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1. — P YIIE K ARG S AR AR, FURFIEAE T, L B BR 7 4 WnSEQ 1D NO.4Ff7R

2. — T g B G SO 2B 5K 1 fr 3 (8] A8 0 T 7K e iy SR A A ) i R S O], FLARFAEAE T, ik G
BB R I AZ H IR 7 # 4nSEQ 1D NO. 3Ffs o

3. R B AR SR 2 P £ G ) A R ) B 2H A

4 — P I UR 2L SR 3P IR I B A AR B A L R TR R

5. — MBI K B S AR AR 1 £ 732, HRREAE T, 0 4E DL T AP IR

(1) B3 FEF NG KRG 2E R 7 41, W tPCR 51420 5 LA s Ll S I+ c DNASA AR , F1) FH it PCR
1P 93RS B =l BT G K A% TP R 17 510675 - 85562 IR DNA B 1 5

(2) DALMY TE 75 G 7K S e 5L IR 1) 2 4L ook AR , 1) FH S m) PCRY™ B8 3R 15 6 75 i 7K i
B A% IR 7 511678 - 858 A7 Bl 4R I BrNT T Jsikis F B 5

(3) KEDNA Jy BXURIBrNI TSR by B EL A, P s 2H 7 W e A 22 1 21, T 3RS AL S
(1) 21 AN I 7K AR Il 238 BRI AR, L P SR AR IS 7K AR Bl R A% P R 77 11 4nSEQ- 1D NO. 1P

(4) Bt € mURAE 514, LA B8 (3) FRAF I 455717 A 5% AS I 7K fige ity 22k R ) 6 28 bz A
B, HEAT B B AEfHPCR, SRAF R ARG /K Bl 2 223 R LR AR NQHAANL 1 RAZ =) 5

(5) K BT ik A7 i3 SRR PN Ak 22 18 E A, e SRAF IS 7K AR il R AR AR R IR Ik , 15 3
I 5 SR I I [P AR )G K AR S AR A

6. ANAUR]EE K LT IR B A Y G 7K AR Il S AR AR AE (AL ARV e e T 2 T g il 4% (S) -3-3
Fe-5-H IO AR

7 AR ELSR 6 BT I (1) B, SLARFAELE T, BT (90 8 FH Dl DA AR 420 6 7K e g 5 A8 A G
B 5 R 1) TR T 48 R T 73 I 25 o R A 0 0 T AR 98 I AR 6 A 4 i 0 o A 75 o 8
PRI i 3 1] AR A AT, CLANEIE S T 28 T = N4, LApH N6 - 10/ 2 i N
SN #E20-50°C 200-400rpm a5 £4F R /KRN, [R5 R 4 IRONE A7 5 4didb , 3R 15
(S) -3-F I -5- FE R,

8. AR EE R T Fr il B B A, HORFAEAE T, IOMAR B, I H K B 9100~ 1508 /L, fE AL
P & AV B AR it 5-20g/L, HA g AR S /K RN 70-90% .

9. AnAUR)EL SR T ik 0 B, FARFAEAE T, BT IR S B AT o pHAE N8 . 0 Tris-HC1 42 i
T, AL S SR P 35°C s
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— MBI 7K R EE X S BRI X IR ADE E K B

[0001]  ACHR{E A HIIE 5201810765047 5 i H 201847 H12H R BH SRR “— FE Y i
TR B S AR A Gt SR R B L Y 1 43 R R

BRARGE

[0002] A KW R AL W) TRE BRI , B AR RS S — T+ AE R W) g 7K gt Bl R AR A < 4
AL BT, S FAE KA AR e 5 T 2 T g 2 g S AR SG B T 1k 1] 4 (S) -3 -T2k -5 - H
FOMRH N .

EREA

[0003]  JESRAL AW A HLA R B b (A 4h, W] DL G R i R IR 48U M TR S5 B n i B
T N T B T AR S T R A T L AR 24 RS 24 2 TP AT o {H I B A SR K R AT
TR R IR (BRI =il 5 He 5 SN SR A, AR TS e ™ 5 S K iR B AR A B v
(R4 2 X8 B ST AR R HL S S 25 AT AT R V5 G /N, - G (0 T R 4 R R SR,
AL TR EA T FE ST - B A KRS O N TR (R) - BkER A1, 5-
TR - 2- IR R R A RN 24 A A A AR R

[0004] i 5 BAR A T AE W 2RI R UL R Tl 2B F= 3R B AR MDA ) 75 2K, B 1 ol
G0 O OA A TR AR 8 B 34 20 BSOS BORLE S KR B (A0 3% 77 R A e
TR OE PRSI AR G B 1 55 B R P s R R T AR A

[0005] SchreinerZEXfAlcaligenes faecalisfig/KElE AT 0 To5UE, 3558 7 —#E AT LA
AL R) -2- & - Bk IS KRGk (R) -2- & - Bk ER 1) R A4k (Enzyme Microb.Tech.,
2010,47,140-146) .DeSant i s%F!] FDNAZK 2 45 AR S0 I 7K BRI » 70 0 SR A R e R 0 3 - F2 2k
% G G RS - B RIR - BY PR S K B R R AR, eefH R T 95 %, PP E X F]98 %
(J.Am.Chem.Soc.,2003,125,11476-11477) »

[0006]  AINJEIE R 7E K AT B R IE I — AN RO B 108 B T B0 11 B AL i, 7 LR
U i %) A VR RE o 7 S0 e R AT i B 4 SN B T LA SR IR 98D B IR AR IR T B, 32
AR AEMERIE XieSE NB IS X Lov DRIEER 7 51 b ZUHR R 52 1) 5 46, sk Th i 2 B 1k
T 1R AT M SR AR AR R 50 %6 ) U AL 44 C40A/C60N (Biotechnol . Bioeng. , 2009,
102,20-28) .

[0007]  EFGAK (Pregabalin, fEFRPGB) , 4% 4424 (S) -3-Z H 2k -5- AL LR , A2 #0 i :
PRERI T v -2 JE T IR (GABA) 347 7 T L HLARY) (Angew. Chem. Int.Ed.,2008,47,3500-
3504) , & IEITHBEN  FE B UL KON S5 1 S W) G KA I DX ST AR BT K A
AME ISR T 2T - (IBSN) & B34 it B AR S BT 1 TRl (S) -3-F L -5-H 2 L R ((S) -
CMHA) i 2% H A TERL R T 2 18 3 R 2 bF P s 45 R 2500 35 (5 H Al O I8 1 15 /K d i
TEALIE J7 R SEAR G BEPEAR , AL 2 Tl Ak A 7= 75 3K o IR B, FF K B8 % /2 2509 2 TSN BT
B U K s B R



N 112852790 B W OB P 2/9 T

LZRAR

[0008] A<k BH ) H B TE T H& A — Pl m v 1t AR Ak 35 1 2 3 v )+ - AR R A G 7K fe il
FRAFA i TR AE P2 I SR

[0009]  SNSEEL_EIA H I, AR BRI FEAR T &

[0010] 7%k B K v L B TF A /K il (AaNTT) 28 FE R 5 41 1) 225 - 28547 fik B ik A\ 3] 5 5 %
R B 26 75 i K il (BrNTT) Hh, 3R49 J 75 /a1 Ll I i /K il ik & 4k (BaNIT) , H 2R
JFHIUISEQ 1D NO. 27 7% o 33 T 5 %A AR BaN T TR 2 bl 35 PR i3E AT 5 i M F 98, Adi 4540 A4
BaNTT 5 223067 FILIE AL NQ , SRAFHE PG 7K i I 98 A5 R BaNT T-1.223Q.

[0011]  E.f&Hh,BaNIT-1223Q (5522347 LR AEAQ) EIEER 7 FIUISEQ 1D NO.4FT7m .
[0012]  BFFE R BH , R4 T B AR BY S /K A8l , B & 44 (BaNTT) X JEK A7) 413 JiE TBSN () 4 Ak i
PE AR IR BV B BT . IR B AR Y I K R O AR AR 1 R T EE AGE JT L R A AR
(BaNIT) X A #t—D 187t

[0013]  Sof Fr ok A A0 65 7K e g 5 A AR 1 JE At S S R AN o ) PR o AR 2 38 I e 2k —
B LA LR 1T 2K 2 52 it B 149 T2 2 2 v AT 1 T 2, 3 e AR A T A L FR AE AR
KB PIYE LA

[0014] AU BHICHEAE 1 G fih BT IR A8 0 5 7K Ak 1 R A AR 1) Gl 2 IR o s o 265 AT ) A
FRFEAUNSEQ 1D NO. 37w,

[0015] AU BHIEFR AL | 6L 5 Fridk 4 2 DR 1) B 2 B0k AR AR IE , S5 4R %k & N pET28b .
[0016] AU BHIRHEAE 160 7 BT id H 20 SR 1) B 2H B R AR B o ik 2H R R e A 7 = 4
P3R4 B 2H B DR AR B, i 1 = 4w DA DR A SR 5 s F e i, AR R AL, 1 32
AR R IATFBEE . coli BL21.

[0017] AU BHIRHEAE T —Fiba G BT I 1) A8 0 I 7K A I S AR A 1 1) % 5 v, BTl 0 1) 4%
HAFELL N PR

[0018] (1) %X} 3E & NG K MR B 2L K 3 51, e THPCR 5140, LA iy 1L B I+ cDNAAT AR AR , ) FH ik
PCR 5|4 ¥E3545 & v LU e I i /K il % 7 1R 17 211675 - 8557 FRIDNA v B 1 5

(00191 (2) LAHET A I 75 JiG 7 i 1 226 A1 1) 25 2 ORI M ASEAR , 1) FH S [R) PCRYT M8 30 159 6 75 i
K AR % IR 7 51678 - 85847 Bk S AU BrNT T B b A EX

[0020]  (3) 5DNAF BRI AIBrNIT R B A, Bk A =L 215 T8, ik s /9 &
H 5 B SR ANE KEEE R0R BE bk  FEA SE AR IS K AR B () A% P B 7 #1 WSEQ 1D NO. 1A 5
[0021]  (4) Wit s s AR 514, LD B (3) SRAG I 455 3 o A G /K e g 22 A1 (1) 2 Joopi
B, 134T B S ZEAHPCR, SRAF SR AN 7K g vh 55 22367 [ LR AR HQERAL iR AZ 4] 5

[0022]  (5) ¥4 Ffrid BRLASL 55 AR PR AL 22 1 1A, O de SRASH IR /K MR SR AR R IB B vk, 15
SRIE, PAZ TR FE Y K Rl I AR A

[0023] 2B (1) - (3) H, R FH— 25 v e 1) 7 v w5 Ll vl 5 i 7K fie B (AaNTT) 225- 2854 ik
BRI (A% T R T 4 ik N B 2 % 7 K B 1) 6 75 IS /K A g (BrNTT) Jookr | B R, SR1F A
KR EG (BaNIT) TAZH -

[0024] A4 HDNA S BRI AR 1 514 -

[0025]  Fy5I4):5 -GAATGGCAGTCTTCTATGATGCACATCGC-3" (SEQ ID NO.17) ;

[0026]  FyE5I4#):5 -GAAGTTCGGACCAGCCAGAACCTGACCC-3" (SEQ ID NO.18) .
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[0027]  J BrNIT sk Fr B s 514

[0028]  Fy5I4):5 -GCGATGTGCATCATAGAAGACTGCCATTC-3" (SEQ ID NO.19) ;

[0029]  FiE5I#):5 -GGGTCAGGTTCTGGCTGGTCOGAACTTC-3" (SEQ ID NO.20) .

[0030]  DHR (4) 1, X 25 A /K i B 2 DR B A T AR AN 5 S R AR

[0031]  HrA1223f7 {1 LeuZ€ A AGInfr 1 514 :

[0032] Ry 5I4:5 -CAGTCTTCTATGCTGCACATCGCTCTGGAAGG-3" (SEQ ID NO.21) ;

[0033]  Ri54:5 -CCTTCCAGAGCGATGTGCAGCATAGAAGACTG-3" (SEQ ID NO.22) .

[0034]  gE— DM, BTk il & 7 VI B 2P B (5) b, DAPIT IR B A7 i AR P R A AR 1)
E sURAR 5| W4T E B A AHPCRIRASF 5526 3057 FTHIR AR NDER 2 27 907 I QR AR N E I XA £ R
AR TR K BT UL s RAR PP AL 28 05 R IR IR AT I K il R A A R IR Ak, B SR
5, SRAGHE Y 7K R 5 A5 AR BaN T T - L223Q/H263D (223437 LI A8 Q. 26367 IRIHISAE AID, 44
FW A UNSEQ 1D NO. 10f7) BiBaNIT-1.223Q/Q279E (22347 LI AE HQ. 27967 FIQFEAE Ny
E, 2 T % 41SEQ 1D NO. 12Ff7R) »

[0035]  H.f&Hh, Hrh263 47 1HI sRAZ NAsp TR I 514

[0036] 3 514:5 -CAACCAGGAAGACGACGCTATCGTTTCTCAGGG-3" (SEQ ID NO.23) ;

[0037]  FUEZI¥):5 -CCCTGAGAAACGATAGCGTCGTCTTCCTGGTTG-3 (SEQ ID NO.24) .

[0038] 27907 HIGInZAL NG ufT 75 I 5140 -

[0039]  Ey5I4:5 -CATCTCTCCGCTGGGTCAGGTTCTGGCTGG-3" (SEQ ID NO.25) ;

[0040]  F¥§5|4):5 -CCAGCCAGAACCTGACCCAGCGGAGAGATG-3" (SEQ ID NO.26) .

(00411 fEAHLIE , Birid 35 20 iR ) i 4 %8 f& I pET28b o Frid 1 £ B A KA BHE . col i
BL21.

[0042] AU BHE 75— B 2 SR AL B i 1A 0 I 7K e il R AR AR AR AR A AV e e T 26 T
“IEHIA (S) -3-F -5 H RO A S

[0043]  Jr i i) 2 FH 9 DA 5 5 FE A0 I 7K A 1l SR AR Ak 2 6 L AT 1) TRE R 2 R G 77 Ja & o0
SRAT IR0 TR A I T A (] A L YA B A 7 A A i 8 T g 5[] 7 ANl DA AR, DA
SMENES T 2T I NIRY, LApH N6 - 108 22 il [ AT 5, £20-50°C . 200-400rpm5k
PER KW IRE, N8 R 5 B I N A3 B Ak, 3R1 (S) -3- U0k -5- AR TR

[0044] Ak BH il i) i 7K A g A AR AT DA DL T2 o A i M =048 A n DL R & 4lifh
(PR B XA R, ] DL 58 23 Al A 1) B8 58 4 Al A 1 g 1) T2 XA & i v DA R P A 4 2
SRITERY (2] 22 1 3 A A I B 140 I 7K AR il 2 738 4 i ol [ 7 A g i 3 5 A 4 B T =X 1) AR P e A
o

[0045]  fENARIE, SR R, R E 100~ 150g /L, AL H & DA AR E &1
95-20g /L, HA g B A 5 7K B 2 70-90%

[0046] ALk, BTk S B A B A pHE N8 . Of) Tri s -HC1 G2 PR, 1Ak S iR B 35 °C s
[0047]  {E AL , BT IR B0 B A4 R & FEL DG 7K e g S A Ak i S (R ) FELZH T A2 BEE . col i
BL21 (DE3) /pET28b-BaNIT-L223Q.

[0048]  KP¥EFRTTIE N A TIEWM M 2 & - RINE R (LK N50mg /L) LB A4S 7%
Herp, 37°C . 200rpmsF A N AR 45 7780 s Bl LA 2 %6 AR AR L Fe b 2B B 1) & R 3R (&
W IZ N50mg /L) BILBIAA S TR EE R, 37 °C L 150rpmak 1 ki 35 77 2 W 140D 90.6-0. 8, 1

6
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NZRBEN0 . ImME) 7 A 25 - B-D- B AR g > Lk (IPTG) , 28°C .\ 150rpmifs F 1577 10h, T4
"C.9000rpm &5 /> 10mi ni £ B AR 41 A o A= B 2k 7K B S5 P UK, % 25 00 T 15 B AR i - 20 °C oK
FEIRAT

[0049] A BH B MA 7 250U -

[0050] A i HH $& A 11 A8 470 15 /K Ao T 48 75 T 5 728 AR BaN T T - L2 2 3Q % 535 A i 7K e g 1 15 44
(BaNIT) [FEALIE Judt 1. 3145, AL B I 1 nl W PR &, R Ak B R BB IR B 7E400 LA
b B RSN R TR T A (S) -3-FE -5- WAL O B B S R

M3 35 BB

[0051] P& 1 A it 7K gt i 5 A0 A ) T 95 14 R I8 (SDS-PAGE B Jiz FL vk ) , e FiM Aymarker ,
2 or B AR F50KD , Yk I8 1 9BaNIT, kB2 9BaNIT-1L223Q, ¥k i& 3 HBaNIT-H263D, yki& 4
BaNIT-Q279E, yki5 BaNIT-1223Q/H263D/Q279E

[0052] K2 MK /K fift i 98 A8 KL 223Q/H263D/Q279E 5 5E AR BaNI T Az B A= AU BrNT T 4= 4 it {8
AR IBSNXTHE 1K

[0053] I3 M i 7K fift ity 28 2B 4K 1.223Q/H26 3D /Q27T9E 4= 41l iy (5¢/L) 4L IBSN (100g/L) il &
(S) -CMHA S S EFE I

BEARIiEAE R

[0054] "~ [l &5 15 B A St 45 0] A B AR 0 — 20 il 5 (E A S B B8 DR 97 9 O AN T
it

[0055] i 511

[0056] 5% A% fi /K Pt il 5 L] 1 g 2

[0057] Al 36—+ AL R G 7K AR A T IR AN B IR 15 81 EAT L 0T 20 M, 1 7 R B ) O
Br225-285X 35 . B A= U FE 5 /K G (BrNIT) /751 W.GenBank ¥ 5% 5 : ABM55734. 1 ; Bf A= Y
e LU B T K G (AaNTT) 751 H.GenBank % 5% 5 : KFK44999 .,

[0058] S I —#5 o ik 14 75 125 1 1L R T I 7K S (AaNTT) 225 - 2857 fikk Bkt i A A% 17 1R
Fp FHR N S SRR N R B 7675 i 7K Al (BrNTT) oo Fr Beh o it 51 IR 1

[0059]  #1:BaNITHk AT 51 MIBEITR

FEVER S SFF(5 to 37)
[0060] n
JIk B2 (225-285) L5140 GAATGGCAGTCTTCTATGCTGCACATCGC
Ik B (225-285) FiiE 514 GAAGTTCGGACCAGCCAGAACCTGACCC
[0061] i R 4R 14(226-286) i 5140 GCGATGTGCAGCATAGAAGACTGCCATTC
v B3 44(226-286) N 51 GGGTCAGGTTCTGGCTGGTCCGAACTTC

[0062]  DLAaNTTHZ TR 7 51 JIAEAR , TifE 225- 28547 ik EX IR DNA - B o PCR ¢ N4 % (50uL) -
Template DNA<lug, 2xTsingKe“Master Mix, B FiF 5140, 2uM, HARddH,0%h 78 22 S 4K
I PCRI N 2% (1) 94°C A MEbming (2) 94°CARPE30s; (3) 58 CIE Kk 30s; (4) 72°C 4L fi

7
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10s, 298 (2) - (D) JER30K 5 (5) 72°C FRIR LA 1 0min, 4 CLRAF - PCRIZ W40 1 35 M sk S H
VKA fa VIR RIS, 65 °C K% 10min, I E4°C 4 H.

[0063]  [AJH, DAEL & BrNTTAZ H IR 7 51 i B 2 iR AR , et 51 4 B s 2k 226 - 28641
R B B BrNIT Bk Fr B o

[0064] Ak 4 1Ak K F I I PCRY 38 11 77 UK A . PCRI B A4 & (50uL) : AR DNA 0. 1ng-
Ing,2XPhanta Max Buffer,dNTPs (10mM each) 0.2mM, F R #5147 %0.2uM,Phanta Max
Super-Fidelity DNA Polymerase 1U, HAxddH,0%h 7t % B4R . PCRIK N Z 4L : (1) 95°C il
AeE30s; (2) 95°CAE15s; (3) 63°CiRK15s; (4) T2°CHEAHE. Omin, TR (2) - (4) FEIF30IK s
(5) T2 CHIEAE(H5min, 4 CLRAF - PCRF=H) & 1 B g Wt I W8 Wik o3 A1 J& » TR NN Vg Dpn T
37°C¥H1k3h,65°C KiE10min.

[0065]  fé df 2 %f . JBA B AT B PR BrNT T#k A4 72 31 ik AT 26 P4, 7E 48 A\ v Be I/ ) R PCR
15 By 51 N 26 AR 1 AR i 17 51 5 A AR PCRA=45° FN3” B AR iy 73 Joll s A AR 26 A0 ik
PR I — B 73

[0066] Bt -3k By 145 £ 4 N BE AR Ak Ak 34K 1) FiiNanoDrop™ One/OneCHEMM & 44153
G FE T AT BRI FE M g , 11 5 HH 2% e N DR BE SOk I 5 2 JOAC B3 1) 28 1 A 28k A 14 ¥
BB NAR R A AAR0 . 03pmol A 0. 06pmol 5 X CE 11 Buffer4ul.Exnase
1T2uL.ddH,0to 20uL . PCREE AR ST )5, B 37 C AR 30min, [£24°C.

[0067] WG IERF(IPCR= T H N R AT RIE . coli BL21 (DH5q) SR 32 A4, B oI5
Ja AT T8 RIS R DU BAARLB AR BE 75 Pk BCR BV, B ALBM AR R 72 280 5 L $2 B0
T o 3 85 5 T i 55 B DR 2 A I 7K e il 25 DAL A% IR 17 41 BV #1228 A I SEQ - ID NO . 1
(Z PR 75 HSEQ 1D NO.2) o K 55 AN 7K i i 25 DR % AU N R W AF BE . coli BL21 (DE3) J&K
ZARMM A T & R ERMLB PR L5770 %, BRI mT 3R15 55 A K gl T2 B8
E.coli BL21 (DE3) /pET28b-BaNIT,

[0068]  SiZjsti {2

[0069] /K MR Ar 11223263 K 2798 5E s A% A8

[0070]  h TSR AEIER 54 ) 5522361 s Leu (L) L 5526347 s HHis (H) & 527947
RIIGIn Q) HHATHAIZRAR , B vH XS B 514, iR 2FR

[0071] 2. 5|tk

ElE B SIS 10 3%)
L223-Forward CAGTCTTCTATGNNKCACATCGCTCTGGAAGG
L223-Reverse CCTTCCAGAGCGATGTGMNNCATAGAAGACTG
[0072] H263-Forward CAACCAGGAAGACNNKGCTATCGTTTCTCAGGG
H263-Reverse CCCTGAGAAACGATAGCMNNGTCTTCCTGGTTG
Q279-Forward CATCTCTCCGCTGGGTNNKGTTCTGGCTGG
Q279-Reverse CCAGCCAGAACMNNACCCAGCGGAGAGATG

[0073] 73 :N=A/G/C/T,K=G/T ,M=A/C,
(00741  DL& HM3:E B B4 ki pET28b-BaNT TYE AR , #R 38 B B 4E{HPCRIK /5
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R FEAT 42 BTki g 38

[0075]  PCRY™ 34k £ (50uL) : #5FRDNA 0.1ng-1ng,2XPhanta Max Buffer 25uL,dNTPs
(10mM each) 1uL, &2 5|4 FJ# A1 F J# % 1ul,Phanta Max Super-Fidelity DNA
Polymerase 1U, HAxddH,0%h 70 2 B AR

[0076]  PCRJz %%k (1) 95°CHiAEME30s; (2) 95°CAEME15s; (3) 63°CiBk15s; (4) T2°C it
ff6min, 2B 4R (2) - (4) 301K 5 (5) T2 CAMIK ZE(Hi5min, 4 CIRAF

[0077]  PCRy™ #2210 . 9 %6 35 i A ok JI FL ¥k 70 BT 9 BHAE J5  BPCRI M 201L , I TRL A
YIl§Dpn 1T-37 CHf Y)3h 2B AEAR JFKiDNA , 65 °C K 3% 10min. # i # 4L FJE . coliBL21 (DE3)
AWM, B8R T8 R ERNLB R R RIS, AR 31T 413007 50
BaE 1) AT AR

[0078]  HkHX B 7% TR A LBRE 7R ZE K 96 FL 1T TRl , 37 C 15 77 B B AOD 29 °40.6-0. 8,
] R LBIR RS 77 A I N TPTG (243K FE M0 ImM) ,28°C , 150rpmifs § 857710~ 12h . 5K FH96
FUMR S oML T B 0, 25494 °C, 3000rpm 2500 30min, 3¢ 75, T EE G 3 44 in A600uL
BB AN R (50mM, pH 7.4) TR &35,

[0079]  HY200uL B & 5 10uL TBSN (100mg/mLiA il TN, N- —H FE MR H) 21, 37 CHR %
ST, BEASFLH I 30uL 2M HC1H 1k [ B o M B 1 ORL f B 5 150nL &R 24 — H i 5 3 ik
LR AR, 3T CHHIL AT B 30min s T BEAR AT A IR ANE 0 28 G A 9 B, Hod i
R 412nm, ST B 46 Tom o AR 95 58 5655 B2 IR AR Ak, 40 B 2 A% 4 1) A Ao i 12 , 32
T 75 3 AR A4 5 P8z e KT R B ik (B R B AR 1 T 1

[0080]  §i 2k HH 1 FH 4 o B 7 48 3 B2 i S0 aE i » I SR AR Bk 1 4 SR , ZEDNAT 1 5 51N
(1) 55 AR, B AL R 3 70 B e 1 R AR BRDNA I 7 45 R S 7R 2236 [ Leu R A8 NG 1n (L223Q) -
26307 fiIHi s 74 A Asp (H263D) K 27961 IGInZE A AGTu (Q279E) , 3t 1 SR 15 i 7K fifk lifg 28 48 {4k
TFEWE. coli BL21 (DE3) /pET28b-BaNIT-L223Q.E.coli BL21 (DE3) /pET28b-BaNIT-H263D
KE.coli BL21 (DE3) /pET28b-BaNIT-Q279E . RAFKL223Q.H263D Q27 9Ef) #% FF R ¥ 51l 43
WISEQ ID NO.3.SEQ ID NO.5ASEQ ID NO.7 Gt ()58 Ff2 ¥ 41 YSEQ ID NO.4.SEQ ID
NO.6/2SEQ ID NO.8) .

[0081] Syt fsl3

[0082]  J§ /K fift flg 2H 5 S AR A A 2

[0083] D) ik FikipET28b-BaNIT-L223QE, pET28b-BaNIT-H263D Jy kit , il i 4> Foki§ 4
AT B RURAE

[0084]  PCRy™ 14k £y (50uL) : #EHDNA 0.1ng-1ng,2XPhanta Max Buffer 25uL,dNTPs
(10mM each) 1uL, &2 5|4 FJ# A1 F J# % 1ul,Phanta Max Super-Fidelity DNA
Polymerase luL,ﬁé%ddHZO?l\?EEEl% Al

[0085]  PCRJz %%k (1) 95°CHiAEME30s; (2) 95°CAEME15s; (3) 60°CiBk15s; (4) T2°C it
ff6min, 2B 4R (2) - (4) 301K 5 (5) 72 CAMK LE(Hi5min, 4 CIRAF

[0086]  PCR/™#)22i1t0. 9 %6 35 I A ok JI L ¥k 70 BT W BHAE J5  BPCR I M 201L , I TRL A
YIEEDpn 1 T-37 CHEI3hZ:F AR JFkIDNA, 65 °C K3 10min. #idi AL BIE . coli BL21 (DE3)
BZ MM, G T & IR RMLBFR FR I %, ShE A B vk 35 92 T4 R I
B (LR EE AN50mg/L) LB A& RE 723, 3B BORL I F .
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(00871 |5 &5 SR 1w = B R G /K A il 2H 5 S8 AR TR2 B ARE . coli BL21 (DE3) /pET28b-
BaNIT-L223Q/H263D.E.coli BL21 (DE3) /pET28b-BaNIT-L223Q/Q279E.E.coli BL21 (DE3) /
pET28b-BaNIT-H263D/Q279E.E.coli BL21 (DE3) /pET28b-BaNIT-L223Q/H263D/Q279E, 4H &
SRAF AR TR T BR[04 7R 7 51) 43 791 9SEQ 1D NO.9.SEQ ID NO.11.SEQ ID NO.13 %
SEQ ID NO.15 Ot B[R4 387 %1 9SEQ ID NO.10.SEQ ID NO.12.SEQ ID NO.14/%SEQ ID
NO.16) .

[o088]  Sijitifil4

[0089]  JIE /K figk il T AL AR ) K IA

[00901 sz it 451] 2 1 SE2 Ji 7] 3 45 3] 1) 2R AF /A BaNT T-1.223Q . BaNIT-H263D.BaNIT-Q279E , 4H
£ RAFRBaNTT-1223Q/H263D.BaNIT-1.223Q/Q279E .BaNIT-H263D/Q279E A BaNTT-1.223Q/
H263D/Q279E, LA J2 55 ABaNTTAIEF A= BUBr NI THEFH 315 4 K AR5 2 (LK N50me /L) LB
BrarHrh, 3T CHE76-8h, LA2% (v/v) Bebh B3 208 e i 5 R I8 &= (&K H50mg/
L) BILBYR M B 77 56 Hp E AT 9 K 7%, 37°C, 150 pmb 77 2 B 440D, 2940, 6-0. 81, 1] _F ik
LB R F2 B P NN TPTG (2834 B2 90 . 1mM) , 28°C +150rpmifs §:3%7:10-12h, F4°C .9000rpm
B0 10m S 4 T A4 20 L o A B 35 7K B8 PR O, -0 1500 T 1 BRAAR TBUEL - 20 ‘CUKFE DR AF o
[0091]  SEjstifs5

[0092]  Jif 7K fift g % A8 AR 1) WV M SRR A 7

[0093] ¥ Siz it 4514 A AT £ 30 1 TR AR AT . (S5 5) V45 A T pHO8 . 011 Tris-HC1 (50mM) 2% i
B LA R S R 7R R RE (400W, 5min, 1sBE A1 s BT {55 o BRE P2 420 25 0> (120001pm, 5Smin) Ji5
A3 VB ST CRELEE ) AT AR PEAL B, SR FISDS - PAGE 5 Jie HL UK 560 31F 85 13 1) 7] v 2k 6 ik 7k
[0094]  HySDS-PAGE#E R HL Wik &5 5 (K1) v %1, RAZAARBaNIT-1.223QBaNTT-H263DBaNIT-
Q279EM AT M Rk /K- B E AR BaNT THE A #2757 , — H RAZfABaNIT-L223Q/H263D/Q279E
) AT M 3R TR A K B B 3 v o E e RT3 3 X S ARBaN T TR T2, 38/ 1 H 4R
H AT

[0095]  Sijitifl6

(00961 &5 i 7K i ik 5 A A (1Y) B 20 K A v vt ) e

(00971 Stof SJe it 45114 Hh 3453 () B 2H K o AT B g AT 3 0 IE o I AR ZR4H s ImL ) Tris -HC1
2% AW (50mM, pH 8.0) , IBSN 20mM, ¥ B 440 . 2mg o 5 N 40 °C Fil#42min 5 , 6001 pm 5
10min. BUFES00uL, JIA200uL 2M HC1Z& 1k je B 3 FH 4R £ R AT A0, B B =AM G
IKBRER AN T4 J5 » SR FHASORE € 18 00 5 e A PR 2 A 2R AN = B o e A o 4L (ee)

[0098]  JECHZ TBSNAH ™ #) CMHA R S il A ik 51 A0MH G I 5 o SOAE il B 5 9 T890N (42
FEAR) , BANE H A5 ABGB-174 (BGB Analytik Switzerland) .faifi2kfh Ay dEREE1 . OuL,
HERE T K28 38 B 389250 °C , I 120 C AR FF15min, 10°C/min FHE 2 170°C , f-FF9min.
AN IHE N OmL/min, 23 FHE 50 1 SRR B (ee) VAL (o) 5
ZH#Rakel sZEH 11 H 777 (Enzyme Microb.Technol.,1993,15:1051)

[0099] &5 I 7K A It 5 A% A (1) B 2H K AT B v 7 25 S LR 3N ER 4, 2H A SR R A
JTRSE A B B e, Hodh = 8 O ARBaNIT-1.223Q/H263D/Q279EIE S1 2 S A 2. 245, H.
i RAAR B EAE PR¥FFE400LL

10
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[0100]  ZR3: & /K MBIy v J1%5 Eb

AFIF) 44 K REEFR T 5 FXHE 77 E
BaNIT SEQ ID NO.2 100 > 400
BaNIT-L223Q SEQ ID NO.4 131 > 400
BaNIT-H263D SEQ ID NO.6 125 > 400
[0101]  B4NIT-Q279E SEQ ID NO.8 144 > 400
BaNIT-L223Q/H263D SEQID NO.10 179 > 400
BaNIT-L223Q /Q279E SEQ ID NO.12 173 > 400
BaNIT-H263D /Q279E SEQID NO.14 176 > 400
BaNIT-L223Q/H263D/Q279E SEQIDNO.16 223 > 400
[0102] R4 F/K ARG 35 J1XT b
[0103] A R 24 FR AR5 FH X% 77 E
B4 8 BANIT GenBank: ABM55734.1 100 150
01041 ok BanIT SEQ ID NO.2 249.5 > 400

[0105] Syt fs7

[0106] &5 I 7K gl =5 4H K i w1 72 (S) - CMHATI & h I . (—)

[0107]  #:AbAR RSV ERE N T « ILA Tris-HC1 G2 (50mM, pH 8.0) 7, 23 51l i
NS R4 R SR A5 I B AL K B 28 254K . coli BL21 (DE3) /pET28b-BaNIT-1.223Q/H263D/
Q279E SEAE.coli BL21 (DE3) /pET28b-BaNIT & ¥F 4= AIE.coli BL21 (DE3) /pET28b-BrNIT
(IS N 15g/L) , R & & N100g/ Lo [ N 4614+ 35°C «400rpm, J2 5 18] F 1S
LG I s 7 3B R 5 A AH A I 2% A 4 SEZ Tt A1 6 B s

[0108]  HIE 20 H0, Je M 10h, RRAZABaNIT-L223Q/H263D/Q279E I A< BaNI TH I #44k % 4y
AIAEN48.1% F140.4% , H =9 (S) -CMHARIEE 4R F /400 LA L 5 T A= B BrNT TR % 4k %
935.1% , 774 (S) -CMHAFKIE(E Z1 9150 7 45 .

[0109] [ M2 10h/EH 1E bk S B, B0k 25 R At B A L, s S sk ok 28 48 42 1/ 344 AR .
AN 2AEAER (G 7518 JE FE i) 19 PR CBRZEAT AH W 8 T 2 /KA FH2M HCL 5 T Z7KAH
WA pHZE4 . 00 FRR I ARFAI LR LB ZE B, 35 N B /KA M8 B E A MU IE E4T e fs
KRR OB TG A3 B 2R (S) -3-F A -5- O (e€299.5%) »

[0110]  SEjsifs)8

(01111 /K e ) B KA B AE (S) - OMHAR & g R (2)

[0112] 4k R S S E I R - 100mL Tris-HC1ZE Ak Zrp (50mM,pH 8.0) , KM
IBSNN & A 150g/L, NN S it 4514 v 3R 451 25 20 i /K i il 98 A2 AKE . coli BL21 (DE3) /
pET28b-BaNIT-L223Q/H263D/Q279E (20g/L) 5 J % &A1 : 30°C \400rpm, Je b 1 A4 38 1o U AH €
T EAT AR, AAH 0 5 A U S A 0 S 45116 T 7S

[0113]  Jx % 10h, Fib %L F40.1% , F*H)ee>99.6 %

11
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[0114]  SZjsif5)9

[0115] & 7K Mgl ) B 20 KAt B AE (S) - OMHA & g B A (=)

[0116] 43 WIFRELO. 1 gl S ita 4 3815 E . coli BL21 (DE3) /pET28b-BaNIT-L223Q/
H263D,E.coli BL21 (DE3) /pET28b-BaNIT-L223Q/Q279E,E.coli BL21 (DE3) /pET28b-
BaNIT-H263D/Q279 MG A AKE . coli BL21 (DE3) /pET28b-BaNT TR B 14 & % T 10mL ¥
Tris-HC1ZE M A &b (50mM, pH 8.0) o i1 100g/LIIIBSN, 30°C . 200rpmak A T 7K [ v o T
AN [) D) R ARG I sz 7 3R 5 A i b g =R 0 7 =0 an S s 5116 BT s

[0117] M 10h,E.coli BL21 (DE3) /pET28b-BaNIT-L223Q/H263D,E.coli BL21 (DE3) /
pET28b-BaNIT-1223Q/Q279E,E.coli BL21 (DE3) /pET28b-BaNIT-H263D/Q279 I 3% A B kk
E.coli BL21 (DE3) /pET28b-BaNITH #5402 43 Bk 5143.6% ,41.9% ,42.7% }%30.2% .
[0118]  SEjsifs|10

[0119] & IE7K Ml ) B 20 KAt B AE (S) - OMHAT & H it B2 A (PY)

[0120]  FRELO.05g/K) S i ffl4F 3845 E . coli BL21 (DE3) /pET28b-BaNIT-1L223Q/H263D/
Q279EVR B 7R B V% T 10mLA Tris-HC1 g ik ZHH (50mM, pH 8.0) - 1. 0gfIIBSN,35°C
200rpma& A4 T 7KW IO o T A [R] s [] BORE A 0 JFG s B g E A, A5 i Ak 3 7 =X 0 77 = 4 i
Tt 516 Ffr 7 o B B 3T A, [ W 18h, 35K 23R 1A 31143 . 5% , ;" H)ee>99.3% .

[0121] AR EAASE bl BARSC R 1 BR 1], A B AT AERRI 22 3K A5 B k5 140 6 L PN A
PP AR 3 e AR IR AR B 1 2 Y

12
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[0001] FroI#k

[0002]  <110> WHL T K

[0003]  <120> — eI 7K eIl 1K I SR AR AR < e 2k PR B v

[0004] <160> 26

[0005] <170> SIPOSequencelListing 1.0

[0006] <210> 1

[0007]  <211> 1050

[0008] <212> DNA

[0009] <213> ANLF%(Artificial Sequence)

[0010]  <400> 1

[0011] atgtctgget ctgaagaaat gtccaaagct ctgaatgcta ccactccagg tttcccggac 60
[0012] atccctagea ccatcgtteg cgeccacgatc gttcaggett ccactgtata caacgacact 120
[0013] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagega cggtgegeag 180
[0014] ctggtggtet ttccggaage tttcatcget ggttaccecge gtggetatcg ttteggeate 240
[0015] ggtgtaggtg tgcacaacga ggcgggeegt gattgtttee gecgetatca tgetagegeg 300
[0016] atcgttgtcc cgggtccgga ggttgataaa ctggcagaaa ttgctcgtaa atacaaagtce 360
[0017] tacctggtaa tgggtgccat ggagaaagat ggttataccc tgtactgtac tgegetgttt 420
[0018] ttcagctctg aaggtcgttt cctgggecaag caccgcaaag tcatgccgac gtctctggaa 480
[0019] cgttgecatct ggggettegg tgatggttet actatccegg tctacgacac cccgetggge 540
[0020] aagctgggeg ccgecaatctg ttgggaaaac cgecatgecge tgtaccgtac tagectgtac 600
[0021] ggcaaaggta tcgagctgta ttgegetceg actgecgatg getctaaaga atggeagtcet 660
[0022] tctatgectge acatcgetcet ggaaggtggt tgettegtte tgtcetgettg ccagttetge 720
[0023] cgtcgtaaag acttccecgga ccacccecggac tacctgttca ccgactggga cgacaaccag 780
[0024] gaagaccacg ctatcgtttc tcagggtggt tctgttatca tctctccget gggtcaggtt 840
[0025] ctggctggte cgaacttcga gtctgagggc ctgatcactg cagatctgga tctgggegat 900
[0026] gtagcgegtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0027] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0028] gctgaggacg actctgagec gcaggacaaa 1050
[0029] <210> 2

[0030] <211> 350

[0031] <212> PRT

[0032] <213> ATLJF¥l(Artificial Sequence)

[0033]  <400> 2

[0034] Met Ser Gly Ser Glu Glu Met Ser Lys Ala Leu Asn Ala Thr Thr Pro
[0035] 1 5 10 15

[0036] Gly Phe Pro Asp Ile Pro Ser Thr Ile Val Arg Ala Thr Ile Val Gln
[0037] 20 25 30

[0038] Ala Ser Thr Val Tyr Asn Asp Thr Pro Lys Thr Ile Glu Lys Ala Glu
[0039] 35 40 45

[0040] Lys Phe Ile Ala Glu Ala Ala Ser Asp Gly Ala Gln Leu Val Val Phe
[0041] 50 55 60

13
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[0042] Pro Glu Ala Phe Ile Ala Gly Tyr Pro Arg Gly Tyr Arg Phe Gly Ile
[0043] 65 70 75 80
[0044] Gly Val Gly Val His Asn Glu Ala Gly Arg Asp Cys Phe Arg Arg Tyr
[0045] 85 90 95
[0046] His Ala Ser Ala Ile Val Val Pro Gly Pro Glu Val Asp Lys Leu Ala
[0047] 100 105 110

[0048] Glu Ile Ala Arg Lys Tyr Lys Val Tyr Leu Val Met Gly Ala Met Glu
[0049] 115 120 125

[0050] Lys Asp Gly Tyr Thr Leu Tyr Cys Thr Ala Leu Phe Phe Ser Ser Glu
[0051] 130 135 140

[0052] Gly Arg Phe Leu Gly Lys His Arg Lys Val Met Pro Thr Ser Leu Glu
[0053] 145 150 155 160
[0054] Arg Cys Ile Trp Gly Phe Gly Asp Gly Ser Thr Ile Pro Val Tyr Asp
[0055] 165 170 175
[0056] Thr Pro Leu Gly Lys Leu Gly Ala Ala Ile Cys Trp Glu Asn Arg Met
[0057] 180 185 190

[0058] Pro Leu Tyr Arg Thr Ser Leu Tyr Gly Lys Gly Ile Glu Leu Tyr Cys
[0059] 195 200 205

[0060] Ala Pro Thr Ala Asp Gly Ser Lys Glu Trp Gln Ser Ser Met Leu His
[0061] 210 215 220

[0062] Ile Ala Leu Glu Gly Gly Cys Phe Val Leu Ser Ala Cys Gln Phe Cys
[0063] 225 230 235 240
[0064] Arg Arg Lys Asp Phe Pro Asp His Pro Asp Tyr Leu Phe Thr Asp Trp
[0065] 245 250 255
[0066] Asp Asp Asn Gln Glu Asp His Ala Ile Val Ser Gln Gly Gly Ser Val
[0067] 260 265 270

[0068] Ile Ile Ser Pro Leu Gly Gln Val Leu Ala Gly Pro Asn Phe Glu Ser
[0069] 275 280 285

[0070] Glu Gly Leu Ile Thr Ala Asp Leu Asp Leu Gly Asp Val Ala Arg Ala
[0071] 290 295 300

[0072] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0073] 305 310 315 320
[0074] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0075] 325 330 335
[0076] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0077] 340 345 350

[0078]  <210> 3

[0079] <211> 1050

[0080]  <212> DNA

[0081] <213> ATLFF¥l(Artificial Sequence)

[0082]  <400> 3

[0083] atgtctgget ctgaagaaat gtccaaagct ctgaatgcta ccactccagg tttccecggac
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[0084] atccctageca ccatcgttcg cgecacgatc gttcaggett ccactgtata caacgacact 120
[0085] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagcga cggtgcgcag 180
[0086] ctggtggtet ttccggaage tttcatcget ggttaccege gtggetateg ttteggeate 240
[0087] ggtgtaggtg tgcacaacga ggcgggecgt gattgtttce gecgetatca tgetagegeg 300
[0088] atcgttgtcc cgggtccgga ggttgataaa ctggecagaaa ttgctcgtaa atacaaagtc 360
[0089] tacctggtaa tgggtgeccat ggagaaagat ggttataccc tgtactgtac tgecgetgttt 420
[0090] ttcagctctg aaggtcgttt cctgggecaag caccgcaaag tcatgecgac gtctctggaa 480
[0091] cgttgcatct ggggettegg tgatggttcet actatccegg tctacgacac ccegetggge 540
[0092] aagctgggcg ccgecaatctg ttgggaaaac cgecatgecge tgtaccgtac tagecctgtac 600
[0093] ggcaaaggta tcgagctgta ttgcgetccg actgecgatg getctaaaga atggecagtcet 660
[0094] tctatgcage acatcgetct ggaaggtggt tgettegtte tgtctgettg ccagttetge 720
[0095] cgtcgtaaag acttcccgga ccacccggac tacctgttca ccgactggga cgacaaccag 780
[0096] gaagaccacg ctatcgtttc tcagggtggt tctgttatca tctctcecget gggtcaggtt 840
[0097] ctggetggte cgaacttcga gtctgaggge ctgatcactg cagatctgga tctgggegat 900
[0098] gtagcgcgtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0099] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0100] gctgaggacg actctgagec gcaggacaaa 1050
[0101] <210> 4

[0102] <211> 350

[0103]  <212> PRT

[0104] <213> ANTLfF%(Artificial Sequence)

[0105]  <400> 4

[0106] Met Ser Gly Ser Glu Glu Met Ser Lys Ala Leu Asn Ala Thr Thr Pro
[0107] 1 5 10 15

[0108] Gly Phe Pro Asp Ile Pro Ser Thr Ile Val Arg Ala Thr Ile Val Gln
[0109] 20 25 30

[0110] Ala Ser Thr Val Tyr Asn Asp Thr Pro Lys Thr Ile Glu Lys Ala Glu
[0111] 35 40 45

[0112] Lys Phe Ile Ala Glu Ala Ala Ser Asp Gly Ala Gln Leu Val Val Phe
[0113] 50 55 60

[0114]  Pro Glu Ala Phe Ile Ala Gly Tyr Pro Arg Gly Tyr Arg Phe Gly Ile
[0115] 65 70 75 80

[0116] Gly Val Gly Val His Asn Glu Ala Gly Arg Asp Cys Phe Arg Arg Tyr
[0117] 85 90 95

[0118] His Ala Ser Ala Ile Val Val Pro Gly Pro Glu Val Asp Lys Leu Ala
[0119] 100 105 110

[0120] Glu Ile Ala Arg Lys Tyr Lys Val Tyr Leu Val Met Gly Ala Met Glu
[0121] 115 120 125

[0122] Lys Asp Gly Tyr Thr Leu Tyr Cys Thr Ala Leu Phe Phe Ser Ser Glu
[0123] 130 135 140

[0124] Gly Arg Phe Leu Gly Lys His Arg Lys Val Met Pro Thr Ser Leu Glu
[0125] 145 150 155 160
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[0126] Arg Cys Ile Trp Gly Phe Gly Asp Gly Ser Thr Ile Pro Val Tyr Asp
[0127] 165 170 175

[0128] Thr Pro Leu Gly Lys Leu Gly Ala Ala Ile Cys Trp Glu Asn Arg Met
[0129] 180 185 190

[0130] Pro Leu Tyr Arg Thr Ser Leu Tyr Gly Lys Gly Ile Glu Leu Tyr Cys
[0131] 195 200 205

[0132] Ala Pro Thr Ala Asp Gly Ser Lys Glu Trp Gln Ser Ser Met Gln His
[0133] 210 215 220

[0134] Ile Ala Leu Glu Gly Gly Cys Phe Val Leu Ser Ala Cys Gln Phe Cys
[0135] 225 230 235 240
[0136] Arg Arg Lys Asp Phe Pro Asp His Pro Asp Tyr Leu Phe Thr Asp Trp
[0137] 245 250 255

[0138] Asp Asp Asn Gln Glu Asp His Ala Ile Val Ser Gln Gly Gly Ser Val
[0139] 260 265 270

[0140] Ile Ile Ser Pro Leu Gly Gln Val Leu Ala Gly Pro Asn Phe Glu Ser
[0141] 275 280 285

[0142] Glu Gly Leu Ile Thr Ala Asp Leu Asp Leu Gly Asp Val Ala Arg Ala
[0143] 290 295 300

[0144] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0145] 305 310 315 320
[0146] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0147] 325 330 335

[0148] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0149] 340 345 350

[0150] <210> 5

[0151]  <211> 1050

[0152]  <212> DNA

[0153] <213> A TLJF# (Artificial Sequence)

[0154]  <400> 5

[0155] atgtctgget ctgaagaaat gtccaaagcet ctgaatgcta ccactccagg tttcccggac 60
[0156] atccctagea ccatcgtteg cgecacgate gttcaggett ccactgtata caacgacact 120
[0157] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagega cggtgegeag 180
[0158] ctggtggtet ttccggaage tttcatcget ggttaccecge gtggetatcg ttteggeate 240
[0159] ggtgtaggtg tgcacaacga ggecgggeegt gattgtttee gecgetatca tgetagegeg 300
[0160] atcgttgtce cgggtececgga ggttgataaa ctggcagaaa ttgctcgtaa atacaaagtc 360
[0161] tacctggtaa tgggtgccat ggagaaagat ggttatacce tgtactgtac tgegetgttt 420
[0162] ttcagctctg aaggtcgttt cctgggecaag caccgcaaag tcatgccgac gtctctggaa 480
[0163] cgttgcatet ggggettecgg tgatggttcet actatccecgg tctacgacac cccgetggge 540
[0164] aagctgggeg ccgeaatctg ttgggaaaac cgecatgecge tgtaccgtac tagectgtac 600
[0165] ggcaaaggta tcgagctgta ttgegetceg actgecgatg getctaaaga atggeagtet 660
[0166] tctatgetge acatcgetct ggaaggtggt tgettegtte tgtetgettg ccagttetge 720
[0167] cgtcgtaaag acttccegga ccacccggac tacctgttca ccgactggga cgacaaccag 780
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[0168] gaagacgacg ctatcgtttc tcagggtggt tctgttatca tctctccget gggtcaggtt 840
[0169] ctggetggte cgaacttcga gtctgaggge ctgatcactg cagatctgga tctgggegat 900
[0170] gtagcgegtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0171] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0172] gctgaggacg actctgagcc gcaggacaaa

[0173]  <210> 6

[0174] <211> 350

[0175]  <212> PRT

[0176]  <213> A TLJF¥l(Artificial Sequence)

[0177]  <400> 6

[0178] Met Ser Gly Ser Glu Glu Met Ser Lys Ala Leu Asn Ala Thr Thr Pro
(01791 1 5 10 15

[0180] Gly Phe Pro Asp Ile Pro Ser Thr Ile Val Arg Ala Thr Ile Val Gln
[0181] 20 25 30

[0182] Ala Ser Thr Val Tyr Asn Asp Thr Pro Lys Thr Ile Glu Lys Ala Glu
[0183] 35 40 45

[0184] Lys Phe Ile Ala Glu Ala Ala Ser Asp Gly Ala Gln Leu Val Val Phe
[0185] 50 55 60

[0186] Pro Glu Ala Phe Ile Ala Gly Tyr Pro Arg Gly Tyr Arg Phe Gly Ile
[0187] 65 70 75 80
[0188] Gly Val Gly Val His Asn Glu Ala Gly Arg Asp Cys Phe Arg Arg Tyr
[0189] 85 90 95

[0190] His Ala Ser Ala Ile Val Val Pro Gly Pro Glu Val Asp Lys Leu Ala
[0191] 100 105 110

[0192] Glu Ile Ala Arg Lys Tyr Lys Val Tyr Leu Val Met Gly Ala Met Glu
[0193] 115 120 125

[0194] Lys Asp Gly Tyr Thr Leu Tyr Cys Thr Ala Leu Phe Phe Ser Ser Glu
[0195] 130 135 140

[0196] Gly Arg Phe Leu Gly Lys His Arg Lys Val Met Pro Thr Ser Leu Glu
[0197] 145 150 155 160
[0198] Arg Cys Ile Trp Gly Phe Gly Asp Gly Ser Thr Ile Pro Val Tyr Asp
[0199] 165 170 175

[0200] Thr Pro Leu Gly Lys Leu Gly Ala Ala Ile Cys Trp Glu Asn Arg Met
[0201] 180 185 190

[0202] Pro Leu Tyr Arg Thr Ser Leu Tyr Gly Lys Gly Ile Glu Leu Tyr Cys
[0203] 195 200 205

[0204] Ala Pro Thr Ala Asp Gly Ser Lys Glu Trp Gln Ser Ser Met Leu His
[0205] 210 215 220

[0206] Ile Ala Leu Glu Gly Gly Cys Phe Val Leu Ser Ala Cys Gln Phe Cys
[0207] 225 230 235 240
[0208] Arg Arg Lys Asp Phe Pro Asp His Pro Asp Tyr Leu Phe Thr Asp Trp
[0209] 245 250 255
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[0210] Asp Asp Asn Gln Glu Asp Asp Ala Ile Val Ser Gln Gly Gly Ser Val

[0211] 260 265 270

[0212] Ile Ile Ser Pro Leu Gly Gln Val Leu Ala Gly Pro Asn Phe Glu Ser
[0213] 275 280 285

[0214] Glu Gly Leu Ile Thr Ala Asp Leu Asp Leu Gly Asp Val Ala Arg Ala
[0215] 290 295 300

[0216] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0217] 305 310 315 320
[0218] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0219] 325 330 335

[0220] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0221] 340 345 350

[0222] <210> 7

[0223] <211> 1050

[0224]  <212> DNA

[0225] <213> A TLJ¢¥l(Artificial Sequence)

[0226]  <400> 7

[0227] atgtctgget ctgaagaaat gtccaaagct ctgaatgcta ccactccagg tttcccggac 60
[0228] atccctageca ccatcgttcg cgeccacgatc gttcaggett ccactgtata caacgacact 120
[0229] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagecga cggtgegeag 180
[0230] ctggtggtet ttccggaage tttcatcget ggttaccege gtggetateg ttteggeate 240
[0231] ggtgtaggtg tgcacaacga ggecgggeegt gattgtttee gecgetatca tgetagegeg 300
[0232] atcgttgtce cgggtccgga ggttgataaa ctggcagaaa ttgctcgtaa atacaaagtc 360
[0233] tacctggtaa tgggtgccat ggagaaagat ggttataccc tgtactgtac tgegetgttt 420
[0234] ttcagctctg aaggtcgttt cctgggcaag caccgcaaag tcatgecgac gtctcectggaa 480
[0235] cgttgcatct ggggettcgg tgatggttct actatcccgg tctacgacac ccegetggge 540
[0236] aagctgggeg ccgecaatctg ttgggaaaac cgcatgecge tgtaccgtac tagectgtac 600
[0237] ggcaaaggta tcgagctgta ttgecgetceg actgecgatg getctaaaga atggcagtcet 660
[0238] tctatgetge acatcgetet ggaaggtggt tgettegtte tgtctgettg ccagttetge 720
[0239] cgtcgtaaag acttcccecgga ccacccggac tacctgttca ccgactggga cgacaaccag 780
[0240] gaagaccacg ctatcgtttc tcagggtggt tctgttatca tctctccget gggtgaagtt 840
[0241] ctggetggte cgaacttcga gtctgaggge ctgatcactg cagatctgga tctgggegat 900
[0242] gtagcgegtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0243] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0244] gctgaggacg actctgagcc gcaggacaaa 1050
[0245] <210> 8

[0246] <211> 350

[0247] <212> PRT

[0248] <213> A TLJF# (Artificial Sequence)

[0249]  <400> 8

[0250] Met Ser Gly Ser Glu Glu Met Ser Lys Ala Leu Asn Ala Thr Thr Pro
[0251] 1 5 10 15
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[0252] Gly Phe Pro Asp Ile Pro Ser Thr Ile Val Arg Ala Thr Ile Val Gln
[0253] 20 25 30

[0254] Ala Ser Thr Val Tyr Asn Asp Thr Pro Lys Thr Ile Glu Lys Ala Glu
[0255] 35 40 45

[0256] Lys Phe Ile Ala Glu Ala Ala Ser Asp Gly Ala Gln Leu Val Val Phe
[0257] 50 55 60

[0258] Pro Glu Ala Phe Ile Ala Gly Tyr Pro Arg Gly Tyr Arg Phe Gly Ile
[0259] 65 70 75 80
[0260] Gly Val Gly Val His Asn Glu Ala Gly Arg Asp Cys Phe Arg Arg Tyr
[0261] 85 90 95
[0262] His Ala Ser Ala Ile Val Val Pro Gly Pro Glu Val Asp Lys Leu Ala
[0263] 100 105 110

[0264] Glu Ile Ala Arg Lys Tyr Lys Val Tyr Leu Val Met Gly Ala Met Glu
[0265] 115 120 125

[0266] Lys Asp Gly Tyr Thr Leu Tyr Cys Thr Ala Leu Phe Phe Ser Ser Glu
[0267] 130 135 140

[0268] Gly Arg Phe Leu Gly Lys His Arg Lys Val Met Pro Thr Ser Leu Glu
[0269] 145 150 155 160
[0270] Arg Cys Ile Trp Gly Phe Gly Asp Gly Ser Thr Ile Pro Val Tyr Asp
[0271] 165 170 175
[0272] Thr Pro Leu Gly Lys Leu Gly Ala Ala Ile Cys Trp Glu Asn Arg Met
[0273] 180 185 190

[0274]  Pro Leu Tyr Arg Thr Ser Leu Tyr Gly Lys Gly Ile Glu Leu Tyr Cys
[0275] 195 200 205

[0276] Ala Pro Thr Ala Asp Gly Ser Lys Glu Trp Gln Ser Ser Met Leu His
[0277] 210 215 220

[0278] Ile Ala Leu Glu Gly Gly Cys Phe Val Leu Ser Ala Cys Gln Phe Cys
[0279] 225 230 235 240
[0280] Arg Arg Lys Asp Phe Pro Asp His Pro Asp Tyr Leu Phe Thr Asp Trp
[0281] 245 250 255
[0282] Asp Asp Asn Gln Glu Asp His Ala Ile Val Ser Gln Gly Gly Ser Val
[0283] 260 265 270

[0284] Ile Ile Ser Pro Leu Gly Glu Val Leu Ala Gly Pro Asn Phe Glu Ser
[0285] 275 280 285

[0286] Glu Gly Leu Ile Thr Ala Asp Leu Asp Leu Gly Asp Val Ala Arg Ala
[0287] 290 295 300

[0288] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0289] 305 310 315 320
[0290] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0291] 325 330 335
[0292] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0293] 340 345 350
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[0294] <210> 9

[0295] <211> 1050

[0296] <212> DNA

[0297] <213> ANTLJF%)(Artificial Sequence)

[0298]  <400> 9

[0299] atgtctggect ctgaagaaat gtccaaagct ctgaatgcta ccactccagg tttcccggac 60
[0300] atccctagca ccatcgtteg cgeccacgate gttcaggett ccactgtata caacgacact 120
[0301] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagega cggtgegeag 180
[0302] ctggtggtct ttccggaage tttcatcget ggttacccge gtggetatcg tttecggeate 240
[0303] ggtgtaggtg tgcacaacga ggecgggeegt gattgtttee gecgetatca tgetagegeg 300
[0304] atcgttgtce cgggtececgga ggttgataaa ctggcagaaa ttgctcgtaa atacaaagtc 360
[0305] tacctggtaa tgggtgccat ggagaaagat ggttataccc tgtactgtac tgegetgttt 420
[0306] ttcagctctg aaggtcgttt cctgggecaag caccgcaaag tcatgccgac gtctctggaa 480
[0307] cgttgcatet ggggettecgg tgatggttcet actatccegg tctacgacac ccegetggge 540
[0308] aagctgggcg ccgcaatctg ttgggaaaac cgecatgecge tgtaccgtac tagcctgtac 600
[0309] ggcaaaggta tcgagctgta ttgegetceg actgecgatg getctaaaga atggecagtet 660
[0310] tctatgcage acatcgetct ggaaggtggt tgettegtte tgtctgettg ccagttetge 720
[0311] cgtcgtaaag acttccegga ccacccggac tacctgttca ccgactggga cgacaaccag 780
[0312] gaagacgacg ctatcgtttc tcagggtggt tctgttatca tctctccget gggtcaggtt 840
[0313] ctggetggte cgaacttcga gtctgaggge ctgatcactg cagatctgga tctgggegat 900
[0314] gtagcgegtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0315] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0316] gctgaggacg actctgagec gcaggacaaa 1050
[0317] <210> 10

[0318] <211> 350

[0319]  <212> PRT

[0320] <213> A TLJF¥l(Artificial Sequence)

[0321]  <400> 10

[0322] Met Ser Gly Ser Glu Glu Met Ser Lys Ala Leu Asn Ala Thr Thr Pro
[0323] 1 5 10 15

[0324] Gly Phe Pro Asp Ile Pro Ser Thr Ile Val Arg Ala Thr Ile Val Gln
[0325] 20 25 30

[0326] Ala Ser Thr Val Tyr Asn Asp Thr Pro Lys Thr Ile Glu Lys Ala Glu
[0327] 35 40 45

[0328] Lys Phe Ile Ala Glu Ala Ala Ser Asp Gly Ala Gln Leu Val Val Phe
[0329] 50 55 60

[0330] Pro Glu Ala Phe Ile Ala Gly Tyr Pro Arg Gly Tyr Arg Phe Gly Ile
[0331] 65 70 75 80

[0332] Gly Val Gly Val His Asn Glu Ala Gly Arg Asp Cys Phe Arg Arg Tyr
[0333] 85 90 95

[0334] His Ala Ser Ala Ile Val Val Pro Gly Pro Glu Val Asp Lys Leu Ala
[0335] 100 105 110
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[0336] Glu Ile Ala Arg Lys Tyr Lys Val Tyr Leu Val Met Gly Ala Met Glu
[0337] 115 120 125

[0338] Lys Asp Gly Tyr Thr Leu Tyr Cys Thr Ala Leu Phe Phe Ser Ser Glu
[0339] 130 135 140

[0340] Gly Arg Phe Leu Gly Lys His Arg Lys Val Met Pro Thr Ser Leu Glu
[0341] 145 150 155 160
[0342] Arg Cys Ile Trp Gly Phe Gly Asp Gly Ser Thr Ile Pro Val Tyr Asp
[0343] 165 170 175

[0344] Thr Pro Leu Gly Lys Leu Gly Ala Ala Ile Cys Trp Glu Asn Arg Met
[0345] 180 185 190

[0346] Pro Leu Tyr Arg Thr Ser Leu Tyr Gly Lys Gly Ile Glu Leu Tyr Cys
[0347] 195 200 205

[0348] Ala Pro Thr Ala Asp Gly Ser Lys Glu Trp Gln Ser Ser Met Gln His
[0349] 210 215 220

[0350] Ile Ala Leu Glu Gly Gly Cys Phe Val Leu Ser Ala Cys Gln Phe Cys
[0351] 225 230 235 240
[0352] Arg Arg Lys Asp Phe Pro Asp His Pro Asp Tyr Leu Phe Thr Asp Trp
[0353] 245 250 255

[0354] Asp Asp Asn Gln Glu Asp Asp Ala Ile Val Ser Gln Gly Gly Ser Val

[0355] 260 265 270

[0356] Ile Ile Ser Pro Leu Gly Gln Val Leu Ala Gly Pro Asn Phe Glu Ser
[0357] 275 280 285

[0358] Glu Gly Leu Ile Thr Ala Asp Leu Asp Leu Gly Asp Val Ala Arg Ala
[0359] 290 295 300

[0360] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0361] 305 310 315 320
[0362] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0363] 325 330 335

[0364] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0365] 340 345 350

[0366] <210> 11

[0367] <211> 1050

[0368] <212> DNA

[0369] <213> ANTLF%(Artificial Sequence)

[0370]  <400> 11

[0371] atgtctgget ctgaagaaat gtccaaagct ctgaatgcta ccactccagg tttcccggac 60
[0372] atccctagca ccatcgttcg cgccacgatc gttcaggett ccactgtata caacgacact 120
[0373] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagega cggtgegeag 180
[0374] ctggtggtct ttccggaage tttcatcget ggttacccge gtggetatcg tttecggeate 240
[0375] ggtgtaggtg tgcacaacga ggcgggecgt gattgtttce gecgetatca tgetagegeg 300
[0376] atcgttgtce cgggtcecgga ggttgataaa ctggcagaaa ttgctcgtaa atacaaagtc 360
[0377] tacctggtaa tgggtgccat ggagaaagat ggttataccc tgtactgtac tgecgetgttt 420
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[0378] ttcagctctg aaggtcgttt cctgggecaag caccgcaaag tcatgccgac gtctctggaa 480
[0379] cgttgcatct ggggettegg tgatggttct actatccegg tctacgacac ccegetggge 540
[0380] aagctgggeg ccgecaatctg ttgggaaaac cgecatgecge tgtaccgtac tagectgtac 600
[0381] ggcaaaggta tcgagctgta ttgegetceg actgecgatg getctaaaga atggeagtet 660
[0382] tctatgcage acatcgetct ggaaggtggt tgettegtte tgtetgettg ccagttetge 720
[0383] cgtcgtaaag acttcccgga ccacccggac tacctgttca ccgactggga cgacaaccag 780
[0384] gaagaccacg ctatcgtttc tcagggtggt tctgttatca tctctccget gggtgaagtt 840
[0385] ctggetggte cgaacttcga gtctgaggge ctgatcactg cagatctgga tctgggegat 900
[0386] gtagcgcgtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0387] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0388] gctgaggacg actctgagcc gcaggacaaa 1050
[0389] <210> 12

[0390] <211> 350

[0391]  <212> PRT

[0392] <213> ANTIJF%) (Artificial Sequence)

[0393]  <400> 12

[0394] Met Ser Gly Ser Glu Glu Met Ser Lys Ala Leu Asn Ala Thr Thr Pro
[0395] 1 5 10 15

[0396] Gly Phe Pro Asp Ile Pro Ser Thr Ile Val Arg Ala Thr Ile Val Gln
[0397] 20 25 30

[0398] Ala Ser Thr Val Tyr Asn Asp Thr Pro Lys Thr Ile Glu Lys Ala Glu
[0399] 35 40 45

[0400] Lys Phe Ile Ala Glu Ala Ala Ser Asp Gly Ala Gln Leu Val Val Phe
[0401] 50 55 60

[0402] Pro Glu Ala Phe Ile Ala Gly Tyr Pro Arg Gly Tyr Arg Phe Gly Ile
[0403] 65 70 75 80

[0404] Gly Val Gly Val His Asn Glu Ala Gly Arg Asp Cys Phe Arg Arg Tyr
[0405] 85 90 95

[0406] His Ala Ser Ala Ile Val Val Pro Gly Pro Glu Val Asp Lys Leu Ala
[0407] 100 105 110

[0408] Glu Ile Ala Arg Lys Tyr Lys Val Tyr Leu Val Met Gly Ala Met Glu
[0409] 115 120 125

[0410] Lys Asp Gly Tyr Thr Leu Tyr Cys Thr Ala Leu Phe Phe Ser Ser Glu
[0411] 130 135 140

[0412] Gly Arg Phe Leu Gly Lys His Arg Lys Val Met Pro Thr Ser Leu Glu
[0413] 145 150 155 160
[0414] Arg Cys Ile Trp Gly Phe Gly Asp Gly Ser Thr Ile Pro Val Tyr Asp
[0415] 165 170 175

[0416] Thr Pro Leu Gly Lys Leu Gly Ala Ala Ile Cys Trp Glu Asn Arg Met
[0417] 180 185 190

[0418] Pro Leu Tyr Arg Thr Ser Leu Tyr Gly Lys Gly Ile Glu Leu Tyr Cys
[0419] 195 200 205
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[0420] Ala Pro Thr Ala Asp Gly Ser Lys Glu Trp Gln Ser Ser Met Gln His
[0421] 210 215 220

[0422] Ile Ala Leu Glu Gly Gly Cys Phe Val Leu Ser Ala Cys Gln Phe Cys
[0423] 225 230 235 240
[0424] Arg Arg Lys Asp Phe Pro Asp His Pro Asp Tyr Leu Phe Thr Asp Trp
[0425] 245 250 255

[0426] Asp Asp Asn Gln Glu Asp His Ala Ile Val Ser Gln Gly Gly Ser Val

[0427] 260 265 270

[0428] Ile Ile Ser Pro Leu Gly Glu Val Leu Ala Gly Pro Asn Phe Glu Ser
[0429] 275 280 285

[0430] Glu Gly Leu Ile Thr Ala Asp Leu Asp Leu Gly Asp Val Ala Arg Ala
[0431] 290 295 300

[0432] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0433] 305 310 315 320
[0434] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0435] 325 330 335

[0436] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0437] 340 345 350

[0438] <210> 13

[0439] <211> 1050

[0440] <212> DNA

[0441] <213> AT 7% (Artificial Sequence)

[0442]  <400> 13

[0443] atgtctgget ctgaagaaat gtccaaagct ctgaatgcta ccactccagg tttcccggac 60
[0444] atccctageca ccatcgtteg cgecacgate gttcaggett ccactgtata caacgacact 120
[0445] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagega cggtgegeag 180
[0446] ctggtggtet ttccggaage tttcatcget ggttaccege gtggetateg ttteggeate 240
[0447] ggtgtaggtg tgcacaacga ggcgggecgt gattgtttce gecgetatca tgetagegeg 300
[0448] atcgttgtcc cgggtccgga ggttgataaa ctggcagaaa ttgetcgtaa atacaaagtc 360
[0449] tacctggtaa tgggtgccat ggagaaagat ggttataccc tgtactgtac tgegetgttt 420
[0450] ttcagctctg aaggtcgttt cctgggecaag caccgcaaag tcatgecgac gtctctggaa 480
[0451] cgttgecatcet ggggettegg tgatggttct actatccegg tctacgacac ccegetggge 540
[0452] aagctgggeg ccgecaatctg ttgggaaaac cgecatgecge tgtaccgtac tagectgtac 600
[0453] ggcaaaggta tcgagctgta ttgecgetccg actgecgatg getctaaaga atggecagtcet 660
[0454] tctatgectge acatcgetct ggaaggtggt tgettegtte tgtetgettg ccagttetge 720
[0455] cgtcgtaaag acttcccgga ccacccggac tacctgttca ccgactggga cgacaaccag 780
[0456] gaagacgacg ctatcgtttc tcagggtggt tctgttatca tctctcecget gggtgaagtt 840
[0457] ctggetggte cgaacttcga gtctgaggge ctgatcactg cagatctgga tctgggegat 900
[0458] gtagcgcgtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0459] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0460] gctgaggacg actctgagece gcaggacaaa 1050
[0461] <210> 14
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[0462]
[0463]
[0464]
[0465]
[0466]
[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]
[0475]
[0476]
[0477]
[0478]
[0479]
[0480]
[0481]
[0482]
[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]
[0497]
[0498]
[0499]
[0500]
[0501]
[0502]
[0503]

Q211>
212>
213>
<400>
Met Ser Gly Ser

1
Gly

Ala
Lys
Pro
65

Gly
His
Glu
Lys
Gly
145
Arg
Thr
Pro
Ala
Ile
225
Arg
Asp

Ile

Glu

Phe

Ser

Phe

50

Glu

Val

Ala

Ile

Asp

130

Arg

Cys

Pro

Leu

Pro

210

Ala

Arg

Asp

Ile

Gly
290

350
PRT

NTF%) (Artificial Sequence)

14

Pro

Thr

35

Ile

Ala

Gly

Ser

Ala

115

Gly

Phe

Ile

Leu

Tyr

195

Thr

Leu

Lys

Asn

Ser

275

Leu

Asp
20

Val
Ala
Phe
Val
Ala
100
Arg
Tyr
Leu
Trp
Gly
180
Arg
Ala
Glu
Asp
Gln
260

Pro

Ile

Glu
5
Ile
Tyr
Glu
Ile
His
85
Ile
Lys
Thr
Gly
Gly
165
Lys
Thr
Asp
Gly
Phe
245
Glu

Leu

Thr

Glu Met Ser Lys Ala

Pro

Asn

Ala

Ala

70

Asn

Val

Tyr

Leu

Lys

150

Phe

Leu

Ser

Gly

Gly

230

Pro

Asp

Gly

Ala

Ser

Asp

Ala

55

Gly

Glu

Val

Lys

Tyr

135

His

Gly

Gly

Leu

Ser

215

Cys

Asp

Asp

Glu

Asp
295

Thr

Thr

40

Ser

Tyr

Ala

Pro

Val

120

Cys

Arg

Asp

Ala

Tyr

200

Lys

Phe

His

Ala

Val

280

Leu

Ile
25

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

Leu

Asp

24

10
Val

Lys

Gly

Arg

Arg

90

Pro

Leu

Ala

Val

Ser

170

Ile

Lys

Trp

Leu

Asp

250

Val

Ala

Leu

Leu

Arg

Thr

Ala

Gly

75

Asp

Glu

Val

Leu

Met

155

Thr

Cys

Gly

Gln

Ser

235

Tyr

Ser

Gly

Gly

Asn

Ala

Ile

Gln

60

Tyr

Cys

Val

Met

Phe

140

Pro

Ile

Trp

Ile

Ser

220

Ala

Leu

Gln

Pro

Asp
300

Ala

Thr

Glu

45

Leu

Arg

Phe

Asp

Gly

125

Phe

Thr

Pro

Glu

Glu

205

Ser

Cys

Phe

Gly

Asn

285
Val

Thr
Ile
30

Lys
Val
Phe
Arg
Lys
110
Ala
Ser
Ser
Val
Asn
190
Leu
Met
Gln
Thr
Gly
270

Phe

Ala

Thr
15

Val
Ala
Val
Gly
Arg
95

Leu
Met
Ser
Leu
Tyr
175
Arg
Tyr
Leu
Phe
Asp
255
Ser

Glu

Arg

Pro

Gln

Glu

Phe

Ile

80

Tyr

Ala

Glu

Glu

Glu

160

Asp

Met

Cys

His

Cys

240

Trp

Val

Ser

Ala
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[0504] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0505] 305 310 315 320
[0506] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0507] 325 330 335

[0508] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0509] 340 345 350

[0510] <210> 15

[0511]  <211> 1050

[0512] <212> DNA

[0513] <213> ANLJ¥%(Artificial Sequence)

[0514]  <400> 15

[0515] atgtctgget ctgaagaaat gtccaaagct ctgaatgcta ccactccagg tttcccggac 60
[0516] atccctageca ccatcgttecg cgecacgatc gttcaggett ccactgtata caacgacact 120
[0517] cctaaaacca tcgaaaaagc tgaaaaattc atcgcggaag ctgctagega cggtgegeag 180
[0518] ctggtggtct ttccggaage tttcatcget ggttacccge gtggetatcg tttecggeate 240
[0519] gotgtaggtg tgcacaacga ggegggeegt gattgtttcee gecgetatca tgetagegeg 300
[0520] atcgttgtcc cgggtccgga ggttgataaa ctggcagaaa ttgctcgtaa atacaaagtce 360
[0521] tacctggtaa tgggtgccat ggagaaagat ggttataccc tgtactgtac tgecgetgttt 420
[0522] ttcagctctg aaggtcgttt cctgggcaag caccgcaaag tcatgecgac gtctcectggaa 480
[0523] cgttgcatct ggggettegg tgatggttct actatccegg tctacgacac ccegetggge 540
[0524] aagctgggeg ccgecaatctg ttgggaaaac cgecatgecge tgtaccgtac tagectgtac 600
[0525] ggcaaaggta tcgagctgta ttgcgetceg actgecgatg getctaaaga atggecagtcet 660
[0526] tctatgcage acatcgetct ggaaggtggt tgettegtte tgtctgettg ccagttetge 720
[0527] cgtcgtaaag acttccecgga ccacccggac tacctgttca ccgactggga cgacaaccag 780
[0528] gaagacgacg ctatcgtttc tcagggtggt tctgttatca tctctccget gggtgaagtt 840
[0529] ctggctggte cgaacttcga gtctgaggge ctgatcactg cagatctgga tctgggegat 900
[0530] gtagcgecgtg caaaactgta tttcgatgtt gttggtcact actcccgece tgagattttt 960
[0531] aatctgacgg ttaacgagac tccgaagaaa ccggttactt tcgtttccaa gtccgtaaaa 1020
[0532] gctgaggacg actctgagec gcaggacaaa 1050
[0533] <210> 16

[0534] <211> 350

[0535] <212> PRT

[0536] <213> AT 7% (Artificial Sequence)

[0537] <400> 16

[0538] Met Ser Gly Ser Glu Glu Met Ser Lys Ala Leu Asn Ala Thr Thr Pro
[0539] 1 5 10 15

[0540] Gly Phe Pro Asp Ile Pro Ser Thr Ile Val Arg Ala Thr Ile Val Gln
[0541] 20 25 30

[0542] Ala Ser Thr Val Tyr Asn Asp Thr Pro Lys Thr Ile Glu Lys Ala Glu
[0543] 35 40 45

[0544] Lys Phe Ile Ala Glu Ala Ala Ser Asp Gly Ala Gln Leu Val Val Phe
[0545] 50 55 60
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[0546] Pro Glu Ala Phe Ile Ala Gly Tyr Pro Arg Gly Tyr Arg Phe Gly Ile
[0547] 65 70 75 80
[0548] Gly Val Gly Val His Asn Glu Ala Gly Arg Asp Cys Phe Arg Arg Tyr
[0549] 85 90 95
[0550] His Ala Ser Ala Ile Val Val Pro Gly Pro Glu Val Asp Lys Leu Ala
[0551] 100 105 110

[0552] Glu Ile Ala Arg Lys Tyr Lys Val Tyr Leu Val Met Gly Ala Met Glu
[0553] 115 120 125

[0554] Lys Asp Gly Tyr Thr Leu Tyr Cys Thr Ala Leu Phe Phe Ser Ser Glu
[0555] 130 135 140

[0556] Gly Arg Phe Leu Gly Lys His Arg Lys Val Met Pro Thr Ser Leu Glu
[0557] 145 150 155 160
[0558] Arg Cys Ile Trp Gly Phe Gly Asp Gly Ser Thr Ile Pro Val Tyr Asp
[0559] 165 170 175
[0560] Thr Pro Leu Gly Lys Leu Gly Ala Ala Ile Cys Trp Glu Asn Arg Met
[0561] 180 185 190

[0562] Pro Leu Tyr Arg Thr Ser Leu Tyr Gly Lys Gly Ile Glu Leu Tyr Cys
[0563] 195 200 205

[0564] Ala Pro Thr Ala Asp Gly Ser Lys Glu Trp Gln Ser Ser Met Gln His
[0565] 210 215 220

[0566] Ile Ala Leu Glu Gly Gly Cys Phe Val Leu Ser Ala Cys Gln Phe Cys
[0567] 225 230 235 240
[0568] Arg Arg Lys Asp Phe Pro Asp His Pro Asp Tyr Leu Phe Thr Asp Trp
[0569] 245 250 255
[0570] Asp Asp Asn Gln Glu Asp Asp Ala Ile Val Ser Gln Gly Gly Ser Val
[0571] 260 265 270

[0572] Ile Ile Ser Pro Leu Gly Glu Val Leu Ala Gly Pro Asn Phe Glu Ser
[0573] 275 280 285

[0574] Glu Gly Leu Ile Thr Ala Asp Leu Asp Leu Gly Asp Val Ala Arg Ala
[0575] 290 295 300

[0576] Lys Leu Tyr Phe Asp Val Val Gly His Tyr Ser Arg Pro Glu Ile Phe
[0577] 305 310 315 320
[0578] Asn Leu Thr Val Asn Glu Thr Pro Lys Lys Pro Val Thr Phe Val Ser
[0579] 325 330 335
[0580] Lys Ser Val Lys Ala Glu Asp Asp Ser Glu Pro Gln Asp Lys

[0581] 340 345 350

[0582] <210> 17

[0583] <211> 29

[0584]  <212> DNA

[0585] <213> A TLFF¥l(Artificial Sequence)

[0586]  <400> 17

[0587] gaatggcagt cttctatgect gcacatcge 29
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[0588] <210> 18

[0589] <211> 28

[0590] <212> DNA

[0591] <213> ANTLJ/F%) (Artificial Sequence)

[0592]  <400> 18

[0593] gaagttcgga ccagccagaa cctgacce 28
[0594] <210> 19

[0595] <211> 29

[0596]  <212> DNA

[0597] <213> ANLF%(Artificial Sequence)

[0598]  <400> 19

[0599] gcgatgtgea gecatagaaga ctgeccatte 29
[0600] <210> 20

[0601] <211> 28

[0602]  <212> DNA

[0603] <213> ATLJF%l(Artificial Sequence)

[0604]  <400> 20

[0605] gggtcaggtt ctggetggte cgaactte 28
[0606] <210> 21

[0607] <211> 32

[0608] <212> DNA

[0609] <213> AT 7% (Artificial Sequence)

[0610]  <400> 21

[0611] cagtcttcta tgctgcacat cgctctggaa gg 32
[0612] <210> 22

[0613] <211> 32

[0614]  <212> DNA

[0615] <213> A TLJF%l (Artificial Sequence)

[0616]  <400> 22

[0617] ccttccagag cgatgtgcag catagaagac tg 32
[0618] <210> 23

[0619] <211> 33

[0620] <212> DNA

[0621]  <213> A TLJ¥%l(Artificial Sequence)

[0622]  <400> 23

[0623] caaccaggaa gacgacgcta tcgtttctca ggg 33
[0624] <210> 24

[0625] <211> 33

[0626] <212> DNA

[0627]  <213> ATLF¢¥(Artificial Sequence)

[0628]  <400> 24

[0629] ccctgagaaa cgatagcgtc gtcttcctgg ttg 33
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[0630] <210> 25

[0631] <211> 30

[0632] <212> DNA

[0633] <213> ANTLJF%)(Artificial Sequence)

[0634]  <400> 25

[0635] catctctccg ctgggtcagg ttctggctgg 30
[0636] <210> 26

[0637] <211> 30

[0638] <212> DNA

[0639] <213> ALF%(Artificial Sequence)

[0640]  <400> 26

[0641] ccagccagaa cctgacccag cggagagatg 30
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