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S-A-B-C  (Ta)

S-C-B-A  (Ib);

A,

AJyPabl it}

BATCEGEREIK ;

CONANIR) 25 F 3 it 2 1) e TR AG T 5

SHTCEAFIERIE T K L&

& IR

2 MR Z R IA R & B, HARHEE T, ik i e IFAG T A (IRNA L/ B PABP 45
PR R

3. P B Z IR , FURHIEAE T, IR 1) 2 4% 5 IR S b AR 25K 1 2 i il 1 i &
A

4. —PhE AR B AR A SV, FHRFEAE T, Pl 244 BB A 4H -5 W) & B BUR) 2SR 3 ik (1)
ZHIR -

5. — ML PR ARG , FARFAEAE T, B 22 (R TR 40 A 228 DR 4 A 3 5 BUR) R 3 P id
(1) 22 A% FF R B & A BRI SR AP IR 1 AR B B AR H AW

6. — FRASUR 22 5K 5 ik (R TR 40 B 1) A i B , LR AE T, Pk 4m P A U 0, 2
BRI ZER 1B 2 iRl & 2 E

7. MR T RIESNEE A ERSNE B G RUR R, HREE T, iR & ik 5 32 2004 -

(a) BRI ELK 6 Fr ik 40 H 2 U 5

(b) & B B i Y s

(c) FHT & ARNAT JEY 5

(d) TLELZHRNAK & i

8. ﬁnﬂﬂ%jwﬁﬁﬂwwmEl/\ﬁwis/%,,ﬁ%ﬁf? Pk & Ak Fak L FE (e) BUF) 2
K12 & 8

9. — M T FRIEINEE A FMEINE B G RUR R, HREE T, iR & ik R 3 2004

(a) ZHPLERELYD 5

(b) & B B R YD s

(c) FHT & ARNART Y 5

(d) TLEL & HRNAK & i

(e) *ﬁﬂ%z‘zljzzﬁﬁfﬁﬁﬁn%\% Ho

10. WA R ZE R T-94F — BTk B R A B A AR & HRFEAE T, iR & Bifk Ric
5 BN N e TFAGER H o

L1 AR LR T-94F — BT ik B R A B A AR & HORREAE T, T iR & Bifk Ric
ik E NHE P MH S BT VS T A RRERAE RS VRO TR 6Ty
B (DTT) ATV 7, Bk 5 770 7K Bk 1 741 o

12 AR ZER LO P IR W AR Hh B A AR &, FORFEAE T, BT ik e TFAGER [ HH 24 Al 2R
S BTk R ERE
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16. —Fh & MR 17 i FARFIEAE T, BT 7 i i LR D 3R
() Rt RAN B S AR R Horb il 1 & i SRR ZE R T- 12004 — S A & 5

A

(ii) fEE G RIEEARZM T EgiSFT IR 4ME E H FIDNABAAEE T , 1% & Frid g4t
HHEBUE R, NTTRIE TR MNEEE .

17 ARFEACRZE R 16 iR AR SR B & 7V, HARHIEAE T, Bk 7 ikie B dE : (ii1) 4y
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REIEEH R A B NS R AEREEERA R
BFS

B Sus

[0001] A B Je R TRE ATk , FLpRkthy, ¥5 AN [F) 45 Ray dak i 2K ik 25 2 11 1) ol 4 B L AE
PE B BA R LA .

[0002]  ARHIEZTEHTES A20171064251 T4 1E S G FERE L, B — 2515 0 s T e pr
PRAE S BB YN G 5 20171064251 741 L R .

HREAR
[0003] HHE FLZMEP K EES T, LS5 7 4rA DR IAT . 85 E I FP 21 A &5
AR, g 7 HDhae AR AL N , 2 B AT LAAE Dy Bl 2R g4 & M AR A6 SR, AT RAAE
&5 T RAEDARR & PG 8, /TSR EVIERS A Re & s 7, A ikiz
Bl EAE PR 22, B 1 R PUARAE N RE IR 2590, A& 0 T e S 5 i 1) B 22 B
[0004]  FEAHM A, B 5T R IR I U 755 76 BN B SRR SR AN R T AR B 5 0 R
Z IR R ¥ BB A SRR DA AR TS BT 46 B A A R PR IR A
IR, Horh B 26 2 52 AT IR 2 10 — N ISR AE R PR AR A6 B A% BB A4 /N T2 (408)
ZE4 (LRNA) ", FRAE RIS 4G IR 0 7 F R IR AImRNA 57 K3 o /NS0 B[] R RS 3, I 7E L
BT (ATG) fr B 54 KA (60S) 455, TE B B AR , I 1E NBHPEIE AR B -
[0005]  FEPd 7r R EE BRI R, 2R 19 & s K20 913,000 /B0  FEAR N, S
B IE 252 BIRZ AR E E PR 1, 4B BRI~ 3 A% A2 H 2975200, 0007 , mRNAZ> T 28 H
#£1°415,000-60,000>,
[0006]  H §i, &% LIS AL AR M 1 3R IA RS 045 Kt B 24t (E.coli extract,
ECE) .S ZR 4 M il (Rabbit reticulocyte Lysate,RRL) .Z & (Wheat germ extract,
WGE) \E2 Ht (Insect cell extract, ICE) #IAJE RS Jo it H AT HH 40 ML P 38 2 4R B 2 A\
it B P AR R AR ARG, AR I R A ARCR B BR 1 7 8T 8 A B N BRI
A8 VI 7 EIT R —FhA] DL R AR S B AR R AR A 1 A B &

LZBARNE

[0007] AU BA ) H BIAE T3 it —Ma] LU R AR i 3 LA AR AR A 3 i a
SR 2 o AR R W IR A [R]85 Ry el 2 i 5 B 1, G L 2 e TFAG T A FIRNA L AT/ B PABP 45 A4 38k
ST SR m G A AR A R B A AR R OU IR B BHA SN R B & A &) RS
i RE /T

[0008] AR HHSE—TJ7 iR T —FhEt & E, ikt & 8 0 B A N lasizUIbg 1y :

[0009] S-A-B-C (Ia)

[0010] S-C-B-A (Ib);

[oo11] =+,

[0012]  A’APabliufy:;
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[0013]  BACEEREK

[0014]  CONANIF] &5 R 3ah 2 (1) e IFAG TT A4 5

[0015]  SHTEENATIEMIE S IK; B

[0016] & “=7 Ry Mk,

[0017]  #& 55— ARkl , prid s Tanl Ib Ay AN 25 Coing (1) 45 44 o

[0018]  7E 55— 4RIk B , Frid oA CLFE B A BRI R A T [ Pabl ¥ 41«

[0019]  7E 55— 4RIk HIH , FridKIPabl Jyk H F# BEHIPabl .

[0020] 7% B—MRik i, STAEARAGSEQ 1D NO. AR EFI S HEE B BB B Y
SEQ 1D NO:4HT/R & EEIR T 51 =85 % [P (i, =90 % i [ Y51 ; LI HL =95 % 1
[E) 5 5 A AR ik b, =97 % Y R E , 198 % LA 1,99% LA 1) H B 5SEQ 1D NO. : 45 511
[ 95 1 1) 22 K

[0021] £ B —ARIEHIH , Bk sofFC e IFAGIG A IRNALFI/ B PABP &S #4325

[0022]  7E 5 —ARIEHIH , Frid B e IFAGHK H BEREP e TFAG,

[0023] 78 B—thik it , TTAECEASEQ ID NO. : 2Fr 7 )5 41 8 v v Fr B b AN [R) 45 44
R R T

[0024] 7S —ARiEGIF, ridm & E A L EHEN , RAEMNERENEAEA.
[0025]  7E S — 4RIk G, iR EERRE B R A oS 4ERERE BRI I B — B A A

[0026]  #£ 5 — i firh , B ik v & 4E P BEik T 4H - LR v B 4ERE B 1 e 1y v S 4R B
Z—BHAA.

[0027]  #& 55— ARk, Brid oA ART A B I BE Pabl B H .

[0028]  #& 5y — ARkl , prid oA CATA: H I BE e IFAGEE H «

[0029]  7& 5y —fLik il , Bir ik B IR IR B2 N 0-50 2 JE 1R , B AR N 10-40 2 L 1R
B A 15-25 N 2 L

[0030]  7& 5 — ARk, pridmh & e BAIEE T HR— D MR

[0031] (&) AR AR AR I RIARR s LIk , $E i AN AR 1 RIBR0%

[0032]  (b) SCZR A A RH PR AR 28 5 DAY , B e AR AN IR R

[0033]  #& 5y —fikflrh, Frid AR EE F G H N ZOLRE B VROGER MG (W5 K RO
) (OO A B O ROG R & BECRNAS B | H I - 3B R i AL i L A
Mg LN EE PO AT AR X 3 5 ' R AR o e By I 138 B 2R A T B 98 0 FEE2 B
B RS RIE. TR AN R-18 B H R M5 A E A REEDUEA R (scFV) L H
RIERIZHED B IREE AR SO A

[0034] AR BAZE 7 MM T —Fh oy B 2 H IR, Tk i 2 % B IR Gt A K B 5 —T7
HATRRIA A=A .

[0035]  #F S —ARik il , ik B 2 A% B IRk H 4 : DNAJF 31 \RNAJF 41

[0036] 7% H—Hik i, BriR FIDNAJF F11i% [ T 41 « 5 K 415 51 cDNAJE 51

[0037]  7E B —fLik Bl , AT ik 1) 2 4% R mRNABL cDNA , 7 H AT id Z &% 7 A T 1A
TNEER ;

[0038] A1-C1 (GRI D

(00391 =+,
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[0040]  ALAZwES LiRATCAF AL BT 41 5

[0041]  CLUAZWIL LRCTLAF IR T4 ;

[0042]  ““ g oAl FITCAECL 22 A) FR) i F it

[0043]  7F A\ —Rikfld , BTk ToFALE A SEQ 1D NO. : 3FT RIS

[0044]  7EH—tREHIF, Frid sof-CLEAGSEQ 1D NO. : LA B 7 51 AH I 25 #4935k B 5o v
AL AT B 7 R 51

[0045] AR BHZE =7 et T — FhE R sl BUA L &, iR BUA B R H SV EH A K
A 7 iR B 2% H IR -

[0046] A BHZEDUTT A& AL 7 — FpIL A TAZ40 M, Pk 2L PR AR AR AR A JE R A R 5
AR S 5 TH TR ) 2 A% P IR , B3 Fds 25 8] T RE 4 A & A4Sk B 56 = T BT IR 1 2%
UNCTRERUNT Rk Y/

[0047]  #& Sy —Pade b, B ik B DR TR 40 o ae o e AN AR B 28 — 07 T BT iR ) 2 4% H IR
BYA R BH 5 = 5 T BT 0 3R T8 8 5 448 [ 08 28 2L 1T T2 P 5 M T A 26 R 2 i e €k o B 5
B AR B — 7 T ek A 8 B I dmhs 741

[0048]  7F 55— ik B, Fridk S DA TR 400 P A0 45 B A% 40 A BUAZ 4T

[0049] 75 Sy — ARk, B idk S A 240 P A 4 v S5 LA A

[0050]  7E 57—k fol , frad L8 AR 4RI B N4 - ANJRAAAE (WiHe laZii i) 1 G 6
P SN L B S AP S R A L G X A LT P BRI B

[0051]  7E 55— ARk b , BT i JE R T A2 40 i 9 e B 2

[0052]  #& Sy — ek, B il I BRI I0E B N 24 BRI B | v & 4E I BE B P BE 2 — B H
He.

[0053]  #& 5 — ik , B ik v & 4L BE JE I BEE B T2 FLIR o S 4E I BF L By e e B
Yefe bty — B A A

[0054] A% BHEE L7 TR A 1 — FhoAR < BH S5 DU 77 10 Pfr s i DR TR 400 e P 24 R 42 DL, ol
A RIEI S A KA T kA .

[0055] AR BHEE S THFE A T —Fh T RE AR S A RSN R B & A R BTiR & ok
AELHE

[0056]  (a) A=k BA 28 1077 THI B i 40 P S EUPD 5

(00571 (b) H TG Bk E B R ;

[0058]  (c) F T FRNAF D 5

[0059]  (d) AN EEL & A RNAR G -

[0060]  7E 7 —MRiEFIF , FTid & itk RIEEHE () AR IHH— TR S E A
[0061]  7E 5 —ARIEHIH , Frid & ik RIE B : () ZAMNMINEI e IFAGE H

[0062]  7E S —ARIEHIH , Brid & Bk RIS BFEE E NHM—ME Pl o B T B R
TG REE A RS VR O Tl o BERE (DTT) AUF& 35, BT i 1 75 9 7K 5K
PR o

[0063]  7£ 55—k 1 , B iR 40 a4 BV SR Y T 18 BF A A, ik I R AR e B 41—
Fhak 22 PR YR ) 7 B « BRIV BE  ERIREE BE s B 4ERF BE 2 — B & s B, B ik i) 1 B
I G - o S AR B, B AR O LR v S 4R B

6
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[0064]  7E 5 —ARIE I , B i 40 52 B R o) 9 B 24 1) 7K 1 2 B

[0065]  7£ Sy — ARkl , ridk 40 e 3 BV AN 2 9 BE N R PE I K BE AL R 27 1o

[0066] 7 S —ARiE Gl , TR i) & BRNARY SR B4 « % SR IR A 1 — IR . — Bl
HE

[0067]  7E 57—k gl , Brid ()& R R B B R A4 < 1-20 M R ARG LR L LA IR AE R AR
TR -

[0068]  7E 5 —ARiEHIH , Frid B 1R T8 5 U6, TR BE B Ik B 4 BE IR B
BRARBE —BHAE.

[0069] 7 S —AREfl , Brid 8 & R I T80 B 7, Frid 8 & e B N4 B IR A
BRABH 2 —BHAE.

[0070]  7E 5 —AfRIEHIH , Fridae & FAE RSk B T 4L BEIR VLR / B IR VLR BG40 - bl 19
fRiE e LA P YRe E R i — B HAH 5.

[0071]  7E S\ —HLik B, Frid 22 phiflik H N4 - 4-F2 L FRIRIR AR . — FR F R L Y 0t
Zz—oHHAG.

[0072]  7& 7 —HLik B+, fride IFAGHE I M 4H B 8L 5 20 5 8 11 S 3R0A .

[0073]  7& 7 —HLik Bl , rid 4 sl R Bl ifs 5 2 5 3 1R IR T B B

[0074] {5 — ARk f, Frid iR 5 N4 wE 4if B (Kluyveromyces) R B% 1)
(Saccharomyces cerevisiae) By H4H &

[0075]  #& 53— ARk, Frid 0 e M ol R A 3 3 ik H T4 : pScTEF1 . pScPGK1 .
pK1TEF1pK1PGK1 .pScADH1 . pScTPI1.pScTDH3 pK1ADHI «pK1TPT 1. pK1TDH3E H 414 . Horfip
Hpromoterf &5 , A JEBNF 5 Sc BRI EE BERIE , K1 A v & 4R RE R IR, J5 2200 7 B 9 AH
L) A B 2R R 44

[0076] AR HERHE T — M H T RIEINEE A RSN E A SRR R, Brid & Bk
ZALFE:

[0077]  (a) 4HMEHEELYD ;

[0078]  (b) TG Bk E B R ;

(00791 (c) T FRNAF D 5

[0080]  (d) AN ER A A RNAZR A 5

[0081] (o) AKHHEE — TR & H .

[0082]  7E 5 — ARk, Brid & ifk Kb GFE: () BN I e IF4GEH .

[0083]  7E 57— ikl , ik & ik RICEFEIL H FAR —FhEl 2 a5 B 1 B
TG REE A RS VR O Tl o BEEE (DTT) AUFE 355, BT i 1 575 9 7K 5K
PRV TR AE S — PRk 5], B i 40 B 52 B SR U5 T IR BE AR, i 1 R At B T 20 —
BY 2 PR IR I I B < BRIPG I B ER QB BE e S YERE RE 2 —BUH A& s B, BT I 1 19 1) 24
M A0FE - v B AR B, AL IR v B YEIE L

[0084]  7E 5 —ARIE I , B i 40 B 52 B R o) I B 240 1) 7K 1 2 B

[0085]  7£ Sy — ARkl , ik 40 M 3 BV AN 5 I BE N VR PE I K BE AL R 23 1o

[0086]  7E S —ARiE I , Frik i) & BRNARY IR B 45 « % 1 SR IR A% 1 — W IR . — Bl

HEo
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[0087]  7E 57—k ol , Frid ()& R R B B R A4 < 1-20 P R ARG LR LA IR AE R AR
HHR .

[0088] 7 S —ARik i, FridBe & R I T8 8 7, Frid B & Tk B N4 B IR B
BRARBE —BHAE.

[0089] 7 S —ARiE i, Frid 8 & -SRI T80 B 7, Frid 8 & U B N4 B IR A
BRABH 2 — B HAE.

[0090]  7E 5 —AfRIEHIH , Fridae & FAE RSk B T 4L BEIR VLR / B IR VLR 1§ R 40 - bl I
it LA = YRe e R i — B HAH 5.

[0091]  7E S —HLik B, Frid 22 phiilik 5 N4 - 4-F2 L FEIRIR AR . — R R L 0t
Zz—HHAG.

[0092] 77—kl , fride TFAGER 1 B 4 R A B85 5 20 JE 25 5 3Rk .

[0093]  7E F—Hik il , BT iR 41 a8 alids 5 2 5 Bl SR YR T B

[0094] 75 55—k fl, Frid iRk 5 N4 w & 4if% B (Kluyveromyces) R B% 1)
(Saccharomyces cerevisiae) By H4H &

[0095]  fE 7 — ARk @I, TR H s e iE SR JH 3 7k H T 41 : pScTEF1 . pScPGK1 .
pK1TEF1.pK1PGK1 pScADH1 . pScTPI1. pScTDH3 pK1ADHI «pK1TPT 1. pK1TDH3E H 414 . Horfip
HpromoterfI &S , N A BT 5 Sc ARRIE I RERIR , K1 v & 4E I RER YA, f5 S0 = BEAAH
L) A B 2R R 44

[0096] A BHEE )\ J7 4t | —FhA P AR R B AR — D7 i rid Bt -5 SR H 1 73, 24,
5« B IR AN B 25 VY J7 10 P (%) 2 DR TR 40 L, AT 3R B A R BH 5 — 7 T BT R A i 2
Sl

[0097] & FH—REkFIH, Brid ki B4 7 B ikl & 2 H 1P R

[0098]  AKBAZE LT ISR T —FhA KA —Jr k& EE M R, H T EEA R
B AR 2 R IR B NIE R RIS .

[0099]  7E 5 — ARk, Brid & ifk RE ORGP e IFAGEH .

[0100]  AREHSE IR 7 —Fh & ANEE 77, A

[0101] (i) Rt — kA B & Btk &, Hod Bk & o 508 56 7S 77 T 828 07 T AT
— G R F

[0102]  (ii) FEIEARIEEARIFMT  E gL BT iR S5 8 H I DNABLAR A7 £ T , i B prid
RAME A G R R, INTTTRIE TR MR E A .

[0103]  7& 55— ARkl , prid B fb-& 5 2 NSNS I -

[0104]  7£ 55— Pk ol , Brik B il A 8 B 5 B (1) I BEAR A1 8 1 0T B 5 b ) HoAth 2
H R H AH R B RER S2EXN)

[0105]  7& 55— fRik @, ik ﬁ:jj}ifhlmfujﬂo 37°C, M [A] 9 1-T2h.

[0106]  7E 75— ARk, ﬁﬁl_ BRGDIBEFEDEE Q11) KA A 7S PR R IE T T
QL HASE (1) *HI_J/\#—F?P%ﬁE?ﬁiﬁ”@tlﬁyﬁmﬂﬁﬁﬁﬁl‘ﬁﬁﬂE‘J?ﬁ‘fﬁk@&ﬁﬂ%ﬁ)l
PR TQ2, MR AMNEE A R E MR R ERE.

[0107]  #& 55— ARik i, prid “ 2= 17 $5Q1/Q2 =2, B =3, i =4,

[0108]  7& 5 — ik, ik ik 18 & U R AR IR B & U & BT, A

8
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REURSME (1 2R 2R SRR , 0 DR SR 0 3 8 RO AN 1 2 R (RIS LR
AL R AME A UIA )

[0109) {5 — (Rl , T A IER F1 O Bk 5 SR B

[010) £ 53— (o3 i, FIFidk A JBLER OO TS 1K 4 5000 KL SR

[011) £ 53— (e e FR SMIRAR 13 00 605 5 B0K 1 W L, b 7L 3y i
s, AN KR

[0112) & 53— fR e et B 0 SNIRAR I O 5T S0 1 4L T 3 2R 1 0 36
B (AR K S ) Sk 650 4R 1 B SO0 B U CRNA 2 1 -3 BRI
ST AR S LB F S 0 28 X k010 SMRDNA 285 2 R AR HIDNA L — L3
IS

[013) £ 53— (R 1, A SMIREE 19 3 1 R 4L 50 B 2R 19 SRR I (A
AR TR 1 F TR 1 U CRNA L FRBE I -3 AR I U i L
S LB 1 B AT B 2 oM A 7 26 PR A R B2 2
(1 el TR A LA 2 1B I NG L TR 1 BRI BL (scFV) |
RIS R 1 R AR, — B

[014) LR, A6 A S FEL 4 o, ARk B A GEANE T SC (s ) o
ACHII ) 2% AR E 2 1145 B AL 2, WATE F WA SR AR 0 R 7 ¢ BT 0 2
B R R

B 21352 FR

[0115]  [& 1 ypKM-K1Pab1-K1eTF4G-N77 A f) Bk & it .
[0116] 2 9pKM-K1Pabl-K1eTF4G-N134 A [ ik B i
[0117] &3 ApKM-K1Pab1-K1eTFAG-N305 A f] ik [ i
[0118]  [&l4 ypKM-K1Pab1-K1eTF4G-N566 A f] 5k B it .
[0119] &5 ApKM-K1Pab1-K1eTFAG-C570 A f] fihr & i
[0120] &6 ApKM-K1Pab1-K1eTFAG-C605 A f i & i
[0121]  P7pKM-K1Pabl-K1eTF4G-C939 A FJ A B i
[0122] (I8 ARSI B B 1L N S s T

B A

[0123]  FESEHiEH , A RKHANC LRI, ¥ — e IF46HE V15 N HPabl 8 HIERE, TR —
ASHTHIRA B A 5 BE 8 S0 35 = B BR R PR AR MBI RICR AEAR H i, R A3 T —
FHA ) G MR R [ e TRAGHS DL, 31 5 N J5Pabl 8 A, TR — RVIBL & A AR SMNE
H RIS R B, AN A g I R USRS F RIS, 3N S E R G =
SERE A TR TR ARV T B T3 SE BEK1PAB1-K 1 e IFAGRR A 28 F 1A B Ak

[0124]  eIF4GEH

[0125]  FRZADH, ZFEEERGH 2 5 E 0 R GA IR G H e IFAFfi 31
“WEF-25 87 IR I DA B T W RS 4R R 7 R B AR (1) FR 552 e TFAF B = A8 11 o 0 R 2H Rl
eIF4E.eIFAGHIeIF4A. e IFAERE R 45 & “ME T 45447 , K e IFAFEE 8 F/EmRNA 5 I JEHH X

9
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e IF4AZ — FIRNASE IERE ; e IFAGI JLT- R BN B AL dn I FE R SO L Be 5 2 MR iG
KA EAE R, 78 Nt 7 sk #e b B AR R B B e IFAGER B KA 56
7E K3 (RNA1.RNA2 .RNA3 . PABP. e IF4E \HEAT/e1F4A) , 7> 7 5mRNA, PABP, e IF4AE flle TF4A T

%4,
[0126] 1 BHEEIGH T
B UG P & A EAKSE (AL
elF1 SUT1 108
eIF1A TIF11 153
e[F2 a SUI2 304
B SUI3 285
Y GCD11 527
e IF2B a GCN3 305
B GCD7 381
Y GCD1 578
8 GCD2 651
€ GCD6 712
eIF3 a RPG1/TIF32 964
[0127] b PRT1 763
c NIPI 812
g TIF35 274
i TIF34 347
] HCR1 265
e TF4A TIF1 395
TIF2 395
e [F4B TIF3/STH1 436
e [FAE cDe33 213
e [F4G TIF1631 952
TIF1632 914
eIF5 TIF5 405
eIF5B FUN12 1002

[0128] Hr, A w4/ tE (Kluyveromyces lactis) e [FAGHIZH L FF 4 UISEQ 1D
NO. : 1F7n s FriRe IFAGHI 8 7 A A0SEQ 1D NO. : 27K

[0129]  Pablytf4 (PabliEH)

[0130]  Pabl@&—N71kDafftJRNAZE &2, H4MRRM (RNA recognition motif 1-4) £5#4)
I AN T AN CTD 25 A 458, (C AR S 45 Mg 32k) 2L e o 45N RRMZS g 38 r 2 6,5 2N 51 FRNP 45 #4) (RNP1/
2) , 57 GRNARI 454 o

[0131] A E4iliZztl Kluyveromyces lactis) fPabl % BRFF %) WSEQ 1D NO. : 3/
7~ s BTk Pab L ) 8 FIA0SEQ 1D NO. :4ff7s .

[0132] RE&EH

[0133]  4nASCHTH, RiE “Bh & . “Pabl-e IFAGEN & 7 7] Bt ], #6Pabl it 5
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e IFAG T B 55 AN [F] 25 /3B 2K 1H) e TRAG T ARl & T8 R i & BR o FEAR K BRI A& 2R A
H1, Pabl TG 5 e IFAG T 18] AT LA 3 BN & A IEE IR Bl R 42 3k o b Ak, Prid i & 2R
ATRLE A B A R IMet s 7T DL B A BAEH S 50K LS A (W6His \8His%E) BiA
AT

[0134]  fRAMERE A Bk &

[0135] fA4IEEH RIERFE B KA HE 24t (E.coli extract,ECE) . %M 214 41}y
(Rabbit reticulocyte Lysate,RRL) \Z & (Wheat germ extract,WGE) .2 3 (Insect
cell extract, ICE) MIAJE RG . — Mt BRI 4R SR B BT& Bk 22 B RHA SN R A LA
(N

[0136]  F¥# B} (veast) FEH B IR HL = AR H B &  FIEHE Jo 18 10 1 D0 25 o G v R TP 15
(Saccharomyces cerevisiae) fEEKEFRE (Pichia pastoris) & RIEE IR EAZEH A
JE R AR AE ), T BRI AT AR S ] A5 AR SR B R kL

[0137] W& 4EMEERE (Kluyveromyces) & —Fh 1 &40 7B BF, Hoh 19 5 v B vl & 4E 9 B):
(Kluyveromyces marxianus) FFLHER 7o &4k f2RE (Kluyveromyces lactis) 42 LM B 72 f#
FH % B o 451 40 FLIR ve & 4E I B 72 — Fhe % DL FLIRR Ay L ME — B Al I AN e U i % B . 5
Tl REAR LG , 2R v B 4E I BEELCE VE 240 20, W R 1) 70 WA RE 77, R I 1) R FIASE o P e 12k
B o K Rl B S B R R RE 0%, AR e E R R4 HEABD
BN HEKIE 7.

[0138]  FEAR A, IERER AN B 0T A 2R AN 25 Sl B i), — DI 32 1) 1 BR AR AR i
G AR BN 5l S e BRI R (AR, FLIR W B 4ERF BRI R 5) ©

[0139]  FE—AR ik St 7 =0, AR BH () I BEAR A1 0T B 52 009 5 DR 408 Jis () LR v
BT RERIE RSt

[0140]  fFE— Al Skt /7 :Arh , AR BHSE M 7 — MR IEINEE B RSN E B SRR &R, I
A AR F 3

[0141]  (a) A3 ELYD ;

[0142]  (b) HTH REE B RY ;

[0143]  (c) FI TG FRNAF D 5

[0144]  (d) B E HRNAKE S .

[0145] 75 5 — e vk, Br ik B BESR UV 9 & b6 B B I I BRI BV 8O AT S B B
g7/

[0146]  1E 5 — ikl , ik & ik RICEFEILE H FAR —FhEl 2 Md s B 1 B
TG REE A RS VR O Tl o BERE (DTT) AUFE 35, BT i 1 575 9 7K 5K
PRV TR  AE S — Lk 5], B i 40 B 52 B SR T IR RE A, i 1 R At B T 20 —
B2 PR IR I I B < BRIPG I BE BB IR B BE e S YR RE 2 —BUH A& s B, BT I 1 1 1) 24
MO A0FE « v B AERE B, AL IR v & YEIE L

(01471 fE 5 —ARIEFIh , B id 40 M52 B R o) I B 20 1) 7K 1 32 B

[0148] 75 55— ARkl , prid 4n M3 BV AN & 9 BE N VR PE I K BE AL R 25 1o

[0149]  7E S —AREFIH , Frik i) & BRNARY SR B 45 « % 1 SR IR A% 1 — IR . — Bl

HEo
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[0150]  7£ 57— Pk ol , Brid ()& R R B B SR04 < 1-20 P R ARG LR L LA IR AE R AR
IR

[0151]  7E 55—tk ol , BTl RNASRE & B A e I BR ], o] DLde B — Mk 2 MPRNAZR &
LA HIRNASE G B ATT RNAR GG .

[0152]  7E 5 —ARiEHIH, iR B 1R T8 U6, TR BE B Ik B 4 BE IR B
BRI —HHAE

[0153]  7E 55 —ARiEHI 4, AT iR 8 7RI T80 &S U8, T IR BB FIRE B N4 BE IR 4
BRIRH . — B HAE

[0154]  7E 5 —AfRIEHIH , Fridae & FAE RStk B T 4L BEIR VLR / B IR VLR B F 50 - bl e
it LA = YRe R g — B HAH 5.

[0155]  7E 55— PRk ol , Frid 2 ph ik B N4 : 4-F8 £ 3R UR G IR . — 2 F SR S R R 0t
z—oHHAG.

[0156]  FEARIERIH , Frid ik o8 E BE Bk R 5 A 58 & 0% (PEG) BB R & 1%
ol LA A A R I IR 1) 8, 5 4 S BE LRI R B (w/v) 0. 1-8% , ik
H,0.5-4%, EAEH, 1-2% , UFrid SE H & otk 210 S E s 1h AR PEGIE B T4 -
PEG3000.PEG8000.PEG6000.PEG33502 — Bk H4H & .

[0157]  fE R — ARk fd , frid R & Z B35+ & (Da) N200-100001) 5 £ — &, 40
PEG200.400.1500.2000.4000.6000.8000. 100002, %1 , 43 75 H3000-10000f) B 2, —
fig

[0158] £ —HFml P ade i) St 7 20, A BR A B AR A1 8 A A 28 R0 « 19 B 20 4
By, 432 O HE IR CRETR , I PR P, WS TR 85 , BRI i% 1 — B IR (ATP) , SR A% 1 — Bk IR
(GTP) , HLMENE % 1 — W (CTP) , M IR rs e A% 1 — W IR (TTP) , RIERIB &, BE R LR , —
TR HEEE (DTT) , R WLER A , RNASR & 14

[0159]  FEAK B, Bk (1) 40 M 52 U AS 5 50 BE R 4 A, i 29 1) 240 g 2 B 046 A T 2R
B AR L FL IZ RNA L ZUBE tRNAG AR B 1 036 AR 75 2 A 4 IR 1 0 e At (R 7 DA %
SRR T o Bb AL, S U ok A — SR E R g R i HAh R, SR 2T
W

[0160]  FEA K EHH, Bk () 4B B2 B P & e 7% 8 920-100mg /m1 , #44£950-100mg/
ml o BT IR B 8 B8 & = 5N Bl s e ik

[0161]  FEA B, I I 1) 240 Ffa 4 B4 1) 1) 88 D7 V25 AN S PR ) — i e 1) o) 6 7 V2 R0 9
DA AR

[0162] (i) 3 AL ;

[0163]  (i1) XF4HA AT ViR AL TR , SRA3 28 BE Bk 1) 0 A 5

[0164] (i) XFEE VR A0 4N BEA T 41 B AR A AL 3 , AT 30754 B R 42470 5

[0165]  (iv) X BT i O AH HE D EAT [V 53 B8, SRAS VAR 23, B9 4R B2 U .

[0166]  FEA K B, Fradk 1 [T 53 88 77 XA S e Sl BR ], — B DL ade i) 77 s B

[0167]  FEAK A, BT il B U S5 A AN S2 R Sl BR 1), — P AR 1) 85 00 2% A1 J95000-100000 X
g, B fEH, 8000-30000 X g

[0168]  FEA KB, Birad B Lo e ) AN B2 K5 il BR 1], — B ILae (1) &5 0o B (8] 240 . Smin—2h, ¢

12
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EHE, 20min-50min.

[0169]  FEA B, B i B0 R il B2 AN 32 R 70l BR A1), A de 1, BT B9 00 AE 1-10°C R 1EAT
B, fE2-6°C N HET,

[0170]  FEAR B, Bk () BE ik Ab 38 77 AN 52 0 I R 1), — i de i e ik b 2 7 =008 R
FHBEBRAEpH A T-8 (BN, 7. 4) N AT AL B, P Ye il e A6 o ot B ), 4L 289 1) Bk e
Wk H N 4-F2 CFENRGE SRR A (B R B EE IREE (A A

(01711 FEAR B, v 3k 4 A A Ak 38 1) 77 20 AS 52 5 it PR ], — P 3t 1 ol 3 1) 248 L A
PR A T B o R A A Rk (Al R AIG U, mepe

[0172]  Fridk kA 3 & Bdd 2 rb A% 1 = W RR VR & 0 9 IV i 4% HF = R IR 19 N i 4%
TF =W RR RS e A 1 = B IR A RS IE M T =BG AR A R B, S PR R I IR R
R 9 PR 1), 36 S B MR AR B R VR FE R0 L 5-5mM, A 4 1. 0-2. OmM.

[0173]  Prad i~ B A Bk R 2 R RRVE S YT B FE R IR EAE R IR LR , ol (45
DAY LAY 28 B o AR MR I L PR B G ((HIF AR T) 20 R AR 2 B - H 2 IR N &R 4
AR A R AR R EAER HER R 2R R M ER EER K
AWefE AT IE R ER R ER ORI I E R G R R A2 &R R Fh & SR R I
W H N0.01-0. 5mM, B 4EHL0 . 02-0 .. 2mM, 710.05.0.06.0.07.0. 08mM.

[0174]  FEARIGERIH , Fridk iRk 718 & B 500 258 RERE o RE R VA BE 38 A AR5 il PR 1) 388
W, BRI J90.03-40wt % , &AL, 0. 08-10wt % , B AEH, 0. 1-5wt % , ATk 85 13 &
AR S E R

[0175]  — kR A A B B o il ddk 2R, B 1 IR S I 2 ok, i B H LA T A
4y :22mM pHNT . 4144 2 FEWR 85 Z i R , 30— 150mMBE R 8, 1. 0-5. OmMAEE FR4E , 1. 5—4mMA%
T =RV A4 ,0.08-0. 24mMA) Z R BRVE 540 » 25mMBE R VLR , 1. TmM =i 75 Bl %, 0. 27mg/
mL T PR LR VA , 1 % -4 % S 4 —1%,0.5% 2% J#EHE,0.027-0.054mg/mL T7 RNASKE S .
[0176]  #E—ARiE St 77 s, AR B R BHA SN B BB R RIE S A : () AR —
H PR R A A, BlPabl-e IF4GRE & A .

[0177]  #E—PLak st 77 2Urh , AR B I B BEAR 18 B i & iR RIE B FG e IFAGE B 5 H
AR R B ) e TRAG B 1 38k SRR T 1 BF (Canmi il B2 B | 50 S e BF45) 4H Y 5kids 5 20 S
17 (WpScTEF1.pScPGK1.pK1TEF1.pK1PGK1.pScADH1 .pScTPI1.pScTDH3.pK1ADHI .
pKITPT1.pK1TDH3%%) #4715 G R IE

[0178]  fEAKEAH, &8 A K Bl A 8 H B ERHAR SR B A Bk 5008 2 s ik s iR
R A A 710 LA, A4S & B 1 il & 85 1 Fe TFAGEE [ Bt & {58 FH IR B RRAA AN 2R 13 TR & ik
& R BA S S AR SNE A B A R

(01791 A BHR = 200 m A

[0180]  (a) A</ HH 18 I 0k PR M0 6 A, A B vy 2050 1A 4 R 2 A0 T 5 T 4 o 1) 366 IR R AT 2
iE, MRS 7 BE RS EE A AR .

(01811  (b) A& BAXS HIE N Z B R I il & B dE— 20 s, AT I8 I A B I k5 2
H A SR R A E R A RGRE

[0182] szt {3 1 e ik 6 AT e $2 v B 1 O & ) B i A Y

[0183]  fESGHIiE Y, A & B @ I CRISPR-Cas9FE K 4 AR , B — A 78 B ) e IFAGER (A

13
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EHFIK. lactisH MYRPABL (KIPABL) &t [ Clify , S 5 $E 1 1 T AN MO AR A 3 R G011 350%
eIF4GE A &A AN, 43 5 5 R [F RNAB & 2 [ Je i A - Hh A s 45 /)4 v] it
A2 5 BRSNS R @ T — RYIAF S8 e IFAG (K1e IFAG-
N77 A (RNAldomainfihsk) ,K1eIF4G-N134 A (RNA1+RNA15PABP [a] (1 X 38k 25) ,K1e IFAG-
N305 A (PABP+PABP B ff) X 38 Bk 2) ,K1e IF4G-N566 A (e [F4E+e IF4E R K X Ik B 25)
K1eIF4G-C570 A (RNA2+2 J5 ) X # B 55) ,K1eIF4G-C605 A (HEAT/eIF4A+2 J Iy [X 4z Gk
%) ,K1eIF46-C939 A (RNA3domain@f?k)) , 7 S5PABLER HiE#: , T F A& & E , ML H
RN BRI RO

[0184]  SFLb B APCALAINCA , Hor, PCAE AN EE I AT A 5 ish 1) B A8 7R I BF B Ak s NCA FHZK
P SR B A DR DNARRAR o

[0185] AR s FR VG 1% Bk H e TFAGHE: [RI ik 38 11 45 #3507 5], Rl B las t Tl 7e & 4 [ Bk e TF4G
5 DAL v 1 A N 1R 64 5 A SR 81 o LAE S FR S (FRIE 5 92017106425174) H ) pKM-
K1Pab1-K1eTFAG-DD KL AR » LAAN[E] 1) 51 P47 S8 AN [) &5 R 3k i 2R 1) P B o AN ) &6 )k ke
[P e IFAGI) B IR 7 31 A= B 1R 17 511 2 W7 #1138 (SEQ 1D NO. :5-SEQ ID NO.:18) , fEPabl
5elF4AG [A) A] L% B &R F 41 (Linker) , 0] LU BIiEREF5.

[0186] iz it 51| 2 7] 25 Ay 3t % Py o s )

(01871 7SIz 49 J5 A P A4 28 2 B A S HR U7 O A 22 ks () FE kb 5 ik, 6 A4 28 SR P A4
JTETEWNAESE R (F11E 5 82017106425174) .

[0188]  1.KIPAB1-K1eIF4G-N77 A fEAADNA Gk 4 Sz 47 38

[0189]  DL7F 2% H i Hh () pKM-K1Pab1-K1e IFAG-DD 5 ki AEAR , UL 51 HIPF : TTGGTGGAGGTGG
ATCTAACCAACCAGCGTACGGTG (SEQ ID NO. :19) F15]|#JPR: AGATCCACCTCCACCAACAGTAG (SEQ 1D
NO. :20) 3E4TPCRY 4 44 #7241 7ul, 1ul. Dpnl,2ul. 10X digestion bufferi&4r,37°C
IS 3h o 4 Dpn T AL HE 5 P24 10uL iI N 1001l DH5a/EKSZ A4 , vK b ik B 30min, 42 C #uif
45s 5, M ImL LB A 72337 CHR 7 85 7% Lh, I A T Amp P E LB 4 15 77, 37 C (5| B 15 7%
Z TR K BREUGAN B v B AE LB AR 1 77 B HR IIR3% 85 7%  PCRAS WU FH A4 5 I fff A s 5 $
HY TR AR AT » 5 % HpKM-K1Pab1-K1e IFAG-N77 A (1) .

[0190]  DApKM-K1Pabl-K1eIFAG-N77 A Jiuki AR , L 5 4F : GTAAAACGACGGCCAGT (SEQ 1D
NO. :21) FIIR : CAGGAAACAGCTATGAC (SEQ ID NO. :22) #E4T#H 38, 45 31| 45 — £k 1 A4 DNA

[0191]  2.KIPABI1-K1eIF4G-N134 A {t{AKDNA 5Tk 44 4 Jz F it

[0192]  DL7E 2% H i 1 () pKM-K 1 Pab1-K1e IFAG-DD 5 ki AR , UL 51 HIPF : TTGGTGGAGGTGG
ATCTGCTGTTTCAGCTAAACCAGCG (SEQ ID NO. :23) H15|#JPR: AGATCCACCTCCACCAACAGTAG (SEQ
ID NO. :20) HEATPCRY 14 K4 84 7= 41 7ul, 1uL. Dpnl,2ul. 10X digestion bufferi@&,37
Cl i 3ho 4 DpnT 4B 5 724 10uL i N 100uL DH5 S AZ AR 4H i rh , oK b ik B 30min, 42 °C #
BA5sfa, M ImL LB A 7R HE3T CHr % 8577 Lh, i AT T AmpHUPELBE 4435 7% , 37 °C {8 & 5
FEZ BT H PRGN B v B FELBYR A 3% 7 B 4R35 15 77 , PCRAS WU FH 14 - M 7 A A i
PRI FRARAT , £ 2 NpKM-K1Pabl-K1e IF4G-N134 A (&]2) .

[0193]  DApKM-K1Pabl-K1eIF4G-N134 A B AR , L 51 #JF : GTAAAACGACGGCCAGT (SEQ
ID NO. :21) FIR: CAGGAAACAGCTATGAC (SEQ D NO. :22) BEATH 1 , 75 3| 5 — £ A1 {ADNA.
[0194]  3.KI1PAB1-K1eIF4G-N305 A {it{AKDNA 5Tk #4) 4 Jz 4 it

14
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[0195]  DL7E 2% H i () pKM-K 1 Pab1-K1e IFAG-DD 5 ki N AEAR , UL 51 HIPF : TTGGTGGAGGTGG
ATCTACTTTGGCCGAAAAATTGAGACTTAAGAG (SEQ ID NO.:24) Fl 3| #PR:
AGATCCACCTCCACCAACAGTAG (SEQ TD NO. :20) #EATPCRY™ 18 444 18 =41 7uL., 1ul DpnT,2ul
10X digestion bufferi@&&,37 CHLIG3h. FDpnTALH J5 =410l i1 100uL DH5a/Z 52 A 41
o, UK 5B 30min, 42°C 45 J5 , TN ImL LB RS 75 3E37 CHR % 5% 5% 1h, 14345 T Amp
PUMELBIE M85 7% , 37 C 8] B 55 7% & 5 s K H o BEEUS AN 5 50 [ 7E LB A 55 57 5 v 3R 3 %
7t , PCRAGE M BH 14 - I 7 1 A S 5 SR B SORL R AT » i 44 A pKM-K1Pab1-K1eIFAG-N305 A (K&]3) .
[0196]  DLpKM-K1Pabl-K1eIF4G-N305 A JFRi AR , LL 51 #F : GTAAAACGACGGCCAGT (SEQ
ID NO. :21) FIR: CAGGAAACAGCTATGAC (SEQ D NO. :22) BEATH 1 , 75 3| 5 — £t AL {ADNA.
[0197]1  4.KI1PAB1-K1eIF4G-N566 A fHAADNA JFRL M S 4 1

[0198]  DL7F 2% H i 1 [F) pKM-K 1 Pab1-K1e IFAG-DD 5 ki N AEAR , UL 5] HIPF : TTGGTGGAGGTGG
ATCTGCTGTTTCAGCTAAACCAGCG (SEQ ID NO. :25) F15|#JPR : AGATCCACCTCCACCAACAGTAG (SEQ
ID NO. :20) HEATPCRY 14 K4 84 7= 4)17ul, 1uL. Dpnl,2ul. 10 Xdigestion bufferiB&,37
CH i 3ho 4 DpnT 4B 5 724 10uL i N 100uL DH5 S AZ AR 4H i rh , oK b i B 30min, 42 °C #
BA5s o, M ImL LB A 7R HE3T CHR 7% 5577 Lh, i AT T AmpHUPELBE 435 7% , 37 °C {8 & 5
TR BT H PSS B ST B AE LB AR 855 7R 3 Hr iR 35 R 97, PCRAST I BH 14 0 77 i\ )
PRI FRARAT , £ 2 HpKM-K1Pabl-K1e IFAG-N566 A (&4) .

[0199]  DLpKM-K1Pabl-K1eIF4G-N566 A JFR AR , LL 51 #IF : GTAAAACGACGGCCAGT (SEQ
ID NO. :21) FIR: CAGGAAACAGCTATGAC (SEQ D NO. :22) BEATH 1 , 75 31| &5 U 28 14 ALK DNA.,
[0200]  5.K1PAB1-K1eIF4G—-C570 A fHAADNAJFRL M EE S 4 1

[0201] DL 7E 2% H1 375 0 9 pKM—K 1 Pab1-K 1 e TFAG-DD Bk A AR , LA 51 4PF : TAAACTTGATTTT
TTGACCTTGATCTTCATCTTGTCC (SEQ ID NO. : 26) F15|#JPR : GAAGATCAAGGTCAAAAAATCAAGTTTA
ATCTTCGCCTCTTCCGCTTG (SEQ ID NO. :27) #EATPCRY 3 M4 H4 /=41 7uL, 1ul. Dpnl,2ul 10
Xdigestion bufferiB#,37 CIRA3h. KDpn A2 5 P~ 4100l I A 100ul DH5a /52 2540
e, UK b J5CE 30min, 42°C 45 J5 , TN ImL LB SRS 75 3E37 CHR % 5% 9% 1h, 14345 T Amp
PUMELBIE M85 7% , 37 C 8 B 55 77 2 5 s [ K H o BEEUS AN 5 50 [ 7E LB AR 55 57 5 v R 3 %
¢ » PORAS I BH 12 5 I > A WA 5 5 SR BUBTUREER AT » il 44 J9pKM-K1Pab1-K1e IF4G-C570 A ([4]5) .
[0202]  DLpKM-K1Pabl-K1eIF4G-C570 A Jithi AR , LA 51 #)F : GTAAAACGACGGCCAGT (SEQ
ID NO.:21) FIR: CAGGAAACAGCTATGAC (SEQ D NO. :22) HEATH™ 18 , 45 31| 5 F1 28 1t AL A DNA .
[0203]  6.K1PAB1-K1eIF4G—-C605 A fHAADNA G S 7 1

[0204] D) 7F 2% H1 375 0 ) pKM-K 1 Pab1-K 1 e TFAG-DD Bk A AR , LA 51 4PF : TAAACTTGATTTT
TTGACCTTGATCTTCATCTTGTCC (SEQ ID NO. :26) F15][#JPR : GATCAAGGTCAAAAAATCAAGTTTATCT
ATTAGATTTTCTATCATCCCTCTTTGAC (SEQ ID NO.:28) #E4T7PCRY 38 44 B4 =41 7ul, 1ul
Dpnl,2ul 10Xdigestion bufferi&&,37 CILiA3h. FDpnI 43 J5 7= 4#10ul ii A 1001l
DHSa/BAZ A5 A A A, VK B 30min, 42 CH45s J5 , A ImL LB RS 7237 CHR 7 8577
Lh, JAG T Amp P MELBRE A R; 77, 37 C I B 1 77 2 B vl FE K H o PR B 5 B AELBYR A4 15 77
Ferh PR 3 7%, PCRAS I FH 14 -0 7 A S, SR B BTRL AR AF , i 44 A pKM-K1Pab1-K1e IF4G-
€605 A (El6) .

[0205]  DLpKM-K1Pabl-K1eIF4G—-C605 A JFRi AR , LL 51 4IF : GTAAAACGACGGCCAGT (SEQ
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ID NO.:21) FIR:CAGGAAACAGCTATGAC (SEQ D NO. :22) HEATH 18 , 45 31| 55 /S 28 AL A DNA .
[0206]  7.K1PAB1-K1eIF4G—-C939 A fHAADNA G M S 47 4

[0207] DL 7F 2% H1 335 0 9 pKM-K 1 Pab1-K 1 e TFAG-DD B R A AR , LA 51 4PF : TAAACTTGATTTT
TTGACCTTGATCTTCATCTTGTCC (SEQ ID NO. : 26) F15|#JPR : GAAGATCAAGGTCAAAAAATCAAGTTTA
TCTTTCCTCCAAAGCCCTCTTCAAG (SEQ ID NO. :29) #EATPCRY 34 K4 34741 7ul, 1uL. Dpnl, 2
ul. 10X digestion bufferi&&,37 CILIA3ho K DpnIALFE 5 =47 10uL i AN 1000l DH5a/# A7
YU, UK ECE 30min, 42°C B4 G, IO ImL LBIRAAE: 772 337 CHR W 55 % 1h, ij A
T Amp P LB A 7 , 37 C 5 B 55 7% 2 H g B K H o BRHGA B2 7a B 7E LB A 15 77 2 ik
Vi 55 77 » PCRAS D BH 1 0 3 A A & » F B Uk AR A7, i 44 W pKM-K1Pab1-K1eTF4G-C939 A
),

[0208]  DLpKM-K1Pabl-K1eIF4G-C939 A Jii i AAEHR , LA 51 #)F : GTAAAACGACGGCCAGT (SEQ
ID NO.:21) FIR:CAGGAAACAGCTATGAC (SEQ 1D NO. :22) HEATY 18 , 45 31| 55 -1 28 1t ALK DNA .
[0209] St {91 3 FLIR v & 4 IR R Ak 2 BH 14 % e

[0210] i . LR v & 47 B b M AE YPD [ A4 3% 7 8k BRI PO 5 %, T-25mL2 X YPD
TR AR L 95 3 iR 3 15 7R 1 0, B 2mL T VT 50mLIR A4 2 X YPD% 97 3 o 4k 23R 3% 1% 77 2-8h . 20
C4AF T 3000g B 0 5minig S 1% REH L, N AN500uL TG B /K B8, [F] RE S 1F R B ol B2 2 i o
B s I 52 A 4RI VR (5% v/vH I, 10% v/ v DMSO) F- 4% BE A v iR T 500uLiZ VAR - 43
FES0uLE L. 5mL O F, -80 CIR- 17

[0211] ¥Rz 4 E T-37 CA4k 15-30s, 13000 B Lr2minFf 225 b 15 o e il 4 A 22 e
W :PEG3350 (50% (w/v)) 2601L,LiAc (1.0M) 36uL,carrier DNA (5.0m g/mL) 20uL,Cas9/
gRNA R 1501, ZE PEBEAARDNA 10uL, NN TE 1 /K B & AR FI360uL . HHUE » 13000 25 12305
ZBx BEiE I ImL YPDYR AR F5 5, , 5595 2-3h, W AL 200uL iR A7 T+ [# & YPD (200ng/mL G418)
BhFRdE, B FR2-3R BRI I

[0212]  ii.fEFLIR vl & 4ERE REAL S5 I ~F AR PR 10-20 B he f , B T 1mL YPD (200mg/
mL G418) VAR K; I Ferh ¥k 37 35 71, DA TRBOAARAR , BA 51 JK1PAB1-CICF1 (K1IPABL/F#1| N
5|4) : TCTCCAGAAGAAGCTACCAAGGCTA (SEQ ID NO. :30) F15]|#/K1eIF4G-CICR1 (K1eIF4GF 41
W 514 : TTCTCTTCGACAGCCTTCTTAGCAG (SEQ ID NO. :31) ;K1eIF4G-CICF1 (K1eIF4GF 1A
514)) : TACCCAAGTGACATTACGCCTCC (SEQ ID NO.:32) FIK1PAB1-CICRL (K1PABLJFFIM 514) -
TTGGAAGACCCCATTTTCATAGGGA (SEQ ID NO. :33) #EATPCRY ™14, XFK1PAB1£Z s K1 e IFAGHH N\ 3k
ATPCRAS M , PCREE SR BH 14 FH- 220 I 77 465 7 T TR PR, 0 A BH I BT

[0213] Syt 451) 4 TS At T AR A &/ M R 2 0

[0214] ¥ JE [R 240 Ji5 (1) FLIR v & 4 19 BF B A 1] 46 AR A0 B B o6 AR &%, FF DDA 38 i 2%
R G (EGFP) J PRIDNARSAR DL I A8 iU i i R 1) 2 B IRRE 0 o oA e AR 22 B 120
30°CHIFA G, 5 B B 292-6h. )R M &5 R J5 , LRI E T Envision 21202 DRelgHR1X
(Perkin Elmer) , #5240, & MIEGFP{E 5 51 55, X 2% Y6 H.47{H (Relative Fluorescence
Unit,RFU) 1E i 1 AT

[0215]  [EIFE], PCA A LR Ui () B9 A P BE B ik, 4 L ) 2% A e 1 BT 6 1A 2%, 4 R [
FER) 7 V54T I i 3 BHIERE 77 s NC& 7 i1l £ B4R 0 8 3 A Bufk &9 A I NEGFPJE K DNA,
T A AHREARFR R K o

16
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[0216] 7R3k I 4 Karh , AR 46 M ek AR (0 i 2 6 1M TR PABL K1 TFAGES 9394 i
AR (AR 2B L3 2) K1 e TRAG Nt 45 M3 k5 O 3 i & 2R K1 PAB1-K1e TFAG-NT7 A
K1PAB1-K1eIF4G-N134 A JZK1PAB1-K1eIF4G-N305 A #5E J H 4t Tl & & (1K 1PABL-
K1eTFAGHI 8 (B PE20% . i hK1PABL-K1e TF4G-N134 A Bt , Ho Ak ShEE 1 Bk % 2
K1PAB1-K1e TFAGZE K 26 . 64 , /2 BF A= U I B R AR PCHY 254% o IX R B XTK1 e IFAGHY) BLi& e
A R R I REAR AR S R 2B R B AR (E18) «

[0217]

ENEER A TS Datal Data2 Data3 T LAE
K1Pabl1-K1eIF4G-N77 A 316 269 279 288
K1Pabl-Kl1eIF4G-N134 A 470 536 537 514.33
K1Pabl1-K1eIF4G-N305 A 176 190 200 188.67
K1Pabl-K1eIF4G-N566 A 15 17 15 15.67
K1Pabl1-K1eIF4G-C570 A 9 10 10 9.67
K1Pabl1-K1eIF4G-C605 A 10 11 12 11
K1Pabl1-K1eIF4G-C939 A 11 10 10 10.33
K1Pabl KlelIF4G 75 77 81 77.67
pC 20 20 21 20.33
NC 7 9 9 8.33
[0218] %2

[0219]  Horp,PC: AR MOE Y B A B BE TR K sNC: K 7Rnegative control, BPHEXT

[0220]  Fiksige 45 KRR - 8t FLIR o0 & 4ERF BEK1 e IF4GHE DR ) 4 My dskdt AT i , e 5
K1Pab 1 fE B il 5 8 1 RE W% A I BEAR ST 1 o & Bl & 77 AR B U 0% s UL 2

e IFAGTCFHURNA LA/ BPABPAS # B ERAK , B W% 1 35 1R ) 5 vy SN R 1 ) SRIE

[0221]  FEA W52 K B B SCHRARAEAS B3 v 5| RS2, it n IR 4 — e TR B
SIURE RS LA ER A, £E D8 352 1 AR B _EIRDHE AR 25 AR N AT
DI AS 5 W VR 25 R e sl A2 250, 1K B S840 1 3R 9 A4S R RS BT R BOR 23R 45 B R e (A7
.

17
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Fra3&
<110>
<120>
<130>
141>
<160>
<170>
210> 1
211> 3066
<212> DNA
213>
<400> 1
atgggcgaac

2018

33

acaaccagtt
cctagaaatg
aacaacaaca
gcgtacggtg
ctgtactata
atgagcggac
gcgaaggttg
ccacatactc
gctaacgtta
gtcaaagtac
ccaaagaagg
gctttagetg
gttggaactg
gccaagtctg
gagccaaaac
caagcttctg
accgaggagc
actgaagaaa
gcggaagaac
tcagatgaac
actgaagaac
actgaagaaa
gttgaaactc
ggaaagatta
atttattcct

2018-

08-21

ctacatccga
ctccgcaaaa
ggaaatatga
ataataatgg
tttctgeggg
accagtacca
aaggttatgt
agattactaa
attctcattc
ccgtcgetge
agagccctge
acactttaat
ctaagaaggc
acactgatgc
aagaagctca
cattgacttt
ctaagaccga
taaagactga
caaagtccga
caaagcctga
caaagtcgga
caaaatcgga
cagcaactga
ctgctgatgt
ccatgaccga

tccaataccce

R (R VIR TR 2 7
N [F) 5 R R SR i R A R ) B FL AR 9 R B o5 R I

SIPOSequencelListing 1.0

tcagcaacca
aaacagtgga
tggtaacagg
ttcttecteg
atacattccg
acagcagcaa
ccceccagta
caagtctggt
tcaatctcat
tgctgtatca
tgctaatggt
tgtgaacgat
tgtcgaagag
aagcgttgat
atcagaatca
ggccgaaaaa
ggaactaaag
agaatctaag
ggaactaaag
agaaccaaag
agaatcaaaa
agaatcaaag
agcaaacgcce
tgaaacaaaa
tttcctacag
aagtgacatt

AR E4EfZ L Kluyveromyces lactis)

gctgttgaag
tatgtcaaga
aagaactcta
aataagcact
aactacggcg
cagctgtacg
gtgtctccag
gaacacatag
tcgecgtgceag
tcctetgtgt
aaggaacaat
ttcttggaac
aagggtcctg
actaagacag
caagaaaaga
ttgagactta
actgaagaat
cctgaagaaa
actgaagaac
accgaggaac
actgaagagc
cctgcagaac
gaagaaggtg
cctcgagaag
aagttgaaag

acgcctccaa

18

ctccagttgt
atactgctgg
ggccttataa
atcaaaagta
tatcggcaga
ctgctgetta
ctgetgttte
atattgcttce
ttccagtagt
ctccatcagc
ctccagctaa
aagttaaaag
aggaaccgaa
ggcctacagce
ctaaggaaga
agaggatgga
ctaagcctga
caaagaccga
ctaaggcgga
cgacgactga
caaaaaccga
caaagactga
aaccggctcce
aggctgaagt
aggtttctce
atgatagata

gcaggaggag
aagcggtget
ccaaagaggt
taaccaacca
gtacaaccct
ccagactcca
agctaaacca
cattgctcat
gtcgecteca
ttctccaget
gcctgaagaa
acgcaaggct
ggaatctgtce
cactgaatct
ggctccaget
agctgcaaag
agaaacaaag
ggagctaaag
agaatcaaag
acaaccaaag
ggtattaaag
agaaacagca
tgctggtecce
tgaagacgat
agttgatgat

taaaaagaca

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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agcattaaat
aaatacgatc
cctggttcaa
agtgaaggca
aaatctaata
gaagagccaa
tctaagatga
gaagaagcat
cctatttctg
actttgaaga
tcaatgtacg
tcagaaaccc
caaactgaat
ctacaacctg
ttgggtttgg
gtcttcttet
ctagagtctg
caagttactg
ataaagaacg
attgtcgaac
accattgctce
gaaagagatc
tctagaagag
actaccagat
ccaactaaat
gattaa
210> 2
211> 1021
<212> PRT

atgcatacgg
cagcgtggat
gcggaagagg
gatcgggttc
gatcatacac
aggttgaggt
agaaaacaga
caagaaagat
atgatatcat
ttgtcatcca
cgcaattatg
cagataagac
tccaaacagg
aaatgatgtc
ttcgtttcat
gtttcaagag
tatgtgaact
cagaagctgt
tgatcgaaaa
taagagaaaa
aaattcacga
gccatgggtce
atttctcctce
cgtcatcagt
cttctggtgg

acctgatttc
ggctgaaatg
cgaagataga
caggtccaac
ttccagaaag
tgccecattg
agtcaagtta
gaagtcattg
gaagatcgct
acaaattttc
tggtaaggtc
tggttctcac
atggactgat
cgatgaatac
tggtttcttg
actaatgaag
tttggaaaca
cattgagggt
tggtgacatc
gaggaactgg
agaagaagcc
cagaggtggt
tcattctcac
gagatattct

cgctgccaac

ttgtatcagt
acgagtaaaa
tttagtaagg
tcgaagaaga
gaccgtgaaa
gtcccaagtg
gctccagacg
ctgaataaat
aaccaatcta
aataaggcct
gttaaagact
ttggttttge
caactaccta
tataagatgg
taccgttcga
gatattcaaa
attggtgaac
tcaagcttge
tccagcagaa
aatagtaaaa
ttgaagaggg
tccagacgta
agtcacaatc
gagccaaaga

atgtttgatg

213> A eadifi bt Kluyveromyces lactis)

<400> 2

Met Gly Glu Pro Thr Ser Asp Gln Gln Pro Ala

1

5

10

Val Gln Glu Glu Thr Thr Ser Ser Pro Gln Lys

20

25

Lys Asn Thr Ala Gly Ser Gly Ala Pro Arg Asn

35

40

Asn Arg Lys Asn Ser Arg Pro Tyr Asn Gln Arg

50

95

19

tcaaagaaaa
ttgtcatcce
gtaaggttgg
agtcaaagag
gattcagaga
ctaatagatg
gaacagaact
tgacattaga
gatgggaaga
gcgatgaacc
tagatgatag
attacttagt
caaacgaaga
ctgccgetaa
acttattgac
actctcctac
agttcgaagg
tagacacact
tcaagtttaa
ataagaacga
ctttggagga
tgaatagcga
aaaatagaga
aggaagaaca

cattgatgga

ggtcgatgtt
tcctaagaag
atctctaaga
ggatgataga
ggaagaagtc
ggttcctaaa
ttacgacgcg
aatgttcgaa
aaagggtgag
tcattggtca
cattaaagac
ccaaagatgt
cggtactcct
gagaagaggt
ttccagaatg
tgaagatact
tgctegtatt
attcgaccaa
gttgatcgac
tggtccaaag
aagagaaaga
gagaaactct
cggtttcact
agctccaact

tgccgaagat

Val Glu Ala Pro Val

15

Asn Ser Gly Tyr Val

30

Gly Lys Tyr Asp Gly

45

Gly Asn Asn Asn Asn

60

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3066
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Asn

65

Ala

Glu

Tyr

Pro

Ile

145

Pro

Val

Val

Asn

Thr

225

Ala

Lys

Thr

Glu

Leu

305

Gln

Glu

Glu

Leu

Asn

Tyr

Tyr

Ala

Val

130

Thr

His

Ser

Ser

Gly

210

Leu

Leu

Glu

Gly

Ser

290

Thr

Ala

Glu

Thr

Lys

Gly
Gly
Asn
Ala
115
Val
Asn
Thr
Pro
Pro
195
Lys
Tle
Ala
Ser
Pro
275
Gln
Leu
Ser
Thr
Lys

355
Thr

Ser

Val

Pro

100

Ala

Ser

Lys

His

Pro

180

Ser

Glu

Val

Ala

Val

260

Thr

Glu

Ala

Ala

Lys

340

Thr

Glu

Ser

Ser

85

Leu

Tyr

Pro

Ser

Ser

165

Ala

Ala

Gln

Asn

Lys

245

Val

Ala

Lys

Glu

Lys

325

Thr

Glu

Glu

Ser
70

Ala
Tyr
Gln
Ala
Gly
150
His
Asn
Ser
Ser
Asp
230
Lys
Gly
Thr
Thr
Lys
310
Thr
Glu

Glu

Pro

Asn

Gly

Tyr

Thr

Ala

135

Glu

Ser

Val

Pro

Pro

215

Phe

Ala

Thr

Glu

Lys

295

Leu

Glu

Glu

Leu

Lys

Lys
Tyr
Asn
Pro
120
Val
His
Gln
Thr
Ala
200
Ala
Leu
Val
Asp
Ser
280
Glu
Arg
Glu
Leu
Lys

360
Ala

His Tyr Gln

Ile

Gln

105

Met

Ser

Ile

Ser

Val

185

Val

Lys

Glu

Glu

Thr

265

Ala

Glu

Leu

Leu

Lys

345

Thr

Glu

20

Pro
90

Tyr
Ser
Ala
Asp
His
170
Ala
Lys
Pro
Gln
Glu
250
Asp
Lys
Ala
Lys
Lys
330
Thr

Glu

Glu

75

Asn
Gln
Gly
Lys
Tle
155
Ser
Ala
Val
Glu
Val
235
Lys
Ala
Ser
Pro
Arg
315
Thr
Glu

Glu

Ser

Lys

Tyr

Gln

Gln

Pro

140

Ala

Arg

Ala

Gln

Glu

220

Lys

Gly

Ser

Glu

Ala

300

Met

Glu

Glu

Thr

Lys

Tyr
Gly
Gln
Gly
125
Ala
Ser
Ala
Val
Ser
205
Pro
Arg
Pro
Val
Glu
285
Glu
Glu
Glu
Ser
Lys

365
Ala

Asn
Val
Gln
110
Tyr
Lys
Tle
Val
Ser
190
Pro
Lys
Arg
Glu
Asp
270
Ala
Pro
Ala
Ser
Lys
350

Ser

Glu

Gln

Ser

95

Gln

Val

Val

Ala

Pro

175

Ser

Ala

Lys

Lys

Glu

255

Thr

Gln

Lys

Ala

Lys

335

Pro

Glu

Glu

Pro
80

Ala
Leu
Pro
Glu
His
160
Val
Ser
Ala
Asp
Ala
240
Pro
Lys
Ser
Pro
Lys
320
Pro
Glu

Glu

Pro
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Lys
385
Ser
Glu
Glu
Asn
Ala
465
Gly
Pro
Pro
Asp
Ala
545
Pro
Gly
Lys
Arg
Val
625
Ser

Leu

Lys

370

Pro
Asp
Val
Pro
Ala
450
Asp
Lys
Val
Asn
Phe
530
Trp
Gly
Ser
Lys
Lys
610
Glu
Lys

Tyr

Leu

Glu
Glu
Leu
Lys
435
Glu
Val
Tle
Asp
Asp
515
Leu
Met
Ser
Leu
Ser
595
Asp
Val
Met

Asp

Thr
675

Glu
Pro
Lys
420
Thr
Glu
Glu
Thr
Asp

500
Arg

Ala

Ser

580

Lys

Arg

Ala

Lys

Ala

660
Leu

Pro
Lys
405
Thr
Glu
Gly
Thr
Met
485
Tle
Tyr
Gln
Glu
Gly
565
Ser
Arg
Glu
Pro
Lys
645

Glu

Glu

Lys
390
Ser
Glu
Glu
Glu
Lys
470
Thr
Tyr
Lys
Phe
Met
550
Arg
Glu
Asp
Arg
Leu
630
Thr

Glu

Met

375
Thr

Glu
Glu
Thr
Pro
455
Pro
Asp
Ser
Lys
Lys
535
Thr
Gly
Gly
Asp
Phe
615
Val
Glu

Ala

Phe

Glu
Glu
Pro
Ala
440
Ala
Arg
Phe
Phe
Thr
520
Glu
Ser
Glu
Arg
Arg
600
Arg
Pro
Val

Ser

Glu
680

Glu
Ser
Lys
425
Thr
Pro
Glu
Leu
Gln
505
Ser

Lys

Lys

Ser
585
Lys
Glu
Ser
Lys
Arg

665

Pro

21

Pro
Lys
410
Ser
Glu
Ala
Glu
Gln
490
Tyr
Tle
Val
Tle
Arg
570
Gly
Ser
Glu
Ala
Leu
650

Lys

Ile

Thr
395
Thr
Glu
Glu
Gly
Ala
475
Lys
Pro
Lys
Asp
Val
555
Phe
Ser
Asn
Glu
Asn
635
Ala

Met

Ser

380
Thr

Glu
Glu
Thr
Pro
460
Glu
Leu
Ser
Tyr
Val
540
Tle
Ser
Arg
Arg
Val
620
Arg
Pro

Lys

Asp

Glu
Glu
Ser
Ala
445
Val
Val
Lys
Asp
Ala
525
Lys
Pro
Lys
Ser
Ser
605
Glu
Trp
Asp

Ser

Asp
685

Gln
Pro
Lys
430
Thr
Glu
Glu
Glu
Tle
510
Tyr
Tyr
Pro
Gly
Asn
590
Tyr
Glu
Val
Gly
Leu

670
Ile

Pro
Lys
415
Pro

Glu

Thr

Val
495
Thr
Gly
Asp
Lys
Lys
57h
Ser
Thr
Pro
Pro
Thr
655

Leu

Met

Lys
400
Thr
Ala
Ala
Pro
Asp
480
Ser
Pro
Pro
Pro
Lys
560
Val
Lys
Ser
Lys
Lys
640
Glu

Asn

Lys
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Tle
Val
705
Ser
Ser
Leu
Thr
Met
785
Leu
Thr
Gln
Glu
Glu
865
Tle
Lys
Lys
Glu
His
945
Ser

Asp

Lys

Ala
690
Tle
Met
Tle
His
Asp
770
Met
Gly
Ser
Asn
Thr
850
Ala
Lys
Leu
Asn
Ala
930
Gly
Arg

Gly

Lys

Asn

Gln

Tyr

Lys

Tyr

755

Gln

Ser

Leu

Arg

Ser

835

Ile

Val

Asn

Ile

Lys

915

Leu

Ser

Arg

Phe

Glu

Gln

Gln

Ala

Asp

740

Leu

Leu

Asp

Val

Met

820

Pro

Gly

Ile

Val

900

Asn

Lys

Asp

Thr
980
Glu

Ser
Tle
Gln
725
Ser
Val
Pro
Glu
Arg
805
Val
Thr
Glu
Glu
Tle
885
Tle
Asp
Arg
Gly
Phe
965

Thr

Gln

Arg
Phe
710
Leu
Glu
Gln
Thr
Tyr
790
Phe
Phe
Glu
Gln
Gly
870
Glu
Val
Gly
Ala
Gly
950
Ser

Thr

Ala

Trp
695
Asn
Cys
Thr
Arg
Asn
775
Tyr
Tle
Phe
Asp
Phe
855
Ser
Asn
Glu
Pro
Leu
935
Ser
Ser

Arg

Pro

Glu
Lys
Gly
Pro
Cys
760
Glu
Lys
Gly
Cys
Thr
840
Glu
Ser
Gly
Leu
Lys

920
Glu

His

Ser

Thr

Glu Lys Gly

Ala
Lys
Asp
745
Gln
Asp
Met
Phe
Phe
825
Leu
Gly
Leu
Asp
Arg
905
Thr
Glu
Arg
Ser
Ser
985

Pro

22

Cys
Val
730
Lys
Thr
Gly
Ala
Leu
810
Lys
Glu
Ala
Leu
Tle
890
Glu
Tle
Arg
Met
His
970

Ser

Thr

Asp
715
Val
Thr
Glu
Thr
Ala
795
Tyr
Arg
Ser
Arg
Asp
875
Ser
Lys
Ala
Glu
Asn
955
Ser

Val

Lys

Glu
700
Glu
Lys
Gly
Phe
Pro
780
Ala
Arg
Leu
Val
Tle
860
Thr
Ser
Arg
Gln
Arg
940
Ser
His
Arg

Ser

Thr

Pro

Asp

Ser

Gln

765

Leu

Lys

Ser

Met

Cys

845

Gln

Leu

Arg

Asn

Ile

925

Glu

Glu

Asn

Tyr

Ser

Leu

His

Leu

His

750

Thr

Gln

Arg

Asn

Lys

830

Glu

Val

Phe

Ile

910

His

Arg

Gln

Ser
990
Gly

Lys
Trp
Asp
735
Leu
Gly
Pro
Arg
Leu
815
Asp
Leu
Thr
Asp
Lys
895
Asn
Glu
Asp
Asn
Asn
975

Glu

Gly

Tle
Ser
720
Asp
Val
Trp
Glu
Gly
800
Leu
Tle
Leu
Ala
Gln
880
Phe
Ser
Glu
Arg
Ser
960
Arg

Pro

Ala
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995

1000

Ala Asn Met Phe Asp Ala Leu Met Asp Ala Glu

1010
<210> 3
211> 1779
<212> DNA

1015

213> A eadifi bt Kluyveromyces lactis)

<400> 3

atgtctgata
cagcaaccag
tctgtttcta
attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta
ttcatcaaga
ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg
gaacaatacc
ttggacgatt
acctctgcta
ttctettete
ggtaagccat
caacaaattc
gcegetgetg
ccaagaggtt
aagaacggta
caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
210> 4

ttactgaaaa
ctcaatctgce
aggttgaaaa
cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga
acttgcaccc
tcttgtcttg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca
gtttggaaaa
ccatcgatga
gagtcatgag
cagaagaagc
tgtacgttge
aagccagaaa
ctggtatgcce
tcccaggtcece
tggtcccacce
cacctcaaaa
gacaagcctt
ccgectggtaa
tggacaacga

tcaagaagga

aactgctgag
cagtgctcca
caacaacgct
cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca
agccattgac
taaagttgct
agaatccgat
agtttacgtt
ggctaacttc
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac
attggctaag
cgaaaaattg
agaccaagag
taccaaggct
cattgctcaa
ccaaatcaga
aggccaatac
aaacccaggt
accacaacaa
ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt

acaagaagct

caattggaaa
tccacttctg
tcattgtacg
tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa
aacaaggctt
ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctcccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg
aaggaagaat
ggtaactcta
atgaccgaaa
agaaaggatg
ttccaacaac
atgccacaaa
atgaacggcc
tttgctggta
agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat

caagcttaa

23

1005
Asp Asp
1020

acttgcagat
cttctgaaag
ttggtgaatt
gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc
tgcatgaaac
atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt
tcgcceccata
agggtttcgg
agaaccaaca
tcagaagatc
agcaacaaca
tgttctatgg
caatgggtgce
gaccaaacgg
aacaacacta
aggtcagtgce
atctaccacc

tccaagaagc

caacgatgat
cgaagcttct
ggatccaaac
ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact
tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac
catcaagaac
cggtaccatc
tttcgtttgt
aattgttgce
ccaattggct
acaagctgct
tgttatggcce
cggtattcca
tccaatgtac
catccaacaa
caagattgac
acagcaagtc

cttagctgcet

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1779
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<211> 592
<212> PRT
213> F R &4} (Kluyveromyces lactis)
<400> 4

Met
1
Tle
Ser
Asn
Leu
65
Val
Asn
Tyr
Asp
Leu
145
Phe
Ser
Asp
Tyr
Glu
225
Glu

Ile

Phe

Ser
Asn
Ala
Ala
50

Leu
Cys
Tyr
Ala
Pro
130
His

Gly

Ala
Val
210
Ala
Thr

Val

Gly

Asp Ile Thr Glu Lys Thr

Asp Asp
20

Ser Glu

35

Ser Leu

Tyr Asp

Arg Asp

Thr Asp
100

Glu Ile

115

Ala Tle

Pro Ala
Glu Val
Gly Phe
180
Ile Glu
195
Ala Met
Lys Ala
Thr Asp
Ser Ala

260
Phe Val

5
Gln

Ser

Val
Ala
85

Tyr
Asn
Arg
Tle
Leu
165
Gly
Ala
His
Asn
Glu
245

Ala

Asn

Gln
Glu
Val
Phe
70

Val
Glu
Gly
Lys
Asp
150
Ser
Phe
Val
Val
Phe
230
Glu

Leu

Phe

Pro
Ala
Gly
55

Ser
Thr
Ala
Arg
Lys
135
Asn
Cys
Val
Asn
Pro
215
Thr
Phe

Glu

Val

Ala
Ser
40

Glu
Pro
Lys
Gly
Pro
120
Gly
Lys
Lys
His
Gly
200
Lys
Asn

Glu

Lys

Ala
Gln
25

Ser
Leu
Leu
Ala
Lys
105
Cys
Ser
Ala
Val
Phe
185
Met
Lys
Tle
Gln
Asp
265
His

24

Glu
10

Ser
Val
Asp
Gly
Ser
90

Lys
Arg
Gly
Leu
Ala
170
Lys
Leu
Asp
Tyr
Leu
250

Ala

Asn

Gln
Ala
Ser
Pro
Pro
75

Leu
Ala
Tle
Asn
His
155
Leu
Glu
Met
Arg
Val
235
Phe

Glu

Ala

Leu
Ser
Lys
Asn
60

Tle
Gly
Tle
Met
Tle
140
Glu
Asp
Glu
Asn
Tle
220
Lys
Ser

Gly

Ala

Glu
Ala
Val
45

Tle
Ser
Tyr
Gln
Trp
125
Phe
Thr
Glu
Ser
Gly
205
Ser
Asn
Gln

Lys

Ala

Asn

Pro

30

Glu

Thr

Ser

Ala

Glu

110

Ser

Ile

Phe

Asn

190

Leu

Lys

Ile

Pro
270
Lys

Leu
15

Ser
Asn
Glu
Tle
Tyr
95

Leu
Glu
Lys
Ser
Gly
175
Ala
Glu
Leu
Asp
Gly
255

Lys

Ala

Gln
Thr
Asn
Ala
Arg
80

Val
Asn
Arg
Asn
Thr
160
Asn
Lys
Val
Glu
Val
240
Glu

Gly

Val
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Glu
Arg
305
Glu
Phe
Glu
Gln
Glu
385
Gly
Ser
Gln
Gln
Pro
465
Lys
Gly
Gln
Glu
Ala
545

Ile

Ala

Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys
Gln
Gln
Tyr
450
Gly
Asn
Pro
Gln
Gln
530
Gly

Gln

Leu

275
Leu

Gln
Tyr
Lys
Ala
355
Gly
Ala
Pro
Leu
Gln
435
Met
Pro
Gly
Met
Gln
515
Leu
Lys

Leu

Ala

Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala
420
Gln
Pro
Asn
Met
Tyr
500
His
Tyr
Tle

Leu

Ala
580

Gly

Lys

Leu

325

Leu

Tyr

Ser

Lys

Tyr

405

Gln

Gln

Gln

Pro

Val

485

Gln

Tyr

Lys

Thr

565
Tyr

Lys
Tyr
310
Glu
Asp
Gly
Lys
Ala
390
Val
Gln
Gln
Met
Gly
470
Pro
Gly
Ile
Lys
Gly
550

Asn

Glu

Glu
295
Glu
Lys
Asp
Thr
Gly
375
Met
Ala
Tle
Ala
Phe
455
Met
Pro
Met
Gln
Val
535
Met

Asp

Asn

280
Phe

Arg
Leu
Ser
Tle
360
Phe
Thr
Tle
Gln
Ala
440
Tyr
Asn
Pro
Pro
Gln
520
Ser
Tle

Glu

Phe

Lys
Ala
Ala
Tle
345
Thr
Gly
Glu
Ala
Ala
425
Ala
Gly
Gly
Gln
Pro
505
Gln
Ala
Leu

Gln

Lys
585

25

Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410
Arg
Ala
Val
Pro
Gln
490
Gln
Lys
Lys
Asp
Phe

570
Lys

Gln
Glu
315
Phe
Asp
Ala
Val
Asn
395
Arg
Asn
Ala
Met
Met
475
Phe
Asn
Gln
Tle
Leu
555

Glu

Glu

Ala
300
Leu
Gln
Glu
Arg
Cys
380
Gln
Lys
Gln
Ala
Ala
460
Gly
Ala
Gln
Arg
Asp
540
Pro

Gln

Gln

285
Leu

Lys
Gly
Lys
Val
365
Phe
Gln
Asp
Ile
Gly
445
Pro
Ala
Gly
Phe
Gln
525
Asp
Pro

Gln

Glu

Tyr
Lys
Val
Leu
350
Met
Ser
Ile
Val
Arg
430
Met
Arg
Gly
Arg
Pro
510
Ala
Glu
Gln

Phe

Ala
590

Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415
Phe
Pro
Gly
Tle
Pro
495
Arg
Leu
Asn
Gln
Gln

575
Gln

Gly
Tyr
320
Leu
Glu
Asp
Pro
Ala
400
Arg
Gln
Gly
Phe
Pro
480
Asn
His
Gly
Ala
Val
560

Glu

Ala
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<210> 5
<211> 4701
<212> DNA

213> NTF%)(Artificial Sequence)

<400> 5

atgtctgata
cagcaaccag
tctgtttcta
attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta
ttcatcaaga
ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg
gaacaatacc
ttggacgatt
acctctgcta
ttctettete
ggtaagccat
caacaaattc
gcegetgetg
ccaagaggtt
aagaacggta
caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
ggttcaactc
ggatctaacc
gcagagtaca

gcttaccaga

ttactgaaaa
ctcaatctgce
aggttgaaaa
cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga
acttgcaccc
tcttgtecttg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca
gtttggaaaa
ccatcgatga
gagtcatgag
cagaagaagc
tgtacgttgce
aagccagaaa
ctggtatgcce
tcccaggtcece
tggtcccacce
cacctcaaaa
gacaagcctt
ccgectggtaa
tggacaacga
tcaagaagga
aagatgaagt
aaccagcgta
accctctgta

ctccaatgag

aactgctgag
cagtgctcca
caacaacgct
cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca
agccattgac
taaagttgct
agaatccgat
agtttacgtt
ggctaacttce
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac
attggctaag
cgaaaaattg
agaccaagag
taccaaggct
cattgctcaa
ccaaatcaga
aggccaatac
aaacccaggt
accacaacaa
ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt
acaagaagct
tcaaggtcca
cggtgtttet
ctataaccag

cggacaaggt

caattggaaa
tccacttctg
tcattgtacg
tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa
aacaaggctt
ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctcccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg
aaggaagaat
ggtaactcta
atgaccgaaa
agaaaggatg
ttccaacaac
atgccacaaa
atgaacggcc
tttgectggta
agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat
caagctggtg
catgctggta
gcgggataca
taccaacagc

tatgtccecce

26

acttgcagat
cttctgaaag
ttggtgaatt
gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc
tgcatgaaac
atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt
tcgcceccata
agggtttcgg
agaaccaaca
tcagaagatc
agcaacaaca
tgttctatgg
caatgggtgce
gaccaaacgg
aacaacacta
aggtcagtgce
atctaccacc
tccaagaagc
gaggtggatc
agtctactgt
ttccgaacta
agcaacagct

cagtagtgtc

caacgatgat
cgaagcttct
ggatccaaac
ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact
tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac
catcaagaac
cggtaccatc
tttcgtttgt
aattgttgce
ccaattggct
acaagctgct
tgttatggcce
cggtattcca
tccaatgtac
catccaacaa
caagattgac
acagcaagtc
cttagctgcet
tggaggtgga
tggtggaggt
cggecgtatceg
gtacgctget
tccagctget

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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gtttcagcta
gcttccattg
gtagtgtcge
tcagcttcte
gctaagcctg
aaaagacgca
ccgaaggaat
acagccactg
gaagaggctc
atggaagctg
cctgaagaaa
accgaggagc
gcggaagaat
actgaacaac
accgaggtat
actgaagaaa
gcteectgetg
gaagttgaag
tctccagttg
agatataaaa
gaaaaggtcg
atccctccta
gttggatctce
aagagggatg
agagaggaag
agatgggttc
gaactttacg
ttagaaatgt
gaagaaaagg
gaacctcatt
gatagcatta
ttagtccaaa
gaagacggta
gctaagagaa
ttgacttcca
cctactgaag
gaaggtgctce
acactattcg

tttaagttga

aaccagcgaa
ctcatccaca
ctccagctaa
cagctgtcaa
aagaaccaaa
aggctgettt
ctgtcgttgg
aatctgccaa
cagctgagcce
caaagcaagc
caaagaccga
taaagactga
caaaggcgga
caaagtcaga
taaagactga
cagcaactga
gtccecgttga
acgatggaaa
atgatattta
agacaagcat
atgttaaata
agaagcctgg
taagaagtga
atagaaaatc
aagtcgaaga
ctaaatctaa
acgcggaaga
tcgaacctat
gtgagacttt
ggtcatcaat
aagactcaga
gatgtcaaac
ctcctctaca
gaggtttggg
gaatggtctt
atactctaga
gtattcaagt
accaaataaa

tcgacattgt

ggttgagatt
tactcattct
cgttaccgtce
agtacagagc
gaaggacact
agctgctaag
aactgacact
gtctgaagaa
aaaaccattg
ttctgctaag
ggagctaaag
agaaacaaag
agaaccaaag
tgaaccaaag
agaaccaaaa
agaaacagca
aactcctget
gattaccatg
ttccttccaa
taaatatgca
cgatccagcg
ttcaagcgga
aggcagatcg
taatagatca
gccaaaggtt
gatgaagaaa
agcatcaaga
ttctgatgat
gaagattgtc
gtacgcgcaa
aaccccagat
tgaattccaa
acctgaaatg
tttggttegt
cttctgttte
gtctgtatgt
tactgcagaa
gaacgtgatc

cgaactaaga

actaacaagt
cattctcaat
gctgetgetg
cctgetgeta
ttaattgtga
aaggctgtceg
gatgcaagcg
gctcaatcag
actttggcceg
accgaggaac
actgaagaat
tccgaggaac
cctgaagaac
tcggaagaat
tcggaagaat
actgaagcaa
gatgttgaaa
accgatttcc
tacccaagtg
tacggacctg
tggatggetg
agaggcgaag
ggttccaggt
tacacttcca
gaggttgccce
acagaagtca
aagatgaagt
atcatgaaga
atccaacaaa
ttatgtggta
aagactggtt
acaggatgga
atgtccgatg
ttcattggtt
aagagactaa
gaacttttgg
gctgtcattg
gaaaatggtg

gaaaagagga

27

ctggtgaaca
ctcattcgeg
tatcatccte
atggtaagga
acgatttctt
aagagaaggg
ttgatactaa
aatcacaaga
aaaaattgag
taaagactga
ctaagcctga
taaagactga
caaagaccga
caaaaactga
caaagcctgce
acgccgaaga
caaaacctcg
tacagaagtt
acattacgcc
atttcttgta
aaatgacgag
atagatttag
ccaactcgaa
gaaaggaccg
cattggtccce
agttagctcc
cattgctgaa
tcgctaacca
ttttcaataa
aggtcgttaa
ctcacttggt
ctgatcaact
aatactataa
tcttgtaccg
tgaaggatat
aaacaattgg
agggttcaag
acatctccag

actggaatag

catagatatt
tgcagttcca
tgtgtctcca
acaatctcca
ggaacaagtt
tcctgaggaa
gacagggcct
aaagactaag
acttaagagg
agaatctaag
agaaacaaag
agaacctaag
ggaaccgacg
agagccaaaa
agaaccaaag
aggtgaaccg
agaagaggct
gaaagaggtt
tccaaatgat
tcagttcaaa
taaaattgtc
taagggtaag
gaagaagtca
tgaaagattc
aagtgctaat
agacggaaca
taaattgaca
atctagatgg
ggcctgegat
agacttagat
tttgcattac
acctacaaac
gatggctgece
ttcgaactta
tcaaaactct
tgaacagttc
cttgctagac
cagaatcaag

taaaaataag

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
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aacgatggtc
gaggaaagag
agcgagagaa
agagacggtt
gaacaagctc
atggatgccg
<210> 6

211> 1566
<212> PRT

caaagaccat
aaagagaaag
actcttctag
tcactactac
caactccaac

aagatgatta

tgctcaaatt cacgaagaag

agatcgccat gggtccagag

aagagatttc tcctctcatt

cagatcgtca tcagtgagat

taaatcttct ggtggegetg

a

213> NT.HF%)(Artificial Sequence)

<400> 6
Met Ser
1

Ile

Asp

Asn Asp

Ala Ser
35

Ser

Ser

Ala
50
Leu

Asn
Leu Tyr
65
Val

Cys Arg

Asn Tyr Thr

Ala Glu
115
Ala

Tyr

Pro
130
His

Asp
Leu Pro
145
Phe

Gly Glu

Ser Arg Gly

Ala Ile
195
Ala

Asp

Val
210

Tyr

Ile Thr
5
Gln

Gl
Asp Gl
20
Glu

Ser Gl

Leu Tyr Va

Val Ph
70
Va

Asp

Ala
85
Tyr

Asp

Asp Gl

100

Tle Asn Gl

Ile Arg Ly

Ala Ile As

15

Val Leu Se

165

Phe Gly Ph

180

Glu Ala Va

Met His Va

u

n

u

1

e

1

u

y

S

p
0

r

e

1

1

Lys Thr

Pro Ala

Ala Ser
40
Gly Glu
55
Ser Pro

Thr Lys

Ala Gly

Pro
120
Gly

Arg

Lys
135
Asn Lys

Cys Lys

Val His
Gly
200
Lys

Asn

Pro
215

Ala
Gln
25

Ser
Leu
Leu
Ala
Lys
105
Cys
Ser
Ala
Val
Phe
185

Met

Lys

28

Glu
10

Ser
Val
Asp
Gly
Ser
90

Lys
Arg
Gly
Leu
Ala
170
Lys

Leu

Asp

Gln

Ala

Ser

Pro

Pro

75

Leu

Ala

Ile

Asn

His

155

Leu

Glu

Met

Arg

aagccttgaa
gtggttccag
ctcacagtca
attctgagcce

ccaacatgtt

Leu Glu Asn

Ala Pro
30

Glu

Ser

Val
45
Tle

Lys
Asn Thr
60

Tle Ser Ser

Gly Tyr Ala

Ile Gln Glu

110

Met Trp Ser
125

Ile Phe

140

Glu

Ile

Thr Phe

Asp Glu Asn

Glu Asp
190

Leu

Ser

Gly
205

Ser

Asn

Ile
220

Lys

gagggctttg 4440
acgtatgaat 4500
caatcaaaat 4560
aaagaaggaa 4620
tgatgcattg 4680

4701

Leu Gln
15
Ser Thr

Asn Asn

Glu Ala

Ile Arg
80
Tyr Val
95
Leu Asn

Glu Arg

Lys Asn

Thr
160

Asn

Ser

Gly
175
Ala Lys

Glu Val

Leu Glu
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Glu Ala Lys

225
Glu

Tle
Phe
Glu
Arg
305
Glu
Phe
Glu
Gln
Glu
385
Gly
Ser
Gln
Gln
Pro
465
Lys
Gly

Gln

Glu

Thr
Val
Gly
Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys
Gln
Gln
Tyr
450
Gly
Asn
Pro

Gln

Gln

Thr
Ser
Phe
275
Leu
Gln
Tyr
Lys
Ala
355
Gly
Ala
Pro
Leu
Gln
435
Met
Pro
Gly
Met
Gln

515
Leu

Ala
Asp
Ala
260
Val
Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala
420
Gln
Pro
Asn
Met
Tyr
500
His

Tyr

Asn

Glu

245

Ala

Asn

Gly

Lys

Leu

325

Leu

Tyr

Ser

Lys

405

Gln

Gln

Gln

Pro

Val

485

Gln

Tyr

Lys

Phe
230
Glu
Leu
Phe
Lys
Tyr

310
Glu

Gly
Lys
Ala
390
Val
Gln
Gln
Met
Gly
470
Pro
Gly

Ile

Lys

Thr

Phe

Glu

Val

Glu

295

Glu

Lys

Asp

Thr

Gly

375

Met

Ala

Ile

Ala

Phe

455

Met

Pro

Met

Gln

Val

Asn

Glu

Lys

Asp

280
Phe

Leu
Ser
Tle
360
Phe
Thr
Tle
Gln
Ala
440
Tyr
Asn
Pro
Pro
Gln

520

Ser

Ile Tyr Val

Gln
Asp
265
His
Lys
Ala
Ala
Tle
345
Thr
Gly
Glu
Ala
Ala
425
Ala
Gly
Gly
Gln
Pro
505
Gln

Ala

29

Leu
250
Ala
Asn
Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410
Arg
Ala
Val
Pro
Gln
490
Gln

Lys

Lys

235
Phe

Glu
Ala
Gln
Glu
315
Phe
Asp
Ala
Val
Asn
395
Arg
Asn
Ala
Met
Met
475
Phe
Asn

Gln

Ile

Lys

Ser

Gly

Ala

Ala

300

Leu

Gln

Glu

Arg

Cys

380

Gln

Lys

Gln

Ala

Ala

460

Gly

Ala

Gln

Arg

Asp

Asn
Gln
Lys
Ala
285
Leu
Lys
Gly
Lys
Val
365
Phe
Gln
Asp
Ile
Gly
445
Pro
Ala
Gly

Phe

Gln
525

Ile
Tyr
Pro
270
Lys
Tyr
Lys
Val
Leu
350
Met
Ser
Ile
Val
Arg
430
Met
Arg
Gly
Arg
Pro
510

Ala

Glu

Asp
Gly
255
Lys
Ala
Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415
Phe
Pro
Gly
Ile
Pro
495
Arg

Leu

Asn

Val
240
Glu
Gly
Val
Gly
Tyr
320
Leu
Glu
Asp
Pro
Ala
400
Arg
Gln
Gly
Phe
Pro
480
Asn
His
Gly

Ala
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Ala
545
Tle
Ala
Gly
Gly
Pro
625
Ala
Leu
Pro
Glu
His
705
Val
Ser
Ala
Asp
Ala
785
Pro

Lys

Ser

530
Gly

Gln
Leu
Gly
Pro
610
Ala
Glu
Tyr
Pro
Tle
690
Pro
Val
Val
Asn
Thr
770
Ala
Lys

Thr

Glu

Lys
Leu
Ala
Gly
595
His
Tyr
Tyr
Ala
Val
675
Thr
His
Ser
Ser
Gly
755
Leu
Leu
Glu

Gly

Ser
835

Tle
Leu
Ala
580
Gly
Ala
Gly
Asn
Ala
660
Val
Asn
Thr
Pro
Pro
740
Lys
Tle
Ala
Ser
Pro

820
Gln

Thr
Asp
565
Tyr
Ser
Gly
Val
Pro
645
Ala
Ser
Lys
His
Pro
725
Ser
Glu
Val
Ala
Val
805

Thr

Glu

Gly
550
Asn
Glu
Gly
Lys
Ser
630
Leu
Tyr
Pro
Ser
Ser
710
Ala
Ala
Gln
Asn
Lys
790
Val

Ala

Lys

535
Met

Asp
Asn
Gly
Ser
615
Ala
Tyr
Gln
Ala
Gly
695
His
Asn
Ser
Ser
Asp
775
Lys
Gly

Thr

Thr

Tle
Glu
Phe
Gly
600
Thr
Gly
Tyr
Thr
Ala
680
Glu
Ser
Val
Pro
Pro
760
Phe
Ala
Thr

Glu

Lys
840

Leu
Gln
Lys
585
Gly
Val
Tyr
Asn
Pro
665
Val
His
Gln
Thr
Ala
745
Ala
Leu
Val
Asp
Ser

825
Glu

30

Asp
Phe
570
Lys
Ser
Gly
Tle
Gln
650
Met
Ser
Tle
Ser
Val
730
Val
Lys
Glu
Glu
Thr
810

Ala

Glu

Leu
555
Glu
Glu
Thr
Gly
Pro
635
Tyr
Ser
Ala
Asp
His
715
Ala
Lys
Pro
Gln
Glu
795
Asp

Lys

Ala

540

Pro
Gln
Gln
Gln
Gly
620
Asn
Gln
Gly
Lys
Tle
700
Ser
Ala
Val
Glu
Val
780
Lys
Ala

Ser

Pro

Pro
Gln
Glu
Asp
605
Gly
Tyr
Gln
Gln
Pro
685
Ala
Arg
Ala
Gln
Glu
765
Lys
Gly
Ser

Glu

Ala
845

Gln
Phe
Ala
590
Glu
Ser
Gly
Gln
Gly
670
Ala
Ser
Ala
Val
Ser
750
Pro
Arg
Pro
Val
Glu

830
Glu

Gln
Gln
575
Gln
Val
Asn
Val
Gln
655
Tyr
Lys
Tle
Val
Ser
735
Pro
Lys
Arg
Glu
Asp
815

Ala

Pro

Val
560
Glu
Ala
Gln
Gln
Ser
640
Gln
Val
Val
Ala
Pro
720
Ser
Ala
Lys
Lys
Glu
800
Thr

Gln

Lys
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Pro Leu Thr Leu Ala Glu Lys Leu Arg Leu Lys Arg Met Glu Ala Ala
850 855 860
Lys Gln Ala Ser Ala Lys Thr Glu Glu Leu Lys Thr Glu Glu Ser Lys
865 870 875 880
Pro Glu Glu Thr Lys Thr Glu Glu Leu Lys Thr Glu Glu Ser Lys Pro
885 890 895
Glu Glu Thr Lys Thr Glu Glu Leu Lys Thr Glu Glu Thr Lys Ser Glu
900 905 910
Glu Leu Lys Thr Glu Glu Pro Lys Ala Glu Glu Ser Lys Ala Glu Glu
915 920 925
Pro Lys Pro Glu Glu Pro Lys Thr Glu Glu Pro Thr Thr Glu Gln Pro
930 935 940
Lys Ser Asp Glu Pro Lys Ser Glu Glu Ser Lys Thr Glu Glu Pro Lys
945 950 955 960
Thr Glu Val Leu Lys Thr Glu Glu Pro Lys Ser Glu Glu Ser Lys Pro
965 970 975
Ala Glu Pro Lys Thr Glu Glu Thr Ala Thr Glu Glu Thr Ala Thr Glu
980 985 990
Ala Asn Ala Glu Glu Gly Glu Pro Ala Pro Ala Gly Pro Val Glu Thr
995 1000 1005
Pro Ala Asp Val Glu Thr Lys Pro Arg Glu Glu Ala Glu Val Glu Asp
1010 1015 1020
Asp Gly Lys Ile Thr Met Thr Asp Phe Leu Gln Lys Leu Lys Glu Val
1025 1030 1035 1040
Ser Pro Val Asp Asp Ile Tyr Ser Phe Gln Tyr Pro Ser Asp Ile Thr
1045 1050 1055
Pro Pro Asn Asp Arg Tyr Lys Lys Thr Ser Ile Lys Tyr Ala Tyr Gly
1060 1065 1070
Pro Asp Phe Leu Tyr Gln Phe Lys Glu Lys Val Asp Val Lys Tyr Asp
1075 1080 1085
Pro Ala Trp Met Ala Glu Met Thr Ser Lys Ile Val Ile Pro Pro Lys
1090 1095 1100
Lys Pro Gly Ser Ser Gly Arg Gly Glu Asp Arg Phe Ser Lys Gly Lys
1105 1110 1115 1120
Val Gly Ser Leu Arg Ser Glu Gly Arg Ser Gly Ser Arg Ser Asn Ser
1125 1130 1135
Lys Lys Lys Ser Lys Arg Asp Asp Arg Lys Ser Asn Arg Ser Tyr Thr
1140 1145 1150
Ser Arg Lys Asp Arg Glu Arg Phe Arg Glu Glu Glu Val Glu Glu Pro

31
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1155 1160 1165
Lys Val Glu Val Ala Pro Leu Val Pro Ser Ala Asn Arg Trp Val Pro
1170 1175 1180
Lys Ser Lys Met Lys Lys Thr Glu Val Lys Leu Ala Pro Asp Gly Thr
1185 1190 1195 1200
Glu Leu Tyr Asp Ala Glu Glu Ala Ser Arg Lys Met Lys Ser Leu Leu
1205 1210 1215
Asn Lys Leu Thr Leu Glu Met Phe Glu Pro Ile Ser Asp Asp Ile Met
1220 1225 1230
Lys Ile Ala Asn Gln Ser Arg Trp Glu Glu Lys Gly Glu Thr Leu Lys
1235 1240 1245
Ile Val Ile Gln Gln Ile Phe Asn Lys Ala Cys Asp Glu Pro His Trp
1250 1255 1260
Ser Ser Met Tyr Ala Gln Leu Cys Gly Lys Val Val Lys Asp Leu Asp
1265 1270 1275 1280
Asp Ser Ile Lys Asp Ser Glu Thr Pro Asp Lys Thr Gly Ser His Leu
1285 1290 1295
Val Leu His Tyr Leu Val Gln Arg Cys Gln Thr Glu Phe Gln Thr Gly
1300 1305 1310
Trp Thr Asp Gln Leu Pro Thr Asn Glu Asp Gly Thr Pro Leu Gln Pro
1315 1320 1325
Glu Met Met Ser Asp Glu Tyr Tyr Lys Met Ala Ala Ala Lys Arg Arg
1330 1335 1340
Gly Leu Gly Leu Val Arg Phe Ile Gly Phe Leu Tyr Arg Ser Asn Leu
1345 1350 1355 1360
Leu Thr Ser Arg Met Val Phe Phe Cys Phe Lys Arg Leu Met Lys Asp
1365 1370 1375
Ile Gln Asn Ser Pro Thr Glu Asp Thr Leu Glu Ser Val Cys Glu Leu
1380 1385 1390
Leu Glu Thr Ile Gly Glu Gln Phe Glu Gly Ala Arg Ile Gln Val Thr
1395 1400 1405
Ala Glu Ala Val Ile Glu Gly Ser Ser Leu Leu Asp Thr Leu Phe Asp
1410 1415 1420
Gln Ile Lys Asn Val Ile Glu Asn Gly Asp Ile Ser Ser Arg Ile Lys
1425 1430 1435 1440
Phe Lys Leu Ile Asp Ile Val Glu Leu Arg Glu Lys Arg Asn Trp Asn
1445 1450 1455
Ser Lys Asn Lys Asn Asp Gly Pro Lys Thr Ile Ala Gln Ile His Glu
1460 1465 1470

32
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Glu Glu Ala Leu Lys Arg Ala Leu Glu Glu Arg Glu Arg Glu Arg Asp
1475 1480 1485
Arg His Gly Ser Arg Gly Gly Ser Arg Arg Met Asn Ser Glu Arg Asn
1490 1495 1500

Ser Ser Arg Arg Asp Phe Ser Ser His Ser His Ser His Asn Gln Asn

1505 1510 1515 1520

Arg Asp Gly Phe Thr Thr Thr Arg Ser Ser Ser Val Arg Tyr Ser Glu

1525 1530 1535

Pro Lys Lys Glu Glu Gln Ala Pro Thr Pro Thr Lys Ser Ser Gly Gly
1540 1545 1550

Ala Ala Asn Met Phe Asp Ala Leu Met Asp Ala Glu Asp Asp

1555

210> 7
<211> 4530
<212> DNA

1560

213> NTF%)(Artificial Sequence)

<400> 7

atgtctgata
cagcaaccag
tctgtttcta
attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta
ttcatcaaga
ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg
gaacaatacc
ttggacgatt
acctctgcta
ttctettete
ggtaagccat

caacaaattc

ttactgaaaa
ctcaatctgce
aggttgaaaa
cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga
acttgcaccc
tcttgtettg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca
gtttggaaaa
ccatcgatga
gagtcatgag
cagaagaagc
tgtacgttge

aagccagaaa

aactgctgag
cagtgctcca
caacaacgct
cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca
agccattgac
taaagttgct
agaatccgat
agtttacgtt
ggctaacttc
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac
attggctaag
cgaaaaattg
agaccaagag
taccaaggct
cattgctcaa

ccaaatcaga

caattggaaa
tccacttctg
tcattgtacg
tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa
aacaaggctt
ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctcccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg
aaggaagaat
ggtaactcta
atgaccgaaa
agaaaggatg

ttccaacaac

33

1565

acttgcagat
cttctgaaag
ttggtgaatt
gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc
tgcatgaaac
atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt
tcgcceccata
agggtttcgg
agaaccaaca
tcagaagatc

agcCaacCaaca

caacgatgat
cgaagcttct
ggatccaaac
ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact
tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac
catcaagaac
cggtaccatc
tttcgtttgt
aattgttgce
ccaattggct

acaagctgcet

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
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gcegetgetg
ccaagaggtt
aagaacggta
caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
ggttcaactc
ggatctgetg
atagatattg
gcagttccag
gtgtctccat
caatctccag
gaacaagtta
cctgaggaac
acagggccta
aagactaagg
cttaagagga
gaatctaagc
gaaacaaaga
gaacctaagg
gaaccgacga
gagccaaaaa
gaaccaaaga
ggtgaaccgg
gaagaggctg
aaagaggttt
ccaaatgata
cagttcaaag
aaaattgtca
aagggtaagg
aagaagtcaa
gaaagattca
agtgctaata
gacggaacag
aaattgacat
tctagatggg
gcctgegatg

ctggtatgcce
tcccaggtcece
tggtcccacce
cacctcaaaa
gacaagcctt
ccgectggtaa
tggacaacga
tcaagaagga
aagatgaagt
tttcagctaa
cttccattge
tagtgtcgcce
cagcttctee
ctaagcctga
aaagacgcaa
cgaaggaatc
cagccactga
aagaggctcc
tggaagctgce
ctgaagaaac
ccgaggagct
cggaagaatc
ctgaacaacc
ccgaggtatt
ctgaagaaac
ctcctgetgg
aagttgaaga
ctccagttga
gatataaaaa
aaaaggtcga
tceetectaa
ttggatctct
agagggatga
gagaggaaga
gatgggttcce
aactttacga
tagaaatgtt
aagaaaaggg

aacctcattg

aggccaatac
aaacccaggt
accacaacaa
ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt
acaagaagct
tcaaggtcca
accagcgaag
tcatccacat
tccagctaac
agctgtcaaa
agaaccaaag
ggctgettta
tgtcgttgga
atctgccaag
agctgagcca
aaagcaagct
aaagaccgag
aaagactgaa
aaaggcggaa
aaagtcagat
aaagactgaa
agcaactgaa
tccecgttgaa
cgatggaaag
tgatatttat
gacaagcatt
tgttaaatac
gaagcctggt
aagaagtgaa
tagaaaatct
agtcgaagag
taaatctaag
cgcggaagaa
cgaacctatt
tgagactttg
gtcatcaatg

atgccacaaa
atgaacggcc
tttgctggta
agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat
caagctggtg
catgctggta
gttgagatta
actcattctce
gttaccgtceg
gtacagagcc
aaggacactt
gctgctaaga
actgacactg
tctgaagaag
aaaccattga
tctgctaaga
gagctaaaga
gaaacaaagt
gaaccaaagc
gaaccaaagt
gaaccaaaat
gaaacagcaa
actcctgetg
attaccatga
tccttecaat
aaatatgcat
gatccagcecgt
tcaagcggaa
ggcagatcgg
aatagatcat
ccaaaggttg
atgaagaaaa
gcatcaagaa
tctgatgata
aagattgtca

tacgcgcaat

34

tgttctatgg
caatgggtgce
gaccaaacgg
aacaacacta
aggtcagtgce
atctaccacc
tccaagaagc
gaggtggatce
agtctactgt
ctaacaagtc
attctcaatc
ctgctgetgt
ctgctgctaa
taattgtgaa
aggctgtcga
atgcaagcgt
ctcaatcaga
ctttggccega
ccgaggaact
ctgaagaatc
ccgaggaact
ctgaagaacc
cggaagaatc
cggaagaatc
ctgaagcaaa
atgttgaaac
ccgatttccet
acccaagtga
acggacctga
ggatggctga
gaggcgaaga
gttccaggtce
acacttccag
aggttgcccce
cagaagtcaa
agatgaagtc
tcatgaagat
tccaacaaat

tatgtggtaa

tgttatggcce
cggtattcca
tccaatgtac
catccaacaa
caagattgac
acagcaagtc
cttagctgcet
tggaggtgga
tggtggaggt
tggtgaacac
tcattcgegt
atcatcctct
tggtaaggaa
cgatttcttg
agagaagggt
tgatactaag
atcacaagaa
aaaattgaga
aaagactgaa
taagcctgaa
aaagactgaa
aaagaccgag
aaaaactgaa
aaagcctgca
cgccgaagaa
aaaacctcga
acagaagttg
cattacgcct
tttcttgtat
aatgacgagt
tagatttagt
caactcgaag
aaaggaccgt
attggtccca
gttagctcca
attgctgaat
cgctaaccaa
tttcaataag
ggtcgttaaa

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
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gacttagatg atagcattaa agactcagaa accccagata agactggttc tcacttggtt 3720
ttgcattact tagtccaaag atgtcaaact gaattccaaa caggatggac tgatcaacta 3780
cctacaaacg aagacggtac tcctctacaa cctgaaatga tgtccgatga atactataag 3840
atggctgeecg ctaagagaag aggtttgggt ttggttcgtt tcattggttt cttgtaccgt 3900
tcgaacttat tgacttccag aatggtcttc ttctgtttca agagactaat gaaggatatt 3960
caaaactctc ctactgaaga tactctagag tctgtatgtg aacttttgga aacaattggt 4020
gaacagttcg aaggtgctcg tattcaagtt actgcagaag ctgtcattga gggttcaage 4080
ttgctagaca cactattcga ccaaataaag aacgtgatcg aaaatggtga catctccage 4140
agaatcaagt ttaagttgat cgacattgtc gaactaagag aaaagaggaa ctggaatagt 4200
aaaaataaga acgatggtcc aaagaccatt gctcaaattc acgaagaaga agccttgaag 4260
agggctttgg aggaaagaga aagagaaaga gatcgccatg ggtccagagg tggttccaga 4320
cgtatgaata gcgagagaaa ctcttctaga agagatttct cctctcatte tcacagtcac 4380
aatcaaaata gagacggttt cactactacc agatcgtcat cagtgagata ttctgagcca 4440
aagaaggaag aacaagctcc aactccaact aaatcttctg gtggecgetge caacatgttt 4500
gatgcattga tggatgccga agatgattaa 4530
<210> 8
<211> 1509
<212> PRT
213> NTF%)(Artificial Sequence)
<400> 8
Met Ser Asp Ile Thr Glu Lys Thr Ala Glu Gln Leu Glu Asn Leu Gln
1 5 10 15
Ile Asn Asp Asp Gln Gln Pro Ala Gln Ser Ala Ser Ala Pro Ser Thr

20 25 30
Ser Ala Ser Glu Ser Glu Ala Ser Ser Val Ser Lys Val Glu Asn Asn
35 40 45
Asn Ala Ser Leu Tyr Val Gly Glu Leu Asp Pro Asn Ile Thr Glu Ala
50 55 60
Leu Leu Tyr Asp Val Phe Ser Pro Leu Gly Pro Ile Ser Ser Ile Arg
65 70 75 80
Val Cys Arg Asp Ala Val Thr Lys Ala Ser Leu Gly Tyr Ala Tyr Val
85 90 95
Asn Tyr Thr Asp Tyr Glu Ala Gly Lys Lys Ala Ile Gln Glu Leu Asn
100 105 110
Tyr Ala Glu Ile Asn Gly Arg Pro Cys Arg Ile Met Trp Ser Glu Arg
115 120 125
Asp Pro Ala Ile Arg Lys Lys Gly Ser Gly Asn Ile Phe Ile Lys Asn
130 135 140
Leu His Pro Ala Ile Asp Asn Lys Ala Leu His Glu Thr Phe Ser Thr
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145
Phe

Ser
Asp
Tyr
Glu
225
Glu
Tle
Phe
Glu
Arg
305
Glu
Phe
Glu
Gln
Glu
385
Gly
Ser

Gln

Gln

Gly
Arg
Ala
Val
210
Ala
Thr
Val
Gly
Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys
Gln

Gln

Tyr
450

Glu
Gly
Tle
195
Ala
Lys
Thr
Ser
Phe
275
Leu
Gln
Tyr
Lys
Ala
355
Gly
Ala
Pro
Leu
Gln

435
Met

Val
Phe
180
Glu
Met
Ala
Asp
Ala
260
Val
Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala
420

Gln

Pro

Leu
165
Gly
Ala
His
Asn
Glu
245
Ala
Asn
Gly
Lys
Leu
325
Leu
Tyr
Ser
Lys
Tyr
405
Gln

Gln

Gln

150

Ser
Phe
Val
Val
Phe
230
Glu
Leu
Phe
Lys
Tyr
310
Glu
Asp
Gly
Lys
Ala
390
Val
Gln

Gln

Met

Cys
Val
Asn
Pro
215
Thr
Phe
Glu
Val
Glu
295
Glu
Lys
Asp
Thr
Gly
375
Met
Ala
Tle

Ala

Phe
455

Lys
His
Gly
200
Lys
Asn
Glu
Lys
Asp
280
Phe
Arg
Leu
Ser
Ile
360
Phe
Thr
Ile
Gln
Ala

440
Tyr

Val
Phe
185
Met
Lys
Tle
Gln
Asp
265
His
Lys
Ala
Ala
Tle
345
Thr
Gly
Glu
Ala
Ala
425

Ala

Gly

36

Ala
170
Lys
Leu
Asp
Tyr
Leu
250
Ala
Asn
Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410
Arg

Ala

Val

155
Leu

Glu
Met
Arg
Val
235
Phe
Glu
Ala
Gln
Glu
315
Phe
Asp
Ala
Val
Asn
395
Arg
Asn

Ala

Met

Asp
Glu
Asn
Tle
220
Lys
Ser
Gly
Ala
Ala
300
Leu
Gln
Glu
Arg
Cys
380
Gln
Lys
Gln

Ala

Ala
460

Glu
Ser
Gly
205
Ser
Asn
Gln
Lys
Ala
285
Leu
Lys
Gly
Lys
Val
365
Phe
Gln
Asp
Tle
Gly

445

Pro

Asn
Asp
190
Leu
Lys
Ile
Tyr
Pro
270
Lys
Tyr
Lys
Val
Leu
350
Met
Ser
Ile
Val
Arg
430

Met

Arg

Gly
175
Ala
Glu
Leu
Asp
Gly
255
Lys
Ala
Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415
Phe

Pro

Gly

160

Asn
Lys
Val
Glu
Val
240
Glu
Gly
Val
Gly
Tyr
320
Leu
Glu
Asp
Pro
Ala
400
Arg
Gln

Gly

Phe
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Pro
465
Lys
Gly
Gln
Glu
Ala
545
Tle
Ala
Gly
Gly
Ser
625
Tle
Ser
Val
Val
Lys
705
Glu
Glu

Thr

Ala

Gly

Asn

Pro

Gln

Gln

530

Gly

Gln

Leu

Gly

Pro

610

Ala

Asp

His

Ala

Lys

690

Pro

Gln

Glu

Asp

Lys

Pro
Gly
Met
Gln
515
Leu
Lys
Leu
Ala
Gly
595
His
Lys
Tle
Ser
Ala
675
Val
Glu
Val
Lys
Ala

755

Ser

Asn
Met
Tyr
500
His
Tyr
Tle
Leu
Ala
580
Gly
Ala
Pro
Ala
Arg
660
Ala
Gln
Glu
Lys
Gly
740

Ser

Glu

Pro
Val
485
Gln
Tyr
Lys
Thr
Asp
565
Tyr
Ser
Gly
Ala
Ser
645
Ala
Val
Ser
Pro
Arg
725
Pro

Val

Glu

Gly
470
Pro
Gly
Tle
Lys
Gly
550
Asn
Glu
Gly
Lys
Lys
630
Tle
Val
Ser
Pro
Lys
710
Arg
Glu

Asp

Ala

Met

Pro

Met

Gln

Val

535

Met

Asp

Asn

Gly

Ser

615

Val

Ala

Pro

Ser

Ala

695

Lys

Lys

Glu

Thr

Gln

Asn
Pro
Pro
Gln
520
Ser
Tle
Glu
Phe
Gly
600
Thr
Glu
His
Val
Ser
680
Ala
Asp
Ala
Pro
Lys

760

Ser

Gly
Gln
Pro
505
Gln
Ala
Leu
Gln
Lys
585
Gly
Val
Tle
Pro
Val
665
Val
Asn
Thr
Ala
Lys
745
Thr

Glu

37

Pro
Gln
490
Gln
Lys
Lys
Asp
Phe
570
Lys
Ser
Gly
Thr
His
650
Ser
Ser
Gly
Leu
Leu
730
Glu

Gly

Ser

Met
475
Phe
Asn
Gln
Tle
Leu
555
Glu
Glu
Thr
Gly
Asn
635
Thr
Pro
Pro
Lys
Tle
715
Ala
Ser

Pro

Gln

Gly

Ala

Gln

Arg

Asp

540

Pro

Gln

Gln

Gln

Gly

620

Lys

His

Pro

Ser

Glu

700

Val

Ala

Val

Thr

Glu

Ala
Gly
Phe
Gln
525
Asp
Pro
Gln
Glu
Asp
605
Gly
Ser
Ser
Ala
Ala
685
Gln
Asn
Lys
Val
Ala

765
Lys

Gly
Arg
Pro
510
Ala
Glu
Gln
Phe
Ala
590
Glu
Ser
Gly
His
Asn
670
Ser
Ser
Asp
Lys
Gly
750

Thr

Thr

Tle
Pro
495
Arg
Leu
Asn
Gln
Gln
575
Gln
Val
Ala
Glu
Ser
655
Val
Pro
Pro
Phe
Ala
735
Thr

Glu

Lys

Pro
480
Asn
His
Gly
Ala
Val
560
Glu
Ala
Gln
Val
His
640
Gln
Thr
Ala
Ala
Leu
720
Val
Asp

Ser

Glu
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770
Glu Ala Pro
785
Leu Lys Arg

Leu Lys Thr

Lys Thr Glu
835
Thr Glu Glu
850
Glu Glu Ser
865
Glu Pro Thr

Ser Lys Thr

Lys Ser Glu
915
Thr Glu Glu
930
Pro Ala Gly
945
Glu Glu Ala

Leu Gln Lys

Gln Tyr Pro
995
Ser Ile Lys
1010
Lys Val Asp
1025
Lys Ile Val

Asp Arg Phe

Ala

Met

Glu

820

Glu

Thr

Lys

Thr

Glu

900

Glu

Thr

Pro

Glu

Leu

980

Ser

Tyr

Val

Ile

Glu
Glu
805
Glu
Ser
Lys
Ala
Glu
885
Glu
Ser
Ala
Val
Val
965
Lys
Asp

Ala

Lys

Pro
790
Ala
Ser
Lys
Ser
Glu
870
Gln
Pro
Lys
Thr
Glu
950
Glu
Glu

Ile

Tyr

775
Lys

Ala

Lys

Pro

Glu

855

Glu

Pro

Lys

Pro

Glu

935
Thr

Val

Thr

Gly
1015

780

Pro Leu Thr Leu Ala Glu Lys

Lys Gln

Pro Glu
825

Glu Glu

840

Glu Leu

Pro Lys

Lys Ser

Thr Glu
905

Ala Glu

920

Ala Asn

Pro Ala

Asp Gly

Ser Pro
985
Pro Pro

1000
Pro Asp

Tyr Asp Pro Ala

1030

Pro Pro Lys Lys Pro

1045

Ala
810
Glu
Thr
Lys
Pro
Asp
890
Val
Pro
Ala
Asp
Lys
970
Val
Asn
Phe

Trp

Gly

1050

795
Ser Ala Lys Thr

Thr Lys Thr Glu
830

Lys Thr Glu Glu

845
Thr Glu Glu Pro
860

Glu Glu Pro Lys

875

Glu Pro Lys Ser

Leu Lys Thr Glu
910

Lys Thr Glu Glu

925
Glu Glu Gly Glu
940

Val Glu Thr Lys

955

Ile Thr Met Thr

Asp Asp Ile Tyr
990

Asp Arg Tyr Lys

1005
Leu Tyr Gln Phe
1020

Met Ala Glu Met

1035

Ser Ser Gly Arg

Leu
Glu
815
Glu
Leu
Lys
Thr
Glu
895
Glu
Thr
Pro
Pro
Asp
975
Ser
Lys
Lys

Thr

Gly

1055

Arg
800
Glu
Leu
Lys
Ala
Glu
880
Glu
Pro
Ala
Ala
Arg
960
Phe
Phe
Thr
Glu
Ser

1040
Glu

Ser Lys Gly Lys Val Gly Ser Leu Arg Ser Glu Gly Arg

1060

1065

1070

Ser Gly Ser Arg Ser Asn Ser Lys Lys Lys Ser Lys Arg Asp Asp Arg

1075

1080

38

1085
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Lys Ser Asn Arg Ser Tyr Thr Ser Arg Lys Asp Arg Glu Arg Phe Arg
1090 1095 1100
Glu Glu Glu Val Glu Glu Pro Lys Val Glu Val Ala Pro Leu Val Pro
1105 1110 1115 1120
Ser Ala Asn Arg Trp Val Pro Lys Ser Lys Met Lys Lys Thr Glu Val
1125 1130 1135
Lys Leu Ala Pro Asp Gly Thr Glu Leu Tyr Asp Ala Glu Glu Ala Ser
1140 1145 1150
Arg Lys Met Lys Ser Leu Leu Asn Lys Leu Thr Leu Glu Met Phe Glu
1155 1160 1165
Pro Ile Ser Asp Asp Ile Met Lys Ile Ala Asn Gln Ser Arg Trp Glu
1170 1175 1180
Glu Lys Gly Glu Thr Leu Lys Ile Val Ile Gln Gln Ile Phe Asn Lys
1185 1190 1195 1200
Ala Cys Asp Glu Pro His Trp Ser Ser Met Tyr Ala Gln Leu Cys Gly
1205 1210 1215
Lys Val Val Lys Asp Leu Asp Asp Ser Ile Lys Asp Ser Glu Thr Pro
1220 1225 1230
Asp Lys Thr Gly Ser His Leu Val Leu His Tyr Leu Val Gln Arg Cys
1235 1240 1245
Gln Thr Glu Phe Gln Thr Gly Trp Thr Asp Gln Leu Pro Thr Asn Glu
1250 1255 1260
Asp Gly Thr Pro Leu Gln Pro Glu Met Met Ser Asp Glu Tyr Tyr Lys
1265 1270 1275 1280
Met Ala Ala Ala Lys Arg Arg Gly Leu Gly Leu Val Arg Phe Ile Gly
1285 1290 1295
Phe Leu Tyr Arg Ser Asn Leu Leu Thr Ser Arg Met Val Phe Phe Cys
1300 1305 1310
Phe Lys Arg Leu Met Lys Asp Ile Gln Asn Ser Pro Thr Glu Asp Thr
1315 1320 1325
Leu Glu Ser Val Cys Glu Leu Leu Glu Thr Ile Gly Glu Gln Phe Glu
1330 1335 1340
Gly Ala Arg Ile Gln Val Thr Ala Glu Ala Val Ile Glu Gly Ser Ser
1345 1350 1355 1360
Leu Leu Asp Thr Leu Phe Asp Gln Ile Lys Asn Val Ile Glu Asn Gly
1365 1370 1375
Asp Tle Ser Ser Arg Ile Lys Phe Lys Leu Ile Asp Ile Val Glu Leu
1380 1385 1390
Arg Glu Lys Arg Asn Trp Asn Ser Lys Asn Lys Asn Asp Gly Pro Lys

39
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1395
Thr Ile Ala Gln Ile His Glu Glu Glu Ala Leu Lys Arg Ala Leu Glu

1410

1400

1415

1405

1420

Glu Arg Glu Arg Glu Arg Asp Arg His Gly Ser Arg Gly Gly Ser Arg
1430
Arg Met Asn Ser Glu Arg Asn Ser Ser Arg Arg Asp Phe Ser Ser His

1425

1445

1435

1450

Ser His Ser His Asn Gln Asn Arg Asp Gly Phe

1460

1465

Ser Ser Val Arg Tyr Ser Glu Pro Lys Lys Glu
1475
Pro Thr Lys Ser Ser Gly Gly Ala Ala Asn Met

1490

Asp Ala Glu Asp Asp

1505

<210> 9
<211> 4017
<212> DNA

1480

1495

213> NTHF%)(Artificial Sequence)

<400> 9

atgtctgata
cagcaaccag
tctgtttcta
attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta
ttcatcaaga
ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg
gaacaatacc
ttggacgatt

acctctgcta

ttactgaaaa
ctcaatctgce
aggttgaaaa
cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga
acttgcaccc
tcttgtecttg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca
gtttggaaaa
ccatcgatga

gagtcatgag

aactgctgag
cagtgctcca
caacaacgct
cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca
agccattgac
taaagttgct
agaatccgat
agtttacgtt
ggctaacttce
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac
attggctaag
cgaaaaattg

agaccaagag

caattggaaa
tccacttctg
tcattgtacg
tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa
aacaaggctt
ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctcccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg
aaggaagaat

ggtaactcta

40

1440

1455

Thr Thr Thr Arg Ser
1470
Glu Gln Ala Pro Thr

1485

Phe Asp Ala Leu Met

1500

acttgcagat
cttctgaaag
ttggtgaatt
gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc
tgcatgaaac
atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt

tcgcceccata

agggtttegg

caacgatgat
cgaagcttct
ggatccaaac
ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact
tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac
catcaagaac
cggtaccatc
tttcgtttgt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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ttctettete
ggtaagccat
caacaaattc
gcegetgetg
ccaagaggtt
aagaacggta
caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
ggttcaactc
ggatctactt
gctaagaccg
ctaaagactg
acaaagtccg
ccaaagcctg
ccaaagtcgg
ccaaaatcgg
acagcaactg
cctgctgatg
accatgaccg
ttccaatacc
tatgcatacg
ccagcgtgga
agcggaagag
agatcgggtt
agatcataca
aaggttgagg
aagaaaacag
tcaagaaaga
gatgatatca
attgtcatcc
gcgcaattat
ccagataaga
ttccaaacag
gaaatgatgt
gttcgtttca
tgtttcaaga

cagaagaagc
tgtacgttgce
aagccagaaa
ctggtatgcce
tcccaggtcece
tggtcccacce
cacctcaaaa
gacaagcctt
ccgetggtaa
tggacaacga
tcaagaagga
aagatgaagt
tggccgaaaa
aggaactaaa
aagaatctaa
aggaactaaa
aagaaccaaa
aagaatcaaa
aagaatcaaa
aagcaaacgc
ttgaaacaaa
atttcctaca
caagtgacat
gacctgattt
tggctgaaat
gcgaagatag
ccaggtccaa
cttccagaaa
ttgceccatt
aagtcaagtt
tgaagtcatt
tgaagatcgc
aacaaatttt
gtggtaaggt
ctggttctca
gatggactga
ccgatgaata
ttggtttett

gactaatgaa

taccaaggct
cattgctcaa
ccaaatcaga
aggccaatac
aaacccaggt
accacaacaa
ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt
acaagaagct
tcaaggtcca
attgagactt
gactgaagaa
gcctgaagaa
gactgaagaa
gaccgaggaa
aactgaagag
gcctgecagaa
cgaagaaggt
acctcgagaa
gaagttgaaa
tacgcctcca
cttgtatcag
gacgagtaaa
atttagtaag
ctcgaagaag
ggaccgtgaa
ggtcccaagt
agctccagac
gctgaataaa
taaccaatct
caataaggcc
cgttaaagac
cttggttttg
tcaactacct
ctataagatg
gtaccgttcg
ggatattcaa

atgaccgaaa
agaaaggatg
ttccaacaac
atgccacaaa
atgaacggcc
tttgctggta
agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat
caagctggtg
catgctggta
aagaggatgg
tctaagcctg
acaaagaccg
cctaaggcegg
ccgacgactg
ccaaaaaccg
ccaaagactg
gaaccggctce
gaggctgaag
gaggtttcte
aatgatagat
ttcaaagaaa
attgtcatcc
ggtaaggttg
aagtcaaaga
agattcagag
gctaatagat
ggaacagaac
ttgacattag
agatgggaag
tgcgatgaac
ttagatgata
cattacttag
acaaacgaag
gctgecegeta
aacttattga

aactctccta

41

agaaccaaca
tcagaagatc
agcaacaaca
tgttctatgg
caatgggtgce
gaccaaacgg
aacaacacta
aggtcagtgce
atctaccacc
tccaagaagc
gaggtggatce
agtctactgt
aagctgcaaa
aagaaacaaa
aggagctaaa
aagaatcaaa
aacaaccaaa
aggtattaaa
aagaaacagc
ctgctggtece
ttgaagacga
cagttgatga
ataaaaagac
aggtcgatgt
ctcctaagaa
gatctctaag
gggatgatag
aggaagaagt
gggttcctaa
tttacgacgc
aaatgttcga
aaaagggtga
ctcattggtc
gcattaaaga
tccaaagatg
acggtactcc
agagaagagg
cttccagaat

ctgaagatac

aattgttgce
ccaattggct
acaagctgct
tgttatggcce
cggtattcca
tccaatgtac
catccaacaa
caagattgac
acagcaagtc
cttagctgcet
tggaggtgga
tggtggaggt
gcaagcttct
gaccgaggag
gactgaagaa
ggcggaagaa
gtcagatgaa
gactgaagaa
aactgaagaa
cgttgaaact
tggaaagatt
tatttattce
aagcattaaa
taaatacgat
gcectggttceca
aagtgaaggc
aaaatctaat
cgaagagcca
atctaagatg
ggaagaagca
acctatttct
gactttgaag
atcaatgtac
ctcagaaacc
tcaaactgaa
tctacaacct
tttgggtttg
ggtcttette
tctagagtct

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



CN 110845622 A

FF

5l %R

25/55 T

gtatgtgaac
gcagaagctg
gtgatcgaaa
ctaagagaaa
caaattcacg
cgccatgggt
gatttctcct
tcgtcatcag
tcttctggtg
<210> 10

211> 1338
212> PRT

ttttggaaac
tcattgaggg
atggtgacat
agaggaactg
aagaagaagc
ccagaggtgg
ctcattctca
tgagatattc

gcgetgecaa

aattggtgaa
ttcaagcttg
ctccagcaga
gaatagtaaa
cttgaagagg
ttccagacgt
cagtcacaat
tgagccaaag

catgtttgat

cagttcgaag
ctagacacac
atcaagttta
aataagaacg
gcetttggagg
atgaatagcg
caaaatagag
aaggaagaac

gcattgatgg

213> NT.F%)(Artificial Sequence)

<400> 10
Met Ser Asp
1
Ile

Asn Asp

Ala Ser
35

Ser

Ser

Ala
50
Leu

Asn
Leu Tyr
65
Val

Cys Arg

Asn Tyr Thr

Ala Glu
115
Ala

Tyr

Pro
130
His

Asp

Leu Pro

145

Phe Gly Glu

Ser Arg Gly

Asp Ala Ile

Ile
5
Asp Gln
20
Glu Ser

Leu Tyr

Asp Val

Ala
85
Tyr

Asp

Asp
100
Tle Asn

Ile Arg

Ala Tle

Thr Glu Lys

Gln

Glu

Val

Phe

70

Val

Glu

Gly

Lys

Thr

Pro Ala

Ala Ser
40
Gly Glu
55
Ser Pro

Thr Lys

Ala Gly

Pro
120
Gly

Arg

Lys
135

Asn Lys

150

Val Leu
165
Phe Gly
180

Glu Ala

Ser

Phe

Val

Cys Lys

Val His

Asn Gly

Ala Glu
10

Ser

Gln

Gln
25

Ser

Ala

Val Ser

Leu Asp Pro

Gly Pro
75

Leu

Leu

Ala Ser

90

Lys Lys Ala

105
Cys

Arg Tle

Ser Gly Asn

Ala His
155

Leu

Leu
Val Ala
170
Phe Lys Glu
185
Met

Leu Met

42

gtgctcgtat
tattcgacca
agttgatcga
atggtccaaa
aaagagaaag
agagaaactc
acggtttcac
aagctccaac

atgccgaaga

Leu Glu Asn

Ala Pro
30

Glu

Ser

Val
45
Tle

Lys
Asn Thr
60

Tle Ser Ser

Gly Tyr Ala

Ile Gln Glu

110

Met Trp Ser
125

Ile Phe

140

Glu

Ile

Thr Phe

Asp Glu Asn

Glu Asp
190

Leu

Ser

Asn Gly

tcaagttact
aataaagaac
cattgtcgaa
gaccattgct
agaaagagat
ttctagaaga
tactaccaga
tccaactaaa

tgattaa

Leu Gln
15
Ser Thr

Asn Asn

Glu Ala

Ile Arg
80
Tyr Val
95
Leu Asn

Glu Arg

Lys Asn

Thr
160

Asn

Ser

Gly
175
Ala Lys

Glu Val

3540
3600
3660
3720
3780
3840
3900
3960
4017
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Tyr
Glu
225
Glu
Tle
Phe
Glu
Arg
305
Glu
Phe
Glu
Gln
Glu
385
Gly
Ser
Gln
Gln
Pro
465

Lys

Gly

Val
210
Ala
Thr
Val
Gly
Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys
Gln
Gln
Tyr
450
Gly

Asn

Pro

195
Ala

Lys
Thr
Ser
Phe
275
Leu
Gln
Tyr
Lys
Ala
355
Gly
Ala
Pro
Leu
Gln
435
Met
Pro

Gly

Met

Met
Ala
Asp
Ala
260
Val
Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala
420
Gln
Pro
Asn

Met

Tyr
500

His
Asn
Glu
245
Ala
Asn
Gly
Lys
Leu
325
Leu
Tyr
Ser
Lys
Tyr
405
Gln
Gln
Gln
Pro
Val

485
Gln

Val
Phe
230
Glu
Leu
Phe
Lys
Tyr
310
Glu
Asp
Gly
Lys
Ala
390
Val
Gln
Gln
Met
Gly
470

Pro

Gly

Pro
215
Thr
Phe
Glu
Val
Glu
295
Glu
Lys
Asp
Thr
Gly
375
Met
Ala
Tle
Ala
Phe
455
Met

Pro

Met

200
Lys

Asn
Glu
Lys
Asp
280
Phe
Arg
Leu
Ser
Tle
360
Phe
Thr
Tle
Gln
Ala
440
Tyr
Asn

Pro

Pro

Lys Asp Arg

Ile
Gln
Asp
265
His
Lys
Ala
Ala
Ile
345
Thr
Gly
Glu
Ala
Ala
425
Ala
Gly
Gly

Gln

Pro
505

43

Tyr
Leu
250
Ala
Asn
Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410
Arg
Ala
Val
Pro
Gln

490
Gln

Val
235
Phe
Glu
Ala
Gln
Glu
315
Phe
Asp
Ala
Val
Asn
395
Arg
Asn
Ala
Met
Met
475

Phe

Asn

Ile
220
Lys
Ser
Gly
Ala
Ala
300
Leu
Gln
Glu
Arg
Cys
380
Gln
Lys
Gln
Ala
Ala
460
Gly

Ala

Gln

205

Ser
Asn
Gln
Lys
Ala
285
Leu
Lys
Gly
Lys
Val
365
Phe
Gln
Asp
Ile
Gly
445
Pro
Ala

Gly

Phe

Lys
Ile
Tyr
Pro
270
Lys
Tyr
Lys
Val
Leu
350
Met
Ser
Ile
Val
Arg
430
Met
Arg
Gly

Arg

Pro
510

Leu
Asp
Gly
255
Lys
Ala
Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415
Phe
Pro
Gly
Ile
Pro

495
Arg

Glu
Val
240
Glu
Gly
Val
Gly
Tyr
320
Leu
Glu
Asp
Pro
Ala
400
Arg
Gln
Gly
Phe
Pro
480

Asn

His
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Gln GIn Gln

Glu
Ala
545
Tle
Ala
Gly
Gly
Ala
625
Ala
Lys
Thr
Glu
Glu
705
Pro
Lys
Thr
Glu
Glu
785

Thr

Asp

Gln
530
Gly
Gln
Leu
Gly
Pro
610
Glu
Lys
Thr
Glu
Glu
690
Pro
Lys
Thr
Glu
Gly
770
Thr

Met

Ile

515
Leu

Lys
Leu
Ala
Gly
595
His
Lys
Thr
Glu
Glu
675
Pro
Lys
Ser
Glu
Glu
755
Glu
Lys

Thr

Tyr

His

Tyr

Ile

Leu

Ala

580

Gly

Ala

Leu

Glu

Glu

660

Leu

Lys

Thr

Glu

Glu

740

Thr

Pro

Pro

Asp

Ser

Tyr
Lys
Thr
Asp
565
Tyr
Ser
Gly
Arg
Glu
645
Leu
Lys
Ala
Glu
Glu
725
Pro
Ala
Ala
Arg
Phe

805
Phe

Tle
Lys
Gly
550
Asn
Glu
Gly
Lys
Leu
630
Leu
Lys
Thr
Glu
Glu
710
Ser
Lys
Thr
Pro
Glu
790

Leu

Gln

Gln
Val
535
Met
Asp
Asn
Gly
Ser
615
Lys
Lys
Thr
Glu
Glu
695
Pro
Lys
Ser
Glu
Ala
775
Glu

Gln

Tyr

Gln
520
Ser
Tle
Glu
Phe
Gly
600
Thr
Arg
Thr
Glu
Glu
680
Ser
Thr
Thr
Glu
Glu
760
Gly
Ala

Lys

Pro

Gln Lys Gln

Ala

Leu

Gln

Lys

585

Gly

Val

Met

Glu

Glu

665

Thr

Lys

Thr

Glu

Glu

745

Thr

Pro

Glu

Leu

Ser

44

Lys
Asp
Phe
570
Lys
Ser
Gly
Glu
Glu
650
Ser
Lys
Ala
Glu
Glu
730
Ser
Ala
Val
Val
Lys

810
Asp

Tle
Leu
555
Glu
Glu
Thr
Gly
Ala
635
Ser
Lys
Ser
Glu
Gln
715
Pro
Lys
Thr
Glu
Glu
795

Glu

Ile

Arg
Asp
540
Pro
Gln
Gln
Gln
Gly
620
Ala
Lys
Pro
Glu
Glu
700
Pro
Lys
Pro
Glu
Thr
780
Asp

Val

Thr

Gln
525
Asp
Pro
Gln
Glu
Asp
605
Gly
Lys
Pro
Glu
Glu
685
Pro
Lys
Thr
Ala
Ala
765
Pro
Asp

Ser

Pro

Ala

Glu

Gln

Phe

Ala

590

Glu

Ser

Gln

Glu

Glu

670

Leu

Lys

Ser

Glu

Glu

750

Asn

Ala

Gly

Pro

Pro

Leu
Asn
Gln
Gln
57h
Gln
Val
Thr
Ala
Glu
655
Thr
Lys
Pro
Asp
Val
735
Pro
Ala
Asp
Lys
Val

815

Asn

Gly
Ala
Val
560
Glu
Ala
Gln
Leu
Ser
640
Thr
Lys
Thr
Glu
Glu
720
Leu
Lys
Glu
Val
Tle
800

Asp

Asp
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Arg Tyr Lys
835
Tyr Gln Phe
850
Ala Glu Met
865
Ser Gly Arg

Arg Ser Glu

Lys Arg Asp
915
Arg Glu Arg
930
Ala Pro Leu
945
Lys Lys Thr

Ala Glu Glu

Leu Glu Met
995
Gln Ser Arg
1010
Gln Ile Phe
1025
Ala Gln Leu

Asp Ser Glu

820
Lys

Lys

Thr

Gly

Gly

900

Asp

Phe

Val

Glu

Ala

980

Phe

Trp

Asn

Cys

Thr

Glu

Ser

Glu

885

Arg

Arg

Arg

Pro

Val

965

Ser

Glu

Glu

Lys

Gly

1045

825

Ser Ile Lys Tyr
840
Lys Val Asp Val
855

Lys Ile Val Ile
870
Asp Arg Phe Ser

Ser Gly Ser Arg
905

Lys Ser Asn Arg

920
Glu Glu Glu Val
935

Ser Ala Asn Arg

950

Lys Leu Ala Pro

Arg Lys Met Lys
985

Pro Ile Ser Asp

1000
Glu Lys Gly Glu
1015

Ala Cys Asp Glu

1030

Lys Val Val Lys

Ala

Lys

Pro

Lys

890

Ser

Ser

Glu

Trp

Asp

970

Ser

Asp

Thr

Pro

Asp

1050

830

Tyr Gly Pro Asp
845
Tyr Asp Pro Ala
860

Pro Lys Lys Pro
875
Gly Lys Val Gly

Asn Ser Lys Lys
910

Tyr Thr Ser Arg

925
Glu Pro Lys Val
940

Val Pro Lys Ser

955

Gly Thr Glu Leu

Leu Leu Asn Lys
990

Ile Met Lys Ile

1005
Leu Lys Ile Val
1020

His Trp Ser Ser

1035

Leu Asp Asp Ser

Phe

Trp

Gly

Ser

895

Lys

Lys

Glu

Lys

Tyr

975

Leu

Ala

Ile

Met

Ile

1055

Leu
Met
Ser
880
Leu
Ser
Asp
Val
Met
960
Asp
Thr
Asn
Gln
Tyr

1040
Lys

Thr Pro Asp Lys Thr Gly Ser His Leu Val Leu His Tyr

1060

1065

1070

Leu Val Gln Arg Cys Gln Thr Glu Phe Gln Thr Gly Trp Thr Asp Gln

1075

1080

1085

Leu Pro Thr Asn Glu Asp Gly Thr Pro Leu Gln Pro Glu Met Met Ser

1090

1095

1100

Asp Glu Tyr Tyr Lys Met Ala Ala Ala Lys Arg Arg Gly Leu Gly Leu

1105

1110

1115

1120

Val Arg Phe Ile Gly Phe Leu Tyr Arg Ser Asn Leu Leu Thr Ser Arg

1125

45

1130

1135
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Met Val Phe Phe Cys Phe Lys Arg Leu Met Lys Asp Ile Gln Asn
1140 1145 1150

Pro Thr Glu Asp Thr Leu Glu Ser Val Cys Glu Leu Leu Glu Thr

1155 1160 1165
Gly Glu Gln Phe Glu Gly Ala Arg Ile Gln Val Thr Ala Glu Ala
1170 1175 1180

Ile Glu Gly Ser Ser Leu Leu Asp Thr Leu Phe Asp Gln Ile Lys Asn

1185 1190 1195 1200

Val Ile Glu Asn Gly Asp Ile Ser Ser Arg Ile Lys Phe Lys Leu Ile

1205 1210 1215

Asp Ile Val Glu Leu Arg Glu Lys Arg Asn Trp Asn Ser Lys Asn Lys
1220 1225 1230

Asn Asp Gly Pro Lys Thr Ile Ala Gln Ile His Glu Glu Glu Ala Leu

1235 1240 1245
Lys Arg Ala Leu Glu Glu Arg Glu Arg Glu Arg Asp Arg His Gly Ser
1250 1255 1260

Arg Gly Gly Ser Arg Arg Met Asn Ser Glu Arg Asn Ser Ser Arg Arg

1265 1270 1275 1280

Asp Phe Ser Ser His Ser His Ser His Asn Gln Asn Arg Asp Gly Phe

1285 1290 1295

Thr Thr Thr Arg Ser Ser Ser Val Arg Tyr Ser Glu Pro Lys Lys Glu
1300 1305 1310

Glu Gln Ala Pro Thr Pro Thr Lys Ser Ser Gly Gly Ala Ala Asn Met

Ser

Ile

Val

1315
Phe Asp Ala Leu Met Asp Ala Glu Asp Asp

1330
<210> 11
211> 3234
<212> DNA

1320

1335

213> NTF%)(Artificial Sequence)

<400> 11

atgtctgata
cagcaaccag
tctgtttcta
attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta

ttcatcaaga

ttactgaaaa
ctcaatctgce
aggttgaaaa
cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga

acttgcaccc

aactgctgag
cagtgctcca
caacaacgct
cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca

agccattgac

caattggaaa
tccacttctg
tcattgtacg
tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa

aacaaggctt

46

1325

acttgcagat
cttctgaaag
ttggtgaatt
gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc

tgcatgaaac

caacgatgat
cgaagcttct
ggatccaaac
ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact

120
180
240
300
360
420
480
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ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg
gaacaatacc
ttggacgatt
acctctgcta
ttctettete
ggtaagccat
caacaaattc
gcegetgetg
ccaagaggtt
aagaacggta
caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
ggttcaactc
ggatctggceg
tcgggttcca
tcatacactt
gttgaggttg
aaaacagaag
agaaagatga
gatatcatga
gtcatccaac
caattatgtg
gataagactg
caaacaggat
atgatgtccg
cgtttcattg
ttcaagagac
tgtgaacttt
gaagctgtca

tcttgtcttg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca
gtttggaaaa
ccatcgatga
gagtcatgag
cagaagaagc
tgtacgttgce
aagccagaaa
ctggtatgcce
tcccaggtcece
tggtcccacce
cacctcaaaa
gacaagcctt
ccgectggtaa
tggacaacga
tcaagaagga
aagatgaagt
aagatagatt
ggtccaactc
ccagaaagga
ccccattggt
tcaagttagc
agtcattgct
agatcgctaa
aaattttcaa
gtaaggtcgt
gttctcactt
ggactgatca
atgaatacta
gtttcttgta
taatgaagga
tggaaacaat

ttgagggttc

taaagttgct
agaatccgat
agtttacgtt
ggctaacttce
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac
attggctaag
cgaaaaattg
agaccaagag
taccaaggct
cattgctcaa
ccaaatcaga
aggccaatac
aaacccaggt
accacaacaa
ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt
acaagaagct
tcaaggtcca
tagtaagggt
gaagaagaag
ccgtgaaaga
cccaagtgcet
tccagacgga
gaataaattg
ccaatctaga
taaggcctge
taaagactta
ggttttgecat
actacctaca
taagatggct
ccgttcgaac
tattcaaaac
tggtgaacag
aagcttgcta

ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctcccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg
aaggaagaat
ggtaactcta
atgaccgaaa
agaaaggatg
ttccaacaac
atgccacaaa
atgaacggcc
tttgctggta
agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat
caagctggtg
catgctggta
aaggttggat
tcaaagaggg
ttcagagagg
aatagatggg
acagaacttt
acattagaaa
tgggaagaaa
gatgaacctc
gatgatagca
tacttagtcc
aacgaagacg
gccgcectaaga
ttattgactt
tctcctactg
ttcgaaggtg

gacacactat

47

atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt
tcgcceccata
agggtttegg
agaaccaaca
tcagaagatc
agcaacaaca
tgttctatgg
caatgggtgce
gaccaaacgg
aacaacacta
aggtcagtgce
atctaccacc
tccaagaagc
gaggtggatce
agtctactgt
ctctaagaag
atgatagaaa
aagaagtcga
ttcctaaate
acgacgcgga
tgttcgaacc
agggtgagac
attggtcatc
ttaaagactc
aaagatgtca
gtactcctcet
gaagaggttt
ccagaatggt
aagatactct
ctcgtattca

tcgaccaaat

tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac
catcaagaac
cggtaccatc
tttcgtttgt
aattgttgce
ccaattggct
acaagctgct
tgttatggcce
cggtattcca
tccaatgtac
catccaacaa
caagattgac
acagcaagtc
cttagctgcet
tggaggtgga
tggtggaggt
tgaaggcaga
atctaataga
agagccaaag
taagatgaag
agaagcatca
tatttctgat
tttgaagatt
aatgtacgcg
agaaacccca
aactgaattc
acaacctgaa
gggtttggtt
cttecttetgt
agagtctgta
agttactgca

aaagaacgtg

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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atcgaaaatg
agagaaaaga
attcacgaag
catgggtcca
ttctectete
tcatcagtga
tctggtggeg
210> 12
211> 1077
<212> PRT

gtgacatctc
ggaactggaa
aagaagcctt
gaggtggttc
attctcacag
gatattctga

ctgccaacat

cagcagaatc
tagtaaaaat
gaagagggct
cagacgtatg
tcacaatcaa
gccaaagaag

gtttgatgca

aagtttaagt
aagaacgatg
ttggaggaaa
aatagcgaga
aatagagacg
gaagaacaag

ttgatggatg

213> NTF%)(Artificial Sequence)

<400> 12

Met Ser Asp Ile Thr Glu Lys Thr Ala

1

Ile Asn Asp

Ala Ser
35

Ser

Ser

Ala
50
Leu

Asn

Leu
65
Val

Tyr

Cys Arg

Asn Tyr Thr

Ala Glu
115
Ala

Tyr

Pro
130
His

Asp
Leu Pro
145
Phe

Gly Glu

Ser Arg Gly

Ala Ile
195
Ala

Asp

Tyr Val

5
Asp Gln
20
Glu Ser

Leu Tyr

Asp Val

Ala
85
Tyr

Asp

Asp
100
Tle Asn

Ile Arg

Ala Ile

Gln

Glu

Val

Phe

70

Val

Glu

Gly

Lys

Asp

Pro Ala

Ala Ser
40
Gly Glu
55
Ser Pro

Thr Lys

Ala Gly

Pro
120
Gly

Arg

Lys
135

Asn Lys

150

Val Leu
165
Phe Gly
180
Glu Ala

Met His

Ser

Phe

Val

Val

Cys Lys

Val His
Gly
200
Lys

Asn

Pro

Glu
10

Ser

Gln

Gln
25

Ser

Ala

Val Ser

Leu Asp Pro
Pro
75

Leu

Leu Gly

Ala Ser

90

Lys Lys Ala

105
Cys

Arg Tle

Ser Gly Asn

Ala His
155

Leu

Leu
Val Ala
170
Phe Lys Glu
185
Met

Leu Met

Lys Asp Arg

48

tgatcgacat
gtccaaagac
gagaaagaga
gaaactcttc
gtttcactac
ctccaactcce

ccgaagatga

Leu Glu Asn

Ala Pro
30

Glu

Ser

Val
45
Tle

Lys
Asn Thr
60

Tle Ser Ser

Gly Tyr Ala

Ile Gln Glu

110

Met Trp Ser
125

Ile Phe

140

Glu

Ile

Thr Phe

Glu Asn

Glu Asp
190

Leu

Ser

Gly
205

Ser

Asn

Ile Lys

tgtcgaacta
cattgctcaa
aagagatcgc
tagaagagat
taccagatcg
aactaaatct
ttaa

Leu Gln
15
Ser Thr

Asn Asn

Glu Ala

Ile Arg
80
Tyr Val
95
Leu Asn

Glu Arg

Lys Asn

Thr
160

Asn

Ser

Gly
175
Ala Lys

Glu Val

Leu Glu

2880
2940
3000
3060
3120
3180
3234
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Glu
225
Glu
Tle
Phe
Glu
Arg
305
Glu
Phe
Glu
Gln
Glu
385
Gly
Ser
Gln
Gln
Pro
465
Lys

Gly

Gln

210
Ala

Thr
Val
Gly
Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys
Gln
Gln
Tyr
450
Gly
Asn

Pro

Gln

Lys
Thr
Ser
Phe
275
Leu
Gln
Tyr
Lys
Ala
355
Gly
Ala
Pro
Leu
Gln
435
Met
Pro
Gly

Met

Gln
515

Ala
Asp
Ala
260
Val
Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala
420
Gln
Pro
Asn
Met
Tyr

500
His

Asn
Glu
245
Ala
Asn
Gly
Lys
Leu
325
Leu
Tyr
Ser
Lys
Tyr
405
Gln
Gln
Gln
Pro
Val
485

Gln

Tyr

Phe
230
Glu
Leu
Phe
Lys
Tyr
310
Glu
Asp
Gly
Lys
Ala
390
Val
Gln
Gln
Met
Gly
470
Pro

Gly

Ile

215
Thr

Phe
Glu
Val
Glu
295
Glu
Lys
Asp
Thr
Gly
375
Met
Ala
Tle
Ala
Phe
455
Met
Pro

Met

Gln

Asn
Glu
Lys
Asp
280
Phe
Arg
Leu
Ser
Tle
360
Phe
Thr
Tle
Gln
Ala
440
Tyr
Asn
Pro

Pro

Gln
520

Ile Tyr Val

Gln
Asp
265
His
Lys
Ala
Ala
Tle
345
Thr
Gly
Glu
Ala
Ala
425
Ala
Gly
Gly
Gln
Pro

505
Gln

49

Leu
250
Ala
Asn
Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410
Arg
Ala
Val
Pro
Gln
490

Gln

Lys

235
Phe

Glu
Ala
Gln
Glu
315
Phe
Asp
Ala
Val
Asn
395
Arg
Asn
Ala
Met
Met
475
Phe

Asn

Gln

220
Lys

Ser
Gly
Ala
Ala
300
Leu
Gln
Glu
Arg
Cys
380
Gln
Lys
Gln
Ala
Ala
460
Gly
Ala

Gln

Arg

Asn
Gln
Lys
Ala
285
Leu
Lys
Gly
Lys
Val
365
Phe
Gln
Asp
Tle
Gly
445
Pro
Ala
Gly

Phe

Gln
525

Tle
Tyr
Pro
270
Lys
Tyr
Lys
Val
Leu
350
Met
Ser
Tle
Val
Arg
430
Met
Arg
Gly
Arg
Pro

510
Ala

Asp
Gly
255
Lys
Ala
Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415
Phe
Pro
Gly
Tle
Pro
495

Arg

Leu

Val
240
Glu
Gly
Val
Gly
Tyr
320
Leu
Glu
Asp
Pro
Ala
400
Arg
Gln
Gly
Phe
Pro
480
Asn
His

Gly
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Glu
Ala
545
Ile
Ala
Gly
Gly
Asp
625
Ser
Lys
Glu
Ser
Lys
705
Arg
Pro
Glu
Ala
Lys
785
Asp

Gln

Asp

Gln
530
Gly
Gln
Leu
Gly
Pro
610
Arg
Gly
Ser
Glu
Ala
690
Leu
Lys
Ile
Lys
Cys
770
Val
Lys

Thr

Gly

Leu

Lys

Leu

Ala

Gly

595

His

Phe

Ser

Asn

Glu

675

Asn

Ala

Met

Ser

Gly

755

Asp

Val

Thr

Glu

Thr

Tyr
Ile
Leu
Ala
580
Gly
Ala
Ser
Arg
Arg
660
Val
Arg
Pro
Lys
Asp
740
Glu
Glu
Lys
Gly
Phe

820

Pro

Lys
Thr
Asp
565
Tyr
Ser
Gly
Lys
Ser
645
Ser
Glu
Trp
Asp
Ser
725
Asp
Thr
Pro
Asp
Ser
805

Gln

Leu

Lys
Gly
550
Asn
Glu
Gly
Lys
Gly
630
Asn
Tyr
Glu
Val
Gly
710
Leu
Ile
Leu
His
Leu
790
His
Thr

Gln

Val
535
Met
Asp
Asn
Gly
Ser
615
Lys
Ser
Thr
Pro
Pro
695
Thr
Leu
Met
Lys
Trp
775
Asp
Leu

Gly

Pro

Ser

Ile

Glu

Phe

Gly

600

Thr

Val

Lys

Ser

Lys

680

Lys

Glu

Asn

Lys

Ile

760

Ser

Asp

Val

Trp

Glu

Ala Lys Ile

Leu
Gln
Lys
585
Gly
Val
Gly
Lys
Arg
665
Val
Ser
Leu
Lys
Ile
745
Val
Ser
Ser
Leu
Thr
825

Met

50

Asp
Phe
570
Lys
Ser
Gly
Ser
Lys
650
Lys
Glu
Lys
Tyr
Leu
730
Ala
Ile
Met
Ile
His
810

Asp

Met

Leu
555
Glu
Glu
Thr
Gly
Leu
635
Ser
Asp
Val
Met
Asp
715
Thr
Asn
Gln
Tyr
Lys
795
Tyr

Gln

Ser

Asp
540
Pro
Gln
Gln
Gln
Gly
620
Arg
Lys
Arg
Ala
Lys
700
Ala
Leu
Gln
Gln
Ala
780
Asp
Leu

Leu

Asp

Asp

Pro

Gln

Glu

Asp

605

Gly

Ser

Arg

Glu

Pro

685

Lys

Glu

Glu

Ser

Ile

765

Gln

Ser

Val

Pro

Glu

Glu
Gln
Phe
Ala
590
Glu
Ser
Glu
Asp
Arg
670
Leu
Thr
Glu
Met
Arg
750
Phe
Leu
Glu
Gln
Thr

830
Tyr

Asn
Gln
Gln
575
Gln
Val
Gly
Gly
Asp
655
Phe
Val
Glu
Ala
Phe
735
Trp
Asn
Cys
Thr
Arg
815

Asn

Tyr

Ala
Val
560
Glu
Ala
Gln
Glu
Arg
640
Arg
Arg
Pro
Val
Ser
720
Glu
Glu
Lys
Gly
Pro
800
Cys

Glu

Lys
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835
Met Ala Ala
850
Phe Leu Tyr
865
Phe Lys Arg

Leu Glu Ser

Gly Ala Arg
915
Leu Leu Asp
930
Asp Ile Ser
945
Arg Glu Lys

Thr Tle Ala

Glu Arg Glu
995
Arg Met Asn
1010
Ser His Ser
1025
Ser Ser Val

Pro Thr Lys

Ala
Arg
Leu
Val
900
Tle
Thr
Ser
Arg
Gln
980
Arg
Ser
His

Arg

Lys
Ser
Met
885
Cys
Gln
Leu
Arg
Asn
965
Tle
Glu
Glu

Asn

Tyr

1045

840
Arg Arg Gly Leu
855
Asn Leu Leu Thr
870
Lys Asp Ile Gln

Glu Leu Leu Glu
905

Val Thr Ala Glu

920
Phe Asp Gln Ile
935

Ile Lys Phe Lys

950

Trp Asn Ser Lys

His Glu Glu Glu
985

Arg Asp Arg His

1000
Arg Asn Ser Ser
1015

Gln Asn Arg Asp

1030

Ser Glu Pro Lys

845
Gly Leu Val Arg Phe
860
Ser Arg Met Val Phe
875
Asn Ser Pro Thr Glu
890
Thr Ile Gly Glu Gln
910
Ala Val Ile Glu Gly
925
Lys Asn Val Ile Glu
940
Leu Ile Asp Ile Val
955
Asn Lys Asn Asp Gly
970
Ala Leu Lys Arg Ala
990
Gly Ser Arg Gly Gly
1005
Arg Arg Asp Phe Ser
1020
Gly Phe Thr Thr Thr
1035
Lys Glu Glu Gln Ala
1050

Tle
Phe
Asp
895
Phe
Ser
Asn
Glu
Pro
975
Leu
Ser
Ser

Arg

Pro
1055

Gly
Cys
880
Thr
Glu
Ser
Gly
Leu
960
Lys
Glu
Arg
His
Ser

1040
Thr

Ser Ser Gly Gly Ala Ala Asn Met Phe Asp Ala Leu Met

1060

Asp Ala Glu Asp Asp

1075
<210> 13
<211> 3573
<212> DNA

1065

213> NTHF%)(Artificial Sequence)

<400> 13

1070

atgtctgata ttactgaaaa aactgctgag caattggaaa acttgcagat caacgatgat 60

cagcaaccag ctcaatctge cagtgctcca tccacttectg cttctgaaag cgaagettet 120

tctgtttcta aggttgaaaa caacaacgct tcattgtacg ttggtgaatt ggatccaaac 180

51



CN 110845622 A

FF

5l %R

35/55 1

attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta
ttcatcaaga
ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg
gaacaatacc
ttggacgatt
acctctgcta
ttctettete
ggtaagccat
caacaaattc
gcegetgetg
ccaagaggtt
aagaacggta
caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
ggttcaactc
ggatctggceg
gagacaacca
gctcctagaa
ggtaacaaca
ccagcgtacg
cctctgtact
ccaatgagcg
ccagcgaagg
catccacata
ccagctaacg

gctgtcaaag

cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga
acttgcaccc
tcttgtcttg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca
gtttggaaaa
ccatcgatga
gagtcatgag
cagaagaagc
tgtacgttgce
aagccagaaa
ctggtatgcce
tcccaggtcece
tggtcccacce
cacctcaaaa
gacaagcctt
ccgectggtaa
tggacaacga
tcaagaagga
aagatgaagt
aacctacatc
gttctccgea
atgggaaata
acaataataa
gtgtttctge
ataaccagta
gacaaggtta
ttgagattac
ctcattctca
ttaccgtcge

tacagagccc

cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca
agccattgac
taaagttgct
agaatccgat
agtttacgtt
ggctaacttce
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac
attggctaag
cgaaaaattg
agaccaagag
taccaaggct
cattgctcaa
ccaaatcaga
aggccaatac
aaacccaggt
accacaacaa
ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt
acaagaagct
tcaaggtcca
cgatcagcaa
aaaaaacagt
tgatggtaac
tggttcttcee
gggatacatt
ccaacagcag
tgtcccecececa
taacaagtct
ttctcaatct
tgctgetgta
tgctgctaat

tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa
aacaaggctt
ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctcccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg
aaggaagaat
ggtaactcta
atgaccgaaa
agaaaggatg
ttccaacaac
atgccacaaa
atgaacggcc
tttgectggta
agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat
caagctggtg
catgctggta
ccagctgttg
ggatatgtca
aggaagaact
tcgaataagc
ccgaactacg
caacagctgt
gtagtgtctce
ggtgaacaca
cattcgecgtg
tcatcctctg
ggtaaggaac

52

gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc
tgcatgaaac
atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt
tcgcceccata
agggtttcgg
agaaccaaca
tcagaagatc
agcaacaaca
tgttctatgg
caatgggtgce
gaccaaacgg
aacaacacta
aggtcagtgce
atctaccacc
tccaagaagc
gaggtggatc
agtctactgt
aagctccagt
agaatactgc
ctaggcctta
actatcaaaa
gcgtatcgge
acgctgetge
cagctgectgt
tagatattgc
cagttccagt
tgtctccate

aatctccagc

ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact
tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac
catcaagaac
cggtaccatc
tttcgtttgt
aattgttgce
ccaattggct
acaagctgct
tgttatggcce
cggtattcca
tccaatgtac
catccaacaa
caagattgac
acagcaagtc
cttagctgcet
tggaggtgga
tggtggaggt
tgtgcaggag
tggaagceggt
taaccaaaga
gtataaccaa
agagtacaac
ttaccagact
ttcagctaaa
ttccattget
agtgtcgcecet
agcttctcca

taagcctgaa

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
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gaaccaaaga
gctgetttag
gtcgttggaa
tctgccaagt
gctgagccaa
aagcaagctt
aagaccgagg
aagactgaag
aaggcggaag
aagtcagatg
aagactgaag
gcaactgaag
cccgttgaaa
gatggaaaga
gatatttatt
acaagcatta
gttaaatacg
aagcctggtt
210> 14

211> 1190
<212> PRT

aggacacttt
ctgctaagaa
ctgacactga
ctgaagaagc
aaccattgac
ctgctaagac
agctaaagac
aaacaaagtc
aaccaaagcc
aaccaaagtc
aaccaaaatc
aaacagcaac
ctcctgetga
ttaccatgac
ccttccaata
aatatgcata
atccagcgtg

caagcggaag

aattgtgaac
ggctgtcgaa
tgcaagcgtt
tcaatcagaa
tttggccgaa
cgaggaacta
tgaagaatct
cgaggaacta
tgaagaacca
ggaagaatca
ggaagaatca
tgaagcaaac
tgttgaaaca
cgatttccta
cccaagtgac
cggacctgat
gatggctgaa
aggcgaagat

gatttcttgg
gagaagggtc
gatactaaga
tcacaagaaa
aaattgagac
aagactgaag
aagcctgaag
aagactgaag
aagaccgagg
aaaactgaag
aagcctgcag
gccgaagaag
aaacctcgag
cagaagttga
attacgcctce
ttcttgtatce
atgacgagta

taa

213> NTHF%)(Artificial Sequence)

<400> 14
Met
1

Ile

Ser Asp

Asn Asp

Ala Ser
35

Ser

Ser

Ala
50
Leu

Asn
Leu Tyr
65
Val

Cys Arg

Asn Tyr Thr

Ala Glu

115

Tyr

Ile
5
Asp Gln
20
Glu Ser

Leu Tyr

Asp Val

Ala
85
Tyr

Asp

Asp
100

Tle Asn

Thr Glu

Gln

Glu

Val

Phe

70

Val

Glu

Gly

Lys Thr

Pro Ala

Ala Ser
40
Gly Glu
55
Ser Pro

Thr Lys

Ala Gly

Pro
120

Arg

Ala Glu
10

Ser

Gln

Gln
25

Ser

Ala

Val Ser

Leu Asp Pro

Gly Pro
75

Leu

Leu

Ala Ser

90
Lys

Lys Ala

105
Cys

Arg Tle

53

aacaagttaa
ctgaggaacc
cagggcctac
agactaagga
ttaagaggat
aatctaagcc
aaacaaagac
aacctaaggc
aaccgacgac
agccaaaaac
aaccaaagac
gtgaaccggc
aagaggctga
aagaggtttc
caaatgatag
agttcaaaga

aaattgtcat

Leu Glu Asn

Ala Pro
30

Glu

Ser

Val
45
Tle

Lys

Asn Thr

60

Tle Ser Ser

Gly Tyr Ala

ITle GIn Glu

110
Ser

Met Trp

125

aagacgcaag
gaaggaatct
agccactgaa
agaggctcca
ggaagctgca
tgaagaaaca
cgaggagcta
ggaagaatca
tgaacaacca
cgaggtatta
tgaagaaaca
tcctgetggt
agttgaagac
tccagttgat
atataaaaag
aaaggtcgat

ccctcctaag

Leu Gln
15

Ser Thr

Asn Asn

Glu Ala

Ile Arg
80
Tyr Val
95
Leu Asn

Glu Arg

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3573
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Asp
Leu
145
Phe
Ser
Asp
Tyr
Glu
225
Glu
Tle
Phe
Glu
Arg
305
Glu
Phe
Glu
Gln
Glu
385
Gly

Ser

Gln

Pro
130
His
Gly
Arg
Ala
Val
210
Ala
Thr
Val
Gly
Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys

Gln

Gln

Ala

Pro

Glu

Gly

Ile

195

Ala

Lys

Thr

Ser

Phe

275

Leu

Gln

Tyr

Lys

Ala

355

Gly

Ala

Pro

Leu

Gln

Tle
Ala
Val
Phe
180
Glu

Met

Ala

Ala
260
Val
Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala

420
Gln

Arg

Ile

Leu

165

Gly

Ala

His

Asn

Glu

245

Ala

Asn

Gly

Lys

Leu

325

Leu

Tyr

Ser

Lys

405

Gln

Gln

Lys
Asp
150
Ser
Phe
Val
Val
Phe
230
Glu
Leu
Phe
Lys
Tyr

310
Glu

Gly
Lys
Ala
390
Val

Gln

Gln

Lys
135
Asn
Cys
Val
Asn
Pro
215
Thr
Phe
Glu
Val
Glu
295
Glu
Lys
Asp
Thr
Gly
375
Met
Ala

Ile

Ala

Gly

Lys

Lys

His

Gly

200

Lys

Asn

Glu

Lys

Asp

280
Phe

Leu

Ser

Ile

360

Phe

Thr

Ile

Gln

Ala

Ser Gly Asn

Ala
Val
Phe
185
Met
Lys
Tle
Gln
Asp
265
His
Lys
Ala
Ala
Tle
345
Thr
Gly
Glu
Ala
Ala
425

Ala

54

Leu
Ala
170
Lys
Leu
Asp
Tyr
Leu
250
Ala
Asn
Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410

Arg

Ala

His
155
Leu
Glu
Met
Arg
Val
235
Phe
Glu
Ala
Gln
Glu
315
Phe
Asp
Ala
Val
Asn
395
Arg

Asn

Ala

Tle
140
Glu
Asp
Glu
Asn
Tle
220
Lys
Ser
Gly
Ala
Ala
300
Leu
Gln
Glu
Arg
Cys
380
Gln
Lys

Gln

Ala

Phe

Thr

Glu

Ser

Gly

205

Ser

Asn

Gln

Lys

Ala

285

Leu

Lys

Gly

Lys

Val

365

Phe

Gln

Asp

Ile

Gly

Ile
Phe
Asn
Asp
190
Leu
Lys
Ile
Tyr
Pro
270
Lys
Tyr
Lys
Val
Leu
350
Met
Ser
Ile
Val
Arg

430
Met

Lys
Ser
Gly
175
Ala
Glu
Leu
Asp
Gly
255
Lys
Ala
Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415

Phe

Pro

Asn
Thr
160
Asn
Lys
Val
Glu
Val
240
Glu
Gly
Val
Gly
Tyr
320
Leu
Glu
Asp
Pro
Ala
400
Arg

Gln

Gly
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Gln
Pro
465
Lys
Gly
Gln
Glu
Ala
545
Tle
Ala
Gly
Gly
Pro
625
Glu
Ala
Asn
Ser
Val
705

Pro

Ala

Tyr
450
Gly
Asn
Pro
Gln
Gln
530
Gly
Gln
Leu
Gly
Pro
610
Thr
Thr
Gly
Ser
Ser
690
Ser

Leu

Tyr

435
Met

Pro
Gly
Met
Gln
515
Leu
Lys
Leu
Ala
Gly
595
His
Ser
Thr
Ser
Arg
675
Ser
Ala

Tyr

Gln

Pro
Asn
Met
Tyr
500
His
Tyr
Tle
Leu
Ala
580
Gly
Ala
Asp
Ser
Gly
660
Pro
Asn
Gly

Tyr

Thr
740

Gln
Pro
Val
485
Gln
Tyr
Lys
Thr
Asp
565
Tyr
Ser
Gly
Gln
Ser
645
Ala
Tyr
Lys
Tyr
Asn

725

Pro

Met
Gly
470
Pro
Gly
Ile
Lys
Gly
550
Asn
Glu
Gly
Lys
Gln
630
Pro
Pro
Asn
His
Ile
710

Gln

Met

Phe
455
Met
Pro
Met
Gln
Val
535
Met
Asp
Asn
Gly
Ser
615
Pro
Gln
Arg
Gln
Tyr
695
Pro

Tyr

Ser

440
Tyr

Asn
Pro
Pro
Gln
520
Ser
Tle
Glu
Phe
Gly
600
Thr
Ala
Lys
Asn
Arg
680
Gln
Asn

Gln

Gly

Gly Val Met

Gly
Gln
Pro
505
Gln
Ala
Leu
Gln
Lys
585
Gly
Val
Val
Asn
Gly
665
Gly
Lys
Tyr

Gln

Gln
745

55

Pro
Gln
490
Gln
Lys
Lys
Asp
Phe
570
Lys
Ser
Gly
Glu
Ser
650
Lys
Asn
Tyr
Gly
Gln

730
Gly

Met
475
Phe
Asn
Gln
Tle
Leu
555
Glu
Glu
Thr
Gly
Ala
635
Gly
Tyr
Asn
Asn
Val
715

Gln

Tyr

Ala
460
Gly
Ala
Gln
Arg
Asp
540
Pro
Gln
Gln
Gln
Gly
620
Pro
Tyr
Asp
Asn
Gln
700
Ser

Gln

Val

445

Pro
Ala
Gly
Phe
Gln
525
Asp
Pro
Gln
Glu
Asp
605
Gly
Val
Val
Gly
Asn
685
Pro
Ala

Leu

Pro

Arg
Gly
Arg
Pro
510
Ala
Glu
Gln
Phe
Ala
590
Glu
Ser
Val
Lys
Asn
670
Asn
Ala
Glu

Tyr

Pro
750

Gly
Ile
Pro
495
Arg
Leu
Asn
Gln
Gln
575
Gln
Val
Gly
Gln
Asn
655
Arg
Asn
Tyr
Tyr
Ala

735
Val

Phe
Pro
480
Asn
His
Gly
Ala
Val
560
Glu
Ala
Gln
Glu
Glu
640
Thr
Lys
Gly
Gly
Asn
720

Ala

Val
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Ser Pro Ala

Lys

His

785

Pro

Ser

Glu

Val

Ala

865

Val

Thr

Glu

Ala

Ala

945

Lys

Thr

Glu

Glu

Ser

770

Ser

Ala

Ala

Gln

Asn

850

Lys

Val

Ala

Lys

Glu

930

Lys

Thr

Glu

Glu

Pro

1010

755
Gly

His
Asn
Ser
Ser
835
Asp
Lys
Gly
Thr
Thr
915
Lys
Thr
Glu
Glu
Pro

995
Lys

Pro Lys Ser

1025

Lys Thr Glu

Thr Glu Glu

Ala

Glu

Ser

Val

Pro

820

Pro

Phe

Ala

Thr

Glu

900

Lys

Leu

Glu

Glu

Leu

980

Lys

Thr

Glu

Glu

Thr

Val
His
Gln
Thr
805
Ala
Ala
Leu
Val
Asp
885
Ser
Glu
Arg
Glu
Leu
965
Lys
Ala

Glu

Glu

Ser

Ile

Ser

790

Val

Val

Lys

Glu

Glu

870

Thr

Ala

Glu

Leu

Leu

950

Lys

Thr

Glu

Glu

Ser

1030

Ala
Asp
)
His
Ala
Lys
Pro
Gln
855
Glu
Asp
Lys
Ala
Lys
935
Lys
Thr
Glu

Glu

Pro

1015

Lys
760
Tle
Ser
Ala
Val
Glu
840
Val
Lys
Ala
Ser
Pro
920
Arg
Thr
Glu

Glu

Ser

1000

Thr

Pro Ala Lys Val

Ala
Arg
Ala
Gln
825
Glu
Lys
Gly
Ser
Glu
905
Ala
Met
Glu
Glu
Thr
985

Lys

Thr

Lys Thr Glu

Pro Lys Ser Glu Glu

1045

Ala Thr Glu Glu Thr

56

Ser
Ala
Val
810
Ser
Pro
Arg
Pro
Val
890
Glu
Glu
Glu
Glu
Ser
970
Lys
Ala
Glu

Glu

Ser
1050

Ile Ala

780
Val Pro
795

Ser Ser
Pro Ala
Lys Lys
Arg Lys

860
Glu Glu

875
Asp Thr

Ala Gln

Pro Lys

Ala Ala
940

Ser Lys

955

Lys Pro

Ser Glu

Glu Glu

Glu
765
His
Val
Ser
Ala
Asp
845
Ala
Pro
Lys
Ser
Pro
925
Lys
Pro
Glu

Glu

Pro
1005

Ile

Pro

Val

Val

Asn

830

Thr

Ala

Lys

Thr

Glu

910

Leu

Gln

Glu

Glu

Leu

990
Lys

Gln Pro Lys Ser

1020

Pro Lys Thr Glu

1035

Lys Pro Ala Glu

Ala Thr Glu Ala Asn

Thr
His
Ser
Ser
815
Gly
Leu
Leu
Glu
Gly
895
Ser
Thr
Ala
Glu
Thr
975
Lys
Pro
Asp
Val
Pro

1055
Ala

Asn

Thr

Pro

800

Pro

Lys

Ile

Ala

Ser

880

Pro

Gln

Leu

Ser

Thr

960

Lys

Thr

Glu

Glu

Leu

1040

Lys

Glu
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107

1060

5

1080

1065

1070
Glu Gly Glu Pro Ala Pro Ala Gly Pro Val Glu Thr Pro Ala Asp Val

1085

Glu Thr Lys Pro Arg Glu Glu Ala Glu Val Glu Asp Asp Gly Lys Ile

1090

1095

1100

Thr Met Thr Asp Phe Leu Gln Lys Leu Lys Glu Val Ser Pro Val Asp
1110
Asp Ile Tyr Ser Phe Gln Tyr Pro Ser Asp Ile Thr Pro Pro Asn Asp

1105

Arg Tyr Lys

Tyr Gln Phe
115

1125

1115

1130

Lys Thr Ser Ile Lys Tyr Ala Tyr

1140

1145

Lys Glu Lys Val Asp Val Lys Tyr

5

1160

Ala Glu Met Thr Ser Lys Ile Val Ile Pro Pro

1170

1175

Ser Gly Arg Gly Glu Asp
1190

1185

<210> 15
211> 3678
<212> DNA

213> NTF%)(Artificial Sequence)

<400> 15

atgtctgata
cagcaaccag
tctgtttcta
attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta
ttcatcaaga
ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg

gaacaatacc

ttactgaaaa
ctcaatctgce
aggttgaaaa
cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga
acttgcaccc
tcttgtettg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca

gtttggaaaa

aactgctgag
cagtgctcca
caacaacgct
cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca
agccattgac
taaagttgct
agaatccgat
agtttacgtt
ggctaacttce
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac

attggctaag

caattggaaa
tccacttctg
tcattgtacg
tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa
aacaaggctt
ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctceccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg

57

1120

1135

Gly Pro Asp Phe Leu
1150
Asp Pro Ala Trp Met

1165

Lys Lys Pro Gly Ser

1180

acttgcagat
cttctgaaag
ttggtgaatt
gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc
tgcatgaaac
atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt

caacgatgat
cgaagcttct
ggatccaaac
ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact
tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac

catcaagaac

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
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ttggacgatt
acctctgcta
ttctettete
ggtaagccat
caacaaattc
gcegetgetg
ccaagaggtt
aagaacggta
caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
ggttcaactc
ggatctggceg
gagacaacca
gctcctagaa
ggtaacaaca
ccagcgtacg
cctctgtact
ccaatgagcg
ccagcgaagg
catccacata
ccagctaacg
gctgtcaaag
gaaccaaaga
gctgetttag
gtcgttggaa
tctgccaagt
gctgagccaa
aagcaagctt
aagaccgagg
aagactgaag
aaggcggaag
aagtcagatg
aagactgaag
gcaactgaag
cccgttgaaa

gatggaaaga

ccatcgatga
gagtcatgag
cagaagaagc
tgtacgttge
aagccagaaa
ctggtatgcce
tcccaggtcece
tggtcccacce
cacctcaaaa
gacaagcctt
ccgectggtaa
tggacaacga
tcaagaagga
aagatgaagt
aacctacatc
gttctccgea
atgggaaata
acaataataa
gtgtttctge
ataaccagta
gacaaggtta
ttgagattac
ctcattctca
ttaccgtcge
tacagagccc
aggacacttt
ctgctaagaa
ctgacactga
ctgaagaagc
aaccattgac
ctgctaagac
agctaaagac
aaacaaagtc
aaccaaagcc
aaccaaagtc
aaccaaaatc
aaacagcaac
ctcctgetga

ttaccatgac

cgaaaaattg
agaccaagag
taccaaggct
cattgctcaa
ccaaatcaga
aggccaatac
aaacccaggt
accacaacaa
ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt
acaagaagct
tcaaggtcca
cgatcagcaa
aaaaaacagt
tgatggtaac
tggttcttee
gggatacatt
ccaacagcag
tgtccccececa
taacaagtct
ttctcaatct
tgctgetgta
tgctgctaat
aattgtgaac
ggctgtcgaa
tgcaagcgtt
tcaatcagaa
tttggccgaa
cgaggaacta
tgaagaatct
cgaggaacta
tgaagaacca
ggaagaatca
ggaagaatca
tgaagcaaac
tgttgaaaca
cgatttccta

aaggaagaat
ggtaactcta
atgaccgaaa
agaaaggatg
ttccaacaac
atgccacaaa
atgaacggcc
tttgctggta
agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat
caagctggtg
catgctggta
ccagctgttg
ggatatgtca
aggaagaact
tcgaataagc
ccgaactacg
caacagctgt
gtagtgtctce
ggtgaacaca
cattcgecgtg
tcatcctctg
ggtaaggaac
gatttcttgg
gagaagggtc
gatactaaga
tcacaagaaa
aaattgagac
aagactgaag
aagcctgaag
aagactgaag
aagaccgagg
aaaactgaag
aagcctgcag
gccgaagaag
aaacctcgag

cagaagttga

58

tcgcceccata
agggtttegg
agaaccaaca
tcagaagatc
agcaacaaca
tgttctatgg
caatgggtgce
gaccaaacgg
aacaacacta
aggtcagtgce
atctaccacc
tccaagaagc
gaggtggatce
agtctactgt
aagctccagt
agaatactgc
ctaggcctta
actatcaaaa
gcgtatcgge
acgctgectge
cagctgectgt
tagatattgc
cagttccagt
tgtctccate
aatctccagc
aacaagttaa
ctgaggaacc
cagggcctac
agactaagga
ttaagaggat
aatctaagcc
aaacaaagac
aacctaaggc
aaccgacgac
agccaaaaac
aaccaaagac
gtgaaccggce
aagaggctga
aagaggtttc

cggtaccatc
tttcgtttgt
aattgttgcce
ccaattggct
acaagctgct
tgttatggcce
cggtattcca
tccaatgtac
catccaacaa
caagattgac
acagcaagtc
cttagctget
tggaggtgga
tggtggaggt
tgtgcaggag
tggaageggt
taaccaaaga
gtataaccaa
agagtacaac
ttaccagact
ttcagctaaa
ttccattget
agtgtcgcecet
agcttctcca
taagcctgaa
aagacgcaag
gaaggaatct
agccactgaa
agaggctcca
ggaagctgca
tgaagaaaca
cgaggagcta
ggaagaatca
tgaacaacca
cgaggtatta
tgaagaaaca
tcctgetggt
agttgaagac
tccagttgat

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
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gatatttatt ccttccaata cccaagtgac attacgcctc caaatgatag atataaaaag 3420
acaagcatta aatatgcata cggacctgat ttcttgtatc agttcaaaga aaaggtcgat 3480
gttaaatacg atccagcgtg gatggctgaa atgacgagta aaattgtcat ccctcctaag 3540
aagcctggtt caagcggaag aggcgaagat agatttagta agggtaaggt tggatctcta 3600
agaagtgaag gcagatcggg ttccaggtcc aactcgaaga agaagtcaaa gagggatgat 3660
agaaaatcta atagataa 3678
<210> 16
211> 1225
<212> PRT
213> NTF%)(Artificial Sequence)
<400> 16
Met Ser Asp Ile Thr Glu Lys Thr Ala Glu Gln Leu Glu Asn Leu Gln
1 5 10 15
Ile Asn Asp Asp Gln Gln Pro Ala Gln Ser Ala Ser Ala Pro Ser Thr
20 25 30
Ser Ala Ser Glu Ser Glu Ala Ser Ser Val Ser Lys Val Glu Asn Asn
35 40 45
Asn Ala Ser Leu Tyr Val Gly Glu Leu Asp Pro Asn Ile Thr Glu Ala
50 55 60
Leu Leu Tyr Asp Val Phe Ser Pro Leu Gly Pro Ile Ser Ser Ile Arg
65 70 75 80
Val Cys Arg Asp Ala Val Thr Lys Ala Ser Leu Gly Tyr Ala Tyr Val
85 90 95
Asn Tyr Thr Asp Tyr Glu Ala Gly Lys Lys Ala Ile Gln Glu Leu Asn
100 105 110
Tyr Ala Glu Ile Asn Gly Arg Pro Cys Arg Ile Met Trp Ser Glu Arg
115 120 125
Asp Pro Ala Ile Arg Lys Lys Gly Ser Gly Asn Ile Phe Ile Lys Asn
130 135 140
Leu His Pro Ala Ile Asp Asn Lys Ala Leu His Glu Thr Phe Ser Thr
145 150 155 160
Phe Gly Glu Val Leu Ser Cys Lys Val Ala Leu Asp Glu Asn Gly Asn
165 170 175
Ser Arg Gly Phe Gly Phe Val His Phe Lys Glu Glu Ser Asp Ala Lys
180 185 190
Asp Ala Ile Glu Ala Val Asn Gly Met Leu Met Asn Gly Leu Glu Val
195 200 205
Tyr Val Ala Met His Val Pro Lys Lys Asp Arg Ile Ser Lys Leu Glu
210 215 220

59
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Glu Ala Lys

225
Glu

Tle
Phe
Glu
Arg
305
Glu
Phe
Glu
Gln
Glu
385
Gly
Ser
Gln
Gln
Pro
465
Lys
Gly

Gln

Glu

Thr
Val
Gly
Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys
Gln
Gln
Tyr
450
Gly
Asn
Pro

Gln

Gln

Thr
Ser
Phe
275
Leu
Gln
Tyr
Lys
Ala
355
Gly
Ala
Pro
Leu
Gln
435
Met
Pro
Gly
Met
Gln

515
Leu

Ala
Asp
Ala
260
Val
Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala
420
Gln
Pro
Asn
Met
Tyr
500
His

Tyr

Asn

Glu

245

Ala

Asn

Gly

Lys

Leu

325

Leu

Tyr

Ser

Lys

405

Gln

Gln

Gln

Pro

Val

485

Gln

Tyr

Lys

Phe
230
Glu
Leu
Phe
Lys
Tyr

310
Glu

Gly
Lys
Ala
390
Val
Gln
Gln
Met
Gly
470
Pro
Gly

Ile

Lys

Thr

Phe

Glu

Val

Glu

295

Glu

Lys

Asp

Thr

Gly

375

Met

Ala

Ile

Ala

Phe

455

Met

Pro

Met

Gln

Val

Asn

Glu

Lys

Asp

280
Phe

Leu
Ser
Tle
360
Phe
Thr
Tle
Gln
Ala
440
Tyr
Asn
Pro
Pro
Gln

520

Ser

Ile Tyr Val

Gln
Asp
265
His
Lys
Ala
Ala
Tle
345
Thr
Gly
Glu
Ala
Ala
425
Ala
Gly
Gly
Gln
Pro
505
Gln

Ala

60

Leu
250
Ala
Asn
Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410
Arg
Ala
Val
Pro
Gln
490
Gln

Lys

Lys

235
Phe

Glu
Ala
Gln
Glu
315
Phe
Asp
Ala
Val
Asn
395
Arg
Asn
Ala
Met
Met
475
Phe
Asn

Gln

Ile

Lys

Ser

Gly

Ala

Ala

300

Leu

Gln

Glu

Arg

Cys

380

Gln

Lys

Gln

Ala

Ala

460

Gly

Ala

Gln

Arg

Asp

Asn
Gln
Lys
Ala
285
Leu
Lys
Gly
Lys
Val
365
Phe
Gln
Asp
Ile
Gly
445
Pro
Ala
Gly

Phe

Gln
525

Ile
Tyr
Pro
270
Lys
Tyr
Lys
Val
Leu
350
Met
Ser
Ile
Val
Arg
430
Met
Arg
Gly
Arg
Pro
510

Ala

Glu

Asp
Gly
255
Lys
Ala
Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415
Phe
Pro
Gly
Ile
Pro
495
Arg

Leu

Asn

Val
240
Glu
Gly
Val
Gly
Tyr
320
Leu
Glu
Asp
Pro
Ala
400
Arg
Gln
Gly
Phe
Pro
480
Asn
His
Gly

Ala
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Ala
545
Tle
Ala
Gly
Gly
Pro
625
Glu
Ala
Asn
Ser
Val
705
Pro
Ala
Ser
Lys
His
785
Pro

Ser

Glu

530
Gly

Gln
Leu
Gly
Pro
610
Thr
Thr
Gly
Ser
Ser
690
Ser
Leu
Tyr
Pro
Ser
770
Ser
Ala

Ala

Gln

Lys
Leu
Ala
Gly
595
His
Ser
Thr
Ser
Arg
675
Ser
Ala
Tyr
Gln
Ala
755
Gly
His
Asn

Ser

Ser
835

Tle
Leu
Ala
580

Gly

Ala

Ser

Gly
660
Pro
Asn
Gly
Tyr
Thr
740
Ala
Glu
Ser
Val
Pro

820

Pro

Thr
Asp
565
Tyr
Ser
Gly
Gln
Ser
645
Ala
Tyr
Lys
Tyr
Asn
725
Pro
Val
His
Gln
Thr
805

Ala

Ala

Gly
550
Asn
Glu
Gly
Lys
Gln
630
Pro
Pro
Asn
His
Tle
710
Gln
Met
Ser
Tle
Ser
790
Val

Val

Lys

535
Met

Asp
Asn
Gly
Ser
615
Pro
Gln
Arg
Gln
Tyr
695
Pro
Tyr
Ser
Ala
Asp
775
His
Ala

Lys

Pro

Ile
Glu
Phe
Gly
600
Thr
Ala
Lys
Asn
Arg
680
Gln
Asn
Gln
Gly
Lys
760
Ile
Ser
Ala

Val

Glu
840

Leu Asp Leu

Gln
Lys
585
Gly
Val
Val
Asn
Gly
665
Gly
Lys
Tyr
Gln
Gln
745
Pro
Ala
Arg
Ala
Gln

825
Glu

61

Phe
570
Lys
Ser
Gly
Glu
Ser
650
Lys
Asn
Tyr
Gly
Gln
730
Gly
Ala
Ser
Ala
Val
810

Ser

Pro

55h
Glu

Glu
Thr
Gly
Ala
635
Gly
Tyr
Asn
Asn
Val
715
Gln
Tyr
Lys
Ile
Val
795
Ser

Pro

Lys

540

Pro
Gln
Gln
Gln
Gly
620
Pro
Tyr
Asp
Asn
Gln
700
Ser
Gln
Val
Val
Ala
780
Pro
Ser

Ala

Lys

Pro
Gln
Glu
Asp
605
Gly
Val
Val
Gly
Asn
685
Pro
Ala
Leu
Pro
Glu
765
His
Val
Ser

Ala

Asp
845

Gln

Phe

Ala

590

Glu

Ser

Val

Lys

Asn

670

Asn

Ala

Glu

Tyr

Pro

750

Ile

Pro

Val

Val

Asn

830
Thr

Gln
Gln
575
Gln
Val
Gly
Gln
Asn
655
Arg
Asn
Tyr
Tyr
Ala
735
Val
Thr
His
Ser
Ser
815

Gly

Leu

Val
560
Glu
Ala
Gln
Glu
Glu
640
Thr
Lys
Gly
Gly
Asn
720
Ala
Val
Asn
Thr
Pro
800
Pro

Lys

Ile
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Val Asn Asp Phe Leu Glu Gln Val Lys Arg Arg Lys Ala Ala Leu Ala
850 855 860
Ala Lys Lys Ala Val Glu Glu Lys Gly Pro Glu Glu Pro Lys Glu Ser
865 870 875 880
Val Val Gly Thr Asp Thr Asp Ala Ser Val Asp Thr Lys Thr Gly Pro
885 890 895
Thr Ala Thr Glu Ser Ala Lys Ser Glu Glu Ala Gln Ser Glu Ser Gln
900 905 910
Glu Lys Thr Lys Glu Glu Ala Pro Ala Glu Pro Lys Pro Leu Thr Leu
915 920 925
Ala Glu Lys Leu Arg Leu Lys Arg Met Glu Ala Ala Lys Gln Ala Ser
930 935 940
Ala Lys Thr Glu Glu Leu Lys Thr Glu Glu Ser Lys Pro Glu Glu Thr
945 950 955 960
Lys Thr Glu Glu Leu Lys Thr Glu Glu Ser Lys Pro Glu Glu Thr Lys
965 970 975
Thr Glu Glu Leu Lys Thr Glu Glu Thr Lys Ser Glu Glu Leu Lys Thr
980 985 990
Glu Glu Pro Lys Ala Glu Glu Ser Lys Ala Glu Glu Pro Lys Pro Glu
995 1000 1005
Glu Pro Lys Thr Glu Glu Pro Thr Thr Glu Gln Pro Lys Ser Asp Glu
1010 1015 1020
Pro Lys Ser Glu Glu Ser Lys Thr Glu Glu Pro Lys Thr Glu Val Leu
1025 1030 1035 1040
Lys Thr Glu Glu Pro Lys Ser Glu Glu Ser Lys Pro Ala Glu Pro Lys
1045 1050 1055
Thr Glu Glu Thr Ala Thr Glu Glu Thr Ala Thr Glu Ala Asn Ala Glu
1060 1065 1070
Glu Gly Glu Pro Ala Pro Ala Gly Pro Val Glu Thr Pro Ala Asp Val
1075 1080 1085
Glu Thr Lys Pro Arg Glu Glu Ala Glu Val Glu Asp Asp Gly Lys Ile
1090 1095 1100
Thr Met Thr Asp Phe Leu Gln Lys Leu Lys Glu Val Ser Pro Val Asp
1105 1110 1115 1120
Asp Ile Tyr Ser Phe Gln Tyr Pro Ser Asp Ile Thr Pro Pro Asn Asp
1125 1130 1135
Arg Tyr Lys Lys Thr Ser Ile Lys Tyr Ala Tyr Gly Pro Asp Phe Leu
1140 1145 1150
Tyr Gln Phe Lys Glu Lys Val Asp Val Lys Tyr Asp Pro Ala Trp Met

62
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1155 1160 1165
Ala Glu Met Thr Ser Lys Ile Val Ile Pro Pro Lys Lys Pro Gly Ser
1170 1175 1180
Ser Gly Arg Gly Glu Asp Arg Phe Ser Lys Gly Lys Val Gly Ser Leu
1185 1190 1195 1200
Arg Ser Glu Gly Arg Ser Gly Ser Arg Ser Asn Ser Lys Lys Lys Ser

1205

1210

Lys Arg Asp Asp Arg Lys Ser Asn Arg

<210> 17
<211> 4680
<212> DNA

1220

1225

213> NTF%)(Artificial Sequence)

<400> 17

atgtctgata
cagcaaccag
tctgtttcta
attactgaag
gtttgtcgtyg
tacgaagctg
tgtagaatta
ttcatcaaga
ttcggtgaag
ggtttegtte
atgttgatga
tccaagttgg
gaaaccactg
gctttggaaa
cacaacgccg
ttgtacgttg
gaacaatacc
ttggacgatt
acctctgcta
ttctettete
ggtaagccat
caacaaattc
gcegetgetg
ccaagaggtt

aagaacggta

ttactgaaaa
ctcaatctgce
aggttgaaaa
cattgttgta
atgccgtcac
gtaagaaagc
tgtggtccga
acttgcaccc
tcttgtecttg
atttcaagga
acggtttgga
aagaagccaa
acgaagagtt
aggatgctga
ctgccaaggce
gcagagctca
gtttggaaaa
ccatcgatga
gagtcatgag
cagaagaagc
tgtacgttgce
aagccagaaa
ctggtatgcce
tcccaggtcece

tggtcccacce

aactgctgag
cagtgctcca
caacaacgct
cgatgtgttt
caaggcttcg
tattcaagaa
acgtgaccca
agccattgac
taaagttgct
agaatccgat
agtttacgtt
ggctaacttce
cgaacagttg
gggtaagcca
cgttgaagag
aaagaagtac
attggctaag
cgaaaaattg
agaccaagag
taccaaggct
cattgctcaa
ccaaatcaga
aggccaatac
aaacccaggt

acCCacCaacaa

caattggaaa
tccacttctg
tcattgtacg
tcaccattgg
ttaggttacg
ttgaactatg
gctatcagaa
aacaaggctt
ttagatgaga
gctaaggatg
gccatgcacg
accaacattt
ttctcccaat
aagggtttcg
ttgaacggta
gaacgtgctg
ttccaaggtg
aaggaagaat
ggtaactcta
atgaccgaaa
agaaaggatg
ttccaacaac
atgccacaaa
atgaacggcc

tttgectggta

63

acttgcagat
cttctgaaag
ttggtgaatt
gtccaatttc
cttacgttaa
ctgaaatcaa
agaagggttc
tgcatgaaac
atggaaactc
ctattgaagc
ttccaaagaa
acgtcaagaa
acggtgaaat
gtttcgttaa
aggaattcaa
aagaattgaa
ttaacttgtt
tcgcceccata
agggtttegg
agaaccaaca
tcagaagatc
agcaacaaca
tgttctatgg
caatgggtgce

gaccaaacgg

1215

caacgatgat
cgaagcttct
ggatccaaac
ctcgatccgt
ctatactgat
cggtagacca
tggtaacatt
tttctecact
tagaggcttc
cgtcaacggt
ggaccgtatce
cattgacgtt
tgtctctget
ctttgttgac
gtctcaagct
gaaacaatac
catcaagaac
cggtaccatc
tttcgtttgt
aattgttgce
ccaattggct
acaagctgcet
tgttatggcce
cggtattcca

tccaatgtac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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caaggtatgc
caaaagcaaa
gacgaaaacg
atccaattgt
tacgaaaact
ggttcaactc
ggatctggeg
gagacaacca
gctcctagaa
ggtaacaaca
ccagcgtacg
cctctgtact
ccaatgagcg
ccagcgaagg
catccacata
ccagctaacg
gctgtcaaag
gaaccaaaga
gctgetttag
gtcgttggaa
tctgccaagt
gctgagccaa
aagcaagctt
aagaccgagg
aagactgaag
aaggcggaag
aagtcagatg
aagactgaag
gcaactgaag
cccgttgaaa
gatggaaaga
gatatttatt
acaagcatta
gttaaatacg
aagcctggtt
agaagtgaag
agaaaatcta
gtcgaagagc

aaatctaaga

cacctcaaaa
gacaagcctt
ccgectggtaa
tggacaacga
tcaagaagga
aagatgaagt
aacctacatc
gttctccgea
atgggaaata
acaataataa
gtgtttctge
ataaccagta
gacaaggtta
ttgagattac
ctcattctca
ttaccgtcge
tacagagccc
aggacacttt
ctgctaagaa
ctgacactga
ctgaagaagc
aaccattgac
ctgctaagac
agctaaagac
aaacaaagtc
aaccaaagcc
aaccaaagtc
aaccaaaatc
aaacagcaac
ctcctgetga
ttaccatgac
ccttccaata
aatatgcata
atccagcgtg
caagcggaag
gcagatcggg
atagatcata
caaaggttga

tgaagaaaac

ccaattccca
gggtgaacaa
gatcaccggt
cgaacaattt
acaagaagct
tcaaggtcca
cgatcagcaa
aaaaaacagt
tgatggtaac
tggttcttee
gggatacatt
ccaacagcag
tgtccccececa
taacaagtct
ttctcaatct
tgctgetgta
tgctgctaat
aattgtgaac
ggctgtcgaa
tgcaagcgtt
tcaatcagaa
tttggccgaa
cgaggaacta
tgaagaatct
cgaggaacta
tgaagaacca
ggaagaatca
ggaagaatca
tgaagcaaac
tgttgaaaca
cgatttccta
cccaagtgac
cggacctgat
gatggctgaa
aggcgaagat
ttccaggtcce
cacttccaga
ggttgcccca

agaagtcaag

agacaccaac
ttgtacaaga
atgatcttgg
gaacagcaat
caagctggtg
catgctggta
ccagctgttg
ggatatgtca
aggaagaact
tcgaataagc
ccgaactacg
caacagctgt
gtagtgtctce
ggtgaacaca
cattcgcgtg
tcatcctctg
ggtaaggaac
gatttcttgg
gagaagggtc
gatactaaga
tcacaagaaa
aaattgagac
aagactgaag
aagcctgaag
aagactgaag
aagaccgagg
aaaactgaag
aagcctgcag
gccgaagaag
aaacctcgag
cagaagttga
attacgcctce
ttcttgtatce
atgacgagta
agatttagta
aactcgaaga
aaggaccgtg
ttggtcccaa
ttagctccag

64

aacaacacta
aggtcagtgce
atctaccacc
tccaagaagc
gaggtggatc
agtctactgt
aagctccagt
agaatactgc
ctaggcctta
actatcaaaa
gcgtatcecgge
acgctgectge
cagctgetgt
tagatattgc
cagttccagt
tgtctccate
aatctccagc
aacaagttaa
ctgaggaacc
cagggcctac
agactaagga
ttaagaggat
aatctaagcc
aaacaaagac
aacctaaggc
aaccgacgac
agccaaaaac
aaccaaagac
gtgaaccggce
aagaggctga
aagaggtttc
caaatgatag
agttcaaaga
aaattgtcat
agggtaaggt
agaagtcaaa
aaagattcag
gtgctaatag

acggaacaga

catccaacaa
caagattgac
acagcaagtc
cttagctgcet
tggaggtgga
tggtggaggt
tgtgcaggag
tggaageggt
taaccaaaga
gtataaccaa
agagtacaac
ttaccagact
ttcagctaaa
ttccattget
agtgtcgcect
agcttctcca
taagcctgaa
aagacgcaag
gaaggaatct
agccactgaa
agaggctcca
ggaagctgca
tgaagaaaca
cgaggagcta
ggaagaatca
tgaacaacca
cgaggtatta
tgaagaaaca
tcctgetggt
agttgaagac
tccagttgat
atataaaaag
aaaggtcgat
ccctcctaag
tggatctcta
gagggatgat
agaggaagaa
atgggttcct

actttacgac

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
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gcggaagaag catcaagaaa gatgaagtca ttgctgaata aattgacatt agaaatgttc 3900
gaacctattt ctgatgatat catgaagatc gctaaccaat ctagatggga agaaaagggt 3960
gagactttga agattgtcat ccaacaaatt ttcaataagg cctgcgatga acctcattgg 4020
tcatcaatgt acgcgcaatt atgtggtaag gtcgttaaag acttagatga tagcattaaa 4080
gactcagaaa ccccagataa gactggttct cacttggttt tgcattactt agtccaaaga 4140
tgtcaaactg aattccaaac aggatggact gatcaactac ctacaaacga agacggtact 4200
cctctacaac ctgaaatgat gtccgatgaa tactataaga tggectgecge taagagaaga 4260
ggtttgggtt tggttcgttt cattggtttc ttgtaccgtt cgaacttatt gacttccaga 4320
atggtcttct tctgtttcaa gagactaatg aaggatattc aaaactctcc tactgaagat 4380
actctagagt ctgtatgtga acttttggaa acaattggtg aacagttcga aggtgctcgt 4440
attcaagtta ctgcagaagc tgtcattgag ggttcaaget tgctagacac actattcgac 4500
caaataaaga acgtgatcga aaatggtgac atctccagca gaatcaagtt taagttgatc 4560
gacattgtcg aactaagaga aaagaggaac tggaatagta aaaataagaa cgatggtcca 4620
aagaccattg ctcaaattca cgaagaagaa gccttgaaga gggctttgga ggaaagataa 4680
<210> 18
<211> 1559
<212> PRT
213> NTF%)(Artificial Sequence)
<400> 18
Met Ser Asp Ile Thr Glu Lys Thr Ala Glu Gln Leu Glu Asn Leu Gln
1 5 10 15
Ile Asn Asp Asp Gln Gln Pro Ala Gln Ser Ala Ser Ala Pro Ser Thr

20 25 30
Ser Ala Ser Glu Ser Glu Ala Ser Ser Val Ser Lys Val Glu Asn Asn
35 40 45
Asn Ala Ser Leu Tyr Val Gly Glu Leu Asp Pro Asn Ile Thr Glu Ala
50 55 60
Leu Leu Tyr Asp Val Phe Ser Pro Leu Gly Pro Ile Ser Ser Ile Arg
65 70 75 80
Val Cys Arg Asp Ala Val Thr Lys Ala Ser Leu Gly Tyr Ala Tyr Val
85 90 95
Asn Tyr Thr Asp Tyr Glu Ala Gly Lys Lys Ala Ile Gln Glu Leu Asn
100 105 110
Tyr Ala Glu Ile Asn Gly Arg Pro Cys Arg Ile Met Trp Ser Glu Arg
115 120 125
Asp Pro Ala Ile Arg Lys Lys Gly Ser Gly Asn Ile Phe Ile Lys Asn
130 135 140
Leu His Pro Ala Ile Asp Asn Lys Ala Leu His Glu Thr Phe Ser Thr
145 150 155 160
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Phe

Ser

Asp

Tyr

Glu

225

Glu

Ile

Phe

Glu

Arg

305

Glu

Phe

Glu

Gln

Glu

385

Gly

Ser

Gln

Gln

Pro

Gly
Arg
Ala
Val
210
Ala
Thr
Val
Gly
Glu
290
Ala
Gln
Tle
Phe
Glu
370
Glu
Lys
Gln
Gln
Tyr

450
Gly

Glu
Gly
Tle
195
Ala
Lys
Thr
Ser
Phe
275
Leu
Gln
Tyr
Lys
Ala
355
Gly
Ala
Pro
Leu
Gln
435

Met

Pro

Val
Phe
180
Glu
Met
Ala
Asp
Ala
260
Val
Asn
Lys
Arg
Asn
340
Pro
Asn
Thr
Leu
Ala
420
Gln

Pro

Asn

Leu
165
Gly
Ala
His
Asn
Glu
245
Ala
Asn
Gly
Lys
Leu
325
Leu
Tyr
Ser
Lys
Tyr
405
Gln
Gln

Gln

Pro

Ser

Phe

Val

Val

Phe

230

Glu

Leu

Phe

Lys

Tyr

310

Glu

Asp

Gly

Lys

Ala

390

Val

Gln

Gln

Met

Gly

Cys
Val
Asn
Pro
215
Thr
Phe
Glu
Val
Glu
295
Glu
Lys
Asp
Thr
Gly
375
Met
Ala
Tle
Ala
Phe

455
Met

Lys
His
Gly
200
Lys
Asn
Glu
Lys
Asp
280
Phe
Arg
Leu
Ser
Ile
360
Phe
Thr
Ile
Gln
Ala
440

Tyr

Asn

Val
Phe
185
Met
Lys
Tle
Gln
Asp
265
His
Lys
Ala
Ala
Tle
345
Thr
Gly
Glu
Ala
Ala
425
Ala
Gly

Gly

66

Ala
170
Lys
Leu
Asp
Tyr
Leu
250
Ala
Asn
Ser
Glu
Lys
330
Asp
Ser
Phe
Lys
Gln
410
Arg
Ala

Val

Pro

Leu

Glu

Met

Arg

Val

235

Phe

Glu

Ala

Gln

Glu

315

Phe

Asp

Ala

Val

Asn

395

Arg

Asn

Ala

Met

Met

Asp
Glu
Asn
Tle
220
Lys
Ser
Gly
Ala
Ala
300
Leu
Gln
Glu
Arg
Cys
380
Gln
Lys
Gln
Ala
Ala

460
Gly

Glu
Ser
Gly
205
Ser
Asn
Gln
Lys
Ala
285
Leu
Lys
Gly
Lys
Val
365
Phe
Gln
Asp
Tle
Gly
445

Pro

Ala

Asn
Asp
190
Leu
Lys
Ile
Tyr
Pro
270
Lys
Tyr
Lys
Val
Leu
350
Met
Ser
Ile
Val
Arg
430
Met

Arg

Gly

Gly
175
Ala
Glu
Leu
Asp
Gly
255
Lys
Ala
Val
Gln
Asn
335
Lys
Arg
Ser
Val
Arg
415
Phe
Pro

Gly

Ile

Asn

Lys

Val

Glu

Val

240

Glu

Gly

Val

Gly

Tyr

320

Leu

Glu

Asp

Pro

Ala

400

Arg

Gln

Gly

Phe

Pro
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465
Lys

Gly
Gln
Glu
Ala
545
Tle
Ala
Gly
Gly
Pro
625
Glu
Ala
Asn
Ser
Val
705
Pro
Ala

Ser

Lys

Asn
Pro
Gln
Gln
530
Gly
Gln
Leu
Gly
Pro
610
Thr
Thr
Gly
Ser
Ser
690
Ser
Leu
Tyr

Pro

Ser
770

Gly
Met
Gln
515
Leu
Lys
Leu
Ala
Gly
595
His
Ser
Thr
Ser
Arg
675
Ser
Ala
Tyr
Gln
Ala

755
Gly

Met
Tyr
500
His
Tyr
Ile
Leu
Ala
580
Gly
Ala
Asp
Ser
Gly
660
Pro
Asn
Gly
Tyr
Thr
740

Ala

Glu

Val
485
Gln
Tyr
Lys
Thr
Asp
565
Tyr
Ser
Gly
Gln
Ser
645
Ala
Tyr
Lys
Tyr
Asn
725
Pro

Val

His

470

Pro
Gly
Ile
Lys
Gly
550
Asn
Glu
Gly
Lys
Gln
630
Pro
Pro
Asn
His
Ile
710
Gln
Met

Ser

Ile

Pro
Met
Gln
Val
535
Met
Asp
Asn
Gly
Ser
615
Pro
Gln
Arg
Gln
Tyr
695
Pro
Tyr
Ser

Ala

Asp
775

Pro
Pro
Gln
520
Ser
Tle
Glu
Phe
Gly
600
Thr
Ala
Lys
Asn
Arg
680
Gln
Asn
Gln
Gly
Lys

760
Ile

Gln
Pro
505
Gln
Ala
Leu
Gln
Lys
585
Gly
Val
Val
Asn
Gly
665
Gly
Lys
Tyr
Gln
Gln
745

Pro

Ala

67

Gln
490
Gln
Lys
Lys
Asp
Phe
570
Lys
Ser
Gly
Glu
Ser
650
Lys
Asn
Tyr
Gly
Gln
730
Gly

Ala

Ser

475
Phe

Asn
Gln
Ile
Leu
555
Glu
Glu
Thr
Gly
Ala
635
Gly
Tyr
Asn
Asn
Val
715
Gln
Tyr

Lys

Ile

Ala
Gln
Arg
Asp
540
Pro
Gln
Gln
Gln
Gly
620
Pro
Tyr
Asp
Asn
Gln
700
Ser
Gln
Val

Val

Ala
780

Gly
Phe
Gln
525
Asp
Pro
Gln
Glu
Asp
605
Gly
Val
Val
Gly
Asn
685
Pro
Ala
Leu
Pro
Glu

765
His

Arg
Pro
510
Ala
Glu
Gln
Phe
Ala
590
Glu
Ser
Val
Lys
Asn
670
Asn
Ala
Glu
Tyr
Pro
750

Ile

Pro

Pro
495
Arg
Leu
Asn
Gln
Gln
575
Gln
Val
Gly
Gln
Asn
655
Arg
Asn
Tyr
Tyr
Ala
735
Val

Thr

His

480

Asn
His
Gly
Ala
Val
560
Glu
Ala
Gln
Glu
Glu
640
Thr
Lys
Gly
Gly
Asn
720
Ala
Val

Asn

Thr
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His Ser His
785
Pro Ala Asn

Ser Ala Ser

Glu Gln Ser
835
Val Asn Asp
850
Ala Lys Lys
865
Val Val Gly

Thr Ala Thr

Glu Lys Thr
915
Ala Glu Lys
930
Ala Lys Thr
945
Lys Thr Glu

Thr Glu Glu

Glu Glu Pro
995
Glu Pro Lys
1010
Pro Lys Ser
1025
Lys Thr Glu

Thr Glu Glu

Ser

Val

Pro

820

Pro

Phe

Ala

Thr

Glu

900

Lys

Leu

Glu

Glu

Leu

980

Lys

Thr

Glu

Glu

Gln
Thr
805
Ala
Ala
Leu
Val
Asp
885
Ser
Glu
Arg
Glu
Leu
965
Lys
Ala
Glu

Glu

Pro
1045

Ser His Ser Arg
790
Val Ala Ala Ala

Val Lys Val Gln
825

Lys Pro Glu Glu

840
Glu Gln Val Lys
855

Glu Glu Lys Gly

870

Thr Asp Ala Ser

Ala Lys Ser Glu
905

Glu Ala Pro Ala

920
Leu Lys Arg Met
935

Leu Lys Thr Glu

950

Lys Thr Glu Glu

Thr Glu Glu Thr
985

Glu Glu Ser Lys

1000
Glu Pro Thr Thr
1015

Ser Lys Thr Glu

1030

Lys Ser Glu Glu

Ala
Val
810
Ser
Pro
Arg
Pro
Val
890
Glu
Glu
Glu
Glu
Ser
970
Lys
Ala
Glu

Glu

Ser

1050

Val
795
Ser
Pro
Lys
Arg
Glu
875
Asp
Ala
Pro
Ala
Ser
955
Lys
Ser

Glu

Gln

Pro Val

Ser Ser

Ala Ala

Lys Asp
845

Lys Ala

860

Glu Pro

Thr Lys
Gln Ser
Lys Pro
925
Ala Lys
940
Lys Pro
Pro Glu

Glu Glu

Glu Pro

1005

Pro Lys
1020

Val
Val
Asn
830
Thr
Ala
Lys
Thr
Glu
910
Leu
Gln
Glu
Glu
Leu
990

Lys

Ser

Pro Lys Thr Glu

1035

Lys Pro Ala Glu

Thr Ala Thr Glu Glu Thr Ala Thr Glu Ala Asn

1060

1065

1070

Ser
Ser
815
Gly
Leu
Leu
Glu
Gly
895
Ser
Thr
Ala
Glu
Thr
975
Lys
Pro
Asp

Val

Pro

1055

Ala

Pro
800
Pro
Lys
Tle
Ala
Ser
880
Pro
Gln
Leu
Ser
Thr
960
Lys
Thr
Glu
Glu
Leu
1040

Lys

Glu

Glu Gly Glu Pro Ala Pro Ala Gly Pro Val Glu Thr Pro Ala Asp Val

1075

1080

1085

Glu Thr Lys Pro Arg Glu Glu Ala Glu Val Glu Asp Asp Gly Lys Ile
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1090 1095 1100
Thr Met Thr Asp Phe Leu Gln Lys Leu Lys Glu Val Ser Pro Val Asp
1105 1110 1115 1120
Asp Ile Tyr Ser Phe Gln Tyr Pro Ser Asp Ile Thr Pro Pro Asn Asp
1125 1130 1135
Arg Tyr Lys Lys Thr Ser Ile Lys Tyr Ala Tyr Gly Pro Asp Phe Leu
1140 1145 1150
Tyr Gln Phe Lys Glu Lys Val Asp Val Lys Tyr Asp Pro Ala Trp Met
1155 1160 1165
Ala Glu Met Thr Ser Lys Ile Val Ile Pro Pro Lys Lys Pro Gly Ser
1170 1175 1180
Ser Gly Arg Gly Glu Asp Arg Phe Ser Lys Gly Lys Val Gly Ser Leu
1185 1190 1195 1200
Arg Ser Glu Gly Arg Ser Gly Ser Arg Ser Asn Ser Lys Lys Lys Ser
1205 1210 1215
Lys Arg Asp Asp Arg Lys Ser Asn Arg Ser Tyr Thr Ser Arg Lys Asp
1220 1225 1230
Arg Glu Arg Phe Arg Glu Glu Glu Val Glu Glu Pro Lys Val Glu Val
1235 1240 1245
Ala Pro Leu Val Pro Ser Ala Asn Arg Trp Val Pro Lys Ser Lys Met
1250 1255 1260
Lys Lys Thr Glu Val Lys Leu Ala Pro Asp Gly Thr Glu Leu Tyr Asp
1265 1270 1275 1280
Ala Glu Glu Ala Ser Arg Lys Met Lys Ser Leu Leu Asn Lys Leu Thr
1285 1290 1295
Leu Glu Met Phe Glu Pro Ile Ser Asp Asp Ile Met Lys Ile Ala Asn
1300 1305 1310
Gln Ser Arg Trp Glu Glu Lys Gly Glu Thr Leu Lys Ile Val Ile Gln
1315 1320 1325
Gln Ile Phe Asn Lys Ala Cys Asp Glu Pro His Trp Ser Ser Met Tyr
1330 1335 1340
Ala Gln Leu Cys Gly Lys Val Val Lys Asp Leu Asp Asp Ser Ile Lys
1345 1350 1355 1360
Asp Ser Glu Thr Pro Asp Lys Thr Gly Ser His Leu Val Leu His Tyr
1365 1370 1375
Leu Val Gln Arg Cys Gln Thr Glu Phe Gln Thr Gly Trp Thr Asp Gln
1380 1385 1390
Leu Pro Thr Asn Glu Asp Gly Thr Pro Leu Gln Pro Glu Met Met Ser
1395 1400 1405
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Asp Glu Tyr Tyr Lys Met Ala Ala Ala Lys Arg Arg Gly Leu Gly Leu

1410 1415 1420
Val Arg Phe Ile Gly Phe Leu Tyr Arg Ser Asn Leu Leu Thr Ser Arg
1425 1430 1435 1440
Met Val Phe Phe Cys Phe Lys Arg Leu Met Lys Asp Ile Gln Asn Ser
1445 1450 1455
Pro Thr Glu Asp Thr Leu Glu Ser Val Cys Glu Leu Leu Glu Thr Ile
1460 1465 1470
Gly Glu Gln Phe Glu Gly Ala Arg Ile Gln Val Thr Ala Glu Ala Val
1475 1480 1485
Ile Glu Gly Ser Ser Leu Leu Asp Thr Leu Phe Asp Gln Ile Lys Asn
1490 1495 1500
Val Ile Glu Asn Gly Asp Ile Ser Ser Arg Ile Lys Phe Lys Leu Ile
1505 1510 1515 1520
Asp Ile Val Glu Leu Arg Glu Lys Arg Asn Trp Asn Ser Lys Asn Lys
1525 1530 1535
Asn Asp Gly Pro Lys Thr Ile Ala Gln Ile His Glu Glu Glu Ala Leu
1540 1545 1550
Lys Arg Ala Leu Glu Glu Arg
1555
<210> 19
<211> 36
<212> DNA
213> NTHF%)(Artificial Sequence)
<400> 19
ttggtggagg tggatctaac caaccagecgt acggtg 36
<210> 20
211> 23
<212> DNA
213> NTHF%)(Artificial Sequence)
<400> 20
agatccacct ccaccaacag tag 23
<210> 21
211> 17
<212> DNA
213> NTHF%)(Artificial Sequence)
<400> 21
gtaaaacgac ggccagt 17
<210> 22
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211> 17

<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 22

caggaaacag ctatgac 17

210> 23

211> 38

<212> DNA

213> NTF%)(Artificial Sequence)

<400> 23

ttggtggagg tggatctget gtttcageta aaccageg 38
<210> 24

211> 46

<212> DNA

213> NTHF%)(Artificial Sequence)

<400> 24

ttggtggagg tggatctact ttggccgaaa aattgagact taagag 46
<210> 25

211> 38

<212> DNA

213> NTF%)(Artificial Sequence)

<400> 25

ttggtggagg tggatctget gtttcageta aaccageg 38
<210> 26

211> 37

<212> DNA

213> NTF%)(Artificial Sequence)

<400> 26

taaacttgat tttttgacct tgatcttcat cttgtcc 37
210> 27

211> 48

<212> DNA

213> NTF%)(Artificial Sequence)

<400> 27

gaagatcaag gtcaaaaaat caagtttaat cttcgcctct tccgettg 48
<210> 28

211> 56

<212> DNA

213> NTF%)(Artificial Sequence)
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<400> 28

gatcaaggtc aaaaaatcaa gtttatctat tagattttct atcatccctc tttgac 56
<210> 29

211> 53

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 29

gaagatcaag gtcaaaaaat caagtttatc tttcctccaa agccctcttc aag 53
<210> 30

211> 25

<212> DNA

213> NTHF%)(Artificial Sequence)
<400> 30

tctccagaag aagctaccaa ggcta 25
<210> 31

211> 25

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 31

ttctecttega cagecttett agecag 25
<210> 32

211> 23

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 32

tacccaagtg acattacgcc tcc 23

<210> 33

211> 25

<212> DNA

213> NTF%)(Artificial Sequence)
<400> 33

ttggaagacc ccattttcat aggga 25
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CN 110845622 A W BR B 1/8 7l

pKM-KIPab1-KleIF4G-N774

6776 bp

K1
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CN 110845622 A W BR B 2/8 T

pPKM-KIPab1-KleIF4G-N134A
6605 bp

gRNA

il

CAP binding site
(fac operatop

Linker

K2
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CN 110845622 A W BR B 3/8 T

PKM-KIPab1-KleIF4G-N305A
6092 bp

K3
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CN 110845622 A W OB P M E 4/8 1

L,

pKM-KIPab1-KleIF4G-N566A
5309 bp

lac operator

rer
M13 reyv | lac prom®

CAP binding site

K4
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L,

N 110845622 A W BR B 5/8 T

PKM-KIPab1-KleIF4G-C570A
5648 bp

K5

7



CN 110845622 A W BR B 6/8 T

PKM-KIPab1-KleIF4G-C605A
5753 bp

K6
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CN 110845622 A W BR B 7/8 |

PKM-KIPab1-KleIF4G-C939A

6755 bp

K7

79



8/8 Tl

1z I

i\

CN 110845622 A

T

600 -

500

400 4

300 ~

nay

200~

100 -

9
,Wﬁé
%,
%,
2,
GQ
L
%
®.
o..PQ\
9,
4,
w.e.@ \evq
L% ®
L mr\&
%,
2. %,
%, *
mr# *\&.
L~/
A...»P&@ 4,
h,m@. ..‘r....ov
-/
99«\ %
()
2,
2
.mv\v. 6@&
Po‘\emr
HT .&W
4. oMV
.,.w,x\e
&‘.\Avv
%2,

K8

80



	BIB
	BIB00001

	CLA
	CLA00002
	CLA00003

	DES
	DES00004
	DES00005
	DES00006
	DES00007
	DES00008
	DES00009
	DES00010
	DES00011
	DES00012
	DES00013
	DES00014
	DES00015
	DES00016
	DES00017

	BIS
	BIS00018
	BIS00019
	BIS00020
	BIS00021
	BIS00022
	BIS00023
	BIS00024
	BIS00025
	BIS00026
	BIS00027
	BIS00028
	BIS00029
	BIS00030
	BIS00031
	BIS00032
	BIS00033
	BIS00034
	BIS00035
	BIS00036
	BIS00037
	BIS00038
	BIS00039
	BIS00040
	BIS00041
	BIS00042
	BIS00043
	BIS00044
	BIS00045
	BIS00046
	BIS00047
	BIS00048
	BIS00049
	BIS00050
	BIS00051
	BIS00052
	BIS00053
	BIS00054
	BIS00055
	BIS00056
	BIS00057
	BIS00058
	BIS00059
	BIS00060
	BIS00061
	BIS00062
	BIS00063
	BIS00064
	BIS00065
	BIS00066
	BIS00067
	BIS00068
	BIS00069
	BIS00070
	BIS00071
	BIS00072

	DRA
	DRA00073
	DRA00074
	DRA00075
	DRA00076
	DRA00077
	DRA00078
	DRA00079
	DRA00080


