
420

Thr

His

Trp
Arg
500
Pro
Asn
Asn

Leu

Ala
580

&

Ser

Val
405
Asp

Gly

Lys

Leu

Pro

485

Tyr

Glu

Tyr

Arg

Gly

265

Asn

Lys
390
Thr
Gly
Val
Phe
Thr
470
Thr
Pro
Gly
Lys
Ile
550

His

Gly

Liv]325/329-cpYFP
17

375
Asp

Ala

Gly

Val

Ser

455

Leu

Leu

Asp

Tyr

Thr

535
Glu

Thr

Pro

Ala

Ser

Pro

440
Val

Val
His
Val
520
Arg
Leu

Leu

Ala

Glu Asp Ile Lys Val Ala Val Val

1

5

Gln Tyr Gly Asp Gln Glu Phe Thr

20

Ile Asn Ala Lys Gly Gly Ile Lys

Asn

Gly

425

Ile

Ser

Leu

Thr

Met

505

Gln

Ala

Lys

Glu

Thr
H8h

Gly
Gly
25

Gly

46

Glu Lys
395

Ile Thr

410

Gly Thr

Leu Val

Gly Glu

Ile Cys
475

Thr Leu

490

Lys Gln

Glu Arg

Glu Val

Gly Ile
555

Tyr Asn

570

Asp Ala

380
Arg

Leu
Gly
Glu
Gly
460
Thr
Gly
His
Thr
Lys
540
Gly

Glu

Lys

Asp
Gly
Ser
Leu
445
Glu
Thr
Tyr
Asp
Ile
525
Phe

Phe

Phe

Ala Met Ser Gly

10

Ala Glu Gln Ala

His

Met

430

Asp

Gly

Gly

Gly

Phe

510

Phe

Glu

Lys

Pro

Val
30

Asn Lys Leu Gln Ile

Met
Asp
415
Gly
Gly
Asp
Lys
Leu
495
Phe
Phe
Gly

Glu

Val
57hH

Val
15
Ala

Val

Val
400
Glu
Glu
Asp
Ala
Leu
480
Lys
Lys
Lys
Asp
Asp

560
Phe

Ala

Asp

Lys
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Tyr
Val
65

Ser
Ile
Leu
Ala
His
145
Gly
Ala
Asn
Ile
Pro
225
Ala
Ala
Ser
Ala
Lys
305

Lys

Lys

Asp

50

Val

Thr

Thr

Ile

130

Asp

Leu

Ile
Leu
210
Glu

Glu

Asn

Gly
290
Ala
Gly

Gln

35
Asp

Asn
Gln
Pro
Leu
115
Tyr
Lys
Lys
Glu
Asp
195
Arg
Gly
Gly
Lys
Ala
275
Leu
Asn

Asp

Lys

Ala

Asp

Pro

Ala

100

Arg

Ile

Gln

Lys

180

Phe

Gln

Val

Leu

Pro

260

Phe

Asn

Ser

Leu

Asn
340

Cys
Gly
Ala
85

Ala
Thr
Leu
Gln
Gly
165
Asp
Val
Ala
Ala
Leu
245
Ile
Val
Gln
Val
Lys

325
Gly

Asp
Ile
70

Ser
Thr
Thr
Glu
Tyr
150
Asn
Phe
Tyr
Arg
Asn
230
Val
Val
Trp
Ser
Asp
310

Tyr

Ile

Pro
55

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

Asn

Lys

40
Lys

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

Ser

Ala

Gln
Val
Tyr
Glu
105
Asp
Lys
Gly
Val
Leu
185
Gly
Gly
Leu
Pro
Ile
265
Tyr
Pro
Met

Asp

Asn
345

47

Ala
Ile
Glu
90

Leu
Ser
Pro
Leu
Val
170
Val
Tyr
Leu
Ser
Lys
250
Lys
Ala
Ala
Gly
Asn

330
Phe

Val
Gly
75

Asp
Thr
Asp
Gln
Ala
155
Phe
Ala
His
Lys
Asn
235
Asn
Ala
Ala
Glu
Pro
315

Val

Lys

Ala
60

His
Glu
Ala
Gln
Arg
140
Arg
Phe
Arg
Pro
Thr
220
Ile
Tyr
Lys
Leu
Ile
300
Leu

Tyr

Ile

45
Val

Leu
Gly
Arg
Gly
125
Ile
Ala
Asp
Leu
Glu
205
Gln
Ala
Asp
Lys
Gln
285
Ala
Thr

Ile

Arg

Ala

Cys

Ile

Gly

110

Pro

Ala

Val

Gly

190

Met

Phe

Gly

Gln

Gln

270

Ser

Lys

Trp

Met

His
350

Asn
Ser
Leu
95

Tyr
Thr
Ile
Gln
Ile
175
Lys
Gly
Met
Glu
Val
255
Asp
Leu
Tyr
Asp
Ala

335
Asn

Lys
Ser
80

Met
Gln
Ala
Val
Asp
160
Thr
Glu
Gln
Gly
Ser
240
Pro
Pro
Gln
Leu
Glu
320

Asp

Val
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Glu
Tle
Gln
385
Leu
Leu
Glu
Val
Thr
465
Pro
Cys
Ser
Asp
Thr
545

Gly

Trp

<210>
211>
<212>
<213>

Asp
Gly
370
Ser
Leu
Tyr
Leu
Asn
450
Tyr
Val
Phe
Ala
Asp
530
Leu

Asn

His

<220>

<223>
<400>

Gly
355
Asp
Val
Glu
Asn
Phe
435
Gly
Gly
Pro
Ala
Met
515
Gly
Val

Ile

Ala

Ser
Gly
Leu
Phe
Val
420

Thr

His

Trp
Arg
500
Pro
Asn
Asn

Leu

Asn
580

Val
Pro
Ser
Val
405
Asp
Gly
Lys
Leu
Pro
485
Tyr
Glu
Tyr
Arg
Gly

565
Gly

Gln
Val
Lys
390
Thr
Gly
Val
Phe
Thr
470
Thr
Pro
Gly
Lys
Ile
550
His

Thr

Liv]326/327-cpYFP
18

Leu
Leu
375
Asp
Ala
Gly
Val
Ser
455
Leu
Leu
Asp
Tyr
Thr
535
Glu

Lys

Ala

Ala
360
Leu
Pro
Ala
Ser
Pro

440
Val

Val
His
Val
520
Arg
Leu

Leu

Thr

Asp His Tyr

Pro

Asn

Gly

Gly

425

Ile

Ser

Leu

Thr

Met

505

Gln

Ala

Lys

Glu

Asp
585

Asp

Glu

Ile

410

Leu

Gly

Ile

Thr

490

Lys

Glu

Glu

Gly

570
Ala

Asn

Lys

395

Thr

Thr

Val

Glu

475

Leu

Gln

Arg

Val

Ile

555

Asn

Lys

Gln
His
380
Arg
Leu
Gly
Glu
Gly
460
Thr
Gly
His
Thr
Lys
540

Gly

Phe

Gln
365
Tyr
Asp
Gly
Ser
Leu
445
Glu
Thr
Tyr
Asp
Ile
525
Phe

Phe

Gly

Asn

Leu

His

Met

430

Asp

Gly

Gly
Phe
510
Phe
Glu

Lys

Val

Thr

Ser

Met

Asp

415

Gly

Gly

Asp

Lys

Leu

495

Phe

Phe

Gly

Glu

Phe
57hH

Pro
Phe
Val
400
Glu
Glu
Asp
Ala
Leu
480
Lys
Lys
Lys
Asp
Asp

560
Asp

Met Glu Asp Ile Lys Val Ala Val Val Gly Ala Met Ser Gly Pro Val

1

5

48

10

15
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Ala Gln Tyr

Asp
Lys
Lys
65

Ser
Met
Gln
Ala
Val
145
Asp
Thr
Glu
Gln
Gly
225
Ser
Pro
Pro
Gln
Leu

305
Glu

Ile
Tyr
50

Val
Ser
Ile
Leu
Ala
130
His
Gly
Ala
Asn
Ile
210
Pro
Ala
Ala
Ser
Ala
290

Lys

Lys

Asn
35

Asp
Val
Thr
Thr
Ile
115
Lys
Asp
Leu
Gly
Ile
195
Leu
Glu
Glu
Asn
Gly
275
Gly

Ala

Gly

Gly
20

Ala
Asp
Asn
Gln
Pro
100
Leu
Tyr
Lys
Lys
Glu
180
Asp
Arg
Gly
Gly
Lys
260
Ala
Leu

Asn

Asp

Asp

Ala

Asp

Pro

85

Ala

Arg

Ile

Gln

Lys

165

Phe

Gln

Val

Leu

245

Pro

Phe

Asn

Ser

Leu

Gln
Gly
Cys
Gly
70

Ala
Ala
Thr
Leu
Gln
150
Gly
Asp
Val
Ala
Ala
230
Leu
Ile
Val
Gln
Val

310
Lys

Glu
Gly
Asp
55

Ile
Ser
Thr
Thr
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215
Asn
Val
Val
Trp
Ser
295

Asp

Gly

Phe

Ile

40

Pro

Lys

Asp

Ala

Gly

120

Gly

Ala

Ser

Tyr

200

Ala

Val

Thr

Asp

Thr

280

Asp

Thr

Tyr

Thr Gly Ala

25
Lys

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

Val

Asn

49

Gly
Gln
Val
Tyr
90

Glu

Asp

Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250
Ile
Tyr
Pro

Met

Ser

Asn
Ala
Ile
75

Glu
Leu
Ser
Pro
Leu
155
Val
Val
Tyr
Leu
Ser
235
Lys
Lys
Ala
Ala
Gly

315
Asp

Glu
Lys
Val
60

Gly
Asp
Thr
Asp
Gln
140
Ala
Phe
Ala
His
Lys
220
Asn
Asn
Ala
Ala
Glu
300

Pro

Asn

Gln
Leu
45

Ala
His
Glu
Ala
Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr
Ile
Tyr
Lys
Leu
285
Ile

Leu

Val

Ala
30

Gln
Val
Leu
Gly
Arg
110
Gly
Ile
Ala
Asp
Leu
190
Glu
Gln
Ala
Asp
Lys
270
Gln
Ala

Thr

Tyr

Val

Ile

Ala

Cys

Ile

95

Gly

Pro

Ala

Val

Gly

175

Lys

Met

Phe

Gly

Gln

255

Gln

Ser

Lys

Trp

Ile

Ala
Val
Asn
Ser
80

Leu
Tyr
Thr
Ile
Gln
160
Ile
Lys
Gly
Met
Glu
240
Val
Asp
Leu
Tyr
Asp

320
Met
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Ala Asp Lys

Asn
Thr
Ser
385
Met
Asp
Gly
Gly
Asp
465
Lys
Leu
Phe
Phe
Gly
545

Glu

Gly

<210> 19

Val
Pro
370
Phe
Val
Glu
Glu
Asp
450
Ala
Leu
Lys
Lys
Lys
530
Asp

Asp

Val

Glu
355
Tle
Gln
Leu
Leu
Glu
435
Val
Thr
Pro
Cys
Ser
515
Asp
Thr

Gly

Phe

<211> 589
<212> PRT
213> NTARK
<220>
<223> Liv]326/328-cpYFP

Gln
340
Asp
Gly
Ser
Leu
Tyr
420
Leu
Asn
Tyr
Val
Phe
500
Ala
Asp
Leu

Asn

Asp
580

325
Lys

Gly
Asp
Val
Glu
405
Asn
Phe
Gly
Gly
Pro
485
Ala
Met
Gly
Val
Ile

565
Trp

Asn
Ser
Gly
Leu
390
Phe
Val
Thr
His
Lys
470
Trp
Arg
Pro
Asn
Asn
550

Leu

His

Gly
Val
Pro
375
Ser
Val
Asp
Gly
Lys
455
Leu
Pro
Tyr
Glu
Tyr
535
Arg

Gly

Ala

Ile
Gln
360
Val
Lys
Thr
Gly
Val
440
Phe
Thr
Thr
Pro
Gly
520
Lys
Ile
His

Asn

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

Lys

Gly
585

50

330
Ala

Ala

Leu

Pro

Ala

410

Ser

Pro

Val

Val
490
His
Val
Arg
Leu
Leu

570
Thr

Asn
Asp
Pro
Asn
395
Gly
Gly
Ile
Ser
Leu
475
Thr
Met
Gln
Ala
Lys
555

Glu

Ala

Phe
His
Asp
380
Glu
Ile
Gly
Leu
Gly
460
Ile
Thr
Lys
Glu
Glu
540
Gly

Tyr

Thr

Lys
Tyr
365
Asn
Lys
Thr
Thr
Val

445
Glu

Leu
Gln
Arg
525
Val
Ile

Asn

Asp

Ile
350
Gln
His
Arg
Leu
Gly
430
Glu
Gly
Thr
Gly
His
510
Thr
Lys
Gly

Phe

Ala
590

335
Arg

Gln
Tyr
Asp
Gly
415
Ser
Leu
Glu
Thr
Tyr
495
Asp
Ile
Phe
Phe
Glu

575
Lys

His
Asn
Leu
His
400
Met
Lys
Asp
Gly
Gly
480
Gly
Phe
Phe
Glu
Lys

560
Phe
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<400> 19

Glu Asp Ile

1
Gln

Ile
Tyr
Val
65

Ser
Ile
Leu
Ala
His
145
Gly
Ala
Asn
Ile
Pro
225
Ala
Ala

Ser

Ala

Tyr
Asn
Asp
50

Val
Thr
Thr
Ile
Lys
130
Asp
Leu
Gly
Ile
Leu
210
Glu
Glu
Asn

Gly

Gly
290

Gly
Ala
35

Asp
Asn
Gln
Pro
Leu
115
Tyr
Lys
Lys
Glu
Asp
195
Arg
Gly
Gly
Lys
Ala

275

Leu

Lys

Asp

20

Ala

Asp

Pro

Ala

100

Arg

Ile

Gln

Lys

180

Phe

Gln

Val

Leu

Pro

260

Phe

Asn

Val
Gln
Gly
Cys
Gly
Ala
85

Ala
Thr
Leu
Gln
Gly
165
Asp
Val
Ala
Ala
Leu
245
Ile

Val

Gln

Ala
Glu
Gly
Asp
Ile
70

Ser
Thr
Thr
Glu
Tyr
150
Asn
Phe
Tyr
Arg
Asn
230
Val
Val

Trp

Ser

Val

Phe

Ile

Pro

95

Lys

Asp

Ala

Gly

135

Gly

Ala

Ser

Tyr

Ala

215

Val

Thr

Asp

Thr

Asp
295

Val

Thr

40

Lys

Tyr

Ile

Pro

Leu

120

Val

Glu

Asn

Thr

Gly

200

Ala

Ser

Lys

Ala

Thr

280
Asp

Gly
Gly
25

Gly
Gln
Val
Tyr
Glu
105
Asp
Lys
Gly
Val
Leu
185
Gly
Gly
Leu
Pro
Ile
265

Tyr

Pro

51

Ala
10

Ala
Asn
Ala
Ile
Glu
90

Leu
Ser
Pro
Leu
Val
170
Val
Tyr
Leu
Ser
Lys
250
Lys

Ala

Ala

Met

Glu

Val
Gly
75

Asp
Thr
Asp
Gln
Ala
155
Phe
Ala
His
Lys
Asn
235
Asn
Ala

Ala

Glu

Ser

Gln

Leu

Ala

60

His

Glu

Ala

Gln

Arg

140

Arg

Phe

Arg

Pro

Thr

220

Ile

Tyr

Lys

Leu

Ile
300

Gly
Ala
Gln
45

Val
Leu
Gly
Arg
Gly
125
Ile
Ala
Asp
Leu
Glu
205
Gln
Ala
Asp
Lys
Gln

285
Ala

Pro
Val
30

Ile
Ala
Cys
Ile
Gly
110
Pro
Ala
Val
Gly
190
Met
Phe
Gly
Gln
Gln
270

Ser

Lys

Val
15

Ala
Val
Asn
Ser
Leu
95

Tyr
Thr
Ile
Gln
Ile
175
Lys
Gly
Met
Glu
Val
255
Asp

Leu

Tyr

Ala
Asp
Lys
Lys
Ser
80

Met
Gln
Ala
Val
Asp
160
Thr
Glu
Gln
Gly
Ser
240
Pro
Pro

Gln

Leu
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Lys
305
Lys
Asp
Val
Pro
Phe
385
Val
Glu
Glu
Asp
Ala
465
Leu
Lys
Lys
Lys
Asp
545

Asp

Phe

<210> 20

Ala
Gly
Lys
Glu
Ile
370
Gln
Leu
Leu
Glu
Val
450
Thr
Pro
Cys
Ser
Asp
530
Thr

Gly

Asp

Asn
Asp
Gln
Asp
355
Gly
Ser
Leu
Tyr
Leu
435
Asn
Tyr
Val
Phe
Ala
515
Asp
Leu

Asn

Trp

<211> 588
<212> PRT

Ser
Leu
Lys
340
Gly
Asp
Val
Glu
Asn
420
Phe
Gly
Gly
Pro
Ala
500
Met
Gly
Val

Ile

His
580

Val

325

Asn

Ser

Gly

Leu

Phe

405

Val

Thr

His

Trp
485
Arg
Pro
Asn
Asn
Leu

565
Ala

Asp
310
Gly
Gly
Val
Pro
Ser
390
Val
Asp
Gly
Lys
Leu
470
Pro
Tyr
Glu
Tyr
Arg
550

Gly

Asn

Thr
Tyr
Ile
Gln
Val
375
Lys
Thr
Gly
Val
Phe
455
Thr
Thr
Pro
Gly
Lys
535
Ile
His

Gly

Val
Asn
Lys
Leu
360
Leu
Asp
Ala
Gly
Val
440
Ser
Leu
Leu
Asp
Tyr
520
Thr
Glu

Lys

Thr

Met
Ser
Ala
345
Ala
Leu
Pro
Ala
Ser
425
Pro
Val
Lys
Val
His
505
Val
Arg
Leu

Leu

Ala
585

52

Gly
Asp
330
Asn
Asp
Pro
Asn
Gly
410
Gly
Ile
Ser
Leu
Thr
490
Met
Gln
Ala
Lys
Glu

570
Thr

Pro
3156
Asn
Phe
His
Asp
Glu
395
Ile
Gly
Leu
Gly
Ile
475
Thr
Lys
Glu
Glu
Gly
555

Tyr

Asp

Leu

Val

Lys

Tyr

Asn

380

Lys

Thr

Thr

Val

Glu

460

Cys

Leu

Gln

Arg

Val

540

Ile

Asn

Ala

Thr
Tyr
Ile
Gln
365
His
Arg
Leu
Gly
Glu
445
Gly
Thr
Gly
His
Thr
525
Lys
Gly

Glu

Lys

Trp
Ile
Arg
350
Gln
Tyr
Asp
Gly
Ser
430
Leu
Glu
Thr
Tyr
Asp
510
Ile
Phe

Phe

Phe

Asp
Met
335
His
Asn
Leu
His
Met
415
Lys
Asp
Gly
Gly
Gly
495
Phe
Phe
Glu

Lys

Gly
575

Glu
320
Ala
Asn
Thr
Ser
Met
400
Asp
Gly
Gly
Asp
Lys
480
Leu
Phe
Phe
Gly
Glu

560
Val



CN 108395484 A

.l

3

27/56 BT

213> NLAH
<220>
<223> Liv]326/329-cpYFP
<400> 20
Glu Asp Ile Lys Val Ala
1 5
Gln Tyr Gly Asp Gln Glu
20
Ile Asn Ala Lys Gly Gly
35
Tyr Asp Asp Ala Cys Asp
50
Val Val Asn Asp Gly Ile
65 70
Ser Thr Gln Pro Ala Ser
85
Ile Thr Pro Ala Ala Thr
100
Leu Ile Leu Arg Thr Thr
115
Ala Lys Tyr Ile Leu Glu
130
His Asp Lys Gln Gln Tyr
145 150
Gly Leu Lys Lys Gly Asn
165
Ala Gly Glu Lys Asp Phe
180
Asn Ile Asp Phe Val Tyr
195
Ile Leu Arg Gln Ala Arg
210
Pro Glu Gly Val Ala Asn
225 230
Ala Glu Gly Leu Leu Val
245
Ala Asn Lys Pro Ile Val
260
Ser Gly Ala Phe Val Trp

Val

Phe

Ile

Pro

95

Lys

Asp

Ala

Gly

135

Gly

Ala

Ser

Tyr

Ala

215

Val

Thr

Asp

Thr

Val

Thr

40

Lys

Tyr

Ile

Pro

Leu

120

Val

Glu

Asn

Thr

Gly

200

Ala

Ser

Lys

Ala

Thr

Gly
Gly
25

Gly
Gln
Val
Tyr
Glu
105
Asp
Lys
Gly
Val
Leu
185
Gly
Gly
Leu
Pro
Ile
265

Tyr

53

Ala
10

Ala
Asn
Ala
Ile
Glu
90

Leu
Ser
Pro
Leu
Val
170
Val
Tyr
Leu
Ser
Lys
250

Lys

Ala

Met

Glu

Val
Gly
75

Asp
Thr
Asp
Gln
Ala
155
Phe
Ala
His
Lys
Asn
235
Asn

Ala

Ala

Ser

Gln

Leu

Ala

60

His

Glu

Ala

Gln

Arg

140

Arg

Phe

Arg

Pro

Thr

220

Ile

Tyr

Lys

Leu

Gly
Ala
Gln
45

Val
Leu
Gly
Arg
Gly
125
Ile
Ala
Asp
Leu
Glu
205
Gln
Ala
Asp

Lys

Gln

Pro
Val
30

Ile
Ala
Cys
Ile
Gly
110
Pro
Ala
Val
Gly
Lys
190
Met
Phe
Gly
Gln
Gln

270
Ser

Val
15

Ala
Val
Asn
Ser
Leu
95

Tyr
Thr
Ile
Gln
Ile
175
Lys
Gly
Met
Glu
Val
255

Asp

Leu

Ala
Asp
Lys
Lys
Ser
80

Met
Gln
Ala
Val
Asp
160
Thr
Glu
Gln
Gly
Ser
240
Pro

Pro

Gln
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Ala
Lys
305
Lys
Asp
Val
Pro
Phe
385
Val
Glu
Glu
Asp
Ala
465
Leu
Lys
Lys
Lys
Asp
545

Asp

Asp

Gly
290
Ala
Gly
Lys
Glu
Ile
370
Gln
Leu
Leu
Glu
Val
450
Thr
Pro
Cys
Ser
Asp
530
Thr

Gly

Trp

275

Leu
Asn
Asp
Gln
Asp
355
Gly
Ser
Leu
Tyr
Leu
435
Asn
Tyr
Val
Phe
Ala
515
Asp
Leu

Asn

His

Asn

Ser

Leu

Lys

340
Gly

Val
Glu
Asn
420

Phe

Gly

Pro
Ala
500
Met
Gly
Val

Ile

Ala
580

Gln

Val

325

Asn

Ser

Leu
Phe
405
Val
Thr
His
Lys
Trp
485
Arg
Pro
Asn
Asn
Leu

565

Asn

Ser
Asp
310
Gly
Gly
Val
Pro
Ser
390
Val
Asp
Gly
Lys
Leu
470
Pro
Tyr
Glu
Tyr
Arg
550

Gly

Gly

Asp
295
Thr
Tyr
Ile
Gln
Val
375
Lys
Thr
Gly
Val
Phe
455
Thr
Thr
Pro
Gly
Lys
535
Ile
His

Thr

280
Asp

Val
Asn
Lys
Leu
360
Leu
Asp
Ala
Gly
Val
440
Ser
Leu
Leu
Asp
Tyr
520
Thr
Glu

Lys

Ala

Pro Ala Glu

Met
Ser
Ala
345
Ala
Leu
Pro
Ala
Ser
425
Pro
Val
Lys
Val
His
505
Val
Arg
Leu

Leu

Thr
585

54

Gly

Asp

330

Asn

Asp

Pro

Asn

Gly

410

Ile

Ser

Leu

Thr

490

Met

Gln

Ala

Lys

Glu

570
Asp

Pro
315
Asn
Phe
His
Asp
Glu
395
Ile
Gly
Leu
Gly
Ile
475
Thr
Lys
Glu
Glu
Gly
555

Tyr

Ala

Ile
300
Leu
Val
Lys
Tyr
Asn
380
Lys
Thr
Thr
Val
Glu
460
Cys
Leu
Gln
Arg
Val
540
Ile

Asn

Lys

285
Ala

Thr
Tyr
Ile
Gln
365
His
Arg

Leu

Glu
445
Gly
Thr
Gly
His
Thr
525
Lys

Gly

Phe

Lys
Trp
Ile
Arg
350
Gln
Tyr
Asp
Gly
Ser
430
Leu
Glu
Thr
Tyr
Asp
510
Ile
Phe

Phe

Gly

Tyr
Asp
Met
335
His
Asn
Leu
His
Met
415
Lys
Asp
Gly
Gly
Gly
495
Phe
Phe
Glu

Lys

Val
575

Leu

Glu

320

Ala

Asn

Thr

Ser

Met

400

Asp

Gly

Gly

Asp

480

Leu

Phe

Phe

Gly

Glu

560
Phe
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<210> 21
<211> 591
<212> PRT
213> NLAH
<220>
<223> Liv]327/328-cpYFP
<400> 21
Met Glu Asp Ile Lys Val
1 5
Ala Gln Tyr Gly Asp Gln
20
Asp Ile Asn Ala Lys Gly
35
Lys Tyr Asp Asp Ala Cys
50
Lys Val Val Asn Asp Gly
65 70
Ser Ser Thr GIn Pro Ala
85
Met Ile Thr Pro Ala Ala
100
Gln Leu Ile Leu Arg Thr
115
Ala Ala Lys Tyr Ile Leu
130
Val His Asp Lys Gln Gln
145 150
Asp Gly Leu Lys Lys Gly
165
Thr Ala Gly Glu Lys Asp
180
Glu Asn Ile Asp Phe Val
195
Gln Ile Leu Arg Gln Ala
210
Gly Pro Glu Gly Val Ala
225 230
Ser Ala Glu Gly Leu Leu
245

Ala
Glu
Gly
Asp
55

Ile
Ser
Thr
Thr
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215

Asn

Val

Val
Phe
Ile
40

Pro

Lys

Ala

Gly

120

Gly

Ala

Ser

Tyr

200

Ala

Val

Thr

Val

Thr

25

Lys

Tyr

Ile

Pro

105

Leu

Val

Glu

Asn

Thr

185

Gly

Ala

Ser

Lys

55

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu

Asp

Gly
Val
170
Leu
Gly
Gly

Leu

Pro
250

Ala

Ala

Asn

Ala

Ile

75

Glu

Leu

Ser

Pro

Leu

155

Val

Val

Tyr

Leu

Ser

235
Lys

Met

Glu

Val
60
Gly

Thr
Asp
Gln
140
Ala
Phe
Ala
His
Lys
220

Asn

Asn

Ser
Gln
Leu
45

Ala
His
Glu
Ala
Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr

Ile

Tyr

Gly
Ala
30

Gln
Val
Leu
Gly
Arg
110
Gly
Ile
Ala
Asp
Leu
190
Glu
Gln

Ala

Asp

Pro
15

Val
Ile
Ala
Cys
Ile
95

Gly
Pro
Ala
Val
Gly
175
Lys
Met
Phe

Gly

Gln
255

Val
Ala
Val
Asn
Ser
80

Leu
Tyr
Thr
Ile
Gln
160
Ile
Lys
Gly
Met
Glu

240
Val
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Pro
Pro
Gln
Leu
305
Glu
Met
His
Asn
Leu
385
His
Met
Lys
Asp
Gly
465
Gly
Gly
Phe
Phe
Glu

545
Lys

Ala
Ser
Ala
290
Lys
Lys
Ala
Asn
Thr
370
Ser
Met
Asp
Gly
Gly
450
Asp
Lys
Leu
Phe
Phe
530

Gly

Glu

Asn
Gly
275
Gly
Ala
Gly
Asp
Val
355
Pro
Phe
Val
Glu
Glu
435
Asp
Ala
Leu
Lys
Lys
515
Lys

Asp

Asp

Lys
260
Ala
Leu
Asn
Asp
Lys
340
Glu
Ile
Gln
Leu
Leu
420
Glu
Val
Thr
Pro
Cys
500
Ser
Asp

Thr

Gly

Pro

Phe

Asn

Ser

Leu

325

Gln

Asp

Gly

Ser

Leu

405

Tyr

Leu

Asn

Tyr

Val

485

Phe

Ala

Asp

Leu

Asn

Ile
Val
Gln
Val
310
Lys
Lys
Gly
Asp
Val
390
Glu
Asn
Phe
Gly
Gly
470
Pro
Ala
Met
Gly
Val

550
Ile

Val
Trp
Ser
295
Asp
Gly
Asn
Ser
Gly
375
Leu
Phe
Val
Thr
His
455
Lys
Trp
Arg
Pro
Asn
535

Asn

Leu

Asp
Thr
280
Asp
Thr
Phe
Gly
Val
360
Pro
Ser
Val
Asp
Gly
440
Lys
Leu
Pro
Tyr
Glu
520
Tyr

Arg

Gly

Ala
265
Thr
Asp
Val
Tyr
Ile
345
Gln
Val
Lys
Thr
Gly
425
Val
Phe
Thr
Thr
Pro
505
Gly
Lys
Ile
His

56

Ile

Tyr

Pro

Met

Asn

330

Lys

Leu

Leu

Asp

Ala

410

Gly

Val

Ser

Leu

Leu

490

Asp

Tyr

Thr

Glu

Lys

Lys
Ala
Ala
Gly
315
Ser
Ala
Ala
Leu
Pro
395
Ala
Ser
Pro
Val
Lys
475
Val
His
Val
Arg
Leu

555

Leu

Ala
Ala
Glu
300
Pro
Asp
Asn
Asp
Pro
380
Asn
Gly
Gly
Ile
Ser
460
Leu
Thr
Met
Gln
Ala
540

Lys

Glu

Lys
Leu
285
Ile
Leu
Asn
Phe
His
365
Asp
Glu
Ile
Gly
Leu
445
Gly
Ile
Thr
Lys
Glu
525
Glu

Gly

Tyr

Lys
270
Gln
Ala
Thr
Val
Lys
350
Tyr
Asn
Lys
Thr
Thr
430
Val
Glu
Cys
Leu
Gln
510
Arg
Val

Ile

Asn

Gln

Ser

Lys

Trp

Tyr

335

Ile

Gln

His

Arg

Leu

415

Gly

Glu

Gly

Thr

Gly

495

His

Thr

Lys

Gly

Glu

Asp
Leu
Tyr
Asp
320
Ile
Arg
Gln
Tyr
Asp
400
Gly
Ser
Leu
Glu
Thr
480
Tyr
Asp
Ile
Phe
Phe

560
Phe
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565

570

575

Gly Val Phe Asp Trp His Ala Asn Gly Thr Ala Thr Asp Ala Lys

<210> 22

<211> 589
<212> PRT

213> AL

220>

AN
=

580

J&

<223> Liv]327/329-cpYFP

<400> 22

Glu Asp Ile Lys Val Ala

1

Gln Tyr Gly Asp

Ile Asn

Tyr Asp
50

Val Val

65

Ser Thr

Ile Thr
Leu Ile
Ala Lys
130
His Asp
145
Gly Leu
Ala Gly
Asn Ile
Ile Leu

210
Pro Glu

Ala
35

Asp
Asn
Gln
Pro
Leu
115
Tyr
Lys
Lys
Glu
Asp
195

Arg

Gly

20
Lys

Ala

Asp

Pro

Ala

100

Arg

Ile

Gln

Lys

Lys

180

Phe

Gln

Val

5
Gln

Gly

Cys

Gly

Ala

85

Ala

Thr

Leu

Gln

Gly

165

Asp

Val

Ala

Ala

Glu

Gly

Asp

Ile

70

Ser

Thr

Thr

Glu

Tyr

150

Asn

Phe

Tyr

Arg

Asn

Val
Phe
Ile
Pro
55

Lys
Asp
Ala
Gly
Lys
135
Gly
Ala
Ser
Tyr
Ala

215
Val

Val
Thr
Lys
40

Lys
Tyr
Ile
Pro
Leu
120
Val
Glu
Asn
Thr
Gly
200

Ala

Ser

585

Gly
Gly
25

Gly
Gln
Val
Tyr
Glu
105
Asp
Lys
Gly
Val
Leu
185
Gly
Gly

Leu

57

Ala
10

Ala
Asn
Ala
Ile
Glu
90

Leu
Ser
Pro
Leu
Val
170
Val
Tyr

Leu

Ser

Met

Glu

Val
Gly
75

Asp
Thr
Asp
Gln
Ala
155
Phe
Ala
His
Lys

Asn

Ser
Gln
Leu
Ala
60

His
Glu
Ala
Gln
Arg
140
Arg
Phe
Arg
Pro
Thr

220
Ile

Gly
Ala
Gln
45

Val

Leu

Arg
Gly
125
Ile
Ala
Asp
Leu
Glu
205

Gln

Ala

590

Pro
Val
30

Ile
Ala
Cys
Ile
Gly
110
Pro
Ala
Val
Gly
Lys
190
Met

Phe

Gly

Val
15

Ala
Val
Asn
Ser
Leu
95

Tyr
Thr
Ile
Gln
Ile
175
Lys
Gly

Met

Glu

Ala

Asp

Lys

Lys

Ser

80

Met

Gln

Ala

Val

Asp

160

Thr

Glu

Gln

Gly

Ser
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225

Ala Glu Gly

Ala
Ser
Ala
Lys
305
Lys
Ala
Asn
Thr
Ser
385
Met
Asp
Gly
Gly
Asp
465
Lys
Leu

Phe

Phe

Asn
Gly
Gly
290
Ala
Gly
Asp
Val
Pro
370
Phe
Val
Glu
Glu
Asp
450
Ala
Leu
Lys

Lys

Lys
530

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

515
Asp

Leu
Pro
260
Phe
Asn
Ser
Leu
Gln
340
Asp
Gly
Ser
Leu
Tyr
420
Leu
Asn
Tyr
Val
Phe
500

Ala

Asp

Leu
245
Ile
Val
Gln
Val
325
Lys
Gly
Asp
Val
Glu
405
Asn
Phe
Gly
Gly
Pro
485
Ala

Met

Gly

230
Val

Val
Trp
Ser
Asp
310
Gly
Asn
Ser
Gly
Leu
390
Phe
Val
Thr
His
Lys
470
Trp
Arg

Pro

Asn

Thr
Asp
Thr
Asp
295
Thr
Phe
Gly
Val
Pro
375
Ser
Val
Asp
Gly
Lys
455
Leu
Pro
Tyr

Glu

Tyr
535

Lys
Ala
Thr
280
Asp
Val
Tyr
Ile
Gln
360
Val
Lys
Thr
Gly
Val
440
Phe
Thr
Thr
Pro
Gly

520
Lys

Pro
Ile
265
Tyr
Pro
Met
Asn
Lys
345
Leu
Leu
Asp
Ala
Gly
425
Val
Ser
Leu
Leu
Asp
505

Tyr

Thr

58

Lys
250
Lys
Ala
Ala
Gly
Ser
330
Ala
Ala
Leu
Pro
Ala
410
Ser
Pro
Val
Lys
Val
490
His
Val

Arg

235

Asn
Ala
Ala
Glu
Pro
315
Asp
Asn
Asp
Pro
Asn
395
Gly
Gly
Ile
Ser
Leu
475
Thr
Met

Gln

Ala

Tyr
Lys
Leu
Ile
300
Leu
Asn
Phe
His
Asp
380
Glu
Ile
Gly
Leu
Gly
460
Ile
Thr
Lys

Glu

Glu
540

Asp
Lys
Gln
285
Ala
Thr
Val
Lys
Tyr
365
Asn
Lys
Thr
Thr
Val
445
Glu
Cys
Leu
Gln
Arg

525
Val

Gln
Gln
270
Ser
Lys
Trp
Tyr
Ile
350
Gln
His
Arg
Leu
Gly
430
Glu
Gly
Thr
Gly
His
510

Thr

Lys

Val
255
Asp
Leu
Tyr
Asp
Ile
335
Arg
Gln
Tyr
Asp
Gly
415
Ser
Leu
Glu
Thr
Tyr
495
Asp

Ile

Phe

240

Pro
Pro
Gln
Leu
Glu
320
Met
His
Asn
Leu
His
400
Met
Lys
Asp
Gly
Gly
480
Gly
Phe

Phe

Glu
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Gly Asp Thr Leu Val Asn Arg lle

545

550

Glu Asp Gly Asn Ile Leu

565

Phe Asp Trp His Ala Asn

<210>
211>
212>
213>

<220>

223>
<400>

23
590
PRT
AL

A
m}

580

J&

Liv]328/329-cpYFP
23

Glu Asp Ile Lys Val Ala

1

Gln Tyr Gly

Ile
Tyr
Val
65

Ser
Ile
Leu
Ala
His
145
Gly

Ala

Asn

Asn
Asp
50

Val
Thr
Thr
Ile
Lys
130
Asp
Leu

Gly

Ile

Ala
35

Asp
Asn
Gln
Pro
Leu
115
Tyr
Lys
Lys

Glu

Asp
195

Asp
20

Lys
Ala
Asp

Pro

Ala
100
Arg

Ile

Gln

Lys

Lys

180
Phe

5
Gln

Gly
Cys
Gly
Ala
85

Ala
Thr
Leu
Gln
Gly
165

Asp

Val

Glu
Gly
Asp
Ile
70

Ser
Thr
Thr
Glu
Tyr
150
Asn

Phe

Tyr

Gly

Gly

Val
Phe
Ile
Pro
55

Lys
Asp
Ala
Gly
Lys
135
Gly
Ala

Ser

Tyr

His

Thr

Val

Thr

40

Lys

Tyr

Ile

Pro

Leu

120

Val

Glu

Asn

Thr

Gly
200

Glu Leu Lys Gly Ile Gly Phe Lys

555

560

Lys Leu Glu Tyr Asn Phe Gly Val

Ala
585

Gly
Gly
25

Gly
Gln
Val
Tyr
Glu
105
Asp
Lys
Gly
Val
Leu

185
Gly

59

570

Thr Asp Ala Lys

Ala Met
10
Ala Glu

Asn Lys

Ala Val

Ile Gly
75

Glu Asp

90

Leu Thr

Ser Asp
Pro Gln
Leu Ala

155
Val Phe

170
Val Ala

Tyr His

Ser

Gln

Leu

Ala

60

His

Glu

Ala

Gln

140

Arg

Phe

Pro

Gly
Ala
Gln
45

Val

Leu

Arg
Gly
125
Ile
Ala
Asp

Leu

Glu
205

Pro

Val

30

Ile

Ala

Cys

Ile

Gly

110

Pro

Ala

Val

Gly

190
Met

575

Val
15

Ala
Val
Asn
Ser
Leu
95

Tyr
Thr
Ile
Gln
Ile
175

Lys

Gly

Ala
Asp
Lys
Lys
Ser
80

Met
Gln
Ala
Val
Asp
160
Thr

Glu

Gln
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Ile
Pro
225
Ala
Ala
Ser
Ala
Lys
305
Lys
Met
His
Asn
Leu
385
His
Met
Lys
Asp
Gly
465
Gly

Gly

Phe

Leu
210
Glu
Glu
Asn
Gly
Gly
290
Ala
Gly
Ala
Asn
Thr
370
Ser
Met
Asp
Gly
Gly
450
Asp
Lys

Leu

Phe

Arg

Gly

Gly

Lys

Ala

275

Leu

Asn

Asp

Asp

Val

355

Pro

Phe

Val

Glu

Glu

435

Asp

Ala

Leu

Lys

Lys

Gln

Val

Leu

Pro

260

Phe

Asn

Ser

Leu

Lys

340

Glu

Ile

Gln

Leu

Leu

420

Glu

Val

Thr

Pro

Cys

500
Ser

Ala

Ala

Leu

245

Ile

Val

Gln

Val

325

Gln

Asp

Gly

Ser

Leu

405

Tyr

Leu

Asn

Tyr

Val

485

Phe

Ala

Arg
Asn
230
Val
Val
Trp
Ser
Asp
310
Gly
Lys
Gly
Asp
Val
390
Glu
Asn
Phe
Gly
Gly
470
Pro

Ala

Met

Ala
215
Val
Thr
Asp
Thr
Asp
295
Thr
Phe
Asn
Ser
Gly
375
Leu
Phe
Val
Thr
His
455
Lys
Trp

Arg

Pro

Ala

Ser

Lys

Ala

Thr

280

Asp

Val

Glu

Gly

Val

360

Pro

Ser

Val

Asp

Gly

440

Lys

Leu

Pro

Tyr

Glu

Gly
Leu
Pro
Ile
265
Tyr
Pro
Met
Tyr
Ile
345
Gln
Val
Lys
Thr
Gly
425
Val
Phe
Thr
Thr
Pro
505

Gly

60

Leu
Ser
Lys
250
Lys
Ala
Ala
Gly
Asn
330
Lys
Leu
Leu
Asp
Ala
410
Gly
Val
Ser
Leu
Leu
490

Asp

Tyr

Lys
Asn
235
Asn
Ala
Ala
Glu
Pro
315
Ser
Ala
Ala
Leu
Pro
395
Ala
Ser
Pro
Val
Lys
475
Val
His

Val

Thr
220
Ile
Tyr
Lys
Leu
Ile
300
Leu
Asp
Asn
Asp
Pro
380
Asn
Gly
Gly
Ile
Ser
460
Leu
Thr

Met

Gln

Gln

Ala

Asp

Lys

Gln

285

Ala

Thr

Asn

Phe

His

365

Asp

Glu

Ile

Gly

Leu

445

Gly

Tle

Thr

Lys

Glu

Phe
Gly
Gln
Gln
270
Ser
Lys
Trp
Val
Lys
350
Tyr
Asn
Lys
Thr
Thr
430
Val
Glu
Cys
Leu
Gln

510
Arg

Met
Glu
Val
255
Asp
Leu
Tyr
Asp
Tyr
335
Ile
Gln
His
Arg
Leu
415
Gly
Glu
Gly
Thr
Gly
495
His

Thr

Gly
Ser
240
Pro
Pro
Gln
Leu
Glu
320
Ile
Arg
Gln
Tyr
Asp
400
Gly
Ser
Leu
Glu
Thr
480
Tyr

Asp

Ile
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515

Phe Phe Lys Asp Asp Gly Asn

530

535

Glu Gly Asp Thr Leu Val Asn

545

550

Lys Glu Asp Gly Asn Ile Leu

565

Val Phe Asp Trp His Ala Asn

<210>
211>
212>
213>

<220>

223>
<400>

24
593
PRT
AL

A
=

580

J&

LivK 327/328-cpYFP
24

Met Asp Asp Ile Lys Val Ala

1
Ala

Asp
Glu
Lys
65

Ser
Met
Gln
Ala
Ile
145

Asp

Thr

Gln
Ile
Tyr
50

Ile
Ser
Ile
His
Ala
130
His
Gly

Ala

Trp
Asn
35

Asp
Val
Thr
Ser
Ile
115
Lys
Asp

Leu

Gly

Gly
20

Ala
Asp
Asn
Gln
Pro
100
Met
Tyr
Lys

Lys

Glu

5
Asp

Lys

Ala

Asp

Pro

85

Gly

Arg

Ile

Gln

Ala

165
Lys

Met
Gly
Cys
Gly
70

Ala
Ala
Thr
Leu
Gln
150

Ala

Asp

Glu
Gly
Asp
55

Ile
Ser
Thr
Ala
Glu
135
Tyr

Asn

Phe

520
Tyr

Arg

Gly

Gly

Val
Phe
Ile
40

Pro
Lys
Asp
Asn
Gly
120
Thr
Gly

Ala

Ser

Lys Thr Arg

Ile

His

Thr
585

Val

Asn

25

Lys

Lys

Tyr

Ile

Pro

105

Leu

Val

Glu

Asn

Ala

61

Glu
Lys

570
Ala

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu
Asp
Lys
Gly
Val

170

Leu

Leu
555

Leu

Thr

Ala
Ala
Asp
Ala
Ile
75

Glu
Leu
Ser
Pro
Leu
155

Val

Ile

Ala
540
Lys

Glu

Asp

Met
Arg
Lys
Val
60

Gly
Asp
Thr
Ser
Gln
140
Ala

Phe

Ala

525
Glu

Gly

Tyr

Ala

Ser
Gln
Leu
45

Ala
His
Glu
Gln
Gln
125
Arg
Arg

Phe

Arg

Val

Ile

Asn

Lys
590

Gly
Ala
30

Val
Val
Leu
Gly
Arg
110
Gly
Ile
Ser

Asp

Leu

Lys

Gly

Phe
575

Pro
15

Ile
Gly
Ala
Cys
Ile
95

Gly
Pro
Ala
Val
Gly

175
Lys

Phe
Phe

560
Gly

Ile
Lys
Val
Asn
Ser
80

Leu
Tyr
Thr
Ile
Gln
160

Ile

Lys
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Glu
Gln
Gly
225
Ala
Pro
Pro
Ala
Lys
305
Trp
Met
His
Asn
Leu
385
His
Met
Lys
Asp
Gly

465
Gly

Asn
Met
210
Pro
Ala
Ala
Ser
Thr
290
Asp
Asp
Ala
Asn
Thr
370
Ser
Met
Asp
Gly
Gly
450

Asp

Lys

Ile
195
Leu
Glu
Glu
Asn
Gly
275
Ala
Leu
Glu
Asp
Val
355
Pro
Phe
Val
Glu
Glu
435
Asp

Ala

Leu

180
Asp

Arg

Gly

Gly

Gln

260

Pro

Leu

Lys

Lys
340
Glu
Ile
Gln
Leu
Leu
420
Glu
Val

Thr

Pro

Phe
Gln
Val
Met
245
Gly
Tyr
Glu
Ala
Gly
325
Gln
Asp
Gly
Ser
Leu
405
Tyr
Leu
Asn

Tyr

Val
485

Val
Ala
Gly
230
Leu
Ile
Val
Arg
Asn
310
Asp
Lys
Gly
Asp
Val
390
Glu
Asn
Phe
Gly
Gly

470
Pro

Tyr
Arg
215
Asn
Val
Val
Trp
Thr
295
Gly
Leu
Asn
Ser
Gly
375
Leu
Phe
Val
Thr
His
455

Lys

Trp

Tyr
200
Ser
Ala
Thr
Asp
Ile
280

Gly

Ala

Gly
Val
360
Pro
Ser
Val
Asp
Gly
440
Lys

Leu

Pro

185
Gly

Val
Ser
Met
Ala
265
Thr
Ser
Asn
Tyr
Ile
345
Gln
Val
Lys
Thr
Gly
425
Val
Phe

Thr

Thr

62

Gly
Gly
Leu
Pro
250
Leu
Tyr
Asp
Thr
Asn
330
Lys
Leu
Leu
Asp
Ala
410
Gly
Val
Ser

Leu

Leu
490

Tyr
Leu
Ser
235
Lys
Lys
Ala
Glu
Val
315
Ser
Ala
Ala
Leu
Pro
395
Ala
Ser
Pro
Val
Lys

475
Val

Tyr
Lys
220
Asn
Arg
Ala
Ala
Pro
300
Ile
Asp
Asn
Asp
Pro
380
Asn
Gly
Gly
Ile
Ser
460

Leu

Thr

Pro
205
Thr
Ile
Tyr
Asp
Val
285
Leu
Gly
Asn
Phe
His
365
Asp
Glu
Ile
Gly
Leu
445
Gly

Ile

Thr

190
Glu

Gln

Ala

Asp

Lys

270

Gln

Ala

Pro

Val

Lys

350

Tyr

Asn

Lys

Thr

Thr

430

Val

Glu

Cys

Leu

Met
Phe
Gly
Gln
255
Lys
Ser
Leu
Leu
Tyr
335
Ile
Gln
His
Arg
Leu
415
Gly
Glu
Gly

Thr

Gly
495

Gly
Met
Asp
240
Asp
Asp
Leu
Val
Asn
320
Ile
Arg
Gln
Tyr
Asp
400
Gly
Ser
Leu
Glu
Thr

480
Tyr
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Gly Leu

Phe Phe

Phe Phe
530

Glu Gly

545

Lys Glu

Asp Phe

Lys

<210> 25

Lys
Lys
515
Lys
Asp

Asp

Gly

<211> 592
<212> PRT

213> AT

220>

Cys
500
Ser
Asp
Thr

Gly

Val
580

Phe

Ala

Asp

Leu

Asn

565
Phe

Ala
Met
Gly
Val
550

Ile

Gln

Arg
Pro
Asn
535
Asn

Leu

Trp

<223> LivK 327/329-cpYFP

<400> 25

Met Asp Asp Ile Lys Val Ala

1
Ala Gln

Asp Ile

Glu Tyr
50

Lys Ile

65

Ser Ser

Met Ile

Gln His

Ala Ala

130
Ile His

Trp
Asn
35

Asp
Val
Thr
Ser
Ile
115

Lys

Asp

Gly
20

Ala
Asp
Asn
Gln
Pro
100
Met

Tyr

Lys

5
Asp

Lys

Ala

Asp

Pro

85

Gly

Arg

Ile

Gln

Met

Gly

Cys

Gly

70

Ala

Ala

Thr

Leu

Gln

Glu
Gly
Asp
55

Ile
Ser
Thr
Ala
Glu

135
Tyr

Tyr
Glu
520
Tyr
Arg

Gly

His

Val
Phe
Ile
40

Pro
Lys
Asp
Asn
Gly
120

Thr

Gly

Pro
505
Gly
Lys
Ile
His

Ala
585

Val
Asn
25

Lys
Lys
Tyr
Tle
Pro
105
Leu

Val

Glu

63

Asp

Tyr

Thr

Glu

570
Asp

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu
Asp

Lys

Gly

His
Val
Arg
Leu
555

Leu

Gly

Ala

Ala

Asp

Ala

Ile

75

Glu

Leu

Ser

Pro

Leu

Met
Gln
Ala
540
Lys

Glu

Ser

Met
Arg
Lys
Val
60

Gly
Asp
Thr
Ser
Gln

140
Ala

Lys
Glu
525
Glu
Gly

Tyr

Ser

Ser
Gln
Leu
45

Ala
His
Glu
Gln
Gln
125

Arg

Arg

Gln
510
Arg
Val
Ile

Asn

Thr
590

Gly
Ala
30

Val
Val
Leu
Gly
Arg
110
Gly

Ile

Ser

His

Thr

Lys

Gly

Gly

575
Ala

Pro
15

Ile
Gly
Ala
Cys
Ile
95

Gly
Pro

Ala

Val

Asp
Ile
Phe
Phe
560

Phe

Ala

Ile

Lys

Val

Asn

Ser

80

Leu

Tyr

Thr

Ile

Gln
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145

Asp Gly Leu

Thr
Glu
Gln
Gly
225
Ala
Pro
Pro
Ala
Lys
305
Trp
Met
His
Asn
Leu
385
His
Met

Lys

Asp

Ala
Asn
Met
210
Pro
Ala
Ala
Ser
Thr
290
Asp
Asp
Ala
Asn
Thr
370
Ser
Met
Asp

Gly

Gly
450

Gly
Tle
195
Leu
Glu
Glu
Asn
Gly
275
Ala
Leu
Glu
Asp
Val
355
Pro
Phe
Val
Glu
Glu

435
Asp

Lys
Glu
180
Asp
Arg
Gly
Gly
Gln
260
Pro
Leu
Lys
Lys
340
Glu
Ile
Gln
Leu
Leu
420

Glu

Val

Ala
165
Lys
Phe
Gln
Val
Met
245
Gly
Tyr
Glu
Ala
Gly
325
Gln
Asp
Gly
Ser
Leu
405
Tyr

Leu

Asn

150
Ala

Asp
Val
Ala
Gly
230
Leu
Ile
Val
Arg
Asn
310
Asp
Lys
Gly
Asp
Val
390
Glu
Asn

Phe

Gly

Asn
Phe
Tyr
Arg
215
Asn
Val
Val
Trp
Thr
295
Gly
Leu
Asn
Ser
Gly
375
Leu
Phe
Val

Thr

His
455

Ala
Ser
Tyr
200
Ser
Ala
Thr
Asp
Ile
280
Gly
Ala
Lys
Gly
Val
360
Pro
Ser
Val
Asp
Gly

440
Lys

Asn
Ala
185
Gly
Val
Ser
Met
Ala
265
Thr
Ser
Asn
Tyr
Ile
345
Gln
Val
Lys
Thr
Gly
425

Val

Phe

64

Val
170
Leu
Gly
Gly
Leu
Pro
250
Leu
Tyr
Asp
Thr
Asn
330
Leu
Leu
Asp
Ala
410
Gly

Val

Ser

155
Val

Ile

Tyr

Leu

Ser

235

Lys

Ala

Glu

Val

315

Ser

Ala

Ala

Leu

Pro

395

Ala

Ser

Pro

Val

Phe
Ala
Tyr
Lys
220
Asn
Arg
Ala
Ala
Pro
300
Ile
Asp
Asn
Asp
Pro
380
Asn
Gly
Gly

Ile

Ser
460

Phe
Arg
Pro
205
Thr
Ile
Tyr
Asp
Val
285
Leu
Gly
Asn
Phe
His
365
Asp
Glu
Tle
Gly
Leu

445
Gly

Asp

Leu

190

Glu

Gln

Ala

Asp

Lys

270

Gln

Ala

Pro

Val

350

Tyr

Asn

Lys

Thr

Thr

430

Val

Glu

Gly
175
Lys
Met
Phe
Gly
Gln
255
Lys
Ser
Leu
Leu
Tyr
335
Ile
Gln
His
Arg
Leu
415
Gly

Glu

Gly

160
Tle

Lys
Gly
Met
Asp
240
Asp
Asp
Leu
Val
Asn
320
Ile
Arg
Gln
Tyr
Asp
400
Gly
Ser

Leu

Glu
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Gly
465
Gly
Gly
Phe
Phe
Glu
545

Lys

Phe

Asp

Lys

Leu

Phe

Phe

530

Gly

Glu

Gly

<210> 26
<211> 59

212>

213> A
£220>

223>

<400> 26
Met Asp Asp Ile Lys Val Ala

1
Ala

Asp
Glu
Lys
65

Ser

Met

Gln

Gln
Ile
Tyr
50

Ile
Ser

Ile

His

Ala

Leu

Lys

Lys

515

Lys

Asp

Asp

Val

1

PRT

Trp
Asn
35

Asp
Val
Thr

Ser

Ile
115

Thr

Pro

Cys

500

Ser

Asp

Thr

Gly

Phe
580

Gly
20
Ala

Asp

Asn

Gln

Pro

100
Met

Tyr
Val
485
Phe

Ala

Leu
Asn

565
Gln

5
Asp

Lys
Ala
Asp
Pro
85

Gly

Arg

Gly
470
Pro
Ala
Met
Gly
Val
550

Ile

Trp

LivK 327/330-cpYFP

Met
Gly
Cys
Gly
70

Ala

Ala

Thr

Lys

Trp

Arg

Pro

Asn

535

Asn

Leu

His

Glu
Gly
Asp
55

Ile
Ser

Thr

Ala

Leu

Pro

Tyr

Glu

520

Arg

Gly

Ala

Val

Phe

Ile

40

Pro

Lys

Asp

Asn

Gly
120

Thr Leu Lys

Thr
Pro
505
Gly
Lys

Ile

His

585

Val
Asn
25

Lys
Lys
Tyr
Ile
Pro

105

Leu

65

Leu
490
Asp
Tyr
Thr
Glu
Lys

570
Gly

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu

Asp

475
Val

His
Val
Arg
Leu
555

Leu

Ser

Ala

Ala

Asp

Ala

Ile

75

Glu

Leu

Ser

Leu
Thr
Met
Gln
Ala
540
Lys

Glu

Ser

Met
Arg
Lys
Val
60

Gly
Asp

Thr

Ser

Ile

Thr

Lys

Glu

525

Glu

Gly

Tyr

Thr

Ser

Gln

Leu

45

Ala

His

Glu

Gln

Gln
125

Cys
Leu
Gln
510
Arg
Val
Ile

Asn

Ala
590

Ala

30

Val

Val

Leu

Gly

110
Gly

Thr
Gly
495
His
Thr
Lys
Gly
Phe

575
Ala

Pro
15

Ile
Gly
Ala
Cys
Ile
95

Gly

Pro

Thr

480

Asp

Ile

Phe

Phe

560
Asp

Ile

Lys

Val

Asn

Ser

80

Leu

Tyr

Thr
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Ala
Tle
145
Asp
Thr
Glu
Gln
Gly
225
Ala
Pro
Pro
Ala
Lys
305
Trp
Met
His
Asn
Leu
385
His
Met

Lys

Ala
130
His
Gly
Ala
Asn
Met
210
Pro
Ala
Ala
Ser
Thr
290
Asp
Asp
Ala
Asn
Thr
370
Ser
Met

Asp

Gly

Lys
Asp
Leu
Gly
Tle
195
Leu
Glu
Glu
Asn
Gly
275
Ala

Leu

Glu

Val
355
Pro
Phe
Val

Glu

Glu

Tyr

Lys
Glu
180
Asp

Arg

Gly

Gln

260

Pro

Leu

Lys

Lys

340

Glu

Ile

Gln

Leu

Leu

420
Glu

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

Tyr

Leu

Leu
Gln
150
Ala
Asp
Val
Ala
Gly
230
Leu
Ile
Val
Arg
Asn
310
Asp
Lys
Gly
Asp
Val
390
Glu

Asn

Phe

Glu

135

Asn

Phe

Tyr

Arg

215

Asn

Val

Val

Trp

Thr

295

Gly

Leu

Asn

Ser

Gly

375

Leu

Phe

Val

Thr

Thr

Gly

Ala

Ser

Tyr

200

Ser

Ala

Thr

Asp

Ile

280

Gly

Ala

Lys

Gly

Val

360

Pro

Ser

Val

Asp

Gly

Val
Glu
Asn
Ala
185
Gly
Val
Ser
Met
Ala
265
Thr
Ser
Asn
Tyr
Ile
345
Gln
Val
Lys
Thr
Gly

425
Val

66

Lys
Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250
Leu
Tyr
Asp
Thr
Asn
330
Lys
Leu
Leu
Asp
Ala
410

Gly

Val

Pro
Leu
155
Val

Ile

Leu

Ser

235

Lys

Ala

Glu

Val

315

Ser

Ala

Ala

Leu

Pro

395

Ala

Ser

Pro

Gln
140
Ala
Phe

Ala

Lys
220
Asn
Arg
Ala
Ala
Pro
300
Ile
Asp
Asn
Asp
Pro
380
Asn
Gly

Gly

Ile

Arg

Phe
Arg
Pro
205

Thr

Ile

Asp
Val
285
Leu
Gly
Asn
Phe
His
365
Asp
Glu
Ile

Gly

Leu

Ile

Ser

Asp

Leu

190

Glu

Gln

Ala

Asp

Lys

270

Gln

Ala

Pro

Val

Lys

350

Tyr

Asn

Lys

Thr

Thr

430
Val

Ala
Val
Gly
175
Lys
Met
Phe
Gly
Gln
255
Lys
Ser
Leu
Leu
Tyr
335
Ile
Gln
His
Arg
Leu
415

Gly

Glu

Ile
Gln
160
Ile
Lys
Gly
Met
Asp
240
Asp
Asp
Leu
Val
Asn
320
Ile
Arg
Gln
Tyr
Asp
400
Gly

Ser

Leu
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Asp
Gly
465
Gly
Gly
Phe
Phe
Glu
545

Lys

Gly

<210>
211>
212>
213>

Gly
450
Asp
Lys
Leu
Phe
Phe
530
Gly

Glu

Val

<220>

223>
<400>

27
593
PRT

435
Asp

Ala

Leu

Lys

Lys

515

Lys

Asp

Asp

Phe

Val

Thr

Pro

Cys

500

Ser

Asp

Thr

Gly

Gln
580

Met Asp Asp lle

1
Ala

Asp
Glu
Lys
65

Ser

Met

Gln
Ile
Tyr
50

Ile

Ser

Ile

Trp
Asn
35

Asp
Val

Thr

Ser

Gly
20

Ala
Asp
Asn

Gln

Pro

Asn
Tyr
Val
485
Phe
Ala
Asp
Leu
Asn

565
Trp

Gly
Gly
470
Pro
Ala
Met
Gly
Val
550

Ile

His

LivK 327/331-cpYFP
27

His
455
Lys
Trp
Arg
Pro
Asn
535
Asn

Leu

Ala

Lys Val Ala

5
Asp

Lys

Ala

Asp

Pro

85
Gly

Met
Gly
Cys
Gly
70

Ala

Ala

Glu
Gly
Asp
55

Ile

Ser

Thr

140
Lys

Leu

Pro

Tyr

Glu

520

Tyr

Arg

Gly

Asp

Val
Phe
Ile
40

Pro
Lys

Asp

Asn

Phe Ser Val

Thr

Thr

Pro

505

Gly

Lys

Ile

His

Gly
h85H

Val
Asn
25

Lys
Lys
Tyr

Ile

Pro

67

Leu
Leu
490
Asp
Tyr
Thr
Glu
Lys

570

Ser

Gly
10

Gly
Gly
Gln
Val
Tyr

90
Glu

Lys
475
Val
His
Val
Arg
Leu
555

Leu

Ser

Ala
Ala
Asp
Ala
Ile
75

Glu

Leu

Ser
460
Leu
Thr
Met
Gln
Ala
540
Lys

Glu

Thr

Met
Arg
Lys
Val
60

Gly

Asp

Thr

445
Gly

Ile

Thr

Lys

Glu

525

Glu

Gly

Tyr

Ala

Ser
Gln
Leu
45

Ala
His
Glu

Gln

Glu

Cys

Leu

Gln

510

Arg

Val

Ile

Asn

Ala
590

Gly
Ala
30

Val
Val
Leu

Gly

Arg

Gly
Thr
Gly
495
His
Thr
Lys
Gly
Asp

575
Lys

Pro
15
Ile

Gly

Ala

Cys

Ile

95
Gly

Glu
Thr
480
Tyr
Asp
Ile
Phe
Phe

560
Phe

Ile
Lys
Val
Asn
Ser
80

Leu

Tyr
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Gln
Ala
Ile
145
Asp
Thr
Glu
Gln
Gly
225
Ala
Pro
Pro
Ala
Lys
305
Trp
Met
His
Asn
Leu

385
His

His
Ala
130
His
Gly
Ala
Asn
Met
210
Pro
Ala
Ala
Ser
Thr
290
Asp
Asp
Ala
Asn
Thr
370

Ser

Met

Ile
115
Lys
Asp
Leu
Gly
Ile
195
Leu
Glu
Glu
Asn
Gly
275
Ala

Leu

Glu

Val
355
Pro

Phe

Val

100
Met

Tyr

Lys

Glu

180

Asp

Arg

Gly

Gly

Gln

260

Pro

Leu

Lys

Lys

340

Glu

Ile

Gln

Leu

Arg
Ile
Gln
Ala
165
Lys
Phe
Gln
Val
Met
245
Gly
Tyr
Glu
Ala
Gly
325
Gln
Asp
Gly

Ser

Leu
405

Thr
Leu
Gln
150
Ala
Asp
Val
Ala
Gly
230
Leu

Ile

Val

Asn
310
Asp

Gly

Asp

Val
390
Glu

Ala
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215
Asn
Val
Val
Trp
Thr
295
Gly
Leu
Asn
Ser
Gly
375

Leu

Phe

Gly
120
Thr

Ala

Ser

200

Ser

Ala

Thr

Asp

Ile

280

Ala

Lys

Val
360
Pro

Ser

Val

105

Leu

Val

Glu

Asn

Ala

185

Val

Ser

Met

Ala

265

Thr

Ser

Asn

Tyr

Ile

345

Gln

Val

Thr

68

Asp
Lys
Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250
Leu
Tyr
Asp
Thr
Asn
330
Lys
Leu
Leu

Asp

Ala
410

Ser
Pro
Leu
155

Val

Ile

Leu

Ser

235

Lys

Ala

Glu

Val

315

Ser

Ala

Ala

Leu

Pro

395
Ala

Ser
Gln
140
Ala
Phe
Ala
Tyr
Lys
220
Asn
Arg
Ala
Ala
Pro
300
Ile
Asp
Asn
Asp
Pro
380

Asn

Gly

Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr
Ile
Tyr
Asp
Val
285
Leu
Gly
Asn
Phe
His
365
Asp

Glu

Ile

110
Gly

Ile

Ser

Asp

Leu

190

Glu

Gln

Ala

Lys
270
Gln
Ala
Pro
Val
Lys
350

Tyr

Asn

Thr

Pro
Ala
Val
Gly
175
Lys
Met
Phe
Gly
Gln
255
Lys
Ser
Leu
Leu
Tyr
335
Ile
Gln
His
Arg

Leu
415

Thr

Tle

Gln

160

Ile

Lys

Gly

Met

Asp

240

Asp

Leu

Val

Asn

320

Ile

Arg

Gln

Tyr

400
Gly
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Met Asp Glu Leu

Lys
Asp
Gly
465
Gly
Gly
Phe
Phe
Glu
545
Lys

Asp

Lys

<210> 28

Gly
Gly
450
Asp
Lys
Leu
Phe
Phe
530
Gly

Glu

Phe

Glu
435
Asp
Ala
Leu
Lys
Lys
515
Lys
Asp

Asp

Gly

<211> 593

<212>
<213>

<220>

<223>
<400>

PRT

420
Glu

Val

Thr

Pro

Cys

500

Ser

Asp

Thr

Gly

Val
580

Tyr

Leu

Asn

Tyr

Val

485

Phe

Ala

Leu

Asn
565
Phe

Asn
Phe
Gly
Gly
470

Pro

Ala

Met

Val
550
Ile

Gln

LivK 328/329-cpYFP
28

Val
Thr
His
455
Lys
Trp
Arg
Pro
Asn
535
Asn

Leu

Trp

Pro

Tyr

Glu

520

Arg

Gly

His

Met Asp Asp Ile Lys Val Ala Val

1

5

Ala Gln Trp Gly Asp Met Glu Phe

20

Asp Ile Asn Ala Lys Gly Gly Ile

35

40

Glu Tyr Asp Asp Ala Cys Asp Pro

50

55

Lys Ile Val Asn Asp Gly Ile

Lys

Gly
425
Val
Phe
Thr
Thr
Pro

505
Gly

Ile

His

Ala
585

Val
Asn
25

Lys
Lys

Tyr

69

Gly
Val
Ser
Leu
Leu
490
Asp
Tyr
Thr
Glu
Lys

570
Asp

Gly
10

Gly
Gly

Gln

Val

Ser
Pro
Val
Lys
475
Val
His

Val

Leu
555

Leu

Ala

Ala

Asp

Ala

Ile

Gly
Ile
Ser
460
Leu
Thr
Met
Gln
Ala
540
Lys

Glu

Ser

Met

Lys

Val
60
Gly

Gly
Leu
445
Gly
Ile
Thr
Lys
Glu
525
Glu
Gly

Tyr

Ser

Ser
Gln
Leu
45

Ala

His

Thr
430
Val
Glu
Cys
Leu
Gln
510
Arg
Val
Ile

Asn

Thr
590

Gly
Ala
30

Val

Val

Leu

Gly

Glu

Gly

Thr

Gly

495

His

Thr

Lys

Gly

Gly

575
Ala

Pro
15

Ile
Gly

Ala

Cys

Ser

Leu

Glu

Thr

480

Asp

Ile

Phe

Phe

560

Phe

Ala

Ile

Lys

Val

Asn

Ser
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65

Ser Ser Thr

Met
Gln
Ala
Ile
145
Asp
Thr
Glu
Gln
Gly
225
Ala
Pro
Pro
Ala
Lys
305
Trp
Ile

Arg

Gln

Tle
His
Ala
130
His
Gly
Ala
Asn
Met
210
Pro
Ala
Ala
Ser
Thr
290
Asp
Asp
Met
His

Asn
370

Ser
Tle
115
Lys
Asp
Leu
Gly
Ile
195
Leu
Glu
Glu
Asn
Gly
275
Ala
Leu
Glu
Ala
Asn

355
Thr

Gln
Pro
100
Met

Tyr

Lys

Glu
180
Asp

Gly
Gly
Gln
260
Pro
Leu
Lys
Lys
Asp
340

Val

Pro

Pro
85

Gly
Arg
Ile
Gln
Ala
165
Lys
Phe
Gln
Val
Met
245
Gly
Tyr
Glu
Ala
Gly
325
Lys

Glu

Ile

70
Ala

Ala
Thr
Leu
Gln
150
Ala
Asp
Val
Ala
Gly
230
Leu
Ile
Val
Arg
Asn
310

Asp

Gln

Gly

Ser
Thr
Ala
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215
Asn
Val
Val
Trp
Thr
295
Gly
Leu
Lys

Gly

Asp
375

Asp

Asn

120

Thr

Gly

Ala

Ser

Tyr

200

Ser

Ala

Thr

Asp

Ile

280

Gly

Ala

Lys

Asn

Ser

360
Gly

Ile
Pro
105
Leu
Val
Glu
Asn
Ala
185
Gly
Val
Ser
Met
Ala
265
Thr
Ser
Asn
Gly
Gly
345

Val

Pro

70

Tyr
90

Glu
Asp
Lys
Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250
Leu
Tyr
Asp
Thr
Tyr
330
Ile

Gln

Val

75
Glu

Leu

Ser

Pro

Leu

155

Val

Ile

Tyr

Leu

Ser

235
Lys

Ala
Glu
Val
315
Asn
Lys

Leu

Leu

Asp

Thr

Ser

Gln

140

Ala

Phe

Ala

Tyr

Lys

220

Asn

Arg

Ala

Ala

Pro

300

Ile

Ser

Ala

Ala

Leu
380

Glu
Gln
Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr

Ile

Tyr

Val

285

Leu

Gly

Asp

Asn

365
Pro

Gly

Arg

110

Ile

Ser

Asp

Leu

190

Glu

Gln

Ala

Asp

270

Gln

Ala

Pro

Asn

Phe

350

His

Asp

Tle
95

Gly
Pro
Ala
Val
Gly
175
Lys
Met
Phe
Gly
Gln
255
Lys
Ser
Leu
Leu
Val
335
Lys

Tyr

Asn

80

Leu
Tyr
Thr
Ile
Gln
160
Ile
Lys
Gly
Met
Asp
240
Asp
Asp
Leu
Val
Asn
320
Tyr
Ile

Gln

His
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Tyr Leu Ser Phe

385
Asp

Gly
Ser
Leu
Glu
465
Thr
Tyr
Asp
Ile
Phe
545
Phe

Asp

Lys

His
Met
Lys
Asp
450
Gly
Gly
Gly
Phe
Phe
530
Glu

Lys

Phe

<210> 29
<211> 59

<212>

213> A
<220>

<223>

<400> 29
Met Asp Asp Ile Lys Val Ala Val

1

Met

Asp

Gly

435

Asp

Lys

Leu

Phe

515
Phe

Glu

Gly

3

PRT

TH

Val

Glu

420

Glu

Asp

Ala

Leu

500

Lys

Lys

Asp

Asp

Val
580

&

Gln

Leu

405

Leu

Glu

Val

Thr

Pro

485

Ser

Asp

Thr

Gly

565
Phe

5

Ser
390
Leu
Tyr
Leu
Asn
Tyr
470
Val
Phe
Ala
Asp
Leu
550

Asn

Gln

LivK 328/330-cpYFP

Val
Glu
Asn
Phe
Gly
455
Gly
Pro
Ala
Met
Gly
535
Val

Ile

Trp

Leu

Phe

Val

Thr

440

His

Lys

Trp

Arg

Pro

520

Asn

Asn

Leu

His

Ala Gln Trp Gly Asp Met Glu Phe

20

Ser

Val

Asp

425

Gly

Lys

Leu

Pro

505

Glu

Tyr

Gly

Ala
H8h

Val

Asn
25

Asp Ile Asn Ala Lys Gly Gly Ile Lys

71

Lys Asp
395

Thr Ala

410

Gly Gly

Val Val

Phe Ser

Thr Leu
475

Thr Leu

490

Pro Asp

Gly Tyr

Lys Thr

Ile Glu
555

His Lys

570

Asp Gly

Pro

Ala

Ser

Pro

Val

460

Lys

Val

His

Val

Arg

540

Leu

Leu

Ser

Asn
Gly
Gly
Ile
445
Ser
Leu
Thr
Met
Gln

525
Ala

Glu

Ser

Gly Ala Met Ser

10

Glu

Ile

Gly

430

Leu

Gly

Ile

Thr

510

Glu

Glu

Gly

Tyr

Thr
590

Gly

Gly Ala Arg Gln Ala

30

Gly Asp Lys Leu Val

Lys
Thr
415
Thr
Val
Glu
Cys
Leu
495
Gln
Arg
Val
Ile
Asn

575
Ala

Pro
15
Ile

Gly

Arg
400
Leu
Gly
Glu
Gly
Thr
480
Gly
His
Thr
Lys
Gly
560

Phe

Ala

Ile

Lys

Val
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Glu
Lys
65

Ser
Met
Gln
Ala
Ile
145
Asp
Thr
Glu
Gln
Gly
225
Ala
Pro
Pro
Ala
Lys
305

Trp

Ile

Tyr
50

Tle
Ser
Ile
His
Ala
130
His
Gly
Ala
Asn
Met
210
Pro
Ala
Ala
Ser
Thr
290
Asp

Asp

Met

35
Asp

Val

Thr

Ser

Ile

115

Asp

Leu

Ile

195

Leu

Glu

Glu

Asn

275

Ala

Leu

Glu

Ala

Asp
Asn
Gln
Pro
100
Met
Tyr
Lys
Lys
Glu
180
Asp
Arg
Gly
Gly
Gln
260
Pro
Leu
Lys

Lys

Asp
340

Ala

Asp

Pro

85

Gly

Arg

Ile

Gln

Ala

165

Phe

Gln

Val

Met

245

Gly

Tyr

Glu

Ala

Gly

325
Lys

Cys
Gly
70

Ala
Ala
Thr
Leu
Gln
150
Ala
Asp
Val
Ala
Gly
230
Leu
Ile
Val
Arg
Asn

310

Gln

Asp
55

Ile
Ser
Thr
Ala
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215
Asn
Val
Val
Trp
Thr
295
Gly

Leu

Lys

40

Pro

Lys

Asn
Gly
120
Thr
Gly
Ala
Ser
Tyr
200
Ser
Ala
Thr
Asp
Ile
280

Gly

Ala

Asn

Lys Gln Ala

Tyr
Ile
Pro
105
Leu
Val
Glu
Asn
Ala
185
Gly
Val
Ser
Met
Ala
265
Thr
Ser
Asn

Gly

Gly
345

72

Val
Tyr
90

Glu

Asp

Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250
Leu
Tyr
Asp
Thr
Tyr

330
Ile

Ile
75

Glu
Leu
Ser
Pro
Leu
155
Val
Ile
Tyr
Leu
Ser
235
Lys
Lys
Ala
Glu
Val
315

Asn

Lys

Val
60
Gly

Thr
Ser
Gln
140
Ala
Phe
Ala
Tyr
Lys
220
Asn
Arg
Ala
Ala
Pro
300
Ile

Ser

Ala

45
Ala

His
Glu
Gln
Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr
Ile
Tyr
Asp
Val
285
Leu
Gly

Asp

Asn

Val
Leu
Gly
Arg
110
Gly
Ile
Ser
Asp
Leu
190
Glu
Gln
Ala
Asp
Lys
270
Gln
Ala
Pro

Asn

Phe
350

Ala

Cys

Ile

95

Gly

Pro

Ala

Val

Gly

175

Met

Phe

Gln
255
Lys

Ser

Leu

Leu

Val

335
Lys

Asn
Ser
80

Leu
Tyr
Thr
Ile
Gln
160
Ile
Lys
Gly
Met
240
Asp
Asp
Leu
Val
Asn
320

Tyr

Ile
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Arg His Asn

Gln
Tyr
385
Asp
Gly
Ser
Leu
Glu
465
Thr
Tyr
Asp
Ile
Phe
545
Phe

Asp

Lys

Asn
370
Leu
His
Met
Lys
Asp
450
Gly
Gly
Gly
Phe
Phe
530
Glu

Lys

Phe

<210> 30
<211> 59

<212>

213> A
<220>

223>

<400> 30
Met Asp Asp Ile Lys Val Ala Val Val Gly Ala Met Ser Gly Pro Ile

355
Thr

Ser

Met

Asp

Gly

435

Gly

Asp

Lys

Leu

Phe

515

Phe

Gly

Glu

Gly

3

PRT

Val

Pro

Phe

Val

Glu

420

Glu

Asp

Ala

Leu

Lys

500

Lys

Asp

Asp

Val
580

Glu
Ile
Gln
Leu
405
Leu
Glu
Val
Thr
Pro
485
Cys
Ser
Asp
Thr
Gly

565
Phe

Asp
Gly
Ser
390
Leu
Tyr
Leu
Asn
Tyr
470
Val
Phe
Ala
Asp
Leu
550

Asn

Gln

LivK 328/331-cpYFP

Gly
Asp
375
Val
Glu
Asn
Phe
Gly
455
Gly
Pro
Ala
Met
Gly
535
Val

Ile

Trp

Ser
360
Gly
Leu
Phe
Val
Thr

440
His

Trp
Arg
Pro
520
Asn
Asn

Leu

His

Val Gln Leu

Pro

Ser

Val

425

Gly

Lys

Leu

Pro

Tyr

505

Glu

Tyr

Arg

Ala
585

73

Val
Lys
Thr
410
Gly
Val
Phe
Thr
Thr
490
Pro
Gly
Lys
Ile
His

570
Asp

Leu
Asp
395
Ala
Gly
Val
Ser
Leu
475

Leu

Asp

Thr

Glu
555

Gly

Ala
Leu
380
Pro
Ala
Ser
Pro
Val
460
Lys
Val
His
Val
Arg
540
Leu

Leu

Ser

Asp
365
Pro
Asn
Gly
Gly
Ile
445
Ser
Leu
Thr
Met
Gln
525
Ala
Lys

Glu

Ser

His

Glu

Ile

430

Leu

Gly

Ile

Thr

Lys

510

Glu

Glu

Gly

Thr
590

Tyr

Asn

Lys

Thr

415

Thr

Val

Glu

Cys

Leu

495

Gln

Arg

Val

Ile

Asn

57hH
Ala

Gln
His
Arg
400
Leu
Gly
Glu
Gly
Thr
480
Gly
His
Thr
Lys
Gly
560

Phe

Ala
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1
Ala

Asp
Glu
Lys
65

Ser
Met
Gln
Ala
Ile
145
Asp
Thr
Glu
Gln
Gly
225
Ala
Pro
Pro

Ala

Lys
305

Gln
Tle
Tyr
50

Ile
Ser
Ile
His
Ala
130
His
Gly
Ala
Asn
Met
210
Pro
Ala
Ala
Ser
Thr

290
Asp

Trp
Asn
35

Asp
Val
Thr
Ser
Ile
115
Lys
Asp
Leu
Gly
Ile
195
Leu
Glu
Glu
Asn
Gly
275

Ala

Leu

Gly
20

Ala
Asp
Asn
Gln
Pro
100

Met

Tyr

Lys
Glu
180
Asp
Arg
Gly
Gly
Gln
260
Pro

Leu

Lys

Asp
Lys
Ala
Asp
Pro
85

Gly
Arg
Ile
Gln
Ala
165
Lys
Phe
Gln
Val
Met
245
Gly
Tyr

Glu

Ala

Met
Gly
Cys
Gly
70

Ala
Ala
Thr
Leu
Gln
150
Ala
Asp
Val
Ala
Gly
230
Leu
Ile
Val

Arg

Asn
310

Glu
Gly
Asp
55

Ile
Ser
Thr
Ala
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215
Asn
Val
Val
Trp
Thr

295
Gly

Phe
Ile
40

Pro
Lys
Asp
Asn
Gly
120
Thr
Gly
Ala
Ser
Tyr
200
Ser
Ala
Thr
Asp
Ile
280

Gly

Ala

Asn
25

Lys
Lys
Tyr
Ile
Pro
105
Leu
Val
Glu
Asn
Ala
185
Gly
Val
Ser
Met
Ala
265
Thr

Ser

Asn

74

10
Gly

Gly
Gln
Val
Tyr
90

Glu
Asp
Lys
Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250
Leu
Tyr

Asp

Thr

Ala

Asp

Ala

Ile

75

Glu

Leu

Ser

Pro

Leu

155

Val

Ile

Tyr

Leu

Ser

235

Lys

Lys

Ala

Glu

Val
315

Arg
Lys
Val
60

Gly
Asp
Thr
Ser
Gln
140
Ala
Phe
Ala
Tyr
Lys
220
Asn
Arg
Ala
Ala
Pro

300
Ile

Gln
Leu
45

Ala
His
Glu
Gln
Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr
Ile
Tyr
Asp
Val
285

Leu

Gly

Ala
30

Val
Val
Leu
Gly
Arg
110
Gly
Ile
Ser
Asp
Leu
190
Glu
Gln
Ala
Asp
Lys
270
Gln

Ala

Pro

15
Tle

Gly
Ala
Cys
Ile
95

Gly
Pro
Ala
Val
Gly
175
Lys
Met
Phe
Gly
Gln
255
Lys
Ser

Leu

Leu

Lys
Val
Asn
Ser
80

Leu
Tyr
Thr
Ile
Gln
160
Ile
Lys
Gly
Met
Asp
240
Asp
Asp
Leu

Val

Asn
320
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Trp
Tle
Arg
Gln
Tyr
385
Asp
Gly
Ser
Leu
Glu
465
Thr
Tyr
Asp
Ile
Phe
545
Phe

Asp

Lys

<210> 31

Asp
Met
His
Asn
370
Leu
His
Met
Lys
Asp
450
Gly
Gly
Gly
Phe
Phe
530
Glu

Lys

Phe

Glu
Ala
Asn
355
Thr
Ser
Met
Asp
Gly
435
Gly
Asp
Lys
Leu
Phe
515
Phe
Gly

Glu

Gly

<211> 593
<212> PRT
213> NLAR

Lys
Asp
340
Val
Pro
Phe
Val
Glu
420
Glu
Asp
Ala
Leu
Lys
500
Lys
Lys
Asp

Asp

Val
580

Gly

325

Glu

Ile

Gln

Leu

405

Leu

Glu

Val

Thr

Pro

485

Cys

Ser

Asp

Thr

Gly

565
Phe

Asp
Gln
Asp
Gly
Ser
390
Leu
Tyr
Leu
Asn
Tyr
470
Val
Phe
Ala
Asp
Leu
550

Asn

Gln

Leu

Gly
Asp
375
Val
Glu
Asn
Phe
Gly
455
Gly
Pro
Ala
Met
Gly
535
Val

Ile

Trp

Lys
Asn
Ser
360
Gly
Leu
Phe
Val
Thr
440
His
Lys
Trp
Arg
Pro
520
Asn
Asn

Leu

His

Gly
Gly
345
Val
Pro
Ser
Val
Asp
425
Gly
Lys
Leu
Pro
Tyr
505
Glu
Tyr
Arg

Gly

Ala
585

75

Tyr
330
Ile
Gln

Val

Thr
410
Gly
Val
Phe
Thr
Thr
490
Pro
Gly
Lys
Ile
His

570
Asp

Asn

Leu
Leu
Asp
395
Ala
Gly
Val
Ser
Leu
475
Leu
Asp
Tyr
Thr
Glu
555

Lys

Gly

Ser
Ala
Ala
Leu
380
Pro
Ala
Ser
Pro
Val
460
Lys
Val
His
Val
Arg
540
Leu

Leu

Ser

Asp
Asn
Asp
365
Pro
Asn
Gly
Gly
Ile
445
Ser
Leu
Thr
Met
Gln
525
Ala
Lys

Glu

Ser

Asn
Phe
350
His
Asp
Glu
Ile
Gly
430
Leu
Gly
Ile
Thr
Lys
510
Glu
Glu
Gly

Tyr

Thr
590

Val
335
Lys
Tyr
Asn
Lys
Thr
415
Thr
Val
Glu
Cys
Leu
495
Gln
Arg
Val
Ile
Asn

575
Ala

Tyr
Tle
Gln
His
Arg
400
Leu
Gly
Glu
Gly
Thr
480
Gly
His
Thr
Lys
Gly
560

Phe

Ala
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<220>
<223> LivK 329/330-cpYFP
<400> 31
Met Asp Asp Ile Lys Val Ala
1 5
Ala Gln Trp Gly Asp Met Glu
20
Asp Ile Asn Ala Lys Gly Gly
35
Glu Tyr Asp Asp Ala Cys Asp
50 55
Lys Ile Val Asn Asp Gly lle
65 70
Ser Ser Thr GIn Pro Ala Ser
85
Met Ile Ser Pro Gly Ala Thr
100
Gln His Ile Met Arg Thr Ala
115
Ala Ala Lys Tyr Ile Leu Glu
130 135
Ile His Asp Lys Gln Gln Tyr
145 150
Asp Gly Leu Lys Ala Ala Asn
165
Thr Ala Gly Glu Lys Asp Phe
180
Glu Asn Ile Asp Phe Val Tyr
195
Gln Met Leu Arg Gln Ala Arg
210 215
Gly Pro Glu Gly Val Gly Asn
225 230
Ala Ala Glu Gly Met Leu Val
245
Pro Ala Asn Gln Gly Ile Val
260
Pro Ser Gly Pro Tyr Val Trp
275

Val
Phe
Ile

40

Pro

Asp
Asn
Gly
120
Thr
Gly
Ala
Ser
Tyr
200
Ser
Ala
Thr

Asp

Ile
280

Val
Asn
25

Lys
Lys
Tyr
Ile
Pro
105
Leu
Val
Glu
Asn
Ala
185
Gly
Val
Ser
Met
Ala

265
Thr

76

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu
Asp
Lys
Gly
Val
170
Leu
Gly
Gly
Leu
Pro
250

Leu

Tyr

Ala

Ala

Asp

Ala

Ile

75

Glu

Leu

Ser

Pro

Leu

155

Val

Ile

Tyr

Leu

Ser

235

Lys

Lys

Ala

Met
Arg
Lys
Val
60

Gly
Asp
Thr
Ser
Gln
140
Ala
Phe
Ala
Tyr
Lys
220
Asn
Arg

Ala

Ala

Ser
Gln
Leu
45

Ala
His
Glu
Gln
Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr
Tle
Tyr

Asp

Val
285

Gly
Ala
30

Val
Val
Leu
Gly
Arg
110
Gly
Ile
Ser
Asp
Leu
190
Glu
Gln
Ala
Asp
Lys

270
Gln

Pro
15

Ile
Gly
Ala
Cys
Ile
95

Gly
Pro
Ala
Val
Gly
175
Lys
Met
Phe
Gly
Gln
255

Lys

Ser

Tle
Lys
Val
Asn
Ser
80

Leu
Tyr
Thr
Ile
Gln
160
Ile
Lys
Gly
Met
Asp
240
Asp

Asp

Leu
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Ala Thr Ala Leu

Lys
305
Trp
Tyr
Ile
Gln
His
385
Arg
Leu
Gly
Glu
Gly
465
Thr
Gly
His
Thr
Lys
545
Gly

Asp

Lys

290
Asp

Asp

Ile

Arg

Gln

370
Tyr

Gly
Ser
Leu
450

Glu

Thr

Asp
Ile
530
Phe

Phe

Phe

Leu
Glu
Met
His
355
Asn
Leu
His
Met
Lys
435
Asp

Gly

Gly

Phe
515
Phe
Glu

Lys

Gly

Lys
Lys
Ala
340
Asn
Thr
Ser
Met
Asp

420
Gly

Asp

Lys

Leu

500

Phe

Phe

Gly

Glu

Val
580

Glu
Ala
Gly
325
Asp
Val
Pro
Phe
Val
405
Glu
Glu
Asp
Ala
Leu
485
Lys
Lys
Lys
Asp
Asp

565
Phe

Arg
Asn
310
Asp
Lys
Glu
Ile
Gln
390
Leu
Leu
Glu
Val
Thr
470
Pro
Cys
Ser
Asp
Thr
550

Gly

Gln

Thr
295
Gly
Leu
Gln
Asp
Gly
375
Ser
Leu
Tyr
Leu
Asn
455
Tyr
Val
Phe
Ala
Asp
535
Leu

Asn

Trp

Gly
Ala
Lys
Lys
Gly
360
Asp
Val
Glu
Asn
Phe
440
Gly
Gly
Pro
Ala
Met
520
Gly
Val

Ile

His

Ser Asp Glu

Asn
Gly
Asn
345
Ser
Gly
Leu
Phe
Val
425
Thr
His
Lys
Trp
Arg
505
Pro
Asn
Asn

Leu

Ala
585

77

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

570
Asp

Val
315
Tyr
Ile
Gln
Val
Lys
395
Thr
Gly
Val
Phe
Thr
475
Thr
Pro
Gly
Lys
Ile
555
His

Gly

Pro
300
Ile
Asn
Lys
Leu
Leu
380
Asp
Ala
Gly
Val
Ser
460
Leu
Leu
Asp
Tyr
Thr
540
Glu

Lys

Ser

Leu
Gly
Ser
Ala
Ala
365
Leu
Pro
Ala
Ser
Pro
445
Val
Lys
Val
His
Val
525
Arg
Leu

Leu

Ser

Ala
Pro
Asp
Asn
350
Asp
Pro
Asn
Gly
Gly
430
Ile
Ser
Leu
Thr
Met
510
Gln
Ala
Lys

Glu

Thr
590

Leu
Leu
Asn
335
Phe
His
Asp
Glu
Ile
415

Gly

Leu

Ile
Thr
495
Lys
Glu
Glu
Gly
Tyr

575
Ala

Val
Asn
320
Val
Lys
Tyr
Asn
Lys
400
Thr
Thr
Val
Glu
Cys
480
Leu
Gln
Arg
Val
Ile
560

Asn

Ala
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<210> 32
<211> 59

3

<212> PRT

213> A
£220>

<223> LivK 329/331-cpYFP

<400> 32

TH

J&

Met Asp Asp Ile Lys Val Ala

1
Ala Gln

Asp Ile

Glu Tyr

50
Lys Ile
65

Ser Ser

Met Ile

Gln His

Ala Ala
130

Ile His

145

Asp Gly

Thr Ala

Glu Asn

Gln Met
210

Gly Pro

225

Ala Ala

Trp
Asn
35

Asp
Val
Thr
Ser
Ile
115
Lys
Asp
Leu
Gly
Ile
195
Leu

Glu

Glu

Gly
20

Ala
Asp
Asn
Gln
Pro
100
Met
Tyr
Lys
Lys
Glu
180
Asp
Arg

Gly

Gly

5
Asp

Lys

Ala

Asp

Pro

85

Gly

Arg

Ile

Gln

Ala

165

Lys

Phe

Gln

Val

Met
245

Met
Gly
Cys
Gly
70

Ala
Ala
Thr
Leu
Gln
150
Ala
Asp
Val
Ala
Gly

230
Leu

Glu
Gly
Asp
55

Ile
Ser
Thr
Ala
Glu
135
Tyr
Asn
Phe
Tyr
Arg
215

Asn

Val

Val
Phe
Ile
40

Pro
Lys
Asp
Asn
Gly
120
Thr
Gly
Ala
Ser
Tyr
200
Ser

Ala

Thr

Val

Asn

25

Lys

Tyr

Ile

Pro

105

Leu

Val

Glu

Asn

Ala
185
Gly
Val

Ser

Met

78

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu

Asp

Gly
Val
170
Leu
Gly
Gly

Leu

Pro
250

Ala

Ala

Asp

Ala

Ile

75

Glu

Leu

Ser

Pro

Leu

155

Val

Tle

Tyr

Leu

Ser

235
Lys

Met
Arg
Lys
Val
60

Gly
Asp
Thr
Ser
Gln
140
Ala
Phe
Ala
Tyr
Lys
220

Asn

Arg

Ser
Gln
Leu
45

Ala
His
Glu
Gln
Gln
125
Arg
Arg
Phe
Arg
Pro
205
Thr

Ile

Tyr

Gly
Ala
30

Val

Val

Leu

Arg
110
Gly
Ile
Ser
Asp
Leu
190
Glu
Gln

Ala

Asp

Pro
15

Ile
Gly
Ala
Cys
Ile
95

Gly
Pro
Ala
Val
Gly
175
Lys
Met
Phe

Gly

Gln
255

Ile
Lys
Val
Asn
Ser
80

Leu
Tyr
Thr
Ile
Gln
160
Ile
Lys
Gly
Met
Asp

240
Asp
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Pro Ala Asn Gln

Pro
Ala
Lys
305
Trp
Tyr
Ile
Gln
His
385
Arg
Leu
Gly
Glu
Gly
465
Thr
Gly
His
Thr
Lys

545
Gly

Ser
Thr
290
Asp
Asp
Ile
Arg
Gln
370
Tyr
Asp
Gly
Ser
Leu
450
Glu
Thr
Tyr
Asp
Ile
530

Phe

Phe

Gly
275
Ala
Leu
Glu
Met
His
355
Asn
Leu
His
Met
Lys
435
Asp
Gly
Gly
Gly
Phe
515
Phe

Glu

Lys

260

Pro

Leu

Lys

Ala
340
Asn
Thr
Ser
Met
Asp
420
Gly
Gly
Asp
Lys
Leu
500
Phe
Phe

Gly

Glu

Gly

Tyr

Glu

Ala

Gly

325

Asp

Val

Pro

Phe

Val

405

Glu

Glu

Asp

Ala

Leu

485

Lys

Lys

Lys

Asp

Asp

Ile
Val
Arg
Asn
310
Asp
Lys
Glu
Ile
Gln
390
Leu
Leu
Glu
Val
Thr
470
Pro
Cys
Ser
Asp
Thr

550
Gly

Val
Trp
Thr
295
Gly
Leu
Gln
Asp
Gly
375
Ser
Leu
Tyr
Leu
Asn
455
Tyr
Val
Phe
Ala
Asp
535

Leu

Asn

Asp
Ile
280

Gly

Ala

Lys
Gly
360
Asp
Val
Glu
Asn
Phe
440
Gly
Gly
Pro
Ala
Met
520
Gly

Val

Ile

Ala
265
Thr
Ser
Asn
Gly
Asn

345

Ser

Leu
Phe
Val
425

Thr

His

Trp
Arg
505
Pro
Asn

Asn

Leu

79

Leu

Tyr

Asp

Thr

Phe

330

Gly

Val

Pro

Ser

Val

410

Asp

Gly

Lys

Leu

Pro

490

Tyr

Glu

Tyr

Arg

Gly

Lys
Ala
Glu
Val
315
Tyr
Ile
Gln
Val
Lys
395
Thr
Gly
Val
Phe
Thr
475
Thr
Pro
Gly
Lys
Ile

hhHhH
His

Ala
Ala
Pro
300
Ile
Asn
Lys
Leu
Leu
380

Asp

Ala

Val
Ser
460
Leu

Leu

Asp

Thr
540
Glu

Lys

Asp
Val
285
Leu
Gly
Ser
Ala
Ala
365
Leu
Pro
Ala
Ser
Pro

445
Val

Val
His
Val
525
Arg

Leu

Leu

Lys
270
Gln
Ala
Pro
Asp
Asn
350
Asp
Pro
Asn
Gly
Gly
430
Ile
Ser
Leu
Thr
Met
510
Gln
Ala

Lys

Glu

Lys

Ser

Leu

Leu

Asn

335

Phe

His

Asp

Glu

Ile

415

Gly

Leu

Gly

Ile

Thr

495

Lys

Glu

Glu

Gly

Tyr

Asp
Leu
Val
Asn
320
Val
Lys
Tyr
Asn
Lys
400
Thr
Thr
Val
Glu
Cys
480
Leu
Gln
Arg
Val
Ile

560

Asn
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565

570

575

Asp Phe Gly Val Phe Gln Trp His Ala Asp Gly Ser Ser Thr Ala Ala

Lys

<210> 33
<211> 59

212>

213> A
£220>

223>

<400> 33
Met Asp Asp Ile Lys

1
Ala

Asp
Glu
Lys
65

Ser
Met
Gln
Ala
Ile
145
Asp
Thr

Glu

Gln

Gln
Ile
Tyr
50

Ile
Ser
Ile
His
Ala
130
His
Gly
Ala

Asn

Met
210

3

PRT

TH

Trp
Asn
35

Asp
Val
Thr
Ser
Ile
115
Lys
Asp
Leu
Gly
Ile

195

Leu

580

J&

Gly
20

Ala
Asp
Asn
Gln
Pro
100
Met
Tyr
Lys
Lys
Glu
180

Asp

Arg

5
Asp

Lys
Ala
Asp
Pro
85

Gly
Arg
Ile
Gln
Ala
165
Lys

Phe

Gln

LivK 330/331-cpYFP

Val

Met

Gly

Cys

Gly

70

Ala

Ala

Thr

Leu

Gln

150

Ala

Asp

Val

Ala

Ala

Glu

Gly

Asp

95

Ile

Ser

Thr

Ala

Glu

135

Tyr

Asn

Phe

Tyr

Arg
215

Val
Phe
Ile
40

Pro
Lys
Asp
Asn
Gly
120
Thr
Gly
Ala
Ser
Tyr

200
Ser

585

Val
Asn
25

Lys
Lys
Tyr
Ile
Pro
105
Leu
Val
Glu
Asn
Ala
185

Gly

Val

80

Gly
10

Gly
Gly
Gln
Val
Tyr
90

Glu

Asp

Lys

Val
170
Leu

Gly

Ala

Ala

Asp

Ala

Ile

75

Glu

Leu

Ser

Pro

Leu

155

Val

Ile

Tyr

Leu

Met

Arg

Lys

Val

60

Gly

Asp

Thr

Ser

Gln

140

Ala

Phe

Ala

Tyr

Lys
220

Ser
Gln
Leu
45

Ala
His
Glu
Gln
Gln

125
Arg

Phe
Arg
Pro

205
Thr

590

Gly
Ala
30

Val
Val
Leu
Gly
Arg
110
Gly
Ile
Ser
Asp
Leu
190

Glu

Gln

Pro
15

Ile
Gly
Ala
Cys
Ile
95

Gly
Pro
Ala
Val
Gly
175
Lys

Met

Phe

Ile

Lys

Val

Asn

Ser

80

Leu

Tyr

Thr

Ile

Gln

160

Ile

Lys

Gly

Met
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Gly
225
Ala
Pro
Pro
Ala
Lys
305
Trp
Val
Lys
Tyr
Asn
385
Lys
Thr
Thr
Val
Glu
465
Cys
Leu

Gln

Arg

Pro

Ala

Ala

Ser

Thr

290

Asp

Asp

Tyr

Ile

Gln

370

His

Arg

Leu

Gly

Glu

450

Gly

Thr

Gly

His

Thr

Glu
Glu
Asn
Gly
275
Ala
Leu
Glu
Ile
Arg
355
Gln
Tyr
Asp
Gly
Ser
435
Leu
Glu
Thr
Tyr
Asp

515
Ile

Gly
Gly
Gln
260
Pro
Leu
Lys
Lys
Met
340
His
Asn
Leu
His
Met
420
Lys
Asp
Gly
Gly
Gly
500

Phe

Phe

Val
Met
245
Gly
Tyr
Glu
Ala
Gly
325
Ala
Asn
Thr
Ser
Met
405
Asp
Gly
Gly
Asp
Lys
485
Leu

Phe

Phe

Gly
230
Leu
Ile
Val
Arg
Asn
310
Asp
Asp
Val
Pro
Phe
390
Val
Glu
Glu
Asp
Ala
470
Leu
Lys

Lys

Lys

Asn
Val
Val
Trp
Thr
295

Gly

Leu

Glu
Ile
375
Gln
Leu
Leu
Glu
Val
455
Thr
Pro
Cys

Ser

Asp

Ala
Thr
Asp
Ile
280
Gly
Ala
Lys
Gln
Asp
360
Gly
Ser
Leu
Tyr
Leu
440
Asn
Tyr
Val
Phe
Ala

520
Asp

Ser Leu Ser

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

Met

Gly

81

Pro
250
Leu
Tyr
Asp
Thr
Phe
330
Asn
Ser
Gly
Leu
Phe
410
Val
Thr
His
Lys
Trp
490
Arg

Pro

Asn

235
Lys

Lys
Ala
Glu
Val
315
Asp
Gly
Val
Pro
Ser
395
Val
Asp
Gly
Lys
Leu
475
Pro
Tyr

Glu

Tyr

Asn
Arg
Ala
Ala
Pro
300
Ile
Tyr
Ile
Gln
Val
380
Lys
Thr
Gly
Val
Phe
460
Thr
Thr
Pro

Gly

Lys

Ile
Tyr
Asp
Val
285
Leu

Gly

Asn

Leu
365
Leu
Asp
Ala
Gly
Val
445
Ser
Leu
Leu
Asp
Tyr

525
Thr

Ala
Asp
Lys
270
Gln
Ala
Pro
Ser
Ala
350
Ala
Leu
Pro
Ala
Ser
430
Pro
Val
Lys
Val
His
510

Val

Arg

Gly
Gln
255
Lys
Ser
Leu
Leu
Asp
335
Asn
Asp
Pro
Asn
Gly
415
Gly
Ile
Ser
Leu
Thr
495
Met

Gln

Ala

Asp
240
Asp
Asp
Leu
Val
Asn
320
Asn
Phe
His
Asp
Glu
400
Ile
Gly
Leu
Gly
Ile
480
Thr
Lys

Glu

Glu
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530 535 540

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu Lys Gly
545 550 555 560
Ile Gly Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu Glu Tyr
565 570 575
Asn Phe Gly Val Phe Gln Trp His Ala Asp Gly Ser Ser Thr Ala Ala
580 585 590
Lys
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