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1.SEQ 1D NO: 13HT7R I IE A2 R BEHE -t RNAS BB, H 2, 3,5, 6- VU RACER 2 IR L e &
Bk 55 2 BOA I TEAS tRNA, AT AE R B 2R T 5 P4 N2, 3,5, 6- T S AEE 2 IR -

2. —MREAEEDL—A2,3,5,6-TIRAMARKRLEAR2,3,5,6- VU HmAH R
R PR, T i Sy

(i) 2,3,5,6- VU FARBE IR ;

(i 1) BUFIE SR 1R 0 1E A ZUE L -t RNAA il 5

(iii) IEZZtRNA, HYSEQ ID NO: 9B/~ 2 4% B /7 71 s Forp BT ik 1E A8 2 Wi S - tRNA S
R TR 2, 3,5, 6- DU RARES Z BR AR o Z e Ak BT it IE A2 tRNA 5 il

(iv) Zwhd B br 82 A AR , Hoh Bl % 18 & Fridk 1E 28 tRNAKE S PR DRI 28 /b — ANk
P T,

3. QBRI EE R 2 o 1 38 B0 &, FURRAEAE T, BITadt 1E 22 tRNASE B H 0 1) 224 tRNA, T
RGP T BRI AR T

4 JBUR) L SR 2 B (14 B B A0 5, rp B AR 1R S I L B g b 1 A8 R S - tRNA

AR T

5. —FhrE AN, 2 S gD BUR B R L FTIA 1 1IEAC 2 B A - tRNA B BB (1) /% R T
FIFASEQ 1D NO: 9FT7~ 1 1IEAE tRNAJT F1) ¥ 35 4H T 41 L

6. SSURIZE RS AT A (1) 16 = 40 M , Forb B 1 =5 0 i 40, 25 s ASURI 2R L BTk 11 1E 22
SABL R tRNA S B I A P B2 T 7 FISEQ 1D NO: 9 7 I TEAE tRNAJT B1) (19 K T T 4 e

T M AR R AN Pk o B SRR N2, 3,5, 6- VU RARER A R ) AR E A
Tk, ik 7 i Fid PR .

(@) SRALBUREER 2T 1192, 3,5, 6~ VU A QB 2 B 2l ) & 2l R & 5

(i) 2,3,5,6- VYA IR ;

(i 1) BURIE R 1R ) 1E A Z Bk -t RNAA il 5

(iii) IEACtRNA, H2HSEQ ID NO: 9P/ 2 B 7 B8 7 71) s Hoh FIFak 1E A8 S Bk S —tRNA G
J§ g TR 2, 3,5, 6-PU F0UA R 20 R 10 S 20 A0 ikt TE A8 tRNA 5 Al

(iv) Zmbd ik B br s A AL R , 2L rb BT A% B 7 i e 160 7 B A0 55 BT 3t 142 tRNAK: 73 Vk
WA & D — AN R B A

(b) 5 g5 Fir ik B bR (1 AR 54 Ak B BUR 2L R 5506 Bk 18 15 4l e b, 7E ik 22 A
B PEIHIE, 2, 3,5, 6- DU FAR R IR ZUIE AL ) 1E A CRNAXT I 3 8% 25 AL 0 e I 1 #4585 9%
HHR2,3,5,6- T RACES 2R € s e e id A\ BT B br 2 A B9k Bride b &, i 7= A 78l
WA B 52,3,5,6- T FAB R A EArEd .

8. —Fh7E B A E R B 1 Lov BB 99N 100h7 IR 5 2 )45 S VEFE N2, 3,5, 610 5
B A BRI 7125, FTid 77 08 BRI B SR 7 () 20 B34 T L 9F BB A3 BRI 3R A2, 3,5, 6-TU 5
REE AR TR E N i Lov BRI 2R 7 ZIWISEQ 1D NO: 37w, Hrf 8510047 [ TYRFE IR
N2, 3,5,6- VU AACHER 2 B .
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ERER L ENE R R FEE RIZAIE B B HE TR
FAR AT EE IR

[0001]  ASHRIE & HIE S 201410444233 . 0 A B & B R HAE 1K) 4 R HE , G HE T
K AN T 2 RIS T B R G ALK S AL 1) B2 A FOCEUE PR OIS B AR
W, HiE H N20144F9 H3H .

AR S

[0002] Ak B & T A WAk 540 . B AR B, AR R S 416 90 P R S IR R AL B o R G O
DK GBS 1 2 1 FOCECE PR B R OGRS B A Rk i LovU. B8 HARRL , Ak B T ik 2 K gAY
[ EAEE R E M i Lovi 58 AR MRS N TR R S IR - 3-SR AR &R (C1Y) .3,5-—
SACER AR (C12Y) 23,5 “HANERE M (F2Y) .2,3,5-=FICEAR F3Y) .2,3,5,6-V14
RIEEZIR  FAY) (Z AR AR NCInY /FnY) /E R BB F R IR ED , 13 211 5
R VR A B 3 B 0 AR B AN R IRV R A R SE —CRNAS R 9 A8 44, HL
IR T 4 AHIAISEQ 1D NO: LA 3FTR o IX P Wi 5 - tRNAA I 98 A e 6 A3, 5-—
FARERAIR/2,3,5,6- VY FACER BRI S0 2 WAL 5 2 B XS 1K) 1E 22 tRNA , AT 78 8 2 11 =
B 3 4R A3, 5- —AANER IR /2, 3,5, 6- VU A URR 2

HREAR

[0003]  FEKgmhdFak Y6EE A (fluorescent protein, [ FRFP) AL 2 F& V)220 7 P Y
HEFARFE AL ER L HH9, MK 2 MPOtE a4 RS, HTRlE RS
<, pHE, 85 A5 MBI 5B 1 (PTV) L X 0T T EATIEAR N {5 5 e 3 25 b 1 1 FH 2
20 H EK X RO H AR AR T OB T SO IR B B (FRET) B SR (Ot A
GFP 061 My F 1 o4/ 25 BiF ok R A5 L RAE EATIRAEC )2 B AE SR AE 0 By
a6 A5, IR B8RO0 R AR AR I 5 01 T AR A 0 #EAE PR A% AN o AHEL 2 DB+
¥ (photo—induced electron transfer,fai#k PET) ML TGS )72 Hoak 5] FH 217
AR ok, B M R RE T A s G il o, WG ER A AR KA AT DL R I 2 2%
[P EaE FEAR AL CEH AT LAIE IR 105 1006%) .

[0004]  EE [ FOGEUH FH 8 DAL AR 88 A 1 v i RO RO R - ik -2
&I 4y FEE LI AEFR LS & 20l £ B3 A0 T IR IR SR B 52 AR 5 St e A 2
)7 AL 7 HIl 9501688, A R EUROGHE K o A BCARSS & AR IR AR 7 A2 T JebIR
A, AR F T RARRI 454 0] BLE 2 35 iNHOMOgE & , BE WG B0 #5528 , M i 72 )i 3 [
RE6F A SO FET XM FE I, B AU T 5 B PO B 1 et Hh i e 1
— L FE S R 1K A T 0 SR AT AR B IO FF I, WIH, Na™, Ca™, Zn™",Cd™ ,Pd™ , Hg™ , F R4
22T R ST X AR R AR T 2 BTl PR, 20 B AR A 2 A A LA B e

[0005] Dy J I R EEK 4RSI & B FUGEUE PR ARG E R AT EAeEA P
REEGAE R IR A FER (UAAS) « RBIFFR I O K 1 AR A B A Y b o 5 AR R R 1R
AR P9 A7 R S PP T R e e N BRI T v I S T VAR T IR A B A R ARy, A ]
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SR EEIEFEZEM T (selector codon) M REFEAR P 22 IR BH PEHA )4 B 75 U HE R AR
TR I N PR E AL B o IX B85 R R e £ 69 11 1E 22 tRNA (O—tRNA) , T AH L 45 5
PEIEZZ 2B F - tRNAS R (0-RS) AR R IR E AR A% O-tRNAIX L 7 A 1 E A4 )
A B AEAT A 5T tRNA V2B AL —tRNA & il (RS) U IR B S 1428 O L (B, & 20
FEIEAE ) o M I A 1EAZ tRNA-RSEC A A B 108 A% g K S 454 % B AR R IR L 1

[0006] 7 &5 duf 3% s i T M) A 3 T 1) 46 B — DB AN R R AR U IR 1K) 82 1 1) TR A B
ARG, Bl AR AR R R G A5 1% A, 25 W B A A W0 2002/086075, He kB
2R N “METHODS AND COMPOSITION FOR THE PRODUCTION OF ORTHOGONAL tRNA-
AMINOACYL-tRNA SYNTHETASE PAIRS” ;WO 2002/085923, H. & B & F N “IN VIVO
INCORPORATION OF UNNATURAL AMINO ACIDS” ;WO 2004,/094593, H % B 2 H#% A “EXPANDING
THE EUKARYOTIC GENETIC CODE” o5& mifif wdfi NAE RIR Z IR I IE A2 B 1k R 40 X e A ™
A RS 5 6 Hofth 1518 38 7T 2 WWang AliSchul tz, Chem. Commun . (Camb) 1:1-11 (2002) ;
Wangfl Schultz,Angewandte Chemie Int.Ed.44 (1) :34-66 (2005) ;XieflSchultz,
Methods 36 (3) :227-238 (2005) ;XieflSchultz,Curr.Opinion in Chemical Biology 9
(6) :548-554 (2005) ;WangZs,Annu.Rev.Biophys.Biomol.Struct.35: 225-249 (2006) .

b4 SES

[0007] Ak BI$R LI R a1 & (1 FOE 3 F R R D8 e AR B A B 1 ol L (R 4R As 1 7
EAEE R E A i LovH 8 s R N P ER E RIS : 3-SARBE &R (C1Y) . 3,5- &K
BRI (C12Y) .3,5- AR AL (F2Y) . 2,3, - =FACERA MR (F3Y) .2,3,5,6-PUmACHE
AR (F4Y) (% BB IR ALY IR NCInY /FnY) VB OGEUE TH IR E , BRI R E
SEIVSEARY b R G R S Pl E e S

[0008] A B IR FR 1L 9 Fh It 5 — tRNA B Rl B 93 Ak , JLAU 2418 177 971 43 340 SEQ 1D NO:
LIATL3FT 7 o X Pl I 57— L RNA 1l SR AR AR e 8 I3, 5- — SAER &2 /2, 3,5, 6- VY FR A UK
AR Z WAL 5 2 TR TEAZ tRNA , AT 76 B 2R 2L IR 7 2 H 4l N3, 5- & AR &
f2/2,3,5,6- VU FARER ZUR » 1% e A AN IR R B o

[0009]  [RIIH, AR BA (K] B (928 T FH TE A2 tRNA | 1E 58 22 Bk 55— t RNAS i B (1) TBC ol 47 T Fon i
RAIRFAY) E s RN i LovEE A, BRI A FOLER FHE B 0L SR

[0010]  FH [ FOLEUE FEBAL RS BT E S R 2R A EN RO EN LE S 5
RN U B PR IRE 1 00, BATDE BRI AL Gt TURP R A BRI - 3-SR
R (C1Y) .3,5- ~EARERE R (C12Y) .3,5- —&ANERE R (F2Y) .2,3,5- = Fm A& R
(F3Y) .2,3,5,6-TUFmAMAIR (FAY) (ZIAER ARSI RIFR NCInY/FnY) 1E R ECE
FEBRE, BARER T : 55— O SEIEY] , B2 R I & 1 fR etk 2 [/ (1 63+
LR AR L PRI R T A o 1T R R (I pKa R 10 2, %48 5 A B 45 1R I pHAE AH 22 38
K R AT AR, 70 A B AR AF T 7T DA FH I 2 ] 5 A R 1 TR 2 BR A SR A Dy B 3B AR () 3
SRHURADEEE R B AR E 5 L  ER L I ] D™ E RS I I R R AL I pKadEL , PRI, T O
45 6 BE A5 5 R 1 /MR L 37 B AL BT B 2 2 TR AR RAR G SE IR 324K 1 pKa, B¢
£ UL TR 1 B FL AR Ak o R B IR I, FRATT AT LR T H A2 FL AT ) (B, ATP L 58
TABAE ZIR) BT 20 M P S R ) B O AR IR A o B = R R I R R S AR A , ok
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Ak, , TR R A ORS00 T3 5 5 T 22 O E (1Y, ) T 2 PR B8 T 2 R AL Ay I -
AR B B AT DL 2 T T e ROCEUR PR R MR, BRI ERATT AT DA — 20 5T I
RIRTEERAL , TRIR B W LA I 9 A BB o oK S A Je i 7 A2 ) 2 T SR B VR, T R IR
P , T IR T T AR AL B PRI B2 TR

[0011] Bk 7 a3 FRERBIRED , BAVE TR ZAF — P A @ e A, HEOR AT
AR LA R 4252 4 R AR R FR CLnY /P YAR B I HL - o B RTHF 8 o I e s LA 1Y
B, 3 ) ARBRA ANRE R A 1.4 (IF 1.4) [IRSEE K liUnaGiIHL & B85 4- G-
IR L) —5- IR BR R (HBT) & 6L 2k (05 Y6 B 1 (GFP) DL AR S K I iLov o Z R
BATDEAUESE T 4R 58 6 HE I GPPAE HBURIRAS B & — MR AP F A4, (EZ , 20367 %
AIRTRIE SHBT 2 0] [ B AR B I RE P2 AR R AL , T ASRE TRV KL AW T 24ClnY/
FnY{E N FRHERS , JEBURIIHBL A BBAE RN — MR IF R H T 3248 . R FER , fEAR S 2 0
fRLZE, B H —ABEIREIL SIF 1. 4R UnaG [0 /71558 AE F7, Ut I Y6 8O i I 4
FHAELL Z AR ORI T 246 AL 2R, LTS AR, — AN 8 &R
4.5 AMBREIRIRIE AT AT ROV K B R 0Ot AR B, PO R E A iLovi , BR
BEZAHIR T7 AR BE Y R N A R R R B (R R M B L TR I, FRAV IR AR AE 1 Lo
R A s L gwAY ClnY/FNY A 8 A O BUR R R AL s .

[0012] MG EH 5 B AR AR RN R (AR B B 1 2 5, BRAN 7R BT & O A%
JEAR I 2 IR G o AR 2 B o 3% I TR EC FRE REIR B - 3- SRR &R L 3, 5- SR
A3, 5- AN 2,3,5- =N ZALNZ, 3,5, 6- VU /AU 2L , Horp 3-SR &
FR A3, 5 SR AR UL O A B A1) B 12k R G AR DR b 7 0 (2 AR RS NI 2 R R
HiE5201110205760.2, KB ZAFR“3-S B 2 R # 1%k Rg S H R MG 5
201310056306.4 , & B & H% “3, 5- “HAER R BB R G LN ) 10 2,3, 5- = /AKS
PRI EAL P At B B R TE AP, 3, 5- AR IR N 2,3,5, 6- VYA AREE 2 BRI IEAC R
P - t RNAG il Bl o AR R BN 283 0 108 o (R AR 1K, L ZUBR IR 7 31 43 A ANSEQ 1D NO: 1140
L3JF 7N o 31 5 A B AR I 122 S 3 - t RNA A g » 25 8 5 )« 3-SR U R B 3 R
g0 e H L A3, 5- RARER 2 IR B R G SR, LRI VAR T 3,5 & AR
AMR/2,3,5,6- VU FACHEE IR FH F R4t -

[0013] Ak B SRALRI A K K3, 5- AR AR /2,3,5,6- VU AR AR B & R4t
(0 AT FR A R 80 DA RS BT AR B 3R RARE LR BN 1E R4 = A 0 & A LM IR IR K
LI i Lov B [ 98, FITA i LovER [ SRR I AL IR I 51N SEQ 1D NO: 3, fEEFAE M i Lov
& (148667 (BN, 4 A7 256 SESEQ 1D NO: 2(%) 5599 F1 10047 52 B v s 2 7], JREP , Xof |84
SEQ 1D NO: 37~ 1iLov s [ 9ARAR 55 10047 Z R 7 1) 7399 5 N FL RIS 2R 2R A4
Fri i Lov [ AR ] AE A R U7 1 & A BB F iR B o ek s

[0014] Ut , AR B it Nk HE AR T £ -

[0015]  1.SEQ ID NO:11Ji/niK) 1EA8 S Bk -t RNA & Rl , 1 A3, 5- ~EAVBR A BRI 56 A
Bk 5 2 LA 14 IEAS tRNA, I AE B B 2R BT 5 P 4R A3, - A AR -

[0016] 2. —FhREAEHEZRD—A3,5- ZFAR AR KA E 13, 5- & AEE A RE
FRG, ik R0 5

[0017] (i) 3,5- “EARERETR
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[0018]  (ii) 28 L IUAT IR 1EAC ZUBE L - tRNA A I 5

[0019]  (iii) IEACtRNA, HAL & SEQ 1D NO: 9P RIK) 2 A% B 77 51) 5 Hovh Birid 1E A2 G e 4 -
tRNAG il FHFTIA 3, 5- S AER A IR L A AL TR IEZE tRNA

[0020]  (iv) Zh5 EH briE AL IR , b BTl 28 &5 ik 1E A8 tRNAKRE S e TR () 22 20—
MEPFRERL T

[0021]  3.SEQ 1D NO: 13Ff7n [ IE A R B - tRNA S it , Ho 12, 3,5, 6-TU AR ER E ER {1
oA B Z BT ) IEAC tRNA, AT 7ERE PR Z LR 7 1 TP 4 N2, 3, 5, 6- DU S R 2R »
[0022] 4. —FpRIAAEEDL—12,3,5,6-TIFAARARAIREBEAM2,3,5,6- VIHFAC
AT RS, T RG 05

[0023] (i) 2,3,5,6-PUsmACHR 1% ;

[0024] (i) ZE3TATIRH) IEAS ZUBEFE - tRNAG I i 5

[0025]  (iii) IEACtRNA, HiAUASEQ 1D NO: 9 R 2% H IR 751 s Horh ik 1E A2 & B k-
tRNAG il FHFTIA 2, 3,5, 6-PU S AR 2 B2 P 2B A BT iR TE 22 tRNA 5 Al

[0026]  (iv) Zwh5 E b A RAZER , Forb B 2 B2 &5 6 Fd 1E A8 tRNARE S MR 1) 22 20—
MEPERL T

[0027] 5. ZE2EkA T AR BB R4, HARAEAE T, Bk 1EAC tRNAZ BE 3N HL ¢RNA, B ik
B 2 O L R /B B PR (e

[0028] 6. %55 2BRA L Frak () B3 R G, Hoh Frid B3 KRG 5 gt IR 2 A BL AL - t(RNA S
R A% IR 751

[0029] 7. —FfrE 40, AT B b 55 1 B3 A 1) TR A Z M HE—tRNA 4 R ) 1% IR
J7 B FAERT RL TEAE tRNAJF B 5 oo i 7 = 240 A 35 40 T 40 M, P03 KA B 40
[0030] 8. —Fhy A AL DA Frafe fir B SR AR, - SRR AR R E A K
T35 IR 77 i FE N IR PR

[0031]  (a) $2ALEE2TFTIAMS, 5- “ENR AR RS, Z RGO

[0032] (i) 3,5- &SRR IR:

[0033] (i) &5 1 AT IEAC 2 J2 — tRNAZ F il 5

[0034]  (iii) IEAZtRNA, HUSEQ 1D NO: 9 R 2 %A IR 17 21 5 v B idk 1E A8 (e 3 -
tRNAG i FHFTIA 3, 5- SRR AR L /e B WAL BT IEZE tRNA

[0035]  (iv) ZWb5 Frid H A5 IR , o b Bl A% I A0 BT e 18 467 B A0 55 BT I 1258 tRNA%F
SRR 2 D — AN R BEERD T A

[0036]  (b) ¥ 4mhS T id B ArdE (A AZ IR AL B ST AT IR 1K 15 40 , 72 Frid & 1 10
BEIAIR , 3, 5— - GACHER U ER S B AL ) 1E A8 tRNAST BT 3R 16 436 25 B~ s o2 T K 3 3 b (19 3,
5- IR AR E R AR A ITA B AR A R Frd Brig r B, i = A AERT IR A B 53, 5-
THEABEEN A EAREA .

[0037] 9. —Fh/ = A AL 2 D — AN B b B e s R AR A2, 3,5, 6- VU AR & R I R A
R T79, Bk 7 1A TR DR

[0038]  (a) $RALEEATFTIANI2, 3,5, 6-VIF B AMREFE AL, ZRA05:

[0039] (i) 2,3,5,6-PUmACHR AR

[0040] (i) ZE3TATIAM) IEAT ZUBE - tRNA A I 5
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[0041]  (iii) IEXCtRNA, HOASEQ ID NO:9FT/RIM 2 A% H IR 7 71 5 H o B ik 1E A8 Bk 2 -
tRNAS Il FHFTIA 2, 3,5, 6- DU F AR 220 B D0 2 e A BT iR TE 22 tRNA 5 Al

[0042]  (iv) Zwb5 BTk B A5 82 AL IR , I o B A% R A Firade 16 457 B8 075 ik T2 42 tRNAR
SRR 2 D — AN IR BEERD F A

[0043]  (b) ¥4 Frik B br g A A% BR B AL B ST DT IAR I 18 a0, fERTiA & (A 1 8
FEHAIR) 2,3, 5, 6-DY 54 QT %R 210 1 1E A8 CRNASK T I 2 90 2 s~ R e o 1 o 55 57 Sk v
[112,3,5,6-VUSRARER QIR T SR AR A TR B An 82 A B Bk BT i 47 &, M 7= AEAE BT i A7
BH152,3,5,6- TR AR FTR B bR E

[0044]  10. 2 A FOLEH FHEB RO E A iR LovU, AR FLMRBAREA , BT
R RAARE 4 B R B AR R i R R T iLov 48647 S L7 R S MEAE A 3-SR A
M.3,5- ~EULERE IR .3, 5- “HFACRERE . 2,3,5- =FAEREREE2,3,5,6- Ty FACRE
FRifS 3], Hrh e A R B K B H iLov 48607 AL AEE NS, 5- AR A RS
B IR A A B (IR S ST VA B 4%, R B AE R R A iLov 48647 R L FR L7 15 45 vk
FEAN2,3,5,6- VU FAHE Z BRI 5 A8 k2 1 ik S5 9T 1 7 V2l 4% o

[0045] 11 . AR ZE R 2BLAFT AR K B0 B R 50, Hob Frid 1IE52 tRNAWISEQ 1D NO: 9Ff 7R
[0046] 12 ARFEAHNEL RSB FT AN 712, Horf BT i IEAZ tRNAZISEQ 1D NO: 97 o
[0047]  ARGUREL AN RBOZIRME, 72 BARM ST 9, s BT R TE 32, T RIS
TR T 5 m] DAAH RL 3R AT 2505 7R Ak, AT 3 1 LR IA R B2 RIA AR B MY 22 L FE A B
LB n I T e B ARSI

[0048] AR EHI A B AR -

[0049] i, FF R JE D 4 A 1) 6 B i % BB AL B AR mT DL S5 T R I A B I BAR e
s BRI 1] DU I 25 67 AL A M 43 328 (FACS) DA FLAth i 8 &= 41 Mo 4338 77 V203
AT B2 ARAT R ARG 07 128, X R B A AR PR AN IR (1) B AR vt BAT i e i A e 8
HL I R AR IS s 2 R A ORI A 45 A3k 10, B X Ppe t mT DA RIS T8 20 K
Ay FHIOCEUR 5 A AR SRS 5 3 10 4 Mo AR e 1 5 B0 B4 i 4 B80S ) O ) S DR, A
S B T B AR IR R W BT X PR MO N, F T4 2 88 B, AU AN i 2% 5 4 B2 (A T AAEYS
Y11 Mt P BB R, DR OB AN T 7 AR G AL A% T 06 AT SE A AR 5 3R

[0050] TSI 34 B AR, AR B AL A T FURI SRR AR N IR U B
FHEBRE E1.E2) , 49508 3-E AR AR (C1Y) 3,5~ “HACKEE (C12Y) 3,5~ 4
REEEIR F2Y) 2,3, 5-=HAMEAR F3Y).2,3,5,6- VI FACEEA R F4Y) (% L AER AR
FAUMTEHREA ClnY/FnY) o AR BN LA T F AR A RIS a4 e Ve g N B el R 28 ¢
e iLov FARFIF DB R 29 6 AL, LovARFR O, S AT R 380 o AR B ik H
(1) 3R L RhEE R SR G LR Fn Y AIC nY 43 73l B A A R ¥ pKadl , HyE i 45.6-8.3 (Bl1) , 1%
[ 2 B TR E R A pKafE—10. 2. K0k, FEAE B4 (pHA4.5-8) , FATTBL g O HE R
SR SEIR T DA-25 AL, i At R SRR U R VR 2L AN 52 2 i o SR 45 SRR IR, E I IR
T AR R IR AR I By 2 B L B0 45 55 R (FMNs) [ I 28 & L R 4R R IR S R R BUR 28
% A BRI - fi 5 0 2 pHAE AR 13 £ K AR R pKafd LA T, 2 5 3 ol 5 [ 3655 20
FELL b o AHECT DARG 2 P B 26 R [ p R IR 2R  FRATTHF e ) A% Jkdis 76 B A Iy EL AT BB 1)
W ICIEREE 77, U B ) [ pKafd , I BE RS UL TED 2 Fhal i 2% , 9 A B 14 (pHZ1R4.8) , Ik

7
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A (PHZIN5.0) , BT A A (PHZI 6. 0) LA K ZRRIAR (PHLAAS. 0) o B E ZE A2, BATIH K
(1 LovUf gt 25 R BI04 R i {8 L AR 08 AT 0T e M P A 1 o i T X A JK
%, FATTRT DAL BR YA ot i 50 1t 240 5 Ve ey M 000 K P A 2 110 4 M o R A 5l 7752

(00511 HER IR LRI 5 A A5 97 Jig B IE P] DL Y 2 4R =y B AT L B 7l 3 42
I E AR B 715K BE 770 56 B O A RIS e 5% U BR AN 3 3K TRV K DG B0 e 1 R AR DN
AR EAMRAA, MERRA B I A MR I A BRI 2 A0 SUE TR 10
KA BWE R E R 2 AR/ T4.5 A2 R, R AEIF R SR, 3,5-
TRABR R R MR B A AT A AR v R G B T R T S BUR G K, T E AT R )
F159.6 AL Ty A, 2CInY /P YAk 55 88 I 57 H (1) 8P AU A S IR I, Bl R
SN G IR I 1A% 2t 0 B A W] DA B AT S8 A3 S M 0 <6 S Al O LT SR B i e B K

Bff 15 BA

[0052] T TEZS A B I PEAE RS A T, AR BRI FORRRAE RN s SE B 2, o

[0053] &1 23-SACERE R (C1Y) 3,5~ ~SELME R (C12Y) .3,5- ~HACTR AR (F2Y) -
2,3, 5~ = HACEE IR (F3Y) F12,3,5,6-VU AR ZA IR (F4Y) [ 45 fipKafd 5

[0054] 8] 22t 1 BOGEUE F R RO RIS T IR A

[0055]  [&I3J& Er 1 BOREH T3 B 0 B s , IEAC tRNA, Z Wi 2 —tRNAS i, i LoviEE
RYVTAARTF 5

[0056]  [&]4/&C12Y—iLov (486TAG) &5 A ] SDS—PAGEHI, vk 1] 5

[0057]  [&]5/&F4Y-iLov (486TAG) &5 A ) SDS-PAGEHI, vk 1] 5

[0058] &6/ itk [, [ 6AZC12Y-iLov (486 TAG) 45 (¥ ik €, 6B &F4Y-iLov
(486TAG) I i T I 5

[0059] W72 AL L, I TASE 3, 5-  SUANTR 2 IR 2 I 2 — tRNA B /=1 3 2R i A 4
PR, B TBAE 3, 5 —EAR R ZUHR A E 3 — ¢ RNA B it A1 A= 784 158 U8 I8k i — ¢ RNA A F 1)
T AT S N

[0060] I8 SRAMRS TG TE I, B 8A A i Lova [ 7EAS A pHA& AR T (1 S8 /M o 1 e, 1€ 8B
FEiLovU28E A (R1iLov-486-C12Y) £EA[FpHE& {4 T 1K) 58 A MR SO 1A

[0061]  E]9/&iLovAliLovU2EE [ [ R SHGIG L, MAEAA PR EARIK iLlovU2 pH=9 (a) ,
iLovU2 pH=5 (b) flliLov pH=5 (c) ;

[0062]  [&]1042iLovU2ER (A R A 45 14 1K

[0063]  [&]11/2 iLovURFI SATARN 5 50 B th 2R

[0064]  K]12Ax¢iLovU2EE A FEpH=b%F T DO IR K T, K 12B72 iLovU2EE H fEpH=
9Z At I e IR, B 12052 i LovU28R I AEpH S5 FIO4& A4 T 1 % e 3 A 1) , &1 12D
JEC12Y-1iLovER I 9t SRl 28, I 1 2B 52 Y-1Lov iR (A B Y 5 Rk il 26, I8 1 2F & Togkerif
PRSI R

[0065]  [&]13AE 3 £k iLovU3 (iLov-486C12Y388R) [ K B EBL21  (DE3) M fty 5% ot
A%, 3BT 2Rk 1 LovUSHI K IAAT MG 1655 T IR 58 Y68 % 5

[0066] ] 1442 K A B 40 e 2 Wk A FH I 2 O AR B 14A & 2R 38 1 Lo v K K B M 121 40 il 7
WA R 2 S A% 5 1 1 AB S 632 1 Lov U3 K A T2 4 e 5 W 4 FHIR 2% S A% o

8
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[0067]  F %12k M

[0068]  SEQ ID NO:1 HFAMEE R E A i LovlIZH R T 7

[0069]  SEQ ID NO:2 BfAEAUEE R iLov & IR T 5

[0070] ~ SEQ ID NO:3 iLovUfL/E& IR AL T H, o 5100467 TYR (B, XF B 3
HEIX) Ron GINR AR R IR AR 3-SR R (C1Y) .3, 5~ S AR A (C12Y) .3,
5- R AEEEER F2Y) \2,3,5- =R AN R (F3Y) B 2, 3,5, 6- VU HANER MR (F4Y)
[0071]  SEQ ID NO:4 ilLovUfL& 2 KRN R 5

[0072]  SEQ ID NO:5 iLovU2[JZ LML /T, Hrh 5100467 I TYR (B, %f B2 E 39 1) X) R aw
I3, 5- S AEEZ R (C12Y)

[0073]  SEQ ID NO:6 iLovU2IKEHERT 71

[0074]  SEQ ID NO:7 iLovU3RJZ I 7], Hr 5100467 I TYR (B, %f B2 B 39 (1) X) Fom
FIANK3, 5- —FARBE AR (C12Y)

[0075]  SEQ ID NO:8 iLovU3fIKEHERIT 71

[0076]  SEQ ID NO:9 IEAZtRNA

[0077]  SEQ ID NO:10 #4= UMK S B tRNA G G MG TyrRS) , U5 T4 K LBk 1E

[0078]  SEQ ID NO:11 1EACZAMEF-tRNAS AEF (C12Y RS) (K& FEmR 5]

[0079]  SEQ ID NO:12 1EACZAEEF-tRNAS AEF (C12Y RS) [T R 51

[0080]  SEQ ID NO:13 1EAZZAMEF-tRNAS R (F4Y RS) & FER 7

[0081]  SEQ ID NO:14 IFAZRBEF-tRNAS R (F4Y RS) FIAZ TR 7 5

BiEERAR

[0082] DA 3 S e 491 SR 1 — 20 [ B A A B o AEL A N2 2% SR ok STt 491 R e 25 461 13 B
() B S A BARBR il A A BH B VG AR

[0083]  sfiEfol 1 #E4L3,5- “EARBREAIR/2,3,5,6- VU FACER Z IR A e PE &R —tRNAG
Ji i

[0084] 1 AEFEDR Hh A7 s A SRR N3, 5 R ARER AL /2, 3,5, 6- VU FARER 2 R (AT FR
C12Y/F4Y) , 75 AL FHIME . colifg AL rh 5 N 2B EE - tRNA A i/ tRNATEAE 4, iX A
EANRET AR FLERE Methanococcus jannaschii) B8 30 i B8 2 Bk t RNA
(MJ tRNAcun™") /T 2k tRNAS el (MG TyrRS, BF A7, JLEUEE R /7 51 SEQ 1D NO:10) % .
MJTyrRSKR AL FEtb) s AE R 9N 2 P pBK Bk (W) 38 [ Scrippstt 572 liPeter G. Schultz
LI =) oL A T BURL BE . col i 2R % & Rl ) e 31 A2 b7 1) o FiT A R G 5 il
RAZ e pBk-1ib-jwlE , 1% A8 PE M BT VE N « AEMG Ty rRSIE R E Rkt 667 1 (Tyr32,
Leu65,Phel08,G1n109, Aspl58,flLeul62) 5| ANNKZEAE N=A+T+C+G;K=T+G) , H4h6 4>
£r 55 (11e63,A1a67,His70,Tyr114,11e159,Val164) BBENLEAZ N GlyEREFAZ (S0
Xie,J.;Liu,W.S.;Schultz,P.G.Angew.Chem.,Int.Ed. 2007,46,9239-9242;Wang,JY.:
Zhang W.;Song WJ;et al.J.Am.Chem.Soc. 2010,132,14812-14818) .

[0085] it I 1 7 i e SR BE AL R S PE IR py Tyr B B 2 -t RNA G i (B L Liu, XU H.
Yu,Y.;Hu,C. ;Zhang,W.;Lu,Y.;Wang,]J.Y,Significant Increase of Oxidase Activity

through the Genetic Incorporation of a Tyrosine-Histidine Cross-Link in a
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Myoglobin Model of Heme-Copper Oxidase.Angewandte Chemie-International
Edition 2012,51 (18),4312-4316.) o IEffik SRS MItRNAc"™", TAGR AR A B K LBt
MR, A RIA G RO E A BRI ASITT RNASE &8, VUBR R PR A o £ i e
SRS MJtRNAcua™" , 75 B P AFTHE B+ (0 B A28 A2 25 AT B RNAR 2L [H], DA R T
R DUEREN o HEAT 3% IE A7 07 306 « A0 2 IRV BURLAE . coli DHLOBZH MM A IE i 16 77 3=
YA . AN ML F pbk—1ib—jwl FFE, SOCKF 72 5 (2% (W/V) FREE AR, 0.5% (W/V) B Rk,
0.05% (W/V)NaCl, 2.5mM KC1,10mM MgCla, 20mM% % Fi) 7E37 CREF% 1 /N o 2 J5 4 FH Al TR
i 7Rt (GMMLAK PR £5 72 FE I TL /7 : MOEh /H ¥ : 764g NaoHPO4.7H208( # 30g Na2HPO4, 15g
KH2P04,2.5g NaCl,5g NHiCl, 50mlH i, &K KE,pH 7.0 1M MgS04: 5 & K ; 50mM
CaClo: /& 5 KT 5 25mM FeClo: it 8 KB 5 0. SMAZ R : 6 T°0.3M NaOH o, i i KB 5 1L
AEGMMLES 3255 : 200m1 MO#EE/H i, 2mIMgS0s, 2ml CaCle,2ml FeClo, Iml 223 /) Ve ik, 4
R [85] A A PR 15 57 3 (FE VRAR GMMLES 523 b I N500m1 3% 5 iEHy , ImM C12Y/F4Y,50mg/L &
IR, 60mg/LEE R > 15mg/LIYIRE) , 37 CHEFR60/INSF o YSCHR A i, $2 HUSURIDNA 5 FL K 43
B BRIEIS R 5 g 2t IR G2 R pBK-1ib—jwl Ak B0 5 5103 BRI DH10BIEK 52 75 41
Mo SOCH; 3 h R L/ o 2 JE IR AR 200 . 2% Bl 7 A8 (W [ s1gma 2 7)) FLBIH 4485
Frdk (BRI R 5 10 ts AR, 5T Bk , 10g NaCl) o 37°CHEFR8-12/Nf L H E 3%,
[0086] i) — e E ik Hh384 1 TakE , 43 i AR AE S A 0.56mM C12Y/F4Y &% 260,80,
100, 120mg /LY GMMLIE &35 773 I+, XA B EC12Y/FAY (HAEHE %0,20,40,60mg/LIH
GMML [ 4 3 35 3L Bk AE0.5mM C12Y/ F4Y 100mg/LEAFH =M 575 B A K, Mi4E0mM
C12Y/FAY 20mg/LE B R IEFRAEP AL KA wbe 4T — DI IE PR S B2 ez , Hop
SLRE 143, 5- S ARER 2 PR CL 2Y %028 fe i » AT TR Ho iy 44 W C12YRS; EfE 24 AN 2,3,5,6-
D AR L BRFAY 2 2 dt v, TRV Hi iy &2 NFAYRS I 22 B, T 1 B0, 25 A S Ik 22—t RNA
A AT AR (C12YRS) [ & 312 7 51 SEQ 1D NO: L1Jfw , Herp 5845 f7 4 Y321, 1651,
H70G,F1081,Q109L, Y114G,D158S,L162M; 5k 2 il 40 & (¥) Z 9k 3 - t RNA & il it 28 47 14
(FAYRS) (2 2512 7 1 9SEQ 1D NO: L3R, Hoh RAEf7 s AY32A, L65H,H70G,F108T,
QLO9R,D158G,L162H,

[0087]  SEtifsl2: FIKC12Y/FAY-iLovEE A M SRt %

[0088] ¥4 IFAZtRNA (SEQ ID NO:9) Flfifii%k Sk IC12YRSELFAYRS (SEQ 1D NO: 118513) 4
BRI BIpEVOLE 4K (I H £ E scrippsit i FiPeter G.Schul tzsLiG =) I, S8 5L 10 3
5 HpET-1Lov (486TAG) Fik Jiuki (i FURLW H 3£ [ Scrippstft 5t FrPeter G.Schul tz3L5
=) (Hdilov MIAZAFER %1 MSEQ 1D NO:2) FIDHIOBAHAL (Mg H 4304 A ) # . BRE A4
SEREAE3T CHEFE B|0D6002) ZE T 1. LI, [AILBRG F2 AL A ImM C12YBKF4Y, ImM IPTG £ 0.2%
BA[RE A TRE (W Sigmas 7)) 55 32408, X HEAS NN C1 2YEF4Y . 6-8/ Nk 2 Ji , S B, Ni-NTAZf
&M, IEH SDS-PAGEHE ¥k 7 #T (K14, E5) «

[0089]  FATARIN, RALEAFAECI2YBRFAY 5 2 A Be i A KR iLovEE A, X UL
AH 3% SR C12YRS AT AAE SRR IR IC12Y , FAYRS 7] DR S PR 1) IRAFAY o 7ELBYS 77 2
C12Y/FAY-iLovEE AR =2 AN 15-21mg/L, MBF AR i LovEr A Y™ 2 930mg /L. Ay 1 Ha il
C12Y/FAYAUA RN B i Lov i [ 1486 67 BRI R AF A7 i, FATTKC12Y/FAY-iLovER AT T
EST-MSJFTi e il , 4 25 R4 F =40 71 N 13947DaFi13952 (K 6) , B 5iHHS>FEW A .

10



CN 109295025 A w BB B 9/12 Tt

[0090]  SEJifafs13: 3,5~ SUARER U IR U I 2 — tRNAG FINH 1 70 P 28 it A4 25 R ) S

[0091] RT3 T ##3, 5- ~FAUR AR A B AL - tRNA S A CL2YRS e FEME TR A C12Y [
SEA R, AT BT 1 CL2YRSZE A CL2YW &1 70 R 2R dm AR 45 ) o AN Tl 7 5 32461 B A TR R A%
NEEIR 6507 AR R N F AR, 108 7 KA IR I N AL E IR, 109067 B A BE %
RAF N RAIR » 16247 55 % R R AN IR R o 1X FLANREESLF T — AN F gk 0 4%, DA
T E RNy M o A BRI A2, 1 1A BR =R AT 047 4 & IR ¥ 948 A H &R, ‘BN I7E TG TR A4r
UG IE BRI 2 ) SR A GNC1 2Y 3R 2 o AHLE T B AR B Ty rRSE5#4,  C12Y [ 58 Ca Jif e %
T10 AH2 2 KB BEE B HA R EEM L, 1586 RAAMR R NLEAIR, Nl 5
CL2YIE — NS5 FH T-CL2YRy B [F] ¥ pKa 6 . 4, C12YIR ] B a2 DA B BS RS A7 AE , I AE
TR TyrRSH, B FIRASRICL2Y vk 57 S 7 1 15807 R A Z IR 45 A (K TB) .

[0092]  sjitafsl4 : FEDA g ba i) 2 1 BOGEE i BR324 i LovURIRHIE

[0093]  FRATTH RN TRET7 M 7 8 PUGEUE FH B LIERES iLov-486-C12Y (X H R
FFHIAISEQ 1D NO:6FT7R) , HA 48647 5848 ATAG 1L 0+, SR i IS 51 3 i +H [H) 7
EAEILovI EARAT 58 mifr Al N 3,5- “EAER &R (C12Y) , RiE AR EHEH iLov-486-
C12Y (Z LR F HIIISEQ 1D NO: 5T, ik AiLovl2) .

[0094]  iLovAHliLovU2EE A K AMGIE I RILE T R ED KR (E8) , AR & KK
AL K 43 731 A365nm, 450nm A4 75nm. 4pHM 9. 0% £5.0)5, iLovAliLovU28E A7ER] LIGX
B AETE DL K i LovEr FN I G HR T I A KA B A2, i LovU288 H 1) ROt 5E A2 A
BT 201% (E9) .

[0095] R T HHF 9T i LovU2 D e K AL, BRAIEHT T iLovU2/EpHSY 731 H6.5, 7.0,7.540
9. 0% I AR S5 4 (B 10) o 3R 2 B i Lov e (A Y i AR 45 1y, e AT A AE 4867 i N FER
IRNAFEIRC1 2Y A2 i Lov 8 [ I #E AR5 10 . BE 4R, i LovU27EpHIN6 . 519 . 025 4F T 1) i 44
LT REEN, X RHPH N FHEME RS RIEAREA WS IR S

[0096] 4527 >k , TR A e ok M I e w2 Py I A A AR R B S M R A S 40 R (275nm-
305nm) KA ICL2Y [ pKafl o K5 il 45 RARNHL 115 #E , +H 5 B CL2Y K pKafl 6. 3 AH1FE
B A, BARiLov i LovU2 25 4R ik B 78 7] WG IX LT AH R 5 AE2 qpH AT =1 319
I, 7EiLovU2 58 AR I 305nmfr B H I 17— AN (E18) , TiiLovEr FI IR 4G ]
HIBA XA, DR B BRATTIA IZ 06 & 486 A7 IR CL2Y 7= A= 1 o FRAT TR IX AN B AR I 117
T, T H 48667 C12Y [ pKafi L6 . 3 MR E 1145 Rk HmT &1, iLovU2% 68 A K pKafd
[FRE N6 . 3. 1LovU2 48647 C12Y A AH AN [KIpKa 1B, i B 1 LovU2[H 2 ) 2 il ik 486 £7 C1 2Y[¥)
AR AT R 11486 A7 C12YER & 3 22 W 6 I A B0 , Joyk st Ve 4 J1 k4
IR . B AN, CL2YIIR G 5 1 Lov il R 56 1E 34 A7 T8 2 , PR it ] LA HERS: %6 5
fe EILIRE R REEOLE KT §E

[0097]  BH T-pHA% sk R B8 H T 6 ) = 208 HpKafB W pH{E, FATTE— DUk TREA A
[l pKa B 1) 22 6 81 1 SRS 44, T UG T 2 PPt B 25 , 91 A B 44 (pHZ 284 8) L IR 2 A& (pH
2185.0) , M1 N (pHZ1H6.0) LA R B hifk (pHZ) 8. 0) «fEiLovi L A 48647 middi A
AN AR R ARG I R (B, 48 AL A % RZSEQ 1D NO: 31K 55100407 & L B A7 1) , A PARE A
iLovU fRBERHIpKafd , SRAF AL KA pKa i [H 95, 389 2 (B 11) 85, FATII 1 48647
A R ARG LB I VT 7 21 R AT BE 6 158 1 Lov UL I 2% 1 DOt ME o 45 R B 11 fT o , ££388

11
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B GIN— A1 IR HL AT (KRS 2 BR VR ZE P LAT iLovU24% %45 [ pKafd A6 . 3P K %5.9, 4388
A3 [F A 5N AN TE HL A7 IR A SR BRI A fE i Lov UL I8 i pKa i i — P FE(K %25, 7
[FIREHE , 15 57— A% I 2% 1 Lov—486F4Y 1 5| A\ 38847 ¥ & e 7] LAfHipKafti A6 . 1K %5, 3. 2o Rl
CA IR B, 7 v Ay 1) 2 e P AR 1 A M i L 37 P DA Y 25 P L TR 2 IR P = [ pKa o AR SE 36
H, BT 51 N 3883936 K, 2 R R i Fa g W i A 1) 48647 JE RARE LR, i & FH4ER
IR FEIR T — PP U CEUE T AR KGR, IR 388 R 39307 b IR % A 44 ] LA i 5 P AIK
iLovUD eI AR 1 pKafH.

[0098] BT #E— P ISR LovUae 6 AL B I G B % BB e 1k , ATl 1 P U8 1 2%
IR VEAEINCL 2Y H B 2 SRAEAH i LovU2& s HH I CL2Y R EE K & (A2 5 7= AR T 68Ul +
R AR I, fEpH 92 P b N 2mM. - B2 , 100mM 5,5 — 2 FF -~ 1 - IE I bk -N-
ALY (DMPO) FITLOUM iLovU2%E [, SR 5 FHA05nmiS G2 HEAT Y A St , o5 fe i ek VBUAH (01— 5
T IEC FHASCORAS I B K E:DMPO-cy s IR AL A9 M+H+=234Da) AL 2, MAEFFEI 2 1F T
XT10uM iLovis AT CHRSS 5 , B AR I BAEAT DMPO-cy s IR & W04 i . X e 25 L %
A, FES6 RSN , P AR CL2Y B R 22 m DA Jpt R R8s B, 19 31 S B 1 R 28, 1 S i
FH 5 AT DA DMPOAH B B , B & T I DMPO-cy s AL &1 - 45 b BTk , IR TR 92 45

JELLRIH , i LovU2I 58 Y60 K A& FHCL2Y [ s 2 2 (A (R EU 3 S 30T

[0099]  FRAMEE B %L A A I 712k A HrCL2Y FTEs 25 (M) R 80 46 8 1 pHAER B4k
ik . iLovU2/EpH SIS 2 BAREL LI, 1 pHMSE EFZIWS, iLovU2I 2L 75 i A
5.0ns SR T FEZ0.2ns (B12,3R 1D , @ TH 50T S B HOBEUE 7R B ke 4.8 X
10%s™ BRATFIM B E T 1Lov-486Tyr 544 486 {3 % ZU MR Al 3 2 Z IR G B0l T4 45
I HRIZE R A LovU2BEAK T L A5, O3, 5 X 107s™ o i 45 L 5 LART I H0E )
A B AR AN 2K () R R R Iy, A DUE S YR B PR B K PO R BA IR K
I, iLov—-393C12Y,iLov-391C12YHiLov—488C12Y [{HL F1&i% I E LT iLovU2, 5 A
3.8X10%,1.1X 103%™ H10.58 X 105%™ i LovU2K) 44 25 # [ b m] LA %0, 486 57.C1 2Y A 5
FEH 2 A BR B T .7 AL 39347 , 39147 FNA88 {7 C1 2Y FIIE 25 ¢ ek [ 22 ) {1 B 55
AT LT8Gk W 5 A A ST A AN B 2R DOk [ < 1) R S SR Ay AT A B A B e R AT
B, BPAECT 2Y fnk R e A M BE B F3A89.6 A AT AR A SE B AR . Bk
Ui, IXEE 25 BB, C12Y A28 3R 2 6 [ TR A 75 AN B L gNAD IR IS 1], s mT AR AR S B 5%
B, 91 B, iR s R Bl A5 C1 2 RN 28 22 9% 6 2k A [R) BE S K 35 g 24850 B (B12, R 1) .

[0100] &1 iLov R FFRAARM DA i i b A% 3l e ker{H o
[0101]

488Y 4.4

[0102]  SKta )5 : Y 0l - He A A% ek A 1 Lov UR B

5T

12
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[0103] 415, U H & MEURTE R, T BEREN IR T RAERIERE AT T
B RV T T 508 A T S , e e — P 45 e Dl A TR SR T 9 441 AT P i e PR AL 1L 3 AR 1
HEZ, HATC A /N pE B  (HR X Be F5 7 ST A M 1 e A Bg 774R 22 . b
B R R — S pHEEUR AL T G B AR IR (R AT A A R B TEH O 7 AT Hu 6T
AN TR PR T8 12 R P 7 AR TR IR LA s e ' I B B D ADGERE (B IR 4t R
AR R A 2 AR AT ELR

[0104]  FRATTHHZEDR TRE T AR T 9 AL IR 1 Lov—486C1 2Y388R (1% HF & /¥ F WISEQ 1D
NO: 8FT7R) , BIHG i LovU21#) 38847 SR AZ Ak &R » 1K 77 A RAF i 11 1 Lov—486C1 2Y388R (%
B FIWISEQ 1D NO: TH R, Rk iLovU3) , HpKaf h5.9.

[0105]  FRAIT.Z Fr LAIE$E i LovUSHEAT 1A PN pHAR B SL 56 , 32 K A HopKafB AT ilovU2, [A]
LA R M pHE M N A DI R0k fEpHA BUNT RIS I AF T, FATE L BE R 1A
iLovU3[ KHZAT HEBL21 (DE3) 401203 488nm 36K , 78 3L B ARt BB I F T TCl i
THHAT OG5 R EI 13 s, ApHN T, 400 s AR 558t , 1 24pHiE I 25
I, 415 G50 5 AR RSG5 , HEAES -8 o il B B K o IR e R B, 2 K b B s = it
FRPE (AR) REGuRT , BI(E7E S5 BR PE SR AR T, 40 e i pHAE 2500 d R .

[0106]  $:55 , FRAVME A i B2 11 KW 4 TRIMG 1 655 Bl bR BEAT i3 — D i 90 o AT I IR FE 1 X
10%cells/ml, i 1K 1 LovUB MG 1655 T A% 43 A I PHA 7,583 2. 512 PRl , [
I Z Bt i F6—H 2 -5 A -L- 1B &R (DLN) , % & 90434 , 3 LAAR I3 2 B i A1
DL 2 A bt B 0 8 45 R 5, 48 F 22 T RR AR (X AEA50nmisk & » 495nm & 51 1 46 11 T
TR B T B FRATT R I, 2apH A M TRE 25 )5 , 4R 5 e o B K£4985 750%  (K13) , 1
YpHiE— 0 N R 2.5, AN MU JEoR T IG5R 15565 45 R, ZEMR IR &AF T, UM B bk
R A B ) 7 7, FL 40 B BT SR W AR AX. o BT, 5 10T 90 3R I 45 I e - 400 W i 78 PP AL it
RIFEBEEAER MR pHRE AR BI6 LA T I, 25 2 BEFE B Yba S B0 LA K M 4 20 fie A2 il
BARRGA ACTRYESAT T » EA T I B , AT B AR 594 B2, 75 Bh A = A B R 2k
WIE L3P, 2440 B A N SmMAT 20L& i » 41 58 Dl 7 38 Yl =5 PR AR, 3R IR A 2 Bt e i s ]
D5 i 12 K P AT T T R A PR T PR 355 e S B 5 p -4 » 78 B B e AL 6 - T 48 -5 -
R-L-IEZER (DLN) A BB 061570, 2440 M P i N 5mM DLNJiS , 40 B 56 Y65 5 iR
o, Ui B A 2O B AR TT DA TE B2 P 4% 4 T B L B SRR A SR AR P 4N B, DLN. 1B B HE i 2
ABEREI X PR E AR SLIG 45 FRIe U HBRAVIE R I iLovUFLIER nT DL E B H T4
WG, AT 75 BEAL G AR I 25 i O A0 58 A R FE AN BRSO D IR, DRI T30 B B3 4
] P20 T O P 8 B0, 5 DA R i R A e /N 3= 490 1) ) P 0

[0107] &), FATTIE AL 1 Lov U3 FR B W 52 5 0 401 73 Wk 400 T8 PO e e o i 20 AAHEE P /DN B A1
# R EE B A, SR 5L B R K i LovEk # i LovU3f BL21 (DE3) KAZAT B 5 5 0 41 i
TRE 3TENE F 904 %f 42 T ok, AT 2L WA ELiEM 8¢t &Rk i LovEiLovU3 &
KBRS T - B 14T, 72 BN A 0§ ), R I8 1 Lov R H I K BT B 34 m) W
SRR G T, MFRL i LovU3E A KA BE R A E A% G A e B9 E 5
(B14) &5 AERH 5 i LovU3ER [ 12 6 {5 5 1] DA C12Y Rl 38 22 58 6 BE A ) 7= AR [ 6 BUE +
R BTV R, T B W AR ) BR T PR AT LA AT JE i LovU3EE A I 26 1E 5, I B Ik
VB PRt PR ARAS B0 AT A o R T 200 o e e 15 e 4 i ) 2 2 A AL L, BRATIIR BT 5 v mT BA

13
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Sk — D B AN AR R AR R A OGS R R R T TR

[0108]  sLiafl6 « A0 5 FARER 2 R IM & 2 POGEUE FH B 2OUE RS EE iLovl) K3
e

[0109]  FRATTHEEDE TRETTiEAN 4 1 98 S AL Ik 1 Lov—486 47 s 43 il ALy B G B 2R - —
AR AR W2 IR  — A 2R A VY R R I 3R 5 IR AR, e Slekar I & BILAEAS [R] ) pH
6 BA L SR AA B R R O 5, v 5P R HopKafi 4 AN 9. 2.6.3.7.6. 5 A
6.1 (&1L .

[0110] DL & R, A5 mARER R IR 1K 5 F1 98 A8 AR 35 m] A N le 35U 56 7% W e A% Ik
A%, RIS, YEH B 1 pKadtl B8 4% 1 FL UG AC 22 Fham e 25 o

[0111]  ROZIRfE, K& S5 HoR G MR SLi 7y 8, O AR B 34T B AR BoR FHEA
{E AR Ul AR G RLZ IR AR, 7EAN TS B EH S B BRI SR P s SR 4R % B R F ol
G 26 F R 5 AT DLAE A 34T 5% Rl R 405 A9 AR 40 , BT DABEAT &5 Fh szt 7y BT =
HE,

14



CN 109295025 A F 5l

1/10 1@

[0001]

110> R RSB A A YR ST

21205 BRRERARUMENE RS MRIN R R S RGBT B IO R BRI

L1890 IB1R7423
<166> 14
<179>  Pateutlu version 3.1

210 1
211> 336

Q15> DNA
213> Artificial Sequence

220>
PRy Ch8
224>

L2995 1 Loy G ER R

A0 1
atggaagans acticgttat gacegaccey cgtetgcogy

tetgacgett tentggaact gavcgaatac totegtgang
cgtifeetge aggglecga naccgaccay gogaceglte
cglgaceage gtganaccac cglteagety atcandtaca

tggancctige togcacetgea goegyltogt gacuaganay

petgtteage tgeacegtte tgaccacgtt ctegag

210> 2
211> 112

Q12> PRT
<2183 Artifieial Sequence

FEPTIDE.

i Lov B SR IR R

<400

i

Met Glu Lys Asn Phe Val Ile The Asp Pro Aeg
1 B 10

11e Tle Phe Ala Ser Asp Glv Phe Leu Glu Leu
20 25

Glu Glu Tle Leu 61y Arg Asn Ala Avy Phe Len
35 ) 10

Asp Gl Ala The Val Gla Lys Tle Arg Asp Ala
50. 55

15

acaaeotgal catettegeg
saatertgey tegtancgog
agaaagtece tgacgegate
coaaalolge taaanaatic

gltgaactgea gtacticale

Leu Peo Asp Asa Pro
145

The 6lu Tyy Ser Arg
30

61n Gly Pro Glu Thy
45

Ile Arg Asp Gln Arg
60

60
120
180
240
300

336
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[0002]

Glu Thr The Val 61b Leu Ile Asu Tyr

65

70

Tep Asn Len Leu His Leu Gln Pro Val

85

Gl Tyr Phe 1le 61y Val Gl Leu Asp

219>
<213z

<AQ0

100 104

2
113

PRT
Avtificial Sequence

VARIANT

Mot Glu Lys Asn Phe Val Tle The Asp
L §

Ile Tle Phe Ala Ser Asp Gly Phe Len

Glu Glu

Asp Glu Ala Thr Val Glu
50

65

Tep Ast

Glu Tyr

Glu

22103
@113
212>
213>
20>
221>

<2923
023>

Glu The

20 23

e Lew Gly Avg Asn Ala Avg
: 40

sy

Lys Tle Arg
55

The Val 6lo Lew Tle Asn Tys
{

Leu Lew His Leg Gln Pro Val

Phe. TYR lle €1y Val Gln Leu
100 105

4
336
DNA

Artificial Sequence

DS
iLovU k8 F R T B 7Y

Thy Lys Ber 6ly Lys Lys Phe

&

80

Arg Asp Gli Lys Gly Glu Leu

90

Yh

Gly Ser Asp His Val Lew Glu

Pro Aeg Leuw

10

Gl

Phe

Asp

The

Avg

90

Asp

Len

Leu

Ala

Asp

Gly

16

Thr

Gln

fle
60

5. Ser

Peo Asp

Glu Tyr

Gly
45

Arg

Glir Ly

Set

30

Pro

Lys

-Gy

His
110

Gl

Gln

Lys

Glu

05

Yal

Pro

¢ Avg

Thr
Avg
Phe
80

Leu

Lew
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[0003]

<400z 4
atggaaaaaa acttegtitat cacegaceey cgtetgeege deaaceegat cateticgeg 60
tetgaeggtt tootggaact gacegaatac totagtgang saateetggy tagtaacgig 120
cgtttcetge aggegtoogga aacegaceag gogacegtie aganaatoey tgacgogate 180
cgtgaceage glhgaaaccan cglifcagetey ateasctaca ceanatctge tasnaaatte 240
tggaacutge tgeacotged. goeggttogt: gaccagadag glgaastged ghacttecaty 300
pglgticage tggacggite tgaceacgtt. atogag 336

5

113

PRT

Artificial Sequence

VARTANT

Lol 2 EART A S0R B L00 R TYRFBRILA M3, 5~ 8L B SR (012
400: 5
Met: Glw Lys &sa Phe Val Tle The Asp Pro Arg Lew Pro dsp Asu Pro
1 ] 10 15
1le Tle Phe Ala Sex Asp Gly Phe Lew Glu Leu Thr Glu Tyve Ser Arg

20 25 30

Glu 6lu Tle Lew Gly Arg Asn Ala Arg Phe Lew Gln Gly Pro Glu Thr

35 40 45
Asp Gla Ala The Val 6ln Lys: [le Avg Asp Ala Tle Avg Asp Gln Arg

50 55 303
Gle Thr Thy Val 61o Lew Tledsn Tyr Thy Lys Ser Gly Lvs Lys: Phe
65 T0 ] 80
Tep Asu Len Len His Lew 6la Pro Val Arg dsp Gla Lys Gly Glu Leu
85 90 95
Gl Tyr Phe TYR Tle Gly Val Gln Lew Asp Gly Ser Asp His Val Leu
100 105 110

Gl
210> 6
<2115 336
<212 DNA
213> Artificial Sequence
290>
<221% €08
L2290 o .
223 iLovl2RHZEm S
00> 6
atggaaaaaa acttegttat -caccgacceg cgtetgecgy acaacecgat catetiogeg 60

17
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[0004]

totgacggtt tectggasct gavcgaatac tetogigaar aaalccipge tegtaacgey
cgtttectge agggtecgga asecgaceag gegacagtic agaasatccg tgacgegate
cgtgaccage gtgaaaccac cgtieagety atoaaclaca ceaaatetgg taaaaaatite
tggaacctge tgecacctgen: geegplttagt gaccagaaay glrgaactgea gltacttcaty

gotgticage tggacggtte tgaccacytt ctogag

210> 7

113

PRT }
Avtifieial Sequence
VARJANT

PLovUBRGBURE RS A R R OO YRS BB, 5

oy 7

Mt Avg Lys Asn Phe Val Tle The Asp Pro Aig Leu Pro Asp Adn Pro
1 a 10 15

o Big

¥

o
]

Ile Yle Phe Ala Ser dsp Gly Phe Lew &lu Len The Gl Tyr $
20

25 30

Gl 6lu Ile Leu Gly Arg dsn Ala Arg Fhe Lo 6ln Gly Pro 6lu Thy
35 40 45

Asp Gly Ala The Yal 6lw Lys Tle Avg Asp Ala Ile Aveg Asp Gln Avg
500 55 60

Glu The The ¥al Gl Lew Tle Asn Tyr The Lys Ser Gly Lys Lys Fhe
G5 70 h 80

Trp Asu Leuw Lew His Len 6o Pro Val Avg Asp 6ln Lys 6ly Gla Len
85 D0 05

Gln Tyr Phie TYR Tle Gly Val Gla Leu Asp Gly Ser Asp His Val Leu
104 105 116

Glu

210> 8
1Ly 326

<212» DNA

<2185 Artificial Sequence
20>

221> Chs

<2295 o

<223% iLovUSRYIZHFER ¥ 41

400> 8
atgaggaaaa acttcgttat cacegacicg cgtotgoege acaaccegat catettogeg

tetgacgett tectggaact gaccgaatas totogligaag asatectpge tegtaacgeg

18

120
180
240
300

336

SRR L2y

60
120
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[0005]

cgtttoetae agggtgcgga aacegaceag gegacegtic agaasatceg tgacgegate

cptgaccage gtgaaaccac cgttocagety atedactacs ceaaatetigg taaaaaatic
tggascctge tgcacctgea. geeggttagt gaccagaang ghgaactgea gtacttcaty

ggtgtteage tgeacggtic tgaccaeplt ctogag

G109
21> 77

“212»  DNA
213> Artificial Seguence

€220
@2

1> thNA
2 S
293> TEAZLRNA

<AQO> 9
tRgteeggey goeoggatit gaavcagege catgeggatt tagagtooge egtictgiee

tgotgagcta ¢ogecyy

<> 10
211> 306

9120 PRY
213> BISHEERE Methanococous janpaschii)

o S
221> PEPIIDE

2222 )

<2233 i LRNAS RS (M TyeRS)
<400> 10

Met Asp Glu Phe Glu Met [le Lys Aeg Asn Thr See Glu Ile [le Sere
] 5 10 15

Glu Glu Glu Lew Avg Glu Vol Leu Lys Lys Asp Glu Lys Ser Ala Ty
20 25 30

Tle Gly Phe Glu Peo See Gly Lys [l His Leuw Gly His Ty Leu Gln
35 40 45

Ile Lys Lys Met Jle Asp Lew Gln Asn Ala Gly Phe Asp [le Ile Lle
50 Ha 60

Leu Leu Ala Asp Leu His Ala Tye Leu Asa 6lo Lys Gly Glu Leu Asp
65 70 75 80

Tle Gly Asp Tyr Asn Lys Lys Val Phe Glu Ala Met

Glu 1le Arg Lys 11
85 90 95

Gly Leu Lys Ala Lys Tyr Yal Tye Gly Ser Glu Phe Gln Leu Asp Lys
100 105 110

Asp: Tvz The Lew Asn Val Tye Arg Lew Ala Lew Lys The Thy Leuw Lys
115 120 125

19

180
240
300
336

=3
o}
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[0006]

Arg Ala Arg Arg Ser Met Glu

S

Ty

Ly
145

130

Val 4la Glu Val

Lew Gly

ig Mot Leu

Asn

Keg

Leu

Asn.

Arg
305

Pro Val
195

s Gly Asn

210

5 e Lys

Met Gln

Pro Glu

Glu Ser
275

Ala Val

200

Liew

Val Asp
165

Ala Arg
180

Leu. Thr

Phe Tle

Lys Ala Tyr

Tle Ala
245

Lys Phe

260

Leuw Phe:

Ala Gly

Tle Tyr

150

Val Ala

Glu Leu

Gly Leu

Ala Val

215

Cys

Lys Tyr

Gly Gly

Lys Asn

Glo Leu
295

306
PRT
Artificial Sequence
£2207
221> PEPTIDE
292
<22 TEAEE

100> 11

Met Asp Gluw Phe Glu Met Tle Lys Avg
1 5 '

Gly Glu 6la Lew
Jle Gly Phe Glu

Ile: Lys Lys Met

34

28

Leu Ile Ala Arg

Pra

Val

leu

Ksp

200

Asp

Pro

Plie

Asp

Lys

280

Ile

40

lle

P

185

Gly

Asp

Ala

fou

Len

265

Glu

Lys

BhEE- tRNAG ARES CCI2Y RS) B9R

Pro. Ser Gly Lys lle

Ile: Asp Lew Gln Asn

Mat Gln
155

v Gly Met

170

Gl Gly

Ser Pro

Gily. Val

235

Gl Tyr
250
The Val

Leuw His

Tle Lev

Ast Thy
10

Arg Gli Val Lew Lys Lys Asp
g5

His Leun

Ala Gly

20

Glu Asp
140

Val Asa

Gli Gln

Val. ¥al

Lys Met

205

6lu Gl

220

Yal Gluo

Pro: Lo

Asn Ser

Pra Mat
285

Gly Pro
300

Ser Glu

Gl Lys

Gly His
45

Phe Asp

Glu

Asp

Aeg

Asn Pro

Ile His
160

Lys Tle
175

Cys Tle

190
Ser

Tle

Gly

Thy

Ty

270

fsp

Tle

Tle
Ser
30

Tyr

Ile

Ser Ser

Arg Ala

Asi Pro

240

Tle Lys
255
Gl Glu

Lei Lys

Meg Lys

1le Ser
15
Ala Len

Len Gln

1Lle Ile
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[0007]

Tle
65

Gl

Gly

Asp

hrg

Loy V3

et

Tyr

Asi

Arg
Leu
Asn

ey
05

Lo

A
50
Leu Ala

Tle Ary

Leu Lys

Gly Thr

115

Ala Avg
130

Val Ala

Het Gly

ts Met Lew

Pro Val
195

=

210

¢ Ule Lys

Met Glu

Pro Glu

&lu Sexr

Ala Val

290

Len

D10y 12

21 921

212> DNA

213>

220>
221> €bS

Asp

Lys

Ala

100

Leu

Avg

Glu

Val

Ala

180

Jeu

Phe 1]

Lys

Leu

Ile
85

Asn

Ser

Yal
Asp

163

Arg

Thr:

1le Al:

Lys
260

Leu

Ala

Phe:

Gl

Gly
i

Gly
Tye
Val
Met
Tle
150
Val
Glu

Gly

> Ala

Gly

Lys

Glu

Asp

Yal

Tyr

Glu

135

Ty

Ala

Leu

Leu

Val

218

T Jy‘J:‘

Gly

Asn

Leu
295

Artificial Seqience

Tyr

Ty

Tyr

Seg

120

Leu

Pro

Yal

Leu

Asp

200

Asp

s Fro

Phe

Asp

Lys

280

Tle

Leu

Agn

Gly

Asn

Lys
9o

105

Leu

1)

I1e

Gly

Ala

Ala

Met

Pro:Liys

185

Gly

Asp

Ala

Len

Leu

265

Gl

Glu

Ser

Gly

Glu

250

The

Lew

s Tle

Gln
75

Lys

s Glu

Lieu

Lys

Gly

Pro

T =0

L2

Ty#

Lys

Yal

Tle

g Glu

140

Val

Gl

Val

Lys

Glu
220

. Yal

Pro

Val Asu

His

L

21

Pro

Glu
300

Gly

Phe

Leu:

v Thr

125

Asp

Asn

Gln

Yal

Met

205

Gl

Glu

Ley T

Sep T

Met,
285

Pro

Glu

Gly

‘]’_;.‘\",U.
Lo

Thi:

Gly

Sy

Arg

Cvs

190

S

Leu

Ala
95

Asp

Lt

Asni

Lle

Lys

178

Lle

Ser

Avg

Asn

¢ Gla

Leu

Asp
80

Met

Lys

Lys

Pivo

His

160

Tle

His

Ser

la

Pro

240

Lys

Glu

Lys

Tle Arg Lys
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[0008]

K223

2222

400> 12

atggacgaat

agagagptit

atacatttag

gatataatta
pagattagaa
aaatatgltt
tiggetttaa
gatgaaagate
tatatgggeg
agggagetit

£fragaaggaa

gagattagge

ataatggaga

Lttggtggag
paatigeate

ceaattagaa

210> 13
211> 206

212> PRT
2185

o
<

L2223
223>

400> 13

Met Asp Glun

{

Gl Gla Glu

Ile 61y Phe Glu Pro Ser Glyv Lys
35

Tle: Lys Lys ¥et Tle dsp

50

65

His Lew Ala Asp Len @
70

ttgaaatgat
tagaanaaga
gecatiatet
taattttgge
aagtaggaga
atggaagtga
agactacctt
caaaggttge
ttgatgtitee
tgcuaanaan
agatgagtte
ctaagataaa
tagetaaata
atttgacagt
caatggatit

agagattata

PEPTIDE
TR BUSEAE - CRNA SRR (AT BS) BUBURNER 71

aaagagasac
tganaaatet
ccaaataaaa
tgatttagpt
ttatancans
aatietiett
agnaagagea
tgaagtiate
agttegagge
gpltplttgt
tleanaaggg
gaaageatac
ottoeltgas
taatagetat
aaaasatget

1

i

Artificial Segquence

Phe Qlu Met Tle: Lys

5

Lew dvp 6lu Val Leu

20:

85

40

eu Gln
5

e

v Ala Tyr

Glu Ile Ag Lys Tle Gly Asp Tyr 4

Asn Al

acatetgasa
gototgatag
aagatgarty
gectattiaa
aaagitttty
gatpaggaty
agaaggagta
tatecaataa
atggageaga
gt teacaato
aattttatag
tgoecagnty
Latontitan
gaggugtiag

gltagetgaag

Arg Asn Thr

10

Lys Lyvs Asp
25

1le His Leu

61y

N

Lew Asa Gln

75

sn- Liys Lys

90

22

EA B - tRNA S AREE . (C12Y RS BB e e vl

ttatcagega
gttttgaace
atttacaaas
accagaaagy
angeaategs
gtacactgaa
tggancttat
tgoaggttaa
paaagatacy
ctgtettaae
clgttgaiga
gagttgtiga
ecatasgnasg
agaglttatt

aactiataas

Ser Glu Tle

Glu Lys Ser
30

61y His Tyr
45

Phe Asp Tle
G0

ggadgagtta
aagtggtaaa
tgetgegatty
agagttggat
glttaanggoa
tgtetataga
agoaigagag
ttetatteat
catgttagea
gREtiiggat
etetceagas
aggaaateca
gocagaasag
taaasataag

gattttagag

Tle Ser
15
Ala Ala

Leu Gln

Ile Ile

Lys Gly Glu Lew &sp

Val Phe Glu

80

Ala Met

60

120
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[0009]

Leu Lys Ala Lys

Asp Tyi

Arg

His

Asn

Arg

e

Asn

Arg
305

Ala
130

¢ His

Met

Pro

s Gly

216

s Lle

s Mest

Pro

Glu

Ala
2890

Let

<2107

211>

212>

<213

220>

221>

220>

233>

400>

atggacgaat ttgaaatgat aasgagaaas acatctgana ttatcagega: ggaagagtia
agagaggttt taaasaaaga tgaasaatct getgetatag gtittgaace sagtggtaas

atacatttag ggeattatetl ccaaataaaa aagatgatiy atttacaaaa tgetggatit

Th

115

A rg

Ala

6ly

Len

Yal

A‘SH

Lys

Gl

Gl

14
921
DNA

ns

100

Ley:

Avg

Glu

Val

Ala

180

e

Phe

Lys

Tle

Lys
260

¢ Leu

Ala

Sar

Val

Asp

165

Arg

The

Ile

Ala

Ala

245

Phe

Phe

Gl

Tyr

Val

Met

Tle

150

Val

Glu

Gly

Ala

Tye

230

Lys

Gly

Lys

Glu

Val

Tyr

Glu

185

Tyr

Ala

(I

Val
215
Cys

Tyr

Gly

Asn

L ]

295

Artificial Sequence

Tyve

Arg

120

Lsn

Pro

Val

sl
A Sp
200
Asp
Pro
Phe

Asp

Lvs

280

Gly Ser Glu

106

Leu

Ala

| Lo Ala

Ile:

Gly

Peo
185

Gly

Ala

Glu

 Lys

Met,

Gly
!

Lys L

Gln

o Ser

Gly

Gla
250

ew The
3]

[eu

Leu

Arg

Gly

Pro

-
T
T

Tyr

Val

His

& Leu

Thy Arg

Lys Thr
125

Glu Asp
140

nVal Asn

4 Gl Gln

= Yal Val

Lys Met
205

Gla Glu
220

al Val &lu

Prao Leu

Asn Ser

Pra Met
285

Leu
110
Thr
Glu
Gly
Avg
Lys
190
Ser
Ile
Gly
Thy
Ty
270

Asp

Asp. Lys

Liew Lys

Asn Pro

Tle His
160

Lys 1lg

175

Tle: His

Ser Ser

Ary Ala

Asn Pro
240

Ile: Lys
255

Gln Glu

Leu: Lys

Glu Pro Tle Avg Lyvs

300

IEZZ U - RNA S G (FAY RS) OB 71

14

23
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[0010]

gatataatta
gagattagaa
asatatgtit
ttggetttaa
gatgasaatc
tatcatggey
agggagottt
pEagaaggaa
gagattagegg
ataatggaga
ttiggiggag
gaattgeate

ccaattagaa

tacatttgge
aaataggaga
atggaagtga
agactacelt
cagagglitgs
trgatgtige
taccaasaan
agatgagtic
ctaagataaa
tagetaaata
atttgacagt
caatggatit

agagattata

tgatttagge
ttataacaaa
aacgegtett
4328284LCH
tgaagttatc
agttggaggy
ggtigtitgt
Ltcagaapgy
ganagcatac
ettecttgaa
taatagelat
gaagaatget

a

gectatttaa
aaagttittyg
gataaggatt
agaaggagta

tatocaataa

atggageaps

atteacaace
agtttliatag
Lgcecagely
tatcotitaa
gageagthag

gtagctgaag

24

accaganagg
aagcaatggg
atacactgaa
tggaacttat
tgoaggttaa
paanagataca
clgtettaac
ctgttgatea
gagttgttga
ceataaanag
agagttiatt

ancttatagn

agagttggat
gttagaggca
tgtetataga
ageaagagag
tggtattecat

catgttagea

gpeittegat

ctetecagan
dggadatcoa
goetagaaaaa
tanaaalaag

gattttagay

240

780
840
900
921
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A RIEIEIR T

A R R
H iLov

EEREY (SEQIDNO: 1):
ATGCGAAAAAAACTTCGTTATCACCGACCCGCGTCTGCCGGACAAC
CCGATCATCTTCGCOTCTGACGGTTTICCTGGAACTGACCGAATACT
CTCGTGAAGAAATCCTGGGTCGTAACGCGCGTTTCCTGCAGGGTC
CGGAAACCGACCAGGCGACCGTTCAGAAAATCCGTGACGCGATCC
GTGACCAGCGTGAAACCACCGTTCAGCTGATCAACTACACCAAAT
CTGGTAAAAAATTCTGGAACCTGCTGCACCTGCAGCCGGTTCGTG
ACCAGAAAGGTGAACTGCAGTACTTCATCGGTGTTCAGCTGGACG
GTTCTGACCACGTTCTCGAG

AL ] (SEQ ID NO: 2):
MEKNFVITDPRLPDNPITFASDGFLELTEYSREEILGRNARFLQGPETD
QATVQKIRDAIRDORETTVOQLINYTKSGKKFWNLLHLQPVRDOKGE
LOYFIGVOLDGSDHVLE

iLovU f&/Eds

FUEMITY] (SEQIDNO:3), Hdt X FORFIAM FibtE R
AR 3-FAREE AR (CIY). 3.5- “FUREYER (CRY). 3.5-

CREACRREIR (F2Y). 23.5-—FERER (F3Y) i 2356
MEACR S (F4Y):

MEKNFVITDPRLPDNPIIFASDGFLELTEYSREEILGRNARFLQGPETD
QATVQKIRDAIRDORETTVQLINYTKSGKKFWNLLHLQPVRDOKGE
LOYFXIGVOLDGSDHVLE

BHEMTY (SEQIDNQ: 4):
ATGGAAAAAAACTTCGTTATCACCGACCCGOCGTOTGLCGGACAAL.
CCGATCATCTTCGCGTCTGACGGTTTCCTGGAACTGACCGAATACT
CTCGTGAAGAAATCCTGGGTCGTAACGCGCGTTTCCTGCAGGGTC
CGGAAACCGACCAGGCGACCGTTCAGAAAATCCGTGACGCGATCC
GTGACCAGCGTGAAACCACCGTTCAGCTGATCAACTACACCAAAT
CTGGTAAAAAATTCTGGAACCTGCTGCACCTGCAGCCGGTTCGTG
ACCAGAAAGGTGAACTGCAGTACTTCATGGGTGTTCAGCTGGACG

| GTTCTGACCACGTTCTCGAG

iLovlU2

AR (C12Y):

MEKNFEVITDPRLPDNPITFASDGFLELTEY SREETLGRNARFLQGPETD
QATVOQKIRDAIRDORETTVOLINY TKSGKKFWNLLHLQPVRDOKGE
LOYFXIGVOQLDGSDHYLE

BB (SEQIDNO: 6);
ATGGAAAAAAACTTCGTTATCACCGACCCGCGTCTGCCGGACAAC
CCGATCATCTTCGCGTCTGACGGTITCCTGGAACTGACCGAATACT
CTCGTGAAGAAATCCTGGGTCGTAACGCGCGTTTCCTGCAGGGTC
CGGAAACCGACCAGGCGACCOTTCAGAAAATCCOGTGACGCGATCC
GTGACCAGCGTGAAACCACCGTTCAGCTGATCAACTACACCAAAT
CTGGTAAAAAATTCTGGAACCTGCTGCACCTGCAGCCGGTTCGTG
ACCAGAAAGGTGAACTGCAGTACTTCATGGGTGTTCAGCTGGACG
GITCTGACCACGTTCTCGAG

iLovU3

SEMIT Y] (SEQ IDNO: 7). Hrh X R8I A 3.5- &R

i:\ 7 (CIR2Y):

MRENFVITDPRLPDNPHFASDGFLELTEY SREEILGRNARFLOGPETD
QATVQKIRDAIRDORETTVQLINY TKSGKKEFWNLLHLOPVRDOKGE
LOQYEXIGVQLDGSDHVLE

EHERFY] (SEQIDNO: 8):

ATGAGGAAAAACTTCGTTATCACCGACCCGCGTCTGCCGGACAAL
CCGATCATCTTCGCGTCTGACGGTTTCCTGGAACTGACCGAATACT
CTCGTGAAGAAATCCTGGGTCGTAACGCGCGTTTCCTGCAGGGTC
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CGGAAACCGACCAGGCGACCGTTCAGAAAATCCGTGACGCGATCC
GTGACCAGCGTGAAACCACCGTTCAGCTGATCAACTACACCAAAT
CTGGTAAAAAATTCTGGAACCTGCTGCACCTGCAGCCGGTICGTG
ACCAGAAAGGTGAACTGCAGTACTTCATGGGTGTTCAGCTGGACG
GITCTOACCACGTICTCGAG

1E 25 tRNA

SEQ ID NO: 9
tgetceggepgaccegatitgaaccageaccatgeggattiagagtecgeegttctgeectgetgaactace
geegy

B A AL AR
tRNA & Al i

(MjTyrRS ),
SRR T & B e
BRI

SEQ ID NO:- 10

MDEFEMIKRNTSENSEEELREVEKRDEKSAY IGFEPSGKIHLGHYLQI
KKMIDLONAGFDITLLADLHAYENOKGELDEIRKIGDYNKKVFEAM
GLKAKYVYGSEEQLDKDYTLNVYRLALKTTLKRARRSMELIAREDE
NPKVAEVIYPIMQVNDIHYLGVDVAVGGMEQRKIHMLARELLPKKY
VCIHNPVLIGLDGEGKMSSSKGNFIAVDDSPEEIRAKIKKAYCPAGYV
EGNPIMEIAKYFLEYPLTIKRPEKFGGDLTVNSYEELESLFKNKELHP
MDLKNAVAEELIKILEPIRKRL

ARNA

IE s
(CRY R

S

A
=1

ZAEM FEY] (SEQ IDNQ: 11):
MDEFEMIKRNTSENSEEELREVLKKDEKSALIGFEPSGKIHLGHYLQI
KKMIDLQNAGEDINILADLGAYLNQKGELDEIRKIGDYNKKVFEAMG
LKAKYVYGSEILLDEDGTINVYRLALKTTLKRARRSMELIAREDENP
KVAEVIYPIMQVNSIHYMGVDVAVGGMEQRKIHMLARELLPKKVVC
[HNPVLTGLDGEGKMSSSKGNFIAVDDSPEEIRAKIKKAYCPAGVVEG
NPIMEIAKYFLEYPLTIKRPEKFGGDLTVNSYEELESLFKNKELHPMD
LKNAVAEELIKILEPIRKRIL

HBRFEY (SEQIDNO:12):
ATGGACGAATTTGAAATGATAAAGAGAAACACATCTGAAATTATCA
GCGAGGAAGAGTTAAGAGAGGTTTTAAAAAAAGATGAAAAATCT
GCTCTGATAGGTTTTGAACCAAGTGGTAAAATACATTTAGGGCATT
ATCTCCAAATAAAAAAGATGATTGATTTACAAAATGCTGGATTTGAT
ATAATTATAATTTTGGCTGATTTAGGTGCCTATTTAAACCAGAAAGG
AGAGTTGGATGAGATTAGAAAAATAGGAGATTATAACAAAAAAGT
TITTGAAGCAATGGGGTTAAAGGCAAAATATGTTTATGGAAGTGAA
ATTCTTCTTGATAAGGATGGTACACTGAATGTCTATAGATTGGCTTT
AAAAACTACCTTAAAAAGAGCAAGAAGGAGTATGGAACTTATAGC
AAGAGAGGATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATA
ATGCAGGTTAATTCTATTCATTATATGGGCGTTGATGTTGCAGTTGG
AGGGATGGAGCAGAGAANAATACACATGTTAGCAAGGGAGCTTTT
ACCAAAAAAGGTTGTTTGTATTCACAACCCTGTCTTAACGGGTTTG
GATGGAGAAGGAAAGATGAGTTCTTCAAAAGGGAATTTTATAGCT
GTTGATGACTCTCCAGAAGAGATTAGGGCTAAGATAAAGAAAGCA
TACTGCCCAGCTGGAGTTGTTGAAGGAAATCCAATAATGGAGATA
GCTAAATACTTCCTTGAATATCCTTTAACCATAAAAAGGCCAGAAA
AATTTGCTGGAGATTTGACAGTTAATAGCTATGAGGAGTTAGAGAG
TTTATTTAAAAATAAGGAATTGCATCCAATGGATTTAAAAAATGCTG
TAGCTGAAGAACTTATAAAGATTTTAGAGCCAATTAGAAAGAGATT

| ATAA

i B R
RNA ik B
(FAYRS)

ST (SEQIDNO: 13):

‘MDEFEMIKRNTSENSEEELREVLKKDEKSAAIGFEPSGKIHLGHYLOI

KEKMIDLONAGEDHIHLADLGAYLNOKGELDEIRKIGDYNKK VFEAM
GLKAKYVYGSETRLDKDYTLNVYRLALKTTLKRARRSMELIAREDE
NPKVAEVIYPIMOVNGIHYHGVDVAVGGMEQRKIHMLARELLPKKY
VCIHNPVLTGLDGEGKMSSSKGNFIAVDDSPEEIRAKIKKAYCPAGVV
EGNPIMEIAKYFLEYPLTIKRPEKFGGDLTYNSYEELESLFKNKELHP
MDLKNAVAEELIKILEPIRKRL

A (SEQ ID NO:14):
ATGGACGAATTTGAAATGATAAAGAGAAACACATCTGAAATTATCA
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GCGAGGAAGAGTTAAGAGAGGTTTTAAAAAAAGATGAAAAATCT
GCTGCTATAGGTTTTGAACCAAGTGGTAAAATACATTTAGGGCATTA
TCTCCAAATAAAAAAGATGATTGATTTACAAAATGCTGGATTTGATA
TAATTATACATTTGGCTGATTTAGGCGCCTATTTAAACCAGAAAGGA
GAGTTGGATGAGATTAGAAAAATAGGAGATTATAACAAAAAAGTT
TTTGAAGCAATGGGGTTAAAGGCAAAATATGTTTATGGAAGTGAA
ACGCGTCTTGATAAGGATTATACACTGAATGTCTATAGATTGGCTTT
AAAAACTACCTTAAAAAGAGCAAGAAGGAGTATGGAACTTATAGC
AAGAGAGGATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATA
ATGCAGGTTAATGGTATTCATTATCATGGCGTTGATGTTGCAGTTGG
AGGGATGGAGCAGAGAAAAATACACATGTTAGCAAGGGAGCTTTT
ACCAAAAAAGGTTGTTTGTATTCACAACCCTGTCTTAACGGGTTTG
GATGGAGAAGGAAAGATGAGTTCTTCAAAAGGGAATTTTATAGCT
GTTGATGACTCTCCAGAAGAGATTAGGGCTAAGATAAAGAAAGCA
TACTGCCCAGCTGGAGTTGTTGAAGGAAATCCAATAATGGAGATA
GCTAAATACTTCCTTGAATATCCTTTAACCATAAAAAGGCCAGAAA
AATTTGGTGGAGATTTGACAGTTAATAGCTATGAGGAGTTAGAGAG
TTTATTTAAAAATAAGGAATTGCATCCAATGGATTTAAAAAATGCTG

ATAA

K3

Cell lysate Purified proteins

M WT Q1Y +CI2Y -CRY +CIRY

K4
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