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l. — A5/, TS 7 ~ 21.59 ~ 61 F[{IE—Z LR E 5 T4 1 o

2. —PPEEEA], GRS AR R 1 Pk K 5 AL I .

3. MAEBCRIE SR 2 Bk 3R, HEH)5 22 ~ 36.62 ~ 64 o [T —BIE P 50 R o

4. —FPE 2 DNA, £ E AR Bk 2 51 3 ik A

5. — MY, RARREK 4 Bk fE 4 DNA.

6. — PR A BRI e v, FERFAEAE T, A BURIEE SR 1 BT il 19 5828 g, N0 e R 11 7 4
i o

7. PP BRI E ARG, SRR T, AL AR SR 1 TR K S AR

8. — iR AR &, AL S RCRI LR 7 I () 2R s AR

9. — 5k, HASMEAE T, A R AURIEE SR 1 BTid i A7 I, B AR ol il i s L S5k A 11
A .

10, —FPEEF), SAARIE R 1 kR 540w .

V1. — PP RARRE I BT 7, AFELU T PR G MG

(D AEFAS 1 EIERR T, #fe ik B LLT (3. (5). (7). (12) A — sl AL
TSR

(3) H5FH5 1 PSSR IT 501 132 728 SERAT I I 2 2R R

(5) H5IFH5 1 BiniaSEmRIT 401 353 7 28 SR I I 2 2L R

(T 5755 1 PSSR IT 501 446 728 SERRAT Y I 2 2R R

(12) 57555 | FroR s 587511 582 S s FE I X M. 128 55 1R

(11) FET RN R IR 74, WERE DR (1D e 2SS R 7 5 pE e 2 5k
AR TTAS ITA) S 7 ~ 21.59 ~ 61 TP RHE— S IEE F 1518,

12, FREBCRESK 11 PR i vt 77, oy, fE20 3R (D il BRI 20 5518 0 (3D 12
FEIR L (7D (2 IR BN (12) (2 551K B 1k B e AT A BL B2 R 415

13, MRERACRIE SR 11 BT e vt 7732, Hoir, 520 3R (O i R 2SS 1R A (7D 12
B R (12) MR EERR

14, — PR REIIH 2% 75, AL BB (1D ~ (111D -

(D WERHTHS T ~ 21.59 ~ 61 P IME—R LIRS T I AT RS L R KD IR

(ID AFFTIRZRRIAT RIE IR, K

(ITD) [ IE =P 25K
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REMRERIE

A S

[0001] A B K S840 B Ko Wi (4045 1 77 v2%, 32 it 48 i S0 (dehydrogenase) 4k, 1K) 4 2
Wi AR AL Bl K )45 732 . A S E R EE T 2009 4F 12 H 5 H HAE K H AL R g 5
2009-277096 ‘5 AL SCHL, il 2 I 7 3B 5 1% L F) g 43 N 2.

B

[0002] A ] A AL 2= A=A Rt 1A ] 2 28 1 BRI S #8492 AT o B2 A YIME s
HR R A 2 B A JEC A2 T T D A 8 0 SR AL B (LU R fRI R A “GO™)D A & 8 Jd &8 (LA T faf Ak
A “GDH™) o GO HATBF 4 25 BE I RE S M ey HAAER & MO0 R XA I A, B S — T g dia e
T Al AR GO RN & T 25 i 52 BN 58 A it o B A A RO S50 M, A ST M S 5 SR
S o

[0003] 571, VE A A 2RI ARAE R HAE NAD (P ANFEAERIIE 00T X 25 8% & AF
VEFHRIBE, TN LA R MR ER (PQQ) A 4B IK GDH (LU R, FIFRh “PQQ-GDH™) (flinZ &
FISCHR 1~ 3. {HA2, PQQ-GDH AZAEMT T Ml @ : (1) PQQ 75 55 B B ffE 5 (2D X075 % B
PIEBEEAR s UL R (3D BT —MRATAE T4 5, PR b IR L 23 B 3 E A7 e IR A 5

[0004] [ PQQ-GDH DAL, 75 A AN 52 B4 il 480 1) 5% i HAE NAD (P) ANAFAE 1 D T o i
2 BE R AEAE I, O 0 LABE 28 IR e AL 1 R O Sl £ GDH (BAR, &A% 4 “FAD-GDH™)
1Ak, WK hEE GEERISCER 1~ 4. LRI SCHR 4 S il 5 RISk 5 514 70 B
FAD-GDH. 1124 FAD-GDH Ff]— B3 1t » LA X AR 1 s A 14 B8 var () An 8 R SCRiR 5 By
O3 FFI) FAD-GDH [R5 450 5 XF AR 110 5 S Ay % 78] 26 40 RV R 1Y 10% 647D LR SR il i
far (a0 & R SCRR 4 P 22 JF ) FAD-GDH 1) S i JE N 20 60°C Do N1 U B, DABR Ry s M 55
A H W, IELE K 12 M &1 . 45 FAD-GDH B& 41 i SCEk i R Bz (5 R SCHk 6 ~ 9).
[0005]  fif, #5451 A GO f 45 kAT FAD-GDH FISTARSER 40 7, Gludld 7 Argh02 X}
JEA R 2 B AE T HISCHR 5,6).

[o006] LA SCHR

[0007]  LHISCHR 1« HAKEHF 2000-350588 ‘5 AR

[0008]  LHISCHR 2 « HACKEHF 2001-197888 ‘5 AR

[0009]  LHISCHR 3+ HACKEH 2001-346587 ‘5 AR

[0010]  LAHISCHR 4 [R5 2007/139013 5 /M

[o011]  LRISCHR 5 [H R A FF 5 2004/058958 5 /M1

[0012]  LHISCHR 6 : HACKEHF 2009-225801 ‘5 AR

[0013]  LRHISCHR 7 « HAKEH 2009-225800 ‘5 AR

[0014]  LRISCHR 8 : HAKEH 2009-159964 ‘5 AR

[0015]  LAISCHR 9 : HAKEH 2008-237210 ‘5 AR

[0o16] 9 & H| ¢ ®R 1 :Studies on the glucose dehydrogenase of Aspergillus

oryzae. I. Induction of its synthesis by p-benzoquinone and hydroquinone, T.
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C. Bak, and R. Sato, Biochim. Biophys. Acta, 139, 265-276 (1967).

[00171 4 & H| € ®R 2 :Studies on the glucose dehydrogenase of Aspergillus
oryzae. I1. Purification and physical and chemical properties, T.C.Bak, Biochim.
Biophys. Acta, 139, 277-293 (1967).

[oo18] JF & H| ¢ #k 3 :Studies on the glucose dehydrogenase of Aspergillus
oryzae. II1.General enzymatic properties, T.C.Bak,Biochim.Biophys.
Acta, 146, 317-327 (1967).

[0019]  JELH] R4 :Studies on the glucose dehydrogenase of Aspergillusoryzae.
I V.Histidyl residue as an active site,T.C.Bak,and R.Sato,Biochim.Biophys.
Acta, 146, 328-335(1967).

[0020]  HEERISTHR 5 :2009 4F 5 HI AR P BEHAE 129 5 58 3 0 118 i B
75 :26Q-pml115

[0021]  HE & HI SCHR 6 :2009 FF HAAN oS KSEEEEHIAE P 5 :3T5a-5
(3P-109)

REAE

[0022]  FAD-GDH 5 PQQ-GDH AH LL AFEAF) 2 &b o 55— J7 T, FAD-GDH %1 X ACHE (19 Js b
bl At v, PRI ) 5 AR 07 A 0 52 1 3 P LA P A7 20 e RS 00 580 40 00 2 R 3 A 1 ]
e BB, FH T i B R s DRI M7 VA 1l DX 1 00 s S5 B AR A B8 N b AT I e B, TEvE R
FEFRATIFIE M o AEIX PRI 52 51 F TR BT B 1E HIe R 5y 7= Rl e ik 2z . i LTk,
JEAT 1f) FAD-GDH A7 7E A 8038 2 Ak, BHER S it — 2D 4 ey AR B IR — 78 T iy,
IEAPELR . A B H AT — SRS SR B B A R 2 V2.

[0023]  fE & H T 3R 45 SE FH M & %) GDH 1 J7 325, RECH « (1D ¥ LA ¥ GDH (FAD-GDH,
PQQ-GDH) HEATAEM 1) 75725 LA K (2 T S A E M S - AT T 16 7 i XM 7 K2 O 23K
IR LR SCHR 6.7, A 5, 5 AR EEFH T REMEAR. B ZRod, Ak
BH 1 % BN 45 35 0 T 28 B AR AL I8 (GO i3 FAD-GDH i A I Bk @, 401 G0 5
FAD-GDH F & FE 12 7 41 0 RV M B A i o 5 HR 2 RIVRME , vl R % GO I GDH & 1, BRI,
¥ GO AT GDH ALIXFERIHT 771k 1 5%, Pk B 22 ih 4 (Aspergillus niger) [ GO, ¥t
IR Y 5 CAE 2 P FAD-GDH (M) 28 R0 P A AT Z EE X . AR5, i A A oy 25 3L
5 GO WISTARGEREE , INITAESL T GO TG P H o0 BT (M 25 R H , K 2R HE BURAF FAD-GDH
[ fRsF CHER T D, HARAE GO 5 FAD-GDH 2 [MI AR M2 R IR . 45 042, 13 Wb LA B
B . A, HIMEEIX LR B T N M 15 5S4 b, B 50 FURE 1, 45 A2 GDH
WEME 5 GO SEE Y E # (GDH 3G 1 /GO W& ) BT AR B . PRI, vk 8 40 M % 58 AL g ) e
Fo I, IR E T X GDH IR FT1 B GDH AL 20 4 A L/ B . %GR — 7
[ 7~ T AES IR 20 13 Ab N, BRiZ 4 b LLIAN, 5F GDH 35 M 1) _EFH A RR . (H A2, 7620
ik GO 5 FAD-GDH [ 40 bl 48 iy 2 IR e S5 B B 7 T B AN TRD, BRI - 4 9 Ak AR FEiR
50T IR T AR e M R AR e MR AR L R MR I O R L B T R . kA, I
FHHPIRILL b, A4 GDH v ME LS Re R m REPE o U, o4 9 bR E R A B AT
{8, Hvs AR BI04
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[0024] 55— J7 i, BB HEITIR G5 R, I IEh U 2 T X GDH AR 51 2 B A B 1 41
Ho (ERAIZALA NS, IR 5 R I OREACRE () SN AR o R, X T Bt A5,
SRR S Al (R, S5 2 AR G I IR (1 52D » 45 XS GDH LA 2 AR i 11 2
FERRAF R, JE HLRIL T 47K 58 4 GDH AL B G R FE/R » BEAh, BN T 56 4 GDH 4L
(1) GEAL A JE A R e P AR S R AR (1) S R PEAERD o

[0025] W2, 48 3 1R 2 3 ik K 250 R () TP P 2 TS IR AR SR AT 4 6 i 7 A A o sk 17 1)
RO AT e R RS U o PRI, AT DAV A 2 S h 1) 4 Ab SAR N G B AN R T 5, SC T4
A Xt GDH AL 2L

[0026] LAk, X T FEFEETT &, 75 58 T 450 (— G5 1 SEARGE D FOARBUTE &1, FRIBE 28
%Fiﬁ#%ﬁ%%%%%ﬁﬁ%&ﬁaﬁTU%%%EF%%%%%%%%E%%@
Z IRk AR U SE bR AR R JElg 755 (Penicillium amagasakiense) ff] GO\ HE
GO, AJ I FH AR BH 1) A BN S R IR IR 58748 7

[0027] G EATIR, A& BH I R BH N 25 S D HoKs GO HE4T GDH 4k, €3 H GDH 3% T &7 (1) 5848
GO, [FI , ] DA 2 T X GO I 5878 A UM R TR B o AE TS 588 A GO, A1 AN 2
AN AR (0 SR o BRI 2EAS 27 HORE AR P SR 2 77 THT 5 B D L 7568 HE A FAD-GDH
(¥ GDH.

[0028] DL b e S —Jy THIIESE 78 25 A AR BLTE o iX 9 b B2 180, K IR BR P 53R4T I 2 1k
bt A, H HFI ¥ 1 O B 0 ST AR 85 A IR R 7 R B FRTAE  CRe JIA X B iR % 1
At T T L I A TR P L A SRR AR T LA R D 2%

[0029]  DAUF/RH AR IR T UL ERcR .

[0030]  [1] —Fhoe AR g, 1 7E K B 5k AL 16 4 B A AL B i & 5 IR 7 40 h ik LR
(1) ~ (13) H i — A DL E I 2R IR e 2 S B AR I 43 R ZU R R 7 47 I R
[0031] (1) 5755 | s ia SR H0 115 7 2 35 A NI 2 1K

[0032]  (2) 5% | FroRa T 50 131 4 Z S50 M I 2 1R

[0033] (3D 5JPH5 | s LRI T A0 132 7 Z FE RN V1K 2 5 1R

[0034] (4D 5JPH)5 1 BRI IEER T A1 193 £ 2 SR M [ 285 IR

[0035]  (5) 5JPH)5 1 BRI IEERIT A1 353 {7 2 LR M I 28 IR

[0036] (6D 5)PH)5 1 AR IEERIT A1 436 {7 2 S5 BRI MY IH 205 IR

[0037] (7D 5JPH)5 1 BRI IEER T4 1) 446 {7 2 SEFRT IY IF 20 5 1R

[0038]  (8) 5JPH5 1 AR IEERIT A1 472 {7 2 SE RN W IF 205 1R

[0039] (9D 5)PH)5 1 BRI IEERIT A0 511 {7 2 SE R M I 205 1R

[0040]  (10) 5/741'5 | BRI LR T HI 535 A7 2 IR RN MY (1 2 S5 1R

[0041] (11 57505 | BRI ZE IR THI 537 A7 2 FE RN M (1 2 S5 1R

[0042]  (12) 5/741'5 | BRI ZE IR THI 582 A7 2 FE M M (1 2 S5 1R

[0043]  (13) 57415 | FoRE R TH 1) 583 AL a TR M. 1 2 31 -

[00441  [2] R4 [1] Frik 542/, 2o, ok B RUEY) T2 R AL BRI 2R 751 0N [T
F'5 18k 2 ERZERR T .

[0045]  [3] #R4fE [1] sk [2] ATk o ms, Ho, s AR 2 S5/ 4 (3) AR (5) [
AR () FRFEREL (12) 2R 8 #F & A e L BRI 5.

6
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[o046]  [4] #R¥ [3] Pk 5 Rg, JLrh, X+ (3) IR, BUARSE R ZR A TN AR,
X () R EIR, B S M2 B R o N Z IR, A T (7D 2 21, BURUG a2 R A =
&, 6T (12) B2 , BUUS 2 5E IR 0 222 1% RS 2 IR oo 2 IR Bl 22 %

[0047]  [5] R4 [1] 81 [2] Prik iy 573z, Horh, #e BRI 2 B 4 (3) 25 1R S (T I
AR B (12) MR B L B e AL R4S .

[o048]  [6] #R¥E [5] ATk HE, Horp, Xt (3) M2 LR, BURE a5 A TN AR,
X (7)) AR, BUR G 2R A AR, AT (12) ISR, BUR G 2 25 R 22
MR, AR IR e AR B R -

[oo40]  [7] A4 [1] 8% [2] Prik 5L b, Horp, SR 2RI (7D 2 1R J (12)
P2 TR

[o050]  [8] #R# [7] Frik o g, Jorb, b+ (7D LR, BURE M ZE RoA8 H 2%,
X1 (12) W2 2518, UG (M2 JE 1R 0 22 2401 K 21 o 2 TR Bl 28 1R o

[0051]  [9] MR¥E [1] Frk M RALRg, oy, /P45 7~ 21.59 ~ 61 P RIfE— 2 LR T4
FITRE i o

[0052]  [10] —APEEA, gafd [1] ~ [9] HT— Il (1) 5 A0 B«

[0053]  [11] #R#E [10] Frk i ZEA, Hrp, & 75 22 ~ 36.62 ~ 64 P HE 7
Hl)o

[0054]  [12] —FPEEZH DNA, B [10] 8% [11] ArRpgEA .

[0055]  [13] —Hpid =4, HAA [12] Prikf)E 24 DNA,

[0056]  [14] — M % A I g v, HARRAEAE T, A0H (1] ~ [9] A F— Pk (R AR I, il
TETRE TP I 2 R

[0057]  [15] —Ffrisi 2 8 I s A A0, HORRAEAE T, Ay (1] ~ [9] " fE— TPk i S48
it o

[0058]  [16] — v & B e A0 &, A (150 Phvads i) 268 Bl s FH 3550 o

[0059]  [17] —MJyidk, HAHFIEAE T, A8 A (1] ~ [9] WP E— I ik i) 578 il , FRAIC ol il
it BCEL SRR ) A A R

[oo60]  [18] —Mpfgs, A [1] ~ [9] FE— BTk (1) AL .

[oo61]  [19] — M5B BER B 732, ARG LA R PR (D) M (i) -

[0062] (i) TESAEXT R EERRITAH, #E ik B UL (1) ~ (13) P E— AL
IR AP IR, IR SRR G R ok BT AR ) B A AR B BOR BT E I S R R
WSS A% I ORI ] 280 M ot Sl

[0063] (1) 5J%4'5 1 PR ERIFH 115 Ara BT VI 2 1

[0064]  (2) 5)F41'5 1 PR ERRIFH 131 AL e BT VI 2 1

[0065]  (3) 5)¥41'5 1 PR ERRIFA 132 fra BB VI 2 1

[oo66] (4D 5)F41'5 1 PR BRI A 193 ALz BRI 2 1

[0067]1 (5 5JF4'T 1 PR BRI A0 353 ALz S VI 2 1

[0068] (6 5JF4I'T 1 P2 BRI 436 ALz SRR I 2 R0

[0069]  (7) 5J¢4'5 1 Pron iz 251 741 11) 446 7 2 FE RN NI 2 2L 1R

[0070] (8 HJPH'5 1 Pron iz 25/ - F1 1) 472 7 2 ZE RN NI 2 2 1

7
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[0071] (9 5JF4'T 1 PRz B RIF A0 511 ALz ST NV I 2 BRI

[0072] (10D 5/F5)5 | Pros iz 5T 4K 535 A7 2 BE A M. K 2 FE 1R

[0073] (11> 5/%5)5 | Prosiz 5574 I 537 A7 2 5N MK 2 5 1R

[0074]  (12) 5755 1 P2 7410 582 £ 2 FER A I (1) 2 FE 1R

[0075]  (13) 5/F41'5 1 Pros K2 LR T HIIK 583 A7 2 FE RS N 1) 24 JE 1R

[0076]  (ii) Z&T 54N GBI 2 BRI T4, AR IR (1D i e 2 R ) g e
AR AT AR T AP R

[0077]  [20] A4 [19] Pk vt 75 i, Horpr, 5878 0F 52 i oA oK 1 1 A6 40 1) i 26 Ml 4L Ak
A, 7620 3R (D P IR I SRR N (3) EZERE . (5) ME IR (7)) MR (12) 11
AR BUE L B e R LL B SRS .

[0078]  [21] #R4 [19] Pk (it J5i2, Horh, 878 0F 52 i oA oK 1 1 A6 40 1) i 28 B 4L Ak
B, 702038 (D PRI IR N (3D MR ZER . () R IR EL (12) LR . 83 1k
B e B RS .

[0070]  [22] #R4E [19] Pk (K it 772, Horr, S8 0 52 i oA oK 1 1l A6 40 1) i 28 Ml 44k
B, 703 (1D PRI ZZE R A (7D (2 55 1R M (12) (K28 51K -

[ooso]  [23] 44 [20] ~ [22] rpfE—Ii ik iyt vt J7 32, Horh, ok BB 1) A Bl 4 Ak
Wi A B2 2% (Aspergillus niger) B JEIGH 4% (Penicillium amagasakiense) %25 B4R
1L o

[oo81]  [24] #R#E [23] Frik iy sevt 73z, Hordr, A UL B (R 2 SR e 7oA P41 5 1 Bk
2 M2 LR IT9 o

[oo82]  [25] MR [19] ik e vt 75k, Hor, S84 Gl O 7 KM 75 % (Penicillium
italicum). 7 ] 75 £ (Penicillium lilacinoechinulatum). K W %% (Aspergillus
oryzae) Bt % (Aspergillus terreus) (15 25 IS A% F1 TR (06 14 i 26 B M S0 o
[0083]  [26] #i#iw [25] Frak i vl J7izs, Forb, B 22 IR NGE e R 17 1R A0 00 11k ] 250 B i L Il
(M2 FER TN EH) 'S 3 ~ 6 P2 ZEIR T4 .

[0084]  [27] —FhSARMER 2% 77 7%, AWHELL T PIR (I ~ (11D -

[0085] (D) #4745 7 ~ 21,59 ~ 61 PR FH) B [19] ~ [26] HPfE
— PTG 2 I R S AN AT G b A IR 1 AP 3R

[o086]  (ID) FFTRILIRUAT RIKIZ IR, K

[0087]  (ITD) [RIERIE W2,

P =1 152 AR
[0088] Bl 1 ok B R E R GO M2 2L 1R P A1) 5ok B B I T 8211 GO I 2 R 7 41 () B
o H T RIZR RN RN 2 IEIR . HIHA T FRIRAE RN R ) 240 FE 1R T X GDH ¥ PR 2
Wﬁ%ﬁﬁ’]%%@&o Sk RIS T O 2 TR R . % "RIR Al (identical),: "RRIRIRSF HEHL
fR (conservedsubstitutions),“. KRR 5F PEEUYE (semi—conserved substitutions).
[0089] & 2 =k BAAED Y GO 5k BT AE Y ) FAD-GDH [ 2 2 B )7 41 K Le 88 M\ B
BB IR K o BN 85 FAD-GDH (2 ZE IR 41 P41 3 1) N AR s {35843 « ) 5 25
FAD-GDH ()28 S5/ e 41) (415 4 1 N AR 56 53 K ith 25 FAD-GDH )2 2618 7741 (741 5

8
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5 1 N R84« 4 5 FAD-GDH [ 2 2R 74 U741 5 6 1) N Rui il 40 52 5% GO
R FEBR 5 FA)5 1 HIN R . B NRIZRRIEA T GO 3 2k oL BT &
SR, £ FAD-GDH [8] fr~F G A1 =D 11 4E GO 55 FAD-GDH 2 [A) AN [R] i)z 25 1R, I HAA N K
i A AR B N7 5

[0090] 3 K A GO 5k B AEMIK FAD-GDH 2 FE 8. 741 1) Eb e (B 1 fdes
), M EBEIFIAIK IR R B R 558 FAD-GDH [IEZE IR T4 JF 515 3 1 C AR I H 40
W 2 FAD-GDH [ 225 1% /741 UF 515 4 16 ¢ R840 K i 8 FAD-GDH )2 1R 7
55 5 1) C AR5 + 1155 FAD-GDH [IZFEIR T4 B 515 6 1) C ARImEE 4
4% GO R T4 U755 1 1) C Ruifilit 7). M FRILRRTEL T GO ByFE MO
BRI 2 2R P, 7E FAD-GDH [ R 57 LRI ED 17E GO 5 FAD-GDH 2 [AJAS [F] I 2 55 1R » M
N K AR N5 . 5 kR GO BTS2 -

[0091] &4 AL A PCR YY1 #h 5 GO M EFAIM T4 FF)'5 37). 765 Rimid
BN HindITT 47 55 (REZR) 5 Kozak 741 CHRIZD, 78 3° Kim s in Xhol £7 5 RELD . NT
YA, B IS N Kozak P41, 55 2 DNEER NS QB AZ T 2 A8 . B IMEE GO KT
FUF5)5 38 s,

[0092] [ 5 N P AR I & v 1 45 R HIAE LS 5 ON SR 1 IR IR 3C R (BR T B RE
(saccharomyces cerevisiae)), KBV ER L VAR &5, PG e A GO
V5 Ik B2 GDH V& 7k

[0093] & 6 4R R AR TR T ITE RN 45 R o AT SR B AR P9 T A DA BH 2 TRV
(7E GO I 52 A, 76 GDH e h & 68D I A AR AT W AR B 5%, LLASE GO 5 1t &% GDH ¥%
Mo HARRAL (pYES-GOOMAT LLER, H SR R GDH 3 P AH A GDH 357 5 GO ¥ P2t (GDH
WEPE /GO VEHD RN R ARk . R IR pYES-GO0 KRR SR ML ALHE, P 1) pYES2 R
FHAE AN ZE DR %) BORE S AL T A5 IR A% AR, 3P I GO 287K GO “Amano” 2 CREFEE A H)D, K
[¥) FAD-GDH 75 GDH “Amano” 8 (FREFEE /A ).

[0094] & 7 437N FHBARE R VS PER A 25 IR o F RTE RN 25 AR B AL AL RRIT)
GOH Ji5 7 K GO ¥ 1, FHPTER R GDH I T /GO 151 » pYES-GO IR AR AR AL FE . R H
[) pYES—GO 7 R S AR (R AR, TR A ) pYES2 28 7% FH 9 N 255 BRI BT B0 JRE S 4 T 45 ) s
AR, BRI GO 7R GO “Amano ™2 CREFEE A 7)), EIZEH ) FAD-GDH 327 GDH “Amano ™8
CREFBEA T

[0095] &1 8 KR i iA GDH/GO v Pk L AR Ak K I S8 AR W4 AL PR I S48 (1) % o HEDN 5-1-5
() T353H AR TR S . [FIFE, #EM 7-2-17 [f] D446S & 7-2-42 [f] D446R AR TR & .
[0096] &9 KK RS GO IR ARs S M (0 B 2 o DR8240 00 1) 5 I 1 P A L I T
s H RS IR RV o pYES-GO KR AR SEAL ALk o

[0097] [ 10 A KIRIEEBEH IS G RAERMEK . X EMYERT (D 5/F5)5 1
P RSB P A0 115 AL ZEIR AT NV 2 IR, (205855 1 Fiaa iz ZE R 74111 131
PR NI EER, (3D 5755 1 s EEERTHI 132 7 2 BN M IR 2 1R
(D EFHS 1 a2 H0 193 AL R NI R, (5) 5755 1 s
FERR P H)IK) 353 AL FERRAT NV R FERR, (6) 545 1 B MR IERR T A 10 436 A7 25%
BT IR, (7)) 5855 1 s 2SR5 1) 446 (L2 2R NI, (8) 5

9
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FEA5 1 T R FERR T 472 AL R FER A N REER, (9 57505 1 finRfa iR
JEAII 511 AL E RN N Z ZE R, (100 57515 1 FTREZE 1R 75 535 {7 2 FE AT
M ZEEERR, (11D 57505 1 s BB 1) 637 ALa 2B NI Z R, (12) 5%
A5 1 PR ZERR T 511 582 AL a LB NN 2 55 1R , (13) 545 | P iy
FI1¥) 583 o 28 FERR X MY [ 2 FE 1R

[0098] [ 11 AHZ ERAR GO TG MERIELEE. LARE SR _LiE I FE b, B A A AR %
FhAEALARIET GDH/GO Y& ME LT LLER . FH O RIR % AR B AL A bR A 5848 .

[0090] [ 12 BAH AL G B SR B R P AL S TR b v . FHO K
TN SEAR B AR LA TR AR

[0100] [ 13 & BA A AR A G B SR B AR 7 A2 1) 58 8 T B IR I R e ko L
BN 27 2 AR OB IR B0 R FLRE ) R N

[0101]  [&] 14 & D446 J V582 2 E S HIWE M tLE: . X FHURE 2R A F 1%
T, HL 8 GDH/GO 3G o * GO V&M AT PR AT o

[0102]  [&] 15 2 DA46H Jz V582P £ HE SRR AR 1k o Fr X 22 2 B ARBE R BE P 3L
B H R K FUBE (9 )N PR 55 FAD-GDH (GDH “Amano” 8 (REFEEAH)) HHT H#% .

BAEXLHEAR

[0103] & T T-Ui B, X T T4 & B I FH T8 1 — 53, 8 LUTF o

[o104]  (HHiE)

[01058]  FHIE “5ALNE” R AL 5 2 T 5 5 “ S5 ailis 7 24T 9848 T R4S M 43 21
(R “TEAL R AR Tl e “AG M Bl " n] AT e AsT FH o BEAth I L 2R b Oy P A A (R
FAGIRGHG DRI T RIBEAE N “IEahle” ik H AR B . BT Ui BH , 7EAC U0 I
Fir, “IEAhEE” WARIRAE < RALXT G B FEAREG”

[o106] K AEEEANEE Ch T T Ut BAFRYE A B 5 el Ch 78 T Ul BIFRAE B BT, B,
DAAE A B —Fh DL B BREME S B B R RE BT 1) 7 AT AR RRAE “ 4% A BEdEAT B i
17 IX LI CREE” BN R RS TR (B AN FE A T A 25 R SR B R O 1 R A R AR AL
B D SR S MR R RE M (Rl S R AR e 48« pH REME (Bdd pH. pH A28 PR
SRS SR S S A B R N

[0107] (A 25 b AL A B AT 578 T 753 7 1)

[0108] AU BHIVES 1 J5 98 A A >k B A AE A i s 2 B S AL B (GOD AT S8 T 15 il (LA
TR RAE 0™ ARKRIRAR GO HATER BMAEYIN GO (RAZKT R B () 20 LR T4
Ik ECLE (1D ~ (13) B BLE 2 IR H B 2 R M 753 ) 2 2R 1R 7
Hllo

[0109] (1) 5J%4'5 1 iR EmRIT A 115 A FERRAT MK 2 1R

[o110]  (2) 5J%4'5 1 JiRaEmRIT A 131 Az FERA MK 2 LR

[o111] (3D 5JF4'5 1 JiRaEmRIT A 132 Az FERA M IR 2 L 1R

[0112] (4D 5JF4'5 1 Fiaz EmRITHI 193 Az FEA MK 2 L 1R

[0113]1 (B 5JF4'5 1 FioR iz EIRIT I 353 fr 2 FEIRAT M I 28 L 1R

[0114] (6D 5JFA'5 1 FioR 2z ERIT I 436 A2 FEIA M K 28 L 1R

10
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[0115] (7> 5JF4'5 1 JiR iz EmRIT I 446 Az FEIA MK 2 L 1R

[o116] (8 5JF4'5 1 FioR 2 SR 472 Az FEIR N IR 28 L IR

[0117] (9 5JFA'5 1 JiRza SR HI 511 A2 FEI M K 28 L 1R

[o118] (10D 5745 1 Fron LRI T H1) 535 A7 2 FEFN MY (1) 28 FE R

[o119] (11> 57405 1| o2 LR T HI1) 537 A7 2 FEFNT MY (1) 28 FE R

[0120]  (12) 5755 1 P a0 7 A0 582 {7 28 FEHR AT M. 1) 2 25 1

[0121]1 (13D 5/F5)'5 | JiniIaZE R T A 583 A 2 RN MY 1 2 2 1R

[0122]  WI)F iR SEH 9] o, Bad 115 AL 2R R 131 AT 2 25 IR 132 £ & ZE 1R 193 7 & %%
R\ 353 {7 2 2R 436 A2 IR V446 (2 LR 472 L ZFEIR V511 AL 2 FEMR V535 AL & IR
537 fi 2 2 582 £ 24 FEIR M 583 A 2 LR A il ik FB 1 £ 1) GO 5 £ B FAD-GDH 1F4T H
BRI R IR, 4T GO i A i H B GOYSAEYE . ZEA K B, @i Hl AN
X GO e e B EE AR 1 5 i e R X Y IR =SS R AT 527, AT SE TR BRI T X R
M.

[0123] TR, TEA UL BH A5 ot T2 F5 B e B5 50 FH I 7 FH < 6 B 2 e AE 43 BB ) i 1 R
(i TR)T ELThRE 0 R FE AR H [F)45 ok 0, 5 T3V R SR P41 (BT, 7415 1 IR
JEAND, Fa LU B I 2 TR TR A A7 8 — e a5 i) 2l BB IR T4 IR 43 R YR PR ) [R5 BLRE
i WEAT S A EL B 107 AT HEAU I GH s AT DR R 75 22 S N 067 (gap) AT AT A4,
AR R TR IR 7 A T R S 2 SR TR I R A7 B ) 2 FEE IR A 1 A R R ) 28 JE R ™o AR ]
A — 2% 45 WA I 1 L T R P ST AR 5 ) (IR TR &5 HED A IR L 28, B AN — 2 45
R AR S R B A, iy FLIS M FH SEAR S5 ) (=R TG S5 14D A BT EU B, g “ X NI 2 251 7 i
SR STAR SRS B, IS R R] SEPE S LU A 45 2R o T GO0 T, AR AR 2 P ) ST A
SER R - AA RS IEAT LA IR RTINS AT LU (R 57 o SEAB XS G Wi 1) S AR 25 0015 SR 91 G ] Hh 2
H 5 (Protein Data Bank) (http ://www. pdbj. org/index j.html) El{5.

[0124] ] X 528 & PR S5 74 73 A 0 8 [ SN AR 25 R 0 e s 72— i R B o

[0125] (LM AJTRIEAT 45 5k o R T B8 SEAREE R, S5 AL AN TTBb, (EBR G AR, 4E Ky
I e A R ) A | R AR S R AT 7, A B . RIS OLT,
DL E A E AR S G IR B R ML &) 1) & 1 BT 45 Ak

[0126] (2D il ety 45 & RS X 59 28, W AT 8 . N7 Ui BH, 88 1 i &l im A X 5 2R 1
P 32 B E I AE AT e B E EE IR Z . B0 R, B8 2 mhA N E -173°C A4
A1 PEAZARAS S W EEAT S B AR I 5 B AR e R Je o T UL, 8 T i &R T
T 22 G5 1) 1) v 3 Re B30, S B v 1T ) 22 I TR D' A3 208 o

[0127] (3D fEUEAT S A Z A 73 BTNy, B T A5 2 LA, I T EAHAE R . AT BirE A
JoU, TEANFINTE AL 2 TR df R g A I, AN 68 FH 23 - HEUARIE A o 45 44, W6 2500 B iR 1
[7) s HA VA A AT 10) 8 B S R i AV A A0 T 53 ok RS IR+ 5 K I a Jg J
TEAG G, PG 8 IR 1K X 5 28U Be Xt X 5 2T 250 i sk 1 43 2 AH A2 B
[R5 o PR E (RIAEART W] A0 T K 5 it 0 RO 391 DX IR PR P2 R~ I A AT 5 o V1) X
[R17K 53 ~F HH T R L I A 21 i %35 2, BRI G 28 e A 122 DX ) F 2 FE AL T 0, A
MR I FOE W P28 R, T RS RIS . AL, fEAEX IR ST ih AL & 2 00 7 I
TH e X 53 1 R RS UEAT P SAL, AT AR A9 B BE ORI RS B o3 . A B B s AL 1T

11
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A A8 IR ARG AR VA I P . ST AL B SR AE A3 MST 23 ]
(GEED [ QUANTA 2672 P47 . 2RJ5, 8 A MST A =) (1) X-PLOR %5652 /%, BT S5 MNs %4k, 5¢
FREE R AT o T B AR 5, 7R 2 1 B AR AR 25 40 2 AN O R A s B
JU R AR, B 73 FHGETHAT o o 70 RS 25 RS 25 A0 n] IR /P CNS SOLVE
ver. 11 28347,
[0128]  ZRACXTZEERISK B A GO [7n il ok B 2 A 1K) GO Kok B JE W R 1 GO,
FE o5 FEAR P R ok B B2 A 1) GO IR ZUIE IR 741 Jok B JE W 75 B 11 GO M & R 1R P4
SRS 1 K JPAE 2 fioR. Ak, XA ISR T A 16 L LR W B 1 TR
[0120]  TEVLLRAFHS | AT B 2 &R G0 A5 S/, Bk (DR
FIEERNTHT 11 S AL IR, Lk (ORI N TA)5 11 131 72558, 1k (3)
(MR IERE A5 110 132 A1 dEme, Bk (O M IER TS 11 193 fr e MR, ik
(5) KRR NFH)'T 1 [ 353 MR IR, Lk (6) MR A FH'S 1 1 436 {1 &R,
IR MEIERR N ITFA)S 111 446 AL S5, Lk (8) ML A 7415 1 11 472 (12
TR, L38O ISR A THS | 1 511 T2 58, Lk (10D (258 745 1 11 535
PR, Bk (1D EEEBR N FEY)S 11 537 Mra i, Bk (12) MEIER A TS 1
(1) 582 fi7 2 MR, Lk (13) B2 LM A 745 1 1K 583 frzd JE R
[0130] 55— U7, fE LA BAJEAS 2 R AR T AR B e U5 & 1 GOk AL X % i
N, Bk (D WEZEBRITFAS 2 1 115 M2 R, Bk (2 WEERNTFH)S 2 1 131 47
AR, iR COWMAERNITH)S 2 1 132 181, Bk (DR AT 2 1) 193
PEIERE, Bk (5) AR HFFS 2 [ 353 A& 3L, Bk (6) ME M HF5)S 2 [
436 ML EIEIR, Lid () R IEER NPT 2 (1) 446 SRR, b (8) MR ILIR A ¥4 5
2 1) 472 2 B R, BB (9) 2B A 'S 2 (1Y) 511 e R, Bk (10D 2B A 7
H'5 2 (1) 535 fra FE R, Bk (11D MR NITH) 'S 2 ¥ 537 A2 B IR, Lk (12) ()22
B RS 2 [ 582 AT R R, Bk (13) IR NIFHS 2 () 583 fra Hhl .
[0131]  HHRIMEIERILIE N (3) R (5) MR (7) MR IR (12) [H2ZE
MR o IXLEU 5 IR SEHE BT 7N, X GDH 75 PEIEE R S B A &S IR . AEIX e SE IR
W 2D — MR ISR GO 1, 15 S8R BT (M AEAE LU BE 8% A 4% =i 1Y GDH 35 . (3) (2 2E
FR B AR I AR GO [ ARG t P05 7 (2SR T A T IR . [FIRE, (5) 2S5 1R
BEEUAR 97 GO [ BARG A B 915 8 I 5 1R T3 41 i AG) B FRI » (7) R 2 S5 R A BT
S GO [ BRI A H T 51 9 B IR T F1 T A4 T, (12D IR FR B U 5878 GO
[ ELARA A F 205 10 B2 BRI 740 I A4 Il o T B985 GO 345 587 {1 R >k B 22
A1) GO AH L 27~ tH =i i) GDH & 1 o
[0132]  HUARS 2 BRI A S A RE I R 7, (B Ik DAAS I8 T P i AR P s B ER AR
(07 3 EFEBURG IR . X B IR PR SRR 2 it S P 2 PR iR L AR Rk
HLA R T 0 B 1 S IR VR 5 o SR T IR VR AR L A% 1 S il e ) e (4] A it IR
KRR A 2R BRI AR (o 4n R A 2R 75 28D « HE 7 AR T (% (g an H &R W R 1) &
Tt i« 75 S B 22 201 95 2 IR I U PR e R > EIM& A 91 G TR SRR B
%@& Fon A R AR, RN AR 2 é%& I3 STAMEE B W AR TR G IR
TR 75 B WA BE () Uik 28 R AR TN 2 IR« (L %@&) ZRIE TR PRF I 2 2k

12
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PR H AT S AR Ay [ — R PAY R 2 ik PR B [ PR A

[0133] 28 U S U AR 7R 9], X1 (3) WAL 5 A N IR, X T (5) a2
W i 5 D N X1 (7D YR FEIR T 5 8 R, X1 (12) RILIR I 5 0 22 R KA
MR\ e E R SR -

[0134] B3R (1) ~ (13) MR, IR LL B EE IR A3 B 407 #1128 H AU
HIZFE IR AL A 7R

[0135] (3) 5 (5) W&

[0136] (3) 5 (D) WAL

[0137] (3) 5 (12) WA

[0138] (5) 5 (D) K4

[0139] (5) 5 (12) WA

[0140] (7D 5 (12) WA A

[0141] (3. (5 5D A&
[0142]  (3).(5) 5 U2 MAE
[0143] (3. (D 5 U2 WAE
[0144] (5). (7)) 52 A&
[0145]  (3).(5). (7)) H(12) W44
[o146] N HI LA b2 -G 45 21 K 5 AL Bl 1) 28 FE IR P A1) s B e 4105 11 ~ 21 fliose 31X

LEPE 5 X A GO M H]_EIR AL AT B I 5AL GO IR EIR A 815 B RAZH)
AR NIRRT Prids

[0147]  JF4)5 11 :(3) 5B WAS

[0148] 45 12 :(3) 5 (D HHE

[0149] &4 13 :(3) 5 (12) MAH

[0150] J¥41)5 14 :(5) 5 (D) A&

[0151]  JE35 15 :(5) 5 (12) 44

[0152]  JEAI5 16 : (7) 5 (12) 44

[0153]  JF41)5 17 : (3).(5) 5 () WHE
[0154] 415 18 :(3).(5) 5(12) WAHE
[0155]  FEXI'5 19 :(3). (7)) 5(12) A4
[0156]  JF#41)5 20 : (5). (7) 5(12) MAHE
[0157]  JF41)'5 21 : (3). (5). (T 5 (12) KA 5
[0158]  FEAI5 59 : (7) 5 (12) A4

[0159]  FE%15 60 : (7) 5 (12) S

[0160] 745 61 :(7) 5(12) A4S

[o161] 7 4% M i iR S 91 (SRR & ED PR R se i &5 4L, MITELL Ed &,

Lk (3> 5 A2) WAE, (1 52 MdE, KGO (D 5A2) WA G. Falititmdl s
AT 5 (12) WAG GRAL A K RARRE I &SR 7 5 9 BAR B BBk 8 P15 16,59 ~
61>, MRS T (7)1 5 it &%, X T (12) 1 5 LiE 22K OF515 16) K
IR Jra's 59) SR oS 60)BURZ IR (7515 61D XF T (12), R Al Pk BUUR i

13
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AR A N2 TR

[o162]  ANid, — i &, AEAT A B B 2 R IR P A K — 8 3 BEAT RAZ I, 1 I R AR f5
W A A SRR R AR A SR 2hRE . B, A N 2 551 7 41 ) 58286 T8 R I 2h
REA T RS B PE I 200, 25 R DY REAE SR AT 5 19 DL4ERs . & H IS RNZHEAR TR, WE S
HIE H B (1) ~ (13) R f— AR AN BLE I 2 IR Al e S BRI AT A5 1 2 2 R 7
F) A R 5878 GO AT ELIRIN , BN 2 R 7 91 B R AAS R AR A i A (e, S 55 1R P 41
AN TRIAE St T b I 2 25 B A A7 B DA AR B e 2D, AL R A v S B P ) 22 S R A
BB ] B A 25 ER A GO SRl — KRG, 1% B “ S 25 IR )T A AR A (7] 7 #L 7Y
R FER A S IR TG 7 A0 1~ CERR B 3 455 A7 AN 10 A R I 2K
A, 8538 1 A~ CERRABIUT 3 A5 N7 AN 10 A ZFEBR AN N Fh A BOX He 2l &
MAER IR 75 = A 58748 (A “S 5 [R]— I 2 R 12 7 00 SR A B e Bk 522
GO K28 LR 7 &1 B[R] — 1k (%) PLak 2k 90% UL b, SEARIE R 95% LA b, i —2B L1k 2k 98% LA
b U 99% LA o NP ULEH, LR T ANASF T LLEE 2 A0 B R “C R RT A
(IR TAAS [ A% F O 51 P 2 R R A A

[0163]  (ZhH57L GO AL IR S5

[0164] AU BHIIEE 2 Jy RS AR K B 572 GO AHRIA% IR - B, $2 4L Be 846 4 FH T %5
i AL GO I FEA Gl 5EAL GO FIAZ IR BIHR BT FH A% R s BR RS AE 0 FH T 4w 65 8432 GO
[RIARZ TR Y 3 B 5878 55 1) 5 | A% FH B AZ TR o

[0165]  Zwhd 5z GO [ 25 A LAY ] 5877 GO I 4%« MR AT FH 4 i 5878 GO [ ZE AT 1)
FEER TR I )28 J7 7%, RIS 21 58 35 BURAS I RAL G0o IhAk, 77 15 AL £ K E I 5RAE GO
N AT AR IE I T3 BEAb, e 5877 GO I ZE R i I AN PR 15878 GO 1)l & o 5,
PER BL9EAE GO /B LI AR RE S5 o0 H I s2 38 T R, 3038 16 9 A T e vk Bl i i 2k
— DI SRARAR T B, A R ZAZ I

[o166]  ZEAULEHS A, BTl “4midoe4s GO [ZER 7 R FRTE ML R R A 13 2% 547 GO
PIARZIR, 23R & B 5178 GO I 2B IR 7 F R I I 17 91 A% I » 3 B 5 7R IX Pl %
& P B A A gD 2 R T A BT AT S AR « G, 375 FE 25— IR i 9

[0167]  ZwhS574E GO HIZE R T AR B W T 55 22 ~ 36,62 ~ 64 lion. IXLEF4) 0
S or R AR 1) GO St 1 e M 2 SRR IR T A3 1 58748 GO IR Rl o 2% 41 o ) 2 R 1
AR AT ik

[0168] 3415 22 :T132A

[0169] 3415 23 :T353A

[0170] 3415 24 :D446H

[0171]1  J¥%1)'5 25 :V582S

[0172]  J¥#%1)"5 26 :T132A K T353A

[0173] #4155 27 :T132A J D446H

[0174]1 745 28 :T132A F V582S

[0175]  J¥41*5 29 :T353A J% D446H

[0176] #4155 30 :T353A Jz V582S

[0177]  J#%1)*5 31 :D446H Jz V582S

14
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[0178]  J#%1)'5 32 :T132A. T353A }% D446H

[0179]  J#%1)'5 33 :T132A. T353A J% V582S

[0180]  J#41)'5 34 :T132A. D446H }% V582S

[0181]  J¥%1'5 35 :T353A. D446H % V582S

[0182]  J#41)'5 36 :T132A. T353A. D446H }% V582S

[0183] %415 62 :D446H }% V582R

[0184]  J¥%1)'5 63 :D446H J V582L

[0185]  J¢4I)"5 64 :D446H F V582P

[0186] AU BH KL IR W] 2575 AUt BH A5 8IU3T B 21 3R 4 FF IR e A5 5. T8 AT FH Am v 1 2
IRl AR 2 575 B2 5 1L AL 2 VR 2%, 46 oy IR 2.

[0187]  FEA & EHRGH E 7 b, 840 T — Pz iR, HAE 5 9 bs AR B 58 AE GO IR IR R Ak
SEST A LE B, BLAR L 4R 1 B B M D REAH R, (E2 — 30 B2 e AU AN R (LU, tHERR1E
“TRIVEIZIR 7. MRk, KR E RV AZ IR AR 2L 7 SR RRAE © RIS 741 7D o VRN FIYE X IR
[R5, T 2% H G g hs a1 S5 156 DNA, Bd 85 (15T | AZR A A % B 5845 GO 1A% R 11
BRI 7 90 A SRR AL 1 AN 2 AN R A L k2R A N S I BT RS e 1) P
TR, H A2 GO Rtk B s 1 (R, GDH WE PR o BIE A EUAR L B 25 R 78 2 A SR A
Ao IXHIC A IR AL IR G5 1 R 13 S S AR E5 R v I S IR TR IR A B PR AR
M, BN A 2 ~ 40 MESE, RIE R 2 ~ 20 AMEE, SEARE R 2 ~ 10 M2t

[o188] g1 b Fr ik iy [R) s A% BR A5 fnml LU An T 45 21« PR 14 py D) Bl Ak 38 5 R R AZ IR S DI B
DNA BB AT R B A 3 N7 (Molecular Cloning, Third Edition, Chapter
13, Cold Spring Harbor Laboratory Press, New York). Pl #Hl 54 5 N VE (Molecular
Cloning, Third Edition,Chapter 13,Cold Spring Harbor Laboratory Press,New York)
[MFEAL F NG IEAh, I 2R A ISR A5 H e 7 VAR AT 43 31 RIS AR o

[0189] AN Wi e U7 i B — PR, e A AH X T i A e B 5EAE GO FY 2k [R] (1)
SV HAMABREE 5 A B E— 2 s Ty SRR R, SR AN T gmbd A &
BH 5L GO [ 255 IRl () R 25 1 41) B8 5 3 B R B ARE e 41 A 42/ 24 60%- 70%-80%. 90%. 95%-
99%+99. 9% [F]— [KIBFE 741 o

[0190] AR B EE— 2 e 7 Xl Je— Mg, SL B A RN T b A< i BH SR A GO 12k
EAT R I > 4 B 5 L (R BRI 47) B D PRI 7 47) 70 7 18 2 25 R T B AT 2428 BB P 41 o
XL PR AR 2 AR TE I T R S 1 2 A T AN TE AR RS e M 2 AT I A . XA
PP S At ARSI B R N R A R0 H, 1l dnn] 2288 Molecular Cloning (Third Edition,
Cold Spring Harbor Laboratory Press, New York). Current protocols in molecular
biology (edited by Frederick M. Ausubel et al., 1987)IFAT R 1 AR 4 4F, 4
W] 2 H R 2478 W (50% AR L 10 X SSC (0. 15MNaCl . 15mM ¥ 4EBR%M, pH 7. 0).5 X Denhardt
SV 1%SDS 10% Tt 1 A1 SR B L 10 1 g/m1 1% 7% M fik £ K - DNA L 50mM 3 8 2% ¥ (pHT7. 5)),
TEZ] 42°C~2) 50°C AT E , ARG A 0. 1XSSC.0. 1%SDS 7EZ 65°C ~#£) 70°C FIELERI%
o AN BE—BARIE B R R 45, 9 ] 268 A5 A 589, A3 50% A L5 X SSCC0. 15M
NaCl. 15mM A7 EREN, pH 7. 0+ 1 X Denhardt %« 1%SDS 10% it B T S5 BE . 10 u g/m1 (742 1
firk £8 RG 1~ DNA50mM B R 2% #i i (pHT. 50D (454
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[o1o1] A UIRE— 2 Hw 7 gt 7 —FiZ e GZ IR A BO , LHA gid A & I 574E GO
%) 25 DAL R i ik e 1) 8 B G B AR BB P 91 B — 8B 0 o XL IR v BT FH T HAT g AR
RIRAZ GO FRIZE R FIEE e 21) IR AZ I S5 AT R S8 50 F0 /el 39 55 0 A% v B Ag LA
TR ARG AR B S GO [ 5E PRI Rl 25 41) Hh 2 PR R IR S 40 (9 249 10 ~ 24
100 B IEAC AL, PRI 20 20 ~2 100 B FEACRE, IR LY 30 ~£9 100 fIEAC A 2/ 45
FRAZERIY o AEFIVEBREN I, AT bR ICAZ IR B B o ZEFRIC FP ) 0 m] 48 FH 98 640 o 8« U5 1 )
P

[0192] AR B — 23w 7 X S8 A e B IR 2 ER] (G 5878 GO ()R RD I E 4
DNA. A BH I B2 DNA 9 it DA R I T A4 ik o ZEAS U B 45 b A “ 300k 2 4a Be I 4
N I AZ I8 B BB AR N AL BR T 43 1

[0193]  RIEAEH B ¥ GolE. &5 AR IE), BhAN 25 18 g 3= 40 i (1) Fh 25 i % B 24 19
Bk AE KB e R R, AT R M3 W B AR s A A AL A I R A A
&, pBR322 B HAZ i & (pB325. pAT153. pUCS %) &, 1 4 LARE BE A 15 32 i 2 ik, mT 7
pYepSecl. pMFa. pYES2 &, 154 UL B M4 B 4 18 = 804, Rl 57 pAc pVL &, 1E 4 LA 3L
RN A T8 EECAR, ATF1 7~ pCDMS. pMT2PC 4.

[0194]  ARBHIZARNIE AR B E A, “RIEEAM” ZIREEE AL P KR ST AR
Hbrgifi g F 400D I, HReS AT 2 R 240 o N AT RIE Bk . SR a8 Ml AL 3 0 i
NI DRSNS ) = bl A 2 1IN fiSei v b i R A | S AT D K g SR =g it = 2
I RIR AR . AT SRR BRI, A H IR e br il i i A R IR Bk 2 NI T (LR
e

[0195] A% BH AR vl B AR (1) N EBEFR 10 R 3 N GO L 3 Bl 7 14 A\ (b 22
IR 25 T A5 FH B v 1) 7 20 DNA B2 R (91 21, ] 22 Molecular Cloning, Third Edition, 1. 84,
Cold Spring Harbor Laboratory Press,New York [ 1 F PR i1 P V) A2 DNA 3% 22 1K)
NIRRT

[o196] {1 M 7E 40 M, WNERVER 5 75 1175 18, AR A K 15 (Escherichiacoli). ZFJH
W#LE (Saccharomyces cerevisiae )5 fA4, {H H %22 B 41 DNA 7] 52 il H AR GO FrIHE R A]
KIEHTE EA MR R . VB KB 7R, ZERH 17 RIE3) 7, 7128 KW BL21
(DE3) pLysS, 78 3F AR FEIRT AT 28 K B 109, 4k, V5 Ky ZETE B BRI 701, T 28 HY 2000
P RE SHY2. 2RI RE AH22 8% 3 2FFEMERE INVScl (Invitrogen A,

[0197] AR BRI e Jr i K B AR BIE 4L DNA IBUEY) (RIL, #Ab 18D . AR B3
A AT A AT ER A R B A B R g Ty R A A 2. 4040, WA &AL ST (Journal
of Molecular Biology (J.Mol.Biol. ). 53 %%, % 159 B (1970)). Hanahan 77: ( Journal
of Molecular Biology, 2f 166 4%, 2% 557 T1 (1983)).SEM 74: GE[A] (Gene), 5 96 %, 58 23 TL
(1990)), Chung Z£1) /71 (Proceedings of the National Academy of Sciences of the
United States ofAmerica, %86 %%, 55 2172 BT (1989) B A5 HLyk 47 . L ZF L, (Pot ter,
H.et al., Proc.Natl.Acad. Sci.U.S.A.81,7161-7165 (1984)), fig it # Y% 7% (Felgner,
P.L.et al.,Proc.Natl. Acad. Sci. U. S. A. 84,7413-7417 (1984)) 2&5ifi. N UL, &%
B BIBCEE T T AR = AR B IR 5 AE GO (3 B TR S8 A B (1 ) 4% T RS

[0198]  (RAZ GO A%
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[0190] AR BHIIAS 3 J7 b S 548 GO I & 7Ei% 7 3 rh, i e it 748 A 9848 GO 1
I 58 V2 o A R B IR e B S v e, ) AR P S0 A A3 T S R, 0 A
(14T 25 0 B o A R WA 2 P IR P00 52 < B GRS AR50 F 160 3 28 0k P P 0 2
o JRAL, TR R (A BT BUR RO (A G MU D () HIE T TR I
&, A FH A & B

[0200] AR B ISR T L AN 25 8 2 A AR o AR50 R A A B 1 2 B
Wik,

[0201] AR BHIE— D3R4 T F 7 St A T B (1% 50 250 B0 00 o 2 1 ) 6 R 8 0 00 2 FH R
FIED o AR BRI B T L AT 1 A 20 I e R0 LA A, 60, 55 S R FH AR 22
VO AR AR AR S B N T R B 5 o A, 70 AR R BH %) 250 00 ) v ) 2 o o B A A i
A5

[0202] AR BAVE NHE— 0 BRI, 34 Tl A Ak B 5EAE GO S Tl il i (5 Fon 1T
i DR TE ORI B ORE B TR ) B S B Ao B B JFURE SR AT 1
FH T A5 25 0 B PR 1 D7 v B i AR (R 49 2, £ A R B 588 GO W FH -6
b, 7T 300 o AR AR T 2 A 2 T ) S A SN o AR R W IR T O 4 (SR GOOLAAR,
M T] E A W G2 VRS AR e ) LR AT B ) AR B b K &5 PRI R, nlAE
FHUERS RG22 2608 g 3l FUPE . D- M 2500 . (L AL D- H R pllE . OBl Hss. (BN
PR, PIAE IR R AT IR R ERIR Eh A . VEAARE N, A N B PUR MR S . 1E
ARATF, PAE 28 R L AU Rl AU T B RS R IR RS . VR B B ), AT &
B R R KR VAU T A

[0203]  (CRAZBGHI VLT 7712

[0204] AR B o — J7 T B SPGB Bt 77 Ve AEASR A e vh 7 v, SEE LR A0
BRGD K iid,

[0205]  JDUR (i) AEK ERCED 2 B ALEE CR ARV GO Bk B ER
PR A R TR 00 P T 25 W i LB R AR 1) FDA-GDHD B 5875 X6 % B (1) 2 JE 1R S 1)
W e iE B R AN ER A DL R R -

[0206] (1) 5J%4)%5 | Bz ZE R 7 H11) 115 A7 2 2B X M 2 5 1R

[0207]  (2) 5J%%5)'5 | B ZE R 7 HI0 131 A2 2B N 2 5 1R

[0208]  (3) 5J¢H)'5 | Bz ZE IR 7 HI11) 132 A s 2B X N M 2 25 1R

[0209] (4 5JF5)'5 1 FronzZE IR 7 H11) 193 A7 2 2R B X M I 2 25 1R

[0210]  (5) 5JF4)'5 1| P ZE IR 7411 353 A1 2 2R M X, M 2 25 1R

[0211] (6D 5JFH)'5 1 P ZE IR 7 H111) 436 A 2 2B X, NI 2 25 1R

[0212] (7)) 5J%5)'5 1 FronzZE IR 7 H11) 446 A7 2 2R B X NI 2 25 1R

[0213]  (8) 5J¥H'5 1 P ZE IR 7 HI1) AT2 A 2 2B X N 2 5 R

[0214] (9 5JF5)'5 1 P ZE R 7 HI0 511 A 2 2B X M 2 25 1R

[0215]  (10) 5755 1 Piaia & 8 701 535 {7 2 LR A MY 1) 2 1R

[0216] (11D 5755 1 FiaiaZE R 70 537 £ 2 SR A MY 1) 2 1R

[0217]  (12) 5755 1 P25 7701 582 {2 SR A MY 1) 2 1R

[0218]  (13) 5745 1 iR 741K 583 fi 2 SR A MY 1) 2 1R
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[0219] Li&ﬂ){ﬁﬁ%’ﬁ%@ﬁ(l) ~ (13) 2 F R BEY G0 5 Z Rk BT AW K

FAD-GDH ¥ bb %8¢ 117 & B o TH o HA QI e BE IR T Al ) 1t R AR . A5 1) 28 R

AR PR R 7R 8, W) R GO zﬁ VIK GDH ¥ 7« JEC AR S M U R 1 (ol 1 iRt IR P A e

S8) . pH FEME (i pH. pH A2 MO AHRERE R S5 A I OB

[0220] AR BHRLUH 5 P (R G2 G Aok B A A1 GO Bk H A A= 491y FAD-GDH., 58

AR NF G i 7Y b S B AR RV CRAR R ILBE » {H2, FHAUITRLL E ALt R T3

AT R SR Sl . >k BAEI GO 7~k R 2 1) GO J JR IR 5 2 1K GO, K H %

A=) FAD-GDH )7~ A 2 K 75 25 1) FAD-GDH. 7% i) 75 25 1) FAD-GDH. >k it 2% ) FAD-GDH

S it 8 1) FAD-GDH. AE 24 78 M 451 7= IR g () 2 R B2 7 41), A0 28 FL B0 e A B ad K e 20 s i

TNo NTULEH, FEAIE I —ANJ7 b, DL o (R U S IR 4 I ) R R B A Ay S8 A 5

5

[0221]  FE % (Aspergillus niger) ] GO /745 1 (K2R T4)

[0222] JEU&T5%EF (Penicillium amagasakiense) [1] GO J¥4 5 2 IR IEME T4

[0223] B KH)HE® (Penicillium italicum) [{] FAD-GDH :J¥%41'5 3 ({287

[0224]  {#HF5 75 (Penicillium 1ilacinoechinulatum)¥] FAD-GDH : /%315 4 [ LR F

7|

[0225] K 1% (Aspergillus oryzae) [ FAD-GDH : #4115 5 (% R0 74

[0226]  + % (Aspergillus terreus) [ FAD-GDH : /#4515 6 HI& LML 75

[0227] T i B, X0 T RA BRI &8, K 8 T Bl (1) ~ (13) 2 38R 1 2 ZE RS

AT 10 EA,

[0228] AR BHHAELIR (D J5, SATLL R ZE (11D,

[0220] IR (ii):FE T ALK GG 2 MR 741, 46 A e A0 B8 (1) i e 1) 2 55 1R 7 41 4

HERERAN AL T

[0230]  HUAQJS M2 SR AN WA R A B E o PRI, W] DL DR 57 1t 2 SRR AR, ] LA

EPRAF M2 R 3K LK “ RSP R 2 R IR 2 TRl TP 2 B R e S A Rl AT [

FE P T IS 1) 28 SRR VR S o SE PR IR SR B FLAM B T 5 BSC ok I M I B (4] G i 2 1R S K 2

PR ZH 2D R T M B () Al R AR A U IRD « AR iy F AR PR (B () 4 R 1) A B Jie 4 2 Ik

J L2 IR IR IR i R - =D 4H‘)§2T$1JJ%(Wﬂﬁﬂﬁ’ﬁﬂz“iﬂiﬁﬂz‘%éﬁﬁ@ﬁ\%ﬁ@&
LR IR RN R B2 R (2 ) B 7 SCBE (9 n 75 20 1R G2 1R o

@é& 77 AN BE () U 2R AR N 24 R L (24 TR Z%’éﬁ’bpﬂiﬁi PRse LB IE N
— B R R TR (R R A

[0231] (SEAL [l 1) i) 24 7712

[0232] AR I — 77 R S SRAR BRIl 46 77 V2 o AEA R W SRR gl 2% 77— A7

AP, B AR B G R N S BRI 5848 GO FH 36 R TRE 24 7 ik AT i %%« #Ei% 5

LT, WIS P55 7~ 10 EERER TV IZIR CPER (1)), 7RI, “ahdiE e 1)

AR P IR ” RARAE 2 RIS 0L F AT A5 2 A 2 IR 7 51 1 2 IR AL TR, 2498

A LU H 52 FE IR T 416 N R B e 2) T ) BRI RZ TR » ] DAAE SR IR s In 22 4R

(K175 Gl LR s 2 SRR P A1 K 7 41, B nT DL AN 2 25198 7 2 P81 o AL, 3875 1E

BB IE . “OmbSIEH) S T ~ 10 KRR ZIEIR T A LR A 275 A Ui B 5 s pr Bt
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JP AN AT A S T8 A ARV I 25 R TR 2% 5V o AR 28 07 i R A 2 7 1
5, A B BIRES . AL, JEAS T ~ 10 B FEIRT 4135 0 6k H BB A 1 GO [z &
MR 51 S SR T A3 1 o BRI, T gmbs >k B 55 8 1 GO (2R U4 38D, T ik j
AR, Wl RIS T 7 ~ 10 PR T EAE R T I R R GERD . H AL ER R
PEBREE P A AR T IEAEZ R AR AT A 1R 2 (9, Z M MolecularCloning, Third
Edition, Cold Spring Harbor Laboratory Press, New York), n] gH i ik $4d F 14 4 1)
Tiike VERALERE R MR SN, R A E R T RN AL, A B R
FERR NG VE N TR A SRS 1), HE e P BRI D BE I R IR &, 5 N 2 L R M A
SEAR )« HEHE A B AL (Semi-—rational, semi-random)” J5 7% (J. Mol. Biol. 331,585-592
(2003)), i, n[{# H Quick change (Stratagene /A7) 25X 57 &, Overlap extention
PCR (Nucleic Acid Res. 16,7351-7367 (19881 § AAL B4 FMEIERIBMRA . T
PCR f#) DNA SR G R R EH] Tag AWM. HIE, Ui fEH] KOD-PLUS-CR¥EEZitt) Pfu turbo
(Stratagene 7)) ZEKs 5 E 1K DNA BA 5,

[0233]  FEA &I e — T e, 36 TR A A R B B B 7 v v vk I 2 26 8 7 1) 1 o) 4%
ARG, R %7 GO, 7R B (DD 1R B A8 B ) vt 7 v e s 1 2 25 1R
JEANREAT G (RIAZ TR o 90 40, 26 T A B (R o 7 VA 2 IR 2 BE R 7471, 6 T G b 5848
X 5 T 1R 2 DR Tt o 2 1 9 A (R, 1 30 7 ) R E 1 5 RS 08 7 8L ) 2 TR T AR
132 b5 AL B IR GERD .

[0234]  PIR (D) Z Ja, AFAERS K IRUEAT RIS GPIR (11). B, |k, #EgmA 7 Lk
IR M AT I RN, AT RIS AR A E E 4. “ KRB FME” e v dm A H A %
SN B Crg =400 P, HOrT ez 40 Mo AT SRR AR . R BT W A5 X 46
AN BRI RIS DB B ) 775 AR R IA G0 7 /7 4055 . tn] A A A 3 i B b ic 1)
RIKHAR . AEAT R IB AN, AR AT GBS i i A R IB A AN B T8 (R ILFRED .
[0235] 55, 7R/ A RIE W RN RAL R 4 F T B IR Ak B AR ) 355 R4 U R
VERIRT o VB H T8 R S5 IR, B2 AT [k Bt AL S A RIRT, 461 {5 FH e 265 00  eepil L 7L
Bl 22 20 B N R A o AN, AR A B, RS WA BB AL S P RITAT, 491 A A £ B
i R EREU) e BRI B K R R B AR U S5 . B BB LAAL, AR B 75 s FH
BR Eh R IR R IR IR ER VER VA VIR VER VR VEESE I RIS S B R TR SRS YR R R .
[0236] 57 M, BE FRi B W] g AE 30°C ~ 40°C [ [l Y (PRak 37°C B i) o $57%IN TR T]
75 SR IR G FA AR A A R 1 SR R B ) P AR M SR AT 1€ BEFREE I pH 7E2E
KA AR B 2R B TS N R o AR 5 IR 251 pH 1 6.0 ~ 9. 0 Zofq (LI pHT. O Fff
1.

[0237]  B5, [RICERIA =W (RAZ/E) CEER(TT11)), W LUK RE R 5 AL & B AR I B 2
B AR R, 80 0 W46 2% T B 2 58 5 VR A B iR L, (2 — R & %
T NI TRV B R I R o 2 RIS A A W R 1 B, WD A R R,
PLAN, AT B R P IR 78 AR R0 P RN, 1 At i 7 Ead b AT ik 9k B b 5 i o
FEANEEY, AR5 W08 TR A S T TR 24 - R FH ot I e ot I 0 1 3 A R R L ST A Rl 5
(K153 2 DTS ENT S INAAAE B 55 F i AT 3 U et i W B il L 1 1 AT 9 (i L e
VRS S SR (B 4, B A T SR GRS (GE Heal thcare Bioscience 2y 7)) ZEHIHER
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it 3E, DEAE BifIEREREIE CL-6B (GE Healthcare Bioscience /), SEREEIEHE IS CL-6B
(GE Healthcare Bioscience %)), CM EieHE#EE CL-6B (GE Healthcare Bioscience &
FDOREH G M IEAT 7 B V24, TS B 5L B (R 204k i o 55— J7 T, 75 TR A P Bt 38
B TR AT I U B0 AL PR, SRR, FEAE W TR A TN A A 7 R A T S AL
T3 B R s B R S B E AT R J5 , 5 FIRRIFE T 20 8 A4k, AT n] 15 21 5847 il
DS A

[0238]  th a0 b Bk 73 B A4k A5 an R FH VAR T8 LS T Bl B W 2 TR S R
T REAT VA o SR, AT IS AT Ak B PIUAS AA T B IR S ML — LGS i tris ThIR %%
ML GOOD Gl o WIARIEAE B IR 2 1P — LBENZ 2Pl N T UL, 7RG, 1B R
GOOD [HIZEH, T %5 H PIPES. MES 8K MOPS.,

[0230]  IE, w1 b AR A3 1 1948 T - B0ik R AT IS BRI SRk ~ R I8 ) (SRR
I, (E R BRI R JC A MG R S . TR, “ TR MG R S oA i Sk R4 o4l i
SR/ WPERGD” a2 TR AME 5 40 Mg, A2 A0 >k B 4 B (s SRR TR A T A
B M B« BIRIA T4, MAENURZ B (DNAL mRNA) AA4h & pl H 4 i 1K) mRNA L 25 19 5o
TETCH M5 B Z G0 T — FB AT W 40 B e i iR s e 230 AT 2k T A5 X 40 B2 U . 7140 i
PR RSN A A B ER R R RGN S SR tRNA S5 PP, 7B
AT = A BTG B, 7RI MR U TP A N & Fh 2 JE 18 - ATP. GTP 25 BE 2 VLR % IR 55
XL B e E BT R, 156 R B RO, TR YR 5 Bk 78 AT VA I A R
NS R O I S il R

[0240] AR A T FHAL AT BT 1 BTA e B RS 5 (L) I3 s/ B RS K
(Shimizu, Y. et al. :Nature Biotech.,19,751-755,2001). FEi%E R, ¥4 i 4H 1 1)
HARE RSN 3 FRLEH 73 PR K 7. 2 54100 4 MR 7 &2 kR S
tRNA £5511) 20 Fha SERR IS tRNA A i, A i PR A 2Bk tRNA AR IRAL A6 B8 AL Rl 1) 31 o
AT~ 10 22 DR MK W B 2 DR ZE R AT 9 34, A X 28, (R AM PR R ER B IR G o TEAS R B
A F XL PR A B R G

[0241]  FHIB“TCA ML SR / BIVE RS v 5040 iR 1 L& R 4L TR AN 1R R R B A A1
e ) BV RRATAL I o FEPRSMERIE R, RNA Bl FH VEREAR T & B8R A 5o A A AR RNA,
{5 FH S8 RNAVmRNA RSN SR =055 o TR 3 AMAR SN 5%/ B R Serh DNA 9 FHVERTHR . AL
B DNA I 14405 A0 PR 25 4 DX 3, IEAMILIE B 5 16 U &P 8. N T UL EH , ZE R A i 5%
/ BRERGE, DU 3% N S R I N S AT 1 77 2 TROE XT8N D0 S ) Rl - A S )
%At

S HE 1l

[0242] 7RG S P &) GDH X AR H AR T, #3 HAE LAE I 5 CE A 1) GDH 1R 4T
AR 732 LA 126 R 0o 5320 BT B e IR T-3%A FAD-GDH %A 1) i) 2 CE%F
AHBE IR s AP HO B2 vy, S ddivi 2 e )R 2 AU (GOD o LN GO 55 FAD—GDH [ 24 1R 7
IR FYRE e Ry o SR A W B vk A RIPR M, X5 GO MK T~ GDH y& 4, R, A1 F A& 11
GO ¥F4T GDH 1k,

[0243]  1.GO 5 FAD-GDH ) Bt Bt
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[0244] Mk B R AR GO 52k B H AT 2 B8 7 O BK i -l 8 8 KR E %5
P ) 75 5% 1) FAD-GDH ] B RE B 488, DA S ST AR G5 46) B A 1) ok B R85 1K) GO IR A7 A4 &5 1) ok
FH AEAL T GO R P A0 B i 2 5 1R P, 78 FAD—GDH [R) R 57 (3L [F] 4 =D, H 2 4E GO 5
FAD-GDH 2 [A) 46 R AR & 3 R (B 223D NT U6 BH, 7ELL X EL B, B2 7E ClustalW2
(EMBL (European Molecular Biology Laboratory) —-EBI (European Bioinformatics
Institute)H)E TN E IS S . {8 http ://www. ebi. ac. uk/Tools/clustalw2/index.
html),

[0245]  DIF A REFAER 13 DR FERR (L1115, G131, T132, V193, T353. F436. D446,
Y472, 1511 P535. Y537, V582, M583) K RAF G AN % o

[0246] 2. GO ZE[RIHLAS 5278 G N B ARGN 5E v4:

[0247]  XFF GO ZE [, it R WA 7E K RIS 2, Rl ¥ @ 78 pYES2 (Invitrogen
AT [ Hind I TT-Xho T #4r Hddi A GO ZE [, DLRRIBEE BE (S, cerevisiae) A5 E, iz i
TRk,

[0248] MR HIH GO-1 5B CREFRE A w94 M Gen Elute Plant Genomic DNA kit
(Sigma 22 w)) FEHUFEKIZL DNA Ji5, FI A PCR HXASE GO ZEAl . BAR, IR PCR 1444

[0249] (2 T2 ESD

[0250] 10X LA 22 (Takara—bio ¥R 50 L

[0251]  2.5mM dNTPs (Takara-bio ¥k, 2x#) 8ulL

[0252]  25mM MgCl, (Takara-bio BRI 5L

[0253] IEM S50 u M) 1uL

[0254] 5150w M) 1uL

[0255]  ASAR 1w L

[0256] LA Taq (Takara-bio #Ex\<#1)0.5uL

[0257] stH,0 28.5uL

[0258]  (5|¥F4)

[0259]  IFE[ 514 :GATCAGAAGCTTAAAAAAATGTCTACTCTCCTTGTGAGCTCG (JEA'S 39)

[0260] S [ 514 :GATCAGCTCGAGTCACTGCATGGAAGCATAATC (JF4'5 40)

[0261]  (JeJW4&fF)

[0262] T 94°C M 2 738G, #4 T 94°C e i 30 #2. F 52°C ) iV 30 #2, T 72°C e W 2 4
BRI S NG EE 35 UG ARG T T2 C RN T kb, e T 4 CHUE .

[0263] % PCR & (K4 547> P4 N\ pYES2, #il il pYES-GO-K-P-2 kL, i tA T # AWK 7
FIE 4o TR F A IR, PR AR IR pYES-GO-K-P-2 TR A B, 25 T LUK
L115, G131, T132. V193, T353. F436. D446, Y472, 1511, P535. Y537, V582, M583 43 M ELAL
52 R LR 1) 77 UAT Bt B F IR & R TR X 5 H B AMO & S R R, 1
QuikChange Site-Directed Mutagensesis Kit (Stratagene 7)), #& AT 7 ZiHAT5R
AR YRR, o LA AR A A i S AR I DR

[0264]  GO-L115- 5545 FH 514 :CCACCAACAATCAGACTGCGNNNATCOGCTCCGGAAATGG (74115 41)
[0265]  GO-G131- 22 H 5|4 :GCTCTACCCTCGTCAACGGTNNNACCTGGACTCGCCCC (FRa) 5 42)
[0266]  GO-T132- 54 FH 514 :CTCGTCAACGGTGGCNNNTGGACTCGCCCCCAC (F41)'5 43)
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[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]

GO-V193- 5247 H 5|4 :CATGGTATCAATGGTACTNNNCACGCCGGACCCCGCG (JFA1)'5 44)
GO-T353- 547 H 5|4 :CAACCTTCAGGACCAGACCNNNTCTACCGTCCGCTCAC (R4S 45)
GO-F436— 5827 F{ 5|4 :GTCGCATACTCGGAACTCNNNCTCGACACGGCCGGAG (7415 46)
GO-D446- 5827 F 5|4 :GCCGGAGTGGCCAGTTTCNNNGTGTGGGATCTTCTGC (415 47)
GO-YA72- 4% H 514 :CATOCTCCGCCATTTCGCANNNGACCCTCAGTACTTTCTCAAC (7415 48)
GO-1551— 248 5 14 :CTTATTTCGCTGGAGAGACTNNNCCCGGTGACAACCTCGC (415 49)
GO-P535— 5875 H 5|4 :CCCGTACAACTTCCGCNNNAACTACCATGGTGTGGGTACTTGUE 1) 5 50)
GO-Y537- 5275 H 514 :GTACAACTTCCGCCCTAACNNNCATGGTGTGGGTACTTGCTCUFE A1) 5 51)
GO-V582- 5377 FH 5 |4 :CTACGCAAATGTCGTCCCATNNNATGACGGTCTTTTATGCCATGG A1) 5 52)
GO-M583— 577 FH 5 |4 :CTACGCAAATGTCOGTCCCATGTTNNNACGGTCTTTTATGCCATGGUFEA1) 5 53)
B A G ON G W R AL B K i 18 DHS o wp S , 3R T ORI ERER, hIVE S84 S0 .

P45 S0 AL B BRI % B INVScl (Invitrogen AFDHY, K B 7% 5 2R & UG,
FHAEACIN 8 SRR A T L R RAE SN (B 5) o AT F436, TikifiA D B AL R AE K Y
TUl B, S ERES S pYES2 T

[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]

SRR 2 77 1
B & R ORE T S0mm [KJELS )G, 808 TF b, Bl k.
<GO Mg >

50mM PIPES—NaOH (cont. 0. 1%Triton X-100) pH 7. 020mL
10% 7% 4 5mL

25u/mL PO “Amano” 3 CREFEE/Y ] 5mL
SRERIA % (o v 7 = ¥ ) bmg

<GDH & >

50mM PIPES-NaOH (cont. 0. 1%Triton X-100) pH 7. 023mL
10% # %5 8% 5mL

3mmol/L 1- FI4E2E PMS 1mL

6. 6mmol/L NTB 1mL

3. W AREE TR RS A

X RS FH TR 5 v A B BH ME B 7 (GO I 5 AN & €, FH GDH 52 & (), 1E

AT TR, BE9E GO 5 K GDH V& E o N T Ui B, SKi i E S 45 pYES2 1T

[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]

<GO I 5E H1k7) >

AR B R S M 19mL

10% 72 5mL

25u/mL. PO” Amano” 3 CREFHEE /Y H]) dmL

0.4g/dL 4- RAIZF M InL

<GDH 15 At >

50mM PIPES-NaOH (cont. 0. 1%Triton X-100) pH 7. 021mL
10% %] 2 ¥ 5mL

3mmol/L PMS 3mL

6. 6mmol/L. NTB 1mL
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[0302] &R 200w L HhEsbn 20w L (3595 B3, T 37 CAE 2 RN o 78RN IS 10
G380 60 A3 BRI e OGRS, FHIRO B 223Kk HE GO M A GDH 5 1tk o X 145 S AR Bl 4 AL R
S H GDH 351 5 GO 3% 12 bE (GDH V&P /GO & ), BEAT ELAR (B 6700 N T Ui B, BLEA R
AR GO AL RR (B 6.7 Hh 3Ry pYES-GO) F i A\ GO Fik PRI I A JCRE 4 4k 1T 75 i S Ak A
(K] 6.7 F " K pYES-2). GO” Amano” 2 (& 6.7 F1E RN GO\ GDH” Amano” 8 (& 6.7
7R FAD-GDH) 4y LLE X % G D .

[0303] XA E GDH/GO ¥7% P LL AR Ak K I SRAR AL AL bk, A A8 N 0 Eﬁ@aﬁtﬁzzf?ﬁu
(E18), T Kl 6~ 8 RiIgR, e AURE, |, T 7132, 5HA T132V (75

% 21 52 R A RO ) S AR Bl A AL R A L, B T132A OA VR TIR 31 TA &R I HUAO 1 58 f}Zi’i
AL PE R GDH/GO v& M b w&r, PRI BL T132A AR5 « X T 1353, 7E 5L Mg AR (5-1-5)
HHIAE T FRISEAE T353A A T353H, {HI2 HH TA77E MU A T353A 158X B % AL ik (5-1-9.
5-1-44), K HHEN 5-1-5 ¥R A PAFIRRIKTR 4, LL T353A N RAT » KT D446, I T [F#E
[RIFEIN, LA DA46H A 54T . ILAh, SR REHA AR 12-1-49 BAA 158747 V5828 A 345
o NP YRR, e A HA LA E 4 PSRRI GO ()2 R IR T 41 SO I RIS 7 1) (T AL
JEA)D FIZEUTF o

[0304]  ZEAF (WIELIRITH) HFLT )

[0305]  T132A /745 7 %45 22

[0306]  T353A :/¥4)'5 8 7415 23

[0307]  D446H : /¥4l 9 :J741 5 24

[0308]  V582S :JF4'5 10 : 745 25

[0309]  T132A K T353A :F4)5 11 JJ¥4)5 26

[0310]  T132A % D446H JE5)'5 12 J541) 5 27

[0311]  T132A & V582S :J¥4)'5 13 /37415 28

[0312]  T353A K D446H J¥4)'5 14 /7415 29

[0313]  T353A % V582S &5 15 . JF41)'5 30

[0314]  D446H & V582S /%45 16 :J¥41'5 31

[0315]  T132A, T353A K D446H /5515 17 :J55)'5 32

[0316]  T132A, T353A K V582S :[¥41'5 18 J¥45)'5 33

[0317]  T132A, D446H K V582S 7415 19 J¥4)5 34

[0318]  T353A, D446H K V582S :[¥+41'5 20 J¥451)'5 35

[0319]  T132A, T353A, D446H }% V582S 7415 21 /7415 36

[0320] 4. ZEARAY GO WY AHE -1tk IR A

[0321]  Xf T BAA ML (AR GOD, 5T GDH i 11 1) Sl s 5 Pk o

[0322]  <GDH 5 Fik 5 >

[0323]  50mM PIPES-NaOH (cont. 0. 1%Triton X-100) pH 7. 021mL

[0324]  10% JEE4 SmL

[0325] 3mmol/L PMS 1mL

[0326] 6.6mmol/L NTB 3mL

[0327]  [n] & 5] 200 1 L A s 0 9 A% il 4% AL B (3-1-26,3-2-26.5-1-5.5-1-9.5-1-44,
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T-1-7.7-2-17.7-2-30.7-2-42,12-1-4D[$% 7% LiF 20w L, T 37CHAT RN o NI
10 438160 238NI 2 WO R, IIROG RS 22 5K HH GDH W P o 4 720 & SIS0 I (1) GDH i 1
DUFH XS T LA 2088 4 AN ) GDH 3% 11 (100%) [ EL R AT Hon . N T Ui B, DLEA RRAR
GO AR (K] 9 R A pYES-GO) AT .

[0328] 41l 9 o, FEAR G A% AL IR PN T IR e It AR AL . 78 AL B L A K 5-1-5.
5-1-9.7-1-7.7-2-17.7-2-30.7-2-42. 12-1-49 tP & A3 X AME (1] 52 N2k o iX 640 bk HLAT 1)
AR GO LA B O ABE IR s S 7 1 mT LA B IRAT (%) FAD-GDH L5 o 3XA%, I FH 2
FERRIUAR, S EhHufs GO 1E4T GDH AL, [F]IN g ¥k T IRA ¥y FAD-GDH H A 1) 1 e T Ui B
AT XS T132 58722 11 3 B0 A X ARE 16 s 45 R JE 7R T FAD=GDH H 512 58728 46 3 1) 3568
R1 23 55 X ARHE ) SN 1 IR AT R

[0329] 5. SARAH A B R IFIHEIA

[0330]  Xf T A A AAA AR ISE R AR AL, S0 E TR 2 T e S5 i itk A
PCR S W 1y il A >k B 78 it 8 GO—1 5 T 1) ] 2657 B e AL B i DRI ) C R s i 1 AL 2 R AR 25 1)
GO FE[A (GO-3), KL pYES2 , #7 pYES—-GO-3 J5iki .

[0331] (2 I ED

[0332] 10X LA ZE1K (Takara—bio Bt 5u L

[0333]  2.5mM dNTPs (Takara-bio ¥k, 2x#) 8ul

[0334]  25mM MgCl2 (Takara—bio #i4x#H) 50 L

[0335] IEM5I4(50uM) 1uL

[0336] 5150w M) 1l

[0337] At 1w L

[0338] LA Taq (Takara—bio fExX£#)0.5u L

[0339] stH20 28.51uL

[0340]  (BIWIHIFHD

[0341]  IE [ 514 :GATCAGAAGCTTAAAAAAATGTCTACTCTCCTTGTGAGCTCG (JEA1'S 39)

[0342] [ [514 :GATCAGCTCGAGTCAATGGTGATGGTGATGATGCTGCATGGAAGCATAATC (JF41)'5 54)
[0343] (W44

[0344] 1T 94°C MY 2 734505, % T 94°C MW 30 F5, T 52°C M 30 Fb T 72°C W 2
P R NGRS 35 A, T T2°C RN 7 73450, e T 4CHUCE

[0345] {4 PCR 5 i 38 ™ M4 A\ pYES2, il i pYES—GO-3 JBTRL, B A3 NI 2 41) o X5 7471
A IR, PR AR ) pYES-GO-3 ki A Bt , 25 T vk iiort T132A, T353A. D446H,
V5828 AT HUARI Tk & B B % IR M 5 H B AMNK & 5 F A% IR, /¥ H QuikChange
Site-Directed Mutagensesis Kit (Stratagene 7)), #Z M ATI 7 L2k 4T AL 1A, M3
H HA 2 8 AR A A B A AR IR DR

[0346]  GO-T132A-1 :CTCGTCAACGGTGGCGCTTGGACTCGCCCCCAC (JF41)5 55)

[0347]  GO-T353A—1 :CCTTCAGGACCAGACCGCTTCTACCGTCCGCTCAC (7415 56)

[0348]  GO-D446H-1 :GGAGTGGCCAGTTTCCATGTGTGGGATCTTCTGC (JE41)'5 57)

[0349]  GO-V582S—1 :CGCAAATGTCGTCCCATTCTATGACGGTCTTTTATGCCATGG (JFF%1)'5 58)
[0350] ¥4 5875 G N JE I ki £ K DHS o« HREEAV IS, HEAT ORI BB, HIVE S AR SCE . ¥
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P A SCE AL B BRI R BF INVScl (Invitrogen 2w o7, A T KR, YAT AR FE,
9T GO V5 1% M GDH VG 1o N T Ul B, SR AE 2% pYES2 HITIit.

[0351]  <GO 5 HiR 5 >

[0352] 5 2Ky (1) B 2% 1 19mLL

[0353]  10% %25 ## 5mL

[0354]  25u/mL PO-35mL

[0355] 0.4g/dL 4-A.A 1mL

[0356]  <GDH Il 5E FHR ) >

[0357]  50mM PIPES—NaOH (cont. 0. 1%Triton X-100) pH 7.021mL

[0358]  10% %% 4% 5mL

[0359] 3mmol/L PMS 3mL

[0360] 6. 6mmol/L NTB ImL

[0361]  [m) &I 200 w L FPfs N 20 w L ({3595 B3, T 37T CAEZ e e RNV IR 10 53
B 30 438 I E OGRS, IO 255K HY GO WE T A GDH IE T o % T & SRAS ALK, 51
Hi GDH 75 5 GO 7% ME R B (GDH ¥& P /GO 3511, AT thist. N7 Ui B, LA A A AR
FREEHI AR 5275 GO BRI RE GE7 h pYES—GO-3)  F 3 A\ GO 5L PRI RiF k) JFRL 6 A%, T A Y S AL ik
(F£78 A4 pYES-2).G0 “Amano” 2 (F7~A GO, GDH” Amano” 8 (7~ K FAD-GDH) by LL A% %
ON D o

[0362] 45 H tn K 11 fr 7n.  FH TL32A K V582S (pYES—-GO-M7). D446H K V582S
(pYES-GO-M10).T132A.D446H K V582S (pYES-GO-M13) (]2 B 5SAL g 43 ) 5 PRk i R AL il
B 57 S ON AT T AL B (pYES-GO-3) BEAT L%, #f5iA GDH/GO 75 14 Eb A4k K

[0363] 6. Ziifk % B RAT RN IR B Ptk S e e e T T A A

[0364]  $:5, S T-HAA T 2018 T132A, DA46H. V582S 144 (T132A % DA46H. T132A %
V582S. D446H Fz V582S. T132A. D446H K V582S), HEAT HEAL MR IR 75, I Ni— B e b it
WEIEAT AEAL I B9 LT T SRR e e o N U B, PRV S 75 3R 1K 275 pYES2 [1F
o

[0365]  <GDH I 5E FHR ) >

[0366] 50mM PIPES—NaOH (cont. 0. 1%Triton X-100) pH7. 021mL

[0367]  10% %25 5mL

[0368] 3mmol/L PMS 3mL

[0369] 6.6mmol/L NTB 1mL

[0370]  [a] %3R5 200 w L i 0 20 v L (1 2P B R sl bR VRV TR, AR 5 T 37T CHY 2 I
N, SR H RN TG 5 73080 5 10 238 RO REZE o i PR HERE SR H IR I it sk v
{H, 5 H Bradford iR BB A B —RAH G E, 450 WIE 12 fion. BrigaitbBEm Lt
T2 3 ~ 8u/mg CGRED,

[0371]  Xf T HAAESL I, A8 FH 24, 55T GDH 3% M A e e 1

[0372]  <GDH 5 Ak >

[0373]  50mM PIPES—NaOH (cont. 0. 1%Triton X-100) pH 7.021mL

[0374]  10% JEE4 SmL
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[0375]  3mmol/L PMS 3mL

[0376]  6.6mmol/L NTB ImL

[0377] X F#51A5) 200 v L, S N SALRE AL R (M6 M7 M10, M13) B35 5% B 20 L, T
B3TCAFZ R Neo RIVFFURSG 5 4380 5 10 43 BhiT il @ WO AL, FHWROGHE 72 K H GDH 5 1tk o 4%
487 FH & JECADIIF 1#) GDH 55 1k FHAE RS T LA 258 A JEC A2 I 1) GDH 35 (100%) ¥ B #8847 K 7R o
N1 B, L GDH “Amano” 8 (7R84 FAD-GDH) 4% .

[0378]  Z5F AN 13 fion. SRR AR P B R R e MR . RE A2, 75 D446H
V582S (pYES-GO-MLOD H1 A X ARE I S NPk o AHEALRRE A SRR GO R W XS
AR () 52 8 7 T R DA LA ) FAD-GDH At 57 o X FERI I B FEBREUAR, 7665 GO BEAT GDH
A R (RIS s Dl M figé e 7 B () FAD-GDH H e A (1) 1n)

[0379]  7.D446 J& V582 % H SR NI Fe A 2 2 IR T 5T

[0380]  XIT* D446 & V582 (ISR A, LA A2 L 08 oA s M 2 R A A 1) 77 =K, B
pYES-GO-K-P-2 JEki A AR , FE T 515 47 K745 52 6 i BT IR X 5 L H AN &
RE B, /] QuikChangeSite-Directed Mutagensesis Kit (Stratagene AH)), %
HEPT B 77 2, 1FAT 5 AR A, M LA SR i 25 R AE A BB I SR o 1 978 3 N 1) Bk 2 AL
B KW H DHS a 5, HEAT BURERI, HI4E D446 % V582 £ T 5SAF S » ¥4 15 SC EAE TR
f#EE INVScl (Invitrogen 2w AT HAL, X T BT AL, A1 H 96 FLERFLIRG, FEAT A
B, ASE R 9T BT 414 B D446H K V582S Ayt HR, BU43 T GDH W& 1t &% GDH/GO ¥ 1t L 12
mR A AR . NP UL, SEERHRAE S pYES2 (Tt

[0381] 45K 14 Fr7n. 1F D446H Jz V582R.D446H K V582L.D446H 7 V582P [IZH& 1,
5 SEHERIFST AT I 24 DA46H K V582S AHEL , GDH W 1tk M2 GDH/GO & 1tk b3 . Hirr, D446H J¢
V582P ] GO Y& PEAERTIN FR LT, B FH 2 BE R HUAR, i Dhih 56 4> GDH 4k

[0382]  8.D446H K V582P £ #5534 il ¥ 14 T 9%

[0383] (1) k%98 Me4lifh

[0384] Y PAR: IR R IK W F AT < 295 pYES2 IF M, H AR A7 A 3 B 2 7E 500mL #5
BRI 7 7 A 2 sl R 100mL 277 0. 67% A 7 28 5 B2 % £F ZUUE (Nippon Becton
Dickinson R4 #HH1D  2% 25 8E (15 F2 58 (pH5. 4) /1, HE4T 30°C L 140 B / 738020 /NEY
[RIPE 7% .

[0385]  FHOIEFRE W ST, 1 A B0 [RIC, FFR BLs R 0D660=0. 4 1) 77 XA 2I7E 500mL #5
SRR 100mL A 0. 67% A S BRI REEUR (Nippon Becton Dickinson #R:(4s
FED 20 2 FUBE K 1% 28 = BER RS IR (pHb. 4) v, HEAT 30°C L 140 5 / 43Bh .5 /NN A B
FFo

[0386]  }iFR 45 )G, M A EIEIEL (5 i 44 MICROZA, 734177+ & 6000, JEAL LA 6D FEAT M
AR, X T IR i SR ARV, A A5 20mM R 22 i (pHT. 0) SEATAL I BH B8 128 He b
HE (75 sh 4 HiTrap DEAE FF,GE Healthcare Japan /& HIDAT A 34T B, A bR 22 i ok
TG 1EYESE, A8 & NaCl /) 30mM MOPS Z233% (pH7. 0, FJ ] NaCl ¥ FEE 0 ~ 1. OM
Liner gradient VZUFATH# . 152 i b P () alith 77 723388 7 Atk 1 5848 2 GO(D446H,
V582P £ ESATHE) .

[0387] (2 KM 5 PR A A
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[0388] XX T3 GO #5344kl (DA46H. VH82P £ FIAZEE), it 5T GDH i 1t 7 () 0 s
st

[0389]  <GDH Jl5E FiR ) >

[0390]  50mM PIPES-NaOH (cont. 0. 1%Triton X-100) pH 7. 021mL

[0391]  10% JEE4) HmL

[0392]  3mmol/L PMS 3mL

[0393]  6.6mmol/L NTB 1mL

[0394]  Xf #5171 200 1 L, S IN57A2 A GO & 7 4l AL Bl (D446H.V582P £ ESAFRH20 1 L,
T 37T°CAE 2 o RV IFUG G 10 7385 30 43 BRI & W6, HR WO B 22 K HE GDH V& Pk o
AT FH - JE A I () GDH 3 Pk FH A A T L 280 5 A JES A0 1) () GDHL 3% (100%) (1) bE 2 kAT
Ne NFULE, LL GDH “Amano” 8 (& 6.7 F13& 7~ &y FAD-GDH) 4 %f i,

[0395]  &5RUIK 15 iR, SAFM GO 7 4 AL R (D446H. V582P £ 5L HH AR & /s HiXS
AMER SN, 5 GDH “Amano” 8 #HEL, JEEE 7 MEAS SME 5

[0396] 7Mbb [ A AT BETE

[0397] AU BHARAIL K ZEAR GO 7RI A () 46 il = Al e A e J3— 71, AK
BRI T V2 025 7 VAR N BUSRe Pt 42 51110 GDH B GO BUAS I i vEA8 2R H o Rl 2, 4
FeAEA H T-H045 GDH 4L ¥ GO BY GO {Lf#) GDH [ 77 VKA

[0398]  AS B FFANBR 3 TAEART b3 e BH STt 77 2 B S TR ) BH o A0 ANt B8 A Bl T 22
PRA TG BB IR 00 5 ASIUEEE AR 52 n] 25 2 RERN G N 1) 25 A A2 2007 A & AE A &
B

[0399] AU BRI AT TR AR L LR AWRENBFRE TR LW E
[IEEEIEIN;ER

[0400] 5 BH P AR LA

[0401]  J¥%1)'5 39 ~ 40,54 : A TJEHIULEH :PCR 514

[0402]  JFH1'5 41 ~ 53,55 ~ 58 : N T/EFKUL A A EAH T4
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[0001]

[0002]

Byl

10> KBRS

[ﬁ”ﬁ% AAAAAA -
,inﬁmm

120> ARG RIME
<130> AE09010P

<150> JP P2009-277096
<151> 2009-12-05

<160> 64

{1705 Patentin version 3.5

<210> 1

211> 605

212> PR

E13> HlE

<400> 1

Met Gln Thr Leu Leu Val Ser Ser Leu Val Val Ser Leu Ala Als Ala
1 5 10 15

Leu Pro His Tyr Ile Arg SBer Asn 6ly Ile Glu Ala Ser Leu Leu Thr
20 25 30
Asp Pro Lys Glu Val Ala Gly Avg Thy Val Asp Ter lle Lle Ala Gly
35 40 45

Gly Gly Leu Thr Gly beu Thr Thr Ala Ala Arg Lev Thr Glug Asn Pro
50 658 60

Asp Ile Thr Val Leu Val Ile Glu Ser Gly Ser Tyr Glu Ser Asp Arg
65 70 75 80

Gly Pro Tle Ile Glu Asp Leu Asn Ala Tvr Gly Asp Ile Phe Gly Ser
86 40 95

Ser Val Asp His Ala Tyr Glu Thr Val Glu Leu Ala Thr Asn Asn Gln
100 105 110

Thr Ala Lew e Avg Ser Gy Asn Gly Len-Gly Glv Ser Thr Len Val
115 120 125

Asn Gly Gly Thr Trp Thr Arg Pro His Lys Ala Gln Val Asp Ser Trp
130 135 140

Glu Thr Val Phe Gly Asn Glu Gly Trp Asn Trp Asp Ser Val Ala Ale
1458 150 155 160

Tyr Ser Leu Gln Ala Glu Arg Ala Avg Ala Pro Asn Ala Lys Gln Ile
165 170 175

Als Ala Gly Hisg Tyr Phe Asn Alg Ser Cys His Gly Hle Asn 6ly Thr
180 185 190

Val His Ala Gly Pro Arg Asp Thr Gly Asp Asp Tyr Ser Pro Ile Yal
185 260 205
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[0003]

Lyvs Ala Leu Met Ser Ala Val Glu Asp Arg Gly Val Pro Thr Lys Lvs
210 215 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asn Thr

225 230 235 240

Leuw His Glu Asp Gln ¥al Arg Ser Asp Ala Ala Arg Glu Trp Leu Leu
245 250 255

Pra Asn Tyr Gln Arg Pro Asn Leu Glp Val Leu Thr Gly Arg Tyr Val
260 265 270

Gy Lys Val Leu Leu Ser Gin Asn &la Thr Thr Pro Avg Ala Val Giy
275 280 285

Val Glu Phe Gly Thr His Lys Gly Asn Thr His Asn Val Tyr Ala Lys
200 205 200

His Glu Val Leu Leu Ala Ala Gly Ser Ala Val Ser Pro Thy lle Leu
305 310 315 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser Ile Leu Glu Pro Leu Gly 1le
325 330 335

Asp Thr Val Val Asp Leu Pro Val Gly Leu Asp Leu Gln Asp Gln Thy
340 345 350

Thr Ser Thr Val Arg Ser Arg Ile Thi Ser Ala Gly Ala Gly Glin Gly
355 360 365

Gin Ala Ala Trp Phe Ala Thr Phe Asn Glu Thy Phe Gly-Asp Tve Ala
370 375 380

Glu Lys Ala His Glu Leu Leu Asn Thr Lys Leu Glu Gln Trp Ala Glu
385 390 395 400

Glu Ala Val Ala Arg Gly Gly Phe His Asn Thr Thy Ala Leu Leu lle
405 410 415

Gin Tyr Ghu Asn Tyr Arg Asp Trp Tle Val Lyvs Asp Asn Val Ala Tvr
420 425 430

Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ala Ser Phe Asp Val Trp
435 440 445

Asp Leu Leu Pro Phe Thr Avg Gly Tyr Val His lle Leu Asp Lys Asp
450 455 460

Pro Tyr Leu Arg His Phe Ala Tyr Asp Pro Gin Tyr Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Leg Gly Gln Ala Ala Ala Thr Gln Lew Ala Arg Asn lie
485 490 495

Ser Asn Ser Gly Ala Met Gln Thr Tyr Phe Ala Gly Glu Thr Tle Pro
500 505 510

29



CN 102770536 B

ool %

3/73 T

[0004]

Gly Asp Asn Let Aa Tyr dsp-Ala Asp Leu Ser Ala Tep Val Glu Tyr
515 B20 5

Ile Pro Tyr Asn Phe Avg ProoAso Tve His Gly Val Gly Thy Cys Ser
530 B35 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp fAsn Ala Alda Arvg Val
545 B50 555 5RO

Tyr Gly ¥al Glon Gly Lew Avg Val Ile Asp Gly Ser [le Pro Pro Thr
565 570 G675

Glo Met Ser Ser His Yal Met Thr Val Phe Tyr &ls Met Ala Leu Lys
A0 485 590

Val Ala Asp Ala Ile Leu Ala Agp Tyr Ala Ser Met Glo
595 800 606

Q10> 2
21> 605
212> PRY
213 RN

400> 2
Met Val Ser Val Phe Leu Ser Thr Lew Leu-Len Ser Ala Ala Als ¥al
1 5 0 15

Gln Ala Tvr Leu Pro Ala Gln Glo Tle Asp ¥Val Gln Ser Ber Leu Leu
20 25 30
Ser Asp Pro Ser Lys Val Ala Gly Lve Thy Tyr Asp Ty Tle Lle Ala
35 40 45
Gly ggy Gly Lew Thy Gly ggu The Val &la Ala %ﬁﬂ Lisw Thr Glu Asn

Pro Lys Tle Lys Val Lea Val Tle Glu Lys Gly Phe Tyr Glu Ser Asn
65 0 T4 80

AspGly Ala Tle Ile Glu Asp Pro Asn Ala Tyr Gly Glo Tle Phe Gly
85 ol a5

Thr Thr Val Asp Gln &sn Tyr Lew Thy Val Pro Ley Dle fsn Asn Arg
100 105 11

Thr Asn Asn Tle Lys Ala Gly Lys Gly Leu Gly Gly Ser Thr Leu Ile
115 120 126

Asn Gly Asp Ser Trp The Arg Pro dsp Lys Val Gln Lle Asp Ser Trp
130 135 140

Glu Lys Val Phe Gly Met Glu 6y Trp Asn Trp Asp Asn Met Phe Glu
145 180 165 160

Tyr Met Lys Lys Ala Glu Ala Ala Arg Thr Pro Thre Ala Als Gln Ben
165 170 176

Ala Ala Gly His SBer Phe Asn Ala Thr Cys His Gly Thr Asn Gly Thr
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[0005]

Val Gln Ser
1495

Lys Ala Leu
210

Asp Phe Leu
225

Leu #sp Glu
Pro-dsn Tvr

Gly Lys Val
275

¥al Asp Phe
290

His Glu Val
305

Glu Tyr Ser
The Glo Leu
Thy Thy Thy

355

Gln Ala Val
370

180

1856 190

Gly Ala Ave Asp Asn Bly Gln Pro Trp Ser Pro Tle Met

210 205

Met Asn The z%% Ser Kla. Len Gy %ﬁ] Pro Yal Gln Gln

Cys Gly His Fro Avg Gly Yal Ser Met Tle Met Asn Asn
2580 235

Asn

Gln

260

Lou

Giy

Len

Gly

Leu

340

Val

Phie

Glo

245

Arg

Phe

The

Leu

Tle

325

Asp

Ser

Phe

Pro.Gln Ala Avg Asp

385

Glua Thr Val
Gl Tyr Glu

Ala Glu Leu
435

Asp Leu Tle
450

Pro. Tyr Leu
465

Phe Asp Leu

Ala

Asn

420

Phe

Pro

Trp

Leu

Arg

405

Tyr

Met

Phe

Gln

Gly

220

240

Val Arg Val Asp Ala Ala Arg Ala Tep Leu Leu
250 265

Ser Asn Leo Glu Ile Leu Thy Gl¥ Gln Met Val
65 270

Lig Gla The Ala Ser Gly Pro Gln Aa Yal Gly
280 285

Asn Lys &la Val Asy Phe asp Val Phe Aa Lys
295 o0

Ala Ala Gly Ber Ala 1le Ser Pro Lew Ile Leu
310 315 320

Gly Leu Lys Ber Val Leu Asp Gln Ads dsn Val
330 335

Lew Pro Yal Gly Ile dsu Met Gln Asp Gla The
36 350

Ser Arg ﬁ%a Ser Ser Ala Gly Ala Gly Gln Gly

360 35

Ala Asn Phe Thr Glu Thr Phe Gly Asp Tyr Ala
375 380

Lew Leuw dsn Thr Lys Leu Asp Gln Trp Ala Glu
390 395 A0

Gly Gly Phe His Asn Val Thr Ala Leu Lys Val
410 415

Are Asn Trp Leu Leu Asp Glu #sp Val Ala Phe
425 430

Asp The Glu Gly Lys Ile Asn Phe fdsp Len Trp
440 445

Thr Arg Glv Ser ¥al His Ile Leu Ser Ser Asp
455 460

Phe Ala Asn Asp Pro Lys Phe Phe Leud Asn Glu
ATO 475 480

Gln Ala Ala Ala Ser Lys Leu Ala Avg Asp Leu
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[0006]

485 490 495

Thy Ser Gln Gly Ala Met Lys Glu Tyr Phe Ale Gly Glu Thr Leu Pro
500 el B10

Gly Tyr Asn Leu Val Gln Aen Ala Thr Lew Ser Gln Trp Ser Asp Tyr
516 620 G2h

Val Leu Gln Asn Phe Arg Pro-dsn. Trp His Ale Val Ser Ser Cys Ser
530 535 b40

Met Met Ser Avg Glu Lew Gly Gly Val Val Asp Als Thr Ala Lys Val
545 G50 i 560

Tyr Gly Thr Gln Gly Leu Arg Val Tle Asp Gly Ser Ile Pro Pro Thr
il Gt bih

Gln Yal Ser Ser His Yal Met Thy lle Phe Tyr Gly Met Ala: Leuw Lys
5RO G985 90

Val Ala Asp Ala Ile Leu Aspdsp Tyr Ala Lys Ser Ala
595 600

805
210 3

&1y 599

<212> PR _

213> EAREEE

400> 3

Met Arg Ser Leu Ile Gly Leu Ala Lew Leg Pro Leu Ala Val Ala Val
1 b J24] 5

Pro His Ala Ser His Lys Ser Asp Setr Thr Tvr Asp Tyr Ile Ile Val
20 25 30

Gly Gly Gly Thr Ser Gly Leu Val Val Ala Asn &rg Leuw Ser Glu Gln
40 45

35

Lys Asp Thr The Nal Lewg Yal Tle Glo Ala Gly Gly Ser Val Tyvr Asn
50 55 6O

Asn Pro Asn Val Thr Asn Thr Leu Gly Tyr Gly Lys Ala Phe Gly Thr
65 70 5 8O

Asp Tle Asp Trp Ala Tyr Glu Thr Thr Ala Glo Glu His Ala Gly Gly
85 o 45

Phe Pro Gln Ile Val Arvg Ala Gly Lys Ala Leu Glv Gly Thy Ser Thr
100 196 110

Tle Asn Gly Met Ala Tyr Leu Avg Ala Glo Als Ala Gl Ile Asp Ala
115 o 125

Trp Glu Thr Yal Gly Asn Lys Gly Trp Asn Trp Lys Thr Leu Len Pro
130 135

140

Ty Phe Lys Lys Ser Glu ¢ln Phe Gln Asp Pro Ala Lys Tvr Pro Phe
145 150 155 160
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[0007]

Leu Asp Gly Ser Gly Val Ser Phe Asp Pro Ala Tvr His Gly Phe Thy
165 170 176

Gly Pro Leu Lys Val Gly Trp Ser Ser Thr Gln Leu Asn Asp Gly Leu
180 185 190

Ala Gin Lyvs Leu Asn Ala Thr Tvp Gln Ser Leu Asp Val Pro.Val Pro
185 200 205

Tyr Asn Arg Asp Ala Asn Ser Gly Asp Met Val Gly Tyr Ser Val Tyr
210 215 220

Pro Lys Thr Val Asn Ala Asp Lew Asn Tle Avag Glu Asp Ala Ala Arg
225 230 235 240

Ala Phe Tyr Tyr Pro Tyr Gln Asn Arg Thr Asn Let His Val Trp Leu
245 250 255

Agn Thr Hig Ala Asn Lyve Lie Thy Tip Asv Glu 6ly Ser Giu Ala Thy
260 265 270

Ala Asn Gly Val Glu Val Thr Leuw Ser Asn Gly Lys Lys Thr Val Val
275 280 285

Lys Ala Thr Arg Glu Val [le Lew Ala Ala Gly Als Lew Lys Ser Pro
290 295 300

Yal Let Leu Glu Leu Ser Gly Val Gly Asn Pro Asp [le Let Ser Lys
305 310 516 320

His Gly Ile Thr Thr Lys lle Asn Leu Pro Thr Val Gly Glu Asw Leu
325 330 3438

Gin Asp Gln Met Asn Asn Gly Lew Lys Phe Glu Ser Lys Lvs Thr Tyr
340 346 350
Ser Thr Asp Lyvs Gly Ser Ser Tvr Val Ala Tyvr Pro Ser Ala Asp Gln
355 360 365

Lett Phe Pro-Asn Ser Thy Ala Lew Gly Ala Asp Letr Lew Arvg Lys Leu
370 375 380

Pro Ala Tyr Ala Ala Glo Val Ala Ser Ala Asn Gly Asn Ile Thy Lys
385 350 395 400

Ala Arg Asp lle Tyvr Avg Phe Phe Lvs lle Gln Tep Asp Leu lle Phe
405 410 415

Lys Asp Glu Ile Pro Val Ala Glu Ile Leu Leu Ser Gly Ser Gly Ala
420 425 430

Ser Tyr Ser Glv Glu Tyr Trp-Gly Ser Val Pro Phe Ser Arg Glyv Ser
435 440 445

Val His Leu Ser Ser Ala Asp Pro Thr Ala Als Pro Thr lle Asp Pro
450 465 460
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[0008]

Lys Tyr Phe Met
465

Leu Asp Phe Asp Leuw His Ala Gin Ala
470 475

Gln Ala Ala
480

Arg Phe Ile Avg Glu Ile Phe Dys Thy Glu Pro Leu Ala Asp The Ala
488 490 495

Gly Ala Glu Thr Thr Pro Gly Leu Ser Thr Val Ala Ala Gly Ala Asp
500 505 510

Asp Glu Ala Tip
515

His Fro Ile Thr
530

Val Asp Thr Ser
545

Asp Ala Ser Val
Val Tyr Ala Val
580

<2103 4

<Z211> 590
212> PRT
213> MHEEE
400> 4

Met Arg Ser Leu
1

Pro His Val Ser
20

Gly Gly Gly The
35
Glu Lys Val Asn
50

Asn Pro Asn Val
65

Asp Lle Asp Trp

Thr Lys Gln Thr
100

e Asn 6ly Met
115

Trp Glu Lys Ile
130

Ser Lys Phe Tle Tvr Ser Lys Tyr Arg
520 525

Thr Ala Gly Met Lew Pro Lyvs Glu Leu
535 540

Leu Lys Val Tye Gly Thr Ser Asn Val
550 G565

Met Pro Fhe Gln Val Cys Gly His Leu
565 H570

Ala Glu Arg Ala Ala Asp Tle Ile Lys
585

Tle Ser Leu Ala Leu Leu Pro Leu Ala
5 10

Arg Ser Ser Glu Thr Thr Tyr Asp Tyr
25
Ser Gly Len Val Ile Ala Asn Arvg Leu
40 45

Val Leu Val Ile Glu Ala Gly Giv Ser
a5 64

Thr Asp Thr Ala Gly Tyr Gly Lys Ala
70 75

Ala Tvr Glu Thr Val Lvs Gln Glu Trp
85 90

Val Arvg Ala Gly Lys Ala Leu Glv Gly
105

Val Tyvr Leu Arg Ala Gln Lys Ser Gln
120 125

Gly Asn Asp Gly Trp Asn Trp Lys Asp
136 140

34

Ser Asn Tyr
Gly Gly Val

Arg Val Val
560

Gin Ser Thr
5756

Gly Glu Leu
590

Ala Ala Val
15

Tle Val Val

30

Ser Glu Leu

Val Tyr Asn

Phe Gly Thr
80

Gly Gly Gly

9b
Thr Ser Thr
110

Tle Asp Als

Len Phe Pro
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[0009]

Tvr Tyr Arg Lys Gly Glu Lys
145 150

Leu Glu Gly Thy Gly Val Ala
165

Gly Pro Leu Lys Val Gly Tep
180
Ala Gln Val Met Asn Ser Thr
195

Tyr Asn Lyvs Asp Pro Asn Gly
210 215

Pro Lys Thr Val Asn Ser Glu
225 230

Ala Tyr Tyvr Tyr Pro Tye Gin
245
Asn Ser His Val Asn Lys Leu
Ala Asp Gly Val Glu Val Lys
275

Lys Ala Ala Arg Glu Val [le
290 295

Leu Leu Leu Glu Leu Ser Gly
305 310

His Gly Lle Asp Thr Lys Ile
325
Gin Asp Gln Met Asn Asn Gly
340

Thr Lys Ala Ala Ser Tyr Val
355

Thr Asn Ala Thy Thr Ile Glv
370 375

Tvr Ala Ala Gln Val Ala Ser
385 390

Asp 11e Glu Arg Phe Phe Lys
405

His Tle Pro Val Ala Glu Tle
420

Asp Ser Glu Tyr Trp Gly Ser
435

Phe Gln Val Pro Thr Asp Tyr Ala Phe
165 160

Tyvr Asp Pro Ala Phe His Gly Tvr Asn
170 175

Thy Ser Thy Gln.Leu Ast Asp Gly Leu
185 190

Tvr Gln Asn Met Ser Val Pro Val Pro
200 205

tily Gln Met Val Gly Tyr Ser Val Tyr
220

Leu Asn Tle Arg Glu Asp Ala Ala Arg
235 240

Asn Avg Thr Asn Leu His Val Trp Leu
250 255

Val Trp Lys Asp Gly Ala Asn Met Thr
265 270

Phe Ser Asn Gly Thr Thr Ala Thr Val
280 285

Eeu Ala Ala Gly Ala Leu Lvs Ser Pro
300

Val Gly Asn Pro Asp Lle Leu Ser Arg
315 320

Aste Len Pro Thr Tle Gly Glu Asn Leu
430 335

Leu Ala Tyr Thr Ser Lys Lys Asn Tyr
346 350

Ala Tyvr Pro Ser Ala Glu Glu Leéu Phe
360 365

Ala Gln Leu Leu glg{g} Lvs Lew Pro Ala

Ala Asn Glv Asn Val Thy Arg Ala Ala
395 400

Ile Gln Trp Asp Leu Ile Phe Lys Ser
410 415

Leu Leu Glu Pro Phe Gly Phe Thr Tyr
425 430

Val Pro Phe Ser Arg Gly Ser Ile His
440 445
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[0010]

Ile Ser Ser Ser Asp Pro Thr Ala Pro Ala lle lle Asp Pro Lys Tyr
450 455 460

Phe Met Leu Asp Phe Asp Phie His Ala Gln Val Glu Ala Ala Arg Phe
465 475 480

Ile Avg Glu Leu Phe Lys Thr Glu Pro Phe Ala Asp Met Ala Gly Ala
485 490 495

Glu Thr Ser Pro Gly Leu Ser Ala Val Ser Ser Asn Ala Asp Asp Glu
500 510

605

Gly Trp Ser Ser Phe Leu Lys Ser Asti Phe Arg Ser Asn Phe His Pro
515 520 525

Ile Thr Thr Ala Gly Met Met Pro Lys Glu Ile Giy Gly Val Val Asp
530 535 540

Thr Ser Leu Lys Val Tyr Gly Thr Ser Asn Val Arg Val Val Asp Ala
545 550 H56 560

Ser Val lle Pro ghg Gln Val Cvs Gly Hls Leu Gln Ser Thr I%g Tyr
5

Ala Val Ala Glu Arg Ala Ala Asp Tle Yle Lys Ala Gln Met
580 585 590

£210> 5
<211> 593
212> PRI
213> Kihw
400> B

Met Leu Phe Ser geu Ala Phe Leét Ser ?éa Let Ser Leu Ala‘Tgr Ala
1 1 1

Ser Pro Ala Gly Arg Ala Lys Asn Thy The Thy Ty Asp Tyr Ile Val
20 25 30

Val Gly Gly Gly Thr Ser Gly Leu Val Val Ala Asn Arg Leu Ser Glu
35 40 45

Asn Pro Asp Val Ser Val Leu Lew Leu Glu Ala Gly Ala Ser Val Phe
50 55 60

Asn Asn Pro Asp Val Thr Asn Als Ash Gly Tyr Gly Leu Ala Phe Gly

65 70 5 80

Ser Ala 1le Asp Trp Gln Tyvr Gin Ser Lle Asn Gin Ser Tyr Ala Gly
85 80 95

Gly Lys Gln Gln Val Leu Arg Ala Gly Lys Ala Leu Gly Gly Thr Ser
100 105 110

Thr Tle Asn Gly Met Ala Tyr Thr Arg Ala Glu Asp Val Gln Yle Asp
115 120 125
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[0011]

Val Trp Gln Lys Leu Gly Asn Glu Gly Trp Thre Trp Lys Asp Let Leu
130 136 140

Pro Tyvr Tyr Leu Lys Ser Glu Asn Leu Thr Ala Pro Thr Ser Ser Gin
145 150 155 160

Val Ala Ala Gly Ala Ala Tyvr Asn Pro A‘lg Val Asn Gly Lys Glu Gly
B

165

Pro Leu Lys Val Gly
180

Val Ala Leu Asn Arvg
195

Asp Val Asn Gly Gly
210

Leu Asp Val Asp Leu
225

Phe Pro Tyr Asp Asp
245
Ala Asn Arg Leu Phe
260
Asp Gly Val Glu Ile
275
Ala Lys Lys Glu Val
280

1le Leu Glu Leu Ser
305

Asn Ile Thr Pro Avg
325

Asp Gln Phe Asn Asn
340

Gly Ala Ser Thr Val
355

Gluy Thr Asp Ser lle
370

Ala Ala Ala Thr Val
385

Leu Glu Arg Leu Tyr
405

Val Pro Tle Ala Glu
420

Trp Ser

Thr Phe

Lys Met
215

Asn Val
230

Arg Lys

Trp Lys

Thr Ser

Tle Ile
295

Gly Val
310

Val Asp

Gly Met

Thy Tyr

Val Ala

375

Lys Val
390

Gl Leu

Iie Leu

Gly Ser
185

Glo Ala

200

Arg Gly

Arg Glu

Asn Leu

Asn Gly
265

280

17

Leuw Ala Ser Gly Asn Leu Ser
160

Ala Glv Val Pro Trp Val Giu

205

Phe Asn Lle Tyr Pro Ser Thr
220

Asp Ala Als Arg Ale Tyr Tyr

255 240

His Leu Leu Glu Asn Thr Thr

255

Ser Ala Gloe Glu Ala Tle Ala

270

Ala Asp Gly Lys Val ggg Arg Val His
4]

Ser Ala Gly Ala Leu Arg Ser Pro Leu

Gly Ast Pro Thr e Leu Lys Lys Asn
316

300

320

Leu Pro Thr Val Gly Glu Asn Leu Gin

Ala Gly
345

Pro Ser

360

Ser Leu

Ser Asn

Gln Phe

Phe His

425

37

335

Glu Gly Tvr Gly Val Leu Ala

350

1le Ser Asp Val Phe Gly Asn

365

Arg Ser Gln Leu Ser Asp Tvr

380

Gly His Met Lys Gln Glu Asp

460

Asp Leu e Val Lvs Asg Lys

415

Pro Gly Gly Gly Asn Ala Val
430
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[0012]

Ser Ser Glu Phe Trp Gl¥ Len Len Pro Phe Ala Arg Gly dsn
435 440 445

Ile Ser Ser Asn Asp Pro Thy Ala Pro Ala Ala Ile Asn Pro
450 455 460

Phie Met Phe Glo Tip Asp Gly Lys Ser Gln Ala Gly Tle Ala
465 470 476

e fdrg Lys e Leu Arg Ser Ala Pro Lea Ash Lws Leu Tle
485 450

Glu The Lys ProGly Ley SerGlo Dle Pro Ala Thre Ala Ala
00 A5 510

Lyg Trp Val Glu Trp Lew Lys Als Asn Ty Arvg Ber Asn Fhe
515 Han 525

Val Gly Thr Ala Ala Met Met Pro Avg Ser Ile Gly Gly Val
630 hio A0

Asn Arg Leun Arg Val Tyre Gly Thy Ser Asn Yal dre Val Val
545 550 it

Ser Val Leu Pro Phe Glo Val Cys Gly His Leu Val Ser The
50

65

Ala Val Ala Glu Arg Ala Ser dsp Leu Tle Lys Glu Asp dla
580 G856 B9

Ala

210> 6
211> 591
<212> PRI
213y i

400> 6
Met Leu Gly Lys Leu Ser Phe Leu Ser Ala Lew Ser Leu Ala
1 H 10

§
Ala Pro Leuw Ser Asn Ser Thr Ser Als Lys Tyy dsp Tyr lle
20 25 30
Gly Gly Gly Thr Ser Gly Leu Ala Val Ala Asn Arg Leu Ser
35 40 45
Pro-Asn Val Asn Val Len Tle Leu Glu Ala Gly Gly Ser Val
50 55 0

Asn Pro Asn Val Thr Asp Val Asp Gly Tyr Gly Leu Als Phe
65 Tu T4

Asp Tle Asp Trp Gln Tyr Gln Ser Val Asn Gln Pro Tyr Gly
85 ol

Leu Ser Gln Val Lew Arg Ala Gly Lys Ala Leu Gly Gly Thy

38

e His
Ahsn Ty
Lys Ty
480
Ma Lys
405
Asp Glu
His Pro

Val Asp

Asp Ala
560

Leu Tyr
575

Lys Ser

Val Ala

15

Val Tle

Glu Asp

Trp Asn

Gly Ser
B0

Gly Asn
85

Ser Thr
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[0013]

100 106 110

Tle dsn Gly Met Ala Tyr Thr Arvg Als Glu Asp Val Gln Tle Asp Ala
1156 120 126

Trp Glu Thr Tle Gly Ash Thi Gly Trp Thre Trp Lys Asn Lei Phe Pro
130 135 140

Tyr Tyr Avg Lys Ser Glu Asn Phe Thr Yal Pro Thr Lys Ser Gln Thr
145 150 155 160

Ser Leu Gly Ala Ser Tvr Glu Ala Gly Ala 'His Gly His Glu Gly Pro
168 170 176

Leu Asp Val Ala Phe Thr Gln Tle 6lu Ser Asn Asn Let Thy Thr Tvr
180 185 100

Leu Asn Avg Thy Phe Glu Gly Mot Gly Lew Pro Trp The-Glu Asp Val
195 200 205

Asn Gly Gly Lys Met Arvg Glv Phe Asn Len Tyr Pro Thr ¥Yal Asn Leu
210 215 220

Glu Glu Tyr Val Arg Glu Asp Ala Als Arg dls Tye Tyr Trp Pro By
225 230 235 240

Lys Ser Avg Pro Asn Leu His Val Lew Leu dsn The Phe Ala Asn Arg
245 250 255

Ile ¥al Trp Asp Gly Glu Ala His Asp Gly His Ile The Ala Ser Gly
260 266 270

Val Glu Ile The Ser Avg Asn Gly Thr Val Avg Val Ile Asn Ala Glu
26 280 285

Lys ‘Glu Val Ile Val Ser Ala Gly Ala Leu Lys Ser Pro Ala Ile Leu
290 295 300

Glu Leuw Ser Gly Ile Gly Asn Pro Ser Val Leu Asp Lys His Asn Ile
3056 310 315 320

Pro Val Lys Val Asn Leu Pro Thr Val Glv Glu Asn Leu Gln Asp Gln
325 330 335

¥al Asn Ser His Met Asp Ala Ser Gly Asn Thr Ser Tle Ser Gly Thr
340 35 360

Lys Ala Val Ser Tyr Pro Asp Yal Tyr Asp Val Phe Gly dsp Glu Ala
385 360 A6h

Glu Ser Val Ala Lys Glp Tle Arg Ala Ash Leu Lys Gln Tyr Ala Ala
370 375 380

Asp Thr Ala Lys Ala Ast Gly Asn Tle Met Lys Ala Ala Asp Leu Glu
385 390 i) A00

Arg Let Phe Glu V4l Gln Tvr Asp Leéu Ile Phe Lvs Gly Avg Val Pro
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[0014]

405

Fle Ala Glu Yal Leu
420

Glu Phe Trp Ala Leu
436

Ser Ser Asn Prooila
450

Leu Asp Trp Asp Ala
465

Arg Ser Phe Glu Ser
485

Pro Gly Tyr Asp Val
500

Glu Trp Val Phe Asp
615

Thr Ala Ala et Met
430

Leu Asn Val Tyr Gly

545

Leu Fro Phe Gln Val
565

Ala Glu Arg Ala Ala
580

oLy 7
@11y 605
<2125 PRT
S1Ey B

a0 7

Met Ser Thr Leu Leu
b 5
Leu Pro His Tyr lle

20
Asp Pre Lyg Glu Val
35
Gly Gly Leu Thr Gly
50

Asp Ile Thr Yal Leu
65

Gly Pro Ile Ile Glu
85

Ast Tyr Pro Gly
425

Lew Pro Phe Ala
440

Glu Phe Pro Val
456

Lvs Ser Tyr Val

410

Tyr Pro Ley Ser

Ile Pro Arg Asp
505

Lvs Aen Tyr Arp
8620

Pro Arvg Glu Tle
835

Thr Thr Asn Val
580

Cys Gly His Len

Asp Leu Tle Lys
it

Yal Ser Ser Leu

Arvg Ser dsn Gly
25

410 415

Ser Ala Thr Ber ¥al Phe Ala
430

Kvg Gly Ser Val His fle Gly
445

Tle Asn Pro Asn Tyr Phe Met
460

AlaVal Ala Lys Tyr Ile Arg
415 480

Ser Tle Val Lys Glu Ser Thr

400 485

Aa Ser Gly Gln Ser Trp Lys

510

Ser Asn Phe His Pro Val Gly
525

Gly Gy Val Val Asp Glu Arg
540

Arg Val Val Asp Ala Ser Val
b 560

Val Ser The Leu Tyr Ala Val
510 515

Ae Asp Ale Gly Arg Arg
590

Val Val Ser Leu Ala Ala Ala
E1] 15

Tle Glu Ala Ser Leu Leuy Thy
a0

Ala Gly Arvg The Val Asp Tyr Ile Ile Ala Gly
Al A5

Lo The Thr Ala
55

Ala Arg Leu Thr Glu Asn Pro
Gl

Yal Tle Glu Ser Gly Ser Tyr Glu Ser Asp Arg
0 75 BG

Asp Leuw Asn Ala

40

Ter Gly Asp Tle Phe Gly Ser
B g5
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[0015]

Ser Val Asp His Ala Tyr Glu The Val Glu Leu Als Thr Asn Asn Gln
100 106 110

Thr Ala Leu Ile Arg Ser Gly Asn Gly Lew Gly Gly Ser The Leuw Val
115 120 125

Asni (11%(‘; Gly Ala Trp Thr Aﬁg Pro His Lys Ala (xlg Val Asp Ser Trp

Glu Thr Val Phe Gly Asn 6lo Gly Trp Asn Trp Asp Ser Val Ala Ala
145 150 150 160

Tyr Ser Lew Gln Ala Glu Ave Ala &g Ale Pro Asn Ala Lys Gln Tle
165 176 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly [le Asn Gly The
180 185 190

Val His Ala Gly Pro Avg Asgp Thy Gly Asp Agp Tyy Ser Pro 1le Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Arg Gly Val Pro Thr Lys Lys
210 215 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe ProAsn Thr
225 230 235 240

Lett His Glu Asp Gln Val Arg Ser Asp Ala Ala Arg Glu Trp Let Leu
245 260 256

Pro Asn Tyr Gln Arvg Pro Asn Leu Gln Val Leuw Thr Gly Avg Tyr Val
260 2656 270

Gly Lys Val Leu Leu Ser Gln Asn Ala Thr Thy Pro Arvg Ala Val Gly
275 280 284

Val Glu Phe Gly Thr His Lys Gly Asn Thr Hig Asn Val Tyr Ala Lys
280 295 300

His Ghi Val ‘Let Leu Ala Ala Gly Ser Ala Val Ser Pro Thy Tle Leu
305 310 315 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser Ile Leu Glu Pro Leu Gly Ile
325 380 335

Asp The Val Val Asp Leu Pro Val Gly Leu Asn Lew Gln Asp Gln The
340 345 350
Thr Ser Thr Val Arg Ser Arg Tle Thr Ser Ala Gly Ala Gly Gln Gly
355 360 365

Gin Ala Ala Trp Phe Ala Thr Phe Asn Gl Thr Phe Glv Asp Tyr Als
370 376 380

Glu Lys Ala His Glu Leu Leu Asn Thr Lys Leu Glu Gln Trp Ala Glu
385 390 395 400
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[0016]

Glu Ala Val Ale Arvg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
405 410 415

Gln Tyr Gl Agn Tyr Avg Asp Tep Lle VAl Lys Asp Asn Val Ala Tyr
420 425 430
Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ala Ser Phe Asp Val Trp
435 440 445

Asp Leu Leu Pro Phe Thr Arg Gly Tyr Vel His Ile Leu Asp Lvs Asp
450 455 460

Pro Tvr Leu Arg His Phe Ala Tyr Asp ProGln Tvr Phe Leu Asn Glu
465 AT0 475 480

Leu Asp Leu Leu Gly Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn Ile
485 490 4495

Ser Asn Ser Gly Ala Met Gln Thr Tyr Phe Ala Gly Glu Thr Ile Pro
500 505 510

Gly Asp Asn Leu Ala Tvr Asp Ala Asp Leu Ser Ala Trp Val Glu Tvr
515 520 825

e Pro Tvr Asn Phe Avg Pro Asn Tyr His 6ly Val Gly Thr Cys Ser
530 535 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp Asn Ala Ala Arg Val
545 550 565 560

Tyvr Gly Val Gln Glv Leu Arg Val 11é Asp Gly Ser Ile Pro Pro Thr
565 B70 576

Gln Met Ser Ser His Val Met Thy Val Phe Tyr Ala Met Ala Leu Lys
580 B85 580

Val Ala Asp Ala Ile Leu Ala Asp Tyr Ala Ser Met Gln
595 600 605

210> 8

211> 605

<212> PRT

213> HihE

400> B

Met Ser Thr Leu {geu Val Ser Ser Leu Vgl Val bSer Leu-Ala Aéa Ala
1 I i

Leu Pro His Tvr Ile Arvg Ser Asn Gly lle Glu Ala Ser Leu Leu Thr
20 25 30

Asp Pro Lys Glu Val Ala Gly Arg Thr Val Asp Tyr Ile Tle Ala Gly
35 40 45

Gly Gly Leu Thr Gly Leu Thr Thr Ala Ala Arg Leu Thr Glu Asn Pro
50 55 60
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[0017]

Asp Ile Thr Val Leu Val Ile Glu Ser Gly Ser Twvr Glu Ser Asp Arg
85 70 75 80
Gly Pro Tle ITle Glu Asp Leu Asp Ala Tyvr Gly Asp Ile Phe Gly Ser
85 90 95
Ser Val Asp His Ala Tye GLu Thy Val Glu Leuw Ala Thr Asn Ash Gln
100 105 110

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
115 120 125

Asn Gly Gly Thr Tep Thy Ave Pro His Lvs Ala Gln Val Asp Ser Trp
130 135 140

Glu Thr Val Phe Gly Asn Glu Gly Trp Asn Trp Asp Ser Val Ala Ala
145 150 165 160

Tvr Ser Leu Gln Ala Glu Avg Al Arg Ale Pro Asn Als Lys 6in 1ie
165 170 178

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly lle Asn Gly Thr
180 185 180

Val His Ala Gly Pro Arg Asp Thr Gly Asp Asp Tyr Ser Pro 1le Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Arg Gly Val Pro Thr Lys Lys
210 215 220

Asp Leu Gly Cyvs Gly Asp Pro His Gly Val Ser Met Phe Pro Asn Thr
225 230 235 240

Leti His Glu Asp Gln Val Arg Ser Asp 121.'1% Ala Arg Glu Trp Let Leu
A

E #

Pro Asn Tyr Gln Arg Pro Asn Lew Gln Val Leu Thy Gly Arvg Tyr Val
260 265 270

Gly Lys Val Leu Leu Ser Gln Asn Ala Thr Thr Pro Arg Ala Val Gly
275 280 285

Val Glu Phe Gly Thr His Lys-Gly Asn Thr His Asn Val Tyr Ala Lys
290 295 300

His GHir Val Leu Leu Ala Ala Gly Ser AlaVal Ser Pro Thr Lle Leu
305 310 315 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser Ile Leu Glu Pro Leu Gly Ile
325 330 335

Asp Thr Val Val Asp Leu Pro-Val Gly Leu Asn Leu Gln Asp Gln Ala
340 345 350

Thr Ser Thr Val Arg Ser Arg lle Thr Ser Ala Gly Ala Gly Gln Gly
355 360 365

43



CN 102770536 B

ool %

17/73 1T

[0018]

Gln Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tyr Ala
370 315 380

Glu Lys Ala His Glu Leu Let Asn The Lyy Leu 6he Gla Trp Ala Glu
385 390 396 400

Glu Ala Val Ala Arg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
405 410 415
Gln Tyr Glu Asn Tyr Arg Asp Trp Tle Val Lys Asp Asp Val Ala Tyr
420 425 430

Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ala Ser Phe Asp Val Trp
435 440 445

Asp Leu Leu Pro Phe Thr Arg Glv Tyr Val His Ile Leu Asp Lys Asp
450 455 460

Pro Tyr Leu Arg His Phe Ala Tyr Asp Pro Gln Tyr Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Leu Glv Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn lle
485 4960 495

Ser Asn Ser Gly Ala Met Glp Thr Tyr Phe Ala Gly Glu Thr Ile Pro
500 505 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Ala Trp Val Glu Tyr
515 520 525

1le Pro Tyr Asn Phé Arg Pro Asn Tyt His GIY Val Gly Thr Cys Ser
530 536 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp Asn Ala Ala Arg Val
545 550 BB5 560

Tyr Gly Val Gin Gly Leu Arg Val Ile Asp Gly Ser Ile Pro Pro Thr
565 570 575

Gln Met Ser Ser His Val Met Thr Val Phe Tyvr Ala Met Ala Leu Lys
580 585 590

Val Ala Asp Ala lle Leu Ala Asp Tvr Ala Ser Met Gla
595 600 605

210> 9

211> 605

£21Z> PRT

D13 HmE

400> 8

%liet Ser Thr Leu Leu Val Ser Ser Leu Vgl Val Ser Leu Ala i\la Ala
5 1 5

Leu Pro His Tyr Ile Arg Ser Asn Gly Ile Glu Ala Ser Leu Leu Thr
20 25 30
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[0019]

Asp Pro Lvs Glu Yal Ala Gly Arvg Thr Val Asp Tvr lle Ile Ala Gly
35 40 45
Gly Gly Leu Thr Gly Leu Thr Thr Ala Ala Arg Leu Thr Glu Asn Pro
50 Bb 60
Asp Ile Thr Val Leu Val lle Glu Ser Gly Ser Tyr Glu Ser Asp Arg
65 70 75 80
Gly Pro Ile Ile Glu Asp Leun Asp Ala Tyr Gly Asp Ile Phe Gly Ser
85 90 95

Ser Val Asp His Ala Tyvr Glu Thr Val Glu Leu Ale Thr Asn Asn Gln
100 105 110

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
115 120 125

Asgn Gly Gly Thy Trp The Arvg Pro His Lys Ala Glr Val Asp Ser Trp
130 135 140

Glu Thr Val Phe Gly Asn Glu Gly Trp Asn Trp Asp Ser Val Ala Als
145 150 1565 160

Irﬁ ile

Ty Ser Leu Gln Ala Glu Arg Ala Arvg Ala Pro Ass Ala Lys G
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Set Cys His Gly [le Asn Gly Thr
180 186 190

Val His Ala Gly Pro Avg Asp Thre Gly Asp Asp Tyr Ser Proolle Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Arvg Gly Val Pro Thr Lys Lys
210 218 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro.Asn Thr
226 230 235 240

Lets His Ghu Asp Gln Val Ave Ser Asp Ala Ala Avg Glu Typ Leu Leu
245 250 255

Pro Asn Tyr Gln Arg Pro Asp Leu Gln Val Leu Thr Gly Arg Tyr Val
260 265 270

Gly Lyvs Val Leu Leu Ser Glu Asn Ala Thr Thr Fro Arvg Ale Val Gly
275 280 285
Val Glu Phe Gly Thr His Lys Gly Asn Thr His Asn Val Tyr Ala Lys
290 205 300
His Glu Val Leg Leu Ala Ala Gly Ser Ala Val Ser Pro Thr Ile Leu
308 310 315 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser lle Leu Glu Pro Leu Gly Ile
325 330 335
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[0020]

Asp The Val Val Asp ben Pro ¥al Gly Leu Astr Leu Gloe AspGln The
340 345 350

The Ser Thr Val Arg Ser Avg Tle Thy Ser Ala Gly Ala Gly Gla Gly

355 360 366

Glo Ala Ala Trp Phie Ala Thy Phe dso Glu The Phe GLy Asp Tyr Ala
470 375 380

Glu Lys Ala His Glu Lew Len Asn Thr Lys Leu Glu Gln Trp Ala Glu
385 390 305 400

Glu Ala Val ala Arg Gly Gly Phe His Asn Thr Thy Ala Leu Leu Fle
405 410 415

Gin Tyr Glo Asn Tyr Arg Asp Trp Lle Val Lys Asp Asn Val Ala Tyr
420 425 430

Ser Glu Leu Phe Len Asp Thy Ala Gly Val Als Ser Phe His Val Tep
435 440 445

Asp Lew Leu Pro Phe The Arg Gly Tyr Val His e Leu Asp Lvs Asp
450 455 460

Pro Tyr Lew Arg His Phe Ale Ty Asp ProGlo Tyr Phe Lew Asn Glu
465 470 478 480

Leu Asp Leu Led Gly Glo Ala Ada Aa The Glo Leu Ala Arg Asn He
485 490 495

Ser Asn Ser Gly Ala Met Gln Thr Tyr Phe Ala Gly Glu Thr Lle Pro
500 BUB 510

Gly Asp Asn Leu Ala Ty Asp Ala Asp Leu Ser Ala Trp Val Glu Tyr
515 520 525

Ile Pro Tyr Asn Phe drg Pro -dsn Tyr His Gly Val Gly Thy Cys Ser
530 535 540

Mot Met Pro Lys Glu Mer Gly Gly Val Val Asp Aso Ala Ala Avg Val
545 550 555 560

Tyr Gly Val Gla Gly Lew Arg Val Ile Asp Glv Sey Lle Pro Pro Thy
565 870 8756

Gln Met Ser Ser His Val Met Thr Val Phe Tyvr Ala Met Ala Leu Lys
580 585 BO0

Val Ala Asp Ala Tle Leu Ala Asp Ty Ala Ser Met Gln
595 600 805

210> 10
<211 605
<212> PRT
<213> M
LA00F 10

Met Ser Thr Leu Leu ¥al Ser Ser Leéu ¥Val Val Ser Leu Ala Ala Ala
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[0021]

Leu Pro His
Asp Pro Lys
A

Gly Gly Leu
50

Asp Tle Thr
65

G1¥ Pro Ile
Ser Yal Asp

Thr Als Leu
115

Asn Gly Gly
130

Glu Thy Val
145

Tyr Ser Leu
Ala Ala Gly

Val Hiz Ala
195

Lys Ala Leu
210

Asp Leu Gly
225

Len His Glo
Pro Asn Tyr

Gly Lys ¥Val
275

Val Glu Phe
290

His Gl Val

§ 16 15

Tyr Tle Arg Ser fsn Bly [le €§1u Als Ser Let Len Thy
20 2h 5]

Glu Yal Ala Gly Arg Thr Yal Asp Tyr Tle Tle Ala Gly
W 44
Thr Gly Leu ggr Thy Kla Ala Arg ggu Thr Glu Asn Pro

Val Leu Val Tle Glu Ser Gly Ser Tyr Glu Ser dsp Arg
T4 16 Bl

e Glu Asp Leu Asn &la Tyr Glv &sp 1le Fhe Gly Ser
85 G0 45

His Ala Tye Glu The Val Ghu Leu Als Thy Asn Asn Gln
100 105 110

He Arg SerGly dsn 6ly LewGly Gly Ser Thr Len Val
120 125
e Trp Thr Avg Pro s Lys Ala Gln Val Asp SerTrp
135 140

Phe Glyv Asn Glu Gly Trp Asn Tep Asp Ser Val Als &la
150 185 160

Gly Ala Glu Arg Ala Avg Ala Pro dsn Ale Lys Glu Ile
165 170 175

His Tyr Phe Asn Ala Ser Cys His Gly Ile fsn Gly Thr
180 185 190

Gly Pro Arg Asp Thr Gly Asp dsp Tyr Ser Pro Ile Val
200 205

Met Ser Ala Val Glu Asp Avg Gly Val Pre Thr Lys Lys
215 220

Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asn Thr
230 250 240

Asp Gln Yal Arg Ser Asp Ala Ale Arg Glu Trp Leo Leu
245 250 26b

Gln Arg Pro Asn Leu Gln Val Leu Thr Gly Arg Tyr Val
260 266 270

Len Leu Ser Gin Asn Ala Thr Thy Pro Arg Ala Yal Gly
280 285

Gly The His Lvs Gly Asn Thr His Asn Val Tyt Ala Lys
295 300

Leu Leti Ala Ala Gly Ser Ala Val Seér Pro Thr Ile Led
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[0022]

305 310 315 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser Ile Leu Glu Pro Leu Gly Ile
326 330 33h

Asp Thr Yal Val Asp Lew Pro Yal Gly Lew Asn Lew Gln Asp Gin Thy
340 340 350

Tht Ser Thr Val Arg Ser Arg Ile Thr Ser Ale Gly Ala:Gly Gln Gly
366 360 365

Gl Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tyvr Ala
370 315 380

Glu Lys Ala His Glu Lew Leu Asn Thr Lys Leu Glu Glp Trp Ala Glu
385 340 dehb A0

Gla Ala Val Ala Arg 6ly Gly Phe His Aspn The Thr Ala Leu Leu He
405 410 415
&in Tyr Glu Asn Tyr Arg Asp Trp Tle Yal Lys Asp Asn Val &la Tyr
420 425 430

Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ale Ser Phe Asp Val Trp
435 H40 5

Asp Leir bewr Pro Phe Thy Arvg Gly Tyy Val His Lle Lew Asp Lys Asp
450 455 460

Pro Tyr Leu Arg His Phe Ala Tvr dsp Pro Gln Tye Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Lew Gly Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn Ile
485 490 495

Ser Asn Ser Gly Ala Met Gln Thr Tyr Phe Ala Gly Glu Thr Ile Pro
500 8505 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Ala Trp Val Glu Tyr
515 520 Ri5

e Pro Tyr Asn Phe Arg Proodsn Tvre His Gly Val Gly The Cys Ser
530 535 540

¥Met Met Pro Lys Glu Met Gly Gly Val Val Asp Asn Ala Ala Arg Val
845 550 5hb B0

Tyr Gly Val Gln Gly Leu Arg Val lle Asp Gly Ser Ile Pro Pro Thr
565 B0 575

Gln Met Ser Ser His Ser Met The Yal Phe Tvr Ala Met Ala Leu Lys
580 DES o0

Val Ala Asp Ala lle Leu Ala Asp Tie Ala Ser Mel Gln
595 600 605

<21 1
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[0023]

211> 605
<212> PRT
€213 e

400> 11

¥et Ser Thr Le geu Val Ser Ser Leu ¥31 Val Ser Leu Ala %Ea Ala
15

Leu Pro His Tyr lle Arg Ser Asp Gly Lle Glu -Ala Ser Leu Leu Thr
20 95 30

Asp Pro Lvs 6lu
36

Gly Gly Len Thr
50

Asp FHe Thr Val
85
Gly Pro lle lle

Sér Val Asp-His
100

Thr Ala Leu lle
115

Asn Gly Gly Ala
130

Glu Thr Val Phe
145

Tyr Ser Leu Gl

Ala Ala Gly His
180

Val His Ala Gly
195

Lys Ala Leu Met
210

Asp Leu Gly Uys
225

Leu His Glu 4sp

Pro Asn Tvr Gln
260

Yal Ala Gly Arg The Val Asp Tyr
40
Gly Lo The “The &la Ale drg Leu
G5 60
Let ¥Yal Tle Glu Sev Glv Ser Tvy
70 5
Gl Asp Len Asn Aa Tvr Gy dsp
85 L
Ma Tye Glu The Val 6lu Lew da
105

Avg Ser Gly Asn Gly Leu Gy Gly
120

Trp Thr Arg Pro His Lys Ale Glo
135 140

Gly Asn Glu Gly Trp Asp Trp Asp
150 165

Ala Glu Arg Ala Arg Ala Pro dsn
165 170

Twr Phe Asn Ala Ser Cvs Hig Gly
185

Pro Arg Asp Thr Glv Asp Asp Tvr
200

Ser Ala Val Glu Asp Arvg Glv Val

215 220

Gly Asp Pro His Gly Val Ser Met
230 Za5

Gli Val Ave Ser Asp Ala Ala Avg
245 250

Arg Pro Asn Leu Glu Val Leuw Thy
265

Ele Ele dla Gly

46

Thr Glu Asn Pro

Glu Ser Asp Arg
B0

Ele Phe Gly Ser
95

Thy dan Asn Gln
1io

Ser Thr Leu Val
125

Val Asp Ser Trp

Ser Val Ala Ala
160

Ala Lvs Gln Tle
175
Ele Asn Gly Thr
190

Ser Pro Ile Val
208

Pro Thy Lve Lvs
Phe Pro Asn Thr

240

Glu Trp Lew Lea
255

Gly Arg Tyr Val
270

Gly Lygs Yal Leu Leu Ser Gl Asn Ala Thr Thy Pro Avg Ala Val Gly
280 285

5
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[0024]

Yal Glu Phe Gly Thy His Lys Gly Asn Thr His Asp Val Tvr Ala Lys
285 300

290

His Glu Val Leu Leu Ala Ala Gly Ser Ala Val Sep Pro Thr Ile Leu
305 310 315 320

Glu Tyve Ser Gly Tle Gly Met Lys Ser 1le Leu Gl Pio Leu Gly Ile
325 330 335

Asp Thr Val Val Asp Leu Pro Val Gly Leu Asn Leu Glm Asp Glp Ala
340 5

Thr Ser Thr Val Arg Ser Arg lle
3b5 360

Gin Ala Ala Trp Phe Ala Thr Phe
370 375

Gilu Lys Ala Hig Glu Leu Leu Asn
385 390

Glu Ala Val Ala Arg Gly Gly Phe
405

Glin Tyr Glu Asn Tyr Avg Asp Trp
420

Ser Gl Leu Phe Let Asp Thr Ala
435 440

Asp Leu Leuw Pro Phe Thy Avg Gly
450 455

Pro Tyr Leu Avg His Phe Ala Tyr
465 470

Leu Asp Leu Leu

=

Gly Gln Ala Ala
485

Ser Asn Ser Gly Ala Met Gln Thr

Gly Asp Asn Leu Ala Tyr Asp Ala
515 520

Ile Pro Tyr Asn Phe Arg Pro Asn
530 535

Met Met Pro Lys Glu Met Gly Gly
545 550

Tyr Gly Val Gln Gly Leu Arg Val
565

Gin Met Ser Ser His Val Met Thr
580

345

Thr
Asn
Thy
His
Ile
425
Gly
Tyr
Asp
Ala
Tyr
505
Asp
Tve
Val

Ile

Val
o

50

350

Ser Ala Gly Ala Gly Gln Gly
365

Glu Thr Phe Gly Asp Tyr Ala
380

Lyg Leu 6lu Gln Trp Ala Glu
395 400

Asn Thr Thr Ala Leu Leu Ile
410 415

Val Lys Asp AsnVal Alas Tyr
430

Val Ala Ser Phe Asp Val Trp
445

Val Hig Ile Lew Asp Lys Asp
460

Pro Gln Tyr Phe Leu Asn Glu
475 480

Thr Gln Leu Ala Avg Asn [le
490 495

Phe Ala Gly Glu Thy Ile Pro
510

Lew Ser Ala Trp Val Glu Tyr
525

His Gly Val Gly Thr Cys Ser
540

VYal Asp Asn Ala Ala Arg Val
555 560

Asp Gly Ser 1le Pro Pro Thr
570 575

Phe Tyr Ala Met Ala Leu Lys
590
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[0025]

Val Ala Asp Ala Ile Lew Ala Asp Tyr Ala Ser Met Gln
595 600 605

210> 12

<2F1> 605

212> PRT

213> HEhE

<400> 12

Met Ser Thr Leu Leu Val Ser Ser Leu Val Val Ser Leu Ala Ala Ala
1 5 10 15

Leu Pro His Tyr Ile Arg Ser Asn Gly fle Glu Ala Ser Leu Leu Thr
20 25 30

Asp Pro Lys Glu Val Ala Gly Arg Thr Val Asp Tvr Tle Tle Ala Gly
35 40 45

Gly Gly Leu Thr Gly Leu Thr Thr Ala Ala Arvg Leu Thr Glu Asn Pro
50 53 60

Asp Tle Thr Val Leu Val Tle Glu Ser Gly Ser Tvr Glu Ser Asp Arg

6b 70 75 80

Gly Pro Ile Ile Glu Asp Leu Asn Ala Tyr Gly Asp lle Phe Gly Ser
85 a0 95

Ser Val Asp His Ala Tvr Glu Thr Val Glu Leu Ala Thr Asn Asn Gln
100 105 110

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
115 120 125

Asn Gly Gly Ala Trp Thry Arg Pro His Lys Ala Gin Val Asp Ser Trp
130 135 140

Glu Thr Val Phe Glv Asp Glu Gly Tep Asn Tep Asp Ser Val Ala Ala
145 150 155 160

Tyr Ser Leu Gln Ala Glu Arvg Ala Arg Ala Pro Asn Ala Lys Gln Tle
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly Ile Asn Glyv Thr
180 185 190

Yal His Ala Glv Pro Avg Asp Thr Gly Asp Asp Tve Ser Pro lle Val
195 200 205

Lyvs Ala Leu Met Ser Ala Val Glu Asgp Arg Gly Val Pro Thr Lys Lys
210 215 220

Asp Lew Gly-Cys Glv Asp Pro His Gly Val Ser Met Phe ProAsp Thr
225 230 235 240

Leu His Glu Asp Gln Val Arg Ser Asp Ala Ala Arg Glu Trp Leu Leu
245 250 25h
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[0026]

Pro Asn Tvr Gln Avg Pro Asn Leu Gln Val Leuw Thr Gly Arg Tyr Val
260 265 290

Gly Lyvs Val Leu Leu Ser Gln Asn Ala Thr Thy Pro Arg Ala Val Gly
275 280 285

Val Glu Phe Gly Thr His Lvs Gly Ash Thy His Asn Val Tyr Ala Lys
290 295 300

His Glu Val Leu Leu Ala Ala Gly Ser Ala Val Ser Pro Thr Ile Leu
305 310 215 320

Gt Tyr Ser Gly Lle Gly Met Lys Ser 1le Leu Glu Pro Leu Gly Ile
325 330 335

Asp Thr Val Val Asp Leu Pro Val Gly Leu Asn Leuw Gln Asp Glp Thr
340 345 350

Thy Ser Thr Val Avg Ser Avg lle Thr Ser Ala Gly Ala Gly 6ln Gly
355 360 365

Gin Ala Ala Trp Phe Ala The Phe Asn €lu Thr Phe Gly Asp Tyr Als
370 475 380

Glu Lys Ala His Glu Leu Leu Asn Thr Lys Leu Glu 6la Trp Als Glu
385 350 395 400

Giu Ala Val Ala Arg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
405 410 415

Gin Tyr Glu Asn Tyr Arg Asp Trp Ile Val Lye Asp Asn Val Ala Tyr
420 425 430

Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ala Ser Phe His Val Trp
435 440 445

Asp Leu Leu Pro Phe Thr Arvg Gly Tyr Val His Ile Leu Asp Lys Asp
450 465 460

Pro Tyr Leu Arg His Phe Ala Tyr Asp ProGlun Tvr Phe Leu Asn Glu
465 470 AT5 480

Leu Asp Leu Leu Gly Gln Ala Ala Ala Thy Gln Leu Ala Avg Asn lle
485 490 4495

Ser Asn Ser Gly Ala Met Gln The Tyr Phe Ala Gly Glu The Lie Pro
500 505 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Ala Trp Val Glu Tyr
515 520 525

Ile Pro Tyr Asn Phe Arg Pro-Asn Tyr His Gly Val Gly Thy Cys Ser
530 535 540

Met Met Pre Lys Glu Met Gly Gly Val Val Asp Asn Ala Ale Arg Val
545 550 555 860
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Tyr Gly Val Gln-Gly Len Arg Val lle Asp Gly Ser 1le Pro Pro Thr
565 570 576

Gin Met Ser Ser His Val Met The Val Phe Ty Ala Met Ala Leu Lys
580 585 590
Val Ala Asp Ala Ile Leu Ala Asp Tyr Ala Ser Met Gln
595 600 605

<210> 13

211> 605

212> PRT

213> B

400> 13

Met Ser Thr Leu Leu Val Ser Ser Leu Val Val Ser Leu Ala Ala Ala
1 i 10 15

Leu Pro His Tyr Ile Arg Ser Asn Gly Ile Glu Ala Ser Leu Leu Thr
20 25 30

Asp Pro Lys Glu Val Ala Gly Arg Thr Val Asp Tyr Ile Ile Ala Gly
35 44 45

Gly Gly Leu Thr Gly Let Thr Thr Ala Ala Arg Leu Thr Glu Asn Pro
50 b5 60

Asp-Lle Thr Val Lew Val Lle Glu Ser Gly Ser Tvy Glu Ser Asp Arg

65 70 i 80

Gly Pro Ile Ile Glu Asp Leu Asn Ala Tyr Gly Asp Ile Phe Gly Ser
85 g0 95

Ser Val Asp His Ala Tyr Glu The \1’&15 Gl Lew Ala Thr ?sg Asn Gln
‘ 1

Hi

100

Thi Ala Leu ITle Arg Ser Gly Asn Gly Leu 6Ly Gly Ser Thr Leu Val
118 120 128

Asn Gly Gly Ala Trp Thr Arg Pro His Lys Ala Gln Val Asp Ser Tip
130 135 140

Glu Thr Val Phe Glv Asn Glu Gly Trp Asp Trp Asp Ser Val Ala Als
145 150 185 160

Tyr Ser Leu Gln Ala GlU Arg Als Arg Ala Pro Asn Ala Lys Gln Ile
165 170 175

Ala Ala Gly Hig Tvr Phe Asn Ala Ser Cyvs His Giy Lle Asn Gly Thr
180 185 190

Val His Ala Gly Pro Avg Asp Thr Gly Asp Asp Tvr Ser Pro.lle Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Arg Gly Val Pro Thr Lys Lys
210 215 220

[0027]
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[0028]

Asp Len Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asn The
228 230 235 240

Leu His Glu Asp Gln Val Arg Ser Asp Ala Ala Arg Glu Trp Leu Leu
245 250 265

Pro-Asn Tyr Gln Avg Pro Asn Leu Gln Val Leu Thr Gly Avg Tyr Val
260 265 270

Gly Lys Val Leu Leu Ser Gln Asn Ala Thr Thr Pro Arg Ala Val Gly
275 280 285

Yal Glu Phe Gly Thr His Lys Gly Asn Thr His Asn Val Tyr Ala Lys
200 295 300

His Glu Val Leu Leu &la Ala Gly Ser Ala Val Ser Pro Thr [le Leu
205 310 315 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser lle Leuw Glu Pro Leu Glv Lle
325 350 335

Asp Thr Val Val Asp Leu Pro Val Gly Leu Asn Leu Gln Asp Gln Thr
340 3 3580

e

The Ser Thr Val Arg Ser Arg Ile Thr Ser Ala Gly Als Gly Gln Gly
355 360 365

Gin Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tyr Ala
370 378 380

Giu Lys Ala His Glu bkeu Leu Asn Thr Dys Lew Glu Gln Trp Ala Glu
385 380 295 400

Glu Ala Val Ala Arg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
405 410 418

Gin Tyr Glu Asn Tyr Arvg Asp Trp Tle Val Lys Asp Asn Val Ala Tyr
420 425 430

Ser Glu Leuw Phe Leu Asp Thr Ala Gly Val Ala Ser Phe Asp Val Trp
435 440 445

Asp Leu Leu Pro Phe Thr Arg Gly Tyr Val His Ile Leu Asp Lys Asp
450 455 4860

Pro-Tyr Leu Arg His Phe Ala Tyr Asp Pro Glo Tvr Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Leu Gly Gln Ala Ala Ala Thr Gin Leu Ala Arg Asn Tle
485 490 495

Ser -Asn Ser Gly Ala Met Gin Thr Tyvr Phe Ala Gly Glu Thr Ile Pro
500 505 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Ala Trp Val Glu Tyr
515 B20 523

54



CN 102770536 B

ool %

28/73 71

[0029]

1le Pro Tyr dsn-Phe Avg Pro-dsn Tyr His Gly Val Gly Thre Cyvs Ser
530 535 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp Asn Ala Ala Avg Val
646 B0 i G560

Tyt Gly Val Gln Gly Lew Avg Val Tle Asp Gly Ser Tle Pro Pro Thr
565 BT0 575

{ln Met Ser Ser His Ser Met Thr Val Phe Tye Als Met Ala Leu Lys
580 neh 580

Val Ala Asp Als Ile Lew Ala Asp Tyr Ala Ser Met Gln
95 600 i

10y 14
2115 605
<818y PRT
213> Eihdg

G0
Met Ser Thr Leu Leu Val Ser Ser Leu Yal Val Ser Leu Als Ala Ala
1 5 i 15

Leu Pro His Tyr lle Arg Ser dsn Gly Tle Glu &le Ser Len Lew Thr
20 25 a0
Asp Pro Lys Glu Val Ala Gly Arg The Val Asp Tvr Tle Ile Als Gly
35 40 45
Gly Gly Leu Thy Gly Lew Thy Thy Ala Ala Ave Leu Thy Glu Asn Pro
50 8BS i
Asp Tle Thr Val Len Val Tle Glu Ser Gly Ser Tyr Glu Ser Asp Avg
G5 T i} Bl
Gly Pro Ile Ile Glu Asp Leu Asn Ala Tyr Gly Asp Ile Phe Gly Ser
85 il a5
Ser Val Asp His Ala Tyr Glu Thr Val Glu Lew &la Thy Asn Asn Gln
100 105 1o
Thr Ala Leu Tle Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
115 120 126
Asn Gly Gly Thr Tep Thr Arg Pro His Lys Ala Gln Val Asp Ser Trp
180 135 140
Glu The Val Phe Gly Asn Glo Gly Trp dsn Trp Asp Ser ¥al Ala Ala
185

145 150 164

Tyr Ser Len Gln Ala Glu Arvg Ala Arg Ala Pro st Als Lys Gln Tle
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly Tle Asn Gly Thr
180 185 190

Val His Ala Gly Pro Avg Asp Thr Bly Asp Asp Tyr Ser Pro Tle Val
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[0030]

195

Lys Ala Leu
210

Asp Leu Gly
225

Leu His Glu
Pro Asn Tvr
G1¥ Lys ¥Val

275

Yal Glu Phe
290

His Gly Val
305

Glu Tyr Ser
Asp Thy Val

Thry Ser Thr
355

Gln Ala Ala
370

Glu Lyg Ala
85

Glu Ala: Val
Gln Tyr Glu

Ser Glu Len
435

Asp Leu Leu
480

Pro Tyr Leu
465

Leu Asp Leu

Ser Asn Ser

200 205

Met Ser Ala Yal Glu Asp Arg Gy Yal Pro Thr Lys Lys

Cvs

215 220

Gly Asp Pro His Gly ¥Val Ser Met Phe Pro Asn
230 245

Thr
240

Asp Gln Val Arg Ser Asp Ala Ala Arg Glo Trp Lew Len
248 250 265

Gln
260

Lea

ot
(et
et

Lea

Gly

Val

340

Val

Trp

His

Ala

Asn

420

Phe

Pro

Arg

Let

Gly

Arg Pro Asn Leu Gln Yal Lew Thr Gly dvg Tyr
264 270

Leu Ser Gla Asn Ale Thy Thy Pro Are Ale Val
280 285

The Hig Lys Gly Asn Thr Hiz den Val Tye Ala
295 o0

Leg Ala Ala Gly Ser Ala Val Ser Pro The Lis
310 315

Tle Gly Met Lys Ser Ile Leu Glu Pro Lew Gly
325 330 335

Asp Leu Pro Yal Gly Leu Asn Lew Gln Asp Gln
345 360

Arg Ser Avg Ile Thr Ser Ala Gly Ala Gly Gln
360 365

Phie Ala Thr Phe dsu Glu Thr Phe Gly fsp Tyr

37H 380

Glu Lew Leu Asn Thr Lys Leu Glu Gln Trp Ala
390 395

Arg Gly Gly Phe Hlis Asp The Thr Ala Leu Leu
A 410 415

Tyr Arg Asp Trp Tle Val Lys dsp dsn Val Ala
425 430

Leu Asp The Ala Gly Val Als Ser Phe His Val
440 445

Phe Thr Arg Gly Tyr Val His Ile Len dsp Lys
455 460

His Phe Ala Twr Asp Pro GlIn Ty Phe Leu Asp
470 475

Gly Gln Ala Ala Ala Thr Gln Len Ala Arg dsn
485 450 495

Ala Met Gln The Tyr Phe Ala Gly Glu Thi Lle

56

Val
Gly
Lya
Leu
320
Tie
Ala
Gly
Ala
Glu
400
Ile
Tyr
Trp
Asp
Glu
480

Tle

Pro
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[0031]

500

Gly Asp Asn Leu
6516

Ile Pro Tyr Asn
530

Met Met Pro Lys
046

Tyr Gly Val Gln

Gln Met Ser Ser

580

Val Ala Asp Ala
595

103 16
211> 805
32 PRT
<213y Hihd

400> 16
Met Ser Thr Lea
I

Lew Pro Hig Tyr
20

Asp Pro Lys Glu
35

Gly Gly Leu Thr
0

Asp 1le Thr ¥al
65
Gly Pro Ile Ile

Ser Val Asp His
100

Thr Ala Leu Ile
115

Asn Gly Gly Thr
130

Glu Thr Yal Phe
15

Tyr Ser Leu Gln

805

Ala Tyr Asp Ala Asp
6520

Phe Arvg Pro Ken Tyr
536

Glu Met: Gly Gly Val

i,

Gly Lew Arg Val Ile

565

His Val Met Thr Val
G586

Ile Leu Ala Asp Tyr
600

Len Yal Ser Ser Len
5
Ile Arvg Ser Asn Gly
25
Val Ala Gly Avg Thy
40
Gly Leu The Thr Ala
B
Leu Yal Ile Glu Ser
T
Glu Asp Leu Asn Ala
85
Ala Tyr Glu Thr Val
108
Arg Ser Gly Asn Gly
120
Tep The Arvg Pro His
135

Gly Asn Glu Gly Tep
150

Ala Glu Are Ala Are
165

57

510

Lew Ber Ala Trp ¥al Gha Tyr
b2b

Hiz Gly Val Gly Thr Cys Ser
040

Vel Asp Asn Ala Ala Arg Val

i) BB0
Ahsp Gly Ber Ile Pro Pro Thr
B0 5156

Phe: Tyr Ala Met Ala Leu Lys
590

Ala Ber Met Gln
6805

Vil Val Ser Leu Ala Ala Ala
10 15

Tie G6lu Ala Ser Lew Lea Thy
an
Val Asp Tyr Tle Tle Ala Gly
45
Ala Arvg Lew Thr Glu Asn Pro
60
Gly Ber Tvr Glu Ser Asp Arg
v B0
Ter Gly Asp Tle Phe Gly Ser
bt 95
GluLeu Ala Thr Asn Asn Gln
1o
Lew Gly Gly Ser Thy Lew Val
125
Lys Ala Gln Val Asp Ser Trp
1A
Asn Trp Asp Ber Val Ala Ala
155 160

Ala Pro Asu Ala Lyvs Gln 1le
170 175
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[0032]

Ala Ala Gly His Tyr Phe Asn Ala
180

Val His Ala Gly Pro Avg Asp Thr

165 200

Lys Ala Leu Met Ser Ala Val Glu
210 215

Asp Len Gly Cys Gly Asp Pro His
225 230

Leuw His Glu Asp Gln Val Arg Ser
245

Pro Asn Tyr Gln Arg Pro Asn Let
260

Gly Lvs Val Leu Leu Ser Gln Asn
275 280

Val Glu Phe Gly Thr His Lys Gly
200 295

His Glu Val Leu Leu Ala Ala Gly
205 310

Glu Tyr Ser Gly Ile Gly Met Lys
325

Asp Thr Val Val Asp Leu Pro Val
340

Ser Cys His Gly Ile Asn Gly Thr
185 190

Gly Asp Asp Tvr Ser Pro Ile Val
205
Asp Arvg Gly Val Pro Thr Lys Lys
220

Gly Val Ser Met Phe Pro-Asn Thr
235 240

Asp Ala Ala Arg Glu Trp Leu Len
250 255

Glin Val Leu Thr Gly Arg Tyr Val
265 770

Ala Thy Thr Pro Avg Ala Val Gly
285

Asn Thr His Asn Val Tyr Ala Lys
300

Ser Ala Val Ser Pro Thr Ile Leu
315 320

Ser Ile Leu Glu Pro Let Glvy Ile
430 335

Gly Leu Asn Leu Gla Asp Gln Ala
345 360

Thr Ser Thr Val Arg Ser Avg Lle
360

The Ser Ala Gly Ala Gly Gln Gly
365 365

Gln Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tyr Ala
370 375 380

Gl Lys Ala His Glu Len Let Asty Thr Lys Led 6§Lu Gla Trp Ala Glu
385 390 395 400

Glu Ala Val Ala Arvg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
405 410 415

Gin Tyr Glu Asn Tvr Arg Asp Trp lle Val Lys Asp Asn Val Ala Tyr
420 425 430
Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ala Ser Phe Asp Val Trp
435 440 445

Asp Leu Leu Pro Phe Thr Arg-Gly Tvr Val His Tle Leu Asp Lyvs Asp
450 455 460

Pro Tyr Leu Arg His Phe Ala Tyr Asp Pro Gln Tyr Phe Leu Asn Glu
465 470 475 480
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[0033]

Leu Asp Leu Leu Gly Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn Ile
485 490 495

Ser Asn Ser Gly Ala Met Gl The Tve Phe Ala Gly Glu Thy [le Pro
500 BOB 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Ala Trp Val Glu Tyr
515 520 525
e Pro Tyr Asn Phe Arg Pro Asn Tvr Hig Gly Val Gly Thr Cys Ser
530 535 540

Met Met Pro Lys Glu Met -Gly Gly Val Val Asp Asp Ala Ala Arg Val
545 550 556 G560

Tyr Gly Val Gln Gly Len Arg Val lle Asp-Gly Ser [le Pro Pro Thr
b65 570 575

Gl Met Ser Ser His Ser Met Thr Val Phe Tyr Ala Met Ala Leu Lys
580 585 590

Val Ala Asp Ala Tle Leu Ala Asp Tyr Ala Ser Met Gln
595 600 605

210> 18

£211> 805

{212> PRT

213> BEihE

400> 16

Met Ser Thr Leu Leu Val Ser Ser Leu Val Val Ser Leu Ala Ala Ala
1 5 10 15

Leu Pro His Tyr Ile Arg Ser Asn Gly Tle Glu Ala Ser Leu Leir Thr
20 25 30
Asp Pro Lys Glu Val Ala Gly Arg The Val Asp Tye Tle Ile Ala Gly
35 40 45

Gly Gly Leu Thr Gly Leu Thr Thr Ala Ala Arg Leu Thr Glu Asn Pro
50 55 60

Asp Tle Thr Val Leu Val Tle Glu Ser Gly Ser Tyr Glu Ser Asp Arg
65 70 75 80

Gly Pro 1le Ile Glu Asp Leu Asn Ala Tyr Gly Asp lle Phe Gly Ser
85 90 g5

Ser Val Asp His Als Tve Glu Thy Val Glu Leu Ala Thy Asn Asn Gln
100 105 110

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
115 120 126

Asn Gly Gly Thr Trp Thr Arg Pro His Lys Ala Gln Val Asp Ser Trp
130 136 140
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[0034]

Glu Thr Val Phe Gly Asn Glu Gly Trp Asn Trp Asp Ser Val Ala Als
145 150 165 160

Tyr Ser Leu Gln Ala Glu Arg Ala Arg Ala Pro Asn Ala Lys Gln Ile
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly Ile Asn Gly The
180 185 140

Val His Ala Gly Pro Avg Asp Thr Gly Asp Asp Tyr Ser Pro Ile Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Arvg Gly Val Pro Thr Lys Lys
210 215 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asp Thr
225 230 235 240

Leu His Glu Asp Gln Val Avg Sevr Asp Ala Ala Arg Glu Trp Leu Leu
245 250 255

Pro Asn Tyr Gln Arg Pro Asp Leu Gln Val Leu Thr Gly Arg Tyr Val
260 265 270

Gly Lys Val Leu Leu Ser Gln Asn Ala Thr Thr Pro Arg Ala Val Gly
275 280 285

Val Glu Phe Gly Thr His Lys Gly Asn Thr His Ash Vsl Tyr Ala Lys
290 295 300

His Glu Val Leu Leu Ala Ala Gly Ser Ala Val Ser Pro Thy Ile Leu
305 310 315 320

Glu Tyr Ser Gly lle Gly Met Lys Ser Ile Leu Glu Pro Leu Gly fle
325 330 335

Asp Thr Val Val Asp Leu Pro Val Gly Leu Asn Lev Gln Asp GIn Thr
0 3b 350

Thy Ser Thr Val Arg Ser Avg Tle The' Ser Ala Gly Ala Gly Glu Gly
355 360 365

Gln Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tvr Ala
370 375 380

Glu Lys Ala His Glu Leu Leu Asn Thr Lys Leu Glu Gln Trp Ala Glu
385 390 395 460

Glu Ala Val Ala Arg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
405 410 415

Gin Tyr Glu Asn Tyvr Arg Asp Trp Ile Val Lyvs Asp Asn Val Ala Tyr
420 425 430

Ser Glun Leu Phe Leu Asp Thr Ala Gly Val Ale Ser Phe His Val Trp
435 440 445
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[0035]

Asp Leu Leu Pro Phe Thr Arg Gly Tvr Val His Ile Leu Asp Lys Asp
450 455 460

Pro Tyr Leu Avg His Phe Ala Tyr Asp Pro Gln Tyr Phe Leu Asn Glu
465 470 476 480

Leu Asp Leu Leu Gly Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn Ile
485 490 495

Ser Asn Ser Gly Ala Met Gln Thr Tyr Phe Ala Gly Glu Thr fle Pro
500 3 510

B505

Gly Asp Asn Leu Ala Tvr Asp Ala Asp Leu Ser Ala Trp Val Glu Tvr
515 520 §28

Ile Pro Tyr Asn Phe Arvg Pro Asn Tyr His Gly Val Gly Thr Cys Ser
530 535 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp Asn Ala Ala Arg Val
545 550 H56 560

Tyr Gly Val Gln Glv Leu Arg Val Ile Asp Gly Ser Lle Pro Pro Thr
565 570 575

Gln Met Ser Ser His Ser Met Thr Val Phe Tyr Ala Met Ala Leu Lys
580 585 590

Val Ala Asp Ala Ile Leu Ala Asp Tyr Ala Ber Met Gln
595 600 605

21or 17

<211 605

212> PRT

213> BT

400» 17

Met Ser Thr Leu Leu Val Ser Ser Leu Val Val Ser Leu Ala Ala Ala
1 B 10 18

Leu Pro His Tyr Ile Arg Ser Asn Gly Ile GIlu Ala Ser Leu Leu Thr
20 25 30

Asp-Pro Lys Glu Val Ma G6ly Arg Thr Val Asp Tvr Ile Tle Ala Gly
35 44 45
Gly Gly Leu Thr Gly Let Thr Thr Ala Ala Avg Let Thr Glu Asn Pro
50 56 60
Asp 1le Thr Val Lew Val Ile Glu Ser Gly Ser Tve Glu Ser Asp Arg
65 70 75 80

Gly Pro Ile Ile Glu Asp Leu Asw Ala Tyr Gly Asp 1le Phe Gly Ser
85 80 95

Ser Val Asp His Ala Tvr Glu Thr Val Glu Leu Aka Thr Asn Asn Gln
100 105 110
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[0036]

Thr Ala Leu Ile Arg Ser Gly Asn Gly Lelu Gly Glv Ser Thr Leu Val
115 120 125
Asp Gly Gly Ala Trp Thr Arg Pro His Lys Ala Gln Val Asp Ser Trp
130 185 140

Glu Thr Val Phe Gly Asn Glu Gly Trp Asn Trp Asp Ser Val Ala Ala
145 150 155 160

Tyr Ser Leu Gln Ala Glu Arg Ala Arg Ala Pro Asn Ala Lys Gln Ile
165 170 175

Ala Ala Glv His Tvr Phe Asn Al& Ser Cys His Gly Tle Asn Gly Thy
180 185 190

Val His Ala Gly Pro Arg Asp Thr Gly Asp Asp Tyr Ser Pro lle Yal
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Avg Gly Val Pro Thy lys Lys
210 215 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Aspn Thr
225 230 235 240

Leu His Ghu Asp Gln Val Arvg Ber Asp Ala Ala Arveg Glu Trp Leu Leu
245 250 285

Pro Asn Tyr Gln Arg Pro Asn Leuw Gln Val Lew Thy Gly Arg Tyr Val
260 265 270

Gly Lys Val Leu Leu Ser Glu Asn Ala Thr Thr Pro Arg Ala Val Gly
275 280 285

Val Glu Phe Gly Thr His Lys Gly Asn Thr His Asn Val Tyr Ala Lys
290 295

300

His Glu Val Leu Leu Ala Ala Gly Ser Ala Val Ser Pro Thy Ile Leu
306 310 315 320

Glu Tyr Ser Gly lle Gly Met Lys Sér lle Leu Gl Pro-Leu Gly Ile
325 330 335

Asp-Thr Val Val Asp Leu Pro Val Gly Leu Asn Lev Gin Asp-Gln Ala
340 345 350

Thr Ser Thr Val Arg Ser Arg Ile Thr Ser Ala Gly Ala Gly Glu Gly
355 360 365

Gin Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tyr Ala
370 375 380

Glu Lys Ala His Glu Leu Leu Asn Thr Lve Leu 6lu Gln Trp Ala Giu
385 380 395 400

Glu Ala Val Ala Arg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
405 410 415
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[0037]

Glo Tye Glu Asi Tvr Arg Asp Trp Lle ¥al Lys Asp Asn Val Aa Twr
420 425 430

Ser Glu Leu Phe Leu Asp Thy Ala Gly Val Ala Ser Phe His Yal Trp
440 445

435

Asp Leu Leu Pro- Phe Thy Avg Gly Tye Val His Tle Leo Asp Lys Asp
455 460

450

465

Leu Asp Leu Leu Gly Gln Ala
485

Ser Asn Ser Gly Als Met 6lu
500

Gly Asp Asn Leu Ala Tyr Asp

bih

Lle Pro Tyr Asn Phe Arg Pro
530 535

¥Met Met Pro Lys Glu Met Gly
545 G0

Tyr Gly Val Gln Gly Leu Arg
B6S

Gln Met Ser Ser His ¥Yal Met
580

Val Ala Asp Ala Tle Lew Ala fsp Tyr Ala Ser Met Gln
600 605

1o

2105 18
211> 605
<2125 PRT
918y Hih

400> 18

Met Ser Thr Leu Leu Val Ser
1 5

Leu Pro His Tvr Tle Arg Ser
20

Pro Tyr Lew Mg His Phe Ala Tyr Asp Pro Glo Ter Phe Lew Asn Glu
470 475

Ala Ala
The Tyr
05
Ala Asp
520
Asn Ty
Gly Val

Val Tle

Tha Val
HBh

Ser Len

Asn Gly
25

480

Thr Gln Leu Ala Ave Asn Lle
450 495

Phe Ala Gly Glu The Tle Pro
510

Leu Ser &ls Trp Val Glu Tyr
525

His Gly Yal Gly Thre Cys Ser
e

Val Asp Asn Ale Als Avg Val
B5h 560

Aep Gly Ser Ile Pro Pro Thr
B0 Bib

Phe Tyr Als Met Ala Len Lys
A90

Val ¥al Ser Leu &la dla Ala
14 15

Ile Glu Als Ser Leu Leu Thr
30

Asp Pro Lys Glu Val Ala Gly Arg Thr Yal Asp Tyr Lle Lle &la Gly
35 40 45

Gly Gly Lew Thr Gly Lew The Thr Als Ala Are Leu Thr Glu dsn Pro
50 6l

B

Asp Ile Thr Val Lew Val Ile Glu Ser Gly Sor Tyr Glu Ser Asp Arg
B85 o 78 B0

Gly Fro Tle Tle Glu Asp Leu dsn &la Tyr Gly dsp Ile Phe Gly Ser
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[0038]

Ser Val Asp

Thr Ala Leu
116

Asn Gly Gly
130

Glu Thr Val
145

T¥r Ser Lau
Ala &la Gly

Yal His Ala
195

Lys Ala Leu
210

Asp Leu Gly
225

Leu His Glu
Pro st Tyr

Gly Lys Val
275

Val Glu Phe
290

His 6lu Val
3056

Glua Tyr Ser
Asp Thr ¥al

Thr Ser Thr
355

Gln Ala Ala
370

Glu Lys Ala

His

100

Tle

Ala

Phe

Gln

His

180

Giy

Met

Lys

Asp

Gln

260

Leu

Gly

Leu

Gly

Val

340

Yal

Trp

His

85 890 95

Ala Tyr Gl The Val Glu Lot Als Thr Asn dsn Gln
106 110

Arg Ser Gly #sn Gly Lew Gy Gly Ser Thr Let Yal
120 125
Trp Thr Arg Pro Wis Lys Ala Glo Val Asp Ser Trp
135 140

Gly Asn Glu Gly Trp Asn Tep Asp Ser Val Ala Ala
150 188 160

Ala Glu Are Ala Arg Ala Pro &sn Ala Lys Gln Tle
165 174 176

Tvr Phe Asn Ala Sev Ops Hiz Gly Tle dsn Gly The
185 190

Pro Arg Asp Thr Gly Asp dsp Ty Ser Pro-Lle Yal
00 205
Ser Ala Val Glu dsp Arg Gly Val Pro Thr Lys Lys
215 220

Gly Asp Pro His Gly Val Ser Met Phe Pro dsn Thr
230 235 240

Glo Yal Arg Ser Asp Ala Ala Arg Glu Trp Lew Leu
245 250 285

Arg Pro Asn Lew Gln Val Leu Thr Gly fArg Tyr Val
265 270

Leu Ser Gln Asn Ala Thr Thr Pro Arvg Ala Val Gly
280 285

Thr Wis Lys-Gly Asn Thr His Asn Val Tyr Ala Lys
295 300

Leu Ala Ala-Gly Ser Ala Val Ser Pro Thr Ile Leu
310 315 320

Tie Gly Met Lys Ser Ile Leu Glu Pro Leuw Gly Ile
3256 330 336

Asp Lew Pro Val Gly Leu Asn Lev Gln Asp Gln Ala
35 360

Arg Ber Arg Tle Thr Ser Ala Gly Alas Glv Gln Gly
360 365

Phe Ala Thr Phe Asn Glu Thy Phe Gly Asp Tyve Ala
375 480

Glu Leu Leu Asn Thr Lys Lel Glu Gln Tep Ala Gl
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[0039]

385 290 395 400

Gl Ala Yal Ala Arg Gly Gly Phe His Asy The Thr Ala Leu Len Tle
406 410 415

Gln Tyr Glu Asn Tyr Avg Asp Trp [le Val Lys Asp Asn Val Ala Tyr
420 425 430

Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ale Ser Phe Asp Val Trp
436 440 445
Asp Leu Leu Pro Phe Thr Arg Gly Tyr Val His Ile Lew Asp Lys Asp
450 455 460
Pro Tyr Leu Arg His Phe Ala Tyr Asp Pro Gly Tyr Phe Leu Asp Glu
465 450 415 480
Leu Asp Leu Leu Gly Glp Ala Ala Ala Thr Gln Leu Ala Arg Asp Ile
485 400 495

Ser Asn Ser Gly Ala Met Gln Thr Tvr Phe Als Gly Glu Thr Tle Pro
500 G086 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Ala Trp ¥Yal Glu Tyr
618 820 825

e Fro Tyr Asn Phe Arg Pro Asn Tyr His Gly Val Gly Thr Cys Ser
530 535 540

Met Met Pro Lys Glu Mel Gly Gly Val Yal Asp Asn Ala Ala Arg Yal
545 BEO 565 560

Ty Gly Val Gln Gly Deu drg Val [le Asp Gly Ser Ile Pro Pro Thr
65 B70 575

Gln Met Ser Ser His Ser Met Thr Val Phe Tyr Ala Met Ala Leu Lys
680 585 590

Val Ala Asp Ala Tle Lew Ala Asp Tve Ala Ser Met Gln
595 600 BOs

<910 19

211 606

<212 PRT

213 e

400> 19

Met Ser Thr Leu Leu Val Ser Ser Leu Val Val Ser Leu Ala Als Als
1 5 1 15

Leu Pro His Tyr Ile Avg Ser Asn Gly Ile Glu Als Ser Len Len Thr
20 25 a0
Asp Pro Lys Glu Val Als Gly Arg Thr Val Asp Tyr Ile Tle Ala Gly
35 A0 A5

Gly Gly Leu Thr Gly Leu Thr Thr Ala Ala Arg Leu Thr Glu Asn Pro
50 55 B
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[0040]

Asp Tle Thr Val Leu Val Ile Glu Ser Gly Ser Tvr Glu Ser Asp Arg
65 70 76 80

Gly Pro Ile Ile Glu Asp Lew Asn Ala Tyr Gly Asp Ile Phe Gly Ser
85 90 95

Ser Val Asp His Ala Tyr Gilu Thy Val Glu Leu Ala Thr Asn Asn Glo
100 105 110

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
115 120 125

Asp Gly Gly Ala Typ Thr Arg Pro His Lys Ala Gln Val Asp Ser Trp
130 136 140

Glu Thr Val Phe Gly Asn Glu Gly Trp Asn Trp Asp Ser Val Ala Ale
145 150 165 160

Ty Ser Lew Gln-Ala Glu Avg Ala Arg Ala Pro Asn Als Lys 6ln Lie
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly Ile Asn Gly Thr
180 185 180

Val His Ala Gly Pro Avg Asp Thr Gly Asp Asp Tyr Ser Pro Tle Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Avg Gly Val Pro Thr Lys Lys
210 215 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asn Thr
225 230 235 240

Leu His Glu Asp-Gln Val Arg Ser Asp Ala Ala Arg Glu Trp Leu Leu
245 250 255

Pro Asn Tyr Gln Avg Pro Asn bew Gln Val Leuw Thy Gly Avg Tyr Val
260 265 270

Gly Lys Val Leu Leu Ser GlIn Asnt Ala Thr Thr Pre Arg Ala Val Gly
275 280 285

Val Glu Phe Gly Thy His Lys 'Gly Asn Thy His Asn Val Tyr Ala Lys
290 295 300

His Glu Val Leu Leu Ala Ala Gly Ser Ala Val Ser Pro Thr Ile Leu
305 310 316 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser Ile Leu Glu Pro Leu Gly Ile
325 330 335

Asp Thr Val Val Asp Leu Pro Val Gly Lew Asn Leu Gln Asp Gln Thr
340 345 350

Thr Ser Thr Val Arg Ser Arg lle Thy Ser Ala Gly Ala Gly Gln Gly
355 360 365
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Gln Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tvr Ala
370 375 380

Glu Lys Ala His Glu Lew Let Asn The Lys Lew Gl Glu Tep Ala Glu
385 390 395 400

Glu Ala Val Ala Arg Gly Gly Phe Hig Asn Thy Thr Ala Leu Leu Ile
405 410 415
Gln Tyr Gluw Asn Tyr Arg Asp Trp Ile Val Lys Asp Asn Val Ala Tyr
420 425 430

Ser Glu Leu Phe Lew Asp Thr Ala Gly Val Ala Ser Phe His Val Trp
435 A40 445

Asp Leu Leu Pro Phe Thr Are Gly Tyr Val His lle Leu Asp Lys Asp
450 455 460

Pro Tyr Leu Arg His Phe Ala Tyr Asp Pro Gln Tyr Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Leu Glv Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn lle
485 490 495
Ser Asn Ser Gly Ala Met Gln Thr Tyr Phe Ala Gly Glu Thr fle Pro
500 505 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Ala Trp Val Glu Tyr
515 520 52b

Ile Pro Tyr Asn Phe Arg Pro Asn Tyt His Gly Val Gly Thr C¥s Ser
530 53b 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp Agn Ala Ala Arvg Val
Bah 550 B55 560

Tyr Gly Val Gln Gly Leu Arg Val Ile Asp Gly Ser Ile Pro Pro Thr
565 570 575

Gln Met Ser Ser His SBer Met Thr Val Phe Tyr Ala Met Ala Leu Lys
580 a85 b90

Val Ala Asp Ala Lie Leu Ala Asp Tvr Ala Ser et 6la
595 600 605

€210> 20
211> 605
€212> PRI
213> BihE

400> 20
Met Ser Thr Leu Leu Val Ser Ser Leu Val Val Ser Leu Ala Ala Ala
1 5 10 15

Leu Pro His Tyr lle Arg Ser Asn Gly Ile Glu Ala Ser Leuw Leu Thr
20 25 30
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[0042]

Asp Pro Lvs Glu Yal Ala Gly Arg Thr Val Asp Tvre Ile Ile Ala Gly
35 40 45

Gly Gly Leu Thr Gly Leu Thr Thr Ala Ala Arg Leu Thr Glu Asn Pro
50 5] 60

65

Asp Ile Thy Val Leu Val Ile Glu Ser Gly Sepr Tyr Glu Ser Asp Arg
5 70 76 80

Gly Pro Ile Ile Glu Asp Len Asn Ala Tyr Gly Asp [le Phe Gly Ser
85 90 95

Ser Val Asp His Ala Tyr Ghi The Val Glu Leu Als Thr Asn Asn Gin

100

105

110

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
1420

115

125

Asn Glv Gly Thr Tep Thr Ave Pro Hig Lvs Ala Gin Val Asp Ser Trp
135 i

130

145

Glu Thr Val Phe Gly Asn Glu Gly Trp Asp Trp Asp Ser Val Ala Als
5

150

160

Tyr Ser Leu Gln Ala Glu Arg Ala Arg Ala Pro Asn Ala Lys Gln 1le
{3}

165

175

Ala Ala Gly His Tyvr Phe Asn Ala Ser Cys His Gly Ile Asn Gly Thr

180

Val His Ala Gly
195

L¥s Ala Leu Met
210

Asp Leu Gly Cys

x

Leu His Glu Asp

Pro-Asn Tyr Gln
260

Gly Lys Val Leu
275

Val Glu Phe Gly
290

His Glu Val lLeu
305

Glu Tyr Ser Gly

185

190

Pro Arvg Asp The Gly Asp Asp Tyr Ser Pro Ile Val
200

205

Ser Ala Val Glu Asp Afg Gly Val Pro Thy Lys Lys
215 220

Gly Asp Pro His Gly Val

230

245

Ser Met Phe Pro Asn Thr
235

240

Gln Val Arg Ser Asp Ala Ala Arg Glu Trp Leu Leu
250

255

Arg Pro Asn Leu Gln Val Lew Thr Gly Arve Tyvr Val
270

265

Leu Ser Gln Asn Ala Thr Thy Pro Arg Ala Val Gly

280

285

Thr His Lys Gly Asn Thr His Asn Val Tyr Ala Lys

295

Leu Ala Ala Gly Ser Ala Val Ser Pro Thr Ile Leu
310 5

320

Ile Gly Met Lys Ser Ile Leu Gl Pro Leu Gly Ile

325

68
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[0043]

Asp Thr Val Val Asp Leu Pro Val Gly Lew Asn Leu Glun Asp Glo Ala
340 345 3560
Thr Ser Thr Val Arg Ser Arg Ile Thy Ser Ala Gly Ala Gly Gln Gly
355 360 365
Gln Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tyr Ala
370 375 380

Glu Lys Ala His Glu Leu Lew Asn Thr Lys Leuw Glu Gln Trp Ala Glu
385 390 395 100

Ghit Ala Val Ala Arg Gly Gly Phe His Ast The Thr Ala Leu Leu Ile
405 410 415

Gin Tyr Glu Asn Tyr Arg Asp Trp Ile Val Lys Asp Asn Val Ala Tyr
420 425 430

Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ala Ser Phe His Val Tip
435 440 445

Asp Leu Leu Pro Phe Thr Arg Gly Tvr Val His Tle Leux Asp Lys Asp
450 455 460

Pro Tyr Leu Avg His Phe Alas Tyr Asp Pro Glu Tyr Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Leu Gly Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn [le
485 490 495

Ser Asn Ser Gly Ala Met Gln Thr Tvr Phe Ala Gly Glu Thr Ile Pro
800 BB 510

Gly Asp Asn Leu Ala Tyr Asp Ala Asp Leu Ser Als Trp Val Glu Tyr
516 520 526

Ite Pro Tyr Asn Phe Arg Pro Asn Tyr His Gly Val Gly Thr Cys Ser
530 535 540

Met Met Pro Lys Glu Met Gly Glv Val Val Asp Asn Ala Ala Arg Val
545 BBU 565 560

Tyr Gly Val Gln Gly Leu Arvg Val Ile Asp Glv Ser 1le Pro Pro Thr
565 570 575

Gln Met Ser Ser His Ser Met The Val Phe Tyr Als Met Als Leu Lys
580 585 590

Val Ala Asp Ala Tle Leu Ala Asp Tyr Ala Ser Met Gln
595 600 605

210> 21
<211> 605
<212> PRT
213> WG

<4007 21
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[0044]

Met Ser Thr Leu Leu Val Ser Ser Leu ‘fgl Val Ser Leu Ala i\la Ala
1 hS 5

Leu Pro His Tvr Ile Avg Ser Asn Gly Ile Glu Ala Ser Lew Leu Thr
20 26 30

Asp Pro Lys Glu Yal Ala Gly Arvg Thr Val Asp Tyr Tle lle Ala Gly
5 40 45

Gly Gly Leu Thr Gly Leuw Thr Thr Ala Ala Arg Levw Thr Glu Asn Pro
50 bh 60
Asp Tle Thy Val Leu Val lie-Glu Ser Gly Ser Tyr Glu Ser Asp Arg
65 70 i3 80
Gly Pro Tle fle Glu Asp Lew Asn Ala Tyr Gly Asp [le Phe Gly Ser
85 90 95

Ser Val Asp His Alw Tyr Glu The Val Glu Lew Als Thy Asn Asn Gln
100 105 110

Thr Ala Leu fle Arg Ser Gly Asn Gly Leuw Gly Gly Ser Thr Leu Val
115 120 125

Asn Gly Gly Ala Trp Thr Arg Pro His Lys Ala Gls Val Asp Ser Trp
130 135 140

Giu Thr Val Phe Gly Asn Glu Gly Trp Asn Trp Asp Ser Val Ala Ala
145 160 155 160

Tyr Ser Leu Gln Ala Glu Arg Ala Arg Alda Pro Asn Als Lys Gln Ile
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly Tle Asn Gly Thr
180 188 190

Val His Ala Gly Pro Arg Asp Thr Gly Asp Asp Tyr Ser Pro Ile Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Avg Gly Val Pro Thr Lys Lys
210 215 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asn Thr
225 230 235 240

Leu His Glu Asp Gln Val Arg Ser Asp Ala Ala Avg Glu Trp Leu Lew
245 250 258

Pro Asn Tyr Gln Arg Pro Asn Leu Gln Val Leu Thr Gly Arg Tyr Val
260 2656 270

Gy Lys Val Leg Leu Ser Gin Asn Ala Thr Thr Pre Arvg Ala Val Giy
275 280 285

Val Glu Phe Gly Thr His Lys Gly Asn Thr His Asn Val Tyr Ala Lys
290 2095 300
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[0045]

His Glu Val Leu Leu Ala Ala Gly Ser
305 310

Glu Tyr Ser Gly Ile Gly Met Lys Ser
325

Asp Thr Val Val &sp Len Pro Val Gly
340 34

B

Thr Ser Thr Val Arg Ser Arg Tle Thr
355 360
Gin Ala Ala Trp Phe Ala Thr Phe Asn
370 375

Glu Lys Ala His Glu Leu Leu Asn Thr
385 390

Glu Ala Val Ala Avg Gly Gly Phe His
405

Gln Tyr Glu Asn Tyvr Arg Asp Trp lle
420 4

28

e

Ser Glu Leu Phe Leu Asp Thr Ala Gly
435 440

Asp Leu Leu Pro Phe Thr Arg Gly Tyvb
450 455

Pro Tyr Leu Arg Hig Phe Ala Ty Asp
465 470

Leu Asp Leu Leu géf}; Gin Ala Ala Ala

Ser Asn Ser g{l)y Ala Met Gln Thr Tyr
500

606

Gly Asp Asn Let Ala Tyr Asp Ala Asp
515 520

Ite Pro Tyr Asn Phe Arg Pro Asn Tyr
530 535

Met Met Pro Lys Glu Met Gly Gly Val
545 550

Tyr Gly Val Gln 6ly Leu Arg Val Ile
B6H

Gin Met Ser Ser His Ser Met Thr Val
580 B8RS

Val Ala Asp Ala Ile Leu Ale Asp Tyr
595 600

71

Ala Val Ser Pro Thr lle lLeu
315 320

Ile Leu Glu Pro Leu Gly lle
330 335

Lew Asn Leu Gla Asg Gln Ala

3

Ser Ala Gly Ala Gly Glm Gly
365
Glu Thr Phe Gly Asp Tyvr Ala
380

Lys Lew Glu Gln Trp Ala Gle
395 400

Agr The Thy Als Leu Leu Ile
410 415

Val Lys Asp Asn Val Ala Tyr
430

Yal Ala Ser Phe His Val Trp
445

Val His Ile Leu Asp Lys Asp
460

Pro Gln Tyr Phe Leu Asn Glu
475 480

Thr Gl Leuw Ala Arg Asn Ile
490 495

Phe Ala Gly Glu Thr Ile Pro
510

Lew Ser Ala Tro Val Glu Tve
525

Hig Gly Val Gly Thr Cys Ser
540

Val Aap Asn Ala Alae Arg Val

855 560

Asp Gly Ber Ile Pro Pro Thr
570 575

Phe Tyvr Ala Met Ala Leu Lys
590

Ala Ser Met Gln
605
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[0046]

210y 22
<211> 1818
<219y DNA
213> B

400> 22

atgtetacte teotigigag ctegei gty gldteoetery ctgcEgeedt

aleaggagea atggeatega
actptegact acateatege
acgRagance degatateac
goreetates tigaggacct
gectacgapa ctptegaget
ggtoteggte getetaccet
gtigacteal gggagacegt
tacteectee aggetgagey
tactttaaty cateetgeea
ggtgatgact actieeeceat
cceaccaaga aggactigey
ttgeacgaag accaagigey
egteeeaace tgeaaghect
getaccacac cicglgeogt
gtetacgcta ageacgaget
gaatattceg glatcggaat
gaccigecey ttggteteas
acoteegeey gtgecggaca
gpegactacy cogaaaagye
gaggeegteg ccoglggegs
tacegegact ggatogteaa
ggagiggcea gtitegatgt
clegacaagg acceotacet
cttgacetge teggeeagge
geeatgeaaa. cttatricge
gactigagey cotgggtiga
ggtactiget ceatgatgce
tatgglatae agggactgeg
catgitatga cggtetiita
tatgeiteca tgeagtga
210> 23

211> 1818

€212 DNA

213> B

400> 23

AECCHECOTC
tggtegagst
tgtgettgte
gancrettae
cpcacoane
cgteaacget

ctteggasat

crgactgace
clgactggac
atoganagte
gatgacatet
agteagacty
ggegettoga

e Hige

tgetegegea
tggtateaat
cgteaagpet
atgeggtgae
etetgatgee
carlEgaeEe
tggegtggan
ceteoiggee
gaagtcoatt
cotteaggae
gegacagges
teacgagety
attecacaac
ggacaatgte
gtggratott
cogeeatite
tgecgeeact
tagagagact
gratatecen
gaagpagaty
agteategal

tgecatgiee

ceanatgeea
grtactgtee
cteatyagey
cccontgety
getegtgaat
tategttygaa
tteggcaceo
getggatoog
ctagagooto
cagaccacot
goettuggtiog
cteancacen
accacegott
goatactegg
ctgeeetton
geatacgace
cagetggece
atteesggty
Tacaactice
ggegnigttg
ggttotatio

ttgaapgtte

cesaggnget
teaconctge
geteotdcgn
ttgecageag
cpetpatoeg
ctegoscoca
actgggacay
ancagattge
acgocggace
ctytogauga
tgtecatygtt
ggoteeteee
aggteetget
acaagggeas
etgtetetoe
Ttggaattga
etacegtocg
ctaceticas
agotggagea
tgeteateea
aactetteot
ctagaggata
cteagtactt
geaacatete
acaBcCioge
geoctancta

tegacaatys

cecacactac
tgecggecge
tpeecatety
gtetgacaga
ttygaceac
stecpganat
caapgeacan
sgtggecgee
tgetggeeae
cegegatace
cagppreptt
ceceaacace
cagctaceag
cageeagaae
CACCCacanc
caccateote
caccgteght
cteacgeatt
cgagancitt
gtgggeegaa
ghacgagaac
CgacacgEec
cgtacacatc
teteancgag
caacteeggt
gratgatgee
ceatgptety

taceogtaty

cociacgca

cggatgecat

@ Re o)

cttggegeat

atgtetacts teotigigag cteogeiigiy gioteoctey olgeggecot cocacactac

72

120
180
240

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
188
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[0047]

atcaggagea
actptepgact
acggagaace
geteetatea
geetacpgaga
ggtoeteggty
gtigacteat
tactecectee
tactitaaty
ggrgatgact
cecaccaaga
ttgracgaag
cgicocaace
getaccacac
gtetacgeta
gaatattecg
gaceligeceg
aceloogecg
ggegactacg
gaggeegteg
taccgegact
ggagtggeea
ctegacaagg
ctigacetge
gecatgeasa
gacttgageg
getacttget
tatggtgtge
catgttatga

tatgetteea

<210> 24

atggcatega
acatcatege
vegatatoac
tigaggacet
ctgtegaget
getetaceet
gggagacegt
aggetgageg
catcctgeea
actoceceat
aggactigey
accaagtyeg
tgcaagtcot
cicgtgecgt
agcacgagel
gtatopgast
ttggtcteaa
gltgcegeaca
cogaaaagge
ceegtggcee
ggategteaa
gtttegatgt
acceetacet
toggecagge
cttattitege
cctgggtiga
ceatgatgoe
agggactgeg
cggtettita

tegcagiga

211> 1818

212>

DA
213y HiEE

<A00> 24
atgletacte

atecaggagea
actgtegact

HEPEHSARLE

teettptgag
atggeatcga
acateatege

cegatarcac

ageeagecto
tegtggaget
tgtgetigte
gaacgettae
cgeeaceaae
cgteaacggt
cttegganat
tgetegegea
tgptatoant
cgteaageet
atgeggtoad
ctetgatgee
cactggacgyg
tggcegteegan
cotectgges
gaagtecatlt
cettcaggac
Bggacaggee
teacgagotg
attceacaac
gracaatgte
gtggeatett
cegecattte
tgeegecact
tggagagact
gtatatoeog
gaaggagatyg
agteategat

tgecatggee

ctegetigty
agecagecte
tggiggaggt

tgtgetigte

clgactgace ceaaggaggt
etgactggac teaccactge
atogasagty gotootacga
getgacattt tigecageag
aatuagacty cgoetgateey
gaeacelpgs clegecooea
gagpgotggn actggracag
craaatgoca ascagatige
gotactghoe acgoepgace
cteatgageg ctgtegasga
ceceatgety tEtecatgty
gotoglgaalt ggoeleotene
tatgtiggaa aggtectget
tieggeacee acaagggeaa
getgratecg ctgtotetee
ctagagecte tlggaatiga
caggetacet ctacegteog
gritgetteg ctaceticaa
ctoaacacea agotggagea
accacegett tgotoateca
geatactegy dactetteet
ctgeeettoa ctagaggata
gratacgace clcagtactt
cagetggeoe goaacatete
atteceggte acaacctoge
tacaactteo geectaacta
geeggtptip togacaatge
gettetatte cocetacgea

ttgaapgtty cgpatgecat

gleteoctep otgegreont
ctgactgace Ccaaggaget
cigactggac Todcoactee

dtcgasagty goteetacgd

73

tgecggecge
tgecegtoty
gtotgacaga
tEtggaccac
cteeggaant
canggracaa
egtggoegen
tgetgeecac
cegegatace
cagggaeglt
¢eccaacace
caactaccag
cagocagaac
cacecacaac
eaccatecte
dacogtegtt
cteacgeatt
cgagaccttt
gtgggecgaa
gtacgagaac
cgacacgges
cgtacacate
teteaacgag
caacteooget
gtatgatgee
ccatggtegtyg
tgecegtgte
aatgtegtec

ettpgeogpat

cocacactac
tgecggeoege
tgecogtotg

gtetgacaga

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
1818

60
120
180
240
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[0048]

gateetaten
geclacgaga
gptetegate
gttgacteat
tacteoctee
tactitaatyg
ggtagatgact
cocaccaaga
tigracgaag
cgteecaace
getaccacae

gletacgeta

tigaggacet gaacgetiac
cigtegagel cgeoaccanc
getetaceet cgteaacggt
gggagacegt clteggaant
aggetgagey tgotogogoa
cateetgeea tggtatoaat
acteccceat cgteaagget
aggactigey atgoeptgac
accaagtgeg cletgatgee
tgeaagteet cactyggacyy
ctegtgoegt tgeegiggoa

ageacgaggt cotooiggeo

gaatattceg gratcggaat
gacctgecey tiggtetean
acctecgeoy gtgcoggaca

ggogactaeg cogaasagge

gaagteeatt
cotteaggae

LEparaggen
teacgagetg

gaggeegteg
Taccgcgact
gragiggeea
ctegacaagy
cttgacetge
geeatgeaaa
gacttgageg
ggtactiget
tatggtgtge
catgitatga

tatgetteca

210> 25

ceeglggegg altecacaac
ggategleaa ggacaatgto
ELITCCatlgt grgpratety
accectacet cogecatite
teggocagge tgeogecact
chtatitege tggagagact
cetggettga ghataleceg
ccatgatgee gaaguagatg
agggactgeg agteatogat
cggtetttta tgecatggee

tacagtyga

<211» 1818

<21Z> DMA

213> BihE

<400> 25
atgictacte

atcaggagea
actgicgact
acggagaace
ggtectatea
gectacgaga
ggtetegpty

gitgacteat

tectigigag ctegeitgte
atggeatega agecagecte
acatcatcge tggtggapgtl
cegatateac tgigetigte
tigaggacet gaascgettac
etgtegaget cgeoaccane
getetaceet cgtcaacggt

gegagacegt ettegganat

ggtgacantt
aatcagacte
ppeacntgpa
gaggertgEa
ceamatgeoa
ggtactgtece
cteatzages
ceccatggty
getegtgnat
Tatgtiggaa
Theggoacee
gotggatoey
ctagagecte
cagaceacet
gotigetiog
cteaacacea
ACCACTROTTE
goatactogg
etgecottoa
geatapgace
vagetggoce
attecoggty
Tacaaecttee
goeggtegtig
ggttetatte
ttgaagette

gtotocetog
ctgactgace
ctgactggac
atcgaaagty
gulgacatitt
aatcagactyg
ggeacetigga

gagggctgga

74

ttggeageag
cgotgateeg
pregosocta
actpgoacag
anvagattge
aegeeggace
ctgtegaaga
Tgtecatgtt
ggoteotoce
aggtectget
aeanggronsn
clgtetetea
ttggaatiga
etacegteog
etacoticas
agetggagesa
tgotcateca
aasctottoct
etagaggata
eteagtactt
goaasatete
acaacetege
geootaacta
tegacaatge
ceoctacgea

cggatgecat

etgeggecat
coraggaget
teaccactge
gotectacga
ttggeageag
egoetgateog
ctegoeecca

actgggacag

tEtEgaccac
cleoggaaat
tasggeacan
cglggecges
tgitggocae
segegatace
caggggegtt
ceccascace
caactaccag
cagecagaac
cacccacanc
saceatocte
caccgtegtt
cteacgeatt
cgagaccitt
glggeecean
ghacgagaac
cRacacggee
cgtacacate
toteaacgag
canotocpgt
glatgatgeo
ceatggtegte
tgocegtgte
aatgtegtoe

cttggeggat

cecacactac
tgooggocge
tgccegtety
gtetgacaga
tetggaceae
ctecggaaat
caaggcacaa

cgtggeegee

720
780

120

240
300
360
420
480
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[0049]

tacteecter aggetgageg
tactttaatg catectgeca
grtgatgact acteccdeat
cecaccaaga aggacttgeg
LLgeacgadg accaaglgcy
cgteccaace tgeaagteet
getaccacae ctegtgeegt
gtetacgeta agoacgaggt
gaatattccg giatcpeasat
gacctgecog tiggreteas
acctecgecg glgteggaca
BEcgactarg cogaaasgge
gaggeeghog cecgtggegg
taccgegact geategtcaa
ggagtggera gittogatgt
ctegacaage acccotacel
etigacelge teggecagge
geeatgeaaa clttatttege
gactigageg cotgggtiga
gatacttget ceatgatgeoe
tatggtotge agggactgey
cattctatga cggtettita
tatgeticea tgeagtga
210> 28

211> 1818

<212> DNA

213> Mith#

400> 26
atgtetacte teetigteag

atcaggagea atggeatega
actglegact acateatege
acgpgagaace ccgatatcac
gotoctates tigaggacet
gectacgaga cigtegaget
gglcteggly getetaccet
ghigacteat gggagacegl
tacteectec aggetgageg
tactittaatyg catcetgoen

geigatpgact actccececat

tgetegegea
tggtateaat
cgteangget
atgegptgae
cretgatges
cactggacey
tggegtgpaa
cetectggee
gaagtocatt
cetteaggad
EBgacagges
teacgapgety
attecacaac
gracaatgte
glggeatett
cogecatie
tgeegeeact
tggagagact
gratateceg
gaaggagatyg
agteategar

tgeeatggen

etegetigty
ageeagecte
tggtggaggt
tgtgetigte
gaacgettae
cgecaccaac
cglteancggt
ctteggaaat
tgetegegea
tggtatcaat

cgtcaaguet

coanatgeea ascagatige
getactgteo acgoeggace
cteatgager otgtogaaga
coceatigety tetccatgtt
gorvgtgaat ggetettee
tatgttegaa aggtediget
ttepgeacer aoaagggean
gotggatecg ctgtotetoe
ctagagecte ttppaatiga
cagaccacet ctacegtocg
gottggiteg ctacettcas
cleaacacen agelggagoa
accaccgett Tgeteateca
gratactoge asctottoet
ctgooelica ctagaggata
geatacgace cleagtactt
cagetggeee geaacatete
attecegetg acaacctege
tacaacttee goecotaacta
ggoggtegtty togacaatge
gettetatic ccectacgea

ttgaagette cggatgeeat

gretecetog ctgeggecet
ctgactgace ceanggaggt
ctgactggac toaccactge
ategaaagty getectacga
ggtgacattt tiggeageayg
aatcagactyg cgetgateeg
geegetigea ctegeoeeca
gagggetgga actgggacag
ceasatgeea ascagatige
getactglce acgeeggace

cteatgageg ctgtegaaga

75

tgoetggecac
cegegatace
caggggegtt
crccaacace
cadetaccay
cageeagaac
CROCCACHT
cacecatecte
caocgtegtt
cteacgeatt
dgagaceitt
glggporgan
gtacgagaac
CEanangeec
egtacacate
tefeaacgag
caacteopgt
gtatgatgee
coatgptgte
tgeecgtgty
aatgtegrec

ettggeggat

cecacactac
tgecggeege
tgoccgicoty
gtetgacaga
tgtggaccac
cteeggaaat
caaggeacaa
cgtggecges
tgetggecad
cegegatace

cagepoegtt

540
600
660
120
780
840
400
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1818

60
120
180
240
300
360
420
480
540
600
660
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[0050]

cecaccaaga
tigracgaag
cgteecaace
getaccacae
gtetacgcta
gaatattceg
gacctgeoeg
acctecgeeg
ggegartacy
gaggeeglteg
taccgegact
ggagiggeea
clegacangg
ettgaceige
geoatgeana
gactigageg
ggtactiget
tatggtgtge
catgitatga

tatgeticea

210> 27

aggactigeg
accasglges
tgeaagteet
ctogteeegt
dgracgaget
gtateggaat
tiggtoteaa
gtgcegpaca
cegaaaagee
ceegtugegy
geategtean
gtitegatgt
accoctacct
teggeeagre
ctiatiicge
cetgggitga
ceatgatgee
agggaclgeg
CgETteiitta

tgeagiga

<21l 1818

<212 DNA

213> %

400> 27
atgtetacte

atcaggagea
actgtegact
acggagaace
ggtoetatea
gectacgaga
ggleicggly
gttgacteat
tactecetes
tactitaalg
ggtgatgact
cecagcaaga
tigeacgaag
cgteecaace

getaccacae

teettgtgag
atggeatega
acateatege
cegatateac
tigaggacet
ctgtegaget
geletacect
gegagacegt
aggetgageg
catecocigeca
acteoeceat
aggactigey
accaagigen
tgcaagtect

ctegtgeegt

atgergtiac
cletgatgec
cactpgacgg
tggestgeaa
cotoriggeo
gaagtecatt
ceticaggae
EEERCAgECT
teacgagetg
attecacaas
gracaatyle
glggratelt
cegecatite
tgocgecact
tggagagact
glatatcocg
gaaggagaty
agtcatogat

TRccatgren

ctegertgty
ageeagecte
tggtggaggt
tgtgetigte
gaacgettac
cgeoaccanc
cgtoaacggl
clteggaant
tgetegegea
tggtatcaal
cgteaagget
atgogetgac

tetgatgee

ceccatggty
gotegltgaat
Tatgtigpan
Tteggeaces
gotggatocy
ctagagecte
caggotacet
gettgettey
ctenacacea
aceacegett
geatactegg
elgeeotica
geatacgaoe
eagetggeee
avtecoggte
tacaactice
ggoggigtig
ggttetatte

ttgaaggtlg

gteteveteg
ctgactgace
ctgactggac
ategaaagty
ggtgacatit
aateagactg
ggegetigea
gagggotgga
coaaatgora
ggtactgtoe
cteatgageg
ceceatguly

getegigaat

tgtecatgtt
ggotectieee
aggtestget
apusggcan
ctgtetotec
ttggaatiga
ctagegteeg
ctacetican
agetggagea
tgeteateea
aactetteet
clagaggata
ctoaghactt
gegacatoto
aascotoge
goectaacta
togacaatge
ececcctacgea

CREatgecat

ctgeggeeet
coRAgEagEt
toaccactge
getcotacga
ttggeageag
cgetgateeg
clegetecca
AclgggACag
racagattge
acgooggace
clgtegaaga
tetecatytt

retectece

cactggacgy

tggegtggaa

tatgtigeaa

ttegecacee

76

aggteetget

acaagggeasa

gecdaanace
cagclaceag
sagecagaac
gacecatanc
savcatccte
sacegtegtt
cteacgeatt
cgagacettt
grgggeegaa
glacgagasc
cgacacggoe
cgtacacate
toteaacgag
cagctecget
glatgatgee
ceatggtgtyg
tgecegtgteg
aatgtogtee

cliggegRat

cecacantac
tgeoggeege
tgecegtotg
grotgacaga
tgtggaccae
ctecoggaaat
caaggedacaa
cgtggoegee
tgeiggecac
cegogatace
caggggegtt
cegeadcace
caactaccag
cagecagaac

cacccacaac

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1818

120
180
240
300
360
420

660
720
780
840
9680



CN 102770536 B

F

5

50/73 1T

[0051]

glctacgeta ageacgaget
gaatattceg pgtateppaat
gacctgeeog tiggtotocaa
acctecgeeg grgeeggaca
geegartacg cogaauagee
gaggeegteg ceegtpgegy
tacegegact ggategtoaa
ggagtggeea giticeatgt
ctegacaagy accootacet
ctigacetge teggecagge
gecatgedaa cltatitege
gactigageg colggettiga
grtacttget ceatgatgee
tatgetetee agggactger
catgttatga cgglctitia
fatgetteca tgcagiga
210> 28

<Z211> 1818

<212> DNA

213> Mh#

<400> 28
atgtetacte tcettghgag

ateaggagea atggeatega
actgtegact acatcatege
acggagaace ccgatatceac
grtectatea tigagracct
geetacgaga cliglegaget
ggtetegete gotetaceet
gtigacteat gggagacegt
tacteccted aggetgageg
tactttaaty cateetgecea
geigatgact actcoceocat
cecaccangy aggactigey
ttgeacgaag accaagtgeg
cgleecaace tgeaagteet
getaceacae ctegtgeegt
gtetacgeta ageacgaggt
gaatattcog gtatcggaat

gacctgeceg tiggtetesa

cetectggee
gaagteeatt
cottoaggae
ggRacagree
teacgagety
attecacaac
gpacantgte

gtgggatett

gotggatoeg otgtetetee
ctagagecte tigeaatipa
cagaccacet clacegteeg
gettggttog ctacetteaa
cteaacacea agetggaged
accaccgett tgeteateca
gratactege asctettent

ctgeeettca ctagaggata

copecattte
tgcegeeaet
tggagagact
gtatatocog
gaaggagalyg
agteatogat

tgecatgger

etegetigtg
ageeageeto
tggtggaget
tgtgetigte
gaacgetitae
cgeeaccaac
cgteaacggt
cttcggaaat
tgetegegea
tggtateant
cgteaagget
atgegygtgac
ctetgatgee
cactggacgs
tggegtyggan
ceteectggee
gaagtocatt

coticagan

gratacgace cteagtactt
cagrtggene geancatety
aticecgety acancetege
tacaacttos goectancta
ggegetgttyg togacaatge
gettetatte cocctacgea

tigaaggtty cggatgeeat

gteteecteg otgeggeeet
ctgactgace ccaaggaggt
ctgactggac tdéaccactge
ategansagty getectacga
gotgacattt tiggcageag
aatecagactg cgetgatecg
gregetipega ctogeeceea
gagggetygga actgggacag
ceaaatgeea agcagatige
getactgtee acgocggace
cteatgageg ctgtegaaga

coceatgety tgteeatglt

caccatecte
cacegtegtt
cteacgeatt

cgagacettt

glggeecgaa

ghacgagaac
gacacgre
egtacacate
totcancgag
cadctéoget
gtatgatgce
coatggtety
tgocegtatyg
astgtogtoc

ettggogeat

cecacactac
tgeogaeege
tgccagtety
gtctgacaga
tgtggacean
ctocgegaaat
caaggracaa
cgtggeegee
tgetggeeac
cegegatace
caggggegtt

coecaacace

gotogtgaat ggctooteee

tatgtigeaa aggtectget

tlteggoaceo acaagggeas
getggateeg ctgtetetee
ciagagcote ttggaatiga

cagaccacet ctaccgiceg

77

cagetaccag
cagecagaae
cacceacaac
caccatoete
caccgtegtt

¢teddgeatt

960
1020
1080
1140
1200
1260
1320
1380
1440
1600

1620
1680
1740
1800
1818

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
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[0052]

acctecgecy gigecREaca’ gRgacagEce

gregactacg
gaggeegteg
tacegegact
Egagtggces
ctegacaagy
ettgacctge
gecatgoaas
gactigagcy
ggtactiget
tatggtgtge
cattetaiga

tatgettcea

<210y 29

ceganaagac
seegtggopy
gpatogtean
gtttegatgt
acceetacet
toggeoagee
cttatticge
cetgegttpa
ceatgatgee
agggactgey
cggtetitia

tgeagiga

<211> 1818

212> DNA

213> BHE

400> 289
atgtetacte

ateaggagea
actgtogact
geggagance
ggteetatea
giéetacgaga
ggtotegety
gttgacteat
tactecetee
tactttaaty
ggtgatgact
cccaccaaga
ttgracgaag
cgtiecaace
getaccacae
gtotacgeta
gaataticcg
gaccigeeeg
acctecgeeg
geegactacy
gaggeegleg

tacegegact

teettgtgag
atggeatoga
acatcatoge
cegatateas
tigaggacet
crgtegaget
getetaccet
gegagacegt
aggetgageg
catoetgeca
actceeceat
aggactiggg
accaagtgeg
tgeaaglect
ctegigeegt
ageacgaggt
giatcggaat
tiggtetean
glgcoggacs
cegaaangge
ceegtggesg

geategteaa

teacgagetg
Atteracanc
gpacaatpte
gtggratott
tegecatite
tgoegeeact
tEgagagact
glatateceg
gaaggagaty
agteategat

tgeeatpgee

erEgeTtgly
agoeagocte
tggtggaggt
tgigettgte
gaacgettae
cgecaccanc
cgteaarget
ctteggasat
tgetegegea
tggtatcaat
cgteaagget
atgeggtgac
ctotgatgeo
caclggacgs
tggogigeaa
ectectggec

gaagtocatt

gettpattog
cteaacacca
arcdengett
geatastogy
elgeeettoa
geatacgace
cagetggoce
attcecgety
tacHactice
ggegatgtiy
grttetatte

tlgangetty

greteceteg
etgactgace
clgactggac
ateganagte
getgacattt
autoagacty
gReaccigra
gagggetegs
ccanatgeca
ggtactgtoe
cteatygageg
ceecatgglg
getegtgaat
tatgtiggas
tteggeaces
gotggatoog

ctagageoteo

ccttcaggac
gRgacaggee
teacgagety
attecacaac

ggacaatgte

caggctane

getigaticy
cleaacacea
accacegoett

geatactogy

78

ctacoticas
agetegages
tgeteatoea
aactottcet
Ctapaggata
cteagtactt
gogacatote
acaaccioge
gecotaacta
tegacantge
eecctacgen

cgEatgecat

crgeggeeet
cegaggagyt
tesecactge
getectatga
ttggoageag
cpotgateeg
ctogooctea
acteggeacag
aacagattge
acgecggace
clgregasga
tgtecatgtt
ggeteoteoe
aggletiget
Acaagggeaa
gtgtetetee
ttggaatipa
stacegtocyg
etaceticaa
agetggagca
tgeteateca

aacteticet

cgagacetit
FLEEECCRa
gtacgagaac
CRACRCEROC
tgtacacate
teteaacgay
caactoogget
gratgatgee
ceatggtgtg
tgecegtytyg
aatgtegtoe

cltgaoggat

secacactac
tgeoggeege
tgocigtety
grotgacags
tgtggaceac
ctocgpaaat
caaggracas
egtggeegee
tgetggecae
cegegataco
caggegegly
coccaacace
caactaceag
cagecagaac
CACCOACAHT
caccateete
cacegtegtt
cteacgeatt
cgagacettt
glgggecgaa
gtacgagaac

cgacacggee

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1818

120
180
240
300

720
780
840
900
960
1020
1080
1140
1260
1260
1320
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[0053]

ggagiggeea
cltepacaagg
etigacetge
geeatgeana
gacttgageg
getacttget
tatgetgtee
catgttatga

tatgettoca

210> 30

giticeatet
aceectacet
teggecagge
ettatttege
ColEgElTEa
ceatgatgee
agggactgeg
cggtetttia

tgcagtea

<211y 1818
DNA

<212

213> B

400> 30
atgtetacte

atcaggagea
aciglogact
Acggagaace
geteetatea
geetacgaga
ggtctegaty
gtigacteat
tactecetee
tactitaatg
getgatgact
ceeaccaaga
ttgeacgaag
cgteceaane
getaccacae
glctacgeta
gaatattcep
gaccigeeeg
aceltocgecy
goegactacg
gaggeegteg
taecgegaet
gragiggeca
ctegacaagy

ctigacetge

tectigtigag
atggeatoga
acateatoge
cogatateac
ttgaggacot
ctgtogaget
gotetacect
gEgagaccgt
aggetgageg
catectgeca
acteececat
agpactigeg
accaagigeg
tgeaagtect
ctegtgecgt
ageacgaggl
glateggant
tiggteicaa
glgeeggacsa
cegaagagge
ceeglggegg
ggategtean
gittegatgt
accectacet

teggecagee

gteggeatett
cegecattte
tgeegecact
tgpagagact
gratateoeg
gaaggagaty
agteatopat

tgeecatggee

ctegetigty

agocagects

ctgecettoa
gratacgaoo
cagotggoee
attecegety
tacaacttee
gueggtgttg
ggttotatte

ttgasggtig

gteteccteg

clgactga

tggigraggt
tgtgetigte
gaacgettac
CECCACLAB
cgteaacgel
etteggaaat
tgetegegea
tggtatcaat
cgteaagget
atgeggigac
etetgatgee
cactggacge
TgBCgiggaa
cotectyggee
gaagtecatt
céticaggac
gggacaggec
teacgagety
attecacaac
gracaatgte
gtgggatett
cegecattte

tgeegecact

clgactggac
ateganagte
BEigacatty
aatcagacty

gZa

ctagaggata
cteagtactt
geaacatoto

acaacctege

gooetaacta

tegacaatge
coettacgea

cggatgecat

ctgeggecet
craaggaggt
toaceactge
gotectacga
ttggcageag
egetgateeg

ctegeeeoca

gagggetgga
Cladatgeca
gatactgtee
cteatgageg
coccatggty
gotegtgaat
tatgttgegaa
treggeace
getggateeg
ctagageeto
caggetacet
gottggticg
cteaacacea
accacegett
gratactogy
ctgecettea

goatacgece

actgggacag
agcagattge

acgecggace

ctgtogaaga

tgtocatgtt
ggetectece
aggteetget
acaagggeas
ctgteteten
tiggantiga
ctacegteeg
ctacettcaa
agetggagea
tgeteateca
aactettoct
clagaggata

cteagtactt

cagetgeee

79

glaacatotc

cgtacacatce
teteaacgag
caacteeggt
gratgatgee
coatgataty
tgeceptate
aatgtogtee

cttggoggat

¢ecacactae
tgeeggeoge
tgoocgtotyg
gtetgacaga
tgtggaceac
c¢tocgpaaat
caaggeacaa
cgtggeegee
tgetggecae
¢egegatace
cagggeegtt
geccadcace
caactaccag
cagreagaac
cacceacaac
caccatecte
cacegtegtt
cteacgeatt
cgagscettt
gtggaregaa
ghtacgagaae
cgacacgges
¢gtacacatc
totcancgag

CARCTEOgET

1380
1440
1500
1560
1620
1680
1740
1800
1818

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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geeatgeans ctiatttege

gactigageg colggeiign

gotacttget ceatgatgee

tategtetege dgggactgeg

cattctatgs cgetetitta

tatgeticea tgeagtga

<210%
<211
<2125
<2137

<4003

31
1818
DNA
R

31

atgtetacte tectigigag

ateaggagea atggeatogn

actgiogact acateatege

acgeagaace cegatatecas

gotectatea tigaggacet

gectacgaga cigtegaget

ggtoteggty getoetaccet

gtigacteatl gggagacegt

tactecetee. aggotgagey

tactriaaty catoetgees

getgatgact aeteccceat

ceeaccaaga aggaetiggy

ttgeacgaag accaagtgey

cgteccaace tgcaagtoet

getaccacae ctegtgeegt

gtetacgeta ageacgaggt

gaatattcog gtateggaat

gacctgecey tiggteteas

aceteegeey glgeeggaca

ggegactacy cegannagge

gaggecgleg cecglggege

taccgegact ggategicaa

ggagigreea ghitceatigt

tggagagact
glatatcceg
gaaggagaty
agteatogat

tgoeatgges

clegettgty
ageoagecto
tagtggogat
tgtegetigte
gaacgcitac
egecaccaac
cgtoaacggt
clteggaant
tgotegeges
tggtatcaat
cgleaagpet
atgopgtgac
ctetgatgee
cactggacgy
tggegtggaa
cetectggee
gaagtecatt
cettoaggace
gggacaggee
teacgagetg
altccacaac
ggacaatgte

glgggatetl

<ctogacaagy acccotacct

cltgacetge teggoeagge

geeaigeaaa cttatitege

gactigageg cctggetiga

ggtactiget ceatgatgee

tatgeigtge apgggactgeg

cegocatite
tgecgeeact
tegagagact
gtatateceg
gaaggagatg

agteategat

attecoggte
tacaactieo
geCgEtgtiy
grttetatte
ttgaagetty

gletocetog

ctgactgade

acaaceiege
geectaacta
tegaeHATEE
cedotacigoa

cggataocat

¢lgeggeect

coanggaget

gratgatgee
ceatgglaty
tgcocgtety
aatgtegtoc

sttgucpgat

cocacastac

tacegpecge

Ll L

Gatdactgs

atcgaangty
getgacattt
aateapgacty
ggeaccligea
gagggctigea
ceagatgoen
ggtactgtee
vleatgages
ceccatgete
getegtpaat
tatgttggaa
tteggracee
getggateeg
ctagageoto
cagaccacet
gettgglteg
ctepacacesa
aceaccgett
geatactegg
ctgeeettea
gratacgace
cagotggeen
attoceggly
tacaactice
gaeggtglig

ggtictatte

80

gotociacga
Tteggcageag
cgetgatecy
ctegecocea
aétggaacag
aacagatige
acgecggace
ctgtogaaga
tgteeatett
ggetootice
aggteotpoet
acsagggeaa
ctgtetetee
ttggaattga
clacegteeg
ctacetteaa
agetggages
tgetcéateca
aactettoct
dtagazgata
cleagtactt
geaacatete
acaacciepe
gecctaacta
tegacaatpe

ccectacgea

BV ]
giotgacaga
tglggaccac
dlceguaaat
caaggeacana
sgtggergee
tgetggeeae
segegatace
caggpgegtt
aecoaAcace
caactaceag
gagecagaac
facceacaac
cacecatecte
cacegtegtt
cteacgeatt
cgagaceitt
gtgegecgaa
glacgagaac
cgacacggeo
ogtacacate
tetcaacgag
caacteeggt
gtatgatgee
ceatgetety
tgeccgtgte

aatgtegtee

1560
1620
1680
1740
1800
1818

120
180
240
300

420
480

600
660
120
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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cattetatga cgetetitta tgecatgece tigaagetie cgpategccat ctigecemat

tatgettcea tgeagtga

1oy 3e
<211y 1818
<212y DNA
18y HiE

£400> 32
atgtetacte teettgteag

atcaggages atggeatega
actgtegact acatcatoge
avggagaace cogatateac
getectatea tigaggacet
gectacgaga cigtegaget
ggtetegetey getetaccet
gftegacteal gggagacept
tactecclce aggétgagey
tactitaaty catectgeca
geteatgact actoececat
cecaccaaga aggactigge
tigeacgaag accaagigeg
egteccaace tgeaagtoot
getaceacae clegtyoegt
gtetacgeta ageacgaget
gaatattecyg gtatcggaat
gacetpecey tlepteteaa
acctecgeeg gtgeoggaca
geegactacg cogaasagge
gaggecgteg creglggegg
tacegegact ggategteaa
ggagtppeca gitteeatet
etegasaage acceotacet
cttgacetge tegptoagae
gecatgeaan citattioge
gacligageg ectiggtitea
getactiget ecalgatgee
tatgeteteoe aggracigos
catgttatga cggtotitta

tatgettcea tgeagtpn

<21 33

ctegettaty
agecageete
tgetegaggt
tgtgetigle
gaacgeiiac
cgecactanac
ceteasceet
etteganant
tgoicgcgea
tgptateaat
cptoaagget
atgeggteac
ctotpatpgoec
cactgracgg
tegegtggaa
cotectgges
daagteeaty
coliteageae
ggacaggec
teacgagety
attceacaac
ggacaatgte
ptpppatott
cegeoatite
tgcegecact
tggagagact
gtatatceeg
ganggagaty
agteatcgat

tgocatggoe

gteterelog etgoggcent
ctgactygave coaageapet
etgactggae teaccactge
alogasagte getoctacga
ggigacaltt tiggeagcag
sateagacty cgolgatecg
ggegettgea ctegenoiea
gaggectgea aclgggacag
conaatgros aacagaltige
ggtacigioo aegeoggane
cleatgager ctotegaaga
copeatggly tetecalglt
gotepteant grotoctoce
tatgttggon apgtoctget
thoggeancr acaaggecan
gotgeatoeg ctetetotoe
Cragagecte tTEaattEa
saggetacel ctactglooy
gottgutteg ctacetlicaa
cteaacaces agetggagna
aspcacegett tgeteatena
geatactoge aactettoet
etgeectice clagageata
geatacgace cteagtartt
cagelgecie ghaatatete
attecepgtiy acascctoge
tacaaetico geceladcta
ggegetatly togacaatge
gettotatte ceoctaceoa

ttgangeity cpgatgeoat

81

cecacactac
teceggecge
tgocegtoty
glolgacaga
tgiggaccac
etecgganat
ragggcacaa
GEtgiceger
fgctgecean
cogegatace
caggggegtt
coooaacac
cagetaceag
cagrcagaac
cacecacans
gaceateete
cacegtogtt
whoacgeatt
ogagaccttt
gtgggecgaa
glacgagaac
cgavacgEen
cptavacate
tfetcancgag
cadacteoget
glatgatoce
coatdetgte
tecoegtiaty
aatgtegice

ctiggoggat

1806
1818

60
120
180
240
300
360
420
486

800
660
720

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1818
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211> 1818

{212

DNA
213y Bihe

<400> 33
atgtetacte

atdagpgagea
actgtegact
acggagaace
ggtectatea
gectacgaga
gateteggte
gttgacteat
tactecetoe
tactttaatg

getpatpact

tecttgtgag
atgpgeattga
acatcatege
cegatateae
ttgaggacet
ctgtegaget
getetaceot
gegagarcgt
aggctgageg
catectgera

actoceceat

cecaccaaga aggactigeg

ttgeacgaag
cgtoccaace
getaccacac
gtetacgeta
gaataticeg
gacelgeceg
accteogeeg
ggegactacg
gaggeegteg
tacegegact
ggagtggeea
ctegacaagg
ctigacetge
gocatgcaas
gactigages
getactiget
tatggtetge
cattetatyga

tatgeticea

€210> 34

accaagtacy
tgecaagtceot
ctegtgceat
agracgaget
gtateggaat
ttggteteaa
glgecggaca
ceganaagge
ceegtggegy
gpategtoaa
gtttogatgt
dgocoetacct
toeggecagge
cttatttcge
cefugetioa
ceatgatlgen
agggactgeg
cggtotttta

tgcagtga

<211> IBIB

L2122

DNA
G BB

<400> 34

ctegettate greteoeteg ctgcpgecet
agecageste ctgactgacs coasguapet
tegtagaget cigactggac teaceactye
tgtgetigte atoganagle gotoctacgs
gaacgetta gEteacattit. tTtageageag
cgecacsaae aateagacte cootgatong
cgteaavget gregetigen clogeecena
citegpaaat gaggeotges actgpgacag
tgetegegea coamatgoca ancagatige
tggtateaat getacigiee acgeeggace
cgteangget cteatgageg olgbegangn
atgegeigac coceatgety tetecatyt
ctetgatpee potegtpant goetectece
cactepacer tatetliggan agetociget
tggegtegan tleggeacoe aoaagugcas
cetedtpges golapatody otetetotes
gaagteealt clagageete tiggaatiga
cetteagpae cagietacet ctacegtieey
gggacagges geligglieg clacetlvan
teacgagety cleascaccs agrlggagea
attocacaac avcaccgett tgeteatoon
gracaatpgte geatactegy aactettect
ghggpatott otgecetioca clagagpata
cegecattte geatacgaee oloagtantt
tgecgeract cagetggeer geascatoto
tggagagart attoccggte acadcctoge
gtatatcceg tacaactice goevtascia
gaageagals geepptetiy toegneantge
agteategat pettotatie ccectacgea

tgecatypee tigaageity cepatgeeat

cecacactac
tReeggecge
tgecogtote
grietpacaga
tgtgeaccae
chocgraaat
caaggeacaa
egtegeogee
tgetggecar
cogopatace
cagegeegtt
ceecascace
caactaccag
chgCCagaa
cacceacaac
vaeeatecte
cavegtegtt
cteacgeatt
cgagaceltlh
ghgggeegana
glacpagaac
cgacacggee
cgtacacate
teteaacgay
cagcteepgpt
ghatgatgec
coatautats
tgeecatgtg
aatgtegtee

ettgpopgat

atgtetacte teottglgag ctogetigte gheteoctop ofgeggonet cocacaciac

82

60
120
180
240

360
420
480
540
600
660
720
780
B40
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atcaggagen
actgiegact
acgpagaace
ggteetatea
goctacgaga
ggtereggte
gttgactcat
tactecctee
tactttaaty
ggtgatgact
cecaccanga
tigracgaag
cgteocaane
getaceacae
gtotacgeta
gaatattceg
gaccigeceg
acctecgeeg
ggegactacg
gaggeegteg
taccgegact
gragiggeca
ctogacaagyg
¢tigacctge
geeatgcaaa

gacttgageg

atggeatcga
acaleatcge
segatateac
tteaggacet
ctgtegaget
getetaceet
gagagacogt
aggetgageg
cateetgera
acteecceat
aggactigge
accaaglgee
tgeaagicct
ctegigeegt
ageacgaggt
gtateggaat
tiggteteaa
gigeeggaca
cegaaaagge
cecgtggegy
ggatoeglicas
gttteceatgt
accectacet
teggecagee
cttatttcge

cetgegtiga

gatacttger
tatggtgtae
cattetatga

tatgeticea

<2105 35

ceatgatgee
agggactgeg
cggtetttta

tgeagtga

<211> 1818

212>

DNA
213> HihE

<400 3b
atgtetacte

atcaggagea
actgtegact
acggagaace

ggtectatea

teettgligay
atggeatcga
acateatege
cegatateac

tigaggacet

agecagedto
teglagapgt
tEtpnttete
gancuettae
cgeeaccane
cpteaacggt
citepgaaat
tgetogegea
tggtatcaat
egteaagget
atgeggigae
cletgatgeo
cactggacgg
TEBCETERaA
cotootggen
gaagtocatt
ccttcaggae
gEgataggec
teacgagetg
attocacasc
geacaatgie
gtpgpatott
cegecatite
tgecgeeact
tggagagact
gtatateceg
gaaggagaty
agtcategat

tepcaTgEce

ctegettgty
agecagectc
tgglygaggl
tgtaeitgte

gaacgettac

ctgactgice
clgactggac
ateganagty
gEtgapattt
asteagacty
ggegetigga
gagggetoga
coaaatgoca
getactgten
vteatpagey
seecatggty
gotegtgaat
tatgtiggaa
itoggeacee
gotgeatooy
etagagoote
eagaceacet
gettggtteg
eteaacacea
acracogett
goatactogy
ctgccettea
goataecgace
cagotpgece
attcecgety
tacadctico
ggeggtgtig
ggttetattc

TreRATTtLE

gteteeeteg
cigactgace
cigactggrac
atcgaaagte

entgacattl

83

CeRaggaget
teacenctge
getectacga
ttggeageag
cEctgaticog
¢Legeeetea
actgggacag
aacagattege
aggeeggace
etgteganga
tgtooatglt
ggetooloea
aggtoctget
acaagggeas
etgtoteton
Ttggaatiga
etacegtoeg
etaccttoaa
agetggagea
tgotoatooa
asctoetieet
ctagaggata
etoagtactt
geaacatete
acaacriege
gecetaacta
tegacaatge
cecotacgea

CEgATECCAT

tgecggecge
tgeeeglioty
gretgacaga
tglegaceac
sticgraant
saaggeacas
cgtggecgee
tgotggecace
CEgCEatace
cagggaegtt
ceccnacace
caactacoag
cagecagaan
cacecacaas
caccateato
caccgtegtt
steacgeatt
cgagaceitt
glgegccgaa
gtacgagaae
cgacacggee
cgltacacate
tetcaacgag
caacteeggt
gtatgatgoe
ceatggtgty
tgeecgtgly
aatgtegtoe

sTtggcEgat

clgeggeect
ceaaggaget
teaccantge
goteotacga

ttggcageag

eacactage
tgeegreoge
tgeeegtoty
gtetgacaga

tgtggaccae

120
180
240
300
360
440
480
540
600
660
720
780
840

60
120
180
240
360
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gectacgaga
ggtetegety
gtigacteat
tacteeetee
tacttiaatg
getgatgact
CeCACCanga
ttgeacgaag
cgteceaace
BCrACCACAC
gtetacgeta
gaataticeg
gaccigeeeg
acclecgecg
ggegactacg
gaggeegleg
tacegegact
ggagtggeea
ctegacangy
ctigacctge
gecatgeaaa
gacttgageg
ggtacttget
tatggtgtee
cattetatga

tatgettcea

210> 36

ctgtcgaget
getetaceot
gEgagaccgt
aggetgageg
catcetgeea
acteececat
aggacttgge
accaagtgeg
tpeaagteet
ciegtgeegt
ageacgaggt
glatcggaat
tiggtcteaa
gtgeoggaca
cegaaaagge
cecglggeey
ggategteaa
gltttecatgt
agceetacet
teggeeagge
citatttege
cetgggtiga
ceatgatgee
agggactgeg
cgptettitta

tgeagtega

<211> 1818

<212> DNA

213> M

400> 36
atgtetacte

atcaggagea
aergtegact
acggagaace
gglectatea
geotacgaga

ggteteggty

tecttgigag
atggeatoga
acateatege
cegatatceae
tigaggacct
ctgtegaget

getetaceet

cgeeactant
cpteaacget
ctteggaaat
tgetegegea
tegtatcaat
cgteaagget
atgeggtgac
ctetgatgee
cactggaces
tggegtyggan
cetectgges
gaagtocatlt
ceticaggac
Eggacaggce
teacgagety
attecacaad
ggacaatgte
gtgggarett
sogecatite
tgeogeoact
tggagagact
gtatateoeg
gaaggagaty
agteategat

tgecatgece

ctegetigty
ageoageete
tggteggaggl
tgtgetigle
gaacgettae
cgeeaccaac

cgteancget

aateagactg cgelgateeg
gecacctgpa ctegecceca
gagERetEgn actggracag
craaatgoca aacagatige
gardctgloe dcgecggace
cteatgageg ctgtegaaga
cpooatgety tetoeatgtt
getegtgaat ggetectece
tatgtigeaa agptectpot
THegpeart acaagpecan
golggatocy ctgtatatee
chagageote biggaaliga
caggetacel ctacegteeg
gottggtice ctaccticaa
cleaacacoa agotggagea
aceascgett tgeteatoca
goatactegg asctettect
ctgecottea ctagageata
gratacgace cteagtactt
cagoiggene goaacatete
attecegpty acancetege
tacaacttoe geeotaaeta
geogetptty togacaatge
gettetatte ecoctacgea

tigaagette cggatgecat

gteteccteg ctgeggeeet
ctgactgace ccaaggaggt
ctgactggac tcaccactge
ategasagte getectacga
getgacattt tiggeageag
aateagactg cgotgateeg

gzcgetigea ctogecceca

gtigactcat

gggagaceyt

Clicggaaa

gagegetgga actgggacag

84

cteeggaaal
casggoacaa
cgtizgecget
tgetggecae
cegogatace
cagggreatt
sereaacact
caactaccag
cagreagaac
cacecacaac
daceatecte
caccgtogtt
cteacgeatt
egagaccttt
gltgggoogan
gtacgagaac
cgacacgeee
egtacacate
totcaacgag
caacteeggt
gtatgatgee
ceatggtety
tgecegtgty
aatgtegtee

cttggegpat

cecacactac
tgecggecge
tgcecgtoty
gtetgacaga
tptgpaccac
c¢tocggaant
cagggoacan

cgtgpeegee

360
420
480
§40
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

1620
1680
1740
1800
1818

60
120
180
240
300
360
420
480
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tacteécetee
tactitaaty
gEtpatgact
cceaceanga
ttgracgaag
cgteceaace
getaccacae
gtotacgeta
gaatattecg
gaceigecey
aceteegeey
gyegactacy
gaggeegieg
taccgegact
ggagtggeea
etogacangg
ctigacetge
goecargeaan
gactigageg
ggtactiget
tatggigige
cattetatga

tatgetteca

210> 37

aggetEageg
catcetgeen
actececeat
dggactiges
deraagtgce
tgeaagtect
ctegtgoogt
ageacgaget
gtateggaat
tiggteteas
glgeeggaca
COgAaaagge
COCELERCEE
geategicaa
gittocatgt
acccctacct
teggeoaggre
cttatticge
cetgggttga
ceatgatgeo
agggactgeg
cggtelttta

tgeagtga

<211» 1836

212> DNA

<2135 giih%“

<400> 37
aagcitaaaa

cteceacact
gttgeeggee
gotgecegte
gagtetgaca
agtgiggace
cgetecggaa
cacaaggeac
ageglggeeg
getgeiggee
ceeegegata

Bacaggegcy

aaatgrtetac
acateaggag
geactgtega
tgacggagas
gaggtectat
acgeciacga
atggicicgg
aagttgacte
cetactecet
actactttan
cegetgatga

tteceaccaa

L GeadaTEerA

‘{,gf'f ge
tggtaicaat
egtenagpot
atgeggieae
ctotpatgoe
cactggacyy
tggeatggaa
cotectgges
gaagtecatt
cotteagga
grgacagges
toacgagelg
attecacaac
gracantpte
gltgggatott
cegecatite
tgocgecact
tggagagact

grataicceg

gatactgiee
clestgngey
eeceatagte
getogtpaat
tatgrtggan
ttoggeacce
getgratoey
cragagecto
caggetacet
gettggtteg
clegacacey
accaccgett
geatactogy
ctgeootica
geatacgaee
cagetggeoe
attecoREty

Lacaactiee

gaag
agteategat

tgeodigydo

toteo gt
caatggcate
ctacatcate
coecgatate
cattgaggae
gactgicgag

tggetotace

g8 LS
grttetatte

thgaaggtly

agetegetty
gaagoragce
gotggtgeag
actgtgetig
ctgaacgett
ctegocacea

ctegteaacg

alggpagacc
coaggctgag
tgeatoetge
clacteccee

gaaggactiyg

spteggas
egtgctegeg
catggtatea
atcgteaage

ggatgeggty

85

Aacagatige
HCHCOREROC
ctgteganga
tgteeatigtt
gEotestven
aggrectget
acgagggeaa
crgtetotee
Tiggaatiga
etacegtocy
etacetioan
agotgeagea
tgcteatoea
aactoticot
clagaggats
cteagtacty
geaacatete
acaacotege
geectaacta
tegacaatge
secotaogea

sgratgecat

tggretceet
tectgactga
gletgacteg
teatlcgadag
acggtgacat
acaatoagac
glggeacctig
atgagggetly
caceasatpge
atggtactagt
eteteatgag

aceeceatpg

tEetggecas
cegegatace
BagggEeEtt
geeeaaldace
sasctaceng
sagecagaac
gacecacasc
cacecatoete
caccgtegte
cteacgeatt
cgagacctlt
glgRgecgaa
glacgagasc
cgacacggee
cgtacacals
tetoadcgag
caacteeggt
glatgatgee
COATERIRTE
tpeccptpts
asatgtegtee

ettggegeatl

cgetgeggee
coceaageag
acteaccact
tggetedtac
titiggeage
tgegpetgate
gacicgeeoe
gaactgggac
canacagatt
ceacgeegga
cgetgtegaa

tgtgtecaty

540
600
660
720
180
840

120
180
240
300

420
480
540
660
660
720
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ticeccaaca
cegaactace
ctoageeaga
aacaceeaca
ceeaceatee
gacacegteg

egeteacgea

ectigeacga
agegteecaa
acgetaccac
acgtetacge
tegaatatte
tigacctgee

ttaceteege

aacgagacct tiggegacta
cagtpggecy asgaggeegt
Caglacpags actacegigs
ctegacacgg ceggaglgee
tacgtacara teetegacasa
titcteaacg agoitgacct
tceaactecg gigoeatgea
gegtatgaty cegactigag
faccatgete Teggtactite
goetgoeegte tgtatgetat
caaatgtegt cecatgttat
atettggegr attatgette
<210> 38

€211> 1818

<212> DNA

213> R

<400> 38
atgcagacte tectigtgag

atcaggagra alggeatoega
actgtegact acateatege
acggagaace cegatateae
ggtectatca tigaggacct
geclacgaga ctgtegaget
getetegete getotacecot
gtigacteat gggagaccgt
tactcectoe aggetgageg
tactttaatg catectgeca
ggigatgact acteececat
coeaceaaga aggactiysg
ttgeacgaag accaagtgeg
cglicocaace tgeaagtoot

getaceacac ciegtgecgt

agaccaagtg
cetgoaagte
acelogigee
taageacgag
cugtatepga
egttggiete
cggtgeegga
cgeegaaaag
cgeecgtege
ctggategte
cagittegat
ggaceocetac
geteggoeag
aacttattte
cgectggett
ctecatgaty
geagggaclg
gacggtottt

catgoagtega

ctegotigte
agoeageeto
tggtggaggt
tgtgetigte
gaacgettae
cgecaccaac
cgleaacggt
ctieggaaat
tgotogegea
tggtatcaat
cgleangget
atgeggigac
ctetgatgee
cactggacgg

tggegtggaa

cgetetgate cegetegiga
cteactgpac gatatpgtieg
gttgrogter asttoggeac
gtectoetge cogetpeate
atgaagtoca tictagages
asceticage accagaceac

cagggacagy cogottagtt

gotcacgage
ggattocaca
angpacaaty
glgtggaate
clopgeeatt
gotgoogeca
getgragaga
gagtatatee
LegangEaga
cgagteateg
tatgecatgy

ctogag

gtetecoteg
ctgactgace
ctgactggac
atcgaaapty
ggtpacattt
aateagacty
gecacotgga
gagggclgga
coaaatgocs
getactgtes
cteatgageg
coceatpggty
gotegtgaat
tatgitggas

tieggeaced

86

tgcteaacac
avaccacege
togeataste
tietgoectt
togoatacga
cteagetgge
ctattceoge
cgtacaactt
tregcaptet
atggttetat

cettgaaget

clgeggecct
cedagpaget
teaccactge
getectacga
ttgeageag
cgetgateeg
ctogenoaca
aclgggacag
asvagatige
acgeeggace
ctgtegaaga
tgteeatgtt
ggctectece

aggteotget

atggetecte
anaggtocty
ceacaagree
egetgtotet
tettggaatt
cletacegte
egrtacettoe
caagetggag
titacteate
gaactette
dactagagga
coctoagtac
cogeaacate
tgacaacctc
cogecctaac
tgtogacaat
teceectacg

tgeggatgee

cecacactac
tgocgeecge
tgocegtetg
gtetgacaga
tgtgraceac
ctocggaaat
canggeacaa
egltggoegee
tgetggecac
cegegatace
caggggeglt
ceccagcace
caactaccag

cageragaac

acaapggoad

cacceacaac

780

840

900

460
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1860
1836

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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[0061]

gteiacgcta
gaataticeg
gaccigeceg
accicegicy
ggcgactacg
gaggeegieg
taccgegact
ggagtggeca
ctogacaagy
ettgacetge
gecatgeaas
gactigageg
ggtacttget
tatggtotage
catgitatga
tatgetteca
<210> 39
211> 42
212> DNA
<213>

<2205
223>

<400> 39

dgeacgaget
glateggaat
frggtcteaa
gtEecgraca
Cegaspaggn
Cocgtggupy
ggaregtoaa
gritegatgt
acecetacel
teggecagen
ertatitogs
cotgggttpa
cratgatged
agggactgeg
cggtettita

tgeagiga

ALFH]

PCRHI 5199

eatectggce
gaagiecatt
ceticaggac
EBEACARERC
teacgagetyg
aticoacaac
ggacaatgle
gtggpatelt
cogetattte
tgecgetact
tggagagart

tatatrory

getapatees

ctagageete

étgtetetee

tiggaatica

gagaccacet
gettgattcy
cteaacacca
Hecacegett
goartactoge
crgoeetiea
geatacgace
cagctggren
attoceggty

tacaactlie

paaggagaly
agteategat

tgocatggec

Beeggtyteg
ggttetatte

ttganggtty

ctacegtecy
étaccttcaa
agetigagea
tgutiatea
agototient
utagagEata
stoagtactt
geaacatete
dcanretege
goectaacta
tepacaatee
cccctacgca

cggatgecat

gatcagaage tlasaaaaat grotsctete otigtgaget cg

210> 40
<2k 33
<212> DNA
@13y A1

220>
223>

400> 40

A

PCRA} 5140

gatcageteg agteactgea tggasgeata ate

@ier 1

211> 40

212> DMA_
213> AT
{9205 )
223 RAEHSY
L9005 -
221> TRIEYEE
999 (21),.423)
223> ok a. . g. B8t
400> 41

coaccancaa toagactgeg mnatecgey coggasatgg

210> 42

87

gaceatecte
cageghogtt
cteacgeatt
Ggagacettt
glgggecgaa
gracgagaac
CEACACERCC
Cgtacacate
toteascgag
Cagctocget
gtatgatgeo
coatpgtaty
tgecegtyts
aatptegtee

cttaggeggat

960
1020
1080
1140
1200
1260
1320
1380
1440
500
1560
1620
1680
1740
1800
1818

33

40
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[0062]

<211
212>
213>

€220
€223

<2202
221>
222>
€223

400>

38
ANLFEH

KBS

WAL
2., (23}
nk a. ¢, g, Bt

42

getotaceet cgteadeggt nnnacotgga otogecee

210>
211y
seizy
213>

£220>
<2232

220>
221>
{2225
223>

300>

43
33

DNA
AL
SCEMT Y

AR
(16)... (18}
nh a. ¢y g, Bt

43

ctegteaacy gtggennnig gactegeces cae

210>
L2110
212
4213

{2207
223>

L2207
<221
L2225
£223>

400>

44

37

DNA

ATHH
RING W
AR
(19), . (21)

nA a. oo g Bt
44

catggtatea atggtactin ncacgecaga covogeg

L2107
<2
212>
<213

£220>
<2237

220>
220
222>
223>

<a00

45
38

DNA
ALFFR
REMG W
TRASFRIE

20). . (22)
nH 8y &y g HGL

45

caaccttcag gaccagacen nntetaccgt cegitoae

<210
<211
<2127
L1

46
37
DNA
AL

88

33

37
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49905
023> SEBHBIY

42905
221> VRIRHSIE

9005 (19).. (21

€223> nk a. o, g Bkt

400> 46
gtegeatact cggaactenn netegacacy gocgeag

210> 47

21> 37
<2127 DNA
218 AL

200>
923> BHIBIY

L2202

Q21 TR

222> {193.. (2D
223> nk 8. o, g Bt

400> 47
geeggagigg ceagitienn ngtgtggeat eitetge

216> 48

211> 43

212> DMA
@213 AP

<9905
223 FHHEY

<2203
Q21> RAERE

222>  (20).. (22)

€223> nli A, oy g Bt

<A00> 48
eatectoege -catttegean nngaccetes gtactticte asc

210> 49
211 40

<2125 DNA
@213 AKTHFY

220> )
223> FEMHY

220>

(021> JRARERIE

222> (20).. (23

993> ol a. e, g, Hit

400> 49
cttatttege Tggagagact nnncecggly scaacetege

@10 50
@1y A2

@12 DN

213> A TS
29203

223y LG

220>

89

37

37

43
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[0064]

221>
£222>
L2238

400>

RN
(7)., (1)
nA as o« g Bt

50

ccegtacaac tleegennha actaccatgg tgtggalact g

<210v
211>
<2125
213>

220>
4223

<2207
221>
222>
<223

<400

KA Y

WAL
0. . (22)
ok a. o, g, Bt

51

gtacaacttc cgocctaacn nncatgetgt gegtactige to

210>
@1
212>
213>

<2207
223>

<2200
221
222>
223>

400>

52

ALIFE

KA

WA
21).. (23)
nk ay ¢, g 8t

52

ctacgeaaat gtegteccat nnhatgacge tottttatge ocatgg

<2105
<2H>
<212y
2L

<22
223>

220>
221>
222>
<2235

<4002

53
45

DNA
KD

FAR G140

TRAHEIE
(24).. (28)
nAas e ge B

53

etacgcaaat gtegieccatl gtinnnacge tetittatge catge

L2162
211
212>
<21d

<2200
223>

<4005

54
51

DNA
NS

PCRIHE
54

gateageteg agleaatggt gatggtealy atgoetgcaty gaagcataat ¢

<2HE
{210

8o

33

90

42

42

45
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212> D¥A
Q13 A LT

€220>
<zes> MG

<400> 55

=

creglenacy EUEECECILLE BACUCHLCEE ¢ac 33

<210> 56

211> 35

212> DNA
£213> AT

42005 A
4223 SAEHEY

400> 56

cetteageas cagacegett ctaccgtecy otoae 35

210 57
81> 34
<2125 D¥A
@13 AL

<9905 )
993> REHEY

400> 57

ggagtggeea glttocatgt gigggateltl ctge k7

210> 58
211> 42
212> DML
QL1 ALRFH

€220>
223> SAERHY

<400> 58

egeaaatgte greceatiel atgacggiol titatgenat gg 42

L2107 B89
L2110 605
<212% PRT
213> Bl
<400» 59
Met Ser Thr Len lLen
1 5

Leu Pro His Tyvr lle
20
Asp Pro Lys Glu Val
35
Gly Gly Leu Thr Gly
50
Agp Tle Thy Val Leu
65

Gly Pro Ile Ile Glu
85

Val Ile Glu Ser Gly Ser Tvr Glu Ser Asp Arg
75

Val Ser Ser Leu Val Val Ser Len Ala Ala Ala

10 15

Arg Ser Asn Gly Ile Glu Ala Ser Leu Leu Thr
25

30

Ala Gly Arvg Thr Val Asp Tyr Ble Lle Ala Gly
40 45

Leu Thr Thr Ala Ala Avg Leu Thr Glu Asn Pro
60

80

Asp Leuw Asn Ala Tyr Gly Asp Tle Phe Gly Ser

80 g8

91
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[0066]

Ser Val Asp Hzg Ala Tyr Glu The Vgi Glu Leuw Als Thr Asg Asn Gln
5 11

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly ng Thr Lew Val
115 3

Asn Gly Gly Thy Trp The Arg Pro Hig Lyvs Ala Gln Val Asp Ser Trp
130 188 140

Glu Thr Val Phe Gly Agn Glu Gly Trp Asn Trp Asp Ser Val Ala Ala
145 150 155 160

Tyr Ser Leu Gln Ala Glu Arvg Als Acg Alw Pro Asn Ala Lys Gln le
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly Ile Asn Gly Thr
180 185 190

Val His Ala Gly Pro Arvg Asp Thy Gly Asp Asp Tyr Ser Pro-ile Val
195 200 208

Lys Ala Leu Met Ser Ala Val Glu Asp Avg Gly Val Pro Thr Lys Lys
210 215 720

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asn Thr
2925 230 235 240

Leu His Glu Asp Gln Val Arg Ser Asp Ala Ala Arg Glu Trp Leu Leu
245 260 255

Pro Asn Tyr Gln Arvg Pro Asn beu Gln Val Lew Thy Gly Avg Tyr Val
260 266 270

Gly Lys Val Leu Leu Ser Gin Asn Ala Thr Thr Pro Arg Ala Val Gly
276 280 285

Val Glu Phe Gly Thr His Lys Gly Asn Thr His Asn Val Tyr Ala Lys
290 295 300

His Glu Val Leu Leu Ala Ala Gly Ser Ala Val Ser Pro Thi Ile Leu
305 310 316 320

Glu Tyr Ser Gly Ile Gly Mer Lvs Ser Ile Leu Glu Pro Leu Gly lle
325 330 35

Asp Thr Val Val Asp Leu Pro Val Glv Leu Asn Leu Gln Asp Gln Thy
340 345 350

Thr Ser Thr Val Arg Ser Arg Ile Thr Ser Ala Gly Ala Gly Gln Gly
355 360 465

Gin Ala Ala Trp Phe Ala Thr Phe Asn Glu Thr Phe Gly Asp Tyr dls
370 375 380

Glu Lys Ala His Glu Leu Leu Asn Thr Lys Leu Glu Gln Trp Ala Glu
385 390 395 400
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[0067]

Glu Ala Val Ala Arg Gly Gly Phe His Asn Thr Thr Ala Leu Leu Ile
406 410 416

Gin Tyr Glu Asti Tyr Avg Asp Tep Ile Val Lys Asp Asn Val Ala Tyr
420 425 430
Ser Glu Leu Phe Leu Asp Thr Ala Gly Val Ala Ser Phe His Val Trp
435 440 445

Asp Leu Leu Pro Phe Thr Arg Gly Tyr Val His Lle Leu Asp Lys Asp
450 485 460

Pro Tvr Leu Avg His Phe Ala Tyr Asp Pro Gln Tvr Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Leu Gly Gln Ala Ala Ala Thr Gln Leu Ala Arg Asn Tle
485 490 495

Ser Asn Ser Gly Ala Met Gln Thr Tyr Phe Ala Gly Glu Thr lle Pro
500 505 510

Gly Asp Asn Leu Ala Tvr Asp Ala Asp Leu Sev Ala Tep Val Glu Tvr
515 820 525

e Pro Tvr Asn Phe Ave Pro Asn Tyr His Gly Val Gly Thr Cys Ser
530 535 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp Asn Ala Ala Arg Val
55 B50 556 560

Tyr Gly Val Gln Glv Let Arg Val Ilé Asp GlV Ser Ile Pro Pro Thr
565 570 5756

Gln Met Ser Ser His Avg Met Thr Val Phe Tyr Ala Met Ala Leu Lys
580 BRE 590

Val Ala Asp Ala Ile Leu Ala Asp Tyr Ala Ser Met Glu
595 600 605

<210 60

211> 605

<2125 PRT

13> B

400> 60

Met Ser Thr Leu Leu Val Ser Ser Lei Val Val Ser Leu Ala Ala Ala
1 5 10 15

Leu Pro His Tyr Lie Avg Ser Asn Gly Lle Glu Ata Ser Leu Leu Thr
20 25 30
Asp Pro Lys Glu Val Ala Gly Avg Thr Val Asp Tyr [le Ile Ala Gly
35 40 45

Gly Gly Leu Thr Gly Len Thr Thr Ala Ala Arg Leu Thr Glu Asn Pro
50 55 60
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[0068]

Asp Ile Thr Val Leu Val Ile Glu Ser Gly Ser Tvy Gla Ser Asp Arg
65 70 76 80

Gly Pro Ile Ile Glu Asp Lew Asn Ala Tyvr Gly Asp Ile Phe Gly Ser
85 90 95

Ser Val Asp His Ala Tyr Glu Thr Val Glu Lev Ala Thr Asn Asn Gin
100 105 1o

Thr Ala Leu Ile Arg Ser Gly Asn Gly Leu Gly Gly Ser Thr Leu Val
115 120 125

Asn Gly Gly Thr Trp Thr Avg Pro His Lys Ala Gln Val Asp Ser Trp
130 135 140

Giu Thr Val Phe Gly Asn Glo Gly Trp Asn Trp Asp Ser Val Ala Ala
145 150 155 160

Tyr Ser Leu Gln Ala Glu Arg Als Arg Ala Pro Asn Als Lys Gln Tle
165 170 175

Ala Ala Gly His Tyr Phe Asn &la Ser Cys His Gly [le Asn Gly Thr
180 185 190

Val His Ala Gly Pro Arg Asp Thr Gly Asp Asp Tyr Ser Pro Ile Val
195 200 205

Lys Ala Leu Met Ser Ala Val Glu Asp Avg Gly Val Pro Thr Lys Lys
210 218 220

Asp Leu Gly Cys Gly Asp Pro His Gly Val Ser Met Phe Pro Asn Thr
226 238 235 240

Leu His Glu Asp Gln Val Arg Ser Asp Ala Ala Arg Glu Trp Leu Leu
245 260 255

Prao-Asn Tyr Gln Arg Pro Asn Lew Gln Val Leu Thr Glv Avg Tvr Val
260 266 270

Gly Lys Val Leu Leu Seér Gin Asn Ala Thy The Pro Avg Ala Val Gly
275 280 285

Val Glu Phe Gly Thr His Lys Gly Asn Thr His Ast Val Tyr Ala Lys
280 205 300

His Glu Val Leu Leu Ala Ala Glv Ser Ala Val Ser Pro The lle Leuw
305 310 315 320

Glu Tyr Ser Gly Ile Gly Met Lys Ser Ile Leu Glu Pro Leu Gly Ile
325 330 335

Asp Thr Val Val Asp Leu ProVal Gly Leu Asn Leu Gln Asp 6ln Thy
340 345 360

Thr Ser Thr Val Arg Ser Arg lle Thr Ser Ala Gly Ala Gly Gln Gly
355 360 365
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Gln Ala Ala Trp Phe Ada The Phe Asn Glu Thie Phe Gly Agp Tvr Ala
370 5 380

75

385

Glu Ala Val Ala Avg Gly Gly Phe His
A5

Gln Tyr Glu Asn Tyr Avg Asp Tep Lle

420 426

Ser Glu Leu Phe Leu Agp Thr Ala Gly
A0

435

Asp Leu Leu Pro Phe The Arvg Gly Tyr
450

455

Pro Tyr Leu Arg His Phe Ala Tyr Aszp
465

470

Lewu Asp Len Len Gly Gln Ala Als Als

485

Ser Asn Ser Gly Ala Met Gln The Tyr
500 B05

Gly Asp Asn Leu Als Tyr Asp Als Asp
515 520

Ie ggg Ter Asn Phe Arg ProoAsn Tyr

035

545

Tyr Gly Val Gln Gly Let Arg Val Tle

565

Gln Met Ser Ser His Leg Met The Val
BBG

580

Yal Ala Asp Ala 1le Led Ala dsp Tyr
595 600

210> 61
<211> 605
212> PRI
213 ElE

400> 81

Met Ser Thy Leuw Leu Val Ser Ser Leu
1

i

Leu Pro His Tyr Tle Avg Ser Asn Gly
20 26

Asp Pro Lys Glu Val &la Gly Avg Thr

Glu Lys Ala His Glu Leu Leu Asn The
340

Met Met Pro Lys Glu ggé Gly Gly Val

95

Lyg Leu Glo Gln Trp Ala Glu
385 400

Agn The Thre Ala: Leu Leuw Tle
410 415
Val Lys Asp Asn Val Ala Ty
#30
Val Ala Ser Phe His Yal Trp
446
Val His Lle Leu Asp Lys Asp
460
Pro Gln Tyr Phe Leu Asn Glu

470 480

Thr Gln Leu Ala Arg Asn Tle

440 495

Plie Ala 61y G6lu The Tle Pro

510
Leu Ser Als Trp Val Glu Tyr
525
His Gly Yal Gly Thr Cys Ser
Ga

Yl ﬁmg Asn Ala Ale Arg Val
itat 560

Asp Gly Ser Ile Pro Pro Thr

10 576

Phiee Ty Ala Met Ala Let Lys
G40

Ala Ser Met Gln
G5

¥al ¥al Ser Leu &la Als Ala

3 16

e 61y Als Ser Len Lew Thr
30

Val Asp Tyr Ile Tle Ala Gly
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[0070]

35 44 45

Gly Gly Leu Thr Gly Lew Thr Thr Alas Ala Arg Leu Thr Gla Asn Pro
&0 ab i)

Asp Tle Thr Val Leu Val Tle Glu Ser Gly Ser Tyr Glu Ser Asp Arg

65 0 5 8O

Gly Pro 1le Tle Glu Asp Lew dsn Ala Tyr Gly Asp [le Phe Gly Ser
85 g0 95

Ser Val Asp His Ala Twr Glu The Val Glu Leuw Ala Thr Asn dsn Gln
100 106 110

Thr &la Leu Ile Arvg Ser Glv Asn Glv Lep 6ly 61y Ser Thy Leu Val
115 120 125

Asn Gly Gly Thy Tep The Arvg Pro His Lye Als Gla Val Asp Ser Trp
130 135 14n

Glu Thr Val Phe GIv Asn Glu Gly Trp Aso Trp dsp Ser ¥Yal Als Ala
145 150 155 160

Tyr Ser Leu Gln Ala Glu Arg Ala Avg Ala Pro dso Ala Lys 6ln 1le
165 170 175

Ala Ala Gly His Tyr Phe Asn Ala Ser Cys His Gly ILle fsn Gly Thr
180 185 190

VYal His Ala Gly Pro Avg Asp Thr Gly Asp Asp Tvre Ser Pro Ile Yal
195 200 206

Lys Ala Leu Met Ser Ala Val Glu Agp Arg Gly Val Pro Thr Lys Lys
210 215 220

Asp Leu Gly Cys Gly Asp Pro-His Gly Val Ser Met Phe Pro dsn Thr
225 230 235 241

Leu lis Glu Asp-Oln Val Avg Ser Asp Ala Ala drg Glu Trp Leu Leu
245 250 255

Pro Asn Tyr Gln Arg Pro Asn Leu Gln Val Let Thr Gly Arg Tyr Val
260 265 270

Gly Lys Val Leu Leu Ser Gln dsn Ale Thr Thr Pro feg Als Val Gly
275 28D 28h

Val Glu Phe Gly Thr His Lys Gly Asn Thr His Asn Val Tyr Ale Lys
2490 295 A

His Glu Val Leu Len Ala Ala Gly Ser Ala Val Ser Pro Thr Ile Leg
305 310 316 320

Glu Tyt Ser Gly Ile Gly Mel Lyvs Ser Ile Leéu Glu Pro Leu Gly 1le
326 330 335

Asp Thr Val ¥Val Asp Leu Pro Val Gly Leil Asn Leu Gln Asp Gln Thr
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[0071]

340 M5 360

Thr Ser Thr Val Arg Ser Arg 1le Thr SBer Ala Gly Ala Gly Gln Gly
365 360 36b

Gln Ala Ala Trp Phe Ala Thr Phe dsn Glu Thr Phe Gly Asp Tyr Ala
370 376 380

Glu Lys Ala His Glu Leu Leu Asn Thr Lys Len Glu Gln Trp Ala Glu
385 390 395 400

Glu Ala Val Ala Arg Gly Gly Phe His dsn Thr Thr Ala Leu Leu Ile
405 410 415

Glo Tyr Glu Asn Tvy Avg Asp Trp lle Wal Lys Asp Asn Val Ala Ty
420 425 430

Ser Glu Leu Phe Lew Asp The Ala Gly Val Ala Ser Phe His Val Tep
435 440 45

Asp Leu Leu Pro Fhe Thr &rg 6ly Tyr ¥Yal His e Leu Asp Lys Asp
450 455 460

Pro Tyr Leu Arg His Phe Ala Tyr Asp Pro Gln Tyr Phe Leu Asn Glu
465 470 475 480

Leu Asp Leu Lew Gly Gln Ala Alan &la The Gln Leu Ala Arveg Asn Ile
485 480 495

Ser Asn Ser Gly Ala Met Gl Thy Tye Phe Ala Gly Glu Thre Ile Pro
500 506 510

Gly Asp Asn Leu Ala Tyr Asp Ala #sp Leu Ser Ala Trp Val 6lu Tyr
520

515 h2h

Ile Pro Tyr Asn Phe Arg Pro Asn Tyr His Gly Val Gly Thr Cys Ser
530 535 540

Met Met Pro Lys Glu Met Gly Gly Val Val Asp Asn Ala Ala Avg Val
545 550 b fle14]

Tyr Gly Val Gln Gly Leu Arg Val ITle Asp Gly Ser Ile Pro Pro Thr
565 B0 575

Gln Met Ser Ser His Pro Met Thr Val Phe Tyr Ala Met Ala Lew Lys
580 GG 500

Val Ala Asp Ala Ile Leu Ala Asp Tyr Ala Ser ¥Met Gln
595 (3 #15] s

<210 62
11y 1818
<2125 DNA
213> Bl

<400> 62

atgtetacte teetteteag cleogettoly gloleectog clgegrenet goeacactae

atcaggagea atggeatega agecagecle clgactpace ceaageagel tgeoggeege

97
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actgtegact acatcatege
acgpagaacce cegatateac
getectatea tigagracot
gectacgaga etgtogaget
geteteggtg getetaceot
gltigacteat gapagacegt
tacteeetee aggotpageg
tactitaatg catcetgeca
getgatgact actoccecat
cocaceanga aggactlagy
tigeaceaag accaagtigeg
egleceaare tgraagltoot
getaccacae ctegtgecogt
gtetacgeta ageacgaggt
gaatattcoog glatoggaat
gacelgeceg Tiggictcan
acetcegeng gtgeecggaca
ggegactacg cogasaagge
gaggeegteg ceegtggegg
taccgegact ggatcgteas
geagtggeca gitteeatgt
ctegacaagg acceetacet
ctigacetge teggecagge
gecatgeana cttatttege
gacttgageg cotggpttea
gegtacttget ccatgatgee
tatgetgige agggactgeg
cataggatga cggtetttia
tatgetteca tgeagtga
<210> 63

<211» 1BIB

212> DNA

213> Mt

400> 83
atgtetacte teetigigag

ateaggagea atggeatega
actgtegact acateatege
acggagance cegatatcac

ggtectatea tigaggacot

tggtggagetl
tptgotigte
gaacgeitac
cgecaceane
cgteaacpgt
eticggaaat
tgetegegea
fggtatcaat
egteaagpet
atgeggtead
ctatgatged
cactyggacgy
tggegtggan
ectoctggee
gaagtecatt
coricaggac
Bggacaggee
tecacgagelg
attocacaac
ggacaatgte
gtgggatety
cegecattte
tgeegocact
tgpagagact

glatateere

ctgactggac teaceactge
atepasagte gotoctacgs

gatgacattt tlggeageag

Aateagacty cgotgatucy

gredcetgea ctogeccoea
gagggelgen actggeacag
epaantgoen ascagattge
gatactgtee ‘acgeoggace
cteatgagey otgtogasga
coceatggte tgteeatgtt
gotegtgaat gictedtoce
tatgtipegaa aggleotgot
tieggeacce acaagggons
gotgratoce otgteteten
ctagageeto tigeaatiga
cagaccacet ctacegtocy
getiggtteg ctaccticaa
ctoaacacea agetggagea
acgacegett tgoteateca
geatactegg aactottect
ctgecottes ¢tagaggata
gratacgace oteagtaett
cagetggece geaacatete
attecoggtyg acaacetege

tacagctice gecctadacta

gaaggagatg
agteateogat

tgeeatggee

ctegetigte
agocageote
tggtggaggt
tgtgetigte

gaacgeitae

gregetgtig togacaatge
geitetatto cecetacgea

ttgaaggtty cggatgerat

gtetecoteg otgoggeeat

ctgactgace Coanggagy
ctgactggac teaccactge
atcgasagty goteotacga

gRtpgacattt tiggeagoag

98

tgoecegtotyg
gtetgacaga
tgtggaccac
ctecgraaat
cadggracaa
cgtggoeges
tgotggeoae
cegegatace
cageggegtt
cuceancace
caactaccag
CagcUaganc
caccoacasc
caceatecte
eacegtegtt
cteacgeatt
cgagaccitt
gtgggeogaa
gtacgagaace
cgacacggee
cgtacacate
teteaacgag
caactoeggt
gtatgatgee
ceateptete
tgccegtgty
aatgtegtee

etiggeggat

cecacactae
tRpecggecge
tgecegtetg
gtotgacaga

tgtgaccac

180
240
300
360
420
480
540
6060
660
20
780
840
960
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1818

60
120
180
240
300
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[0073]

gectacgaga
gEleiegety
gttgacteat
tacteccten
tactttaaty
ggtgatgact
ecccaccaaga
ttgeacgaag
cgteceaace
getaceacae
gtetacgeta
gaatattoeg
gaccigeceg
accteegeeg
gEegactacy
gaggecgieg
taccgegact
ggagtggeen
ctegacaagy
ctigacetpe
geealgeaaa
gacttgageg
ggtacttget
tatggtatee
cattigatga

tatgetteea

210> 64

ctptogaget
geletaceet
gggagacegt
aggetgages
caticetgocs
acteeeceat
aggactigeg
accaagigey
tgeaagiert
ctegtgeegt
ageacgaggt
glateggaat
tiggtetcan
gigeeggaca
CCRARNAEEEC
CeCELERCER
grategleas
gitteeatgt
acccoiacet
teggocagge
cttatitege
celgggttga
ceatgatgeo
agggactgeg
cgegtetitta

tgeagtga

<211» 1818

<212> DNA

<213 HhE

<400> 64
algletacte

ateaggagea
actgicgact
acgragaace
ggtectaten
gectacgaga
ggteleggly
gtigactcat

tactecetcee

tectigligag
atggeatega
acatcatege
ccgatatcac
tigaggacet
ctgtegaget
getotaceet
gggagacegt

aggetgagey

Ggecaceane
cgloaacggt
ctteggaaat
tgetegegesa
tggtativent
cgteaagget
atgeggtgac
ciotgatgee
cactggacgy
tRgegtggas
ceteotgges
gaagtocalt
coticaggae
BEgacagRen
toacgagotyg
altecacaac

gracaatgte
gtgggatctt

asteagactg
gaeacotyga
Bagggrtgea
ceanatgoea
gotactgloo
cteatgagey
ceocatggty
getegtgaat
tatgitgraa
Treggeacee
getggateeg
ctagageeto
cagaccacet
goetigptten
ctoaacaces
accaccgett
geatactogy

ctgooottod

cgetgatecg
ctegeeoees
aetggracay
asvagattee
acgocggace
ctgtegaaga
tgtocatgtt
gpotcotoce
aggtectget
acaagEgean
etgretetee
Tlgpasiiga
etacegtoeg
etacorbcaa
agotggages
Tgetcateca
aactottoet

etagaggata

cogeeatiie
tgeogecact
tggagagact
gltatateceg
gaagpagatg
agteatopat
tgeeatggee

ctegeiigte
agecageoto
tggtggaggt

tgtgoitgte

goatacgace
cagetggooe
avtecegpty
tacaact oo
ggeggtettg
gottctatte
ttgaaggtig

gleteceteg
ctgactgace
ctgactggac

ategaaagtyg

Creagtacty
gesacatelo
agaastiege
geoetaaela
ticgacaatee
ceeetacgea

cggatgecat

crecggaaat
cagggcacas
cgtggecgee
teetggeeac
teggatace
caggegegtt
ceoeascacc
caactaccag
cagecagaac
cacecacaae
caccateste
cacogtegtt
cleacgeatt
cgagacctit
gtgggncgaa
gracgagaac
ogacacggen
cgtacasatc
teteaacgag
caacteoggt
gtatgatgeo
ceatyggtety
tegceegtgte
aatgtegtee

cttggeggat

clgoggceet
coaaggaggt
teaccactge

gotectacga

EareitgAtn B i
egecactaac
cgteoaacggl
clteoggaaat

tgetegegea

LESCENE
aateagaely
ggeacetigga
gagrgetgga

ceaaatgeea

99

tlggcageag
cgotgateey
c¢togecacea
actgegacag

ascagaltpge

cocacaciac
tgooggeege
tgocegteoty
gloigacaga
tgtggaceac
ctecgeaaal
caaggeacan
cgtpgoecgee

tgetgeceae

420
480
540
600
660
720
780
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tactitaalyg cateetgeca
getgatgact acteccecat
cecaccaaga aggactigee
ttgeacgaag accaaglgeg
cgteccance teraagtoot
goetaccacae ctogtgeegt
gtetacgeta ageacgaggt
gaatatteeg gtatcpgaat
gacetgeeeg tiggteteaa
acclecgeeg glgecggaca
EEcpactacy coganaagic
gaggecgleg eceglggegs
tacegegact ggatestoasn
geaglegeea giitecatet
ctegacaagg accootacet
ettgacetee toggecager
geeatgeaaa eftatttege
gactigageg cotgpetipa
getactiget ceatgatgec
tatgegtetec agegacigeg
cateetatga eggtettita

tatgetteea tgeagtea

tggtateaat ggtactgtee
cgtoaageet cteatgagog
atgegetgac coecatgety
ctetgatgee getegigaat
cactgeacey tatgtiggan
tggegtgeas tteggracee
coteotgeee gotgrateog
gaagtecatt otagagecte
cotlcaggac cagaccacet
gegavagper gettepttep
teacgagelg olfeaacaces
attooacaac accaccgott
gpacaatpte geatactogy
gheeeatelt olgecetiion
cogoeatite geatacgace
tgecgecact cagotegcne
tggagagact atteeegply

gtatatoceg tacascttoe

acgceggace
ctgtogaaga
tgtocatett
geotectece
ageteotyet
acdaagareaa
otgtoteten
ttggaattea
etacogtocg
shasettoan
agctaggagca
tgoteatena
asactettoet
clagageata
eteagtactt
geaacatete
acaaccioge

gooctaacta

gaaggagaly geeggtgity
agteategat ggttetatic

tgecatgges ttpaagetty

100

tépgacaatye
cecotacgea

cggatgeeat

cogegatace
caggggegtt
Cercancace
caactaccag
cageeagane
CACCCACAAC
cavcateote
cacegtegtt
clteacgeatt
cgagacettt
gtggeccgan
gtacgagaac
cgacacggee
cgptacacale
tetcaacgag
caactocget
gtatgatgee
ceateptete
tgeccgtaty
aatgtegtee

eltggoggat

1620
1680
1740
1860
1818
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GolA BB E)
GOLP. o & &1

GOLA, 29k )
GOLP. B H)

GOTA. B ]
GOLP, w5

Gola. Bl
GOLP, ek d )

gola, SR
GOIP. R

6ol Eagl
60{P. BodEF]

HHEW & % 4
GOIP. eohrd %]

GOLA. Ea )
GO[P. Rl

GOLA. E i)
GOLP. e F a1

GOLA. ]
GoLP, Rk &1

Gola. Bl
Go[p. A& &1

gofs, gl
GoIP. R E &l

sofa, EaE]
sop. RsrF ]

MQTLLVESLVVSLAAALPHY - IRSNGIEASLLTDPKEVAGRTVDYTTAGG 49
MVSVELSTLELSAAAVQAYLPAQQIDVQSSLLSDPSKVAGKTYDYETAGG 50
HOTIITNDR DHe W, DL TR DNk, D DR Rl

GLTGLTTAARLTENPDITVEVIESGSYESDRGP T IEDLNAYGDIFGSSVD: 99
GLTGLTVAAKLTENPEIKVLV IEKGFYESNDGATTEDPNAYGQIFGTIVD 100
sk, W Tk, s, ok W AR, ekl dukelon kel 1 ek

HAYETVELATNNQTAL IRSGNGLGGSTLVNGGTWTRPHKAQVDSWETVEG 149
QNYLTVPLINN-RTNN IKAGKGLOGSTLINGDSWIRPDKVQIDSWERVEG 149
Do ook f kI3 el D Ddkiokiokeiok ok, Diokiok ok doieisk, ook

NEGWNRDSYAAYSLOAERARAPNAKQTAAGHYFNASCHGINGTYHAGPRD 199
MEGHNVDNMEEYHKRAEAARTPTAAQLAAGHSFNATCHGINGTYQSGARD 199

Soptakiak, & R Dk wkid ok klbbkE bbbk ekl DR kR

TGDDYSPIVEALMSAVEDRGVPTREDLGCGDPHGVSHMFPNTLHEDQVRSD 249
NGOPHSP IMEALMNTYSALGYPVQRDFLCCHPRGVSHIMANLDENQVRYD 249
LED DESRIRERE DR, R DIERD BRE CRIREIEED R % RIS %

AAREWLLPNYQRPNLQVLTGRYVGRVLLSQNATTPRAVGVEFGTHEGNTH 299
AARAVLLPNYQRSKNLEILTGOMVGRVLFKQTASGPQAVGYNFGTNRAYNE 290
sk, dokokionin, dkel TloRT dioiioR ], %, R DB DRI

NVYAKHEVLLAAGSAVSPTILEYSGIGMESTLEPLGIDTVVDLPVGLNLR 349
DVFARHEVLLAAGSAISPLILEVSGIGLKSVLDGANVIGLLDLPVGINMG: 349
T iomioioiicioloiok Dol keliolololoR T30k T TRk T 0k

DATTSTVRSRITSAGAGQUQAAWFATENETFGDYAEKAHELLNTKLEQWA 399
DUTTTTVSSRASSAGAGQGRAVFFANFTETFGDYAPQARDLLNTELDQWA 399

R ek ] o e e ANk i Aok

EEAVARGGPHNTTALLIQYENYRDRTVKDNVAYSELFLDTAGYASFDVID 449
EETYARGGFHNVTALKVQYEN YRNWLLDEDYAFAELEMDTEGK INFPLWD 449
Et Ldedok kIR R LT TR DR DRk ek Db

LLPFTRGYVHILDEKDPYLRUFAYDPQYFLNELDLLGQAAATQLARNISNS 499
LIPFTRGSVHILSSDPYLWQFANDPKEFLNEFDLLGQAAASKLARDLTSQ 499
selskdooke deksiok, | dekiok Dok shek D Dobeleke DokoloRdkololok DDkl T

GAMQTYFAGETIPGDNLAYDADLSAWVEY IPYNERPNYHGVGTCSMMPKE 549
GAMKEYFAGETLPGYNLYONATLSOWSDYVLONERPNWHAVSSCSMMSRE 549
sk koo Tk dok, ok ek B TRD ekl ok R Dueleiok, TR

MGGWDNMRWGY%LRVIB(}SIPPTGMS\S’{V\(_LTVFYE&MALKMMILA 509
LGGYVVDATAKVYGTQGLRVIDGSTPPTQVSSHVMT TFYGHALRVADATLD 589
IREREE TR IRRE, £ : R,

DYASHQ 605
DYAKSA 605
ko,

B#F1
F552)

K1

101
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FAD-GDH[P. & X A1 % %] MRSLIGLALLPLAVAVPHASHKS —rmrmmmm—~DSTYDYTIVGGG 35
FAD-GDHLP, 344 %1 MRSLISLALLPLAAAVPHVSRSS ETTYDYIVVGGG 35
FAD-GDHIA, A %) MLFSLAFLSALSLATASPAGRARN-—-—-—=—=—=-TTTYDYIVVGGG 36
PAD-GDI[A. B MLGKLSPLSALSLAVAAPLSNST SAKYDYIVIGGG 35

GOTA. Eah 4]

FAD-GDULP. & k414 4)
FAD-GDHIP. #4405 %1
FAD-GDH[A, A o)
FAD-GDH[A. b %]
GOLA. B ]

FAD-GDH[P. & X A1 &1
FAD-GDHIP. # ¥ F %)
FAD-GDHIA. A W]
FAD-GDH[A. X8 %)
GolA. B k)

FAD-GDHIP. & X4 H %]
FAD-GDHIP. B HFE]
FAD-GDH[A. K %]
FAD-GDHIA. £ %]
GOLA. 2 %)

FAD-GDHIP. & & 415 &)
FAD-GDH[P. % #4595 ]
FAD-GDH[A. ity %]
FAD-GDH[A. X #5]
GOLA X &1

FAD-GDHIP. & & 41 %)
FAD-GDH[P. # #1% %)
FAD-GDHIA, K@ %)
FAD-GDH[A. £ ¥ 9F)
GOLA B W]

FAD-GDHIP. E X414 %)
FAD-GDHIP. &4 FF)
FAD-GDH[A. R %]
FAD-GDHA. 23]
GofA. 2]

MQTLLVSSLYYSLAAALPHYTRSNGTEASLLTDPKEVAGRTVDYITAGGG 60

TSGLVVANRLSEQRDTTYLYTEAGGSVYN-NPNVINTLGYGKAFGTDIDY 84
TSGLVIANRESELERVRVLVIEAGGSVYN-NPNVTDTAGYGRARGTDINW 84
TSGLVVANRLSENPDVSVLLLEAGASVEN-NPDVTNANGYGLARGSAIDY 85
TSGLAVANRLSEDPNVNVLILEAGGSVIN-NPNVINVDGYGLAFGSDIDW 84
LTGLTTAARLTENPDITVLYIESGSYESDRGPTTEDLRAYGDIFGSSVDH 100

AYETTAQEHAGGFPQIVRAGKALGGTSTINGMAYLRAGAAQIDAWETVG~ 133
AYETYKQERGGGTRQTVRAGRALGGTSTINGHVYLRAQKSQIDAVERKIG- 133
QYRS INGSYAGCRQOVLRAGKALGGTSTINGMAYTRAEDVQIDVRGRLG- 134
GYQSVNQPYGGNLSQVLRAGRALGGTSTINGMAY TRAEDYQIDARETIG- 133
AYETVELATN-NQTALIRSGNGLGGSTLYNGGTWTRPHKAQVDSRETVEG 148
1 23
NEGWNWKTLLPYFRKSEQFQDPARYPFLDGSGVSFDPAYHGFTGPLKVGY 183
NDGWNWKNLEPYYRKGEKFQVPTDYAFLEGTGVAYDPAFHGYNGPLKVGY 183
NEGWTWRDLLPYYLKSENLTAPTSSQVAAG~—AAYNPAVNGKEGPLKVGY 182
NTGHTWENLEPYYRKSENFTYPTESQTSLG—ASYEAGAHGHEGPLDVAP 181
NEGWNWDSVAAYSLQAERARAPNAKQTAAG—HYFNASCHGINGTVHAGP 197
4
SSTQLNDG-LAQKLNATYQSLDVPYPYNRDANSGDMVGYSVYPKTVNADL 232
TSTQLRDG-LAQVMNSTYQWMSVPYPYNKDPNGGQMVGYSYYPRTVNSEL 232
SGSLASGN-LSVALNRTFQAAG—VPRVEDVNGGKMRGENIYPSTLDVDL 229
T-QIESNN-LTTYLNRTFQEMG~-LPWTEDVNGCKMRGFNLYP-TVNLEE 226
RDTGDDYSPIVKALMSAVEDRG--YPTEKDLGCGDPHGVSMFPNTLHEDG 245

NIREDAARAFYYPYQRRTNLHVWLNTHANKTTWN---EGSEATANGVEVT 279
NIREDAARAYYYPYONRTNLHVWLNSHVYNKLVWE---DGANMTADGVEVK 279
NVREDAARAYYFPYDDRENLHLLENTTAKRLFWK-NGSAEEATADGVELT 278
YYREDAARAYYWPYKSRPNLHVLLNTFANRIVWDGEAHDGHITASGVEIT 276
~YRSDAAREWLLENYQRPRLQVLTGRYVGRVLLS~-QNATTPRAVGVERG 292

LENGRKTVVKATREVILAAGALKSPYLLELSGVGNPDILSKHGITTKINL 325
FSNGTTATVRAAREVILAAGALKSPLLLELSGVGNPDILSRHGIDTKINL 329
SADGKVTRVHAKKEYTISAGALRSPLILELSGVGNPTILEKNNITPRYDL 328
SENGTVRVINAEKEVIVSAGALKSPATLELSGIGNPSVLDKHNTPYKVNL 326
THEGNTHNVYARHEYLLAAGSAVSPTILEYSGICMKSTLEPLGIDTVVDL 342

K 2
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FAD-GBHIP, & XA %]
FAD-GDH{P. 4 &)
FAD-GDH[A. Kb %]
FAD-GORIA. L]
GoIA. BwdE)

FAD-GDH[P. &EAAH K]
FAD-GDHIP. #dF &)
FAD-GDH[A, KB ]
FAD-GDH[A. £ 8]
cofs, ZaE]

FAD-GOHIP, BAAFF]
FAD-GDR{P. FhH &
FAD-GDH[A. K]
FAD-GDH[ A, £ 5]
aola, Z#HE]

FAD-GDH[P. & X 4141
FAD-GDHIP, &1
FAD-GDH{A. A # %]
FAD-GDHIA. @]
GO[A Hihi]

FAD-GDHIP, & XA &
FAD-GDHIP. H Rl 5]
FAD-GDH{A, A ]
FAD-GDH[A. £ 7]
Gola Eib iR

FAD-GDHIP. & X A1H %]
FAD-GDH[P. #HFH&)
FAD-GDHIA. K]
FAD-GDHIA, ]
GOlA. ZWE)

PIVGENLQDUMNNGLKFESKKTYSTDKGSSYVAYPSADRLEPNSTALGAD 379
PTIGENLQDOMNNGLAYTSKKNY T-~KAASYVAYPSAEELFTNATTIGAQ 377
PTVGENLQDRFNNGMAGEGYGYLA-—GASTVTYPS ISDVEGNETDSTVA 375
PTVGENLODQYNSHMDASGNTS1S-—GTKAVSYPDVYDVFGDEAESVAK 373
P~VGLNLGDATTSTVRSRI TSAGAG-~QGQAAWFATENETFGDYAEKAHE 389
5
LLR-KIL.PAYAAQVASANGNI TKARDIYRFPK IQVDLIFKDEIPVARILLS 428
LLR=KLPAYAAQVASANGNVTRAAD T ERFFK IQWDLIFKSHIPYABILLE 426
SLRSQLSDYAAATVKVSNGHMKQEDLERLYQLQFDL IVKDKVPTAEILFH 425
QIRANLKQYAADTAKANGN IMKAADLERLFEVQYDLIFKGRVPTAEVLNY 423
LINTKLEQWAEEAVARGG-FHNTTALLIQYENYRDWI VKDNVAYSELFLD 438
6
G-SGASYSCEYWGSVPFSRGSVHLSSADP-TAAPT IDPKYFMLDFDLHAQ 476
P~FGFTYDSEYWGSYPFSRGSTHISSSDP~TAPATIDPKYFMLDFDFHAQ 474
PGGGNAVSSEFRGLLPFARGNTHISSNDP-TAPAAINPNYFMFERDGKSQ 474
PGSATSVFAEFWALLPFARGSVHIGSSNP-AEFPYINPNYFMLDWDARSY 472
T-~AGVASFDVRDLLPFTRGY VHILDKDPYLRHFAYDPQYFLNELDLLGQ 486
7 8
AQAARFIREIFKTEPLADTAGAETTPGLSTVAAGADDEAWSKFIYSK-YR 525
VEAARFIRELFKTEPFADMAGAETSPGLSAVSSNADDEGHSSFLESN-FR 523
AGIAKYIRKILRSAPLNKLIAKETKPGLSEIPATAADEKWVEWLKAN-YR 523
VAVAKY TRRSFESYPLS~SIVKESTPGYDYIPRNASEQSWKEWVEDENYR 521
AANTQLARN ISNSGAMQTYFAGETIPG-DNLAYDADLSAWVEY IPYH-FR 534
9

SNYHP I TTAGMLIKELGGYYDTSLKVYGTSNVRVVDASYMPFQVCGHLES 575
SNFHPITTAGMMPKETGGVVDTSLEVYGTSNVRVVDASYIPFQVCGHLQS 573
SNFHPVGTAAMMPRS IGGYVDNRLRVYGTSNVRVVDASYLPFQVCGHLYS 573
SNEHPVGTAAMMPRETGGYVDERLNVYGTTNVRYVDASVLPFQVCGHLYS 571
PNYHGVGTCSMMPEEMGGVVDNAARY YGVQGLRVIDGSTPPTQMSSHYMT 584
10 1\ Ayt
TVYAVAERAADLIKGEL==== 592 (5] %
TIYAVAERAADT IKAQM-—-— 590 (53 %
TLYAVAERASDLIKEDAKSA- 593 (F#IF5)
TLYAVAFRAADLIKADAGRR— 591  UF31556)
VPYAMALKYADAILADYASMQ 605 (%1%

K 3

103

3/14 1T



CN 102770536 B W BB B M 4/14 5

AAA AAATGTCTAC TCTCCTTGIG AGCTCGCTTG TGGTCTCCOCT COCTHREGHCC 60
HiodITT  Kozak 7]

CTCCCACACT ACATCAGGAG CAATGGCATC GAAGCCAGEC TCCTGACTGA. CCCCAAGGAG 120
GTTGCOGGCC GCACTGTCGA CTACATCATC GCTGGTGGAG GTCTGACTGEG ACTCACCACT 180
GCIGCCCOTC TEACGGAGAA CCCCGATATC ACTGTGCITG TCATCGAAAG TGGCTCCTAC 240
GAGTCTGACA GAGGTCCTAT CATTGAGGAC CTGAACGCTT ACGGTGACAT TTTTGGCAGC 300
AGTGTGHACC ACGCCTACGA GACTGTCOAG CTCGCCACCA ACSATCAGAC TGCGCTGATC 360
CGCTCCGOAA ATGETCTCGG. TGGCTCTACC CTCGTCAACG GTGGCACCIG GACTCGCCCE 420
CACAAGOCAC AAGTTGACTC ATGGGAGACC GTCTTCGGAA ATGAGGGUTG GAACTGUGAC 480
AGEGTGOCCE CCTACTCOCT CCAGGCTGAG COTGCTOGREE CACCARATEC CAMACAGATT 540
GCTGCTGOCC ACTACTTTAA TGCATCCTGC CATGGTATCA ATGGTACTGT CCACGCCGGA 600
CCCCGEBATA COOGTGATGA CTACTCOOCC ATCOTCANGE CTCTCATGAG COCTGTCGAA B60
GACAGGGOCG TTCCCACCAA GAAGGACTTS GOATGCGGTG ACCCCCATGG TGTGTCCATG 720
TECCCCAACA CCTTGCACGA AGACCAAGTG CGUTCTGATG CCGUTCETSA, ATGECTCCTC 780
CCCAACTACC AGCGTCCCAA CCTGCAAGTC CTCACTGGAC GGTATGTTGG AAAGGTCCTG 840
CTCAGCCAGA ACGUTACCAC ACCTCRIGUC GTTGGCRTOE AATTCUGEAC CCACAAGGGT 900
AACACCCACA ACGTCTACGC TAAGCACGAG GTCCTCCTGE CCGCTGGATC CGCTGICTCT 960
CCCACCATCC TCGAATATTC CGGTATCGGA ATGAAGTCCA TTCTAGAGCC TCTTGGAATT 1020
GACACCGTCG TTGACCTGOC COTTGRTCTC AACCTTOAGG ACCAGACCAC CTCTACCGTC 1080
CGCTCACGCA TTACCTOOGC CGGTGCCG6A CAGGGACAGE CCGOTTGETT COCTACCTTC 1140
AACGAGACCT TTGGCGACTA CGCCOAAARG GCTCACGAGE TGCTCAACAC CAAGCTGGAG 1200
CAGTGEECCG AAGAGGCCOT COCCCOTOOC GGATTCCACA ACACCACCGC TITOCTCATC 1260
CAGTACGAGA ACTACCGOGA CIGGATCGTC AAGGACAATG TCGCATACIC GGAACTCITC 1320
CTCGACACGG COGGAGTGOC CAGTTTCGAT GTGIGGOATC TICTGCOCTT CACTAGAGGA 1380
TACGTACACA TCCTCGACAA GGACCCCTAD CTCCGCOATT TCGCATACGA CCCTCAGTAC 1440
TTTCTCAACG AGCTTGACCT GCTCGGCCAG GCTGCOGOCA CTCAGCTGGC CCGCAACATC 1500
TCCARCTOCG GTGCCATGCA AACTTATTTC GCTGGAGAGE CTATTCCCHG TGACAACCTC 1560
GCGTATGATG CCGACTTGAG CGCCTGGGTT GAGTATATCC CGTACAACTT CCGCCCTAAC 1620
TACCATGGTG TGGGTACTTG CTCCATGATG CCOAAGGAGA TGGOLGGTGT TGTCGACAAT 1680
GCTGCCOGTG TCTATGOTGT GCAGGGACTG CGAGTCATCG ATGGTICTAT TCCCCCTACG 1740
CAMATGTCGT CCCATGTTAT GACGGTCTTT TATGCCATGS CCTTGAAGGT TGCGGATGCC 1800
ATCTTEEC6G ATTATGCTTC CATGCAGTGA 1836 (B 537
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