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L. —FRtGES, HEEE T ridal & E A KA R T IN FL 2 Ik—&E BRIk
|1 —F2 2 JR—IE R Ik2—F1 2 Ik, HerhF1 2 Ik 7 51128SEQ 1D No. 1AISEQ ID No. 2H
& —F, F22 IkF 51 9SEQ ID No.3~SEQ ID No. 14/ f{{E & —Fi.

2 MRPERCFE R TR L&, HREE T :F2Z IkF FI28SEQ 1D No.8~SEQ 1D
No. I3 FE=E —Fh.

SARERFE R IR @& & H , HAMELE T B B I K 10~ 202 2
i3

4 ARYE BRI BR3P @& &, HARRETE T BB R IR 117 518 : GHGTGSTGSGS
(SEQ ID No.15) .

5. RIERUCRIZ R Ik F il & & 8, HAFAEAE T B AR IR2 89K FE N5~ 1042 2
78

6. HRIEBCFIEREFTR Al & & 8, HARHEE T R P K20 7 51 9 : GHGTGST (SEQ
ID No.16) .

7. GRS AR R 1 ~64F — T Frdk k& S E B P51

8. AU EL R 1 ~64F — T pfrad 1) i 2 3 1 1) 45 7 02« BRI 23R 1 ~ 64 — T i 1R 1) i
G ERARNREF I F AT RIE, 2 JFaiz 2.

9 AR EE R 1~ 64T — Wi Fir i 1) fi & B 3 7000 4 B g A7 28 e b i R 10 B A, PR3k 3, 4

i e L B4 40 B o

10 AR BRI LRI P IR B B , HAFAEAE T : FE PO EhR il ik W FE AR SN DB P

DB,
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— M BAocE2 R TS ER L EN A

RAR G
(00011 A BB S AL MBOR AU 5 i) o — P& A ApcE2 R AR (¥ il 5 8 11 S LN

BEEEA

[0002]  FWARA M2 1) I e b R B AR G 22 B, B0 2 D' AR 6 2 Wl S 6 75 S #
S SE RIS AR RO UR E A SR AT AR E AT 5 B gt FH650nm—900nmis B 1 5% 5 o R AaX AN
Bt B R 5 EEUN EHU /N BT S5 50/ o IR A K, VB 0 E IR EN I AL 2 (PR 2
B A NSO E A FR A E B R E 1 BphP) .

[0003]  /DALUEA PN T S MR EE AR R R T 2 IR R 1818 e R 4
TR B AEAAR o 1 L 8 JIE A ol A7 AE AN ) TR G A% B 2 B 1 R — B = AN Bl e dE 2 1 T
5, OO R NI AT 4l 1 Y Bt 2 BE 1 (BphP) , & L] AR I 45 A 1 i 5 R 2
PCB.

[0004]  HAHEWF, XK H ¥4 Chroococcidiopsisthermalissp.PCC7203 1 jl) 5 Wi & H
T FHEApcF2BE AT 3 R TRE ki , 15 8] — KAV L6 AL 20 4N 698 6 8 1, Hoal dir 4 NBDFP
R EA L HIBDFPL. 1, N &5 & ISR R BV E , e KRR K N682nm, 2 Y6 I K 707nm;;
BDFP1. 2, F KW K A642nm, 9% Y63 K:668nm . BDFP £ 41|56 Y% 2R 1 FLAG BN 40 11, B
St as G, AR RR T L I 52 M o PRI 5 1T FH T 00 N R 40 i 2 2 H 41 B 46 V% A 4t B idk
FTFRIC, HiE T AR ic FLERAT B A L 2o 25

[0005] AT 5T KB, ApcE2 (1-273) , >k H ¥ 4l F Synechococcussp.PCC7335, HH
S7335_3294%mtD , I 17 A1 A £ <5 (1) 2 e G B w0 = R B AR, TR b 5 6 2 2 DL S 7
B, Hob itk s b S 4 45 6 R (K ApcE1 L 40nm. ‘e 5 3 21 IH K PEB R 41, fi¢ KW Yic I 78
614nm, i K9 GIELE628nm; 15758 W IH ZPCBE 4, Hir KWW I& AE 700nm , B K9 G & £E
714nm; V] DOEEOCHUEAZRP OB, I — P L0 27 14nm, 6 AET26nm, 4 B HT 2 J6hRid
BT g iA B 1) KR e R K .

[0006]  H1T-ApcE2@ M, 75 ZEAE & R EE AR 77 (3. 5mol /LIRZ) M 461 TV s R %
BN, MO S bR L . ©F SCHR (B R AR A RDL BB R IO e F
B D] . 2017 .) k38 - X 8 N  Coif IR A B2 Loop A (T7-161) 1B 70 2Rk BSUiE , HF 3% #
e B AT

[0007]  H11E NFERF ST H LAApcE2 (24-245) AR 3047 25 Rl o4 Ji5 » 759 B BDFP3 5 R 51 &
1 A T ATV 1) R, 455 YR P OB , BT DA K AT B A e 2 47 2 e ds i, (2 TR
R 7L BN P A L H A 2 P 2 B

RAARE

[0008] 7RI EAT H HIAE T4 HE—Fh & H Apc E2 TR A il 25 11 S H B FH , R ApcE2 2R
AR AR FL SH A AR PR DO B 5 1 ) A

[0009] A& W TR B 50 AR5 562 -
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[0010] —FhEh& G, HEERFEI N F12 Ik—EE R Ik —F2 2 fk—& 3R 5 ik
2—F1Z ik, L F1 Z ik 9 512NSEQ ID No. 1FISEQ ID No.2HH AT & — M, F2 2 Ik B 51N
SEQ ID No.3~SEQ ID No.l49[f{ff 2 —F,

[0011]  j—B4h, F2Z ik)F %1 9SEQ ID No.8~SEQ ID No.13H AFEE—Fh.

[0012]  t— D, AR KL K E 10~ 20 L

[0013]  gk—2Pth, EELRY KL /5 514 : GHGTGSTGSGS (SEQ 1D No.15) o

[0014]  gE—Dth , BRI K20 BEN5~ 10N R -

[0015]  gE— D, EEAR Y BR20 /7 514 : GHGTGST (SEQ 1D No.16) o

[0016]  gwfd _LiRIIaL & &AM T,

[0017] iR M@h & 8 W6l 5k o BIR R A R A M gig T ) S NAE T R IE
2 JaaiAg 2,

[0018] iR [ylG H AR XS AR B EEAT 2 e Amac i S L AL et , 4 A e FLBh A A0 A
[0019]  Ht—Dh, 7558 Fehric H B AR SN I Bt =P O B.

[0020] AR BH A 2 RCR A2 < AR B vl Ik K Ap e E2 98 A8 Ak 15 48 3o 356 PR T8 e s 1 i 9
W5 85 1 W AEBDFP1 . 18{BDFPL . 24T il 545 21— M5 8 8, 321 1 ApcE2 R AZARAEI 7.3)
V20 bR B S8 IR S5 1) R I B IAE 2 e AR il it AR AR SN I UL R P OB, 1]
AR G B 3T A BRI (Y S

3 15 RF

[0021] &1 4BV-BDFP1.1/1. 20 %'k 5D 3% 5P @ B-BDFP3 ) W S ' 1 2 75 1]
[0022] W2 9t 2 8 7R KT B R 1 28 BB ifg 5

[0023] &3 NBDFP3 S5 &H A A AL EXT LA

[0024]  PE4 40 A 2 R IA AR B L R B 1 JE O 98 6 SRR 1%

BASHEA

[0025] 7% BH R K ApcE2 598 484K (SEQ 1D No.3~SEQ ID No. l14fT R~ TR —Fh) i@
RS L (SEQ ID No.15.SEQ ID No.16) 54203 5 PH TR ootk i 51 95 5 4 1 T 0t
BDFP1.1 (SEQ ID No.1) B{BDFP1.2 (SEQ ID No.2) #ATRl& 55—l & &G, LIS
ApcE2 AR PR 7 FL 3 0 4 M R b 1o 1) 2 Y 5 55 1) 1)
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[0026]

A4

SEQID

IR P

BDFP1.

NREVVETLKEFLADGEKRVQVAGVIGTNAAEVVKTAVSLLFQEYPELVSPGGCAYTTRRYNMCV
RDMNYFLRMCSYAIVAGDASVLDERLLAGLRDTFNSLGIPLGPTARSIQLMKKIVKEKLVTAGMT
NITFVDEPFDYIAREISETEI

BDFP1.

NREVVETLKELLADGEKRVQVAGVIGTNAAEVVKTAVSLLFQEYPELVSPGGCAYTTRRYNMCV
RDMNYFLRMCSYAIVAGGASVLDERLLAGFRDTFNSLGIPLCPTARSIQLMKKIVKEKLATAGMT
NIAFVDEPFDYIAREISETEIL

ApcE2
RA

VINGAHQRDR YPNHSEMQTL STFLRTGLQR LEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEELVG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAW LKGLFFSGKP
SVPSRFQAIN IADYGAVRMK KAMRDLGWFL RYITYAVVAG DTSIITVNTR GLRGIIPEDV
TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFLRTGNQR LETAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEELVG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAW LKGLFFSGKP
SVPSRFQAIN IADYGAVRMK KAMRDLGWFL RYITYAVVAG DTSIITVNTR GLRGIIPEDV
TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFLRTGNQR TEITAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEELVG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAW LKGLFFSGKP
SVPSRFQAIN IADYGAVRMK KAMRDLGWFL RYITYAVVAG DTSIITVNTR GLRGIIPEDV
TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEELVG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAW LKGLFFSGKP
SVPSRFQAIN IADYGAVRMK KAMRDLGWFL RYITYAVVAG DTSIITVNTR GLRGIIPEDV
TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEETSG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAW LKGLFFSGKP
SVPSRFQAIN IADYGAVRMK RSMRDLGWFL RYITYAVVAG DTSIHTVNTR GLRGIIPEDV
TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEELVG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAW EKGDFFSGKP
SVPSRFQAIN IADYGAVRMK KAMRDLGWFL RYITYAVVAG DTSIITVNTR GLRGIIPEDV
TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV
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[0027]

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEELVG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAY EKGDFFSGKP
SVPSRFQAIN JADYGAVRMK KAMRDLGWFL RYITYAVVAG DTSIHTVNTR GLRGIIPEDV
TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEITAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQPEELVG MPGSGYFVAE DYLSPKSRRQ TGNGHSVQNS SSSITNPVAW ERGDFFSGKP
SVPSRFQAIN IADYGAVRMK KAMRDLGWFL RYITYAVVAG DTSIITVNTR GLRGIIPEDV
TVATTVALQE MOQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQ SPKSRRQ TGNGHSVQNS SSSITNPVAY EKGDFFSGKP SVPSRFQAIN IADYGAVRMK
KAMRDLGWFL RYITYAVVAG DTSIITVNTR GLRGIIPEDYV TVATTVALQE MQWKSLSFFP
VDSAAAALVR RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQ GNGHSVQNS SSSITNPVAY EKGDFFSGKP SVPSRFQAIN IADYGAVRMK KAMRDLGWFL
RYITYAVVAG DTSHTVNTR GLRGIIPEDV TVATTVALQE MQWKSLSFFP VDSAAAALVR
RYFDVLIADY QV
VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
YFEQ QNS SSSITNPVAY EKGDFFSGKP SVPSRFQAIN IADYGAVRMK KAMRDLGWFL
RYITYAVVAG DTSHTVNTR GLRGIIPEDV TVATTVALQE MQWKSLSFFP VDSAAAALVR
RYFDVLIADY QV

VINGAHQRDR YPNHSEMQTL STFERTGNQR TEIAQTLAQH ANEIVAAGGK RIFVGGNPMA
14 YFEQ VAY EKGDFFSGKP SVPSRFQAIN IADYGAVRMK KAMRDLGWFL RYITYAVVAG
DTSIHITVNTR GLRGIIPEDV TVATTVALQE MQWKSLSFFP VDSAAAALVR RYFDVLIADY QV

EER
15 GHGTGSTGSGS
Eial

R
16 GHGTGST
K2

[0028] Ak BH AR ) S 58 7 T

[0029] 1.7%0f%

[0030] W6 HEE A B R dmbd 7 41 v % 22 AR pET28 8 # pcDNA3 . 1 (Novagen) , £ Z|pET-p&,
FHpcDNA3. 1-fp:ires:eglp. /7 HI ] ARHE T B, B AT 3L K & Bl £p) 7 51 e B 13E N\ pET28%%
PRI, W] R B )7 £ BamHT AHind 11

[0031] N 7 HE KIAHT A 4 7= AR 45 A B U R P O B D8 BB 1, Uk pET—{ il i % 1
YEFEN & FRipACYC—ho1-hy 2] K AT BEBL2 14 i A .« S A pACYC—hol—hy2 B T~ F ik 4 %,
FERUE R ho LA I AL 38 S AR SR E L A, hy 2 R el B 25 A IR A

[0032] 2. Kt B ik P ik S B Alifh

[0033] HAHALHIBL2IAHMAELSC, B FRAEAM o A7 RIABE R (20ug/ml) I FH 2 (17ng/
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ml) LBE; FRHH o 250 . DIEIA 30, 4~0. 61, 48 HI LmM SR P4 2 -B-D-Bai A F- FLBE H (IPTG) 5%
Fik5~16/N, SRIGAE4°C, 12,000 X g5 .03min, YA LRI, £ K e 2k, 46 AR A AE4°C
B B T-20°C KR

[0034]  7F LikiF5 5 R IE RN P I\ SmL TV 1 _EFESE iR 78 7 FE &, B R A5 10 7 =X
AT AR S 200 PR Y S D6 AU B AR VKKV S 0 o i 7S Dy R 10 9 300W, B K 1s, [T 2ss
2400k GG G, M E4°C,12000r/min, 85.0:40min /5 , B AT EL by i 4 A4t

[0035] HRES T & RE AR MENT BAGPIRUT B e mINDAE A I 265 A A4 AR 1) 200mM
TR R DL JE IR 75K B2 B N R & & AER () Nk, S8 )5 HIS A
PRAR I _ERE SR AN AT, 2 SR mT DA A o B JE KR R B RS A AR R IR AR 22 R AT L0
FEAEARAR 1 2 24 S Wk 1, B Jm T ImL i B G2 3 W 08 70K H 10 3 e i R SR o N A
e G 77 2 FHELution Buf feryelii#iNi B 1, fx J5 O M AR AR B 28 K AR B . JZ A Aok
T4 CH20% L BEEAT LM kB H B8 B 7 ZAE4C, A SR 1) R g ph il il O
HTo

[0036]  3.MFLANYIAM MR ) Kk

[0037] 4 HEK 293T HeLa®B{U-20SHH i £5 7= /£ & 10 % fifi 4 Ifi 35 B DMEM %5 7% 2
(Invitrogen) H, B CHO-KI14I B R E & 10 % G2 MG F- 12K 32 b i A
Lipofectamine®2000 (Invitrogen) BE4T 45 4y 5 YL}, Lipofectamine®20005DNALL3: 1 (] :
ng) ML R AT M B 77 3£0pt i-MEM® VR A 10438 5 , SE RPN B EL Qe i v . 5~
6h 5 » B 45 S P DMEMES 77 3

[0038] 4. 3R ANER 4> PR B A AR

[0039] i8R AE FHindividual Bz, AIECA 100 X 1. 49NAHE Y85 I ECLIPSE Ti-Ef3|
BB RS ERJE R A RR I RS0, SRR B SHOR 45 74 A IR BH 2 s (STM) R o A6
640nmf S48 % %% (100mW, CUBE 640-100C, COHERENT) ¥ & FR%% 6 o f# i S NTS-
Elements ARFMF: (JE ) 5 HIf B T 5 CCDAAML (Andor iXon3DUS9T) 4T Bk K4 . fdi ]
NIS-Elements ARXE{G3E4T40FE

[0040] 5. %% & EANLE BT A

[0041] 25 ¥R JE RS FBradfordik , Z Y A4 MEAEH .

[0042]  BDFP#%GHE [ 45 ML %), FESWISS-MODELIE FE IR 55 2% b 72 1 1 FH B AR J 71) o il
T2 g (Spirulina platensis) AL FH ApeB (pdb code: 1ALL) , Xt b B4 N Swiss—
PDBViewer, ikA4.1.% FHPyMOL (http://www.pymol .org/) Bl A &5 K .

[0043] 6. )G HT

[0044] i@t 4y BB EE LT (DUSBDO, Beckman-Coul ter) SRfa il €4 28 8% [ 1 8 4 —nT W%
Bk AN 25 S I H A 2BV, 7E390nm At R IR R % e =39, 900M-1em—1 5 IR &5 A 1Lt
ZPOB A T IR ZE VAW, pH2) , 7E702nmAb W U 2% e =38, 000M-1cm—1.

[0045] IR e BT (F320, REHS AR EHE KRB AR AR A 7)) A2 6 A1 .
[0046] " [f4 &5 G S Mt A5 3F — 20 B AN B, BB LTI STt 5145 T 0 BH AR & BH 1T
AN T PR A< % B B PR3P 96 L

[0047] Syt f51

[0048] Azt 451 o 48 FH A Apc E2 9% A8 44 JyBDFP3 J: BDFP3 (A 88-106) , %2 4 iR i 51 N SEQ

7
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ID No.9.SEQ ID No.l1fi7=. Bl 1NBV-BDFPL.1/1. 2[5 3¢ 5% 5t 1% 5P © B-BDEP3 [ W i
Jeitk E B &, 7] 0L A T Rb-A I BDEPL . 1 BDFPL . 2, HWR U 98 6 it sd X B S , 8 T % 6hE
BILIRFERE , BE A SOk e & 148 FIBDFP3 R A B

[0049]  —FhERAEEABDFPL.1:3:1.1, HE LR 55 WISEQ 1D No. 17FiR.

[0050]  —FhEhA R FHBDFPL.2:3:1.2, HE LR 5 FIWISEQ 1D No. 18F17.

[0051]  — gl &8 FABDFP1.2:3 (A 88-106) : 1.2, &L T HIUISEQ 1D No. 19F77~ .
[0052]

EQID
47 i LR
No.

NREVVETLKEFLADGEKRVQVAGVIGTNAAEVVKTAVSLLFQEYPELV
SPGGCAYTTRRYNMCVRDMNYFLRMCSYAIVAGDASVLDERLLAGLR
DTFNSLGIPLGPTARSIQLMKKIVKEKLVTAGMTNITFVDEPFDYIAREIS
ETEIGHGTGSTGSGSVINGAHQRDRYPNHSEMQTLSTFERTGNQRTEIA
QTLAQHANEIVAAGGKRIFVGGNPMAYFEQPEELVGMPGSGYFVAED

BDEPL.1:3:1.1 17 YLSPKSRRQTGNGHSVQNSSSSITNPVAYEKGDFFSGKPSVPSRFQAINI

ADYGAVRMKKAMRDLGWFLRYITYAVVAGDTSIITVNTRGLRGIIPED
VIVATTVALQEMQWKSLSFFPVDSAAAALVRRYFDVLIADYQVGHGT
GSTNREVVETLKEFLADGEKRVQVAGVIGTNAAEVVKTAVSLLFQEYP
ELVSPGGCAYTTRRYNMCVRDMNYFLRMCSYAIVAGDASVLDERLLA
GLRDTFNSLGIPLGPTARSIQLMKKIVKEKLVTAGMTNITFVDEPFDYIA
REISETEI
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[0053]

NREVVETLKELLADGEKRVQVAGVIGTNAAEVVKTAVSLLFQEYPELV
SPGGCAYTTRRYNMCVRDMNYFLRMCSYAIVAGGASVLDERLLAGFR
DTFNSLGIPLCPTARSIQLMKKIVKEKLATAGMTNIAFVDEPFDYIAREIS
ETEIGHGTGSTGSGSVINGAHQRDRYPNHSEMQTLSTFERTGNQRTEIA
QTLAQHANEIVAAGGKRIFVGGNPMAYFEQPEELVGMPGSGYFVAED
YLSPKSRRQTGNGHSVQNSSSSITNPVAYEKGDFFSGKPSVPSRFQAINI
ADYGAVRMKKAMRDLGWFLRYITYAVVAGDTSIITVNTRGLRGIIPED
VTVATTVALQEMQWKSLSFFPVDSAAAALVRRYFDVLIADYQVGHGT
GSTNREVVETLKELLADGEKRVQVAGVIGTNAAEVVKTAVSLLFQEYP
ELVSPGGCAYTTRRYNMCVRDMNYFLRMCSYAIVAGGASVLDERLLA
GFRDTFNSLGIPLCPTARSIQLMKKIVKEKLATAGMTNIAFVDEPFDYIA
REISETEI
NREVVETLKEFLADGEKRVQVAGVIGTNAAEVVKTAVSLLFQEYPELV
SPGGCAYTTRRYNMCVRDMNYFLRMCSYAIVAGDASVLDERLLAGLR
DTFNSLGIPLGPTARSIQLMKKIVKEKLVTAGMTNITFVDEPFDYIAREIS
ETEIGHGTGSTGSGSVINGAHQRDRYPNHSEMQTLSTFERTGNQRTEIA
QTLAQHANEIVAAGGKRIFVGGNPMAYFEQSPKSRRQTGNGHSVQNSS
19 SSITNPVAYEKGDFFSGKPSVPSRFQAINIADYGAVRMKKAMRDLGWF
LRYITYAVVAGDTSITVNTRGLRGIIPEDVTVATTVALQEMQWKSLSFF
PVDSAAAALVRRYFDVLIADYQVGHGTGSTNREVVETLKEFLADGEKR
VQVAGVIGTNAAEVVKTAVSLLFQEYPELVSPGGCAYTTRRYNMCVR
DMNYFLRMCSYAIVAGDASVLDERLLAGLRDTFNSLGIPLGPTARSIQL
MKKIVKEKLVTAGMTNITFVDEPFDYIAREISETEI

[0054] Wi ZmAt b iREh & 2R A RO K 7 21 v B ik N R IgAT i , 506 2P O BRI TR N &
BEHA,AEROCEREA FH2NEREALRBITE PR EEMERE, a B REA
BDFP1.1:3-P®B:1.1,b Nt 2B HBDFP1.2:3-P®B: 1.2,

BDFP1.2:3:1.2 18

BDFP1.1:3(A8
8-106):1.1

[0055]  fREX AL 515 BIAh & R E , HEAT TS 70 A s SR 5 4R B AR S IO (U R P @B, FRK
BTG T, S5 R N R PR
[0056]
Absorption Emission Extinction Quantum Molecular Yield
Fusants Amax (NM) Amax (NM) coefficient yield brightness in E. coli
e (M'em™) D (%) (vs. IFP2.0,%) (mglL)
BDFP1.1:3:1.1? 677 707 52000 5.0 35 31.2
BDFP1.1:3:1.1° 694 722 63000 2.8 23
BDFP1.1:3(A88-106):1.1% 684 711 62000 3.2 26 16.05
BDFP1.1:3(A88-106):1.1° 690 721 79000 2.3 24
BDFP1.2:3:1.2° 643 671 56000 12.7 95 29.6
BDFP1.2:3:1.2° 708 722 128000 5.1 87

[0057]

®p=7.5 7.5mM 'em ) 153,

[0058]
[0059]

Il

DGR GG IR PAAE620nm . R R H I 7> T, Rl 2L IFP2.0 (e o

akf il 4ifk J5 , 7620mM KPB,0.5M NaCl,pH5. 622 i3t k4T 61047 .
bFE B AL 5, RSN IR L 2P O B,
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[0060]
[0061]
[0062]
[0063]
[0064]
[0065]
[0066]

K3 NBDFP3 Sl & i A L EEXTEE 1A

A:BDFP1.1/1.2:3:1.1/1.2:IRES: eGCFPARVRMIDGHH 1P D B;
B:BDFP1.1/1.2:3:1.1/1.2:IRES: eGFPER G (1 2P DB (GuM) ;
C:BDFP1.1/1.2:IRES: eGFP¥R Nt {4 2P D B,

D:BDFP3: IRES : eGFPER MG 4 2P OB,

E:iRFP720: IRES: eGFP,

W i b Fh A B R FE IR R 4 v B R NHEK 293T HeLa4iiffy , 25 2H ik A4 il ta

FEA RSN IICEERP OB, WL BB UG i B 487K, (¢) BDFP1.1:3:1. 1/EHEK293T
Y 235 5 1K %t A% & s (d) BDFPL.2:3:1. 27EHEK293 T4 i v 2635 J5 (1 7 6 8 |
(e) BDFP1.1:3:1.17EHEK293T4H Ml K ik 8 It B (4 R P © B I ROt AR K s (f)
BDFP1.2:3:1.27EHEK293T4H i H I8 FH IR GBI L R P O BfE 2 5 B

[0067]

GRS AR T RoR T, FF eGP LB IER LK P J5 , Fi 2L

IFP2.075%),BDFP1.1:3:1.1,BDEP1.1:3-P®B: 1.1 f1iRFP720%1% S N ex=650/45, Aen
=720/40nm:BDFP1.2:3:1.2MIBDFP1.2:3-P®B: 1.2 S H NAex=630/20,Aen="720/
40nm. Lt 41 )R 50um.
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SEQUENCE LISTING
<110> Rl K

IR E R AR KA R 2 7]

<120> —F& 4 ApcE2 5 AR 1 b A8 1 Je L v

<130>
<160> 19

<170>

210> 1
211> 15
<212> PR
213> A
<400> 1

Asn
1
Lys
Val
Ser
Arg
65
Gly
Thr
Gln

Thr

Ile
145

Arg
Arg
Lys
Pro
50

Asp
Asp
Phe
Leu
Asn

130

Ser

210> 2
<211> 150
<212> PRT
213> NLAH
<400> 2
Asn Arg Glu Val

Glu
Val
Thr
35

Gly
Met
Ala
Asn
Met
115

Ile

Glu

Val
Gln
20

Ala
Gly
Asn
Ser
Ser
100
Lys

Thr

Thr

Val

Val

Val

Cys

Tyr

Val

85

Leu

Lys

Phe

Glu

Val

Glu

Ala

Ser

Ala

Phe

70

Leu

Gly

Ile

Val

Ile
150

PatentIn version 3.5

Thr

Gly

Leu

Tyr

95

Leu

Asp

Ile

Val

Asp
135

Leu
Val
Leu
40

Thr
Arg
Glu
Pro
Lys

120
Glu

Lys
Ile
25

Phe
Thr
Met
Arg
Leu
105

Glu

Pro

Glu
10
Gly

Gln

Cys
Leu
90

Gly

Lys

Phe

Phe

Thr

Glu

Arg

Ser

75

Leu

Pro

Leu

Asp

Leu

Asn

Tyr

60

Tyr

Ala

Thr

Val

Tyr
140

Ala
Ala
Pro
45

Asn
Ala
Gly
Ala
Thr

125
Ile

Asp
Ala
30

Glu
Met
Tle
Leu
Arg
110

Ala

Ala

Gly
15

Glu
Leu
Cys
Val
Arg
95

Ser

Gly

Arg

Glu

Val

Val

Val

Ala

80

Asp

Ile

Met

Glu

Glu Thr Leu Lys Glu Leu Leu Ala Asp Gly Glu

11



CN 109553689 A

.1l

2/18 T

1

Lys Arg Val

Val

Ser

Arg

65

Gly

Thr

Gln

Thr

Ile
145

Lys
Pro
50

Asp
Gly
Phe
Leu
Asn

130

Ser

<210> 3
211> 222
<212> PRT
213> NT&EMK
<400> 3
Val Ile Asn Gly

1
Met

Ile
Gly
Pro
65

Asp

Val

Gly

Gln

Ala

Lys

50

Glu

Tyr

Gln

Leu

Thr
35

Gly
Met
Ala
Asn
Met
115

Ile

Glu

Thr
Gln
35

Arg
Glu
Leu

Asn

Phe

Gln
20

Ala
Gly
Asn
Ser
Ser
100
Lys

Ala

Thr

Leu
20

Thr
Tle
Leu
Ser
Ser

100
Phe

Val

Val

Cys

Val
85

Leu
Lys

Phe

Glu

Ala

Ser

Leu

Phe

Val

Pro

85

Ser

Ser

Ala

Ser

Ala

Phe

70

Leu

Gly

Ile

Val

Ile
150

His

Thr

Ala

Val

Gly

70

Lys

Ser

Gly

Gly

Leu

Tyr

95

Leu

Asp

Ile

Val

Asp
135

Gln

Phe

Gln

Gly

95

Met

Ser

Ser

Lys

Val
Leu
40

Thr
Arg
Glu
Pro
Lys

120
Glu

Arg

Leu

His

40

Gly

Pro

Arg

Ile

Pro

Tle
25

Phe
Thr
Met
Arg
Leu
105

Glu

Pro

Asp
Arg

25
Ala

Asn
Gly
Arg
Thr
105

Ser

12

10
Gly Thr

Gln Glu

Arg Arg

Cys Ser
75
Leu Leu

90
Cys Pro

Lys Leu

Phe Asp

Arg Tyr
10
Thr Gly

Asn Glu

Pro Met

Ser Gly

75
Gln Thr
90

Asn Pro

Val Pro

Asn

Tyr

Tyr

60

Tyr

Ala

Thr

Ala

Tyr
140

Pro

Leu

Ile

Ala

60

Tyr

Gly

Val

Ser

Ala
Pro
45

Asn
Ala
Gly
Ala
Thr

125
Ile

Asn

Gln

Val

45

Tyr

Phe

Asn

Ala

Arg

Ala
30

Glu
Met
Tle
Phe
Arg
110

Ala

Ala

His
Arg
30

Ala
Phe
Val
Gly
Trp

110
Phe

15
Glu

Leu

Cys

Val

Arg

95

Ser

Gly

Arg

Ser
15
Leu

Ala
Glu
Ala
His
95

Leu

Gln

Val

Val

Val

Ala

80

Asp

Ile

Met

Glu

Glu

Glu

Gly

Gln

Glu

80

Ser

Lys

Ala
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115

Tle Asn Ile Ala

Asp
145
Asp
Pro

Trp

Val

130
Leu

Thr

Glu

Lys

Arg
210

210> 4
211> 222
<212> PRT
213> NTERK
<400> 4

Val
1
Met
Ile
Gly
Pro
65
Asp
Val
Gly
Ile
Asp

145
Asp

Ile

Gln

Ala

Lys

50

Glu

Tyr

Gln

Leu

Asn

130

Leu

Thr

Gly Trp

Ser Ile

Asp Val
180

Ser Leu

195

Arg Tyr

Asn Gly

Thr Leu
20

Gln Thr

35

Arg Tle

Glu Leu

Leu Ser

Asn Ser
100

Phe Phe

115

Tle Ala

Gly Trp

Ser Ile

Asp
Phe
Ile
165
Thr

Ser

Phe

Ala

Ser

Leu

Phe

Val

Pro

85

Ser

Ser

Asp

Phe

Ile

Tyr
Leu
150
Thr
Val

Phe

Asp

His

Thr

Ala

Val

Gly

70

Lys

Ser

Gly

Tyr

Leu

150
Thr

Gly
135
Arg
Val
Ala

Phe

Val
215

Gln
Phe
Gln
Gly
55

Met
Ser
Ser
Lys
Gly
135

Arg

Val

120
Ala

Tyr

Asn

Thr

Pro

200
Leu

Arg
Leu
His
40

Gly
Pro
Arg
Tle
Pro
120
Ala

Tyr

Asn

Val Arg Met

Tle
Thr
Thr
185

Val

Ile

Asp
Arg
25

Ala
Asn
Gly
Arg
Thr
105
Ser
Val
Ile

Thr

13

Thr
Arg
170
Val

Asp

Ala

Arg
10

Thr
Asn
Pro
Ser
Gln
90

Asn
Val
Arg

Thr

Arg

Tyr
155
Gly
Ala

Ser

Asp

Tyr

Gly

Glu

Met

Gly

75

Thr

Pro

Pro

Met

Tyr

155
Gly

Lys
140
Ala
Leu
Leu

Ala

Tyr
220

Pro
Asn
Tle
Ala
60

Tyr
Gly
Val
Ser
Lys
140

Ala

Leu

125
Lys

Val

Arg

Gln

Ala

205
Gln

Asn
Gln
Val
45

Tyr
Phe
Asn
Ala
Arg
125
Lys

Val

Arg

Ala
Val
Gly
Glu
190

Ala

Val

His
Arg
30

Ala
Phe
Val
Gly
Trp
110
Phe
Ala

Val

Gly

Met

Ala

Ile

175

Met

Ala

Ser

15

Leu

Ala

Glu

Ala

His

95

Leu

Gln

Met

Ala

Ile

Arg
Gly
160
Ile

Gln

Leu

Glu

Glu

Gly

Gln

Glu

80

Ser

Lys

Ala

Gly
160
Ile
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165 170 175
Pro Glu Asp Val Thr Val Ala Thr Thr Val Ala Leu Gln Glu Met Gln
180 185 190
Trp Lys Ser Leu Ser Phe Phe Pro Val Asp Ser Ala Ala Ala Ala Leu
195 200 205
Val Arg Arg Tyr Phe Asp Val Leu Ile Ala Asp Tyr Gln Val
210 215 220
<210> b5
211> 222
<212> PRT
213> NTEMK
<400> 5
Val Tle Asn Gly Ala His Gln Arg Asp Arg Tyr Pro Asn His Ser Glu
1 5 10 15
Met GIn Thr Leu Ser Thr Phe Leu Arg Thr Gly Asn Gln Arg Thr Glu
20 25 30
Ile Ala Gln Thr Leu Ala Gln His Ala Asn Glu Ile Val Ala Ala Gly
35 40 45
Gly Lys Arg Ile Phe Val Gly Gly Asn Pro Met Ala Tyr Phe Glu Gln
50 55 60
Pro Glu Glu Leu Val Gly Met Pro Gly Ser Gly Tyr Phe Val Ala Glu
65 70 75 80
Asp Tyr Leu Ser Pro Lys Ser Arg Arg Gln Thr Gly Asn Gly His Ser
85 90 95
Val Gln Asn Ser Ser Ser Ser Ile Thr Asn Pro Val Ala Trp Leu Lys
100 105 110
Gly Leu Phe Phe Ser Gly Lys Pro Ser Val Pro Ser Arg Phe Gln Ala
115 120 125
Ile Asn Ile Ala Asp Tyr Gly Ala Val Arg Met Lys Lys Ala Met Arg
130 135 140
Asp Leu Gly Trp Phe Leu Arg Tyr Ile Thr Tyr Ala Val Val Ala Gly
145 150 155 160
Asp Thr Ser Ile Ile Thr Val Asn Thr Arg Gly Leu Arg Gly Ile Ile
165 170 175
Pro Glu Asp Val Thr Val Ala Thr Thr Val Ala Leu Gln Glu Met Gln
180 185 190
Trp Lys Ser Leu Ser Phe Phe Pro Val Asp Ser Ala Ala Ala Ala Leu
195 200 205
Val Arg Arg Tyr Phe Asp Val Leu Ile Ala Asp Tyr Gln Val

14
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210

<210> 6
211> 222
<212> PRT
213> NT&EMK
<400> 6
Val Ile Asn Gly

1
Met

Ile
Gly
Pro
65

Asp
Val
Gly
Ile
Asp
145
Asp
Pro

Trp

Val

Gln
Ala
Lys
50

Glu
Tyr
Gln
Leu
Asn
130
Leu
Thr
Glu

Lys

Arg
210

210> 7
211> 222
<212> PRT
213> NTERK
<400> 7

Thr
Gln
35

Arg
Glu
Leu
Asn
Phe
115
Tle
Gly
Ser
Asp
Ser

195
Arg

Leu
20

Thr
Tle
Leu
Ser
Ser
100
Phe
Ala
Trp
Tle
Val
180

Leu

Tyr

Ala

Ser

Leu

Phe

Val

Pro

85

Ser

Ser

Asp

Phe

Ile

165

Thr

Ser

Phe

His

Thr

Ala

Val

Gly

70

Lys

Ser

Gly

Tyr

Leu

150

Thr

Val

Phe

Asp

215

Gln

Phe

Gln

Gly

95

Met

Ser

Ser

Lys

Gly

135

Arg

Val

Ala

Phe

Val
215

Arg
Glu
His
40

Gly
Pro
Arg
Tle
Pro
120
Ala
Tyr
Asn
Thr
Pro

200
Leu

Asp

25

Ala

Asn

Gly

Arg

Thr

105

Ser

Val

Ile

Thr

Thr

185

Val

Ile

15

Arg
10

Thr
Asn
Pro
Ser
Gln
90

Asn
Val
Arg
Thr
Arg
170
Val

Asp

Ala

Tyr

Gly

Glu

Met

Gly

75

Thr

Pro

Pro

Met

Tyr

155

Gly

Ala

Ser

Asp

220

Pro

Asn

Ile

Ala

60

Tyr

Gly

Val

Ser

Lys

140

Ala

Leu

Leu

Ala

Tyr
220

Asn

Gln

Val

45

Tyr

Phe

Asn

Ala

Arg
125
Lys

Val

Arg

Gln

Ala

205
Gln

His
Arg
30

Ala
Phe
Val
Gly
Trp
110
Phe
Ala
Val
Gly
Glu
190

Ala

Val

Ser

15

Thr

Ala

Glu

Ala

His

95

Leu

Gln

Met

Ala

Ile

175

Met

Ala

Glu
Glu
Gly
Gln
Glu
80

Ser
Lys
Ala
Arg
Gly
160
Tle

Gln

Leu
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Val
1
Met
Ile
Gly
Pro
65
Asp
Val
Gly
Ile
Asp
145
Asp
Pro

Trp

Val

Ile

Gln

Ala

Lys

50

Glu

Tyr

Gln

Leu

Asn

130

Leu

Thr

Glu

Lys

Arg
210

<210> 8
211> 222
<212> PRT
213> NT&EMK
<400> 8
Val Ile Asn Gly

1

Asn
Thr
Gln
35

Arg
Glu
Leu
Asn
Phe
115
Tle
Gly
Ser
Asp
Ser

195
Arg

Gly
Leu
20

Thr
Tle
Thr
Ser
Ser
100
Phe
Ala
Trp
Tle
Val
180

Leu

Tyr

Met GIn Thr Leu

20

Ile Ala Gln Thr

35

Ala

Ser

Leu

Phe

Ser

Pro

85

Ser

Ser

Asp

Phe

Ile

165

Thr

Ser

Phe

Ala

Ser

Leu

His

Thr

Ala

Val

Gly

70

Lys

Ser

Gly

Tyr

Leu

150

Thr

Val

Phe

Asp

His

Thr

Ala

Gln

Phe

Gln

Gly

95

Met

Ser

Ser

Lys

Gly

135

Arg

Val

Ala

Phe

Val
215

Gln

Phe

Gln

Arg
Glu
His
40

Gly
Pro
Arg
Tle
Pro
120
Ala
Tyr
Asn
Thr
Pro

200
Leu

Arg

Glu

His
40

Asp Arg Tyr

Arg
25

Ala
Asn
Gly
Arg
Thr
105
Ser
Val
Tle
Thr
Thr
185

Val

Ile

Asp
Arg

25
Ala

16

10
Thr

Asn
Pro
Ser
Gln
90

Asn
Val
Arg
Thr
Arg
170
Val

Asp

Ala

Arg
10
Thr

Asn

Gly
Glu
Met
Gly
75

Thr
Pro
Pro
Met
Tyr
155
Gly
Ala

Ser

Asp

Tyr

Gly

Glu

Pro

Asn

Ile

Ala

60

Tyr

Gly

Val

Ser

Lys

140

Ala

Leu

Leu

Ala

Tyr
220

Pro

Asn

Ile

Asn
Gln
Val
45

Tyr
Phe
Asn
Ala
Arg
125
Arg
Val
Arg
Gln
Ala

205
Gln

Asn

Gln

Val
45

His
Arg
30

Ala
Phe
Val
Gly
Trp
110
Phe
Ser
Val
Gly
Glu
190

Ala

Val

His

Arg
30
Ala

Ser

15

Thr

Ala

Glu

Ala

His

95

Leu

Gln

Met

Ala

Ile

175

Met

Ala

Ser
15
Thr

Ala

Glu
Glu
Gly
Gln
Glu
80

Ser
Lys
Ala
Arg
Gly
160
Tle

Gln

Leu

Glu

Glu

Gly



CN 109553689 A

.1l

%=

7/18 T

Gly
Pro
65

Asp
Val
Gly
Ile
Asp
145
Asp
Pro

Trp

Val

Lys
50

Glu
Tyr
Gln
Asp
Asn
130
Leu
Thr
Glu

Lys

Arg
210

<210> 9
211> 222
<212> PRT
213> NT&EMK
<400> 9
Val Ile Asn Gly

1
Met

Ile

Gly

Pro

65
Asp

Gln
Ala
Lys
50

Glu

Tyr

Arg

Glu

Leu

Asn

Phe

115

Ile

Gly

Ser

Asp

Ser

195
Arg

Thr
Gln
35

Arg

Glu

Leu

Tle
Leu
Ser
Ser
100
Phe
Ala
Trp
Tle
Val
180

Leu

Tyr

Leu
20

Thr
Tle

Leu

Ser

Phe
Val
Pro
85

Ser
Ser
Asp
Phe
Tle
165
Thr

Ser

Phe

Ala

Ser

Leu

Phe

Val

Pro
85

Val
Gly
70

Lys
Ser
Gly
Tyr
Leu
150
Thr
Val

Phe

Asp

His

Thr

Ala

Val

Gly

70
Lys

Gly
55

Met
Ser
Ser
Lys
Gly
135
Arg
Val
Ala

Phe

Val
215

Gln
Phe
Gln
Gly
55

Met

Ser

Gly

Pro

Arg

Ile

Pro

120

Ala

Tyr

Asn

Thr

Pro

200
Leu

Arg
Glu
His
40

Gly

Pro

Arg

Asn Pro Met

Gly
Arg
Thr
105
Ser
Val
Tle
Thr
Thr
185

Val

Ile

Asp
Arg
25

Ala
Asn

Gly

Arg

17

Ser
Gln
90

Asn
Val
Arg
Thr
Arg
170
Val

Asp

Ala

Arg
10

Thr
Asn
Pro

Ser

Gln
90

Gly
75

Thr
Pro
Pro
Met
Tyr
155
Gly
Ala

Ser

Asp

Tyr

Gly

Glu

Met

Gly

75
Thr

Ala
60

Tyr
Gly
Val
Ser
Lys
140
Ala
Leu
Leu

Ala

Tyr
220

Pro
Asn
Ile
Ala
60

Tyr

Gly

Tyr

Phe

Asn

Ala

Arg

125

Lys

Val

Arg

Gln

Ala

205
Gln

Asn
Gln
Val
45

Tyr

Phe

Asn

Phe
Val
Gly
Trp
110
Phe
Ala
Val
Gly
Glu
190

Ala

Val

His
Arg
30

Ala
Phe

Val

Gly

Glu

Ala

His

95

Glu

Gln

Met

Ala

Ile

175

Met

Ala

Ser

15

Thr

Ala

Glu

Ala

His
95

Gln
Glu
80

Ser
Lys
Ala
Arg
Gly
160
Ile

Gln

Leu

Glu

Glu

Gly

Gln

Glu

80

Ser
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Val Gln Asn Ser
100

Gly Asp Phe Phe

115
Ile Asn Ile Ala
130

Asp Leu Gly Trp

145

Asp Thr Ser Ile

Pro Glu Asp Val
180

Trp Lys Ser Leu

195
Val Arg Arg Tyr
210

<210> 10

211> 222

<212> PRT

213> NLAH

<400> 10

Val Ile Asn Gly

1

Met Gln Thr Leu
20

Ile Ala GIn Thr

35
Gly Lys Arg Ile
50

Pro Glu Glu Leu

65

Asp Tyr Leu Ser

Val Gln Asn Ser
100
Gly Asp Phe Phe
115
Ile Asn Ile Ala
130

Ser

Ser

Asp

Phe

Ile

165

Thr

Ser

Phe

Ala

Ser

Leu

Phe

Val

Pro

85

Ser

Ser

Asp

Ser

Gly

Tyr

Leu

150

Thr

Val

Phe

Asp

His

Thr

Ala

Val

Gly

70

Lys

Ser

Gly

Tyr

Ser

Lys

Gly

135

Arg

Val

Ala

Phe

Val
215

Gln

Phe

Gln

Gly

95

Met

Ser

Ser

Lys

Gly
135

Tle
Pro
120
Ala
Tyr
Asn
Thr
Pro

200
Leu

Arg
Glu
His
40

Gly

Pro

Ile

Pro
120
Ala

Thr
105
Ser
Val
Tle
Thr
Thr
185

Val

Ile

Asp

25

Ala

Asn

Gly

Arg

Thr

105

Ser

Val

18

Asn

Val

Arg

Thr

170

Val

Asp

Ala

Arg
10

Thr
Asn
Pro
Ser
Gln
90

Asn

Val

Arg

Pro

Pro

Met

Tyr

155

Gly

Ala

Ser

Asp

Tyr

Gly

Glu

Met

Gly

75

Thr

Pro

Pro

Met

Val

Ser

Lys

140

Ala

Leu

Leu

Ala

Tyr
220

Pro

Asn

Ile

Ala

60

Tyr

Gly

Val

Ser

Lys
140

Ala

Arg
125
Lys

Val

Gln
Ala

205
Gln

Asn

Gln

Val

45

Tyr

Phe

Asn

Ala

Arg
125
Lys

Tyr
110
Phe
Ala
Val
Gly
Glu
190

Ala

Val

His

30

Ala

Phe

Val

Gly

Trp

110

Phe

Ala

Glu

Gln

Met

Ala

Ile

175

Met

Ala

Ser

15

Thr

Ala

Glu

Ala

His

95

Glu

Gln

Met

Lys
Ala
Arg
Gly
160
Ile

Gln

Leu

Glu

Glu

Gly

Gln

Glu

80

Ser

Arg

Ala
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Asp Leu Gly Trp
145
Asp Thr Ser Ile

Pro Glu Asp Val
180
Trp Lys Ser Leu
195

Val Arg Arg Tyr
210

<210> 11

211> 203

<212> PRT

213> NLAEH

<400> 11

Val Ile Asn Gly

1

Met Gln Thr Leu

20
Ile Ala GIn Thr
35

Gly Lys Arg Ile
50

Ser Pro Lys Ser

65

Ser Ser Ser Ser

Phe Ser Gly Lys
100

Ala Asp Tyr Gly

115
Trp Phe Leu Arg
130

Ile Ile Thr Val

145

Val Thr Val Ala

Leu Ser Phe Phe
180

Phe
Tle
165
Thr

Ser

Phe

Ala

Ser

Leu

Phe

Arg

Ile

85

Pro

Ala

Tyr

Asn

Thr

165

Pro

Leu
150
Thr
Val

Phe

Asp

His
Thr
Ala
Val
Arg
70

Thr
Ser
Val
Tle
Thr
150

Thr

Val

Arg

Val

Ala

Phe

Val
215

Gln
Phe
Gln
Gly
55

Gln
Asn
Val
Arg
Thr
135
Arg

Val

Asp

Tyr

Asn

Thr

Pro

200
Leu

Arg
Glu
His
40

Gly
Thr
Pro
Pro
Met
120
Tyr
Gly

Ala

Ser

Ile Thr Tyr

Thr
Thr
185
Val

Ile

Asp
Arg
25

Ala
Asn
Gly
Val
Ser
105
Lys
Ala
Leu

Leu

Ala
185

19

Arg
170
Val

Asp

Ala

Arg
10
Thr

Asn

Pro

Asn

Ala

90

Arg

Lys

Val

Arg

Gln

170
Ala

155
Gly

Ala

Ser

Asp

Tyr
Gly
Glu
Met
Gly
75

Tyr
Phe
Ala
Val
Gly
155

Glu

Ala

Ala

Leu

Leu

Ala

Tyr
220

Pro

Asn

Ile

Ala

60

His

Glu

Gln

Met

Ala

140

Ile

Met

Ala

Val

Arg

Gln

Ala

205
Gln

Asn
Gln
Val
45

Tyr
Ser
Lys
Ala
Arg
125
Gly
Ile

Gln

Leu

Val
Gly
Glu
190

Ala

Val

His
Arg
30

Ala
Phe
Val
Gly
Ile
110
Asp
Asp
Pro

Trp

Val
190

Ala
Tle
175

Met

Ala

Ser
15

Thr
Ala
Glu
Gln
Asp
95

Asn
Leu
Thr
Glu
Lys

175
Arg

Gly
160
Ile
Gln

Leu

Glu
Glu
Gly
Gln
Asn
80

Phe
Ile
Gly
Ser
Asp
160

Ser

Arg
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Tyr Phe Asp Val

<210> 12

195

211> 195
<212> PRT
213> NLE

<400> 12

Val Ile Asn Gly

1
Met

Tle
Gly
Gly
65

Val
Ser
Lys
Ala
Leu
145
Leu

Ala

Tyr

<210> 13

Gln
Ala
Lys
50

Asn
Ala
Arg
Lys
Val
130
Arg
Gln

Ala

Gln

Thr
Gln
35

Arg
Gly
Tyr
Phe
Ala
115
Val
Gly
Glu

Ala

Val
195

<211> 189
<212> PRT
213> NLE

<400> 13

Leu

20

Thr

Ile

His

Glu

Gln

100

Met

Ala

Ile

Met

Ala
180

Leu

Ala

Ser

Leu

Phe

Ser

Lys

85

Ala

Arg

Gly

Ile

Gln

165
Leu

Ile

His
Thr
Ala
Val
Val
70

Gly
Tle
Asp
Asp
Pro
150

Trp

Val

Ala

Gln
Phe
Gln
Gly
55

Gln
Asp
Asn
Leu
Thr
135
Glu

Lys

Arg

Asp
200

Glu
His
40

Gly
Asn
Phe
Tle
Gly
120
Ser

Asp

Ser

Tyr Gln Val

Asp
Arg
25

Ala
Asn
Ser
Phe
Ala
105
Trp
Tle
Val

Leu

Tyr
185

Arg
10

Thr
Asn
Pro
Ser
Ser
90

Asp
Phe
Tle
Thr
Ser

170
Phe

Gly

Glu

Met

Ser

75
Gly

Leu

Thr

Val
155
Phe

Pro
Asn
Tle
Ala
60

Ser
Lys
Gly
Arg
Val
140
Ala

Phe

Val

Asn

Gln

Val

45

Tyr

Ile

Pro

Ala

Tyr

125

Asn

Thr

Pro

Leu

His
Arg
30

Ala
Phe
Thr
Ser
Val
110
Tle
Thr
Thr

Val

Ile
190

Ser
15
Thr

Ala

Glu

Asn

Val

95

Arg

Thr

Arg

Val

Asp

175
Ala

Glu
Glu
Gly
Gln
Pro
80

Pro
Met
Tyr
Gly
Ala
160

Ser

Asp

Val Tle Asn Gly Ala His Gln Arg Asp Arg Tyr Pro Asn His Ser Glu

20
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1

Met GIn Thr

Ile
Gly
Gln
65

Asp
Asn
Leu
Thr
Glu
145

Lys

Arg

<210> 14

Ala
Lys
50

Asn
Phe
Ile
Gly
Ser
130
Asp

Ser

Arg

Gln
35

Arg
Ser
Phe
Ala
Trp
115
Tle
Val

Leu

Tyr

211> 179
<212> PRT
213> NLE

<400> 14

Leu
20

Thr
Tle
Ser
Ser
Asp
100
Phe
Tle
Thr

Ser

Phe
180

Val Ile Asn Gly

1
Met

Ile

Gly

Val

65

Ser

Gln
Ala
Lys
50

Ala

Arg

Thr
Gln
35

Arg

Tyr

Phe

Leu

20

Thr

Ile

Glu

Gln

Ser

Leu

Phe

Ser

Gly

85

Tyr

Leu

Thr

Val

Phe

165
Asp

Ala

Ser

Leu

Phe

Lys

Ala

Thr
Ala
Val
Ser
70

Lys
Gly
Arg
Val
Ala
150

Phe

Val

His

Thr

Ala

Val

Gly

70
Ile

Phe
Gln
Gly
55

Tle
Pro
Ala
Tyr
Asn
135
Thr

Pro

Leu

Gln
Phe
Gln
Gly
55

Asp

Asn

Glu
His
40

Gly
Thr
Ser
Val
Tle
120
Thr
Thr

Val

Ile

Glu
His
40

Gly

Phe

Ile

Arg
25

Ala
Asn
Asn
Val
Arg
105
Thr
Arg
Val

Asp

Ala
185

Asp
Arg
25

Ala
Asn
Phe

Ala

21

10
Thr

Asn

Pro

Pro

Pro

90

Met

Tyr

Gly

Ala

Ser

170
Asp

Arg
10

Thr
Asn
Pro

Ser

Asp

Gly
Glu
Met
Val
75

Ser
Lys
Ala
Leu
Leu
155

Ala

Tyr

Tyr

Gly

Glu

Met

Gly

75
Tyr

Asn
Ile
Ala
60

Ala
Arg
Lys
Val
Arg
140
Gln

Ala

Gln

Pro
Asn
Ile
Ala
60

Lys

Gly

Gln
Val
45

Tyr
Tyr
Phe
Ala
Val
125
Gly
Glu

Ala

Val

Asn
Gln
Val
45

Tyr

Pro

Ala

Arg
30

Ala
Phe
Glu
Gln
Met
110
Ala
Tle

Met

Ala

His
Arg
30

Ala
Phe

Ser

Val

15
Thr

Ala

Glu

Lys

Ala

95

Arg

Gly

Ile

Gln

Leu
175

Ser
15

Thr
Ala
Glu

Val

Arg

Glu
Gly
Gln
Gly
80

Ile
Asp
Asp
Pro
Trp

160
Val

Glu

Glu

Gly

Gln

Pro

80
Met
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85 90 95

Lys Lys Ala Met Arg Asp Leu Gly Trp Phe Leu Arg Tyr Ile Thr Tyr

100 105 110
Ala Val Val Ala Gly Asp Thr Ser Ile Ile Thr Val Asn Thr Arg Gly
115 120 125
Leu Arg Gly Ile Ile Pro Glu Asp Val Thr Val Ala Thr Thr Val Ala
130 135 140

Leu Gln Glu Met Gln Trp Lys Ser Leu Ser Phe Phe Pro Val Asp Ser

145 150 155 160

Ala Ala Ala Ala Leu Val Arg Arg Tyr Phe Asp Val Leu Ile Ala Asp
165 170 175

Tyr Gln Val

<210> 15

211> 11

<212> PRT

213> NT&EMK

<400> 15

Gly His Gly Thr Gly Ser Thr Gly Ser Gly Ser

1 5 10

<210> 16

Q211> 7

<212> PRT

213> NT&EMK

<400> 16

Gly His Gly Thr Gly Ser Thr

1 5

<210> 17

<211> 540

<212> PRT

213> NT&EMK

<400> 17

Asn Arg Glu Val Val Glu Thr Leu Lys Glu Phe Leu Ala Asp Gly Glu

1 5 10 15

Lys Arg Val Gln Val Ala Gly Val Ile Gly Thr Asn Ala Ala Glu Val

20 25 30
Val Lys Thr Ala Val Ser Leu Leu Phe Gln Glu Tyr Pro Glu Leu Val
35 40 45
Ser Pro Gly Gly Cys Ala Tyr Thr Thr Arg Arg Tyr Asn Met Cys Val
50 55 60
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Arg
65

Gly
Thr
Gln
Thr
Tle
145
Ser
Glu
Glu
Gly
Gln
225
Glu
Ser
Lys
Ala
Arg
305
Gly
Tle

Gln

Leu

Asp

Asp

Phe

Leu

Asn

130

Ser

Val

Met

Ile

Gly

210

Pro

Asp

Val

Gly

Ile

290

Asp

Asp

Pro

Trp

Val

Met
Ala
Asn
Met
115
Tle
Glu
Tle
Gln
Ala
195
Lys
Glu
Tyr
Gln
Asp
275
Asn
Leu
Thr
Glu
Lys

355
Arg

Asn
Ser
Ser
100
Lys
Thr
Thr
Asn
Thr
180
Gln
Arg
Glu
Leu
Asn
260
Phe
Tle
Gly
Ser
Asp
340

Ser

Arg

Tyr
Val
85

Leu
Lys
Phe
Glu
Gly
165
Leu
Thr
Tle
Leu
Ser
245
Ser
Phe
Ala
Trp
Tle
325
Val

Leu

Tyr

Phe
70

Leu
Gly
Tle
Val
Tle
150
Ala
Ser
Leu
Phe
Val
230
Pro
Ser
Ser
Asp
Phe
310
Tle
Thr

Ser

Phe

Leu

Asp

Ile

Val

Asp

135

Gly

His

Thr

Ala

Val

215

Gly

Lys

Ser

Gly

Tyr

295

Leu

Thr

Val

Phe

Asp

Arg
Glu
Pro
Lys
120
Glu
His
Gln
Phe
Gln
200
Gly
Met
Ser
Ser
Lys
280
Gly
Arg
Val
Ala
Phe

360
Val

Met Cys Ser

Arg
Leu
105
Glu
Pro
Gly
Arg
Glu
185
His
Gly
Pro
Arg
Tle
265
Pro
Ala
Tyr
Asn
Thr
345
Pro

Leu

23

Leu
90

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

Val

Ile

75
Leu

Pro
Leu
Asp
Gly
155
Arg
Thr
Asn
Pro
Ser
235
Gln
Asn
Val
Arg
Thr
315
Arg
Val

Asp

Ala

Tyr

Ala

Thr

Val

Tyr

140

Ser

Tyr

Gly

Glu

Met

220

Gly

Thr

Pro

Pro

Met

300

Tyr

Gly

Ala

Ser

Asp

Ala
Gly
Ala
Thr
125
Tle
Thr
Pro
Asn
Tle
205
Ala
Tyr
Gly
Val
Ser
285
Lys
Ala
Leu
Leu
Ala

365
Tyr

Ile
Leu
Arg
110
Ala
Ala
Gly
Asn
Gln
190
Val
Tyr
Phe
Asn
Ala
270
Arg
Lys
Val
Arg
Gln
350

Ala

Gln

Val
Arg
95

Ser
Gly
Arg
Ser
His
175
Arg
Ala
Phe
Val
Gly
255
Tyr
Phe
Ala
Val
Gly
335
Glu

Ala

Val

Ala
80

Asp
Tle
Met
Glu
Gly
160
Ser
Thr
Ala
Glu
Ala
240
His
Glu
Gln
Met
Ala
320
Tle
Met

Ala

Gly
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370
His Gly Thr Gly
385
Phe Leu Ala Asp

Thr Asn Ala Ala
420

Glu Tyr Pro Glu

435
Arg Tyr Asn Met
450

Ser Tyr Ala Ile

465

Leu Ala Gly Leu

Pro Thr Ala Arg
500

Leu Val Thr Ala

515
Asp Tyr Ile Ala
530

<210> 18

<211> 540

<212> PRT

213> NT&EMK

<400> 18

Asn Arg Glu Val

1

Lys Arg Val Gln
20

Val Lys Thr Ala

35
Ser Pro Gly Gly
50

Arg Asp Met Asn

65

Gly Gly Ala Ser

Thr Phe Asn Ser

Ser
Gly
405
Glu
Leu
Cys
Val
Arg
485
Ser

Gly

Arg

Val

Val

Val

Cys

Tyr

Val

85
Leu

Thr
390
Glu
Val
Val
Val
Ala
470
Asp
Tle

Met

Glu

Glu
Ala
Ser
Ala
Phe
70

Leu

Gly

375

Asn

Lys

Val

Ser

Arg

455

Gly

Thr

Gln

Thr

Ile
535

Thr
Gly
Leu
Tyr
55

Leu

Asp

Ile

Arg
Arg
Lys
Pro
440
Asp
Asp
Phe
Leu
Asn

520

Ser

Leu
Val
Leu
40

Thr
Arg

Glu

Pro

Glu Val Val

Val
Thr
425
Gly
Met
Ala
Asn
Met
505

Ile

Glu

Lys

Ile

25

Phe

Thr

Met

Arg

Leu

24

Gln
410
Ala
Gly
Asn
Ser
Ser
490
Lys

Thr

Thr

Glu
10

Gly
Gln
Arg
Cys
Leu

90
Cys

395
Val

Val

Cys

Tyr

Val

475

Leu

Lys

Phe

Glu

Leu

Thr

Glu

Ser
75
Leu

Pro

380
Glu

Ala

Ser

Ala

Phe

460

Leu

Gly

Ile

Val

Ile
540

Leu
Asn
Tyr
Tyr
60

Tyr

Ala

Thr

Thr

Gly

Leu

Tyr

445

Leu

Asp

Ile

Val

525

Ala
Ala
Pro
45

Asn
Ala

Gly

Ala

Leu
Val
Leu
430
Thr
Arg
Glu
Pro
Lys

510
Glu

Asp
Ala
30

Glu
Met
Tle

Phe

Arg

Lys
Ile
415
Phe
Thr
Met
Arg
Leu
495

Glu

Pro

Gly
15
Glu

Leu

Cys

Val

Arg

95

Ser

Glu
400
Gly
Gln
Arg
Cys
Leu
480
Gly

Lys

Phe

Glu
Val
Val
Val
Ala
80

Asp

Ile
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Gln Leu Met

Thr
Tle
145
Ser
Glu
Glu
Gly
Gln
225
Glu
Ser
Lys
Ala
Arg
305
Gly
Tle
Gln
Leu
His

385
Leu

Asn
130
Ser
Val
Met
Ile
Gly
210
Pro
Asp
Val
Gly
Ile
290
Asp
Asp
Pro
Trp
Val
370

Gly

Leu

115
Ile

Glu
Tle
Gln
Ala
195
Lys
Glu
Tyr
Gln
Asp
275
Asn
Leu
Thr
Glu
Lys
355
Arg

Thr

Ala

100
Lys

Ala
Thr
Asn
Thr
180
Gln
Arg
Glu
Leu
Asn
260
Phe
Tle
Gly
Ser
Asp
340
Ser
Arg

Gly

Asp

Lys
Phe
Glu
Gly
165
Leu
Thr
Tle
Leu
Ser
245
Ser
Phe
Ala
Trp
Tle
325
Val
Leu
Tyr

Ser

Gly
405

Tle
Val
Tle
150
Ala
Ser
Leu
Phe
Val
230
Pro
Ser
Ser
Asp
Phe
310
Tle
Thr
Ser
Phe
Thr

390
Glu

Val
Asp
135
Gly
His
Thr
Ala
Val
215
Gly
Lys
Ser
Gly
Tyr
295
Leu
Thr
Val
Phe
Asp
375

Asn

Lys

Lys
120
Glu
His
Gln
Phe
Gln
200
Gly
Met
Ser
Ser
Lys
280
Gly
Arg
Val
Ala
Phe
360
Val

Arg

Arg

105
Glu

Pro
Gly
Arg
Glu
185
His
Gly
Pro
Arg
Tle
265
Pro
Ala
Tyr
Asn
Thr
345
Pro
Leu

Glu

Val

25

Lys
Phe
Thr
Asp
170
Arg
Ala
Asn
Gly
Arg
250
Thr
Ser
Val
Tle
Thr
330
Thr
Val
Tle

Val

Gln
410

Leu
Asp
Gly
155
Arg
Thr
Asn
Pro
Ser
235
Gln
Asn
Val
Arg
Thr
315
Arg
Val
Asp
Ala
Val

395
Val

Ala
Tyr
140
Ser
Tyr
Gly
Glu
Met
220
Gly
Thr
Pro
Pro
Met
300
Tyr
Gly
Ala
Ser
Asp
380

Glu

Ala

Thr
125
Tle
Thr
Pro
Asn
Tle
205
Ala
Tyr
Gly
Val
Ser
285
Lys
Ala
Leu
Leu
Ala
365
Tyr

Thr

Gly

110
Ala

Ala
Gly
Asn
Gln
190
Val
Tyr
Phe
Asn
Ala
270
Arg
Lys
Val
Arg
Gln
350
Ala
Gln

Leu

Val

Gly
Arg
Ser
His
175
Arg
Ala
Phe
Val
Gly
255
Tyr
Phe
Ala
Val
Gly
335
Glu
Ala
Val

Lys

Ile
415

Met
Glu
Gly
160
Ser
Thr
Ala
Glu
Ala
240
His
Glu
Gln
Met
Ala
320
Tle
Met
Ala
Gly
Glu

400
Gly
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Thr Asn Ala Ala
420

Glu Tyr Pro Glu

435
Arg Tyr Asn Met
450

Ser Tyr Ala Ile

465

Leu Ala Gly Phe

Pro Thr Ala Arg
500

Leu Ala Thr Ala

515
Asp Tyr Ile Ala
530

<210> 19

<211> 521

<212> PRT

213> NTEMK

<400> 19

Asn Arg Glu Val

1

Lys Arg Val Gln
20

Val Lys Thr Ala

35
Ser Pro Gly Gly
50

Arg Asp Met Asn

65

Gly Asp Ala Ser

Thr Phe Asn Ser
100
Gln Leu Met Lys
115
Thr Asn Ile Thr
130

Glu

Leu

Cys

Val

Arg

485

Ser

Gly

Arg

Val

Val

Val

Cys

Tyr

Val

85

Leu

Lys

Phe

Val

Val

Val

Ala

470

Asp

Ile

Met

Glu

Glu

Ala

Ser

Ala

Phe

70

Leu

Gly

Ile

Val

Val

Ser

Arg

455

Gly

Thr

Gln

Thr

Ile
535

Thr

Gly

Leu

Tyr

95

Leu

Asp

Ile

Val

Asp
135

Lys
Pro
440
Asp
Gly
Phe
Leu
Asn

520

Ser

Leu
Val
Leu
40

Thr
Arg
Glu
Pro
Lys

120
Glu

Thr
425
Gly
Met
Ala
Asn
Met
505

Ile

Glu

Lys
Ile
25

Phe
Thr
Met
Arg
Leu
105

Glu

Pro

26

Ala Val

Gly Cys

Asn Tyr

Ser Val
475

Ser Leu

490

Lys Lys

Ala Phe

Thr Glu

Glu Phe
10
Gly Thr

Gln Glu

Arg Arg

Cys Ser
75

Leu Leu

90

Gly Pro

Lys Leu

Phe Asp

Ser

Ala

Phe

460

Leu

Gly

Ile

Val

Ile
540

Leu

Asn

Tyr

Tyr

60

Tyr

Ala

Thr

Val

Tyr
140

Leu
Tyr
445
Leu
Asp
Ile

Val

Asp
525

Ala
Ala
Pro
45

Asn
Ala
Gly
Ala
Thr

125
Ile

Leu
430
Thr
Arg
Glu
Pro
Lys

510
Glu

Asp
Ala
30

Glu
Met
Tle
Leu
Arg
110

Ala

Ala

Phe
Thr
Met
Arg
Leu
495

Glu

Pro

Gly
15

Glu
Leu
Cys
Val
Arg
95

Ser

Gly

Arg

Gln
Arg
Cys
Leu
480
Cys

Lys

Phe

Glu

Val

Val

Val

Ala

80

Asp

Ile

Met

Glu
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Ile Ser Glu Thr

145

Ser
Glu
Glu
Gly
Gln
225
Asn
Phe
Ile
Gly
Ser
305
Asp
Ser
Arg
Gly
Asp
385
Ala
Glu

Met

Ile

Val
Met
Tle
Gly
210
Ser
Ser
Phe
Ala
Trp
290
Tle
Val
Leu
Tyr
Ser
370
Gly
Glu
Leu

Cys

Val

Tle
Gln
Ala
195
Lys
Pro
Ser
Ser
Asp
275
Phe
Tle
Thr
Ser
Phe
355
Thr
Glu
Val
Val
Val

435
Ala

Asn
Thr
180
Gln
Arg
Lys
Ser
Gly
260
Tyr
Leu
Thr
Val
Phe
340
Asp
Asn
Lys
Val
Ser
420

Arg

Gly

Glu
Gly
165
Leu
Thr
Ile
Ser
Ser
245
Lys
Gly
Arg
Val
Ala
325
Phe
Val
Arg
Arg
Lys
405
Pro

Asp

Asp

Tle
150
Ala
Ser
Leu
Phe
Arg
230
Tle
Pro
Ala
Tyr
Asn
310
Thr
Pro
Leu
Glu
Val
390
Thr
Gly

Met

Ala

Gly

His

Thr

Ala

Val

215

Arg

Thr

Ser

Val

Ile

295

Thr

Thr

Val

Ile

Val

375

Gln

Ala

Gly

Asn

Ser

His
Gln
Phe
Gln
200
Gly
Gln
Asn
Val
Arg
280
Thr
Arg
Val
Asp
Ala
360
Val
Val
Val
Cys
Tyr

440
Val

Gly Thr Gly

Arg

Glu

185

His

Gly

Thr

Pro

Pro

265

Met

Tyr

Gly

Ala

Ser

345

Glu

Ala

Ser

Ala

425

Phe

Leu

27

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

Leu

Asp

155
Arg

Thr

Asn

Pro

Asn

235

Ala

Arg

Lys

Val

315

Gln

Ala

Gln

Leu

Val

395

Leu

Thr

Arg

Glu

Ser

Tyr

Gly

Glu

Met

220

Gly

Tyr

Phe

Ala

Val

300

Gly

Glu

Ala

Val

Lys

380

Ile

Phe

Thr

Met

Arg

Thr
Pro
Asn
Tle
205
Ala
His
Glu
Gln
Met
285
Ala
Tle
Met
Ala
Gly
365
Glu
Gly
Gln
Arg
Cys

445
Leu

Gly
Asn
Gln
190
Val
Tyr
Ser
Lys
Ala
270
Arg
Gly
Ile
Gln
Leu
350
His
Phe
Thr
Glu
Arg
430

Ser

Leu

Ser
His
175
Arg
Ala
Phe
Val
Gly
255
Ile
Asp
Asp
Pro
Trp
335
Val
Gly
Leu
Asn
Tyr
415
Tyr

Tyr

Ala

Gly
160
Ser
Thr
Ala
Glu
Gln
240
Asp
Asn
Leu
Thr
Glu
320
Lys
Arg
Thr
Ala
Ala
400
Pro
Asn

Ala

Gly
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450 455 460
Leu Arg Asp Thr Phe Asn Ser Leu Gly Ile Pro Leu Gly Pro Thr Ala
465 470 475 480
Arg Ser Ile Gln Leu Met Lys Lys Ile Val Lys Glu Lys Leu Val Thr
485 490 495
Ala Gly Met Thr Asn Ile Thr Phe Val Asp Glu Pro Phe Asp Tyr Ile
500 505 510
Ala Arg Glu Ile Ser Glu Thr Glu Ile
515 520

28
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