[an}

BRI TR R R A TR R R T 54

CN 1102410

(19) thie A B FnE E SR E1IR =5

(12) A& F

(10) FEHLAE2S CN 110241099 B
(45) 2N H 2021. 04. 30

(21) EBiES 201910488075.1

(22) BRIEH 2019.06.05

(65) Fl—ERIEMIE A HICHk S
BIEAME CN 110241099 A

(43) RIFEATH 2019.09.17

(73) EFIAN ZH K2
otk 200433 b AR X HEHE RS 2205

(72) KBAN BR  pdti AECE BRI
(74) ERRIENA il 1k BT RCEA IR 2 7
31200
RIEBA B FHJC

(51) Int.CI .
C12N 9/22 (2006.01)
C12N 15/55(2006.01)
C12N 15/90 (2006.01)

HE

palil
%

T

BRI R 17
291

BEH 13T
I 15 17T

(54) %R ZFR

PR itk 2K 1 ¥ CR T SPRAZ R BfF SpCas9 1k
AR S A S FL R
(57) =

AR W JE T2 B AR AR AT, Bk ook
5T Pk B BR B 11 CRTSPRAZ BRI SpCas O ) R
B RN A KW, CRISPR-Cas9
(TSpCas9) HZ LM J& T-CRISPR-Cas9 R4t , HL A B
A R CRISPR - Cas 9% FR i AH 24 140 85 VD75 M , Bk
CRISPR-Cas9 (TSpCas9) 1% B: B /& 5 By 4 &Y
CRISPR-Cas9t% B I & 2L 1R )7 41 #idw 120 B 26
18017 2990 i 2 JE 1R 5 EEZH T4 s T ik B A= Y
CRISPR-Cas9t% & Wi 1) 28 2L 2 )7 41 inSEQ 1D
NO. 775 ; B0 iR CRISPR - Cas 9% R B & 4
SEQ ID NO.7Hr~90%H) 2 FE /R /7 51, BFSEQ 1D
NO. 15 1A A S A m] FH T 25k (R 40 g4 R DR 4T

VNI

5-CATATG-3' 5-CTCGAG-3'

i 1 SpCas9 3'-QT;\TAC-5'

3-GAGCTC-5'
MU

i 4
@ -
m .6;|s-TEV Site INUell SpCasd 1 Cut | SpCasd I.Xnolm
A TSpCasg
= |

6His-TEV Site ’Nﬂell

SpCas8

T-SpCas9




CN 110241099 B W F ZE Kk B /1 7

1. —FPCRISPR-Cas9t% il , J& T-CRISPR-Cas9 R 4: , B 5 ¥4 AICRISPR - Cas 9% R il
FE B BI)E 14 , BT IR CRISPR - CasOA% PRI A2 1 B 42 B CRISPR - Cas 9% R g 1) 25 18047 21299
A7 () S B R L S T4 5 TR B A Y CRISPR - Cas 9% PR SR V5 T FR M B 2R 5 , H A HE 571
UISEQ ID NO.7f 7R ; B AT iR CRISPR - Cas 9% B i () S FE BR ISEQ 1D NO. 167K«

2. — M EZERIT A, H g BUOR 2K 1 Frik () CRISPR - Cas 9% R 1 -

3. —MhFRIE A, HARHIEAE T3 WACRI E SR 2Pk () 2 A% R T 51 -

4. —MrE EAIM, HOR A I BURER 3 AR () Rk #i ke Ak J5 15 2.

5. — il & BRI K 1 BT B CRISPR-Cas O R BRI 715, HAFIEE T, BHELL N DR
e, M A A RN EE R 2 BT IR 1 2 B R 17 5 1) 3R 3R s 44 BT I 3k AR % A 1 24
Ff, 95 325 5 Bk H B T 5 M 0 1 B 0 R S B A S 5 R A, R IE R SR A ZE M 5/ A B AL
e T7 1k N E = b 43 25 HH BTl [P CRISPR - Cas 9% FR 1 -

6. A HI ZE3K 1 BT ik I CRISPR - Cas A% BRI BRI 22 3Kk 27 BT i 1) 2 4% H7 IR JF° 271 AL 22
SR 3H BT I SRR B AR S L K gt TR s, BT IR (1) IS A B8R 6 T 512 .

T ARPEBORE R 6 Bk 1 1% , HARHELE T, Frid SR 2 5 e, B 2 d iR A RR
TET WA Z Sl ik dmi 7 0% B 2R I HER =R AE VR BN FE A  ER 5 5
Ao

8 MR AR EL R 6 Fr ik (1) FH I , FARFAEAE T, Frodk 25 ) 2 4 1 2L 0 B0 46 5 #EFRDNA A Bt
VCECHY) 5] S sgRNA

9. ARIEAUHNZE K6 Pk i) & , FARFEAE T, R AR LK 1 BT iR Y CRISPR - Cas 9% PR il
HRe8 A 58 1 sgRNAZL A, X J R334 T St

10 AR BRI LR 6 P iR 1 FH 3% , LR PR A T, B AR ZER 3Pk i) A A1 5 2 DL RC ) 5
S sgRNA—[E) 5% N18 T 40 , X 3k K iR 4T Z i

11 AR PRI B R 7 i (1) s, FOREVELE T, BT IR 1 B s B 2 i 1Y) 25k PR 20 4 2 R AR
FIJ 3R 1 BT IACRISPR -Cas 9% BRI X XUEEDNATEAT BT 1), i@ 1 75 40 i) 18 2 R G xF I 4
R AT IEE
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B IR % Tk B AU CR | SPRIZER BiESpCas9 MIBAE T RiA R H N A

FAR G

[0001] Ak BH J@ T 85 1 o TAE R ik, AR Sk VE T BR Ak BEBR R (Streptococcus
pyogenes) HJCRISPRIZIRIFSpCas IR £E H i LFE , S H AT I IR 2H g L JE R 20 7 58 L 28 0 3
DRI 2H TR A4 SN2 I e 1 87 F

EREA

[0002]  FH 4R 8 RA LIS KB 7= A2 R CRISPR-Cas9 R4 A& — Fh i i 1A ) 2 [K] g 8
AR AR TR EE BT, W o b T 32 ] 21 4 e 2 R O DNARE 24T = s VD B g, 7R 2B
= 2 A B R B B AT 0, WA T S8 DR 2 G 6 L S ERT 2H 4T 80 L UL PR 20 T AR AR S M2
%[I—HJ .

[0003]  RyETHEAkEERK A (Streptococcus pyogenes) HJCRISPR-Cas9% iR M SpCas9fx H
F 5 9 )2 Af FI CRISPRIZ MR G 2 L A 28 H AT, b ARt e 132 7 FH B 2 AN 4R, L 8 2
ST AT UL S AR DB R S U 2 i B S AR 2R ) ) e PR | D 2 R 1) 9 a2 A6 4R DA RS
BAL BRI VAT R

[0004]  Z ARG H I, KRR 1 1% 50 i BORFEIS K 1) B 2, 075 208 3 vT DL s il
S B G RFEI — 4 2 A B 52 RN 4 ™ B b 2 A L AR TE A P i AL AT LA
KRB = e St g A7, i Hae vl CAR DA 3, A 2 RAS

[0005]  EE4R,CRISPR-Cas9 R4 HILIAMEAE FLREHE) 2 B H TV 2 93, I e ilr 72 1= 74
WA bR A G  H 2, Y 2 BRI AR & R T, JUH 2 SR — AN A I RO
CRISPR-Cas9 ¥L[rRr S E B R AL RIS B R GE , 224 B AR N I R 25 1) A

[0006]  DABRAE B R HAR TN RN, BRCHG IO R 1) F5 PR B8 [ 3 288 21 44 N B At Al Y, 75 22
i Bh— Lo B 24, Wl B AE e 5 (RAA 8UstE) 55 A, IR SR A 2 (andh />
e A R AR, 2% B %, T BEAIRI R BE) , JC e 2 8/ NT-4. Tkb) B H S RFMERR 1
T A4 GRS IX K T-4kpHISpCas 9+sgRNASE i 12 2 31 14 1 FI AR LA SRR A 8 ) o Dt , 36 T3
A IA) 7R, 7 FEKE SpCas 94 /N BIiE G B R /IN , LA SEEIL IR B 5% /N Y () SpCas 93 4k , I = 24 4 ]
IBEBOAL A TV E NI IR 23097 LR TR, BRI R 20 E

LZBARR

[0007] A BT H B2 B8 A — Fi kIR T B Ak BR 14 1 CRISPR - Cas 4% & B SpCa s 9 1) # ki
A A Je H FH %

[0008]  JySEEL ik H Y, A K B R UL FHRTT %

[0009] 7K % W $RAHE— b 44 AR L 87 A2 B /N CRISPR - Cas OA% BRI (TSpCas9) , oA B A= Y
[f) SpCas9%5 18047 22990 LR B T 1S , J& T CRISPR-Cas9 54t , KA BF A BICRISPR-
Cas9 (SpCas9) FH4 I IvE P

[0010] P ik B 2 BYSpCas L TR I AZ B IR 7 5 AN JE /R JF 41 43 73 9 SEQ 1D NO. 6 MISEQ
ID NO.7 .
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[0011]  FIFIRCRISPR-Cas9H B2 (TSpCas9) HIA%Z 1R F¥ 51 FI & 3L 12 /5 51 43 5 NSEQ 1D
NO.15F1SEQ ID NO. 16F77%, 5874 RISpCas O AHLE IE90% LA L.

[0012] AR BHIL et —Fh Z %R T 51, v] DA% s RO 28 B ik (1) CRISPR - Cas 9% R g
(TSpCas9) »

[0013] AR BRI —FhRIA M, HEHF LR Z R T,

[0014] Ak IR FEAE—FhfE E A, v LA TR0 IR Rk Hak.

[0015] A<k B B 32 it — il 4% T iR CRISPR - Cas 9K FR M (TSpCas9) 512, Bk B4,
B M BTIRCRISPR - CasOR% BRI 1) 2 A% T IR 7 F RIS B s IR )5 W iR B k%
B G0, T Pk B e R s B S R TR B v R S SRR B SR A E AT B TR
e 55 732 NI IE P4 53 85 H BT IR [ CRISPR - CasOR% BRI -

[0016] Ak BB Lt FIRCRISPR-CasOt% BR B « £ #% IR 17 51| LA S R IE BRI T A A
DRI 2H 4 T L B ig , FH 125 DRI ZHDNA 1 BEIR A R

[0017] A B v Bk 1 G mT DA B s Gt T DL G i KT TN 2 g
i

[0018]  FridZmisE T Bt ALFG MHRR AR N L BIAL AL R 5L 5 4 .

[0019]  FriRCRISPR-Cas9%wiE T H 045 5 #EARDNA v B UL AL 515 sgRNA.

[0020]  FTIR[FJCRISPR-CasOt% FEHE 5 Ae 1% /1 3 ' 1 sgRNAZH A, B8 6 % 225 (R 3EA T 2
[0021]  SIAEEAME , &K B FICRISPR-Cas9 (TSpCas9) , J& T-CRISPR-Cas9% % R %% ,
FAW:SEQ ID NO.15FSEQ ID NO. 160 #% 1 B 7 FI A 2L 1R /7 41 , AR FR L By A= 7Y
CRISPR-Cas9 (SpCas9) /N 2042 FEME , BY UIDNAF I 14 5 85 4= U CRISPR - Cas9 (SpCas9) #H
G B 7 (6 MR oK LS R B 41 AN S AR ) BT A, B VLR B AR R B AN AR
R 8 o AR S R AT P R R 2H i R DR T R R R TR VRO R A AR R RVRT 5
AL W o

F3 15 RF

[0022]  [&|1. %5 TSpCas9 ik A4 2l S K

[0023]  KE2. & TSpCas9fy JiukL 4% 4 Je B T & i e 15 57
[0024]  [&3. & TSpCas9fk) i ki i idk o

[0025]  [&|4. 54 TSpCas9Of ik il 7 .

[0026]  [K]5.TSpCas9 H brir A /) 4alifh J7i .

[0027] 6. TSpCas9 H hr ik A A4 SREL L2

[0028]  [&7.TSpCas9H brax T HL vk 4 5E

[0029]  [&]8. 5|5 sgRNAM 7 40 AN i 42 7 51 o

[0030]  [&]9. HF A= SpCasOFNE K B TSpCas 944 &M BT U7 M 4G I
[0031]  [&]10. B 4= B SpCas O &M i BE A5 S A6 I

[0032] P11 . 4% B TSpCasOfAR A i S8R5 W7 FR) A6 o

BiEiE N
[0033] "S5l b BT P ST An etk s W, 00 T
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[0034] "Rk st 5 o B B AR R AE , anJe R U R , 30 AR IR 13RS .

[0035]  —  CRISPR-Cas9t% R

[0036] A& BH[¥JCRISPR-CasO% & (TSpCas9) , Ho 2 K B A= B f#) SpCas9 55 18047 F] 29947
AR TS, JB T CRISPR-Cas9 R4t , A B A= U CRISPR-Cas9 (SpCas9) AH 241 8 V)%
7,

[0037]  FTiRCRISPR-Cas9Z LS (TSpCas9) &4 4NSEQ 1D NO. 16T/~ &R IR 5 41 o
[0038]  —.ZWAGCRISPR-CasOML &G I £ 1% 1%

[0039] %S AEH TR CRISPR-Cas9 (TSpCas9) £ % H /R ¥ 41 , £ 5 DNAELRNA . DNAE AJ
P53 A JFREDNA « 32 R 4 DNA B T4 B FEDNA 5

[0040]  ZwA5 AT IRCRISPR-Cas9 (TSpCas9) [ 2 4% HER T 41 » 7] LAF 1z A BHIF 5L E AN
TR B SG5r F A FHAR KM &, HA RPR T EZHDNAB AR ML 6 17 1
[0041] = KiLHF ik

[0042]  FIFik e IA H A B4 D TR CRISPR - Cas KL FE i (TSpCas9) K 2 K H IR FF 1)« 1% %%
IR ER R DUEE B BLE RN 52 BT AR B 53 T A )25 7 1R A 4, B FEDNA EE 2H 7 R FIDNA
HEIAR S, F EOR CRISPR- Cas 9L R M (TSpCas9) IIDNAF R 2 2 B iAk B 2 e e A7 A
AR e IR SRR S FE SRR H I & A TSpCas9.

[0043]  PU. 75 E 400

[0044]  FIFik 15 = 40 M AT LA T 2 A CRISPR - Cas 9K W& i 11 25 4H B BT i Ak, o 15 3 41 3=
BALHE I A% AN ML (i ) , (K55 EAX AIAL (BB |, = 55 EAZ AN (Ui ALah P dn i) &5 . %
FH 15 2 40 M oK 1 AT B DHS e BE 7R I £ \HEK293 L. CHO \He la i I 55

[0045]  # .CRISPR-Cas9t% M (TSpCas9) S gmht 1B 1 1% 1 IR J7 51 A BT IR 2 I8 B AR 1)
Fi&

[0046] 7 %% BHf¥JCRISPR-Cas A% PR (TSpCas9) M H:gm i i% B i) 22 % 1 1R - 471 A i ik )
TR FARRENS FH T 5 R ZHDNA Jv B i) 20 48 5l FH T 1) 45 25 R 9w 4 T FL . CRISPR - Cas 9% IR il
(TSpCas9) Y CLFE FAAL SUR 2 A7 s g, Ho g T BUELFE MRS  RAZ il BIAL BB AL
HE WM

[0047] 7N A YmfE T H L H 77k

[0048] 7 % B ft) 25 X 4w T L J& T-CRISPR-Cas9 £ 45 , CRISPR-Cas9 (TSpCas9) 7E4% &
sgRNA (1) 515 N o] LAZE H (1) 3= K DNA A BEPAM (NGG) 7 5 i 3 1) 447 1) B L) JEE AIDNA A B o 1%
Y 4Rk AR AT DATE AR P 3R N HEAT o 2 sgRNAZ BRAN [ B 1] DL IEAT PR A g, 24 sgRNAZE R
AN LA B BT CAEAT 2 067 5 G

[0049] A K B A — B8 st 77 3 R BT S0 28 1), CRISPR - Cas 9% BRI (TSpCas9) 7E sgRNAF)
515, A AAEARS I ECAIDNA (920bp) #E47 BT, 724N 760bp A1260bp .

[0050]  ZEA KB, CasOr] 1 JNCRISPR-Cas A% BRI ) {1 A7 f8 FH , Hi & X 5 CRISPR-Cas9
A% R B AR R] o A % B v 1) A0 28 AR A4 B 11 N TSpCas9 , B X A 1 SpCas 9 25 1801 22 FE IR 3]
299 72 FE TR NI BUORL B B, 1 F0 AR o R R IR 1 UKL B A R R IR 1S R R
Mo

[0051] 7R3t — DGR A K W B ARSI iE 77 2 7, BB AR , A & BH A AR 4730 B 3 AN R R A
IR AE B H AR S T 5, 38 N R AR, AR R B ST TR R ORTE A O T IR R e 1 HL A S
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Wit 5 %, T AN AR AT PR A & BH AR PV L o T 5 S 491w A v B B AR SR A R G T Y
tongchang ¥4 W& F AR A4 B 4 WA A8 77 | 1 B i WU SR AR A

[0052] >4 S 5 25t SC{EL Y B B, B, B AR B 5 i B, 5000 B 7 7 A o
FUCA S P AN S 1 NAAEART — AN B 3P 3 F o B AR 55 Ah e S, AR B A A ) B R A
B ARVE 5 AR UIRE AR N 57238 5 PR 5 SO R o B S 5] - 58 R BAR 732 I
PPRLAL MRS AR F AR S 2 AR N 5206 I A BRI B A8 AR B B ic %k, 18 mT LLE 54
R B STt 51 R I ) 77 92 T DR AR ALL B [R] R I A B R AT AR 73 % AR LR S
AR o

[0053]  BRAE 53~ B, A BH HR B 2 R S 56 7 325 R I 7 32 i & 7 VR38R AR F R 40
H I 43 T AE W2 AL 2 L EE AL DNARE AR SRR S AT ) 3 s A

[0054]  sEjifif5i]1 , #9EECRISPR-Cas9#% FREE (TSpCas9) Tk .

[0055]  1.ZRABAIKAIBETT.

[0056]  DApet21-6His-TEV-SpCas9Jiiki, EISEQ ID NO.59HEHT , ##4180aa (5822bp) ~
299aa (6181bp) , 124 F-HE L F51ISEQ 1D NO.8FNEILFR 7 5ISEQ 1D NO.9, T # 4> &
H A SpCas9, ¥ HFR AN TSpCas9. Hitih Wit Bk W L, A b SR A an k-
[0057] 4%, FIH 51 WF-FAIF-R, S-FAIS-R4y HIFE FifiPet21 -6His-TEV-SpCas9 (FH 24T
SEQ 1D NO.5) ¥ 3#5267~5821bp (F124FSEQ ID NO.10H]1-538bp) F16182~9391bp (#
4 F SEQ ID NO.12[#898-4104bp) , it AxyPrep' " DNA Gel Extraction Kit (4T
Axygen) 24k RIS, B BATTRR AP 38 BREAIS 5

[0058] Ly, fifi PR i1 N VIEEENd e TFIXho I (i F-NEB) 43 7| Y)pe t21-6His-TEV-SpCas9
IRy 48 B B, 1@ AxyPrep ™ DNA Gel Extraction KitZfifk[a|ii ;

[0059]  Ff¢k,fdi HIT41igase (T Takara) ¥ b — LAl [l IS Fr BOEE  H 52
FEMIRR Npet21-6His-TEV-F;

[0060]  #% ), FHXhoI FINotI (y-FNEB) 43 5§ )pet21-6His-TEV-FAIST 3 Fr % , 3f i i
AxyPrep™ DNA Gel Extraction KitZEfL[E,T4ligasei®EHs, B A 3K43 H 17 #ITSpCas9.
[0061] (1) RIF MG &

[0062]  Fr Y #9157 &Fast HiFidelity PCR Kit M\ RIRAEMFIH (LE) HRA FIT
a8

[0063]  (2) K5I

[0064]  Fir 513 M _HifgAE T A TARGRR 2 "TI, 51905 s 35 i B i ) Bg D14z
RUFZEE DI A AR B2 e 10 P Fan T

[0065]  #3#95267-5821bpi IF & 514 :

[0066]  F:GGAATTCCATATGGAAAATCTCTACTTCCAAG (SEQ ID NO.1)

[0067]  R:CCGCTCGAGCGGCCGCTGTTGTCTGGGTTCAGGT (SEQ ID NO.2)

[0068]  #3#56182-9391bpi IFE & 514 :

[0069]  F:ATAAGAATGCGGCCGCATTCTGCTGAGTGATATTCTGCG (SEQ ID NO.3)

[0070]  R:CCGCTCGAGTCAGTCTCCACCGAGCTGAG (SEQ ID NO.4) .

[0071] ¥ MR RU0T -
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F14 Pet21-SpCas9 (SEQ ID NO. 10) %5 5267 F| 5821 bp
Hoy R ()
AR Pet21-SpCas9 (SEQ ID NO. 5) 0.5 (50 ng)
IEFREGI¥ F (SEQ ID NO. 1) 2.5
[0072] 251 # R (SEQ 1D NO. 2) 2.5
L 5 X Fast HiFidelity PCR Buffer 10
20X Fast PCR Enhancer 2.5
Fast HiFidelity Polymerase 1
ddH20 31
[0073]  PCR N 44«
714 Pet21-SpCas9 (SEQ ID NO. 10) 5 5267 F 5821 bp
[0074] UL R CCH 1] (sec) 3R % Ccycles)
AR 1 94 120 1
i3 94 15 38
BK 60 10
L0075 JEA 68 30
IEAPiEE 68 300 I
[0076] Ktk AT
#1 Pet21-SpCas9 (SEQ ID NO. 12) % 6182 ) 9391 bp
45y A Cul)
iR Pet21-SpCas9 (SEQ ID NO.5) 0.5 (" 50 ng)
IEFBI4 F (SEQ ID NO. 1) 2.5
[0077] B 514 R (SEQ 1D NO. 2) 2.5
PP 5 X Fast HiFidelity PCR Buffer 10
20X Fast PCR Enhancer 2.5
Fast HiFidelity Polymerase 1
ddH20 31
[0078]  PCRJs % 2 At -
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[0079]

[0080]
[0081]

[0082]
[0083]
[0084]

[0085]

[0086]
[0087]

[0088]

W B P 6/13 7
14 Pet21-SpCas9 (SEQ 1D NO.12) %5 6182 ) 9391 bp
puR & BE CC) I 1A] (sec) %L (cycles)

TAEE 94 120 1
A 94 15 38
FEPS 60 10

ZiE fif 68 120

e E 68 300 1

(3) B [E AR SR
BT P B MR B & AxyPrep - DNA Gel Extraction KitMAxygens &l (2 &%
F2) T, B RS B E e 4 U B A AT o
(4) PR 1) P 10 S TASZE 2

Jit FIRR 1l A DDAENd e L XhoT \Not IFHT4 4 ) MNEB Y w111 1 (28 m) E45) 1174

il 1) s LA 2
F segment (SEQ ID NO.10) (Y] Pet21-SpCAS9  (SEQ ID NO. 5) [1HfFD)
oy R Cul) #4y R Cnl)
NEB Buffer 3.1 5 NEB Buffer 3.1 5
Ndel 2 Ndel 2
Xhol 2 Xhol 2
F B DNA 0 Clpg JH L DNA 0 Clp
ddH20 1 ddH20 1

R IR AR R3TCHEE 202/, L Pk IR Al [m YA

B N AR F
BELJ F segment (SEQ ID NO.10) 5 Pet21-SpCAS9 (SEQ ID NO. 5) #ifEd#l
Hy AR (pl)
T4 47 1
CEFIM F segment  (SEQ ID NO. 10) 1.5 (200 ng)
CLEEI Pet21-SpCAS9  (SEQ ID NO. 5) 6.5 (150 ng)
10X T4 DNA Ligase Buffer I

[0089] % Je NifAk 2216 CHE & 2= /D 2/, FF e A K A I DHG a i 1% B2 7 g pe t 21 - 6Hi s -
TEV-F, Wi 27w , HAZ R 7 51 9SEQ 1D NO. 14, 5572405 , e ks, h$ 7772 MQiagen
JFRE /NSRRI A P U
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S segment (SEQ ID NO. 12) [fi§t]) | pet21-6His-TEV-F (SEQ ID NO. 14) FIEEL)
#5y R () #H5y L ()
NEB Buffer 3.1 5 NEB Buffer 3.1 5
[0090] Ndel 2 Ndel 2
NotI 2 Notl 2
F Bt DNA 40 (7 1wg) | JERL DNA 40 Clpg
ddH20 1 ddH20 1

[0091] BRI MK R

B S segment  (SEQ ID NO. 12) 5 pet21-6His-TEV-F (SEQ ID NO. 14) HeiEdid
[0092]
Mo BB Cul)
T4 &R 1
O VI S segment (SEQ ID NO. 12) 1.5 (200 ng)
[0093) | Sttty pet21-6His—TEV-F (SEQ IDNO.14) | 6.5 (150 ng)
10X T4 DNA Ligase Buffer 1

[0094] %)% itk RR16°CHEE 202/, FEi AL K AT B DHS aifi e B e f£ TSpCas9, 4 2
B, HAZ R T 5 AR LR 53 73 9 7 51 9SEQ 1D NO. 15F1SEQ 1D NO. 16,

[0095] it 5 2R an B 37, Jd sk 5 R0 SOk 442 75 VA R B L2 Bk (18 12745) , HoR
INNAZAES I ORI (SEQ 1D NO.5) F12 (SEQ 1D NO. 14) 2 [f] , 1) FH Bt fig b ot Fig v, ko ) , 3%
TR IUAE i RIS AL ORF & B3R s Bl J , e — AR Py, A B i Joobr LOA) gt 11, L5 SR 4
K4

[0096]  SJfaf5|2, #1145 CRISPR-Cas9 (TSpCas9) % MR .

[0097] 2.&FAKILH41k.

[0098] 2.1ERH*KiA

(00991 (1) 4T B &, FH 75 % 0K 1 A Bk 48 40 5 1T DA J% %% Fh 88 B, 58 40 T HE 4
20min, J3 3 XHLE H 5

[0100]  (2) BEVEAEIR 10u] FiAPet2]1 -6His-TEV-TSpCas9ftjRosetta (DE3) (JJ-F-TIANGEN)
BV Z26m 1 2 AT (Amp5Cm) LB ARG 773k, 37°C, 200r/minfk % B 72 1 4 5

[0101]  (3) Wik B 7% 1 B VR % HEAARA LE 291 : 100%% 22 500m 1 & XL ILB (T4 1) A4
Bk, 37°C, 200 /mindR% 55 75  fE 5 R A2 A, it I o I B ¥ 1% ODAH

[0102]  (4) ME W AIODIEEZIE0. 4~0. 8B , IINER 155 T IPTG, i L2 B N0 . 1mM, 48
J516°C,200r/mindk % 1% 3£ 20h;;

[0103]  (5) Wt BEBE K, 5000r/min &S Cobminff EARYTYE , 37 L3 , JFFRE Pet21-6His-TEV-
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TSpCas9 M 14

[0104] 2.2 A4tk

[0105] ik 25 3 4l Ak 3 B@ i B AR S8 FE AT BOR , a5 B s Foali b o 75 60 5 B Al
B RE i SO UCER VER B R S SRR BLL R B LUK H BB B R R A , a6 R o H
TEADIRTIA LT

[01061 (1) [ B8 44 o in N 951 56 K i HLPMSF MR FE 90 . 1mME) 24 R ] (20mM HEPES,
500mMKC1 , pH7 .55 1g B AN Bm1) , i JiE A3 5 2% 1ol T ke 2 50T 50, 400 G 7 9 B e S A e 4
L, B3 sectF3sec, — X 10min, B A PRIR, 8 P FE SR DRI HHdkAT

(01071 (2) [m) A REE ) 1 VA P DN & Uk B2 o~ 10mg /m]1 RNase (A T0) ,5ug/ml DNase I (4=
T, VKIS AL FE30min 5 , 4°C10000r/minEs £245~60min, U £E 15 ;

[0108]  (3) ¥ i 5 M5t A P4 % (20mM HEPES, 500mMKC1, 1% 0%, pH7 . 5) 4b 38 (1)
Qiagen Ni-NTANFIF & , bk B AR UK LEAT , FE M BAHRY (1501 /min) ,1.5hG &, f+F
Qiagen Ni-NTA VLIE;

[0109]  (4) ¥4Qiagen Ni-NTAZE#F|E JitEH ,BioLogic LPRAHIMEIIT , 7 A LA N
2 ml/minf AT RANPERR (20mM HEPES, 500mMKC1 , 500mMIBK P , 1 % e, pH7 .5) , 20.30.
40.50,100.250500Mm#E i i #fiQiagen Ni-NTA, A ;

[0110]  (5) A~ [) K M A< B 1 ) 2 4 ¥ MR MU SDS - PAGE (JJ FEpiZyme Scientific) HLK,
2 Dy W g, e TR e, ISR B IR I SRS AR R

[0111]  FriR & A TSpCas9f alifh 45 R TR /R , LB 1% H 1985 1 TSpCas 9] ik Fl4l
s DL, N ETERAEL , H B8 A TSpCas9RIAEL £ , I I M 2, Ni -NTAUR I} 1 §E 713&
e, BRIV %2, 5011 00mMIBK P B8 B v T 1) H 1 2 F1 TSpCas 9AHX 44l , i] LAt £ e 4 i
T AW o

[0112]  Sjiafsl3, ¥ 36 CRISPR-Cas9 (TSpCas9) A% W 5 111 1E M .

[0113] 3. ARG MEAG I

[0114] B AJEEAIDNA (SEQ ID NO.20) , = 2R H 51 #IQG-F: TAGTCCTGTCGGGTTTCG (SEQ 1D
NO.17) F1QG-R:TTCCATTCGCCATTCAGG (SEQ ID NO.18) i it # FIPCRY™ B3k B o H /g A4 £
A s 2% A

[0115]  FHGR R0 T -
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771 Psk-sgRNA (SEQ ID NO. 19) % 1167 %I 2586 bp
44y R (nD)
il Pet21-SpCas9 (SEQ 1D NO. 19) 0.5 (7 50 ng)
EF5I#F (SEQ ID NO. 17) 2.5
[0116] 54 R (SEQ ID NO. 18) 2.5
ZZ 0 5 X Fast HiFidelity PCR Buffer 10
20 XFast PCR Enhancer 2.5
Fast HiFidelity Polymerase 1
ddH20 31

[0117]  PCRJZ M 2% 44

14 Psk-sgRNA (SEQ ID NO. 19) % 1167 %) 2586 bp

UK wmE o 1A (sec) A% (cycles)
FiAetE 94 120 1
[0118] Ak 94 15 38
SEPR 60 10
JE At 68 30
HEpEE 68 300 1

[0119]  (3) Mz [T A SR

[0120]  Fir &I BICR 7 £iAxyPrep ” DNA Gel Extraction KitMAxygenZ &7,
FE [ WA A 38042 HL 33 B kAT, v LA SRAS L 4l JECAIDNA (SEQ 1D NO.20) .

[0121]  Cas9tsgRNALL SR EE/RIR G, AR HE 5230 75 22, JIKAIDNA W] A Cas9 BE /R i & 0. 2
~1 f5HR MR R

11
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10 w1l kR
D% AR Culd ARIE (nlD
2 X ARHMITE R 5

% Cas9 HIXERH 2 (#3300 ng) 200
[0122] sgRNA (P 8 iy 05) 1 (4175 ng) 200
JEE4 DNA - (SEQ ID NO. 20) I (#1150 ng) 30

RNase Inhabitor 0.25 (10 U

F:¥% 1 ddH20 WHhE10 vl

[0123] ¥ ) Bifhk RE3TCHEE , 1h/570°CAE M 10min, fe fo B B e e i Sk M4 H (1)
A TSpCasOHIARSMI) EITE 14 . Fo &5 R W 9FR , WEI9RT LUK IR , 57 A= T SpCas9ARLL , #%
F M TSpCasOTEAR AN EMS BT JEEIDNA (SEQ 1D NO.20) (Jki&4) , A= =41 fip=42 , LB
15 U5 87 42 B SpCas 93 A — 2, B I 1t B 38 U TSpCas O BY V)3 14 FET AE ASpCas9 ) BY
UIEPEA 2 o IR TSpCas ITEAMR A1 FIDNABY V)3 14 H- A Lb B A2 A SpCas 91 5 , 1H 2 AR FRTE
ANEUAR b H LG B A2 B SpCas 9 L 35, BN AT TSpCas 9/ AR L B 4= B SpCas 9/IN , X 77 18 AR i
BEAAVIZH I & 5 b BF A= HYSpCas 97 B KA 5

[0124]  sEjifif5]4 , CRISPR-Cas9 (TSpCas9) 14 &l it #EAG I ) SEAR 7 155

[0125] 4. fd 1 A5 8 A

[0126]  Fi| FHAS[E] (9 sgRNA, W& 84 1 285 Ff 7 , 51 S TSpCas 9 44 41 1) 235 P SR 1y
TSpCas9 AR #ERLN , H e MK R0 F -

10 nl &R
%) AR () ZIREE (nM)
2 X MHANUTER 5

% Cas9 HXEH 2 (#1300 ng) 200
[0127] sgRNA (& 8 H1) 1-8 &) 1 (#4175 ng) 200
JEEHI DNA  (SEQ TD NO. 20) 1 (#1150 ng) 30

RNase Inhabitor 0.25 (10 1)

F: Wil ddH20 #HE 10 nl

[0128] 5, PEAN B A= B SpCas OFE AR AN ISR 2, an I 107, 505 sgRNA B T 1)
SpCas9 BIYIIEMEAHEL GikiE3) , 15185 sgRNA 5| 511 SpCas 934 HE 4% 7E /K 41 BT ) ERHDNA (SEQ
ID NO.20) (JKIEAZILL) , AR = LA =12 )R8 R A H845r sgRNARY 5] S s, RI1 24 5
sgRNA S| F [ SpCas 9t MBS P1vE VL B0 (Wk1E437) , 5585 sgRNA 5| F1¥1SpCas9 1A4H8Y
DSV MR IR ES (85 B 1145) H AR, %45 AR IR I B BT A2 Y SpCas O7E A 41 14 Jid S R0 L

12
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B T, B AR B SpCas 9 BRI IR RN, JEHAE 1 245 sgRNAR) 5 F R BNR
Ho

[0129]  HLok, VP i BL TSpCas OFE AR SN Mt #E RN, 4N 11 Pz, 505 sgRNA 5] F (1)
TSpCas9 BYYTEMHEAILL (JKiE3) , 1385 sgRNA G| T A kG U TSpCas 942 B A5 AEAA #h BY Y] S
PIDNA (SEQ 1D NO.20) (GKiE4ZITD) , A=Y= H)2. BIR1 85 5| FsgRNAREAK |- 5] 3
HE M TSpCasIHI AR AN BY VI7E PHELE 05 sgRNA 5] 5 17 55 , (B /& 1% 45 5 A 68 HEBR A 8 Y
TSpCasHT Hit #8598 55 o FH 1 158 BH 8008 U TSpCas Ok SR A7 18 I BE RY S

[0130]  EEAR, EMHERN b, B B TSpCas9F- AN L B AE BISpCas 9 , 1B /& , 5l /N Ak 1T
B BAVRE I EE B TSpCas O AR LL B 4= B SpCas 9/ , 77 {H B J7 BE AAVIZ ¥ , b Y A 7Y
SpCas9 A E KM . X X K5 SRCRISPR-Cas9 & 4t J5 {8 b F 2111 IR = 2 L3R4 T E A
Ho

[0131] =ik

[0132] [1]Ishino Y,Shinagawa H,Makino K,et al.Nucleotide sequence of the iap
gene, responsible for alkaline phosphatase isozyme conversion in Escherichia
coli,and identification of the gene product[]J].] Bacteriol.1987,169 (12) :5429-
5433.

[0133] [2]Karginov F V,Hannon G J.The CRISPR system:small RNA-guided defense
in bacteria and archaeal]J].Mol Cell.2010,37 (1) :7-19.

[0134]  [3]Jansen R,Embden J D,Gaastra W,et al.ldentification of genes that
are associated with DNA repeats in prokaryotes[J].MolMicrobiol.2002,43 (6) :
1565-1575.

[0135] [4]Haft D H,Selengut J,Mongodin E F,et al.A guild of 45 CRISPR-
associated (Cas) protein families and multiple CRISPR/Cas subtypes exist in
prokaryotic genomes[]J]. PLoSComput Biol.2005,1 (6) :e60.

[0136] [5]Cong L,Ran F A,Cox D,et al.Multiplex genome engineering using
CRISPR/Cas systems[]J].Science.2013,339(6121) :819-823.

[0137] [6]Jiang W,Bikard D,Cox D,et al.RNA-guided editing of bacterial
genomes using CRISPR-Cas systems[]J].Nat Biotechnol.2013,31(3) :233-239.

[0138] [7]Jinek M,East A,Cheng A,et al.RNA-programmed genome editing in
human cells[J]. Elife.2013,2:e471.

[0139]  [8]Sander J D,Joung J K.CRISPR-Cas systems for editing,regulating and
targeting genomes[J].Nat Biotechnol.2014,32 (4) :347-355.

[0140]  [9]Suzuki K,Tsunekawa Y,Hernandez-Benitez R,et al.In vivo genome
editing via CRISPR/Cas9 mediated homology-independent targeted integration
[J].Nature.2016, 540 (7631) :144-149.

[0141]  [10]Shan Q,Wang Y,Li J,et al.Targeted genome modification of crop
plants using a CRISPR-Cas system[]J].Nat Biotechnol.2013,31(8) :686-688.

[0142] [11]Wang T,Wei J J,Sabatini D M,et al.Genetic screens in human cells
using the CRISPR-Cas9 system[]J].Science.2014,343(6166) :80-84.
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[0143] [12]Doudna J A,Charpentier E.Genome editing.The new frontier of
genome engineering with CRISPR-Cas9[J].Science.2014,346(6213) :1258096.

[0144] [13]Wang H,Yang H,Shivalila C S,et al.One-step generation of mice
carrying mutations in multiple genes by CRISPR/Cas-mediated genome
engineering[J].Cel1.2013, 153 (4) :910-918.

[0145] [14]Li W,Teng F,Li T,et al.Simultaneous generation and germline
transmission of multiple gene mutations in rat using CRISPR-Cas systems[]]
.Nat Biotechnol.2013, 31 (8) :684-686.

[0146]  [15]Niu Y,Shen B,Cui Y,et al.Generation of gene-modified cynomolgus
monkey via Cas9/RNA-mediated gene targeting in one-cell embryos[J].Cell.2014,
156 (4) :836-843.

[0147]  [16]Shalem 0,Sanjana N E,Hartenian E,et al.Genome-scale CRISPR-Cas9
knockout screening in human cells[J].Science.2014,343 (6166) :84-87.

[0148] [17]Wang T,Wei J J,Sabatini D M,et al.Genetic screens in human cells
using the CRISPR-Cas9 system[]J].Science.2014,343(6166) :80-84.

[0149] [18]Cmielewski P,Farrow N,Devereux S,et al.Gene therapy for Cystic
Fibrosis: Improved delivery techniques and conditioning with
lysophosphatidylcholine enhance lentiviral gene transfer in mouse lung
airways[J].Exp Lung Res.2017,43 (9-10) : 426-433.

[0150] [19]Tasan I,Jain S,Zhao H.Use of genome-editing tools to treat sickle
cell disease[]J].Hum Genet.2016,135(9) :1011-1028.

[0151]  [20]Bengtsson N E,Hall J K,O0dom G L,et al.Muscle-specific CRISPR/Cas9
dystrophin gene editing ameliorates pathophysiology in a mouse model for
Duchenne muscular dystrophy (vol 8,14454,2017) [J].NATURE COMMUNICATIONS.2017,8
(16007) .

[0152]  [21]Bengtsson N E,Hall J K,O0dom G L,et al.Muscle-specific CRISPR/Cas9
dystrophin gene editing ameliorates pathophysiology in a mouse model for
Duchenne muscular dystrophy[J].NATURE COMMUNICATIONS.2017,8 (14454) .

[0153]  [22]Park C Y,Halevy T,Lee D R,et al.Reversion of FMR1 Methylation and
Silencing by Editing the Triplet Repeats in Fragile X iPSC-Derived Neurons
[J].Cell Rep.2015, 13(2) :234-241.

[0154]  [23]Lombardo A,Genovese P,Beausejour C M,et al.Gene editing in human
stem cells using zinc finger nucleases and integrase-defective lentiviral
vector delivery[J]. Nat Biotechnol.2007,25(11) :1298-1306.

[0155]  [24]Cohen J,Pertsemlidis A,Kotowski I K,et al.Low LDL cholesterol in
individuals of African descent resulting from frequent nonsense mutations in
PCSK9[J].Nat Genet. 2005,37 (2) :161-165.

[0156] [25]Niewoehner J,Bohrmann B,Collin L,et al.Increased brain

penetration and potency of a therapeutic antibody using a monovalent
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molecular shuttle[]J].Neuron.2014,81 (1) : 49-60.,
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[0001]
[0002]
[0003]
[0004]
[0005]
[0006]
[0007]
[0008]
[0009]
[0010]
[0011]
[0012]
[0013]
[0014]
[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]
[0041]

Frak
<110>
<120>
<130>
<160>
<170>
<210> 1
211> 32
<212> DNA
<213>
<400> 1

001
20

2 HR
TR e 4 B B [RI CR T SPRAZ G i SpCas9 11 488 A8 S Ak % L w7

SIPOSequencelListing 1.0

NTF%) (Artificial Sequence)

ggaattccat atggaaaatc tctacttcca ag 32

<210> 2
211> 34
<212> DNA

213> NTLF%| (Artificial Sequence)

<400> 2

ccgetegage ggeegetgtt gtetgggtte aggt 34

<210> 3
<211> 39
<212> DNA

213> NTLF% (Artificial Sequence)

<400> 3

ataagaatgc ggccgecatte tgetgagtga tattctgeg 39

<210> 4
211> 29
<212> DNA

213> NTLF% (Artificial Sequence)

<400> 4

ccgetegagt cagtctccac cgagetgag 29

<210> 5
<211> 9553
<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 5

tggcgaatgg
cagcgtgacc
ctttctegece
gttccgattt
acgtagtggg
ctttaatagt

gacgcgcecect
gctacacttg
acgttcgceceg
agtgctttac
ccatcgecect

ggactcttgt

gtageggege
ccagcgecect
gcttteeceeg
ggcacctcga
gatagacggt

tccaaactgg

attaagcgcg
agcgececget
tcaagctcta
ccccaaaaaa
ttttegeecet

aacaacactc

16

gegggtgteg
cctttegett
aatcgggggc
cttgattagg
ttgacgttgg

aaccctatct

tggttacgceg
tetteectte
tccetttagg
gtgatggttc
agtccacgtt
cggtctattce

60

120
180
240
300
360
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[0042] ttttgattta taagggattt tgccgatttc ggecctattgg ttaaaaaatg agctgattta 420
[0043] acaaaaattt aacgcgaatt ttaacaaaat attaacgttt acaatttcag gtggcacttt 480
[0044] tcggggaaat gtgegeggaa cccctatttg tttattttte taaatacatt caaatatgta 540
[0045] tccgetcatg agacaataac cctgataaat gcttcaataa tattgaaaaa ggaagagtat 600
[0046] gagtattcaa catttccgtg tcgecccttat tccetttttt geggeatttt gecttectgt 660
[0047] ttttgctcac ccagaaacgc tggtgaaagt aaaagatget gaagatcagt tgggtgcacg 720
[0048] agtgggttac atcgaactgg atctcaacag cggtaagatc cttgagagtt ttcgeccega 780
[0049] agaacgtttt ccaatgatga gcacttttaa agttctgcta tgtggcgegg tattatcccg 840
[0050] tattgacgce gggcaagage aactcggtcg ccgecatacac tattctcaga atgacttggt 900
[0051] tgagtactca ccagtcacag aaaagcatct tacggatggce atgacagtaa gagaattatg 960
[0052] cagtgctgec ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg 1020
[0053] aggaccgaag gagctaaccg cttttttgeca caacatgggg gatcatgtaa ctcgecttga 1080
[0054] tcgttgggaa ccggagetga atgaageccat accaaacgac gagegtgaca ccacgatgece 1140
[0055] tgcagcaatg gcaacaacgt tgcgcaaact attaactgge gaactactta ctctagette 1200
[0056] ccggcaacaa ttaatagact ggatggaggc ggataaagtt gcaggaccac ttctgcgete 1260
[0057] ggccettecg getggetggt ttattgetga taaatctgga gecggtgage gtgggteteg 1320
[0058] cggtatcatt gcagcactgg ggccagatgg taagccctce cgtatcgtag ttatctacac 1380
[0059] gacggggagt caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgectc 1440
[0060] actgattaag cattggtaac tgtcagacca agtttactca tatatacttt agattgattt 1500
[0061] aaaacttcat ttttaattta aaaggatcta ggtgaagatc ctttttgata atctcatgac 1560
[0062] caaaatccct taacgtgagt tttcgttcca ctgagecgtca gaccccgtag aaaagatcaa 1620
[0063] aggatcttct tgagatcctt tttttctgeg cgtaatctge tgcttgcaaa caaaaaaacc 1680
[0064] accgctacca geggtggttt gtttgecgga tcaagageta ccaactcttt ttccgaaggt 1740
[0065] aactggcttc agcagagcge agataccaaa tactgtcctt ctagtgtage cgtagttagg 1800
[0066] ccaccacttc aagaactctg tagcaccgece tacatacctc getctgetaa tcctgttace 1860
[0067] agtggctgct gccagtggeg ataagtegtg tcttaccggg ttggactcaa gacgatagtt 1920
[0068] accggataag gcgcageggt cgggetgaac ggggggtteg tgecacacage ccagettgga 1980
[0069] gcgaacgacc tacaccgaac tgagatacct acagcgtgag ctatgagaaa gegecacget 2040
[0070] tcccgaaggg agaaaggegg acaggtatce ggtaagegge agggtceggaa caggagageg 2100
[0071] cacgagggag cttccagggg gaaacgectg gtatctttat agtcctgteg ggtttcgeca 2160
[0072] cctctgactt gagcgtcgat ttttgtgatg ctcgtcaggg gggeggagee tatggaaaaa 2220
[0073] cgccagcaac geggectttt tacggttcect ggecttttge tggecttttg ctcacatgtt 2280
[0074] ctttcctgeg ttatcccctg attctgtgga taaccgtatt accgectttg agtgagetga 2340
[0075] taccgctcge cgeagecgaa cgaccgageg cagegagtca gtgagegagg aageggaaga 2400
[0076] gcgcctgatg cggtattttc tccttacgea tctgtgeggt atttcacacc gecatatatgg 2460
[0077] tgcactctca gtacaatctg ctctgatgec gecatagttaa gccagtatac actccgetat 2520
[0078] cgctacgtga ctgggtcatg gctgcgecee gacaccegee aacacceget gacgegeect 2580
[0079] gacgggcettg tctgetceceg gecatcegett acagacaage tgtgaccgte tcecgggaget 2640
[0080] gcatgtgtca gaggttttca ccgtcatcac cgaaacgcge gaggcagetg cggtaaaget 2700
[0081] catcagcgtg gtcgtgaage gattcacaga tgtctgectg ttcatcegeg tccagetegt 2760
[0082] tgagtttctc cagaagcgtt aatgtctgge ttctgataaa gecgggeccatg ttaagggegg 2820
[0083] ttttttectg tttggtcact gatgectecg tgtaaggggg atttctgttc atgggggtaa 2880
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[0084] tgataccgat gaaacgagag aggatgctca cgatacgggt tactgatgat gaacatgccc 2940
[0085] ggttactgga acgttgtgag ggtaaacaac tggcggtatg gatgeggcgg gaccagagaa 3000
[0086] aaatcactca gggtcaatge cagcgcttcg ttaatacaga tgtaggtgtt ccacagggta 3060
[0087] gccagcagca tcctgegatg cagatccgga acataatggt gcagggeget gacttccgeg 3120
[0088] tttccagact ttacgaaaca cggaaaccga agaccattca tgttgttget caggtcgcag 3180
[0089] acgttttgca gcagcagtcg cttcacgttc getcgegtat cggtgattca ttctgetaac 3240
[0090] cagtaaggca accccgecag cctageeggg tcctcaacga caggageacg atcatgegea 3300
[0091] ccecgtgggge cgecatgeeg gegataatgg cctgettete gecgaaacgt ttggtggegg 3360
[0092] gaccagtgac gaaggcttga gcgagggegt gecaagattcc gaataccgeca agegacagge 3420
[0093] cgatcatcgt cgecgeteccag cgaaageggt cctcgecgaa aatgacccag agegetgecg 3480
[0094] gcacctgtce tacgagttge atgataaaga agacagtcat aagtgcggeg acgatagtca 3540
[0095] tgceeecgege ccaccggaag gagetgactg ggttgaagge tctcaaggge atcggtegag 3600
[0096] atcccggtge ctaatgagtg agctaactta cattaattge gttgegetca ctgeccgett 3660
[0097] tccagtcggg aaacctgteg tgccagetge attaatgaat cggeccaacge geggggagag 3720
[0098] gcggtttgcg tattgggege cagggtggtt tttcttttca ccagtgagac gggcaacage 3780
[0099] tgattgcecet tcaccgectg gecctgagag agttgecagea ageggtceccac getggtttge 3840
[0100] cccagcagge gaaaatcctg tttgatggtg gttaacggeg ggatataaca tgagetgtcet 3900
[0101] tcggtatcgt cgtatcccac taccgagata tccgcaccaa cgegecagece ggactceggta 3960
[0102] atggegegea ttgecgeccag cgecatctga tcgttggecaa ccagcecatcge agtgggaacg 4020
[0103] atgccctcat tcagcatttg catggtttgt tgaaaaccgg acatggcact ccagtcgect 4080
[0104] tccegtteeg ctatcggetg aatttgattg cgagtgagat atttatgecca gecagecaga 4140
[0105] cgcagacgecg ccgagacaga acttaatggg cccgectaaca gegegatttg ctggtgacce 4200
[0106] aatgcgacca gatgctccac gcccagtcge gtaccgtctt catgggagaa aataatactg 4260
[0107] ttgatgggtg tctggtcaga gacatcaaga aataacgccg gaacattagt gcaggcaget 4320
[0108] tccacagcaa tggcatcctg gtcatccage ggatagttaa tgatcagcce actgacgegt 4380
[0109] tgcgegagaa gattgtgecac cgecgettta caggettcga cgecgetteg ttcectaccate 4440
[0110] gacaccacca cgctggecacc cagttgatcg gegegagatt taatcgecge gacaatttge 4500
[0111] gacggcgegt gcagggecag actggaggtg geaacgecaa tcagcaacga ctgtttgeee 4560
[0112] gccagttgtt gtgccacgeg gttgggaatg taattcaget ccgecatcge cgettccact 4620
[0113] ttttccegeg ttttecgecaga aacgtggetg gectggttca ccacgeggga aacggtcectga 4680
[0114] taagagacac cggcatactc tgcgacatcg tataacgtta ctggtttcac attcaccacc 4740
[0115] ctgaattgac tctcttcecgg gegetatcat gecataccge gaaaggtttt gegecatteg 4800
[0116] atggtgtccg ggatctcgac getctecctt atgegactce tgecattagga agcageccag 4860
[0117] tagtaggttg aggccgttga gcaccgecge cgcaaggaat ggtgcatgea aggagatgge 4920
[0118] gcccaacagt ccceeggeca cggggectge caccatacce acgecgaaac aagegetcat 4980
[0119] gagcccgaag tggegagecce gatcttcecee atcggtgatg tcggegatat aggegecage 5040
[0120] aaccgcacct gtggcgccgg tgatgecgge cacgatgegt ceggegtaga ggatcgagat 5100
[0121] ctcgatccecg cgaaattaat acgactcact ataggggaat tgtgagcgga taacaattcc 5160
[0122] cctctagaaa taattttgtt taactttaag aaggagatat accatgggca gcagccatca 5220
[0123] tcatcatcat cacagcageg gectggtgee gegeggeage catatggaaa atctctactt 5280
[0124] ccaaggcgac aagaagtact ccattggget cgatatcgge acaaacageg tcggetggge 5340
[0125] cgtcattacg gacgagtaca aggtgccgag caaaaaattc aaagttctgg gcaataccga 5400
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[0126] tcgeccacage ataaagaaga acctcattgg cgecctectg ttecgactceg gggagacgge 5460
[0127] cgaagccacg cggctcaaaa gaacagcacg gecgecagatat acccgcagaa agaatcggat 5520
[0128] ctgctacctg caggagatct ttagtaatga gatggctaag gtggatgact ctttcttcca 5580
[0129] taggctggag gagtcctttt tggtggagga ggataaaaag cacgagcgece acccaatctt 5640
[0130] tggcaatatc gtggacgagg tggcgtacca tgaaaagtac ccaaccatat atcatctgag 5700
[0131] gaagaagctt gtagacagta ctgataaggc tgacttgcgg ttgatctatc tcgegetgge 5760
[0132] gcatatgatc aaatttcggg gacacttcct catcgagggg gacctgaacc cagacaacag 5820
[0133] cgatgtcgac aaactcttta tccaactggt tcagacttac aatcagcttt tcgaagagaa 5880
[0134] cccgatcaac gcatccggag ttgacgccaa agcaatcctg agegetagge tgtccaaatc 5940
[0135] ccggeggete gaaaacctca tcgcacaget ccctggggag aagaagaacg gectgtttgg 6000
[0136] taatcttatc gccectgtcac tcgggetgac ccccaacttt aaatctaact tcgacctgge 6060
[0137] cgaagatgcc aagcttcaac tgagcaaaga cacctacgat gatgatctcg acaatctget 6120
[0138] ggcccagatc ggcgaccagt acgcagacct ttttttggeg gcaaagaacc tgtcagacge 6180
[0139] cattctgetg agtgatattc tgcgagtgaa cacggagatc accaaagctc cgetgagege 6240
[0140] tagtatgatc aagcgctatg atgagcacca ccaagacttg actttgctga aggecettgt 6300
[0141] cagacagcaa ctgcctgaga agtacaagga aattttcttc gatcagtcta aaaatggcta 6360
[0142] cgccggatac attgacggeg gagcaagcca ggaggaattt tacaaattta ttaagcccat 6420
[0143] cttggaaaaa atggacggca ccgaggagct getggtaaag cttaacagag aagatctgtt 6480
[0144] gcgcaaacag cgcactttcg acaatggaag catcccccac cagattcacc tgggegaact 6540
[0145] gcacgctatc ctcaggegge aagaggattt ctaccccttt ttgaaagata acagggaaaa 6600
[0146] gattgagaaa atcctcacat ttcggatacc ctactatgta ggccceccteg ccecggggaaa 6660
[0147] ttccagattc gecgtggatga ctcgcaaatc agaagagacc atcactccct ggaacttcga 6720
[0148] ggaagtcgtg gataaggggg cctctgecca gtecttcate gaaaggatga ctaactttga 6780
[0149] taaaaatctg cctaacgaaa aggtgcttcc taaacactct ctgectgtacg agtacttcac 6840
[0150] agtttataac gagctcacca aggtcaaata cgtcacagaa gggatgagaa agccagcatt 6900
[0151] cctgtctgga gagcagaaga aagctatcgt ggacctcctc ttcaagacga accggaaagt 6960
[0152] taccgtgaaa cagctcaaag aagactattt caaaaagatt gaatgtttcg actctgttga 7020
[0153] aatcagcgga gtggaggatc gcttcaacge atccctggga acgtatcacg atctcctgaa 7080
[0154] aatcattaaa gacaaggact tcctggacaa tgaggagaac gaggacattc ttgaggacat 7140
[0155] tgtcctcace cttacgttgt ttgaagatag ggagatgatt gaagaacget tgaaaactta 7200
[0156] cgctcatcte ttcgacgaca aagtcatgaa acagctcaag aggcgecgat atacaggatg 7260
[0157] ggggeggetg tcaagaaaac tgatcaatgg gatccgagac aagcagagtg gaaagacaat 7320
[0158] cctggatttt cttaagtccg atggatttge caaccggaac ttcatgcagt tgatccatga 7380
[0159] tgactctctc acctttaagg aggacatcca gaaagcacaa gtttctggee agggggacag 7440
[0160] tcttcacgag cacatcgcta atcttgecagg tagcccaget atcaaaaagg gaatactgca 7500
[0161] gaccgttaag gtcgtggatg aactcgtcaa agtaatggga aggcataagce ccgagaatat 7560
[0162] cgttatcgag atggcccgag agaaccaaac tacccagaag ggacagaaga acagtaggga 7620
[0163] aaggatgaag aggattgaag agggtataaa agaactgggg tcccaaatcc ttaaggaaca 7680
[0164] cccagttgaa aacacccagc ttcagaatga gaagctctac ctgtactacc tgcagaacgg 7740
[0165] cagggacatg tacgtggatc aggaactgga catcaatcgg ctctccgact acgacgtgga 7800
[0166] tcatatcgtg ccccagtctt ttctcaaaga tgattctatt gataataaag tgttgacaag 7860
[0167] atccgataaa aatagaggga agagtgataa cgtcccctca gaagaagttg tcaagaaaat 7920
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[0168] gaaaaattat tggcggcage tgctgaacge caaactgatc acacaacgga agttcgataa 7980
[0169] tctgactaag gctgaacgag gtggectgte tgagttggat aaagcagget tcatcaaaag 8040
[0170] gcagcttgtt gagacacgecc agatcaccaa gcacgtggece caaattctcg attcacgecat 8100
[0171] gaacaccaag tacgatgaaa atgacaaact gattcgagag gtgaaagtta ttactctgaa 8160
[0172] gtctaagetg gtctcagatt tcagaaagga ctttcagttt tataaggtga gagagatcaa 8220
[0173] caattaccac catgcgcatg atgcctacct gaatgcagtg gtaggcactg cacttatcaa 8280
[0174] aaaatatccc aagcttgaat ctgaatttgt ttacggagac tataaagtgt acgatgttag 8340
[0175] gaaaatgatc gcaaagtctg agcaggaaat aggcaaggcc accgctaagt acttctttta 8400
[0176] cagcaatatt atgaattttt tcaagaccga gattacactg gccaatggag agattcggaa 8460
[0177] gcgaccactt atcgaaacaa acggagaaac aggagaaatc gtgtgggaca agggtaggga 8520
[0178] tttcgegaca gtccggaagg tcctgtceccat gecgecaggtg aacatcgtta aaaagaccga 8580
[0179] agtacagacc ggaggcttct ccaaggaaag tatcctcccg aaaaggaaca gegacaaget 8640
[0180] gatcgcacgc aaaaaagatt gggaccccaa gaaatacgge ggattcgatt ctcctacagt 8700
[0181] cgcttacagt gtactggttg tggccaaagt ggagaaaggg aagtctaaaa aactcaaaag 8760
[0182] cgtcaaggaa ctgctgggea tcacaatcat ggagcgatca agcttcgaaa aaaaccccat 8820
[0183] cgactttctc gaggcgaaag gatataaaga ggtcaaaaaa gacctcatca ttaagcttcc 8880
[0184] caagtactct ctctttgage ttgaaaacgg ccggaaacga atgctcgeta gtgegggega 8940
[0185] gctgcagaaa ggtaacgage tggcactgec ctctaaatac gttaatttct tgtatctgge 9000
[0186] cagccactat gaaaagctca aagggtctcc cgaagataat gagcagaage agetgttcgt 9060
[0187] ggaacaacac aaacactacc ttgatgagat catcgagcaa ataagcgaat tctccaaaag 9120
[0188] agtgatcctc gccgacgeta acctcgataa ggtgetttet gettacaata agcacaggga 9180
[0189] taagcccatc agggagcagg cagaaaacat tatccacttg tttactctga ccaacttggg 9240
[0190] cgegectgea gecttcaagt acttcgacac caccatagac agaaageggt acacctctac 9300
[0191] aaaggaggtc ctggacgcca cactgattca tcagtcaatt acggggctct atgaaacaag 9360
[0192] aatcgacctc tctcagctcg gtggagactg actcgagcac caccaccacc accactgaga 9420
[0193] tccggetget aacaaagecc gaaaggaage tgagttgget getgecaccg ctgagcaata 9480
[0194] actagcataa ccccttgggg cctctaaacg ggtcttgagg ggttttttge tgaaaggagg 9540
[0195] aactatatcc gga 9553
[0196] <210> 6

[0197]  <211> 4104

[0198]  <212> DNA

[0199] <213> ANILJ¥%I(Artificial Sequence)

[0200]  <400> 6

[0201] ggcgacaaga agtactccat tgggctcgat atcggcacaa acagegtcgg ctgggecgte 60
[0202] attacggacg agtacaaggt gccgagcaaa aaattcaaag ttctgggcaa taccgatcge 120
[0203] cacagcataa agaagaacct cattggegece ctcctgtteg actcecgggga gacggecgaa 180
[0204] gccacgegge tcaaaagaac agcacggcge agatataccc gcagaaagaa tcggatctge 240
[0205] tacctgcagg agatctttag taatgagatg gctaaggtgg atgactcttt cttccatagg 300
[0206] ctggaggagt cctttttggt ggaggaggat aaaaagcacg agcgccaccce aatctttgge 360
[0207] aatatcgtgg acgaggtgge gtaccatgaa aagtacccaa ccatatatca tctgaggaag 420
[0208] aagcttgtag acagtactga taaggctgac ttgecggttga tctatctcge getggegeat 480
[0209] atgatcaaat ttcggggaca cttcctcatc gagggggacc tgaacccaga caacagcgat 540
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[0210] gtcgacaaac tctttatcca actggttcag acttacaatc agcttttcga agagaacccg 600
[0211] atcaacgcat ccggagttga cgccaaagca atcctgageg ctaggetgte caaatcccgg 660
[0212] cggctecgaaa acctcatcge acagectceccet ggggagaaga agaacggect gtttggtaat 720
[0213] cttatcgcce tgtcactcgg gctgacccee aactttaaat ctaacttcga cctggecgaa 780
[0214] gatgccaage ttcaactgag caaagacacc tacgatgatg atctcgacaa tctgctggee 840
[0215] cagatcggcg accagtacge agaccttttt ttggeggecaa agaacctgtce agacgecatt 900
[0216] ctgctgagtg atattctgeg agtgaacacg gagatcacca aagctccget gagegetagt 960
[0217] atgatcaagc gctatgatga gcaccaccaa gacttgactt tgctgaagge ccttgtcaga 1020
[0218] cagcaactgc ctgagaagta caaggaaatt ttcttcgatc agtctaaaaa tggctacgee 1080
[0219] ggatacattg acggcggagc aagccaggag gaattttaca aatttattaa gcccatcttg 1140
[0220] gaaaaaatgg acggcaccga ggagctgctg gtaaagctta acagagaaga tctgttgcge 1200
[0221] aaacagcgca ctttcgacaa tggaagcatc ccccaccaga ttcacctggg cgaactgcac 1260
[0222] gctatcctca ggcggcaaga ggatttctac ccctttttga aagataacag ggaaaagatt 1320
[0223] gagaaaatcc tcacatttcg gataccctac tatgtaggec ccctegeceg gggaaattce 1380
[0224] agattcgcgt ggatgactcg caaatcagaa gagaccatca ctccctggaa cttcgaggaa 1440
[0225] gtcgtggata agggggcecte tgeccagtee ttcatcgaaa ggatgactaa ctttgataaa 1500
[0226] aatctgccta acgaaaaggt gecttcctaaa cactctctge tgtacgagta cttcacagtt 1560
[0227] tataacgagc tcaccaaggt caaatacgtc acagaaggga tgagaaagcc agcattcctg 1620
[0228] tctggagage agaagaaagc tatcgtggac ctcctcttca agacgaaccg gaaagttacc 1680
[0229] gtgaaacagc tcaaagaaga ctatttcaaa aagattgaat gtttcgactc tgttgaaatc 1740
[0230] agcggagtgg aggatcgett caacgcatcc ctgggaacgt atcacgatct cctgaaaatc 1800
[0231] attaaagaca aggacttcct ggacaatgag gagaacgagg acattcttga ggacattgtc 1860
[0232] ctcaccctta cgttgtttga agatagggag atgattgaag aacgcttgaa aacttacget 1920
[0233] catctcttcg acgacaaagt catgaaacag ctcaagaggc gccgatatac aggatggggg 1980
[0234] cggctgtcaa gaaaactgat caatgggatc cgagacaagc agagtggaaa gacaatcctg 2040
[0235] gattttctta agtccgatgg atttgccaac cggaacttca tgcagttgat ccatgatgac 2100
[0236] tctctcacct ttaaggagga catccagaaa gcacaagttt ctggccaggg ggacagtcett 2160
[0237] cacgagcaca tcgctaatct tgcaggtage ccagctatca aaaagggaat actgcagacc 2220
[0238] gttaaggtcg tggatgaact cgtcaaagta atgggaaggc ataagcccga gaatatcgtt 2280
[0239] atcgagatgg cccgagagaa ccaaactacc cagaagggac agaagaacag tagggaaagg 2340
[0240] atgaagagga ttgaagaggg tataaaagaa ctggggtccc aaatccttaa ggaacaccca 2400
[0241] gttgaaaaca cccagcttca gaatgagaag ctctacctgt actacctgca gaacggcagg 2460
[0242] gacatgtacg tggatcagga actggacatc aatcggctct ccgactacga cgtggatcat 2520
[0243] atcgtgecce agtcttttet caaagatgat tctattgata ataaagtgtt gacaagatcc 2580
[0244] gataaaaata gagggaagag tgataacgtc ccctcagaag aagttgtcaa gaaaatgaaa 2640
[0245] aattattgge ggcagectget gaacgccaaa ctgatcacac aacggaagtt cgataatctg 2700
[0246] actaaggctg aacgaggtgg cctgtctgag ttggataaag caggettcat caaaaggcag 2760
[0247] cttgttgaga cacgccagat caccaagcac gtggcccaaa ttctcgattc acgcatgaac 2820
[0248] accaagtacg atgaaaatga caaactgatt cgagaggtga aagttattac tctgaagtct 2880
[0249] aagctggtct cagatttcag aaaggacttt cagttttata aggtgagaga gatcaacaat 2940
[0250] taccaccatg cgcatgatge ctacctgaat gcagtggtag gcactgcact tatcaaaaaa 3000
[0251] tatcccaage ttgaatctga atttgtttac ggagactata aagtgtacga tgttaggaaa 3060
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[0252] atgatcgcaa agtctgagca ggaaataggc aaggccaccg ctaagtactt cttttacage 3120
[0253] aatattatga attttttcaa gaccgagatt acactggcca atggagagat tcggaagcga 3180
[0254] ccacttatcg aaacaaacgg agaaacagga gaaatcgtgt gggacaaggg tagggatttc 3240
[0255] gcgacagtcc ggaaggtcct gtccatgecg caggtgaaca tcgttaaaaa gaccgaagta 3300
[0256] cagaccggag gcttctccaa ggaaagtatc ctcccgaaaa ggaacagega caagctgatce 3360
[0257] gcacgcaaaa aagattggga ccccaagaaa tacggcggat tcgattctcce tacagtcget 3420
[0258] tacagtgtac tggttgtgge caaagtggag aaagggaagt ctaaaaaact caaaagcgtc 3480
[0259] aaggaactgc tgggcatcac aatcatggag cgatcaagct tcgaaaaaaa ccccatcgac 3540
[0260] tttctcgagg cgaaaggata taaagaggtc aaaaaagacc tcatcattaa gcttcccaag 3600
[0261] tactctctet ttgagcttga aaacggecgg aaacgaatge tcgetagtge gggegagetg 3660
[0262] cagaaaggta acgagctgge actgccctct aaatacgtta atttcttgta tctggecage 3720
[0263] cactatgaaa agctcaaagg gtctcccgaa gataatgage agaagcaget gttcgtggaa 3780
[0264] caacacaaac actaccttga tgagatcatc gagcaaataa gcgaattctc caaaagagtg 3840
[0265] atcctcgecg acgectaacct cgataaggtg ctttcectgett acaataagca cagggataag 3900
[0266] cccatcaggg agcaggcaga aaacattatc cacttgttta ctctgaccaa cttgggegcg 3960
[0267] cctgcageect tcaagtactt cgacaccacc atagacagaa agcggtacac ctctacaaag 4020
[0268] gaggtcctgg acgccacact gattcatcag tcaattacgg ggctctatga aacaagaatc 4080
[0269] gacctctcte agetcggtgg agac 4104
[0270] <210> 7

[0271] <211> 1368

[0272]  <212> PRT

[0273] <213> ANT.JF%) (Artificial Sequence)

[0274]  <400> 7

[0275] Gly Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val

[0276] 1 5 10 15

[0277] Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe

[0278] 20 25 30

[0279] Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile

[0280] 35 40 45

[0281] Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu

[0282] 50 55 60

[0283] Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys

[0284] 65 70 75 80

[0285] Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser

[0286] 85 90 95

[0287] Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys

[0288] 100 105 110

[0289] His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr

[0290] 115 120 125

[0291] His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp

[0292] 130 135 140

[0293] Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His
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[0294] 145 150 155 160
[0295] Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro
[0296] 165 170 175
[0297] Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr
[0298] 180 185 190

[0299] Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala
[0300] 195 200 205

[0301] Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn
[0302] 210 215 220

[0303] Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn
[0304] 225 230 235 240
[0305] Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe
[0306] 245 250 255
[0307] Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp
[0308] 260 265 270

[0309] Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp
[0310] 275 280 285

[0311] Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp
[0312] 290 295 300

[0313] Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser
[0314] 305 310 315 320
[0315] Met Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys
[0316] 325 330 335
[0317] Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe
[0318] 340 345 350

[0319] Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser
[0320] 355 360 365

[0321]  Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp
[0322] 370 375 380

[0323] Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg
[0324] 385 390 395 400
[0325] Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu
[0326] 405 410 415
[0327] Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe
[0328] 420 425 430

[0329] Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile
[0330] 435 440 445

[0331] Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp
[0332] 450 455 460

[0333] Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu
[0334] 465 470 475 480
[0335] Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr
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[0336] 485 490 495
[0337] Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser
[0338] 500 505 510

[0339] Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys
[0340] 515 520 525

[0341] Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln
[0342] 530 535 540

[0343] Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr
[0344] 545 550 555 560
[0345] Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp
[0346] 565 570 575
[0347] Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly
[0348] 580 585 590

[0349] Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp
[0350] 595 600 605

[0351] Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr
[0352] 610 615 620

[0353] Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala
[0354] 625 630 635 640
[0355] His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr
[0356] 645 650 655
[0357] Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp
[0358] 660 665 670

[0359] Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe
[0360] 675 680 685

[0361] Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe
[0362] 690 695 700

[0363] Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu
[0364] 705 710 715 720
[0365] His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly
[0366] 725 730 735
[0367] Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly
[0368] 740 745 750

[0369] Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln
[0370] 755 760 765

[0371] Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile
[0372] 770 775 780

[0373] Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro
[0374] 785 790 795 800
[0375] Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu
[0376] 805 810 815
[0377]  Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg
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[0378]
[0379]
[0380]
[0381]
[0382]
[0383]
[0384]
[0385]
[0386]
[0387]
[0388]
[0389]
[0390]
[0391]
[0392]
[0393]
[0394]
[0395]
[0396]
[0397]
[0398]
[0399]
[0400]
[0401]
[0402]
[0403]
[0404]
[0405]
[0406]
[0407]
[0408]
[0409]
[0410]
[0411]
[0412]
[0413]
[0414]
[0415]
[0416]
[0417]
[0418]
[0419]

820 825 830
Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys
835 840 845
Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg
850 855 860
Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys
865 870 875 880
Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys
885 890 895
Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp
900 905 910
Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr
915 920 925
Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp
930 935 940
Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser
945 950 955 960
Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg
965 970 975
Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val
980 985 990
Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu Ser Glu Phe
995 1000 1005
Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met Ile Ala Lys
1010 1015 1020
Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys Tyr Phe Phe Tyr Ser
1025 1030 1035 1040
Asn Ile Met Asn Phe Phe Lys Thr Glu Ile Thr Leu Ala Asn Gly Glu
1045 1050 1055
Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly Glu Thr Gly Glu Ile
1060 1065 1070
Val Trp Asp Lys Gly Arg Asp Phe Ala Thr Val Arg Lys Val Leu Ser
1075 1080 1085
Met Pro Gln Val Asn Ile Val Lys Lys Thr Glu Val GIn Thr Gly Gly
1090 1095 1100
Phe Ser Lys Glu Ser Ile Leu Pro Lys Arg Asn Ser Asp Lys Leu Ile
1105 1110 1115 1120
Ala Arg Lys Lys Asp Trp Asp Pro Lys Lys Tyr Gly Gly Phe Asp Ser
1125 1130 1135
Pro Thr Val Ala Tyr Ser Val Leu Val Val Ala Lys Val Glu Lys Gly
1140 1145 1150
Lys Ser Lys Lys Leu Lys Ser Val Lys Glu Leu Leu Gly Ile Thr Ile
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[0420]
[0421]
[0422]
[0423]
[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
[0438]
[0439]
[0440]
[0441]
[0442]
[0443]
[0444]
[0445]
[0446]
[0447]
[0448]
[0449]
[0450]
[0451]
[0452]
[0453]
[0454]
[0455]
[0456]
[0457]
[0458]
[0459]
[0460]
[0461]

1155 1160 1165
Met Glu Arg Ser Ser Phe Glu Lys Asn Pro Ile Asp Phe Leu Glu Ala
1170 1175 1180
Lys Gly Tyr Lys Glu Val Lys Lys Asp Leu Ile Ile Lys Leu Pro Lys
1185 1190 1195 1200
Tyr Ser Leu Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser
1205 1210 1215
Ala Gly Glu Leu Gln Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys Tyr
1220 1225 1230
Val Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser
1235 1240 1245
Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe Val Glu Gln His Lys His
1250 1255 1260
Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu Phe Ser Lys Arg Val
1265 1270 1275 1280
Ile Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser Ala Tyr Asn Lys
1285 1290 1295
His Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu Asn Ile Ile His Leu
1300 1305 1310
Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala Phe Lys Tyr Phe Asp
1315 1320 1325
Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser Thr Lys Glu Val Leu Asp
1330 1335 1340
Ala Thr Leu Ile His Gln Ser Ile Thr Gly Leu Tyr Glu Thr Arg Ile
1345 1350 1355 1360
Asp Leu Ser Gln Leu Gly Gly Asp
1365
210> 8
<211> 360
<212> DNA
213> NTHF%)(Artificial Sequence)
<400> 8
gatgtcgaca aactctttat ccaactggtt cagacttaca atcagctttt cgaagagaac 60
ccgatcaacg catccggagt tgacgccaaa gcaatcctga gegetagget gtccaaatce 120
cggeggeteg aaaacctcat cgcacagetc cctggggaga agaagaacgg cctgtttggt 180
aatcttatcg ccctgtcact cgggetgacce cccaacttta aatctaactt cgacctggee 240
gaagatgcca agcttcaact gagcaaagac acctacgatg atgatctcga caatctgetg 300
gcccagateg gegaccagta cgcagacctt tttttggegg caaagaacct gtcagacgece 360
210> 9
211> 120
<212> PRT
213> NTHF%)(Artificial Sequence)
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[0462]  <400> 9

[0463] Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr Asn Gln Leu
[0464] 1 5 10 15

[0465] Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala Lys Ala Ile
[0466] 20 25 30

[0467] Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn Leu Ile Ala
[0468] 35 40 45

[0469] Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn Leu Ile Ala
[0470] 50 55 60

[0471] Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe Asp Leu Ala
[0472] 65 70 75 80

[0473] Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp Asp Asp Leu
[0474] 85 90 95

[0475] Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp Leu Phe Leu
[0476] 100 105 110

[0477] Ala Ala Lys Asn Leu Ser Asp Ala

[0478] 115 120

[0479]  <210> 10

[0480] <211> 537

[0481]  <212> DNA

[0482] <213> ANILJ¥%I(Artificial Sequence)

[0483]  <400> 10

[0484] ggcgacaaga agtactccat tgggctcgat atcggcacaa acagegtcgg ctgggecgte 60
[0485] attacggacg agtacaaggt gccgagcaaa aaattcaaag ttctgggcaa taccgatcge 120
[0486] cacagcataa agaagaacct cattggegece ctcctgtteg actcecgggga gacggecgaa 180
[0487] gccacgegge tcaaaagaac agcacggege agatataccce gcagaaagaa tcggatctge 240
[0488] tacctgcagg agatctttag taatgagatg gctaaggtgg atgactcttt cttccatagg 300
[0489] ctggaggagt cctttttggt ggaggaggat aaaaagcacg agcgccacce aatctttgge 360
[0490] aatatcgtgg acgaggtgge gtaccatgaa aagtacccaa ccatatatca tctgaggaag 420
[0491] aagcttgtag acagtactga taaggctgac ttgeggttga tctatctcge getggegeat 480
[0492] atgatcaaat ttcggggaca cttcctcatc gagggggacc tgaacccaga caacagce 537
[0493] <210> 11

[0494]  <211> 179

[0495]  <212> PRT

[0496] <213> NT.JF%) (Artificial Sequence)

[0497]  <400> 11

[0498] Gly Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val

[0499] 1 5 10 15

[0500] Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe
[0501] 20 25 30

[0502] Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile
[0503] 35 40 45
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[0504] Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu

[0505] 50 55 60

[0506] Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys

[0507] 65 70 75 80

[0508] Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser

[0509] 85 90 95

[0510] Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys

[0511] 100 105 110

[0512] His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr

[0513] 115 120 125

[0514] His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp

[0515] 130 135 140

[0516] Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His

[0517] 145 150 155 160

[0518] Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro

[0519] 165 170 175

[0520] Asp Asn Ser

[0521]  <210> 12

[0522] <211> 3207

[0523]  <212> DNA

[0524] <213> ANILJ¥%(Artificial Sequence)

[0525]  <400> 12

[0526] attctgetga gtgatattct gcgagtgaac acggagatca ccaaagctcce gctgageget 60
[0527] agtatgatca agcgctatga tgagcaccac caagacttga ctttgectgaa ggcccttgte 120
[0528] agacagcaac tgcctgagaa gtacaaggaa attttcttcg atcagtctaa aaatggctac 180
[0529] gccggataca ttgacggegg agcaagecag gaggaatttt acaaatttat taagcccatc 240
[0530] ttggaaaaaa tggacggcac cgaggagetg ctggtaaage ttaacagaga agatctgttg 300
[0531] cgcaaacagc gcactttcga caatggaage atcccccace agattcacct gggegaactg 360
[0532] cacgctatce tcaggeggea agaggatttc tacccctttt tgaaagataa cagggaaaag 420
[0533] attgagaaaa tcctcacatt tcggataccc tactatgtag gccccctecge ccggggaaat 480
[0534] tccagattcg cgtggatgac tcgcaaatca gaagagacca tcactccctg gaacttcgag 540
[0535] gaagtcgtgg ataaggggge ctctgeccag tccttcatcg aaaggatgac taactttgat 600
[0536] aaaaatctgc ctaacgaaaa ggtgcttcct aaacactctc tgctgtacga gtacttcaca 660
[0537] gtttataacg agctcaccaa ggtcaaatac gtcacagaag ggatgagaaa gccagcattc 720
[0538] ctgtctggag agcagaagaa agctatcgtg gacctcctct tcaagacgaa ccggaaagtt 780
[0539] accgtgaaac agctcaaaga agactatttc aaaaagattg aatgtttcga ctctgttgaa 840
[0540] atcagcggag tggaggatcg cttcaacgea tccctgggaa cgtatcacga tctcctgaaa 900
[0541] atcattaaag acaaggactt cctggacaat gaggagaacg aggacattct tgaggacatt 960
[0542] gtcctcacce ttacgttgtt tgaagatagg gagatgattg aagaacgctt gaaaacttac 1020
[0543] gctcatctct tcgacgacaa agtcatgaaa cagctcaaga ggcgecgata tacaggatgg 1080
[0544] gggeggetgt caagaaaact gatcaatggg atccgagaca agcagagtgg aaagacaatc 1140
[0545] ctggattttc ttaagtccga tggatttgecc aaccggaact tcatgcagtt gatccatgat 1200
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[0546] gactctctca cctttaagga ggacatccag aaagcacaag tttctggeca gggggacagt 1260
[0547] cttcacgagc acatcgctaa tcttgcaggt agcccagcta tcaaaaaggg aatactgcag 1320
[0548] accgttaagg tcgtggatga actcgtcaaa gtaatgggaa ggcataagec cgagaatatc 1380
[0549] gttatcgaga tggcccgaga gaaccaaact acccagaagg gacagaagaa cagtagggaa 1440
[0550] aggatgaaga ggattgaaga gggtataaaa gaactggggt cccaaatcct taaggaacac 1500
[0551] ccagttgaaa acacccagct tcagaatgag aagctctacc tgtactacct gcagaacgge 1560
[0552] agggacatgt acgtggatca ggaactggac atcaatcgge tctccgacta cgacgtggat 1620
[0553] catatcgtge cccagtcttt tctcaaagat gattctattg ataataaagt gttgacaaga 1680
[0554] tccgataaaa atagagggaa gagtgataac gtcccctcag aagaagttgt caagaaaatg 1740
[0555] aaaaattatt ggcggcaget gectgaacgec aaactgatca cacaacggaa gttcgataat 1800
[0556] ctgactaagg ctgaacgagg tggcctgtct gagttggata aagcaggctt catcaaaagg 1860
[0557] cagcttgttg agacacgcca gatcaccaag cacgtggecce aaattctcga ttcacgecatg 1920
[0558] aacaccaagt acgatgaaaa tgacaaactg attcgagagg tgaaagttat tactctgaag 1980
[0559] tctaagctgg tctcagattt cagaaaggac tttcagtttt ataaggtgag agagatcaac 2040
[0560] aattaccacc atgcgcatga tgcctacctg aatgcagtgg taggcactge acttatcaaa 2100
[0561] aaatatccca agcttgaatc tgaatttgtt tacggagact ataaagtgta cgatgttagg 2160
[0562] aaaatgatcg caaagtctga gcaggaaata ggcaaggcca ccgetaagta cttcttttac 2220
[0563] agcaatatta tgaatttttt caagaccgag attacactgg ccaatggaga gattcggaag 2280
[0564] cgaccactta tcgaaacaaa cggagaaaca ggagaaatcg tgtgggacaa gggtagggat 2340
[0565] ttcgecgacag tccggaaggt cctgtceccatg ccgecaggtga acatcgttaa aaagaccgaa 2400
[0566] gtacagaccg gaggcttctc caaggaaagt atcctcccga aaaggaacag cgacaagetg 2460
[0567] atcgcacgca aaaaagattg ggaccccaag aaatacggcg gattcgattc tcctacagtce 2520
[0568] gcttacagtg tactggttgt ggccaaagtg gagaaaggga agtctaaaaa actcaaaagc 2580
[0569] gtcaaggaac tgctgggcat cacaatcatg gagcgatcaa gcttcgaaaa aaaccccatc 2640
[0570] gactttctcg aggcgaaagg atataaagag gtcaaaaaag acctcatcat taagcttccc 2700
[0571] aagtactctc tctttgaget tgaaaacggc cggaaacgaa tgctcgetag tgcgggegag 2760
[0572] ctgcagaaag gtaacgagct ggcactgecce tctaaatacg ttaatttctt gtatctggee 2820
[0573] agccactatg aaaagctcaa agggtctccc gaagataatg agcagaagca getgttcgtg 2880
[0574] gaacaacaca aacactacct tgatgagatc atcgagcaaa taagcgaatt ctccaaaaga 2940
[0575] gtgatcctcg ccgacgctaa cctecgataag gtgetttctg cttacaataa gcacagggat 3000
[0576] aagcccatca gggagcaggc agaaaacatt atccacttgt ttactctgac caacttggge 3060
[0577] gcgectgeag ccttcaagta cttcgacacc accatagaca gaaageggta cacctctaca 3120
[0578] aaggaggtcc tggacgccac actgattcat cagtcaatta cggggctcta tgaaacaaga 3180
[0579] atcgacctct ctcagctcgg tggagac 3207
[0580] <210> 13

[0581] <211> 1069

[0582]  <212> PRT

[0583] <213> ATLF% (Artificial Sequence)

[0584]  <400> 13

[0585] Ile Leu Leu Ser Asp Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala

[0586] 1 5 10 15

[0587] Pro Leu Ser Ala Ser Met Ile Lys Arg Tyr Asp Glu His His Gln Asp
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[0588] 20 25 30

[0589] Leu Thr Leu Leu Lys Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr
[0590] 35 40 45

[0591] Lys Glu Ile Phe Phe Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile
[0592] 50 55 60

[0593] Asp Gly Gly Ala Ser Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile
[0594] 65 70 75 80
[0595] Leu Glu Lys Met Asp Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg
[0596] 85 90 95
[0597] Glu Asp Leu Leu Arg Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro
[0598] 100 105 110

[0599] His Gln Ile His Leu Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu
[0600] 115 120 125

[0601]  Asp Phe Tyr Pro Phe Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile
[0602] 130 135 140

[0603] Leu Thr Phe Arg Ile Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn
[0604] 145 150 155 160
[0605] Ser Arg Phe Ala Trp Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro
[0606] 165 170 175
[0607] Trp Asn Phe Glu Glu Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe
[0608] 180 185 190

[0609] TIle Glu Arg Met Thr Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val
[0610] 195 200 205

[0611] Leu Pro Lys His Ser Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu
[0612] 210 215 220

[0613] Leu Thr Lys Val Lys Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe
[0614] 225 230 235 240
[0615] Leu Ser Gly Glu Gln Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr
[0616] 245 250 255
[0617] Asn Arg Lys Val Thr Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys
[0618] 260 265 270

[0619] Ile Glu Cys Phe Asp Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe
[0620] 275 280 285

[0621] Asn Ala Ser Leu Gly Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp
[0622] 290 295 300

[0623] Lys Asp Phe Leu Asp Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile
[0624] 305 310 315 320
[0625] Val Leu Thr Leu Thr Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg
[0626] 325 330 335
[0627] Leu Lys Thr Tyr Ala His Leu Phe Asp Asp Lys Val Met Lys Gln Leu
[0628] 340 345 350

[0629] Lys Arg Arg Arg Tyr Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile
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[0630] 355 360 365

[0631] Asn Gly Ile Arg Asp Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu
[0632] 370 375 380

[0633] Lys Ser Asp Gly Phe Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp
[0634] 385 390 395 400
[0635] Asp Ser Leu Thr Phe Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly
[0636] 405 410 415
[0637] Gln Gly Asp Ser Leu His Glu His Ile Ala Asn Leu Ala Gly Ser Pro
[0638] 420 425 430

[0639] Ala Ile Lys Lys Gly Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu
[0640] 435 440 445

[0641] Val Lys Val Met Gly Arg His Lys Pro Glu Asn Ile Val Ile Glu Met
[0642] 450 455 460

[0643] Ala Arg Glu Asn Gln Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu
[0644] 465 470 475 480
[0645] Arg Met Lys Arg Ile Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile
[0646] 485 490 495
[0647] Leu Lys Glu His Pro Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu
[0648] 500 505 510

[0649] Tyr Leu Tyr Tyr Leu Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu
[0650] 515 520 525

[0651] Leu Asp Ile Asn Arg Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro
[0652] 530 535 540

[0653] Gln Ser Phe Leu Lys Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg
[0654] 545 550 555 560
[0655] Ser Asp Lys Asn Arg Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val
[0656] 565 570 575
[0657] Val Lys Lys Met Lys Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu
[0658] 580 585 590

[0659] Ile Thr Gln Arg Lys Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly
[0660] 595 600 605

[0661] Leu Ser Glu Leu Asp Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu
[0662] 610 615 620

[0663] Thr Arg Gln Ile Thr Lys His Val Ala Gln Ile Leu Asp Ser Arg Met
[0664] 625 630 635 640
[0665] Asn Thr Lys Tyr Asp Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val
[0666] 645 650 655
[0667] Ile Thr Leu Lys Ser Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln
[0668] 660 665 670

[0669] Phe Tyr Lys Val Arg Glu Ile Asn Asn Tyr His His Ala His Asp Ala
[0670] 675 680 685

[0671]  Tyr Leu Asn Ala Val Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys
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[0672] 690 695 700

[0673] Leu Glu Ser Glu Phe Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg
[0674] 705 710 715 720
[0675] Lys Met Ile Ala Lys Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys
[0676] 725 730 735
[0677] Tyr Phe Phe Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr Glu Ile Thr
[0678] 740 745 750

[0679] Leu Ala Asn Gly Glu Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly
[0680] 755 760 765

[0681] Glu Thr Gly Glu Ile Val Trp Asp Lys Gly Arg Asp Phe Ala Thr Val
[0682] 770 775 780

[0683] Arg Lys Val Leu Ser Met Pro Gln Val Asn Ile Val Lys Lys Thr Glu
[0684] 785 790 795 800
[0685] Val Gln Thr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro Lys Arg Asn
[0686] 805 810 815
[0687] Ser Asp Lys Leu Ile Ala Arg Lys Lys Asp Trp Asp Pro Lys Lys Tyr
[0688] 820 825 830

[0689] Gly Gly Phe Asp Ser Pro Thr Val Ala Tyr Ser Val Leu Val Val Ala
[0690] 835 840 845

[0691] Lys Val Glu Lys Gly Lys Ser Lys Lys Leu Lys Ser Val Lys Glu Leu
[0692] 850 855 860

[0693] Leu Gly Ile Thr Ile Met Glu Arg Ser Ser Phe Glu Lys Asn Pro Ile
[0694] 865 870 875 880
[0695] Asp Phe Leu Glu Ala Lys Gly Tyr Lys Glu Val Lys Lys Asp Leu Ile
[0696] 885 890 895
[0697] 1Ile Lys Leu Pro Lys Tyr Ser Leu Phe Glu Leu Glu Asn Gly Arg Lys
[0698] 900 905 910

[0699] Arg Met Leu Ala Ser Ala Gly Glu Leu Gln Lys Gly Asn Glu Leu Ala
[0700] 915 920 925

[0701] Leu Pro Ser Lys Tyr Val Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu
[0702] 930 935 940

[0703] Lys Leu Lys Gly Ser Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe Val
[0704] 945 950 955 960
[0705] Glu Gln His Lys His Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu
[0706] 965 970 975
[0707] Phe Ser Lys Arg Val Ile Leu Ala Asp Ala Asn Leu Asp Lys Val Leu
[0708] 980 985 990

[0709] Ser Ala Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu
[0710] 995 1000 1005

[0711] Asn Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala
[0712] 1010 1015 1020

[0713] Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser Thr
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[0714] 1025 1030 1035 1040
[0715] Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile Thr Gly Leu

[0716] 1045 1050 1055

[0717]  Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp

[0718] 1060 1065

[0719] <210> 14

[0720] <211> 5986

[0721]  <212> DNA

[0722]  <213> A% (Artificial Sequence)

[0723]  <400> 14

[0724] tggcgaatgg gacgegecct gtageggege attaagegeg gegggtgtgg tggttacgeg 60
[0725] cagcgtgacc gctacacttg ccagegecct agegeceget cctttegett tettececette 120
[0726] ctttctcgee acgttcgeeg getttececeg tcaagetcta aatcggggge tcectttagg 180
[0727] gttccgattt agtgetttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttce 240
[0728] acgtagtggg ccatcgccet gatagacggt ttttcgecet ttgacgttgg agtccacgtt 300
[0729] ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 360
[0730] ttttgattta taagggattt tgccgatttc ggectattgg ttaaaaaatg agctgattta 420
[0731] acaaaaattt aacgcgaatt ttaacaaaat attaacgttt acaatttcag gtggcacttt 480
[0732] tcggggaaat gtgegeggaa ccectatttg tttatttttc taaatacatt caaatatgta 540
[0733] tccgetcatg agacaataac cctgataaat gecttcaataa tattgaaaaa ggaagagtat 600
[0734] gagtattcaa catttccgtg tcgceccttat tccctttttt geggeatttt gecttectgt 660
[0735] ttttgctcac ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg 720
[0736] agtgggttac atcgaactgg atctcaacag cggtaagatc cttgagagtt ttcgcccega 780
[0737] agaacgtttt ccaatgatga gcacttttaa agttctgcta tgtggegegg tattatcccg 840
[0738] tattgacgcc gggcaagage aactcggtcg ccgcatacac tattctcaga atgacttggt 900
[0739] tgagtactca ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattatg 960
[0740] cagtgctgcc ataaccatga gtgataacac tgcggecaac ttacttctga caacgatcgg 1020
[0741] aggaccgaag gagctaaccg cttttttgeca caacatgggg gatcatgtaa ctcgecttga 1080
[0742] tcgttgggaa ccggagetga atgaagccat accaaacgac gagegtgaca ccacgatgec 1140
[0743] tgcagcaatg gcaacaacgt tgcgcaaact attaactgge gaactactta ctctagette 1200
[0744] ccggcaacaa ttaatagact ggatggaggc ggataaagtt gcaggaccac ttctgegetce 1260
[0745] ggcecetteeg getggetggt ttattgetga taaatctgga gecggtgage gtgggteteg 1320
[0746] cggtatcatt gcagcactgg ggccagatgg taagccctcc cgtatcgtag ttatctacac 1380
[0747] gacggggagt caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgecte 1440
[0748] actgattaag cattggtaac tgtcagacca agtttactca tatatacttt agattgattt 1500
[0749] aaaacttcat ttttaattta aaaggatcta ggtgaagatc ctttttgata atctcatgac 1560
[0750] caaaatccct taacgtgagt tttcgttcca ctgagegtca gaccccgtag aaaagatcaa 1620
[0751] aggatcttct tgagatcctt tttttctgeg cgtaatctge tgcttgcaaa caaaaaaacc 1680
[0752] accgctacca geggtggttt gtttgecgga tcaagageta ccaactcttt ttccgaaggt 1740
[0753] aactggcttc agcagagcge agataccaaa tactgtcctt ctagtgtage cgtagttagg 1800
[0754] ccaccacttc aagaactctg tagcaccgcc tacatacctc gectctgetaa tcctgttace 1860
[0755] agtggctget geccagtggeg ataagtcgtg tcttaccggg ttggactcaa gacgatagtt 1920
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[0756] accggataag gcgcageggt cgggetgaac ggggggtteg tgcacacage ccagettgga 1980
[0757] gcgaacgacc tacaccgaac tgagatacct acagcgtgag ctatgagaaa gecgecacget 2040
[0758] tcccgaaggg agaaaggegg acaggtatce ggtaagegge agggtcggaa caggagageg 2100
[0759] cacgagggag cttccagggg gaaacgectg gtatctttat agtcctgteg ggtttcgeca 2160
[0760] cctctgactt gagegtcgat ttttgtgatg ctcgtcaggg gggeggagece tatggaaaaa 2220
[0761] cgccagcaac gecggectttt tacggttcet ggecttttge tggecttttg ctcacatgtt 2280
[0762] ctttcctgeg ttatcccetg attctgtgga taaccgtatt accgectttg agtgagetga 2340
[0763] taccgctcge cgeagecgaa cgaccgageg cagegagtca gtgagegagg aageggaaga 2400
[0764] gcgecetgatg cggtatttte tccttacgea tctgtgeggt atttcacace geatatatgg 2460
[0765] tgcactctca gtacaatctg ctctgatgece gcatagttaa gccagtatac actccgetat 2520
[0766] cgctacgtga ctgggtcatg getgegecce gacacccgece aacacccget gacgegecet 2580
[0767] gacgggettg tctgeteecg gecatcegett acagacaage tgtgaccgtce tccegggaget 2640
[0768] gcatgtgtca gaggttttca ccgtcatcac cgaaacgcge gaggecagetg cggtaaaget 2700
[0769] catcagecgtg gtcgtgaage gattcacaga tgtctgectg ttcatccgeg tccagetegt 2760
[0770] tgagtttctc cagaagcgtt aatgtctgge ttctgataaa gegggecatg ttaagggegg 2820
[0771] ttttttcectg tttggtcact gatgectecg tgtaaggggg atttetgtte atgggggtaa 2880
[0772] tgataccgat gaaacgagag aggatgctca cgatacgggt tactgatgat gaacatgccc 2940
[0773] ggttactgga acgttgtgag ggtaaacaac tggeggtatg gatgeggegg gaccagagaa 3000
[0774] aaatcactca gggtcaatge cagcgettcg ttaatacaga tgtaggtgtt ccacagggta 3060
[0775] gccagcagca tcctgegatg cagatccgga acataatggt gecagggeget gacttcegeg 3120
[0776] tttccagact ttacgaaaca cggaaaccga agaccattca tgttgttget caggtcgecag 3180
[0777] acgttttgca gcagcagtcg cttcacgttc gectcgegtat cggtgattca ttctgetaac 3240
[0778] cagtaaggca accccgecag cctageeggg tcctcaacga caggagcacg atcatgegea 3300
[0779] cccgtggggc cgeccatgeeg gegataatgg cetgettecte gecgaaacgt ttggtggcgg 3360
[0780] gaccagtgac gaaggcttga gcgagggegt gcaagattcce gaataccgceca agecgacagge 3420
[0781] cgatcatcgt cgcgctccag cgaaageggt cctcgecgaa aatgacccag agegetgeeg 3480
[0782] gcacctgtce tacgagttge atgataaaga agacagtcat aagtgcggeg acgatagtca 3540
[0783] tgceecgege ccaccggaag gagetgactg ggttgaagge tctcaaggge atcggtegag 3600
[0784] atcccggtge ctaatgagtg agctaactta cattaattge gttgegetca ctgeccgett 3660
[0785] tccagtcggg aaacctgtcg tgccagetge attaatgaat cggeccaacge geggggagag 3720
[0786] gecggtttgeg tattgggege cagggtggtt tttetttteca ccagtgagac gggcaacage 3780
[0787] tgattgccet tcaccgectg gecctgagag agttgecagea ageggtccac getggtttge 3840
[0788] cccagcaggc gaaaatcctg tttgatggtg gttaacggeg ggatataaca tgagetgtct 3900
[0789] tcggtatcgt cgtatcccac taccgagata tccgecaccaa cgegcagece ggactcggta 3960
[0790] atggcgcgea ttgegeccag cgecatctga tcgttggcaa ccageatcge agtgggaacg 4020
[0791] atgccctcat tcagcatttg catggtttgt tgaaaaccgg acatggcact ccagtcgect 4080
[0792] tccegtteeg ctatcggetg aatttgattg cgagtgagat atttatgeca geccagecaga 4140
[0793] cgcagacgcg ccgagacaga acttaatggg cccgectaaca gegegatttg ctggtgacce 4200
[0794] aatgcgacca gatgctccac gcccagtcge gtaccgtctt catgggagaa aataatactg 4260
[0795] ttgatgggte tctggtcaga gacatcaaga aataacgccg gaacattagt gcaggcaget 4320
[0796] tccacagcaa tggcatcctg gtcatccage ggatagttaa tgatcagccc actgacgegt 4380
[0797] tgcgegagaa gattgtgecac cgecegettta caggettcega cgecgetteg ttectaccate 4440
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[0798] gacaccacca cgctggecacc cagttgatcg gegegagatt taatcgccge gacaatttge 4500
[0799] gacggecgegt gecagggecag actggaggtg gcaacgcecaa tcagcaacga ctgtttgece 4560
[0800] gccagttgtt gtgeccacgeg gttgggaatg taattcaget ccgecatcge cgettceccact 4620
[0801] ttttccegeg ttttecgecaga aacgtggetg gectggtteca ccacgeggga aacggtcetga 4680
[0802] taagagacac cggcatactc tgcgacatcg tataacgtta ctggtttcac attcaccacc 4740
[0803] ctgaattgac tctcttccgg gegetatcat gecataccge gaaaggtttt gegecatteg 4800
[0804] atggtgtccg ggatctcgac getctecctt atgegactce tgecattagga agcageccag 4860
[0805] tagtaggttg aggccgttga gcaccgecge cgcaaggaat ggtgecatgea aggagatgge 4920
[0806] gcccaacagt cccceggeca cggggectge caccatacce acgecgaaac aagegetcat 4980
[0807] gagcccgaag tggegagece gatcttccce atcggtgatg tcggegatat aggegecage 5040
[0808] aaccgcacct gtggecgecgg tgatgecgge cacgatgegt ceggegtaga ggatcgagat 5100
[0809] ctcgatcecg cgaaattaat acgactcact ataggggaat tgtgagcgga taacaattcc 5160
[0810] cctctagaaa taattttgtt taactttaag aaggagatat accatgggca gcagccatca 5220
[0811] tcatcatcat cacagcagcg gecctggtgee gegeggeage catatggaaa atctctactt 5280
[0812] ccaaggcgac aagaagtact ccattggget cgatatcgge acaaacageg tcggetggge 5340
[0813] cgtcattacg gacgagtaca aggtgccgag caaaaaattc aaagttctgg gcaataccga 5400
[0814] tcgeccacage ataaagaaga acctcattgg cgeccctectg ttcgactceg gggagacgge 5460
[0815] cgaagccacg cggectcaaaa gaacagcacg gegeagatat acccgcagaa agaatcggat 5520
[0816] ctgctacctg caggagatct ttagtaatga gatggctaag gtggatgact ctttcttcca 5580
[0817] taggctggag gagtcctttt tggtggagga ggataaaaag cacgagcgece acccaatctt 5640
[0818] tggcaatatc gtggacgagg tggcgtacca tgaaaagtac ccaaccatat atcatctgag 5700
[0819] gaagaagctt gtagacagta ctgataagge tgacttgegg ttgatctatc tcgegetgge 5760
[0820] gcatatgatc aaatttcggg gacacttcct catcgagggg gacctgaacc cagacaacag 5820
[0821] ctgactcgag caccaccacc accaccactg agatccgget gctaacaaag cccgaaagga 5880
[0822] agctgagttg gectgctgeca ccgetgagea ataactagea taacccettg gggectctaa 5940
[0823] acgggtcttg aggggttttt tgctgaaagg aggaactata tccgga 5986
[0824] <210> 15

[0825] <211> 7824

[0826]  <212> DNA

[0827] <213> ANTLF%l (Artificial Sequence)

[0828]  <400> 15

[0829] ggcgacaaga agtactccat tgggctcgat atcggcacaa acagegtcgg ctgggecgte 60
[0830] attacggacg agtacaaggt gccgagcaaa aaattcaaag ttctgggcaa taccgatcge 120
[0831] cacagcataa agaagaacct cattggecgece ctcctgtteg actcecgggga gacggecgaa 180
[0832] gccacgegge tcaaaagaac agcacggcge agatataccc gcagaaagaa tcggatctge 240
[0833] tacctgcagg agatctttag taatgagatg gctaaggtgg atgactcttt cttccatagg 300
[0834] ctggaggagt cctttttggt ggaggaggat aaaaagcacg agcgccaccce aatctttgge 360
[0835] aatatcgtgg acgaggtgge gtaccatgaa aagtacccaa ccatatatca tctgaggaag 420
[0836] aagcttgtag acagtactga taaggctgac ttgeggttga tctatctcge getggegeat 480
[0837] atgatcaaat ttcggggaca cttcctcatc gagggggacc tgaacccaga caacagcatt 540
[0838] ctgctgagtg atattctgeg agtgaacacg gagatcacca aagctccget gagegetagt 600
[0839] atgatcaagc gctatgatga gcaccaccaa gacttgactt tgctgaaggc ccttgtcaga 660
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[0840] cagcaactgc ctgagaagta caaggaaatt ttcttcgatc agtctaaaaa tggctacgcc 720
[0841] ggatacattg acggcggagec aagccaggag gaattttaca aatttattaa gcccatcttg 780
[0842] gaaaaaatgg acggcaccga ggagctgetg gtaaagctta acagagaaga tctgttgege 840
[0843] aaacagcgca ctttcgacaa tggaagcatc ccccaccaga ttcacctggg cgaactgecac 900
[0844] gctatcctca ggeggecaaga ggatttctac ccctttttga aagataacag ggaaaagatt 960
[0845] gagaaaatcc tcacatttcg gataccctac tatgtaggec ccctegeeceg gggaaattcee 1020
[0846] agattcgcgt ggatgactcg caaatcagaa gagaccatca ctccctggaa cttcgaggaa 1080
[0847] gtcgtggata agggggcctc tgcccagtec ttcatcgaaa ggatgactaa ctttgataaa 1140
[0848] aatctgccta acgaaaaggt gcttcctaaa cactctctge tgtacgagta cttcacagtt 1200
[0849] tataacgagc tcaccaaggt caaatacgtc acagaaggga tgagaaagcc agcattcctg 1260
[0850] tctggagage agaagaaagc tatcgtggac ctcctcttca agacgaaccg gaaagttacc 1320
[0851] gtgaaacagc tcaaagaaga ctatttcaaa aagattgaat gtttcgactc tgttgaaatc 1380
[0852] agcggagtgg aggatcgctt caacgcatcc ctgggaacgt atcacgatct cctgaaaatc 1440
[0853] attaaagaca aggacttcct ggacaatgag gagaacgagg acattcttga ggacattgtc 1500
[0854] ctcaccctta cgttgtttga agatagggag atgattgaag aacgcttgaa aacttacgct 1560
[0855] catctcttcg acgacaaagt catgaaacag ctcaagaggc gccgatatac aggatggggg 1620
[0856] cggctgtcaa gaaaactgat caatgggatc cgagacaagc agagtggaaa gacaatcctg 1680
[0857] gattttctta agtccgatgg atttgccaac cggaacttca tgcagttgat ccatgatgac 1740
[0858] tctctcacct ttaaggagga catccagaaa gcacaagttt ctggccaggg ggacagtctt 1800
[0859] cacgagcaca tcgctaatct tgcaggtagc ccagctatca aaaagggaat actgcagacc 1860
[0860] gttaaggtcg tggatgaact cgtcaaagta atgggaaggce ataagcccga gaatatcgtt 1920
[0861] atcgagatgg cccgagagaa ccaaactacc cagaagggac agaagaacag tagggaaagg 1980
[0862] atgaagagga ttgaagaggg tataaaagaa ctggggtccc aaatccttaa ggaacaccca 2040
[0863] gttgaaaaca cccagcttca gaatgagaag ctctacctgt actacctgca gaacggcagg 2100
[0864] gacatgtacg tggatcagga actggacatc aatcggctct ccgactacga cgtggatcat 2160
[0865] atcgtgccce agtcttttct caaagatgat tctattgata ataaagtgtt gacaagatcc 2220
[0866] gataaaaata gagggaagag tgataacgtc ccctcagaag aagttgtcaa gaaaatgaaa 2280
[0867] aattattggc ggcagctget gaacgccaaa ctgatcacac aacggaagtt cgataatctg 2340
[0868] actaaggctg aacgaggtgg cctgtctgag ttggataaag caggcttcat caaaaggcag 2400
[0869] cttgttgaga cacgccagat caccaagcac gtggcccaaa ttctcgattc acgcatgaac 2460
[0870] accaagtacg atgaaaatga caaactgatt cgagaggtga aagttattac tctgaagtct 2520
[0871] aagctggtct cagatttcag aaaggacttt cagttttata aggtgagaga gatcaacaat 2580
[0872] taccaccatg cgcatgatgc ctacctgaat gcagtggtag gcactgcact tatcaaaaaa 2640
[0873] tatcccaage ttgaatctga atttgtttac ggagactata aagtgtacga tgttaggaaa 2700
[0874] atgatcgcaa agtctgagca ggaaataggc aaggccaccg ctaagtactt cttttacage 2760
[0875] aatattatga attttttcaa gaccgagatt acactggcca atggagagat tcggaagcga 2820
[0876] ccacttatcg aaacaaacgg agaaacagga gaaatcgtgt gggacaaggg tagggatttc 2880
[0877] gcgacagtcc ggaaggtcct gtccatgeeg caggtgaaca tcgttaaaaa gaccgaagta 2940
[0878] cagaccggag gcttctccaa ggaaagtatc ctcccgaaaa ggaacagega caagetgatce 3000
[0879] gcacgcaaaa aagattggga ccccaagaaa tacggcggat tcgattctce tacagtcget 3060
[0880] tacagtgtac tggttgtgge caaagtggag aaagggaagt ctaaaaaact caaaagcgtc 3120
[0881] aaggaactgc tgggcatcac aatcatggag cgatcaagct tcgaaaaaaa ccccatcgac 3180
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[0882] tttctcgagg cgaaaggata taaagaggtc aaaaaagacc tcatcattaa gcttcccaag 3240
[0883] tactctctct ttgagecttga aaacggecgg aaacgaatge tcgetagtge gggegagetg 3300
[0884] cagaaaggta acgagctgge actgccctct aaatacgtta atttcttgta tctggecage 3360
[0885] cactatgaaa agctcaaagg gtctcccgaa gataatgage agaagcaget gttcgtggaa 3420
[0886] caacacaaac actaccttga tgagatcatc gagcaaataa gcgaattctc caaaagagtg 3480
[0887] atcctcgecg acgetaacct cgataaggtg ctttctgett acaataageca cagggataag 3540
[0888] cccatcaggg agcaggcaga aaacattatc cacttgttta ctctgaccaa cttgggegeg 3600
[0889] cctgcagect tcaagtactt cgacaccacc atagacagaa agcggtacac ctctacaaag 3660
[0890] gaggtcctgg acgccacact gattcatcag tcaattacgg ggctctatga aacaagaatc 3720
[0891] gacctctcte agetcggtgg agacggegac aagaagtact ccattggget cgatatcgge 3780
[0892] acaaacagcg tcggetggge cgtcattacg gacgagtaca aggtgeccgag caaaaaattc 3840
[0893] aaagttctgg gcaataccga tcgccacagce ataaagaaga acctcattgg cgecctectg 3900
[0894] ttcgactccg gggagacgge cgaagecacg cggctcaaaa gaacagcacg gegecagatat 3960
[0895] acccgcagaa agaatcggat ctgctacctg caggagatct ttagtaatga gatggctaag 4020
[0896] gtggatgact ctttcttcca taggctggag gagtcctttt tggtggagga ggataaaaag 4080
[0897] cacgagcgec acccaatctt tggcaatatc gtggacgagg tggegtacca tgaaaagtac 4140
[0898] ccaaccatat atcatctgag gaagaagctt gtagacagta ctgataagge tgacttgegg 4200
[0899] ttgatctatc tcgegetgge geatatgatce aaatttcggg gacacttcct catcgagggg 4260
[0900] gacctgaacc cagacaacag cgatgtcgac aaactcttta tccaactggt tcagacttac 4320
[0901] aatcagcttt tcgaagagaa cccgatcaac gcatccggag ttgacgccaa agcaatcctg 4380
[0902] agcgctagge tgtccaaatc ccggeggete gaaaacctca tcgcacaget ccctggggag 4440
[0903] aagaagaacg gcctgtttgg taatcttatc gecctgtcac tcgggetgac ccccaacttt 4500
[0904] aaatctaact tcgacctgge cgaagatgcc aagcttcaac tgagcaaaga cacctacgat 4560
[0905] gatgatctcg acaatctgct ggcccagatc ggecgaccagt acgcagacct ttttttggeg 4620
[0906] gcaaagaacc tgtcagacge cattctgetg agtgatattc tgecgagtgaa cacggagatc 4680
[0907] accaaagctc cgctgagege tagtatgatc aagegetatg atgagcacca ccaagacttg 4740
[0908] actttgctga aggcccttgt cagacagcaa ctgectgaga agtacaagga aattttcttc 4800
[0909] gatcagtcta aaaatggcta cgccggatac attgacggeg gagcaageca ggaggaattt 4860
[0910] tacaaattta ttaagcccat cttggaaaaa atggacggca ccgaggagcet getggtaaag 4920
[0911] cttaacagag aagatctgtt gcgcaaacag cgcactttcg acaatggaag catcccccac 4980
[0912] cagattcacc tgggcgaact gcacgctatc ctcaggecgge aagaggattt ctaccccettt 5040
[0913] ttgaaagata acagggaaaa gattgagaaa atcctcacat ttcggatacc ctactatgta 5100
[0914] ggceeecteg cceggggaaa ttccagattc gegtggatga ctcgcaaatc agaagagacce 5160
[0915] atcactccct ggaacttcga ggaagtcgtg gataaggggg cctctgecca gtecttecate 5220
[0916] gaactgccta acgaaaaggt gcttcctaaa cactctctge tgtacgagta cttcacagtt 5280
[0917] tataacgagc tcaccaaggt caaatacgtc acagaaggga tgagaaagcc agcattcctg 5340
[0918] tctggagage agaagaaagc tatcgtggac ctcctcttca agacgaaccg gaaagttacc 5400
[0919] gtgaaacagc tcaaagaaga ctatttcaaa aagattgaat gtttcgactc tgttgaaatc 5460
[0920] agcggagtgg aggatcgett caacgcatcc ctgggaacgt atcacgatct cctgaaaatc 5520
[0921] attaaagaca aggacttcct ggacaatgag gagaacgagg acattcttga ggacattgtc 5580
[0922] ctcaccctta cgttgtttga agatagggag atgattgaag aacgcttgaa aacttacget 5640
[0923] catctcttcg acgacaaagt catgaaacag ctcaagaggc gccgatatac aggatggggg 5700
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[0924] cggcetgtcaa gaaaactgat caatgggatc cgagacaagce agagtggaaa gacaatcctg 5760
[0925] gattttctta agtccgatgg atttgccaac cggaacttca tgcagttgat ccatgatgac 5820
[0926] tctctcacct ttaaggagga catccagaaa gcacaagttt ctggccaggg ggacagtctt 5880
[0927] cacgagcaca tcgctaatct tgcaggtage ccagctatca aaaagggaat actgcagacc 5940
[0928] gttaaggtcg tggatgaact cgtcaaagta atgggaagge ataagcccga gaatatcgtt 6000
[0929] atcgagatgg cccgagagaa ccaaactacc cagaagggac agaagaacag tagggaaagg 6060
[0930] atgaagagga ttgaagaggg tataaaagaa ctggggtccc aaatccttaa ggaacaccca 6120
[0931] gttgaaaaca cccagcttca gaatgagaag ctctacctgt actacctgca gaacggcagg 6180
[0932] gacatgtacg tggatcagga actggacatc aatcggctct ccgactacga cgtggatcat 6240
[0933] atcgtgecce agtcttttet caaagatgat tctattgata ataaagtgtt gacaagatcc 6300
[0934] gataaaaata gagggaagag tgataacgtc ccctcagaag aagttgtcaa gaaaatgaaa 6360
[0935] aattattgge ggcagctget gaacgccaaa ctgatcacac aacggaagtt cgataatctg 6420
[0936] actaaggctg aacgaggtgg cctgtctgag ttggataaag caggecttcat caaaaggcag 6480
[0937] cttgttgaga cacgccagat caccaagcac gtggcccaaa ttctcgattc acgcatgaac 6540
[0938] accaagtacg atgaaaatga caaactgatt cgagaggtga aagttattac tctgaagtct 6600
[0939] aagctggtct cagatttcag aaaggacttt cagttttata aggtgagaga gatcaacaat 6660
[0940] taccaccatg cgcatgatge ctacctgaat gcagtggtag gcactgcact tatcaaaaaa 6720
[0941] tatcccaage ttgaatctga atttgtttac ggagactata aagtgtacga tgttaggaaa 6780
[0942] atgatcgcaa agtctgagca ggaaataggc aaggccaccg ctaagtactt cttttacage 6840
[0943] aatattatga attttttcaa gaccgagatt acactggcca atggagagat tcggaagcga 6900
[0944] ccacttatcg aaacaaacgg agaaacagga gaaatcgtgt gggacaaggg tagggatttc 6960
[0945] gcgacagtce ggaaggtcect gtccatgecg caggtgaaca tcgttaaaaa gaccgaagta 7020
[0946] cagaccggag gcttctccaa ggaaagtatc ctcccgaaaa ggaacagcga caagctgatc 7080
[0947] gcacgcaaaa aagattggga ccccaagaaa tacggcggat tcgattctcc tacagtcget 7140
[0948] tacagtgtac tggttgtgge caaagtggag aaagggaagt ctaaaaaact caaaagcgtc 7200
[0949] aaggaactgc tgggcatcac aatcatggag cgatcaagct tcgaaaaaaa ccccatcgac 7260
[0950] tttctcgagg cgaaaggata taaagaggtc aaaaaagacc tcatcattaa gettcccaag 7320
[0951] tactctctet ttgagcttga aaacggccgg aaacgaatge tcgectagtge gggegagetg 7380
[0952] cagaaaggta acgagctgge actgeccctet aaatacgtta atttcttgta tctggecage 7440
[0953] cactatgaaa agctcaaagg gtctcccgaa gataatgage agaagcaget gttcgtggaa 7500
[0954] caacacaaac actaccttga tgagatcatc gagcaaataa gcgaattctc caaaagagtg 7560
[0955] atcctcgecg acgectaacct cgataaggtg ctttctgett acaataageca cagggataag 7620
[0956] cccatcaggg agcaggcaga aaacattatc cacttgttta ctctgaccaa cttgggegeg 7680
[0957] cctgecageet tcaagtactt cgacaccacc atagacagaa agcggtacac ctctacaaag 7740
[0958] gaggtcctgg acgccacact gattcatcag tcaattacgg ggctctatga aacaagaatc 7800
[0959] gacctctctc agctcggtgg agac 7824
[0960]  <210> 16

[0961]  <211> 1248

[0962]  <212> PRT

[0963]  <213> A% (Artificial Sequence)

[0964]  <400> 16

[0965] Gly Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val

38



CN 110241099 B Fo5l & 24/29 7
[0966] 1 5 10 15
[0967] Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe
[0968] 20 25 30

[0969] Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile
[0970] 35 40 45

[0971] Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu
[0972] 50 55 60

[0973] Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys
[0974] 65 70 75 80
[0975] Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser
[0976] 85 90 95
[0977] Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys
[0978] 100 105 110

[0979] His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr
[0980] 115 120 125

[0981] His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp
[0982] 130 135 140

[0983] Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His
[0984] 145 150 155 160
[0985] Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro
[0986] 165 170 175
[0987] Asp Asn Ser Ile Leu Leu Ser Asp Ile Leu Arg Val Asn Thr Glu Ile
[0988] 180 185 190

[0989] Thr Lys Ala Pro Leu Ser Ala Ser Met Ile Lys Arg Tyr Asp Glu His
[0990] 195 200 205

[0991] His Gln Asp Leu Thr Leu Leu Lys Ala Leu Val Arg Gln Gln Leu Pro
[0992] 210 215 220

[0993] Glu Lys Tyr Lys Glu Ile Phe Phe Asp Gln Ser Lys Asn Gly Tyr Ala
[0994] 225 230 235 240
[0995] Gly Tyr Ile Asp Gly Gly Ala Ser Gln Glu Glu Phe Tyr Lys Phe Ile
[0996] 245 250 255
[0997] Lys Pro Ile Leu Glu Lys Met Asp Gly Thr Glu Glu Leu Leu Val Lys
[0998] 260 265 270

[0999] Leu Asn Arg Glu Asp Leu Leu Arg Lys Gln Arg Thr Phe Asp Asn Gly
[1000] 275 280 285

[1001]  Ser Ile Pro His Gln Ile His Leu Gly Glu Leu His Ala Ile Leu Arg
[1002] 290 295 300

[1003] Arg Gln Glu Asp Phe Tyr Pro Phe Leu Lys Asp Asn Arg Glu Lys Ile
[1004] 305 310 315 320
[1005] Glu Lys Ile Leu Thr Phe Arg Ile Pro Tyr Tyr Val Gly Pro Leu Ala
[1006] 325 330 335
[1007] Arg Gly Asn Ser Arg Phe Ala Trp Met Thr Arg Lys Ser Glu Glu Thr
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[1008] 340 345 350

[1009] Ile Thr Pro Trp Asn Phe Glu Glu Val Val Asp Lys Gly Ala Ser Ala
[1010] 355 360 365

[1011]  Gln Ser Phe Ile Glu Arg Met Thr Asn Phe Asp Lys Asn Leu Pro Asn
[1012] 370 375 380

[1013] Glu Lys Val Leu Pro Lys His Ser Leu Leu Tyr Glu Tyr Phe Thr Val
[1014] 385 390 395 400
[1015] Tyr Asn Glu Leu Thr Lys Val Lys Tyr Val Thr Glu Gly Met Arg Lys
[1016] 405 410 415
[1017]  Pro Ala Phe Leu Ser Gly Glu Gln Lys Lys Ala Ile Val Asp Leu Leu
[1018] 420 425 430

[1019]  Phe Lys Thr Asn Arg Lys Val Thr Val Lys Gln Leu Lys Glu Asp Tyr
[1020] 435 440 445

[1021]  Phe Lys Lys Ile Glu Cys Phe Asp Ser Val Glu Ile Ser Gly Val Glu
[1022] 450 455 460

[1023] Asp Arg Phe Asn Ala Ser Leu Gly Thr Tyr His Asp Leu Leu Lys Ile
[1024] 465 470 475 480
[1025] TIle Lys Asp Lys Asp Phe Leu Asp Asn Glu Glu Asn Glu Asp Ile Leu
[1026] 485 490 495
[1027]  Glu Asp Ile Val Leu Thr Leu Thr Leu Phe Glu Asp Arg Glu Met Ile
[1028] 500 505 510

[1029]  Glu Glu Arg Leu Lys Thr Tyr Ala His Leu Phe Asp Asp Lys Val Met
[1030] 515 520 525

[1031] Lys Gln Leu Lys Arg Arg Arg Tyr Thr Gly Trp Gly Arg Leu Ser Arg
[1032] 530 535 540

[1033] Lys Leu Ile Asn Gly Ile Arg Asp Lys Gln Ser Gly Lys Thr Ile Leu
[1034] 545 550 555 560
[1035] Asp Phe Leu Lys Ser Asp Gly Phe Ala Asn Arg Asn Phe Met Gln Leu
[1036] 565 570 575
[1037] Ile His Asp Asp Ser Leu Thr Phe Lys Glu Asp Ile Gln Lys Ala Gln
[1038] 580 585 590

[1039] Val Ser Gly Gln Gly Asp Ser Leu His Glu His Ile Ala Asn Leu Ala
[1040] 595 600 605

[1041]  Gly Ser Pro Ala Ile Lys Lys Gly Ile Leu Gln Thr Val Lys Val Val
[1042] 610 615 620

[1043] Asp Glu Leu Val Lys Val Met Gly Arg His Lys Pro Glu Asn Ile Val
[1044] 625 630 635 640
[1045] Ile Glu Met Ala Arg Glu Asn Gln Thr Thr Gln Lys Gly Gln Lys Asn
[1046] 645 650 655
[1047]  Ser Arg Glu Arg Met Lys Arg Ile Glu Glu Gly Ile Lys Glu Leu Gly
[1048] 660 665 670

[1049] Ser Gln Ile Leu Lys Glu His Pro Val Glu Asn Thr Gln Leu Gln Asn
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[1050] 675 680 685

[1051] Glu Lys Leu Tyr Leu Tyr Tyr Leu Gln Asn Gly Arg Asp Met Tyr Val
[1052] 690 695 700

[1053] Asp Gln Glu Leu Asp Ile Asn Arg Leu Ser Asp Tyr Asp Val Asp His
[1054] 705 710 715 720
[1055] Ile Val Pro Gln Ser Phe Leu Lys Asp Asp Ser Ile Asp Asn Lys Val
[1056] 725 730 735
[1057] Leu Thr Arg Ser Asp Lys Asn Arg Gly Lys Ser Asp Asn Val Pro Ser
[1058] 740 745 750

[1059] Glu Glu Val Val Lys Lys Met Lys Asn Tyr Trp Arg Gln Leu Leu Asn
[1060] 755 760 765

[1061] Ala Lys Leu Ile Thr Gln Arg Lys Phe Asp Asn Leu Thr Lys Ala Glu
[1062] 770 775 780

[1063] Arg Gly Gly Leu Ser Glu Leu Asp Lys Ala Gly Phe Ile Lys Arg Gln
[1064] 785 790 795 800
[1065] Leu Val Glu Thr Arg Gln Ile Thr Lys His Val Ala Gln Ile Leu Asp
[1066] 805 810 815
[1067] Ser Arg Met Asn Thr Lys Tyr Asp Glu Asn Asp Lys Leu Ile Arg Glu
[1068] 820 825 830

[1069] Val Lys Val Ile Thr Leu Lys Ser Lys Leu Val Ser Asp Phe Arg Lys
[1070] 835 840 845

[1071]  Asp Phe Gln Phe Tyr Lys Val Arg Glu Ile Asn Asn Tyr His His Ala
[1072] 850 855 860

[1073] His Asp Ala Tyr Leu Asn Ala Val Val Gly Thr Ala Leu Ile Lys Lys
[1074] 865 870 875 880
[1075] Tyr Pro Lys Leu Glu Ser Glu Phe Val Tyr Gly Asp Tyr Lys Val Tyr
[1076] 885 890 895
[1077] Asp Val Arg Lys Met Ile Ala Lys Ser Glu Gln Glu Ile Gly Lys Ala
[1078] 900 905 910

[1079] Thr Ala Lys Tyr Phe Phe Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr
[1080] 915 920 925

[1081] Glu Ile Thr Leu Ala Asn Gly Glu Ile Arg Lys Arg Pro Leu Ile Glu
[1082] 930 935 940

[1083] Thr Asn Gly Glu Thr Gly Glu Ile Val Trp Asp Lys Gly Arg Asp Phe
[1084] 945 950 955 960
[1085] Ala Thr Val Arg Lys Val Leu Ser Met Pro Gln Val Asn Ile Val Lys
[1086] 965 970 975
[1087] Lys Thr Glu Val Gln Thr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro
[1088] 980 985 990

[1089] Lys Arg Asn Ser Asp Lys Leu Ile Ala Arg Lys Lys Asp Trp Asp Pro
[1090] 995 1000 1005

[1091] Lys Lys Tyr Gly Gly Phe Asp Ser Pro Thr Val Ala Tyr Ser Val Leu
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[1092]
[1093]
[1094]
[1095]
[1096]
[1097]
[1098]
[1099]
[1100]
[1101]
[1102]
[1103]
[1104]
[1105]
[1106]
[1107]
[1108]
[1109]
[1110]
[1111]
[1112]
[1113]
[1114]
[1115]
[1116]
[1117]
[1118]
[1119]
[1120]
[1121]
[1122]
[1123]
[1124]
[1125]
[1126]
[1127]
[1128]
[1129]
[1130]
[1131]
[1132]
[1133]

1010 1015 1020
Val Val Ala Lys Val Glu Lys Gly Lys Ser Lys Lys Leu Lys Ser Val
1025 1030 1035 1040
Lys Glu Leu Leu Gly Ile Thr Ile Met Glu Arg Ser Ser Phe Glu Lys
1045 1050 1055
Asn Pro Ile Asp Phe Leu Glu Ala Lys Gly Tyr Lys Glu Val Lys Lys
1060 1065 1070
Asp Leu Ile Ile Lys Leu Pro Lys Tyr Ser Leu Phe Glu Leu Glu Asn
1075 1080 1085
Gly Arg Lys Arg Met Leu Ala Ser Ala Gly Glu Leu Gln Lys Gly Asn
1090 1095 1100
Glu Leu Ala Leu Pro Ser Lys Tyr Val Asn Phe Leu Tyr Leu Ala Ser
1105 1110 1115 1120
His Tyr Glu Lys Leu Lys Gly Ser Pro Glu Asp Asn Glu Gln Lys Gln
1125 1130 1135
Leu Phe Val Glu Gln His Lys His Tyr Leu Asp Glu Ile Ile Glu Gln
1140 1145 1150
Ile Ser Glu Phe Ser Lys Arg Val Ile Leu Ala Asp Ala Asn Leu Asp
1155 1160 1165
Lys Val Leu Ser Ala Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu
1170 1175 1180
Gln Ala Glu Asn Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala
1185 1190 1195 1200
Pro Ala Ala Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr
1205 1210 1215
Thr Ser Thr Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile
1220 1225 1230
Thr Gly Leu Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp
1235 1240 1245
210> 17
<211> 18
<212> DNA
213> NTHF%)(Artificial Sequence)
<400> 17
tagtcctgte gggttteg 18
<210> 18
211> 18
<212> DNA
213> NTHF%)(Artificial Sequence)
<400> 18
ttccattcge cattcagg 18
<210> 19
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[1134] <211> 3046

[1135]  <212> DNA

[1136] <213> ATLF% (Artificial Sequence)

[1137]  <400> 19

[1138] gcacttttcg gggaaatgtg cgcggaacce ctatttgttt atttttctaa atacattcaa 60
[1139] atatgtatcc gctcatgaga caataaccct gataaatgct tcaataatat tgaaaaagga 120
[1140] agagtatgag tattcaacat ttccgtgtcg cccttattce cttttttgeg geattttgee 180
[1141] ttcctgtttt tgctcaccca gaaacgetgg tgaaagtaaa agatgectgaa gatcagttgg 240
[1142] gtgcacgagt gggttacatc gaactggatc tcaacagcgg taagatcctt gagagttttc 300
[1143] gccccgaaga acgttttcca atgatgagea cttttaaagt tctgetatgt ggegeggtat 360
[1144] tatcccgtat tgacgccggg caagagcaac tcggtcgecg catacactat tctcagaatg 420
[1145] acttggttga gtactcacca gtcacagaaa agcatcttac ggatggcatg acagtaagag 480
[1146] aattatgcag tgctgccata accatgagtg ataacactgc ggccaactta cttctgacaa 540
[1147] cgatcggagg accgaaggag ctaaccgett ttttgcacaa catgggggat catgtaactc 600
[1148] gcettgateg ttgggaaccg gagetgaatg aagccatacc aaacgacgag cgtgacacca 660
[1149] cgatgecctgt agcaatggceca acaacgttge gcaaactatt aactggegaa ctacttactce 720
[1150] tagcttcceg gcaacaatta atagactgga tggaggegga taaagttgeca ggaccacttce 780
[1151] tgcgetegge cetteegget ggetggttta ttgetgataa atctggagee ggtgagegtg 840
[1152] ggtctegegg tatcattgeca gecactgggge cagatggtaa gecctccegt atcgtagtta 900
[1153] tctacacgac ggggagtcag gcaactatgg atgaacgaaa tagacagatc gctgagatag 960
[1154] gtgcctcact gattaagcat tggtaactgt cagaccaagt ttactcatat atactttaga 1020
[1155] ttgatttaaa acttcatttt taatttaaaa ggatctaggt gaagatcctt tttgataatc 1080
[1156] tcatgaccaa aatcccttaa cgtgagtttt cgttccactg agcgtcagac cccgtagaaa 1140
[1157] agatcaaagg atcttcttga gatccttttt ttctgcgegt aatctgetge ttgcaaacaa 1200
[1158] aaaaaccacc gctaccageg gtggtttgtt tgecggatca agagctacca actcttttte 1260
[1159] cgaaggtaac tggcttcagc agagcgcaga taccaaatac tgtccttcta gtgtageegt 1320
[1160] agttaggcca ccacttcaag aactctgtag caccgectac atacctcget ctgetaatce 1380
[1161] tgttaccagt ggctgetgee agtggegata agtcgtgtcet taccgggttg gactcaagac 1440
[1162] gatagttacc ggataaggcg cageggtcgg gctgaacggg gggttcgtge acacagecca 1500
[1163] gcttggageg aacgacctac accgaactga gatacctaca gecgtgageta tgagaaageg 1560
[1164] ccacgcttce cgaagggaga aaggcecggaca ggtatccggt aageggecagg gtcecggaacag 1620
[1165] gagagcgcac gagggagett ccagggggaa acgectggta tctttatagt cctgtegggt 1680
[1166] ttcgeccacct ctgacttgag cgtecgatttt tgtgatgete gtcagggggg cggagectat 1740
[1167] ggaaaaacgc cagcaacgeg gectttttac ggtteetgge cttttgetgg cettttgete 1800
[1168] acatgttctt tcctgcgtta tcccctgatt ctgtggataa ccgtattace gectttgagt 1860
[1169] gagctgatac cgctegeege agecgaacga ccgagegeag cgagtcagtg agegaggaag 1920
[1170] cggaagagcg cccaatacgc aaaccgectc tccecgegeg ttggecgatt cattaatgca 1980
[1171]  gctggcacga caggtttcce gactggaaag cgggcagtga gegcaacgea attaatgtga 2040
[1172] gttagctcac tcattaggca ccccaggett tacactttat gettccgget cgtatgttgt 2100
[1173] gtggaattgt gagcggataa caatttcaca caggaaacag ctatgaccat gattacgcca 2160
[1174] agctcgaaat taaccctcac taaagggaac aaaagctgga gctccaccge ggtggeggee 2220
[1175] gctctagaac tagtggatcc cccgggetge aggaattcga tatcaagett atcgattacc 2280
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[1176] gctccagteg ttcatgaggt tagagctaga aatagcaagt taaaataagg ctagtccgtt 2340
[1177] atcaacttga aaaagtggca ccgagtcggt gctctcgagg gggggeccgg tacccaattce 2400
[1178] gcecctatagt gagtcgtatt acaattcact ggecgtegtt ttacaacgtc gtgactggga 2460
[1179] aaaccctgge gttacccaac ttaatcgcct tgcagcacat ccceccttteg ccagetggeg 2520
[1180] taatagcgaa gaggcccgea ccgatcgece ttcccaacag ttgegecagee tgaatggega 2580
[1181] atggaaattg taagcgttaa tattttgtta aaattcgcgt taaatttttg ttaaatcage 2640
[1182] tcatttttta accaatagge cgaaatcgge aaaatccctt ataaatcaaa agaatagacc 2700
[1183] gagatagggt tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtggac 2760
[1184] tccaacgtca aagggcgaaa aaccgtctat cagggegatg geccactacg tgaaccatca 2820
[1185] ccctaatcaa gttttttggg gtcgaggtge cgtaaagcac taaatcggaa ccctaaaggg 2880
[1186] agccccecgat ttagagettg acggggaaag ccggegaacg tggcegagaaa ggaagggaag 2940
[1187] aaagcgaaag gagcgggege tagggegetg gecaagtgtag cggtcacget gegegtaace 3000
[1188] accacacccg ccgegettaa tgegecgeta cagggegegt caggtg 3046
[1189]  <210> 20

[1190]  <211> 920

[1191]  <212> DNA

[1192]  <213> NTLFp4l (Artificial Sequence)

[1193]  <400> 20

[1194] tagtcctgte gggtttegee acctctgact tgagegtcga tttttgtgat getcgtcagg 60
[1195] ggggcggage ctatggaaaa acgccagcaa cgeggecttt ttacggttce tggecttttg 120
[1196] ctggeetttt getcacatgt tctttecctge gttatccect gattctgtgg ataaccgtat 180
[1197] taccgccttt gagtgagetg ataccgetcg ccgeagecga acgaccgage gecagegagte 240
[1198] agtgagcgag gaagcggaag agcgcccaat acgcaaaccg cctctcceeg cgegttggee 300
[1199] gattcattaa tgcagctgge acgacaggtt tcccgactgg aaagcgggcea gtgagegecaa 360
[1200] cgcaattaat gtgagttage tcactcatta ggcaccccag getttacact ttatgettce 420
[1201] ggctcgtatg ttgtgtggaa ttgtgagcgg ataacaattt cacacaggaa acagctatga 480
[1202] ccatgattac gccaagctcg aaattaaccc tcactaaagg gaacaaaagc tggagctcca 540
[1203] ccgeggtgge ggeegeteta gaactagtgg atcccceggg ctgecaggaat tcgatatcaa 600
[1204] gcttatcgat taccgctcca gtcgttcatg aggttagage tagaaatage aagttaaaat 660
[1205] aaggctagtc cgttatcaac ttgaaaaagt ggcaccgagt cggtgetcte gaggggggge 720
[1206] ccggtaccca attcgeccta tagtgagtcg tattacaatt cactggecgt cgttttacaa 780
[1207] cgtcgtgact gggaaaaccce tggegttacce caacttaatc gecttgecage acatccccct 840
[1208] ttcgeccaget ggegtaatag cgaagaggec cgcaccgatce geccttecca acagttgege 900
[1209] agcctgaatg gcgaatggaa 920
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