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L. — oy BSHH-NOX B2 1, HoA & & b — AN @ M 48548 , 5 40 B2 B A= U H-NOX 25 1 AH
Lt 5 T ozt ) 4% 58 A8 20 A8 0o 25 55 BUEINO Jse B2 1 , A BT ik H-NOX £ 11 A B /MFINO s JoL 4 &
A 5K 02, 31 H I o BriRH-NOX £ [ 1) O=fif B9 £ A 1L 21 2 13 1 Oofif 55 8 B 2 E = 4
Z W, I H AP FriA H-NOXER [ FINO Sso 2 P Bb I 2T 85 9 FONO S i PEAR 22 2 1 0% , o firik izt
MI4E SREAR of LT3 R FUR 53R < [P g #8 R A H-NOXI Thr4 . T1e5. Thr8. Trp9. Trp67 .
Asn74.11e75.Phe78.Phe82.Prol15.Argl35HILeul 44, 3f H 3 i Bk 8 AFH-NOX & [ A 42 s
THIE B RS BEH-NOX Y 140L . il pliig #5 R %0 B H-NOX F78Y/Y 1401 5% W8 fiti %= [#] 1 2H-NOX
F142Y,

2. BRI SR BT AR 1 4 B B H-NOX &2 [, Ho v Bir i B H-NOX 25 1 19 O it B9 5 20 7£.20 C /£
100nMF 255nM2 [7] .

3 BRI ZER 1Tk 16 43 B I H-NOX 22 [, He b Birif H-NOX &5 [ 1) Ooftf B9 5 27220 C /T
80nM.

4 ABUCRIESR3PTIR (1) 43 B T H-NOX & [, Horb B A H-NOX &R [ 1 Oofif 25 5 27120 'C /£ 20nM
B 75nM [7]

5. BUMI LR LA () 73 5 T H-NOX 22 [, He vp B s H-NOX &5 [ HINO Jse B2 14 B ML 21 2 3 1)
NO s BE A 22 20 1004

6 . BRI SR 5 T IR 1) 73 & (T H-NOX 22 [, He vp T s H-NOX 25 13 INO Jse B2 14 B Il 21 2 9 1)
NO s R PEAIR 22 21, 000

7 BURE SR 1-64F — T Birids (1) 73 B R H-NOX 25 [ , He o BT IR H-NOX £ [ 1) 4 28l Koee 720 °C
INTELEET0.65s 1

8. BURIEER T FTid i 43 B I H-NOX & [ , Horp B H-NOX 28 [ 0 ) 4l kor s 7E.20 ‘CAE0 . 2157
F0.65s ' JA]

9 AXHNEL R -6 4F— T flrads (1) 73 &5 (I H-NOX 2 [ , Ho b BT A H-NOX &5 [ 1) 4 28l Kore 720 °C
761,355 132,95 2 ],

10 AR FE SR 1-64F — 5 FIF ik 119 49 B (K H-NOX &5 19, He p B ik H-NOX 8 (1 7E4°C P AES K,

R E N -
1L AR SR 16T — T AR 1 2 B I H-NOX & [, H op A H-NOXEE A& & b — A A
FEIZ AR PR FRAZ

12 BRI EE SR 1-6 4 — TP IR I 43 S5 [ H-NOX & (1, Horh R H-NOX &R (98 28 /b — AV R
A5, 55 R R B AR T B AL, P 5 A8 B AR Oo i 15 0 B 5 4 kore  JILET 2K ) 484K SR 2R A/
BRNO Js B2

13 BRI R 1-6 4T — T B 14 43 55 BT H-NOX 25 1, o B iR H-NOX 25 [ 3% [ ¥ i 4 JR
SAEH-NOX T5A. [ g 4 PR B H-NOX 151 Ji hirg #4 IR A0 B H-NOX T5L-P115A. Ji g #4
A H-NOX WOF | JB& i 4 PR 48 I H-NOX WOF-Y 140H. J#& 1 #4 FR 48 B H-NOX  WOF-NT74A . JB&
TS B PR T H-NOX. WOY  JBs yri i 44 PR 42 BT H-NOX. WON JBs el 44 PR 4 BT H-NOX. WOH . JBs i
PR B H-NOX NTAE . JB piirg #4 JR U B H-NOX. NT4A | i g #4 PR B H-NOX NT4H i v 4y
PRAEH-NOX N74A/Y 1401, & phug #4 PR A B H-NOX F78Y/Y 140F | Ji& g #4 B4 B H-NOX
P1LL5A . Ji R #4 R A T H-NOX R135Q- i g #A BT H-NOX. Y140F | i phug #4 JR 45 B H-NOX
Y140A- i phwg $4R A B 1758 -Hi s6 15 g #A B TR 1758 [ i #4 RS B L 144F-Hi s6 .\ i

2
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G SR H L1448

14 BUF EESR1-64F— BT 1 7 B I H-NOX & [, e I H-NOX 82 (1 2 M FL 3P &2 A
AT A AL E A .

15 AR T4 PR 1 0 B A H-NOX & 11, He b i H-NOX & 1 Oy N EE AT BT AR B N

S
16 BRI ER 15 TR 4 B I H-NOX & (1, Horp ik N B A B2 BIE AT A EH B,
17 BRI EER 1-6 T — BUAT R 1 47 S R H-NOX £ 1, H o PR H-NOXER [ A 4l B £ 1 B AT

AEEEN

18 BRI SR L7 ik () 73 & I H-NOXE [, Herp Fr ik H-NOX 2 [ s g I RS I S 1
BATAE E g R EEEA .

19 AR ZER I8 FTIA I 43 B8 FIH-NOX 2 [, Ho o Bl szt 1 48 9 A48 4b T 565 B2 T-SEQ 1D NO:
B [ 1 B PR 4 TR H-NOX ) 55 1 4447 ) L e 7 6

20 AR ISP ) 43 B HIH-NOXER (7, He v ATd i (AR R AL R L1 44F RAE o

21 BUREE R 20 BT ik 1) 43 B T H-NOXER [ , e o FriAH-NOX 5 4 /2 7ESEQ 1D NO: 54+ 43,
ErLIAAF G A [ i phieg $4 PR S T H-NOX B 11

22 BN ZER1-64T— TFT IR 1 40 5 T H-NOX & 1, H Hp Fr ik H-NOX 2 A R &2 1, B
AR FLA S AL REH-NOX &5 M3 A 5 — B 1 B0 9 B A

23 BUREE R 1-64F— TR B 43 B R H-NOXEE H , Hp B H-NOXEE A M A TR &
.

24 BURE R 1-64F— TFT R (1 40 B I H-NOX £ 1, H 4845 4 BI BT iR H-NOX B2 1 .

25 BRI SR 1 -64F— T3 TR (1) 43 B9 IR H-NOXE& [ , e o B H-NOX £ 11 45 & — sk 2 b
IERINE AP S TR

26.— P BSHH-NOXEE A, A& 2 D — AMm MR R AR, 5 A R B A2 A H-NOX 25 11 AH
Bt 5 P 328 ) 4% 5 A8 505 0o i 125 55 B ENO S B M 5 o ISR H-NOX 2 11 DA B /INRINO S5 B P 45
A I 5IR02, 3 H H iR H-NOX 88 [ 1) O=fiff B8 5 HUAE 20 'CAE InMB! ImM 8], FF H I Bk
H-NOX & [ FRINO S B PEAE 20 °C/NT-700s ™, e rp BT 8 (48 9 A8 xsf o2 T34 [ 1 9 1 ke B «
Mg R S EHH-NOXH Thrd « 11e5. Thr8. Trp9.Trp67 .Asn74.11e75.Phe78.Phe82.Prol15.
Arg135FTLeul 44, 3 HH p Bk 58 AFH-NOX £ [ A5 A2 5 ol #4 RS B H-NOX Y140L. Ji phig
PRAHFEH-NOX F78Y/Y140LEK W ifi 72 [#] B 2H-NOX F142Y,

27 BRI L3R 26 B ik 1) 43 B T H-NOX & [, L R Br ik H-NOX £ [ 1) O fiFf 125 55 B AE 20 °C 1E
2nMB50uM 2 [7]

28 BRI LR 27 B ik (1) 43 B T H-NOX 2 [, L Fr ik H-NOX £ [ (1) O i 125 55 B AE 20 °C /E
50nMEI|10uM [7]

29 RO LR 27 B il (1) 43 B T H-NOX 2R [, L Br ik H-NOX £ [ (1) O fiff 125 55 B /£ 20 C 1E
20nMB 2uM2 [7]

30 . BRI LR 26 T3k 1 73 28 U H-NOX 22 5 , e v i H-NOX £ [ FONO e B2 P bE I 41 82
[FINO Jz B PEAIG 22 /D 1065 o

31 BURE SR 305 BTk (1) 43 2 B H-NOX Ex [ » He v Bri H-NOX 28 [ RINO = B2 1A L il 21 2
N0 S M PR 2 /0 10065
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32 BRI ZE R 31 BTk (4 43 S I H-NOX & [ , I A BTl H-NOX £ 1 [¥INO e R P L 1fi 41 2
[FINO Jsz B PEAIG 22 20 100065

33 BRI R 26 FT () 43 55 (I H-NOX & 14 , o BT iR H-NOX 8 (A INO S BL /N T 1. 0571

34 KR B3R 26—324F — T ik () 23 85 T H-NOX £ (4 , He o FIT SR H-NOX 25 14 ) %o} 28 ko £ 7E
20°CAEL.0s " 316.0s 2 ],

35 . BRI B3R 26 -3 34T — T Bk 1 43 23 (1 H-NOX & 11, He v BT i 2 1 1) X S kor £ 7520 °C /N
TEZET0.65s 1,

36 . BRI EE 2R 35 Fr ik 1Y 43 B B H-NOX & 1, Ho o B ik H-NOX & 1 B9 % 28 kor £ 720 ‘C 7E
0.21s '30.65s 2 [A],

37 BRI EE 3R 26 -3 34T — T Fr ik 1 43 75 (U H-NOX &5 11, He b BT iR H-NOX & (A Y L 40 3% H A
AT C /N T 1h L,

38. BRI B3R 26 -3 34T — T Birads (19 43 B T H-NOX 2 [ » e o BT i H-NOX 2 [ 1) Oo i B3 5 24
£20 °C £ 20nME 2uM.2 [8] , 3 HLH 1 FrR H-NOXEE 9 15 4 kor e FE20°CAEL. 05 H16.0s ™' 2
E]

39 BRI B3R 26 -3 34— L Birads (19 43 B9 T H-NOX 2 [, H o BT i H-NOX 2 [ 1) Oo i B9 5 45
520 °CAE20nMEN 2uM2 18], 3 LI A BrRH-NOX & (A (1 40 3 [ AR AE37C/hFih

40 BRI ZER 26 - 334 — T AT IR 19 73 B R H-NOX & [, Ho P BT IR H-NOX £ 1 1 Ot 725 55 4L
7£20°C £E 20nMF 2uM 2z 8], 3 HH b Bk H-NOX 2R 19 AUNO e B P AE20°C/NT700s

41 BRI EE R 26-334F — Uik (1) 73 B T H-NOX &2 [ , H v I IR H-NOX £ [ 1) X 2 ko se £E
20°CAEL.0s ' $16.0s ' 2 7], 3f HH o A H-NOX & (A (¥ 40 3% H A E R /37 C/hF1h
-1

42 RN EE R 26-334T — AT IR 1) 73 B (T H-NOX &R [ , e o BT IR H-NOX £ [ (1) %) 28 ko e 7E
20°CAEL.0s " 316.0s " 7], JF HLH o Bk H-NOX £ [ FINOJ ML PEAE 20 °C/F 7005

43 BRI LR 26 -3 34— T Fr ik (¥ 43 25 T H-NOX £ 1, He b BT iR H-NOX & (A Y L 40 2% H 4R
PR ZRAESTC/NT Lh Y, 3 HH o B H-NOXE [ [KINO s N PEAE20 °C /T 70057

44 TR SR 26 -3 34F— T BT ik (1) 23 55 (I H-NOX 25 (4 , e b I 40 2K 45 4 3| il iR H-NOX £
=P

45 . BRI E R 26 -3 3HAT — T BT H) 43 5 H-NOX B2 (4 , Ho b FrikH-NOXEE A B & /b —
IAEITAMEE ) TR

46 U LR 26 -334E— TR 14 4 BSATH-NOX 25 [ » Hovp iR H-NOX2& [ 6 5 & Ab— A
KA, 5 AH B B AR R B AH L, Firad SR A8 D50 O fif 125 0 B 0 Sl kore  MLZL 2R A AL IR 22
A1/ BINOFE E Tk

AT R EE R 26-33F— TR K 4 B (MH-NOX & [, Kb fridH-NOXE B & E b—A4
A, 5 A R B AR R 1 AH L, T I 98 A P AENO Jse I8 2k o

48 KU EE SR 26 -3 34F — TR 1) 73 B8 (I H-NOX £& [ , He vb T iR H-NOX &5 13 1% [ it g 4y
PRACEEH-NOX 15A i phig 34 PR B H-NOX 151 Ji pp g #4 PR A B H-NOX  I5L-P115A . i pjig
PR THH-NOX WOF ., Ji g 34 PR T H-NOX WOF—Y L40H ., J#& I8 Ay PR A BT H-NOX WOF-NT4A
i G R PR AU T H-NOX. WOY « Jis I8 A R 480 BT H-NOX. WON ., i g 5 PR A T H-NOX. WOH . Ji& it
G RS T H-NOX NT4E i phiig #4 PR BT H-NOX N74A | phig 35 JR A2 T H-NOX N74H. B pig

4
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PR EH-NOX NT4A-Y140H. i phig #4 SR E H-NOX F78Y-Y140F . i i 35 B 4 B H-NOX
P11I5A & pig # RS B H-NOX R135Q. B Mg #A PR A T H-NOX  Y140F . J# g 4 R 48 BT H-NOX
Y140H. i g #4 RS B H-NOX Y 140A | B M Rg #A R T 1758 -Hi 56 i g A R 1758 )i
TS B PR A T L1 44F-His6 i phig R S B L144F .

49 BRI ZE R 26 -3 34T — T Fr s (¥ 43 125 T H-NOX £ 1 , He b BT iR H-NOX & (1 NI L3l W i
H AT A AL EE

50 . BRI ZE R A9 TR 9 73 BESIH-NOX 8 [, Ho I IAH-NOXEE oM A A BT AE A N R

o
51. BURIE R0 TR 43 B HIH-NOX & (1, Ho b ik N B2 (1 AB1 B ATAE B .
52 AUREE R 26 -3 34T — T AT 1K) 7 T H-NOX & [, He o1 Fr iR H-NOXE& 11 4 4 1 25 11 B¢

fTAHEHNEEA .

53 BURIEE R 5 2FTIA I 43 2 (KT H-NOX & (1, H v BT IR H-NOXER (1 i ol #A R S 22 1
AT A B KA EEA .

54 AURIEER 53 FITA 1K 43 25 [T H-NOX & [, Ho o i 78 1) 48 58748 &b T %F R.-TSEQ 1D NO:
BAF s g i R A T H-NOX ) 55 14467 ) B R o7 1

55 . BUFIEL R 53 AT I 4 B8 I H-NOX & (1 , Fo P BT aze 48 98 A5 L1 44PRAE

56 . A EL R 53554 — TUFTIA 1 7 2 (FIH-NOX & (1, H v BT IAH-NOXEE [ /& 7ESEQ 1D
NO: 5AH AL E L1 44F 545 [ Jp g #4 R T H-NOX B2 [ o

5T AR EE R 26-334F— T AT IR 19 43 BS [T H-NOX & (1 , o rp FriAH-NOX 22 1 &Rl A 8 T
BT Bl A 2 (A A FEH-NOXZ5 M350 A 5 — B (1 (3 4 B 4 3

58 AU EE 2R 26 -3 34T — T ATk ¥ 7 B T H-NOX &2 (1, Ho o FriAH-NOX &R (1 N &5 & T 5%
L%,

59 . BUFIZL R 263 34T — T FTid 1) 73 B (T H-NOX & [ , H 48 45 4 B iR H-NOX B [

60 . BUF R 26 -3 3T — I AT IR K 4 T H-NOX & [, Ho b iR H-NOXEE (1 45 & — Fi i 2
Folt i S5 A B KSR

61 . g AU EE SR 1-60 AT — T3 Firdk T H-NOX £ [ (1) EEZHAZ TR

62. B, HAL B BRI ZER6 1 TR I 1 -

63. 4, HADL B BRI ZER6 1 TR % 1 -

64 . 4, HAD F BRI B R 62 BT K B4

65. ;= AEH-NOX & [ [ 75 ¥2: , B0 6 7038 & BTk 82 1 = AR I 45 10 1 5 37 & A A% BR 11 4
HL L ISR A% B 2 B R SR 1 -6 0 4F— T3 BTk T H-NOX & 11

66 . AUFIER65FT IR K 7715, 3 — B A FE 200 A H-NOXER 13 (1) P 1%
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RTE8EENAESYIR T E

[0001]  AH1iE & HiE H 82007455 H21 H A1 5 29200780027798 . 7 i “ T4 4%
G BRI B RIFRER 2 ZHIE .

[0002]  AHZCHHIFAIAE G

[0003] A HIiEER20064E5 H22H HiMichael A.Marletta.Stephen P.L.Cary.
Elizabeth M.BoonfllJonathan A.Wingerf2AZ K& H A “Engineering H-NOX Proteins
for Therapeutic Nitric Oxide and Oxygen Delivery” 32 H G HiF 7% '560/921,
505 (R 211 '5B06-084) B a5 - 1% 3K H llm ) HiiE T-2007455 H1 H M 2006485 H22H 2758
1) 3% [ SC H HIE 7515 11/440, 588554 MmN H i , Ho AT W 2l it 51 A 25 8 B k5
No

[0004] G FHRIR G BT FL B A ) 75 1]

[0005] M55 HH % 4x 5 DE-AC03-T6SF %% By o 3 [ BURT AE 45 T 48 1 i I AT ART & Ml o m] g B
AR

F AR s

[0006]  AHIIE P S H-NOXH 1 S A B AT D4 ik 201 v c H-NOX &R Ak 1 — Mo v T
TH, T m A SE5%0:, 3 TSR B 1R 3% 1502,

[0007] ‘KEAE =

[0008] (i1 I FR G0 H AT A AE 1 XU 0™ B 1Y) =g R P o TV 43 R Al i S 2 L P 4 T
TR A% 48 S R ATHT V= 1R 28 1R 9 55 S o Jal i A i () s 6 428 £ i 1L 28 2 1) 10 T o Ut
A 5 52 PR )AL 35 AT R PR O e 3R I 28 ) 75 3K S 40 20 M 0 387 ) DR AT B S RN V4 R 11 75 2240 PR
il 8 B 0L ) AT A T R B T VRARC FH e R R U R T B BRI P AR e RV, I AE K 2
HUN LT H e B B I mT R o DRI 1) 28 RHZH 2R 528 40X (02) BAZZ i R T 2% i B ik
AGIERIER S FEZEREIT B AR,

[0009]  7ESEH , A BT M40 & B BT EpE e T AN S8 B AE T A dE 2 Fi A T202
WAL (5 Spahn,D.R.%Z A (2005) , “Artificial Os:carriers:status in 2005,”
Curr.Pharm.Des. 11 (31) :4099-4114Z53k) , 440 TREE A ML ZL 8 F (B, SR L) 56,
022,849) o AR, — Ly 71 1 ML AR A, a2 T 40 & A R AR L B T e S — %
ARG (NO) 1) s LA 1T 52 B o BRI & NOZEAR P 22 Fh B B R (1) 1 45 o AR Ak 22 (5 A0 R #5
TEH, B FE PR AL T L SO0E L /MR BEER AN B iy S L 8- F i WL TR S 1 NO B H: 5 45 &
B ML 2L ER [ 1) 02 B, T R e 8k ML 21 2 1 R A IR 6 o I 21 35 2R FINOFR i 1 45 & 1 4 1 4
Ak, I B R R AR H 0t IR DA 2T 3 WL E2 B0 NOAREE (00, i i 35 [ &R 56,
455,676) o

[0010]  HH T-NOFF &l th 7 A FH W FE A& N A RIRHINOJE % (turnover) o 2945 T o4l fa i
HIL2T 8 I, NOJ™ A2 5 Y 6 2 [R) 1 ~F- i e a5 D 40 . 1) T 0 8 1 1) s 0 T 48 240 A% o NO 5 45
A B L2088 A 00 [H) PR A8 A SR AS AT T8 Y, 3 B8N0 S O AT £ 88 [ BB IR o (R A I Fi 15k
MLET 8 A i B 1 1 52 HH AR 56 /NI NOZE A BV A 0245 5 1 ML 21 8 (A 78 AR BRI AR H 42 A 4K
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ANTTET , FH A 28R 1 S T4l B0 E M L 40 8R

[0011]  —HNOZFEIMLLLE A RN, EEMNGE 573 F B R, L R LA RPR A .
B4, NO5 M40 2 11 (F B H 0245 4) 145 & mT DARE 1k i 8 & 5 I 98 78 b 5 350 1f e 5 X
A o 75 LS i A0 I 21 B 1 VAR AR 2 e o 22 3

[0012] )5 LU 5% 3 S o7t 75 ZENO M1 401 5 B P 2 7 AE U NOFIT R ML /MR B 4 o 25 3L, R T
NOW AR ML 41 B 1 (LA B A 0245 B) 45 4, ML/ IR S 7T BE 34 N o B 5 0L/ IR Bt 4
CATBE A R LA R A A A, i ke Ao FITLTE 25 o IX ek &5 W) AT 55 I 40 85 11 5 18
T A A BEARFINOAK S W R AE A 5 LA F= A2 6 2 1 ISP ic 4 o B 1 40 /N B4 , NOAH 41
HPERL AN ML (neutrophil) P& T- A RE , 1B 55 S ik >k m] 5 504 Mo B2 45145 o P B2 400 i B 437
15 O 2877 526 1 21 240 it v R e W2 38

[0013] T i 21 & 1 A A FH ot 16 2 — A il a5 e AT D0 0o ) i 238 R A o 1% vy i A
PERR 1] 7 M 20 8 A A2 BHE AL B (dh A ZH 20 LU R F G B R R R A7 AT
M, 76 B IA O PR 2 BT 32 sh ik B A A 3 T 140 25 19 A0 Iy A o SR A 02
JECRT B H T e AU PR LA WA S BT 51 S LY 4 Wins LowfBis0) o Ik Ah, BT I 40 8 3 1) 1f
TR FH it 52 28 I 48 M 4 M 20 2 1 A 2 RO R R BR 1 BT R VB B 2 R T ML 2R i
TC A M 1) 4T 2 1 9 ML 20 8 1 S2 AR A7 AE BT 80 T 4 M ) 1M 40 8 11t mT B8 51 AR B ik 3
A REAEH T /N ERFIINOFE /S, 51 4e A SR LA IR AG -

[0014]  HH T E B M A & 0 R BR PEATFE MR v KB =, 0 e B MR A T
IR AT T IEATAE B B W DG T 2 BART 5, B AT BUIRNO S RL PR AN/ B (1) 1 2 AR B
P[] ) I RA FH ot A HH B ) o 19 75 L0225 5 A B8 5 BB B I 28 (of T rate) & & T HAK I
PRE]E T N FH 4R B4R o v o8 1 A2 3 28 140 s 481 1k ol 7 P 0, 6% 400 it A 35 5 2 P (19 A
e, T 5 4 B 41 M 0o B A

[0015] & B MEA

[0016] AR B 3843 2 T IX RE AR AT A IR < 1 AR 0 RN 98 AR H-NOX 8 (1 2L A T I 40 85 (1 IR 75
Z IINOSCREPE , FF DAL I A P2 AR K O A4 o 1 SR A B2, RAZ W] LA 51 AH-NOXER 1, APt A2 AT
X0 FINOFCAR (1) &5 G 5 LitE— D ARAH-NOX E (/B R o344 1 B2 FH

[0017]  —7J7 1, 4% % B LA RAZH-NOX £ 1 N A o PRt , 75— 28 S 7 S, Ak B AIL T
BAT 2 /D—ANGRAZR 43 B FIH-NOX 2 5 5 AH B2HF A2 BYH-NOX E 11 ¥ 0ot 25 5 £ BINO Js B2 4
ELHE , TR 5828 AR T Oafift B85 BUERNO Sz B 1 o A — B8 52 it 7 2, SRAFH-NOX 2K [ 1) Oafift 129
W BT ML E 1 1R O B8 B 2N B0 E g2 W, I HLISAFH-NOX B [ IRINO S b ME L L 4T 2
1 RINO S BTG &2 A 1045 o 7E— 2o St 77 20, SRAFH-NOX £ [ 1 Oo it B3 7 FUAE 20 'C N AEL)
2nMBI £)50uM 7] , 7620 °C R £E£)50nMEB £ 10uM ] , ££20°C N £E £ 20nM B £ 2uM [8] , 7£20
‘CRAELI100nMEN 21 . QM2 [, 7E.20°C R 7E L1 50nME £ LuMZ 1], B35 720 °C R 7E£)100nM
FI| 212550\ [7] 7 — Lo 52 77 0, AT H-NOX 2 14 (1 0o i B 5 076 20 °C T /INT-2580nM, 44l
WIFE20°C R 7EL)20nMB £975nM [1] o 7E— L8 52t 77 AP, R AFH-NOXER [ FRINOJso B2 PR b I 41
B A HINO SR PR 22 2 10065 , 414, b I 41 85 (1 INO S B PEAR 22 2 100065 o 75— L8 52 it 7
X, RAFH-NOXEE A HINO S B PEFE20°C R /NT 297005, Bil T, 7620 °C R /T £1600s ™
500s '.400s'.300s.200s1.100s.755 1,505 1. 2551, 20s . 10s 1505 1351257 1.8s
11,551,257 1.051.0.8571,0.7s ' ERO. 65 o AE— B T, SRASH-NOX B [ R4EL K

7
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kot (ki) 7E.20°C R AEL10. 01 B Z1200s " 2 7], BIANFE L)1 . 05 BN £916. 05 ' 2 7] o fF — LU 5L
T, SEABH-NOXEE 4 1 02 fift 25 55 B AE 20 'C R AEZI100nMB £ 1. 9uM [7] , 3 H 2 AFH-NOX
B AR A kors fE20°C R AEL 1. 355 B L1455 2 [i]  fE— LYt 75 30, TEAFH-NOX 25 [
(AT 2 [ S R AE3T C R /AN T L Th o AE— st 5 s, 58 AR H-NOX B 13 X 48 i ko £ 7E
20°C NAELI1. 355 BI#14. 557 Z 8], I H I8 AFH-NOX & [ (I ML 4T 2 H AL IR ZRAE37C R /)
F2y1h A e sz 2, SRASH-NOXEE (A 42U koes £E 20 °C R AEZ) L. 355 B 414 . 557
2 18], 3 HEAEH-NOXEE [ FINO R MEAE 20 °C R /T 217008 ™ (101, 7£20 °C R /N F 416005
71,5005 10057, 205" B 1. 857 S AE— LB S X, SEARH-NOXER (A [ 40 2 H S ALE 2
FE37TCR/NFZ1h !, 3 HLAEARH-NOXER [ (N0 B PEAE 20 °C R /T #5700 (Bl 41, £20°C
T/AAFZ1600s™.500s . 100s 1,205 1,85 7Y .

[0018]  fE—2Lsijif 77 P, AR I RHEE T A 20— R 2 B H-NOXE N, 5
HH N A2 R H-NOX & [ AH L , BT I S8 AR 2 A8 W 28 Ko s BNO OB ME o 7 — 2 S 75 P, AR
H-NOXZ& 4 X 42 [T kors 7E.20 CEZ10. 0157 21252005 2 8], 7 H 28 AFH-NOX & (4 [{INO Js v
bb ML 21 85 1 (RINO Jse R PR AR 22 2 10 o AE— 2852 5 P, SRAFH-NOX 82 1 7620 C H A /N T B
ST 290.65s 1 (B, 7E20 CLEL0. 21s ' FI£50. 65 ' Z 1)) (YA A kore o E—HE ST i /7 20
Hh, SEAFH-NOXEE [ HH /B i 1 R AUER (T. tengeongensis) S ARTA I E20C R A 41,355
BN L) 185 1IN kore o F —LESL a7 2 Hp 5 SEAFH-NOXER [ [KINOJs N M B 1L 4T 25 9 FINO S
PEARZ /L1004 , 4600, bb M40 8 U 2 2D 1000 6% o £E— e st 77 20, RAFH-NOX & [ (1IN0
SLPEAE20°C/NT 297008, 0 4E 20 °C /T 2496005 .5005 1, 4005 .300s1.200s 1. 100s
1755715051, 255,205 1,105 1505 13512571 1.8 1,58 M 1.257 1 1.0s71,0.85 7,
0.7s'80.6s "o AE— L5 77 2 , SEASH-NOXEE [ f Oafift 15 £ AE 20 ‘CAE 29 1nMB £) ImM 2.
], 7£:20 'C /£ 29 2nM B £150uM 2 [7] , 7520 C 7EZ150nME 29 10uM.2 [H] , BLAE20 CAEZ1100nME £
1. 9uMZ [i) o 76— 2852t 75 20, SEARH-NOXEE [ 1 40 3% AR AE37T C/F41h ' o £
—LE i 77 AU, SRATH-NOXER 1 1 0off 25 5 27520 CAEZ) 100nMBI £ 1. 9uM ] , I HL AR
H-NOX & [ i ML 41 2% [ AL R AE 3T C/NT Zy1h o 78— 385t )5 30, 98 A8H-NOX 2 (1 02
fif B BUAE 20 CHEZI100nME] 291 . 9uMZ [/] , F H. 58 AFH-NOX & [ FINO S R4 720 'C /T2
700s "t (B ANAE20°C/N T 216005 1.500s 1. 100s 1,205 B 1. 8s 7Y o AE—LeSERE R p , A
H-NOX#& [ 9 ML 40 38 FH A S AE37 C/NVF Z11h ™, I FLIEASH-NOX 85 [ IRINO J R 1 £E 20 °C
INF29700s ™ (B ENAE20°C /N T 216005 .5008 1,100,205 "B 1.8s7D) .

[0019]  7E 2 Ppsii 77 b, AR IR E T B 20— R 4 S H-NOXEH , 5
FFENE (1) B A TR H-NOXES [ 1 0o i 23 4 S0 ENO S B 1 AH L 5 BT 98 A8 20 AR 0o 20 4 S ENO S B
PE AR — 2852 5 3 rh , SEARH-NOX 85 [ 1 O2fiff 25 % HRAE ML 21 25 11 1 Oofif 28 4 S0 2 B 2%
Z W5 I HAAFH-NOXER [ [FINO s Joz 14 P 1 4T 8 (1 FINO S B2 ARG 28 2D 10435 o 76— S st 7 5K
mh, SEAFH-NOX 25 [ 1) O2 fift 25 &5 BUAE 20 'C AE 29 100nMBI 29 255nM2 [7] o 76— Le 52 it 7 R, 58
AFH-NOX R [ ¥ Oafift 25 55 BUAE 20 “C /N F-80nM, 1| WIFE 20 ‘CAE £ 20nME £ 75nMZ 7] o 7 — L8 51
it 5 2, SEAFH-NOXER [ 1IN0 Jse P B I 41 8 (A FINO s o AR 32 /0 10065 , 1 b i 21 2
K E 2 10004% A8 — 252 77 2, RRAFH-NOX &5 (A 7620°C B /N T B T 450,655 ()
U1, 7620 CAELI0. 215 B £10. 65 2 (7)) (I 4l kot o £ —BE SZ i 5 3 , 28 AFH-NOXE& (9 [
X kors 7E20 CAELIL . 355 292,957 2 1) o 76— 2852 it 5 30, SEAFH-NOXE& 19 (1) % 4 Kot
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fE20°CAEL)5.8s "B L1195 2 1) AE— 85t 7 a0 rp , TRAFH-NOX & (1 764 °C N AEZE AP
FRER

[0020]  #E—uLsijif 77 P, AR I RHEE T A 20— R 9 BEH-NOXE A, 5
FHRE [ B A2 HUH-NOX 2 [ A EL 5 T A8 B4 AR 4o 4 ) Ko e BRNO S5 B2 P o 76— S i 7 2, 5
AZH-NOXE 1 R0 S ¥ kose 75 20 'C/N T BRAF T 290, 655, H RAZH-NOXER A FINO S5 B 7 B 1t
2L EH AINOS RLPEAR F D LOR5 o A1 — B2 Sl 7 30, S AZH-NOX E F % Slkor £ /1:20 'CE L)
0.21s " B£)0.65s ™ Z i) o 75— L85t 75 30, FARH-NOXEE [ [RINOJ L1 L L 41 25 (9 [{INO
S BEPEAR A A 10015, 41 Anbk 41 85 3 N S REPE AR 22 20 100015 o 72— 257 30, 5842
H-NOXE& [ FINO B PEAE 20 C/NF 57005 ™, il 4078 20 C /T 296001 .500s 71,4005, 300s
1.200s 1,100 1,755,505 1,255 1,205 1 10s 15051 3s 28T 1.8s 7 1.5 1. 287
1.0s7.0.857".0.7s'8K0. 65 . 7 — 2852t )y 20 , SRAFH-NOXER 4 I 02 At 15 i S0 A1 20 ‘CAE
Z7100nMB 21 . QUM [A] o £ — e STt 77 :UH , SEARH-NOXE A I M40 3R A AR 227637 C /)N
F 410t A2l 7 2, FEARH-NOXES [ ¥ 02/ B9 3 B0/ 20 CAEZ1100nME 21 . 9uMZ.
1], 3 HLIAFH-NOX 2 [ 9 L4135 SR Z AT 3T C/ANT 2y Th o 7E — S st )y 20 b, AR H-
NOXEE [ i Oofif 25 & BUAE 20 CAEZI100nMBN £1 . QuMz 7] , 31 H. 9 AFH-NOX £ 4 FINO Jse B 1 A
20°C/NT#1700s ™ (BIT4E20°C /N T 216005 1.500s 1. 100s 1,205, 1.8s 'BR0.7) o £F— 145K
it 5 2N, SEASH-NOXER [ (1 L2413 H A AL R AE3TC/NVF Z1th ™, I H 28 AEH-NOXE [ [{INO
SLPEAE20°C /N T 29700 (B E04E20°C /N T 296005 1,500 1. 100s 1,205 1. 1.8s'850.7) .
[0021] 75 2 P 77 X, AR BH I RREAE T2 B R H-NOXER [, Fridk £ 11 326 1 i g 44
PRAREEH-NOX T5A . i phig 4 JR 2 B H-NOX 151 Ji vp g #4 PR A B H-NOX  I5L-P115A. i pig
PR FHH-NOX WOF | i phig 4y IR S B H-NOX WOF-Y140L . JB& #h g 35 PR 4 T H-NOX W9F -
Y140H. 5 rhig # R S BEH-NOX WOF-NT4A . [l i 4 R B H-NOX WY . Ji5 g #4 PR S B H-
NOX WON. Jl i #4 PR A EE H-NOX WOH., JB i 4 JR A BT H-NOX  N74E | J1 g 44 BR 4 T H-NOX
NTAA [ pPig 35 RS T H-NOX N74H. i phieg #4 RS BEH-NOX N74A-Y 140H. JH5 phug #4 PR S TR H-
NOX E78Y-Y140F . Ji& pig $ R THH-NOX P115A & phig iy JR AR BEH-NOX R135Q. Ji g #u IR
S TEHH-NOX Y140F | & g $4 PR T H-NOX  Y140H. ¥ 18 44 PR 4 BT H-NOX. Y140A . Ji g 4
JRACE 175F-His6 [ g #4 PR S0 18 1768 | Ji i i #4 IR 280 TR L1 44F -Hi s6 . Jf 1 g #4 IR AU 1
L144F \L2FOW-F142Y IR B B AR IN 1 (D. desul furicans) H-NOX (728-899) . i lii B K B H-
NOX Y139L.B1 (1-385) \B1 (1-385) 1145Y.B1 (1-385) 1145H.B1 (1-194) .B1 (1-194) 1145Y.B1
(1-194) LOW-T145Y.B2 (1-217) B2 (1-217) 1142Y. RIFEM B (C.botul inum) H-NOX (1-175) .
P EEHR BEH-NOX (1-186) L AR T BE#2 1 (C.acetobutylicum) H-NOX (1-197) A il T BEHR 6
H-NOX (1-183) FiiZk i (C.elegans) H-NOX GCY-35 (1-252) o #F —L45L i 77 =0, BLELB2E
14 B # . R.norvegicus) 8L A (H.sapiens) BIEXB2EEH «

[0022]  £F 2 Ppsiia 77 P, AR B RAEAE T 2 S I H-NOXER [, Fid £ 3% 3 i 1 IR 4R
G T H-NOX  T5A . JH o JRAEHE ST H-NOX 151 i ot PR 4208 S H-NOX 15L—-P115A | J& IR
S B H-NOX WOF-Y140L . iy PRA MG BB H-NOX WOF-Y 140H ., i i PR 480" 44 T H-NOX
WOF-NT4A | Ji5 i PRAAVE PR H-NOX WY | JH it R4 HE TV BTH-NOX. WON . Ji55 1 ER 40 #4 TR H-NOX
WOH. i 1 R 48 FA TR H-NOX NTAE | Jf i JR 400 VB H-NOX NT4A | Ji it PR 280 W # B H-
NOXNT 4H. i i PR 428 B H-NOX N74A-Y 140H . Ji& i PRARWE A H-NOX F78Y-Y140F . i i R
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G EEH-NOX PL15A. [ ph JR(ME U H-NOX R135Q. o5 i PR 48 U H-NOX  Y140H. JB5 i
PRARRE IV H-NOX  Y140A | JB5 1 PR 420 ME VT 17501 <6« JB5 1 PR 208 AV T75F L JBs o IR 2008 4y
BIL144F-His6. [l RAME B L144F W8 it 22 [F1 1 (L. pneumophi lia) 2FOW-F142Y | BRI
BRI B H-NOX (728-899) . i B i i R B H-NOX Y139L.B1 (1-385) 1145H.B1 (1-194) .B1 (1-
194) 1145Y.B1 (1-194) LOW-T145Y.B2 (1-217) B2 (1-217) T142Y . AFFHR EH-NOX (1-175) A
B EH-NOX (1-186) AR T FEAZ B H-NOX (1-197) A B T B4R BEH-NOX (1-183) Ak HH-
NOX GCY-35 (1-252) o fE— 252 7 =0, B1 B B2 I AT 4 A # B B AB1EKB2EE ] »

[0023]  ££ 73 & U H-NOX & [ Y — 2852t J7 =X 1, H-NOX &2 [ 1 0= 55 7% 2 72 & A (Homo
sapiens) MLZ1 85 1 aff] Oofif B9 3 BRI 2B E J0 2 5 19 10 5 3 A2 - N 41 8 1 e 02
il S AL R0 . 1B 10 R 2 7], BAEO . BRI 265 2 7] o 754 B [T H-NOX & [ [ — L8 52t 77 =0 , H-
NOX & [ FINO R P BE 28 A I A1 2 1 a FRINO S B2 P AR 22 20 1065 , 461l f b 28 A L4 2 1 af¥INO
SOSAPEAR 2 21006585 100065 o 7543 B8 UH-NOX () — B8 52 i 5 2, 5 H M T A7 4 FH-NOX 2
HELEL, FriAH-NOXEE A & — B N RAE (B 401.2.3.4.5.6.7.8 98010 RA) fE 7
BIH-NOX 22 [ 1 22 A<kt 7 =0, 5 H AR AT AR B H-NOX 2 I AHEL , Pk H-NOX 28 (A5 7>
T20.15.12.10.9.8.7.6.5.4. 382 RAF 743 B FIH-NOX &% [ 1) — L st 77 :Up , B iAH-
NOXEH EA 2D 48984% (distal pocket mutation) o 7E 7 B HIH-NOXEE A H)— 18
St 77 U, H-NOX &R (A B AT 2 /b — AN AN I M AR 1 587 o £ 93 B T H-NOX £ 1 1 — L5
Jiti 77 o, Friik H-NOX &5 [ 2 AT 2 /D — AN RAZ, Horhosf B2 T i g $4 IR R H-NOX I T 1eb
Trp9.Asn74.Prol1585Arg1 358581 (1-385) [T 1450 5% Feal (1A H & S LA B  E40 B 1K)
H-NOX & [ (1) — & 52 it 77 20 , BT H-NOXE (1 A /DA AR , Horp 32 /b — AN 5848 2 56t
T i g 3RS B H-NOX [ T 1e5. Trp9 Asn74 . Prol 1588 Arg 1 358KB1 (1-385) ) 1145/ %%
FEATAT e E IR - 7E 93 5 I H-NOX & (A A — L85 75 5, H-NOXER 3 HP A 98 48 56
7T b 1 R AR T (1 THARAS L 5L SEAE WOFSRAR | Y140F 5748 \ Y140HFE A% WOF  Y140HRY 5%
AFIRFT8Y Y140F AR , BB 1K 1145Y5848 o 7E 43 B HH-NOX £ [ ) — 6 52 jifa 5 X, H-NOX
R AR BT i R B WY AR \WOHSR A (WONTR AR (NTAHFR AR NT4E AR |
NT4AZEAR (P115ARAE \R135Q9845 151 P1ISAXUZEAR \NT4A Y140HAFRAZBEWOF NT4AXL 5
AF AE S B TH-NOX 8 [ I — L85 77 20, 5 FH B 1) B A 21 2 1 AR EE , BT H-NOX B 1 H (1)
F b ANCR iy 2 FE R (1] 40 5 /> 2950432 4 1) C— R v S SE PR B £ 251 B 29 200/ T B2
C-RIm AR O LW FELR .

[0024]  7£ 53 B H-NOXE [ 1) — 2852 77 20, Pk H-NOX 5 1 AT B FLsh s 1
NFEEA,WBL) AE 5 B HH-NOXEE A 1 & Fhsk it 77 :UHp , BriAH-NOX & AT AR B A B 2R
Q1 it b R A TH B () o 7E 5 55 I H-NOXER [ 18— S8 s it 77 X, BT IR H-NOX 2R [ 4 AL A
G5B A — DT, Bl R 2 Tl M40 R ] PSS A BT BLASSS 4 BIH-NOXEE [ . 7F
43 B T H-NOX & [ (1) — 22 St 77 X, S 45 A B H-NOXER [ o 7E 43 5 (1 H-NOX £ [ 1) — L85k
it 7 30, B H-NOX & (& Bl A 82 11, A FEH-NOXZS M3l o — S A i 3 B 436, A
EH @WALFAEA) .

[0025]  ££ 43 & I H-NOX & [ (1) — 28 5Lt 77 2N, B H-NOXER [ A A2 Ji i 4 IR S B H-
NOX YAOL . JH& phig 3 PR T H-NOX F78Y /Y1401, B A 7 i yoiivg 44 PR 420 18 H-NOX B W fiti 22 21 T
2H-NOX F142Y. 74> B H-NOXEE [ i — e 52 it 77 s, Bk H-NOX & ) A & 4 B B2 (1-

10
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217) VHELBL (1-194) \HE B1 (1-385) BUM B BL (1-385) 1145Y . 7F 43 F F{TH-NOX &5 [ fif] — 1%
SEHETT A, BTk H-NOX (A AN i g 4 R B I H-NOX. WOF | Jis g #4 IR B H-NOX. Y140F
B¢ A ABIH-NOX (1-385) T145Y o ££ 73 1 fH-NOX & [ ) — L8 sk ity X, ik H-NOX &2 4 A 2
it g R R A H-NOX. Y140H, 2 AB1T140YE & ABLT145Y.7E 5 &5 I H-NOX &% [ ) — b5k
Jit 75 30, FITARH-NOX E (1 AN A2 J# phivg 44 PR 420 T H-NOXY 140F | B A= 72410 i %2 [4] 5 2H-NOX | &4
ABIH-NOX T140Y . B4 7848 A BIH-NOX. #5 ff sGCB1H-NOX (1-385) - #% i sGCB1H-NOX (1-385)
1145Y . #55R sGCBIH-NOX H105G. #5358 sGCB1H-NOX H105F . #& i sGCBIH-NOX 1145Y . BFA: 745
B B1H-NOX | B 4= 7 S i SR (D melangaster) BIH-NOX . B A4 71U FE i BLUECG14885-PA H-
NOX ., B A2 U 2 H1GCY-35H-NOX B A2 2 i T BK 88 (N. punctiforme) H-NOX. BF A= RUHT HARAT
(C.crescentus) H-NOX. B A U YB G B (S. oneidensis) H-NOXBLEF A4 A4 A i BEAR 1A H-
NOX. £ 73 B HYH-NOX 2 [ — 2852 5 X P, BT i H-NOX Ex 3 AN 52 i 1 g 4 PR 48U T H-NOX
Y40L - Ji phig $4 RV H-NOX F78Y/Y 140L . Ji§ g #4 SR BETH-NOX WOF | it i 4 PR AU BT H-
NOX Y140F | B A 71 [l rhvirg 4 PR 48 TR H-NOX W8 it 2 [2] T 2H-NOX  F142Y | B A5 Y 0 i 22 |1 &
2H-NOX ., 2 ABIH-NOX 1140Y.% A B 11145Y. B4 7% A BIH-NOX . #5 sGCBIH-NOX (1-
385) \#& ki sGCBLH-NOX (1-385) 1145Y . #& kit sGCB1IH-NOX H105G . #5 R sGCB1H-NOX H105F . #&
B sGCBIH-NOX T145Y . B A= 745 52 iR B TH-NOX | i AF 71 S i L0 B 1 H-NOX ., B A= 74 T g L g
CG14885-PA H-NOX. BF A B 2 tGCY-35H-NOX, BF A B4 (ST A5 Bk S H-NOX B A A8 HARAT 18
H-NOX . B A AR /b o (K T H-NOX B B 2 A AT ] 5 AT H-NOX o ££ 70 B AU H-NOX 2 [ ) — 285K
it 77 20, FriR H-NOX & 1 AN A& T8 F1) 82 A AR — A, ek 8 1 4% HLRR DR A4 R 18 =2 el
KI5 5 AGenbank AR TRAT INELFHE (B W1 20064E5 H21 H L 200645 H22H 200745 H
21 H 200745 H22 HAE R ZRAFHI L T & 7 %) :Npun5905_Npu_23129606.a1r2278_Ana_
17229770.S02144 Sone_ 24373702Mdeg1343 Mde 23027521.VCA0720 Vch 15601476,
CC2992 Ccr 16127222.Rsph2043 Rhsp 22958463 (gi:46192757) \Mmc10739 Mcsp_
22999020 Tar4 Tte 20807169.Ddes2822 Dde 23475919.CAC3243 Cac 15896488.gcy-31
Ce_17568389.CG14885 Dm_24647455.GUCY1B3_Hs_4504215.HpGCS-betal Hpul 14245738,
GycbetalO0B Dm_24651577.CG4154 Dm_24646993 (gi :NP_650424.2.gi :62484298) .gcy-
32 _Ce 13539160,gcy—-36_Ce 17568391 (gi:32566352.g1:86564713) .gcy—35_Ce—17507861
(g1:71990146) .gcy—37_Ce_17540904 (gi:71985505) \GCY1a3 Hs_ 20535603.GCYla2-Hs_
8994778%GYCa—99B Dm_729270 (gi:68067738) (Lakshminarayan®s A (2003) , “Ancient
conserved domains shared by animal soluble guanylyl cyclases and bacterial
signaling proteins,”BMG Genomics 4:5-13) oiX S84 Fx H# HEI Y P46 'S 45 : Ana—f
Ji#E (Anabaena Sp) ;Ccr—H1 H#iM 1 (Caulobacter crescentus) ;Cac—TA i ] BEAR B
(Clostridium acetobutylicum) ;Dde—ifi Ji gl E (Desulfovibrio desulfuricans) ;
Mcsp—iE&TE 40 F PP Magnetococcus sp.) ;Mde-Microbulbifer degradans;Npu- i JE&Ek
#: (Nostoc punctiforme) ;Rhsp-ERILZ 40 (Rhodobacter sphaeroides) ; Sone—y) 85 K
(Shewanella oneidensis) ; Tte—& g # R4 1 (Thermoanaerobacter tengcongensis) ;
Veh—E &LIRE (Vibrio cholerae) ;Ce—%kHi (Caenorhabditis elegans) ; Dm—2E i S0 .
Hpul-5 &3 IH (Hemicentrotus pulcherrimus) sHs—%2 A o £E 40 55 K H-NOX 2 [ 11— L8 5L i
75 2, iR H-NOX £ [ A 42 LA T H-NOXER [ AT ART — Bl , B ik 2 [ 42 RS AT TR AR 4 4 0%

11
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P Fam$¥E 22 & 555 51 (B A 20064E5 H 21 H 200645 H22H . 20074E5 H21 H L 20074F
5 H22 HA R FRERILL FE A FEH) « 2 fh (Caenorhabditis briggsae) Q622M5 CAEBR. %
HiF1Q61P44_CAEBR. 2§ 1L FiQ6 1R54_CAEBR., 28 L FlQ61V90_CAEBR. £ HiFQ61A94_CAEBR. &
HFFQ60TP4_CAEBR. 28 - F1Q60M10_CAEBR. £k . (Caenorhabditis elegans) GCY37_CAEEL.
4 H1GCY31 CAEEL % HiGCY36 CAEEL. % HiGCY32 CAEEL.%ZR HGCY35 CAEEL. %k HGCY34
CAEEL.%k HiGCY33 CAEEL. 5 i # (Oryzias curvinotus) Q7T040 ORYCU. & 55
Q75WF0_ORYCU.F# (Oryzias latipes)P79998 ORYLA.FH#4Q77S7Z5 ORYLA. 4355 I K
(Tetraodon nigroviridis) Q4SW38_TETNG. &5 BEIM FXKQ4RZ94_TETNG . H& 5 BT i FKQ4S6K5_
TETNG . 4L % 77 fifi (Fugu rubripes) QIOVY5 FUGRU. FEPTIE (Xenopus laevis) QBINK9
XENLA. % AQ5T8]J7_HUMAN. % AGCYA2_HUMAN, %' AGCYB2_HUMAN. &' AGCYB1_HUMAN. K2 %
(Gorilla gorilla) QIN193 9PRIM.JEJE (Pongo pygmaeus) QORANS PONPY. 2% (Pan
troglodytes) QIN192 PANTR.J i} (Macaca mulatta) QIN194 MACMU. H # K&
(Hylobateslar) QIN191 HYLLA./MER (Mus musculus) Q8BXH3 MOUSE./NBRGCYB1 MOUSE. /)
B Q3UTI4_MOUSE. /)N, Q3UH83_MOUSE . /)N L Q6XE41_MOUSE . /N 5L Q80YP4_MOUSE . #5 5%, Q8OWX 7 _
RAT . #5 5. QBOWXS_RAT . #5 51, Q920Q1_RAT . #5 iR Q54A43_RAT . #4555 QBOWYO_RAT - #5 iR Q80WY4_
RAT . #3 5L Q8CH85_RAT . #3 5L Q80WY5_RAT . #8 §LGCYB1_RAT . #3 5 Q8CHI0_RAT . #5RQ91XJ7_
RAT . #5 5. QSOWX9 RAT . #3R GCYB2 RAT.#35 GCYA2 RAT.ZX K (Canis familiaris)Q4ZHR9
CANFA. Py # 2F (Bos taurus) GCYBL BOVIN.¥¥%4 (Sus scrofa) Q4ZHR7 PIG. XU B Ik
(Gryllus bimaculatus) Q59HN5 GRYBI . MHEE KU Manduca sexta) 077106 MANSE . fHE K
076340 MANSE. & KA (Apis mellifera) QSUAFO APIME. & K FIHEQ5FANO APIME. ik
FIWEQEL5L6 APIME. [X] b ¥ str PEST (Anophelesgambiae str PEST) Q7PYK9 ANOGA. [X]
Fb WIEd str PEST Q7Q9W6_ANOGA. XLk W=l str PEST Q7QF31_ANOGA. X bt WWiEdstr
PEST Q7PSO1_ANOGA. X EL WIEmIstr PEST Q7PFY2 ANOGA. X] Eb I HEISQ7KQ93 ANOGA ., B2 JiF
R Q24086_DROME , B2 /1§ FLiEGCYH_DROME | 22 i BL i GCYSE_DROME | M I S i GCYDA_DROME .
M BLEGCYDB._DROME | 22 1 SR M QOVA09 _DROME . A% S (Drosophila pseudoobscura)
Q29CE1_DROPS. #l{I% FL15Q296C7_DROPS. fUAS B 1 Q296C8_DROPS . A% S Q29BU7_DROPS.
W (Aplysia californica) Q7TYWK7 APLCA. 53 IHQ95NK5 HEMPU ., 3 1% A< i
(Chlamydomonas reinhardtii)Q5YLC2_CHLRE.ff 2 #Q8YUQT7_ANASP. % T BBFL7
(Flavobacteria bacterium BBFL7) Q26GR8_9BACT.Psychroflexus torquis
ATCCT00755Q1VQES 9FLAO. ¥ ¥ v Bl (marine gamma proteobacterium)
HTCC2207Q1YPJ5_9GAMM. ¥ v 25 (A B HTCC2207Q1YTK4A_9GAMM. Bt HARAT BEQIA451_CAUCR.
K E BRI (Acidiphilium cryptum) JF-5Q2DG60_ACICY . ERFZZL4H A Q3 JOU9_RHOS4 .
Silicibacter pomeroyi Q5LPV1 _SILPO.i & Bk (Paracoccus denitrificans)
PD1222Q3PC67 PARDE.Silicibacter sp TM1040Q3QNY2 9RHOB.Jannaschia sp Q28ML8
JANSC.Magnetococcus sp MC-1Q3XT27_9PROT. P& i 4= 4115 (Legionella pneumophila)
Q5WXPO_LEGPL | ¥ fiti % [4] B Q5WTZ5_LEGPL . W Jifi % [21 181 Q5 X 268_LEGPA | W fith % [4] B Q5X2R2_
LEGPA . W& it ZZ [ T W& ifi V. # (Legionella pneumophila subsp pneumophila) Q5ZWM9
LEGPH ., W iffi 72 [4] T W8 fii V. #hQ5ZSQ8_LEGPH.FE A4l (Colwellia psychrerythraea)
047Y43 COLP3.Pseudoalteromonas atlantica T6c Q3CSZ5 ALTAT.V> 5 K TFHQSEF49
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SHEON. Saccharophagus degradans Q21E20 SACD2.Saccharophagus degradans Q21ER7
SACD2.Vibrio angustum S14QLZWE5 9VIBR. G539 (Vibrio vulnificus) QS8DAE2
VIBVU.VA#9NE (Vibrio alginolyticus) 12G01Q1VCP6 VIBAL.JKE (Vibrio sp)
DAT722Q2FA22 9VIBR.BIIAMINE (Vibrio parahaemolyticus)Q87NJ1 VIBPA. %[GR
(Vibrio fischeri)Q5E1F5_VIBFL. GG INEQTMIS8_VIBVY. & Y4l E (Photobacterium
sp) SKA34Q2C67Z5 9GAMM.Hahella chejuensis Q2SFY7 HAHCH .y & W2 fig B 3 fb
(Oceanospirillum sp)MED92Q2BKVO 9GAMM. ¥ VEAF B 3 FF (Oceanobacter sp)
RED65QIN035 9GAMM. i At i g B (Desulfovibrio desulfuricans)Q310U7 _DESDG. B[
Wk 22 1 (Halothermothrix orenii)H 168Q2ATW5 9F IRM. i g i IR 4 5 Q8RBX6
THETN.Caldicellulosiruptor saccharolyticus DSM 8903Q2ZH17 CALSA.TAHA T EEA2 1H
Q97E73_CLOAB.Alkaliphilus metalliredigenes QYMF Q3C763_9CLOT.%{%H K42
(Clostridium tetani)Q899J9 CLOTEFIFE[KHR ENCIMB 8052 (Clostridium beijerincki
NCIMB 8052) Q2WVNO_CLOBE . £E 43 5 F{IH-NOX 8 (A ) — 252 5 s P, TR H-NOX 2 .3 AN A& 48
B sSGCBIH-NOX C78SH#5 i, sGCBLH-NOX C78E . £E43 B9 [{IH-NOX & (A i — e s 5 = , Brik
H-NOXZ& [ 7EY-S-RIE T i AN A R4S, Irdk 3 7435 AH-NOX[KI Tyr135.Ser 1 37 F1Arg1 39,
[0026]  —J7 1 , A% BH DA g AR SC T IR AT AR — PPER 2 Fh R AFH-NOX & 1 Y B A0 I A
BEAE o AE45 5 IS it 7 3, il A% 2 A9, 45% 1 2-4D R SA-8DD 1 il 7~ AR A7) 1% BR 1K) A B R 52 %
Ry 5 o AE— 25 77 U, Frid X IR gt & 85 1, iRl G i A RS H-NOX 25 74 0 )
—HEA RSB, A E &R WALEEEE) LSy U, rid Z R e sE 2
/B #150,100.150,200.300.400.500.600.700.8008k 5 £ AN 3% 42 ) 3K [ H-NOX % & (1) 4%
Mg, JF H 5 H P £ R H-NOXZ B AHEL , & — B2 DN RAE (917, 1.2.3.4.5.6.7.8. 98K
LONNRAR) o 7E 2 Phsii 77 20, 5 A R AT AR T H-NOXAZ BR A LL , S8 H-NOX#Z R & A /b T
TIUE—H B H5RAE : £920.15.12.10.9.8.7.6.54. 382> o A & B 1 DA 25 28 A8 H-NOX 2%
H FAEARTAZ R 1 1] 3 A2 44 (degenerate variant) AHFHIE.

[0027] YA 55— 5 [, A R B A& AL T AL S AT AR — PPER 2 P AR ST IR S8 AFH-NOXAZ IR 1Y) %%,
o y—J7 T, AR B DAL AT AR — PR ER 22 Fh 4R SCF i SR AFH-NOXAZ B 1 A L A R IR . — T
T, A B DAL AR SCHTIAR BT ART 28 4 () 40 B M R AE

[0028]  — 771, A BH LA™ AL H-NOX &R [ 1 7 1 N RRAE o 1% 7 15 B0 HE 7038 A R AZH-NOX
7 AR S5 A T 55 3R A GRS AR AT — B 2 P AR SRR (1) AR H-NOX 25 11 1R A% IR 114 24
FE— B8 77 S, AR B i — DA AR 44k SRAFH-NOX & 1 K 2D 3R

[0029]  —TJ5 1l , AN B A 250040 & W N R AIE , B ik 25 28 & W0 A 56 — Bl B 2 FPH-NOX R
5 G0 A SC R i AT AT B A AR B 28 AR H-NOX B (1 o 7E — 2852 jiti )7 b, G & B 452
2 RS2 B I AR ORI (I H-NOX 8 [ N 24 27 b ] 2252 IR 384k o AF — 28 St 77 =0, H-NOX
B A 0 2 5 U AE 20 ‘CAE L) InMANZ) ImM.Z [8] , FF HAZH-NOX & 1 FINO S B2 7E 20 °C /T
Z1700s " (B4, £E20°C/NF£1600s 1.500s 1. 100s . 20s 1B 1. 8s ™) oAE—LbsL i i, H-
NOXZE [ 1) 02 fift 55 55 U AE 20 °C A 29 20nM B £) 2uM 2 [8] , 3 HAZH-NOX & [ 1) X6} 22 kot £E 20 C 7
29105 B2916. 05" 2 1] o 7F— L85t 75 20 F , H-NOXER 3 [ O2fiff 35 % $ AT 20 C 4E £920nM 2
Zy2uM2 (7] , 3 HiZH-NOXEE [ 1 M40 3 H A AL IR AE3T C/NT A th™ oA — ezt 5 20,
H-NOX &g [ 1) O=fif 25 U AE 20 °C 7E 2 20nM B! £) 2uM 2 8] , 3 HiZH-NOX & [ FEINO Js2 B2 P 7E 20
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"C/NTZ1700s (01, ££20°C /N T £1600s 15005 1. 100s 1,205 '8 1.8s™Y) o fE—LL 5L )y
2, H-NOXEE 4 5 Al kose 7E20 ‘CAEZL . 0s "8I 216, 0s 22 7], 3F HXE AR ML R 3 44k
ERAE3TC/ANT Ly Th ™ AE— 2 St 77 A, H-NOX 2R [ [ % 42 kor e 7E20 CHEZ 1. 05 B &)
16.0s ' 2 [8], 3 FHLiZH-NOXE& (4 INO S RLHE 7220 C /N F 57005 (BT, 7£20 °C /T 216005
1.500s.100s.20s ' H81.8s ) .

[0030]  7E-—sbsijfy U, AR IR AL T AMA A, A5 2% 2 & H-NOXEE
AN 24 2 b ] B2 AR o £E — e St 7y 20, H-NOXER [ 1) 02 25 B AE 141 25 1 1 02 15
TR 2B E R 2 W, FF HH-NOXER [ [FINO e b P B I 2T 25 1 FONO s o AL 22 /0 1065 - 7
— s 7 P, H-NOX 2R 4 I 0 8 kore 7E 20 'CAEZ0 . 01 3] £1200s ™ 22 [a] , H: A H-NOX & A )
NO S5z 52 14 b A1 2T 85 1 FRINO S B2 PHRAEG 22 /D 10 %

[0031]  FEZGMEH A Wi — e sEiti /7 =, H-NOX E [ 1 O A 120 5 8072 - A ML 21 5 1 a ) 02
i S B 2 BB 2 N 5 61 Oa 2 T8 35 B0 R N ML 20 2 1 a9 Oa i B9 4 B 190 . 131 10R5 8K
0.5326%5 Z 8]  AELG MDA S — 2L STt 77 20, H-NOXER [ HINO S S PR EG & A L 40 5 F a
[FINOJz L PEAR 22/ 1065 , 491 4, bb B9 N 21 8 (1 a N0 s B2 PR AR 22 /D 10065 301000 f5 « E 245 4)
AW — e szt 77 20, H-NOX B (A A2 AR R A AE M AL A i — B85 i 5 X L 1=
NOXEE 2 A SCHTIR R RAZE A AL BV & Fhst i 77 U H-NOX EE A & /b
—ANRAZ, 55 AH LR AR R B AH L, B S AR 2R O fif 25 9 B0 A S kore s MLZL 2K H A AL IE
22 NOJ B \NOFS 58 PEBCHT IR ATAR] P BB 22 Bl o FE 2GS WD ) — 2252 7 X rp , H-NOX £
e [ B AR 2R s i R BR AR BT H-NOX JB R F4 R S BT H-NOX  T5A | JB& i 4 ER 45 T H-NOX
5L i g FA R A B H-NOX. T5L-P115A. [l g 4 PR B H-NOX WOF | Jii5 v #4 IR 420 TR H-NOX
WOR-Y140L. [P phig #5 R A B H-NOX WOR-Y 1401, J# g 4 JR A BT H-NOX WOF-NT4A | i phiivg 4
PRAREEH-NOX WOY ., i b # SR B H-NOX WON ., J#5 phig 44 PR A0 BT H-NOX WOH., JHs kg 44 JR 4
B H-NOX N74E. i g $4 B B H-NOX  NT4A [ g 4 BT H-NOX. NTAH., it phieg 44 PR A0 T
H-NOX N74A-Y140H. Ji& P& PR 4 B H-NOX F78Y-Y140F | Jp& g 4 IR 48 B H-NOX F78Y/
Y140L . Ji5 g #4 RS B H-NOX P115A. i ptig #4 IR H-NOX. R135Q. 15 g #4 R 4 B H-NOX
Y140F | Ji phieg $4 R A B H-NOX. YAOL  Ji i #4 PR A T H-NOX Y 140H . fi g 44 PR 4 18 H-NOX
Y140A- i phg $4 R AU B 1758 -Hi s6 i g 4 PR 1758 [ i #4 R S B L 144F-Hi s6 i
THIG A PR AR B L1 44F (W8 it 42 [ T8 2H-NOX F142Y B9 A U0 i 22 [ T 1 H-NOX | B A= 70U I8 fii 2
[ B8 2H-NOX W& fiti 22 [ T 2FOW-F 142 | B A= 784 gt 1 Jd 75t 9 1 H-NOX e 75t 5 1% 5/ 18 H-NOX
(728-899) - WAR IR AR 5 H-NOX Y 139L . % A4E B A BIH-NOX. & AB1T145Y. 8 AB1 (1-
385) A AB1 (1-385) 1145Y. 2 AB1 (1-385) 1145H. & AB1 (1-194) . & AB1 (1-194) 1145Y
BABL (1-194) LOW-1145Y Z AB2 (1-217) JZH AB2 (1-217) 1142Y . AB1H-NOX H105G . %
ABIH-NOX H105F . B4 R 45 ER BIH-NOX #55 B1 (1-385) (#g i B1 (1-385) 1145 #ERB1 (1-
385) T145H. #EB1 (1-194) KR BL (1-194) T145Y  #E5R BL (1-194) LOW-T145Y . #ELB2 (1-
217) HER B2 (1-217) 1142Y #EL BIH-NOX H105G . #5EBIH-NOX H105F . A £ 48 F# H-NOX (1-
175) A EFAR I H-NOX (1-186)  BF A RUPTFR T BEAR BEH-NOX AR T B AR B H-NOX (1-197) \TH
FiR T BE AR T H-NOX (1-183) B A= U 2% i GCY-35H-NOX L 28 H1H-NOX GCY-35 (1-252) \HF A7
5 S8 B 1 H-NOX . B 4= 704 5 Jiig SR CG 14885 -PA L B Ak 71 B g FRLIEL OG 14886 A= 78U 1L i L bt
CG4154 3 BF A= Y s A BRBEH-NOX B AE A0 HARAT B H-NOX B A= 2 b 3 [X B H-NOX | B AR A
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/1N BR H-NOX B A= 4 58 R H-NOX B AR 78 5% - 11-NOX L B A4 ZRU 48 R, 5 B9 A0 AU AR 91 TUREH-NOX L B 4F
HIH BEH-NOX  BF A 40, curivatus H-NOX. B A= B LT f 7R 5 fifiH-NOX . P A 72 [X] L P #2200 H-
NOX . HF AF TR AR B R R H-NOX ; HF AR 2% Higey—31. 2k gey—32 P A 28 gy —33 P AR R 28
Higey—-34 BFAE R 2k digey—35 BF AR U 2k thigey—36 B AR T 2 tigey—37 s BF AR B BN E H-
NOX ., 1 A 72 25 [ 1 12 H-NOX A1 Y AF U 5 B & Bk B H-NOX o 76 Z9 M) 4 & Wi — S8 s i 5 o
FriR Z5 40 ) 55— FhEk 2 FiIR SRS 4 oK vk , A 5 B 2% T H-NOXER [ »

[0032]  fEZGHWAH AR — LS 77 I, H-NOX R 1 AN A2 J15 1 g #4 IR 2 B H-NOX. Y140H.,
TEZI A AV — L5 77 UH  H-NOXE AN A2 1 hig 44 R A T H-NOX. YAOL i g #4 R
SZUEH-NOX F78Y/Y140L . B A A jphs yriig Hh PR 42 B H-NOX B I ik 22 4] T 2H-NOX F142Y . 7E 254
HAPI — L5 g s, H-NOX S A A 2 B2 (1-217) JHE R B1 (1-194) J#EEB1 (1-385)
B BL (1-385) 1145Y LA A WD) — L5 5 X, H-NOXER [ AN A2 1 g 4 R A T
H-NOX WOF . i i #4 JR S T H-NOX  Y140FE A AB1H-NOX (1-385) 1145Y o 75— L& 5L il 77 2
H, H-NOX E& [ AN A2 o 18 4 R4 BEH-NOX. Y140H. 25 ABLT140YEE 2 AB11145Y AEZ W &
Y —Le s 77 UH , H-NOX E AN A2 1 P #4 R BEH-NOX. Y140F | i A= 7RI Ji 2 [4] 1 2H-
NOX. & ABIH-NOX 1140Y .4 A% A B1H-NOX. & sGCBLH-NOX (1-385) - # i\, sGCB1H-NOX
(1-385) 1145Y . #5 iR sGCB1H-NOX H105G . #3 5R sGCBLH-NOX H105F  #85 sGCBIH-NOX 1145Y,
5 A 700 45 B B TH-NOX . B4 76 2 filg SR B 1 H-NOX | B A 76 B i FRLEE OG 1 4885—PA  H-NOX . B A= 7Y
2 HIGCY-35H-NOX B A= AU 5 T 5 Bk B H-NOX B AE AU 37 H AR AT B H-NOX B A 2 b 2 [ B H-
NOX B B A B I B T B AR B H-NOX o /E WA & W) — L85 77 xC Hp , H-NOXE [ AN A2 1 g
PR THH-NOX YAOL | B g #5 PR 48 T H-NOX  F78Y/Y140L . i g #5 bR 48 T H-NOX WOF . i
TG #R R S TR H-NOX Y140F B A2 72 Jpis g 44 R A BT H-NOX | W8 ik 22 [2] 1 2H-NOX. F142Y ., B4R
YN i 72 [4] B 2H-NOX . &9 ABTH-NOX 1140Y.% A B 11145Y. A E A B1H-NOX . #5F sGCB
1H-NOX (1-385) . # i, sSGCB1H-NOX (1-385) 1145Y . #5 i, sGCB1H-NOX H105G . # i sGCB1H-NOX
H105F \ #51, sGCB1H-NOX  T1145Y | B A= 74 45 5l BIH-NOX . HF AE 74 B Jiig B B 1 H-NOX | i A 78 M i
FIE0G14885-PA H-NOX | B 4 81 2§ th GCY—35H-NOX . B 4= 7Y i J 4 BREH-NOX . B9 4 843 HAW
FFEETH-NOX B A= 2 v 8 TG AT H-NOX B B A= 28 TR ] T A% TR H-NOX o ZEZ9 WD 2L A W) — e S i
77 3, H-NOXER [ A2 T FITH-NOXER [ AT — b, Frid 88 1 #% e AT L DR R H 6 2
TIPS FGenbank bR IR AT INLAZI H (1 51 A 20064F5 H21 H L 20064F5 H22 H L 20074F5
H21H 200745 H22H @A 3R K LA & E 7 51) :Npunb905_Npu_23129606.alr2278_
Ana_17229770.S02144 Sone 24373702.Mdeg1343 Mde 23027521.VCA0720 Vch 15601476,
CC2992 Ccr 16127222 Rsph2043 Rhsp 22958463 (gi:46192757) Mmc10739 Mcsp
22999020, Tar4 Tte 20807169.Ddes2822 Dde 23475919,CAC3243 Cac 15896488.gcy—31
Ce 17568389.0G14885 Dm_24647455.GUCY1B3_Hs 4504215.HpGCS—betal Hpul 14245738,
GycbetalO0OB Dm_24651577.0G4154 Dm 24646993 (gi:NP_650424.2.gi:62484298) .gcy—
32 Ce 13539160,gcy—36 Ce 17568391 (gi:32566352.g1:86564713) .gcy—35 Ce—17507861
(g1:71990146) .gcy—-37_Ce 17540904 (gi:71985505) \GCY1la3 Hs 20535603.GCY1a2-Hs
899477ELGYCa-99B Dm_729270 (gi:68067738) (Lakshminarayan et al. (2003) “Ancient
conserved domains shared by animal soluble guanylyl cyclases and bacterial
signaling proteins,”BMG Genomics 4:5-13) oiX Ee 4R {F Y P46 'S 45 : Ana—fa

15



CN 104689300 B w Bg B 11/60 7

2% (Anabaena Sp) ;Cer—3F H#AT 1 (Caulobacter crescentus) ;Cac—TAEH T EEREH
(Clostridium acetobutylicum) ;Dde-fRfi ik (Desulfovibrio desulfuricans) ;
Mcsp—iE&TE 240 T 3P Magnetococcus sp.) sMde-Microbulbifer degradans;Npu— i aEk
# (Nostoc punctiforme) ;Rhsp—ERIEL 40 (Rhodobacter sphaeroides) ;Sone—y¥b 85 K
(Shewanella oneidensis) ;Tte—J& &R 4 H (Thermoanaerobacter tengcongensis) s
Veh—Z ELINE (Vibrio cholerae) ;Ce—%% s Dm—2 I8 B s Hpul- S 289 1H (Hemicentrotus
pulcherrimus) sHs—8& A\ . FEAWAE G — 5L 77 U, T IAH-NOX 2R [ AN A2 46 R sGCB
1H-NOXC78SH #5 i sGCBIH-NOX C78E. 7EZj ¥ 2H & W11 — L 5 75 =0 , B IAH-NOX 2R [ A
& BA T H-NOXER [ B AEART —Ffr, Biradk 8 (A 4 BB AT AR Ak A4 RR AP Fam Bl 4 PR 6 5% 5 7
(5 200645 H21 H . 20064E5 H22H . 20074E5 21 H . 200745 H22 H A& 7T 3R42 17 LA
TEAFF) : & dFh (Caenorhabditis briggsae) Q622M5 CAEBR. £k Hi#11Q61P44 CAEBR. %k
HiFPQ61R54_CAEBR. 2§ i FiQ61VI0_CAEBR. 28 L FiQ61A94_CAEBR. £k HiFhQ60TP4_CAEBR. %
HFPQB0M10_CAEBR. £k Ht (Caenorhabditis elegans)GCY37 CAEEL. 4% HGCY31_ CAEEL. % H
GCY36 CAEEL.%;HiGCY32 CAEEL.%ZE H1GCY35 CAEEL. %4 H1GCY34 CAEEL.ZE H1GCY33 CAEEL.
5 HF M (Oryzias curvinotus) Q7T040_ORYCU. 5 ¥ FH#4Q75WF0_ORYCU. 754 (Oryzias
latipes)P79998 ORYLA.FH#Q772SZ5 ORYLA. EFE B K (Tetraodon nigroviridis)
Q4SW38_TETNG « B2 5 By X Q4RZ94_TETNG - 4 75 B ] K Q4 S6K5_TETNG « 41 & %= 77 i (Fugu
rubripes) QQOVY5_FUGRU.JE T (Xenopus laevis) QGINK9 XENLA. % AQ5T8J7 HUMAN,
A NGCYA2_HUMAN. & AGCYB2_HUMAN. & AGCYB1_HUMAN. K¥£%£ (Gorilla gorilla)
QIN193 9PRIM.¥EJE (Pongo pygmaeus) Q5RANS PONPY. HJEJE (Pan troglodytes) QIN192
PANTR. 554 Macaca mulatta) QIN194_MACMU. [ E K JE (Hy lobates lar) QIN191_HYLLA.
/NER (Mus musculus) Q8BXH3_MOUSE. /MR GCYBL MOUSE. /MER Q3UTI4 MOUSE. /N B Q3UHS3
MOUSE . 7N, Q6XE41_MOUSE . /)NER Q80YP4_MOUSE . 5 B QROWX7_RAT . #5 B Q8OWX8_RAT . #8 K,
Q920Q1 RAT.#ELQ54A43 RAT. #HELQSOWY0 RAT.#E 5L Q80WY4 RAT . #2 5 Q8CHS5 RAT . # i
Q8OWY5 RAT.#EERGCYB1 RAT.#EEQ8CHI0 RAT#EKQI1XJ7 RAT.#35.Q80WX9 RAT. %5k
GCYB2_RAT.#35GCYA2_RAT.Z K (Canis familiaris)Q4ZHR9_CANFA. A5 &4 (Bos
taurus) GCYB1 _BOVIN. 744 (Sus scrofa) Q4ZHR7 PIG. X PTHE (Gryllus bimaculatus)
Q59HN5_GRYBI %L K i Manduca sexta) 077106 _MANSE . {5 K #%076340 _MANSE . & A F
1% (Apis mellifera) QSUAFO_APIME. & KA|#EQ5FANO_APIME | Z K FHEQ6LSLE_APIME . [X] Lk
WIEI str PEST (Anopheles gambiae str PEST) Q7PYK9 ANOGA. Xtk WIEI str PEST
Q7QIW6_ANOGA . [X] b W st PEST Q7QF31 ANOGA. X H Wi str PEST Q7PSO1 ANOGA.
ML EIER str PEST Q7PFY2_ANOGA. [X] LE EJEHQ7KQ93_ANOGA « 22 i SR Q24086_DROME
W FLOEGCYH _DROME . 22 Jif SR GCYSE_DROME . 2 Jif SR GCYDA_DROME . B2 JiF S i GCYDB_
DROME . 22 Jii S 15Q9VA09_DROME . #Ul% Sk (Drosophila pseudoobscura) Q29CE1_DROPS. 1
I FLHEQ296CT7 _DROPS. fURE FLiQ296C8_DROPS . fLAKE F i Q29BU7_DROPS. #fi@ 4 (Aplysia
californica)Q7TYWK7_APLCA . 5 ¥#F JHQI5NK5_HEMPU. 3¢ 4 X (Chlamydomonas
reinhardtii) Q5YLC2 CHLRE.fh 2 #Q8YUQ7 ANASP. & FF HBBFL7 (Flavobacteria
bacterium BBFL7) Q26GR8_9BACT.Psychroflexus torquis ATCC 700755 QLVQE5 9FLAO.
WVE Yy AT (marine gamma proteobacterium) HTCC2207Q1YPJ5 9GAMM. ¥ ¥E v & 1
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HTCC2207Q1YTK4 9GAMM. 3 H AT 15 Q9A451 CAUCR. [& W Vg B3 1 JF-5 (Acidiphilium
cryptum JF-5) Q2DG60_ACICY.ERJEZL4NE Q3JOU9_RHOS4.Silicibacter pomeroyi
Q5LPV1 _SILPO. & BIBkE (Paracoccus denitrificans)PD1222Q3PC67 PARDE.
Silicibacter sp TM1040Q3QNY2 9RHOB. Jannaschia sp Q28ML8 JANSC.Magnetococcus
sp MC-1Q3XT27_9PROT W& ifi %= ] 1& (Legionella pneumophila) Q5WXPO_LEGPL. W& i Z= [4] &
QSWTZ5_LEGPL . & i %= [ B Q5X268_LEGPA g Jiti - [4] T Q5 X 2R2_LEGPA W fiti 7= [4] B W i i of
(Legionella pneumophila subsp pneumophila)Q5ZWM9 LEGPH. W& i 2 [ 1F W& fiti WV ffr
Q57508 LEGPH.FEA4E (Colwellia psychrerythraea) Q47Y43 COLP3. K PG AR AZ 5 By
(Pseudoalteromonas atlantica) T6éc Q3CSZ5 ALTAT.¥) 5 K B Q8EF49 SHEON.
Saccharophagus degradans Q21E20 SACD2.Saccharophagus degradans Q21ER7 SACD2.
Vibrio angustum S14Q1ZWE5_9VIBR. G55 E (Vibrio vulnificus) QSDAE2_VIBVU. &
9N (Vibrio alginolyticus) 12601Q1VCP6_VIBAL.JRE F-F (Vibrio sp) DAT722Q2FA22
9VIBR. I ¥AIMINE (Vibrio parahaemolyticus)Q87NJ1 VIBPA.# I (Vibrio
fischeri) Q5E1F5 VIBF1. G5B Q7MIS8 VIBVY. & Y1 H A (Photobacterium sp)
SKA34Q2C6Z5 9GAMM.Hahella chejuensis Q2SFY7 HAHCH. ¥ V£ W2 e B 3 fh
(Oceanospirillum sp)MED92Q2BKVO 9GAMM. ¥ VEAF B 3 FF (Oceanobacter sp)
RED65QIN035 9GAMM. frifii At i s B (Desulfovibrio desulfuricans)Q310U7_DESDG. B[
W Eh 22 1 (Halothermothrix orenii)H 168Q2AIW5 9F IRM. i phig i IR 42 1 QS8RBX6
THETN.Caldicellulosiruptor saccharolyticus DSM 8903Q2ZH17 CALSA.TAHA T EEA2 1H
Q97E73 CLOAB.Alkaliphilus metalliredigenes QYMF Q3C763 9CLOT.H{%H K42 B
(Clostridium tetani)Q899J9 CLOTEFIFELGHLENCIMB 8052Q2WVNO_CLOBE . 7F— L824 40
AR SEE T 20, ATIAH-NOX 8 4 7EY -SRI 5 i AN B 5848, Frid 2 7 £5 AH-NOXFH)
Tyr135.Ser137MArgl39.

[0033]  BRAE N304 UL B E L A8 ST I 1) P 7 B A R R 8 AR H-NOX 85 [ 7] 4%
T AR SCHT R ATATT 259 20 5 b o H-NOXEx (A ] A B n] A B A 40 2/ /84 A4, IF
HA M E GBI ALNEEGT 5H— D0 FEE D, K 4 i AE— 250 Jy 20, H-
NOX&EH il A EE , HAFEH-NOXG WA n—Ea A&l A ILEE &) 1# 558
A

[0034]  —7J5 1, A B AR AL T 48 FHH-NOX & 1 () M (Bt , i FLah 4, n R K28 (WA
e KRR B IESE) VAR 5 B Sk SR 7 AR — B S 7y SR, MR A O
I8 9 P22 4 e eg i 2 % I BOS2 A B3 A T T A8 0 PR s IR 4 R
LB SZ A% 0 RS o 78 48] P 1) o XL A PR AAE B0 455 O IUBE I (ST B4 i B o LA BE) O JUE SRR
PROLR 20 B P4 22 10 AR HAER AL (perioperative ischemia) A& LA PH 2E AL BB A 78
8] 1 %) A 2 R I BT s ot IR il M R A% o ) T g i AU VR 9T, H-NOXER [ AT A
B AR sE 4 (an, B AS R B HTTIUS M) BTBCERGT7 4257, BUE v i ik g (o
EL e i B W » BOPE L8 W] 0 36 1 B B AR e iE) IPD TR 97 442 77 . H-NOXEE
P Sy o B A B B2 A KR A% (k37  RME SRR B 0 A (81 4 I35 3 ik 9
AREEIE AR AR Wi o1 B 8 F R B0 A 2 AR S FAR) i o PR R
LY 7% B AN LYK 28 38 (blood extension use) (%78 A& AER, (supplementing
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auto—donation)) . BMHIEE N AR LB AFE RS G OB R QE AR ARG E
5 BRI s B et .

[0035]  [RIk, 7F— 2o ST 7y s, AR B FR AL T A AME () Sk R i, s B2
DA A5 A B R R & 46 T 7 2B I AMEH-NOXER [ o 7E — 28 5Lt 77 =0, H-NOX 2
I ) O2 i 25 55 BUAE 20 ‘CAE 29 In MBI 25 1mM 2 (7] , £ HH-NOXEE (A INO S B 75 20 °C/hF £
700s " (BT, £ 20 C/NT 21600 1.500s 1. 100s 1. 20s B 1. 8s7Y) o AE—LesEE )y R, H-
NOXEE [ 114 OofifE B3 i £ AE L4125 1 (1) 0o B i B 2 M Rz 1, FF HLH-NOX 2 EH INO R BE
PELE 41 25 A AN e B MR 2 2 1065

[0036]  fEi% iR —Ee sl 7 N rp , AR T AMEH-NOX 8 1 2 B #E 45 & BIH-NOXEE (-
FE1% 7 R0 — sz i 7 0, EAEAESS T IMEH-NOX R [ 2 B A k45 & BIH-NOX & 11, I
HH-NOX & U E MM B — M s i BN AR 1 57— ML E AR T VA —
S 7 2 H-NOX 2 A4 45 F BIAMA 1) MLV o 75 1% 7 9210 — e st J7 20, H-NOX & (A o 45
T BRI S IR B A BB AR B B AR 1T VA — e s Ty U, M
S MLBAL T2 L) JRUES: o 751 7732 1) — S8 st 77 s, H-NOXER A i 45 T M 2 /DK .
[0037]  fEi% ik R)— e ST 77 2UH , H-NOX R [ 1 Oofift 3 ¥ £ A1 25 A ML L1 82 1 a ¥ OofF 5
B2 B G 2 V5 9 IO i 1255 B0 N ML 4T B 1 o 0offf 25 201190 . 131 10655105
BI26% AEZ T IER) — 252 7 5P, H-NOXE [ FRINO s 2 P4 B 8% AL 21 28 1 a N0 s b PR AT
F /1065, 30, B 2 A LT 85 (A affINO S M PEAR 2 /D 1005 B 100045 » 7512 7V 1) — L8 52 it
773, H-NOX & [ A2 B AR AL B 1 o AR 1% 7 VA I — 285 77 0P, H-NOX B 1 & 48 SR I 2%
AP EE A o £E1% )7 1R 2 R i 7 a0 H-NOX B 1A B A & /D —ANRAR , 5 NI B A 7 2R
FHEL , T3 5828 B AR Oofift 185 5 K0 X el kot « MILET 2R A8 A0 38 38 INO Sz 7 1 B8R 38 116 4T 795 Ao
B P AT VA — B St 75 s, H-NOXER (36 BT AR 70 Jj v 40 PR S B H-NOX | Ji v
PR HH-NOX T5A. s phig $ R AR T H-NOX  T5L . ¥ b 4 IR 4 B H-NOX  15L-P115A. i
IR PR 280 T H-NOX WOF | J# 18 4 IR 2 T H-NOX. WOF-Y 140L . JB& g 4 JR 4 T H-NOX WOF -
Y140H. J# g 4 IR T H-NOX WOF-NT4A | J# g #4 PR A5 TETH-NOX WOY . i g #4 PR 450 B H-
NOX WON . JB& phieg 4 JR 420 T H-NOX WOH. [l s R 420 BT H-NOX  N74E « JB& 1pieg 44 R 42 1 H-NOX
NT4A. Ji g #4 JRAAVE H-NOX N74H, i piirg $4 IR A BH-NOX N74A-Y 140H. Ji5 g #4 IR S T H-
NOX F78Y-Y140F . Jf& hig #4 BR 4 B H-NOX F78Y/Y140L . Ji 118 4 JR 48 T H-NOX P115A . Ji& it
IR P PR A BT H-NOX. R135Q. Ji 78 35 PR T H-NOX Y 140F | fi yirg 4 JR A BETH-NOX. Y4OL . Jp o
I8 PR H-NOX  Y140H. J#5 o8 4 PR A T H-NOX Y140A . JF g 4 R 480 1 1 75F —Hi s6 . i it
G A PR AT T 75F L JPs g 3 PR AU TR L1 44F —Hi s6 1 g 4 PR 420 T L 1 44F (W8 i 22 [ T 2H-NOX
F142Y B A R0 i 22 [4] T 1 H-NOX \ B A8 24 fifi 72 [7] B 2H-NOX ., 5 fii 22 [4] B 2FOW-F 1 42Y P A
TR 5t B Jt B 9 B H-NOX  JBe A i B I B H-NOX (728-899) . Jli Bt Jli B 9 B H-NOX Y1391, 4= Y
B NBIH-NOX. & AB11145Y. & AB1 (1-385) . & AB1 (1-385) 1145Y .2 AB1 (1-385) 1145H,
BABL(1-194) VA ABL (1-194) 1145Y .2 AB1 (1-194) LOW-1145Y . AB2 (1-217) - & AB2
(1-217) 1142Y. %2 AB1H-NOX H105G.% AB1H-NOX HI05F . B4 KU 45 L B1H-NOX . # fi B1 (1-
385) \HEELB1 (1-385) T1145Y . M5 B1 (1-385) T145H. ¥R B1 (1-194) #BELBL (1-194) 1145Y,
BB BL (1-194) LOW-T145Y HBE B2 (1-217) BB B2 (1-217) 1142Y . #RER BLH-NOX H105G . #
SRB1H-NOX H105F . A E:#R B H-NOX (1-175) - AJEF#R B H-NOX (1-186)  BF A MU AR T B4R B
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H-NOX. AT T BE AR B H-NOX (1-197) AR T BEFR B H-NOX (1-183) BF A A 4 i GCY-35H-
NOX. £k HHH-NOX GCY-35 (1-252) | HFA: A M Ji SR B 1 H-NOX ., B A 1 BRI SR OG 14885—PA | B
A T B e SR CG 1 4886 B A 8 B I FRLE 0G4 154 3 BF 42 T8 5 T A BRBEH-NOX B9 46 B A WRFT
B H-NOX 4= 7 b2 G B H-NOX 5 A 78 /)N B H-NOX - B 48 784 5 R H-NOX L 1B A= 78 58 2R H-NOX
A AR SR, 5 B AR R I TURS H-NOX | B A2 B T S H-NOX B A 0. curivatus H-NOX. B A4
21 4% 7R 77 SH-NOX A 784 [X] L P 2 S50 H-NOX B A= R4 AR B Rk H-NOX ; 9 A= AU 2% thigey—31 . 2%
Hgey-32  BPAE 2R Higey—33 B AR 28 tiigey—34  BF AR M 28 i gcy—35 P AR T 2% Higey—36
B A T 28 i gey—37 s B AR R ELAIE H-NOX L B A= 704 2% G 5N H-NOX R A2 7 5 J S Bk i H-
NOXo FE LT VAR — L85 77 s, — FhEk 2 Pl B AR B4 KRR D 25 BB e H-NOX &R 1

[0038]  FEiZ%J7iAEM —Ee st 77 sH , H-NOX & [ A2 5 g 4 R T H-NOX Y 140H. 7E %
T3 — e 52t 7 TUHh , H-NOX 2R [ AN A2 [ g 4 IR U T H-NOX Y4OL | il g 44 JR AU 1R H-
NOX F78Y/Y140L . B4 A b phirg IR 4 BT H-NOXBY FE it 72 [ 18 2H-NOX  F142Y o 45 i% 7 V%K) —
e s i 77 I, H-NOXEE A AN 24 B2 (1-217) JHE LB (1-194) J#EELB1 (1-385) BL#E . B1
(1-385) 1145Y o FEIZ 7121 — L8 SEiti /7 70, H-NOXER [ A2 [ g $4 IR B H-NOX WOF | Ji5
TS $ R4 B H-NOX Y140FEE & A B1H-NOX (1-385) 1145Y . 7F —$ 5L 7 P, H-NOX & A A
S B M BUR B H-NOX Y140H, & AB11140YEE & ABLI145Y o £F1% J7 V1K) — L S2 i 77 1%
H, H-NOX EE [ A /2 Jo g 3 R 48 B H-NOX Y 140F | B A= 788 fii 72 [ 1 2H-NOX . &9 A B1H-NOX
1140Y. FF 4 72 A BIH-NOX ., #8 l sGCBLH-NOX (1-385) . # i, sGCB1H-NOX (1-385) 1145Y | #3 i,
sGCBIH-NOX H105G #35{ sGCBIH-NOX H105F \ #55R sGCB1H-NOX 1145Y . A= 7Y 45 3, B1H-NOX
A 70 B O B 1 H-NOX | B 42 78 B i LR CG 14885-PA H-NOX . B A= 714 2 th GCY—-35H-NOX . B
AR TR Bk S H-NOX L B 4 AR 3 H AR T H-NOX | B 48 80 b 85 1 T H-NOX B AF AU TR T B
PR TR H-NOX o 7£ Pl ik 751 1) — 28 5K 77 3 b, H-NOX & [ AN 72 [l v RSB H-NOX. Y4OL i
PG R A BEH-NOX F78Y/Y140L . & phwg # R A BEH-NOX WOF | Ji5 i I8 #4 ER 48 AT H-NOX
Y140F B A2 R Jpis phigs 4 R 280 1R H-NOX | W& i %2 4] T 2H-NOX F142Y | A= 7R W fii 72 [ ] 1] 2H-
NOX., 2 ABIH-NOX T140Y. % A B 11145Y. B4 5 ABTH-NOX, #5 R sGCB1H-NOX (1-385) 45
B SGCB1H-NOX (1-385) 1145Y . #% i sGCBIH-NOX H105G . #5 5 sGCB1IH-NOX H105F . # B sGCB
TH-NOX T1145Y B A A8 bR B1H-NOX B A 28 Fe JI SR i B1H-NOX | P A 70 B )15 SR CG 14885-PA
H-NOX ., B A= Y 2, RGCY-35H-NOX . BF AL 2R i T2 A BR R H-NOX B AL 28 3 H AR AT BT H-NOX , B A=
Ryl B TR H-NOXER B A AU TR A T B R T H-NOX o 7E 1% J5 V10 — e s i 5 =0, H-NOX &R A AS
& LA N H-NOXER (A B AR AT — B, Brid g5 1 DA B AT 2 DR A8 R 122 5 2 B AT R 400 Bl 4 5
Genbank b IRAFINLAF H (40 A 2006455 H21 H 200645 H22H 200745 H21 H . 20074E5
H22H &7 AR LL FEA ) :Npunb5905 Npu_ 23129606.al1r2278 Ana 17229770,
S02144 Sone 24373702.Mdegl343 Mde 23027521.VCA0720 Vch 15601476.CC2992 Cer
16127222 . Rsph2043 Rhsp 22958463 (gi:46192757) Mmc10739 Mcsp 22999020, Tar4d Tte
20807169.Ddes2822 Dde 23475919.CAC3243 Cac 15896488.gcy—-31 Ce 17568389,
CG14885 Dm_24647455.GUCY1B3 Hs 4504215 HpGCS—betal Hpul 14245738.GycbetalO0B_
Dm_24651577.CG4154 Dm_ 24646993 (gi:NP_650424.2.g1:62484298) .gcy-32 Ce
13539160,gcy—36 Ce 17568391 (gi:32566352.g1:86564713) .gcy—35_ Ce-17507861 (gi:
71990146) .gcy—37_Ce_17540904 (gi : 71985505) .GCY1a3_Hs_20535603.GCY1a2-Hs_899477
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B GYCa-99B Dm_ 729270 (gi:68067738) (Lakshminarayan et al. (2003) “Ancient
conserved domains shared by animal soluble guanylyl cyclases and bacterial
signaling proteins,”BMG Genomics 4:5-13) .iX e LR d FHEI A 45 S B 45 : Ana—fa
2% (Anabaena Sp) ;Cer—3F H#fT 1 (Caulobacter crescentus) ;Cac—TREN T EEAREH
(Clostridium acetobutylicum) ;Dde-fRi ik (Desulfovibrio desulfuricans) ;
Mcsp—E&TE 40 T 3P Magnetococcus sp.) sMde—Microbulbifer degradans;Npu—mi &

# (Nostoc punctiforme) ;Rhsp—ERIEL 40 (Rhodobacter sphaeroides) ;Sone—y¥b 85 K
(Shewanella oneidensis) ; Tte—J& g R4 H (Thermoanaerobacter tengcongensis) s
Veh—ZE ELINE (Vibrio cholerae) ;Ce—%% Hi s Dm—2 I8 Bl s Hpul- 2289 1H (Hemicentrotus
pulcherrimus) sHs—% N o FE1Z 7210 — 252 77 20 , B H-NOX &R (A A 2 LA FH-NOXE
(R EART— Pl , Bk H-NOX £ 1 4% RE e AT B A A A4 Wk AP Fam B4 e 6 5 5 71 th (191 1 A 2006
45 H21 H . 20064F5 H22H . 200745 H21 H L 200745 H22 H Al UL F&E AT « 2k
fh (Caenorhabditis briggsae)Q622M5 CAEBR.ZEHi#71Q61P44 CAEBR. %4k Hi #1Q61R54
CAEBR. £k HFQ61V90_CAEBR. £k H fQ61A94 CAEBR.ZE i FhQ60TP4_CAEBR. £k H1 #hQ60M10_
CAEBR. %kt (Caenorhabditis elegans) GCY37 CAEEL.ZEHiGCY31 CAEEL.ZHiGCY36
CAEEL. % H1GCY32_CAEEL £k H1GCY35_CAEEL %k H1GCY34_CAEEL %k HiGCY33_CAEEL. 5 ¥
il (Oryzias curvinotus) Q7T040_ORYCU. 75 & 75 #§Q75WF0_ORYCU. 5 #ff (Oryzias latipes)
P79998_ORYLA.F #§Q77ZSZ5_ORYLA. BAHF B K (Tetraodon nigroviridis) Q4SW38_TETNG.
YL BT KQARZ94_TETNG . 2 75 B 9] JKQ4 S6K5_TETNG (£L#& % J5 fifi (Fugu rubripes)
Q90VY5 FUGRU.FEMJTiE (Xenopus laevis) QGINK9 XENLA. % AQ5T8J7 HUMAN. & AGCYA2
HUMAN., 2 AGCYB2_HUMAN. & AGCYB1_HUMAN. K¥EE (Gorilla gorilla)QIN193_9PRIM.ZE
JE (Pongo pygmaeus) Q5RANS_PONPY. FEJEJE (Pan troglodytes) QIN192_PANTR. Jx iz
(Macaca mulatta) QIN194 MACMU. 1 E# K f% (Hylobates lar) QIN191 HYLLA./MER (Mus
musculus) Q8BXH3_MOUSE. /)Nii, GCYB1_MOUSE. /)N, Q3UTI4_MOUSE . /)N iR Q3UH83_MOUSE . /] i,
Q6XE41_MOUSE /)N i1,Q80YP4_MOUSE . 45 55, QSOWX7_RAT . # 5% QSOWXS_RAT . #5 §,.Q920Q1_RAT .45
BRQ54A43 RAT . #3EQSOWYO RAT.#3 5 QSOWY4 RAT.#3 5 QSCHS5 RAT . #35 Q8OWY5 RAT . #3 R
GCYB1 RAT.#% 5 Q8CHI0 RAT.#ELQ91XJ7 RAT.#3ELQ80WX9 RAT.#3 K GCYB2 RAT.# R
GCYA2 RAT.Z K (Canis familiaris)Q4ZHR9 CANFA.PHJE 4 (Bos taurus)GCYB1 BOVIN,
¥ (Sus scrofa) Q4ZHR7 _PIG. XU PEWE (Gryllus bimaculatus) Q59HNS GRYBI . 4K BL K ik
(Manduca sexta) 077106_MANSE fH#L K i%076340_MANSE . & K F|#% (Apis mellifera)
Q5UAFO_APIME i K FJ#EQ5FANO_APIME | & K F|#EQ6L5L6_APIME . X Lb I JE s tr PEST
(Anopheles gambiae str PEST)Q7PYK9 ANOGA. X EL WPIEI str PESTQ7QOW6 ANOGA. [X] Lt
WIEMstr PEST Q7QF31_ANOGA. X Eb WPIEm str PESTQ7PSO1_ANOGA . X Eb W JEI str PEST
Q7PFY2_ANOGA . X LE I ILQ7KQ9I3_ANOGA | M I ALl Q24086_DROME | B2 JIE S i GCYH_DROME .
L SR GCYSE_DROME . 52 i SR 8 GCYDA_DROME . 2 Ji B GCYDB_DROME | % i B QOVA09
DROME . #IA % H i (Drosophila pseudoobscura) Q29CE1_DROPS. A% HL8Q296C7 _DROPS. 41X
% L 0EQ296C8_DROPS . fUE FLiEQ29BU7_DROPS. ¥ i 4 (Aplysia californica) Q7YWK7
APLCA. B 253 IHQ95NK5_HEMPU 3K & AX # (Chlamydomonas reinhardtii) Q5YLC2_CHLRE. ff
JE#EEQ8YUQ7 ANASP. E #F HEBBFL7 (Flavobacteria bacterium BBFL7) Q26GR8 9BACT.
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Psychroflexus torquis ATCC 700755Q1VQE5 9FLAO.# ¥ v t5 A (marine gamma
proteobacterium) HTCC2207Q1YPJ5_9GAMM. - v S BEHTCC2207Q1YTKA_9GAMM. 8T H AR
FFEEQ9A451 CAUCR. 2 3k mg M2 1 JF-5 (Acidiphilium cryptum JF-5) Q2DG60 ACICY.BRIE AL
TEHQ3J0U9 RHOS4.Silicibacter pomeroyi Q5LPV1_SILPO.R % &IEKTE (Paracoccus
denitrificans)PD1222Q3PC67 PARDE.Silicibacter sp TM1040Q3QNY2 9RHOB.
Jannaschia sp Q28MLS_JANSC.Magnetococcus sp MC-1Q3XT27 9PROT. W& Jifi & A
(Legionella pneumophila) Q5WXPO_LEGPL . W& il 7= 4] 1H Q5WTZ5_LEGPL . W it 4 [4] FH Q5 X268 _
LEGPA W& fitfi 2 [7] B Q5X2R2_LEGPA | Wg it % [7] B W& fifi I A (Legionella pneumophila subsp
pneumophi la) Q5ZWM9_LEGPH. W fiti ZE [F] 1A W i \V. F1Q5ZSQ8_LEGPH B A 4l B (Colwellia
psychrerythraea) Q47Y43 COLP3.Pseudoalteromonas atlantica T6c Q3CSZ5 ALTAT.V»
K HEQ8EF49 SHEON.Saccharophagus degradans Q21E20 SACD2.Saccharophagus
degradans Q21ER7 SACD2.Vibrio angustum S14QLZWE5 9VIBR. G5 N
(Vibriovulnificus) Q8DAE2_VIBVU.¥5# 9K (Vibrio alginolyticus) 12G01Q1VCP6_
VIBAL.JREE (Vibrio sp) DAT722Q2FA22 9VIBR.BVA MK (Vibrio parahaemolyticus)
Q87NJ1_VIBPA.#H[CYNE (Vibrio fischeri)Q5ELIF5 VIBF1.GIEIREQTIMISS8 VIBVY. &t
M (Photobacterium sp) SKA34Q2C67Z5 9GAMM.Hahella chejuensis Q2SFY7 HAHCH. #yE
PEE BE ST (Oceanospirillum sp) MED92Q2BKVO 9GAMM. HEVEAT B 3 Ff (Oceanobacter sp)
RED65QIN035 9GAMM. i At i s B (Desulfovibrio desulfuricans)Q310U7_DESDG. B[
W Eh 22 1 (Halothermothrix orenii)H 168Q2AIW5 9FIRM. i hig i IR 42 1 QS8RBX6
THETN.Caldicellulosiruptor saccharolyticus DSM 8903Q2ZH17 CALSA.TAHA T EEA2 1H
Q97E73 _CLOAB.Alkaliphilus metalliredigenes QYMF Q3C763 9CLOT.H{%H K42 B
(Clostridium tetani)Q899J9 CLOTEFIFE[GHR ENCIMB 8052 (Clostridium beijerincki
NCIMB 8052) Q2WVNO_CLOBE o £E1% J7 VA 1) — L8 52 it 75 =X , H-NOX R [ A /2 48 Bl sGCB1H-NOX
CT8SE#E il sGCBIH-NOX C78E. fE1% 714 — sl 77 :UH , Ik H-NOX & [ /EY-S-R2E /7
ANEA HAT, Bk 5 4055 AH-NOX[¥) Tyr135 . Ser137 filArg139.,

[0039] Rk B SC A A UL BOMLE , AR SRR I i A B AR R B 1 ST 25
1 AW AT FHAE A SCFT ik 1 a3 S AT AT 7 v o H-NOX R A T A B n] AN A 4 2 f/
B G, I AT N S 5 TR AN S T 5 — 9 FEE A, R & R fE— 285K
it 75 AR, H-NOX 2 A A2 il A 2 1, SLAREH-NOX &S My Al 5 — B A A & A (A& A
HH) RS BA R

[0040]  — 1], AS & BH PAALFE — P Bk £ BiH-NOXER (A k57 S R AIE o 76 — B8 52 it 7 3%
i, AR AR AL TR B, JLAREH-NOXER (A R 1226k 770 & 1 AR St i v B P o AR —
e S i 75 7, H-NOX R [ [ 02 B3 55 BUAE 20 °C 75 29 InMB 29 1mM2 [) , 7 FLH-NOX & [ fINO
SOSEPEAE20°C/NT700s ™ ([T, £E20 °C /T 41600515005 1,100,205 ' B 1.8s ™) o #E—1Y
SE it 75 A, H-NOX R [ 1 02 fift 125 55 BT ML 20 88 (A 1 O it 255 B 2 B & 2 LA W, 1 HLH-
NOX £ 1 F{INO s S M b I 21 25 1 FRNO S B2 PR AT 22 2 10 o AE — B8 SR g U, H-NOX EE 1 1
O2ffff 15 5 BUAE20 CAE L) InMBN 29 ImM2 7], 7+ HLH-NOX & [ [INO S S PEAE 20 °C /T 7008 (AT,
#E20°C/NT 216005 .500s 1,100,205 1B 1. 8s7Y) o AE— BB SEfE 5 H Y, H-NOX R [ AN A2
g B R BEH-NOX Y140H, B AE R ST 4R w1t BH B E , A SCRIT IR 1 i A B A 2L R0 2
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A TR AT R A A SO A AR AT R & cH-NOXEE A rT R A 8] A B
HIA RN/ BEEGE, A M &S5 TR AN E S T H— Mo FEFs, R o =
B o A — 28 5 75 S0 H-NOX R R Bl A 82 1 HLAFEH-NOX G M f— A & A
(A MLTE F B D B304 B AT

[0041]  —TJ5 1, A& B R FRAEAE T FIAE 25 MR H-NOX R [ (481 0 A S Bk 1 A AT B A 2R B
RAFE ) o AL LS T 3, A9 kB B R AE A5 T 78 1) A B 326 S8R0 vk A 4 FH A H-NOX
A A5 7y 20, H-NOXER 4 FH T V897 (AT ik 00 Ho A 25 AR IR, 49 0 I 55
P~ PRSP e B 2R LB S 45

[0042]  7F—L s 77 sUH , Ak B R FRRAEAE T H-NOX R [ (181 a0 A S Bk ) A AT B A 2R B
RARE ) W) —— a0 m A I8 A I 25— — I il 4 () g o AE — LE s 7y =0
AR B LAH-NOX £ [ 78 [a] 43 15 28 P 1 FH @ AR AE o 78— 28 S2 i 77 s, H-NOX 2 [ 4% H
TYRITAFA S 0o FL AT 33 (KR , 451 40O J0L B 50975 « A28 0097 BRI S A 2 1L B A2 45 o
[0043]  Pff & frj ik

[0044] P 1ANOLE A H-NOXER A F10245 A H-NOX 28 4 1 M 48 5% 3L = i 45 M (I R 2
) oNOZE A H-NOX £ [ Fl10245 A H-NOXER [ [ ML ZL 2 B A7 AR 2Lt o (AR 2 F) Kl 1A
3T HPellicena,P. 2 A (200448 H31H) , “Crystal Structure of An Oxygen—
Binding Heme Domain Related to Soluble Guanylate Cyclases, Proc Natl.Acad Sci
USA 101 (35) :12854-128591& [ Ji& 11irg #4 IR A TR H-NOX [P = 4E 4544 .

[0045]  [&] 1 B it g 4 PR AU TR H-NOX = 4125 1) () STAR AR ], S/ 1 H-NOX 45 A4 3 1Y) 25 44
FRE . i Z B AT B H AR (ribbon diagram) Koo M40 2 XA LA Al o 24 . DA Bk
B P R o a— BT AR HE I 5B FT 7~ 1 i V2 AR 10 N A-G BT S br i N 1-4 . B 1Bk H
Pellicena,P.et al. (20044E8 H31H) . “Crystal Structure of An Oxygen-Binding
Heme Domain Related to Soluble Guanylate Cyclases, Proc Natl.Acad Sci USA 101
(35) :12854-12859.

[0046] ] 1C—1HAZ i g #44 IR A B H-NOXI) = 4E &5 W I, 7 17 i i 4 R S B H-NOX
1) 7~ 18] P 328 M) 48 5 5 o [T 1C—THH B (49 BA 1 B 2 e 2H Rl H-NOXze ) 48 11 3= BEAR I : Thrd
11e5.Thr8.Trp9.Trp67 .Asn74.11e75.Phe78.Phe82.Tyr140fLeul 44, E A4 AL 5 fE 12 i
ADEFIGH o ] 1C-1Hf§ FIPYMOL (DeLano Scientific,LLP) flg.

[0047] ] 22 &5 & BB Tl 45 A 02 FINO ) T BIIH-NOX 2 A I JF F AT L « 250 Majority)
(SEQ ID NO:1) .Ce.gcy—31 (SEQ ID NO:2) .Ce.gcy—33 (SEQ ID NO:3) .Ce.gcy—-35 (SEQ ID
NO:4) .Dm.CG14885HNOX (SEQ ID NO:5) .Dm.CG4154HNOX (SEQ ID NO:6) Ms.Beta3HNOX (SEQ
ID NO:7) Tt HNOX (SEQ ID NO:8) FlCa HNOX (SEQ ID NO:9) . Fiillix £eH-NOX &5 [ 45 A02LA
JZNO , [RA B AT I7E 5o B2 T 8 b 4 JR A B H-NOX [T Y 140 (1 47 B HL A TR 18 » & 2 i I 1
AR 5 UH-NOXL IR K ET PR — DR LR MENFE 1AL A
MegAl ignfi Jp A FH BRIA S 5077 AL % xF Bl o B 2 4 0 450 5 76 R SO T I AA-4DHEAT 16
[0048] & 3A-3D & &5 & BUAE LI 45 A NO T AE 021 R ZIH-NOX & A 1 77 ZI Xt L« 2 4%
(Ma jority) (SEQ ID NO:10) Dm.sGCB1E5 A (SEQ ID NO:11) .sGCB1E& [ (SEQ 1D NO:12) .
hs.sGCB1E 1 (SEQ ID NO:13) <hs.B285 [ (SEQ 1D NO:14) Ms.sGCB1E£ [ (SEQ 1D NO:

22
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15) Mm.sGCB1E5 4 (SEQ ID NO:16) \Np.BL1HDEE (SEQ ID NO:17) .Tr.sGCBLE&E [T (SEQ ID
NO:18) . [X] kb W 4% (Anopheles gambiae) [XP 310919 (SEQ ID NO:19) . & (Apis_
mellifera) |[NP_001011632 (SEQ ID NO:20) .Bt.sGCB1& [ (SEQ ID NO:21) . 3 & 4K #&
(Chlamydomonas_reinhardtii) |AARO2 (SEQ ID NO:22) .5 & H# (Oryzias curvinotus) |
BAC98396 (SEQ ID NO:23) .1 4756 (Oryzias latipes) |BAAT6691 (SEQ ID NO:24) ¥k
JFE (Strongylocentrotus purpuratus) |X(SEQ ID NO:25) FlF%% (Sus scrofa) Bl NP
001018042+ (SEQ ID NO:26) . iZA4fLb A% FiMegAl i gnFe /7 H (I ERIA S50 4k . I’ 3A-3D /i F
[RI4R 5 AE T SO o8 T B 43T Rk

[0049]  [4A-4DJZ ke [ [ 20 B 3A-3DH-NOXE A i FE AT EL : 281 Majority) (SEQ ID
NO:27) \Dm.sGCBLEE [ (SEQ ID NO:11) .sGCB1EE [ (SEQ ID NO:12) .hs.sGCBLEK [T (SEQ ID
NO:13) ~hs.B22 4 (SEQ ID NO:14) Mm.sGCBIEE A (SEQ ID NO:16) Np.BIHD#E (SEQ 1D
NO:17) . Tr.sGCB1E2 ] (SEQ ID NO:18) 3EPAX#E (Chlamydomonas reinhardtii) |AARO2
(SEQ ID N0:22) .5 755 (Oryzias_curvinotus) |BAC98396 (SEQ ID NO:23) . 4£3kig/H
(Strongylocentrotus_purpuratus) | X (SEQ ID NO:25) B %% (Sus scrofa) Bl |NP_
001018042 (SEQ ID NO:26) .gcy—3la (SEQ ID NO:2) .gey—33 (SEQ ID NO:3) .Ca.HNOX (SEQ
ID NO:9) .T.BLHDFE (SEQ ID NO:8) \Ms.sGeB3E [ (SEQ ID NO:7) .CG14885 (SEQ ID NO:5)
ADm. sGCHIAZ & (SEQ ID NO:6) o 14T ELAf FiMegAlignE ¢ IR BRIN S50 A 4T ] 2-
4D, “Dm. sGCB1EE A~ R~ B E B IH-NOX; “sGCB1 &R Fn# i B1H-NOX; “hs.sGCB1 &
[” FR 2 ABIH-NOX; “hs. B2 4" o & AB2H-NOX; “Mm. sGCB1 8 [~ &7~/ B1H-NOX 5
“Np.BIHDFE” F /R BRI @ BREH-NOX ; “Tr. sGCB1EE 47 F/n 4L 68 45 J7 fliB 1H-NOX ; “[X] Eb IV 4%
Iz (Anopheles_gambiae) | XP_310919” 7~ X B W32 I B1H-NOX ; “ZE 1% (Apis_mellifera) |
NP 001011632 /R EHEBIH-NOX; “Bt.sGCB1E A7 37~ P4 i, 2 21 BIH-NOX ; “3F b A< %
(Chlamydomonas_reinhardtii) |[AAR02” FIRNFKE WAL EEBIH-NOX; “5 & F M (Oryzias_
curvinotus) |BAC98396% 7/~ 5 I T ;B LH-NOX ; “Fif (Oryzias_latipes) |BAAT6691” F I~
R AT BB IH-NOX ; “(8 BRI IH (Strongylocentrotus purpuratus) | X7 s 25 BRiEIEBIH-
NOX; “B¥%% (Sus scrofa) BL|NP_001018042+" F/REFEB1IH-NOX; “gey—31a” FIRnLk HGey-
3la H-NOX; “gey—33" Fn2k HiGey—33H-NOX;; “gey—35" R 7n 2k i Gey—35H-NOX ; “Ca. HNOX” &
AN T BEAR BTH-NOX s “T. BLHDAE” 73 il g 4 PR A B H-NOX s “Ms . sGeB3EE 7 R n M 5L
FIk B3H-NOX ; “CG14885” 7 B JiF FLH CG 14885H-NOX 5 “Dm. sGCHT AT A 26 7R BB il SR b Gey -
88-E-S H-NOXJf H.“Dm. CG4154HNOX” 26 /< S 1 S B CG4154H-NOX .

[0050]  [E|5ASZH-NOX KR B 72 1 3> BT EE o 7 31 9 5 DR s g 4 PRV H-NOX ) 4t 5 o 2R
AHRFLH V7 IR, SR IR TR FH ™ 7 tH o B g A PR H-NOX I Y 140 FH “H” 7 th o 7E
EH-NOXZE [ 1 Al Fa e Fe ' 00 5 A 1A 10 TR AR 328 M 438 T U IR S 32 « X T 48 i GCY-35 & fr B
70 7 22 5 IR CG 14885-PAH J& 4o B 140 3 2% HIGCY-35[1 7 B 138 s TRl T B4R B (19457 L 140,
HR A P8 phig PR A IR 5 - B35 N B AB1[gi:2746083] (SEQ 1D NO:28) #EHRB1 [gi:
27127318] (SEQ 1D NO:29) . HEJE R IEB1 [gi:861203] (SEQ 1D NO:30) . % i UM CG14885-
PA[gi:23171476] (SEQ ID NO:31) .ZkH1GCY-35[gi:52782806] (SEQ ID NO:32) . fiJE &%k
P [g1:23129606] (SEQ ID NO:33) B HARAT 12 [gi:16127222] (SEQ ID NO:34) Vb & KA
[gi:24373702] (SEQ ID NO:35) W& A & (ORF 2) [CUCGC_272624] (SEQ 1D NO:36) 1A
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Bl T EEHR T (g1 : 158964881 (SEQ ID NO:37) FlJRs i 4 PR 41 [g1:20807169] (SEQ ID NO:
38) fHi FHFE FPMegAlign,Lasergene ,DNA Star (Z W 4R “dnastar.com/products/
megalign.php”) PFoAEXTEE . Clustal -WERIA Sk F A .

[0051] &I 5B 2 7~ M8 1 H-NOX 5 R34 17 X0 B o 1256 L TOUIS 1) — 40 465 R e AR 2 5 5 B2
T g A PR AU TR TR H-NOX 25 M) 458 o a— B E FH M HE R 7 5 T B— 4T B FH &7 Sk R R o 1M 48 FH a—
B2 jgaA  aD  aEMlaGH 5 . Pubmed /NCBI % 5 5 41N : Ther_tengcongensis gi20807169] (SEQ
ID NO:39) .Clos_acetobutylicum gi|15896488| (SEQ ID N0:40) .Clos_tetani GI:
75543266 (SEQ ID NO:41) .Desu_desulfuricans gi 23475919. (SEQ ID NO:42) .Vibr_
vulnificus gil27361734| (SEQ ID NO:43) .Caul crescentus gill6127222|(SEQ ID NO:
44) Micr_degradans gil23027521| (SEQ ID NO:45) .Vibr cholerae gi|l15601476| (SEQ 1D
NO:46) .Shew oneidensis gil[24373702| (SEQ ID N0:47) .Rat betal sGC gil27127318]
(SEQ ID NO:48) .Rat beta2 sGC gil21956633|(SEQ 1D NO:49) \Nost punctiforme gi
123129606] (SEQ 1D NO:50) FiNost sp.gil17229770| (SEQ 1D NO:51) .34 551 i~ /£ EI5B
HIJEHB (SEQ ID NO:52) o %F kb fiff FIFE FPMULTALIN (Corpet,F. (1988) Nucleic Acids
Res.16:10881-10890) 4 , 3 H & 5B F#E FESPRIPT (Gouet,P.et al. (1999)
Bioinformatics 15:305-308) fHilffE.

[0052] [ 6AFI6B A2 i g 4 PR A B H-NOX 45 A4 3 1) I 41 22 A B 11 = 4k 45 M B . K 6 A 6B
FHPellicena,P.ZE A (20044E8 H31H) , “Crystal Structure of An Oxygen—-Binding
Heme Domain Related to Soluble Guanylate Cyclases, Proc Natl.Acad Sci USA 101
(35) :12854-12859.

[0053]  [&|7TA-TF& % T Tt H-NOX (& 7A) . Tt Y140L (& 7B) .Tt WOF-Y140L (&7C) Tt
F78Y-Y140L (FE7D) \L2H-NOXFIL2F142Y (K| 7E) A K81 (1-385) FIB1 (1-385) 1145Y (K 7F) ,7E
TR Fe' -0 B AW MK I LR) < BT )5, 7EREIEEEH (Fe' ' RiEH:
BEY BABEIMTEE 20) JaH-NOXE&E H K UV-1] WOtG % K o BR 1 L2F142YHIB1 (1-385)
1145YRFe M FFe =022 &2 41, B4 RIL2H-NOX FIB1— (1-385) H-NOX £ 14 Ji s S AT 52 % T
TR E DG 43 ) o AE B TERITEH () v 8] ] 45, 87 HE IR 8 B 1 A8 0 NGz AT 42 % 2 1R
ZHIALE A 02 FEBANE L EABERHAB AR TR E P B 20 (1) K o X 4
DA oA B2 ] 2 A P mp e B H BRI 3 AT TR EL RS o 0, B TARR 4 30nm {7 i
Hh T3 I 2 1 A (0 (LA R P R E A9 5 T B TAH 41 6nmdE R % B Hh RS R 4%
[ g (FAAREF e 022 1) B2 SAEERB LN KRB RN ZEA RS S
020 7E 25 SAFAERIE BL T 5 5002 60 0nm /i) XL K T Bl A R 7R 0245 5 I TA-TFK H Boon ,E . M.
ZE N (2005) , “Molecular Basis For NO Selectivity in Soluble Guanylate Cyclase,”
Nature Chem.Biol.1:53-59,

[0054]  [&|8A-8DDALHE 4 ABH-NOX E [ (¥ 7 ] PR AZ R 1Y) 22 4% 1 B2 7 2 A RZH-NOX 2 [ 1)
R F ) (SEQ 1D NOS:53-162) o

[0055] % BH A

[0056] A B 4 L TR BE R % B - H-NOX 2 11 B AT b I 40 25 1 (IS 22 FONO Jse R 12k
FH T I A Y5 PENOSTH-NOX £ [ 2R3 IR B AIC T B 4 , A 1 H-NOX 25 11 75 B3 P YR PENOH AR
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AIREME , 1K — N ZE IR AIONO S 2 P CRIVRINORR S8 1) T4 B A AL 1 AR H-NOX £ [ B oh B AR 1)
MR AR - B M, S M AS TR IR AT — LS H-NOX & (4 HH I A7 4E (Pellicena,P. 25 A (August
31,2004) , “Crystal Structure of An Oxygen-Binding Heme Domain Related to
Soluble Guanylate Cyclases,”Proc Natl.Acad Sci USA 101 (35) :12854-12859) B/~ T
ASFRAR ) L mNO S B VE , 2% BH AR v B AR AS BT B B, dd ek SR, SRR B E
(Mycobacterium tuberculosis) MLZL8EH , A7 4544 b 2R ADLH 2 M 4R ME 20 1% , SN0 S 2 4]
HORIH, H 45 SO B My cobacterium) H-T-4 205 R AR G H BCGL 1) 1 327 A 19 BT 7 7
NO (Quellet,H.Z A (200244 H30H) , “Truncated Hemoglobin HbN Protects
Mycobacterium Bovis From Nitric Oxide,”Proc.Natl.Acad.Sci.U S A99(9) :5902-
5907) o SR, FAIZ 15 H AW, H-NOX £ 5 SEfr b BA b 1 20 88 A AIR95 2 FINO S L 1, 1
AT FAE B AR NPT BE

[0057]  pbAb, & ANz AHh & IR, 45 A NOTMIAS 45 5 021 H-NOX & [ 7] LA I IS B AN 2 AL R AR
() SINA e AL 9 45 5 NOATO2 (T H-NOX 2 5 o P 1 , H-NOX 2 19 %o 02 MINOF 255 A PE BA S H-NOX 25
[ 73 #£ 02 AINOEC A [¥) B8 77 AT AT — AN B2 AN 2 R AR I 5 N AR EUAL , fo VPH-NOX £
A USRS B SR 0 5 45 5 02BINO . JL B R AT LA G, BL3E— 2 B 5 02 M1/ BNOF)
SR AN YE  H-NOX &R 11 2 I ] DA DA e A 5 0, DA S 7 HE S8 1) B AL IR O3 16 B 77 2 A A 5
FRAE o 491 201, FRAZH-NOX &5 [ L4 7 AE , FLn A7 DU IR X6 0245 5 1) B8 s B80T/ B0 0 ek
X T H-NOXER 4 22 s ARFD Tl B2 FH A I PE o Y B2 H-NOX 2R [ 45 A A4 i 02 1K)
B8 77 A2 Ml U A v IR A A O 4K 32 BLah si VR IT I8 42 o IR e, AR R IR T A Tt i &
A B H A A& ST

[0058] i FHH-NOX &% [ AT 05k A 1R 2 s Ak o #1495 A=A Jim i I 1190 = 224 A2 S ik 02
TR AR MRS AR S T AR G LR ) PR < i Bvs G VB AL 25K A PR 58 A SR AA R ) AT
FH 1 o I 21 2 1 25 LV AR ) 32 2 R i A B AT O 9 v 218 AP N AT 55N s B2 14 46T [
TE o B SC R B, B AT G 7K P B NOBE IR R m] 4 I & 88 B 1 K9k PR i IR A (tonic
resting state) P A" H I RENE , JF T B0 MR ATE WA R S AL , 78 -5NO SN ) I 74
W, AT S A E R RAH SIS I (clinically relevant timeframe) W 428 Hi% 02158
AT T Z s, DO 5 — QUM 40 85 1 22 % ik (hemoglobin-based oxygen
carriers,HBOC) I E: E I B & /), B4E5F W 4 F IR 28 BE (“Blood Substitutes,”
R.Winslow ed.Academic Press,2006) o /R XEAZ vl ik | — 28 5 11 208 AMBHHR K
7SR PR AR (H A B T RNOSORLE 25045 4 IO BB AT A7 £E o IR 28 55 —AUHBOC R 7= HH P AR Y
FORAME , A B AL A0 e pSO{EL M pSOfHE , H EATTE AR I AR IS 2o EHWins 1ow AT [H]
FHRU T AR AL B AR BN 492 12 1 1K {ip50HBOCEE fRip50HBOC i I T
T d i S F ik (Tsai,A.G. 28N (2003) , “Targeted 02Delivery by low—Psohemoglobin:A
New Basis for O2Therapeutics,” Am.J.Physiol.Heart Circ.Physiol.285:H1411-
H1419;Winslow (2007) . “Red Cell Substitutes,”Seminars in Hematology 44:51-59) .
X FEHBOCHINO Jsz M P A2 75 il A e PR 36 HH 1) i) AT A3 R AR ¢ o T2 50 is H-NOX £ [ DA 7E 5%
/INEINO Je REVE T 256 HEHIR 0o, 32 AL T AT IV AR Hh 1 3T 1) Ty A O B84, L H-
NOXZ [ 518 02 1T ANBBRNO , BB IENO AL 9 0238014 o X LU H-NOXEE (1 VAL & ) ik il & ATy
EAEAR S 3 — DA .
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[0059] H-NOXZEH

[0060]  H-NOXZ&& [ 5 R M U5

[0061]  [F&dE A Ui HH , ATAA] B A U B 9 AR H-NOX £ 4 7] BA#E FAEAS SC AT A i 2 A 357
S LT ARSI  , “H-NOX R 117 A2 48 B AT H-NOX S5 # sk (i 44 9 ML 20 3K —— 2L 5
A (Heme—Nitric oxide and OXygen) 45 54150 [V 82 1 5T o R H-NOXZ5 #4482 4 , H-NOX
EEP LS HBR A S — B A H B 4 13 H-NOXEE [ A2 s B AR T I R AR AR
MAREFEAFRERI KR R (Oyer,L.M. ZE A (200342 H3H) “Ancient Conserved Domains
Shared by Animal Soluble Guanylyl Cyclases And Bacterial Signaling Proteins,”
BMC Genomics 4 (1) :5;Karow,D.S..%Z A (20044E8 H10H) “Spectroscopic
Characterization of the Soluble Guanylate Cyclase-Like Heme Domains From
Vibrio Cholerae And Thermoanaerobacter Tengcongensis, Biochemistry 43 (31) :
10203-10211;Boon ,E. M. .ZE A (2005) . “Molecular Basis For NO Selectivity in
Soluble Guanylate Cyclase,”’Nature Chem.Biol.1:53-59;Boon,E.M..%E A (2005410
H) . “Ligand Discrimination in Soluble Guanylate Cyclase and the H-NOX Family
of Heme Sensor Proteins,”Curr.Opin.Chem.Biol.9(5) :441-446;Boon,E. M. .2 A
(2005) . “Ligand Specificity of H-NOX Domains:From sGC to Bacterial NO
Sensors,” J.Inorg.Biochem.99 (4) : 892-902) ,H-NOX & [ 4% X NPfam 077004 [ BHNOB
B H (Pfam—Hz A 45 M S L ARG ik S /R BRI AL (Hidden Markov Models) H%H B
Copyright (C) 1996-2006The Pfam Consortium;GNU LGPL Free Software Foundation,
Inc.,59Temple Place-Suite 330,Boston,MA 02111-1307,USA) o ££— 285 77 5t , H-
NOX &5 HAT , B PN B A L5 61 a— IR E BB 2 2B B A A2 I D a— IR VRS A2 2
B B S5 JH-NOX B 1 Al LA 2 R 45 S ML AL R I Al L 2R O B A AL R &5
B 148 A 5T H-NOXER [ A] AL A M B AR LA 1 25 45 i 20 3K 2R [ o — 22 H-NOX R 1 45 & NO
1M AEOs, H I B 45 GNOFI02 o 5K [ 5 £ 73 15 1Y) 3 1 75 S8 S A P T H-NOX 25 4 45 5 NO ity
0202k F L PERE 2 A% A2 0 28 KRN B i SR YT H-NOX 2 [ 45 A NO A0 o 1R L 30470 B A7 P FH-
NOXEE [ : BURIB2 o /N« KB 4= A T H-NOX 5 B1)f b S5k o Hh 3 e b =24 >99 % [ [A] —
P o AE— 2852t 77 FH , H-NOXER [ I H-NOX 45 F4 I B4 N H-NOX ER [ 5 R SR A7 AE [ i v 4
PRAVE H-NOX 2 F BUR SRAFAE R sGCE A (1T, RARAFAER) sGCBLET ) YA R X ek B A7 2
LR BT AT — P [ — 1 :10.15.20.25.30,40,50.60.70.80,90.95,97.98.,995%
99.5% o WA SCHE— B 1l , AN T HH LA R ARAFAE R H-NOX & 1, H-NOX £ Al AR e b A 25
— DB AR A S )7 U, H-NOXEE A B FEBRH-NOXZS F I A A1) — DB 2 A 4
He ek o AE AR B S2 i U7 A, H-NOX B AR — AN ERE AN I, 5Ok B 75— 8= A BRI
FE 5o 40, H-NOX &5 [ 7] DA il 8 1, H AL HEH-NOX &5 Fa 380 A by — 2 1 1 3 3 B4 3 2
HEA GEAMLEAEH) 25t Jy 20, A H-NOXZS L A7 7E

[0062] Sk [ JH v 8 PR AU TR 11 5L R 02— 45 5 H-NOX I i A 45 1 (Nioche, P . 55 A (20044F
11 H26H) “Femtomolar Sensitivity of a NO Sensor From Clostridium Botulinum,”
Science 306 (5701) :1550-1553;Pellicena,P..ZE A (200448 H31H) . “Crystal
Structure of An Oxygen-Binding Heme Domain Related to Soluble Guanylate
Cyclases,”Proc Natl.Acad Sci USA 101 (35) : 12854-12859) & HH , i & R (T #4343 It [4]
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T RCEIF e =027 2 ) S BN o 120 A S B X 4% —— - B HEY 140, B B Fe' -0 8 A1k
(E6B) o i%FR AT A AEAE T HEF029F R 45 4 NOf H-NOX & [ v 491 201 , 1% 8. ) 8% Tt il AS
FFAET R B sCCR 75 A AZ AE W H-NOX 2R [+, 3R BH I 7F HH X 46 I 41 32 28 (1 2o HE 0 6
2 32 25 P AR e R 1 v 2 BB I 2 F N R L R TA-TGTE 2 MR I, 7045 A NOH AN 45 25 021 Y
A: T H-NOX 2 [ 114328 I 4% v 8 0 B 1Y ¥ n ] LA SR AR H-NOX £ [ B8 45 5020 A 1t , 7EH-NOX
T 23T B F e A I 21 32 48 B R SRR R FE o0 — RERIAE FT, AT BRI 0045 5 -

[0063]  HIEI6AFNEBHT 7 , A bk ) 285 46 B ey P ALl o TR 6 AP 7 » R 57 A Y —S—R & J faf S
A 5 i 41 25 B () TR R AN A AR - 6B, 13- 57 (T H1 022 M40 25 A% (EI6B) .
[0064]  AnASCHTE A, “B A BT AR I8 MR IR 55 B A A AL A R
(K8 8 BN B 5 B B BT A] By — RPEk 2 Rz, ) an &R S AR (A 24k 55) BX
EATH S R 2 A EA R ES — A N EERIMEAE I Z LR (],
A MFAZ G 2 AR 72 & Phat it 7y 0, H-NOX & 1 B 2 /0 £950,100. 150,181,200
250,300+ 350, 4005 5 2 A FE IR o AE— L 5 77 xUH , H-NOX 8z (1 il A48 2950 B 2960012
FEIR, B AN 21100 2 215001 Z AL R « 27150 B 25400 2R R 27150 21 2] 30012 2L R L 5L
1753412002 H 1

[0065]  H-NOXZ& [ [t Sk s

[0066] >k [ ATA] S B AN H-NOX & [ 7T A FAE A SCRT IR (A &4 iR S A v o A
it 77 2, H-NOX B & R A L3l (i, R A i KR I IR SS)
e By R R BHEURBE | R H TR ECAN B 1 E 5, BRAT AR X S 1 o s B8 T 1 I L
BAH-NOXE 1 A0 45 B A2 A AR SR AT VA PR S 1 BRI G (B 17 5S) o H-NOX £ 11 1 5 49 £,
F B A IR FL AN PIH-NOX E 5 A8 N < /INBR SR, 1 s o 24 N B H-NOX £ [, FHBF AR 2R A
U LB HEBNIH-NOXEE [, il i AR I TUE P8 8.0 . curivatus FTZL6E Z: 7 fifl . 9
U L 240 B A BUNO—45 A H-NOX R [ 114 S 4] 60,455 A JIEE SR e [X] L MV 22 0ORH AR 5 i 1) B A A
H-NOX#& [ 5 FE 7L 304 B A A 02— 45 A H-NOX H 1 1 SL 9 8 28 Higey—31 . gey—32.gey—33,
gey—34.gcy—35.gcy—36Mlgey—37; B JIE FLiE CG14885.CG14886 F1CG4154 5 LA A2 HHBL K ik B—3
(1) B A2 R H-NOX 2 [ 5 J5A% B A Y H-NOX £ 1 1) SIS 451060, 45 i i 8 PRV B BLIIER S 2 IR
B A T A BRI B e o I B W i 7 [ BT 1 I 2 A T 2 AN BT AR T 1 B AR R H-NOX
E{=R

[0067] R4 PR H-NOX 2 [ FINCBI % 365 A FE LA T« & AB1 [gi:2746083] \HEB1 [gi:
27127318]  FEJE 6B [g1:861203] R L IECG14885-PA[gi:23171476] 4 H1GCY-35
[gi:52782806] « AT Bk [gi:23129606] HT AMIF 1H [gi:16127222] W& K H [gi:
24373702] JWEfiti % 1 (ORF 2) [CUCGC_272624] P il T BEAR T [gi : 158964881 Flfik g
PR [21:20807169] .

[0068]  JR 45 FRTH-NOX 25 A 60, 45 LA N H-NOX 2R 11 , g% BB AT JE bRl 42 L 3255 2 AT T
Fh @45 5 MGenbank IR HIAL A0 LA F1) H (51171 M 20064E5 H21 H . 20064E5 H22 H 200745 H21
H 85200745 H22 HE P LA N EA Y, A% Bl 5l FHH kIR A2 AE)
Npun5905 Npu_ 23129606.alr2278 Ana_ 17229770.S02144 Sone 24373702 Mdeg1343 Mde
23027521.VCA0720_Vch_15601476,CC2992_Ccr_ 16127222 .Rsph2043_Rhsp_22958463 (gi :
46192757) Mmc10739 Mcsp 22999020.Tar4d Tte 20807169.Ddes2822 Dde 23475919,
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CAC3243 Cac_ 15896488.gcy-31 Ce 17568389.CG14885 Dm 24647455.GUCY1B3 Hs
4504215 HpGCS—betal Hpul 14245738.Gycbetal00B Dm_24651577.CG4154 Dm 24646993
(gi:NP_650424.2.g1:62484298) .gcy-32 Ce 13539160.gcy—-36 Ce 17568391 (gi:
32566352.g1:86564713) .gcy—35_Ce—17507861 (gi:71990146) gcy—37_Ce 17540904 (gi :
71985505) \GCY1a3_Hs_20535603.GCYla2-Hs_ 8994778 GYCa-99B Dm_729270 (gi :
68067738) (Lakshminarayan et al. (2003) . “Ancient conserved domains shared by
animal soluble guanylyl cyclases and bacterial signaling proteins,” BMG
Genomics 4:5-13) . iX ¥ LRRH A FII Y Fh 48 5 045 : Ana—f JE#E (Anabaena Sp) ; Ccr—#T
H#W M HE (Caulobacter crescentus) ;Cac-HM JTEMKE (Clostridium
acetobutylicum) ;Dde-RAR AR INEE Desul fovibrio desulfuricans) ;Mcsp—iEaHd 40 BE 3
i (Magnetococcus sp.) ;Mde—Microbulbifer degradans;Npu—/& % (Nostoc
punctiforme) ;Rhsp—BRE L 4N (Rhodobacter sphaeroides) ;Sone-¥> 5 K TH
(Shewanella oneidensis) ; Tte—Ji& g R4 1H (Thermoanaerobacter tengcongensis) s
Veh—ZE ELINE (Vibrio cholerae) ;Ce—2% s Dm—2 I8 Bl ; Hpul- &9 1H (Hemicentrotus
pulcherrimus) ;Hs—& A

[0069]  Hes 4 PERTH-NOX 5 1 A45 LN H-NOX &2 1, ‘B A% e AT A M4k 2 B TP fam
B 8 S HED (B4 A 20064F5 H21 H 200645 H22 H L 20074E5 H21 H B20074F5 H 22
HEr HIU TFTEAFH, eS8 @it 5] HE kNN E) 24 F
(Caenorhabditis briggsae) Q622M5_CAEBR. £k 4 F1Q61P44_CAEBR. £ 1 FiQ61R54_CAEBR,
2 HUAHQ61V90_CAEBR. £k B FPQ61A94_CAEBR. £k L FQ60TP4_CAEBR. £k L BhQ60M10_CAEBR.
£t (Caenorhabditis elegans)GCY37_ CAEEL.ZkHiGCY31 CAEEL.%kHGCY36 CAEEL.%H:
GCY32_ CAEEL.%;HiGCY35 CAEEL.ZkH1GCY34 CAEEL.%ZEHGCY33 CAEEL. 5 35 51 (Oryzias
curvinotus) Q7T040_ORYCU. 5 75 F#KQ75WFO_ORYCU.FHf# (Oryzias latipes)P79998
ORYLA.FH#4Q72S7Z5 ORYLA ., BEH B K (Tetraodon nigroviridis) Q4SW38_TETNG. K
JKQ4RZ94_TETNG . B2 75 B V] K Q4 S6K5_TETNG | £L & % J5 i (Fugu rubripes) QQOVY5_
FUGRU. FE Tt (Xenopus laevis) QGINK9 XENLA. % AQ5T8J7 HUMAN. % AGCYA2 HUMAN,
# NGCYB2_HUMAN. % AGCYB1_HUMAN. K42 (Gorilla gorilla) QIN193_9PRIM.JE4E
(Pongo pygmaeus) QoRANS_PONPY. A JEE (Pan troglodytes) QIN192 PANTR.JH% Macaca
mulatta) QON194 MACMU. [ # KB J% (Hylobates lar) QON191 HYLLA./MER (Mus musculus)
Q8BXH3_MOUSE /N GCYB1_MOUSE . /N5 Q3UT14_MOUSE « 7] 5, Q3UH83_MOUSE /)N i, Q6 XE4 1 _
MOUSE . /)N B, Q80YP4_MOUSE . #% 5. Q80WX7 _RAT . # 5l Q8OWXS8_RAT . #5 5L Q920Q1_RAT . # i
Q54A43 RAT.#3ELQSOWYO RAT.#5 5L .Q80WY4 RAT.#3 5 Q8CHS5 RAT.#3 5 Q80WY5 RAT.# R
GCYB1 RAT.#% 5 Q8CHI0 RAT.#ELQ91XJ7 RAT.#3ELQ80WX9 RAT.#3 5 GCYB2 RAT.#
GCYA2 RAT.Z K (Canis familiaris)Q4ZHR9 CANFA. P27 (Bos taurus)GCYBL BOVIN,
¥ (Sus scrofa) Q4ZHR7 _PIG. XU PEWR (Gryllus bimaculatus) Q59HNS GRYBI . 4K BE K i
(Manduca sexta)077106_MANSE . fH#L K 15076340 MANSE . & K F|i% (Apis mellifera)
Q5UAFO_APIME ., & K F|#EQ5FANO_APIME | SR FIEQELAL6_APIME ., X Lb A= I s tr PEST
(Anopheles gambiae str PEST) Q7PYK9 ANOGA.[X| b WIEilstr PEST Q7Q9W6_ANOGA. [X] Lt
WIEMstr PEST Q7QF31_ANOGA. X LE EJEUstr PEST Q7PS01_ANOGA. X LE A= s tr
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PEST Q7PFY2_ ANOGA . [X] bt TFIEIQTKQ93 ANOGA . 22 Jif 18 Q24086 DROME . 2 i FUEGCYH
DROME . 5 i S 8 GCYSE_DROME . 2 fiff S 85 GCYDA_DROME . % Ji§ L # GCYDB_DROME . %2 Jiff 5 i
Q9VA09 DROME . L% 88 (Drosophila pseudoobscura) Q29CE1_DROPS. LM% J88Q296C7
DROPS. 8L H% JL 08 Q296C8_DROPS . A% FL i Q29BU7_DROPS i i 4 (Aplysia californica)
QTYWK7_APLCA. 33 [HQI5NK5_HEMPU ., 3 P4 4<% (Chlamydomonas reinhardtii) Q5YLC2
CHLRE . 1 J}2 8Q8YUQ7_ANASP. ¥ B BBFL7 (Flavobacteria bacterium BBFL7) Q26GRS_
9BACT.Psychroflexus torquis ATCC700755Q1VQES 9FLAO.¥F¥E v 5 H (marine gamma
proteobacterium) HTCC2207Q1YPJ5_9GAMM. ¥ v 5 BHTCC2207Q1YTKA_9GAMM. 38T H AR
FFEQIA451 CAUCR. 2yt e 1 JF-5 (Acidiphilium cryptum JF-5) Q2DG60 ACICY.BRIE AL
TEHQ3J0U9 RHOS4.Silicibacter pomeroyi Q5LPV1_SILPO.RZE AIEKTE (Paracoccus
denitrificans)PD1222Q3PC67 PARDE.Silicibacter sp TM1040Q3QNY2 9RHOB.
Jannaschia sp Q28MLS_JANSC.Magnetococcus sp MC-1Q3XT27 9PROT. W& fifi & A
(Legionella pneumophila) Q5WXPO_LEGPL . W& il Z= 4] 18 Q5WTZ5_LEGPL . W it 4= [4] FH Q5 X268 _
LEGPA W& fitfi 2 [7] B Q5X2R2_LEGPA | Wg it % [7] 5 W& i I A (Legionella pneumophila subsp
pneumophi la) Q5ZWM9_LEGPH. W fiti ZE [4] 1A W Jifi V. FhQ5ZSQ8_LEGPH. G A 4l B (Colwellia
psychrerythraea) Q47Y43 COLP3.Pseudoalteromonas atlantica T6c Q3CSZ5 ALTAT.V)>
HIKEHQ8EF49 SHEON.Saccharophagus degradans Q21E20 SACD2.Saccharophagus
degradans Q21ER7_SACD2.Vibrio angustum S14QLZWE5_9VIBR. {59 E (Vibrio
vulnificus) Q8DAE2 VIBVU.JA# 3N (Vibrio alginolyticus) 12G01Q1VCP6_ VIBAL.3KH
(Vibrio sp) DAT722Q2FA22_9VIBR.®I¥A ML IKE (Vibrio parahaemolyticus)Q87NJ1_
VIBPA. R ICYNE (Vibrio fischeri)Q5E1F5 VIBFL.AIMEIREEQTMIS8 VIBVY . & Y41 H
(Photobacterium sp) SKA34Q2C67Z5 9GAMM.Hahella chejuensis Q2SFY7_ HAHCH. ¥ £ g
B H-Ff (Oceanospirillum sp) MED92Q2BKVO 9GAMM. ¥ VFEAT T - F (Oceanobacter sp)
RED65Q1N035_9GAMM. i fifi i i R (Desulfovibrio desulfuricans)Q310U7_DESDG. B
W Eh 22 1 (Halothermothrix orenii)H 168Q2AIW5 9F IRM. i phig i IR 42 1 QSRBX6
THETN.Caldicellulosiruptor saccharolyticus DSM 8903Q2ZH17 CALSA.TA B T EEA2 1H
Q97E73 CLOAB.Alkaliphilus metalliredigenes QYMF Q3C763_9CLOT. M 1% XA%
(Clostridium tetani)Q899J9 CLOTERIFEIGH ENCIMB8052 (Clostridium beijerincki
NCIMB 8052) Q2WVNO_CLOBE . fifi F A< SC AT id (I P fam$L 45 /72 , 3 T J& T-H-NOX 8 (4 SR ) X 4k
B A BAR TR, T L7 51 2R 5 H-NOX &R [ o

[0070]  m[3EA AT AR SCHTIR ) 254 A WA 5 V21 3 A T H-NOX 8 [ i R ] DA AT A%
HETT AT 45 5 A, J T e AT — 2 2 A R0 /BTN Y 2 1 B R 45 44 5 2 MIH-NOX £
1 R R R AEALL T , A 7B 3 10T B A/ B30 5 AA FROINRE 1 m] LA T 1R 5 AR I H-NOX 25 [ FW
%1% o 2, PramBHE 2248 H 2 LR X L 57k (defined alignment algorithms) FHE Gk S
IRBFRAEAY (il fPfam 21.0) 38 Biayr 3 N F R, WIH-NOXE I Xk (Pfam—t5 1 45 A K
T B FNRE i Y IR B AR Y i B4 7 , Copyright (C) 1996-2006The Pfam Consortium;GNU
LGPL Free Software Foundation,Inc.,59Temple Place-Suite 330,Boston,MA 02111-
1307, USA) o brdEHE 2, Wl swissprot—tremb 1 38 FE 7 4 W Hu bk A “expasy.org”,

Swiss Institute of Bioinformatics Swiss—Prot group CMU-lrue Michel Servet CH-
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1211Geneva 4,Switzerland) , 7] DL HT- %8 58 H-NOX & 1 SR I B A - H-NOX R 1 1) — 4%
M1/ B = 2 45 A6 AT LAAT FH ARV &5 44 TR P i BR A Z 50 AT TN, 49 tiiPredictProtein
(630West,168Street,BB217,New York,N.Y.10032,USA) . A] 7%k , H-NOX &5 [ [ 52 PR 2K
M1/ B =R AR AT LA AR AE T VAT 5E

[0071]  7E—2Lsjf Jy 20 H-NOXEE (A ZEAH S A7 B F B AT 55 i b 34 PR AU TR H-NOX Hp A
3 M A R (A AT — AN AR 9 BE R : Thrd W T1e5. Thr8 . Trp9. Trp67.Asn74.11e75,
Phe78.Phe82.Tyr140.Leul 445 Bk PN B2 A AEAT AL & o A2 — Lo skt 7y A, 22T EAT]
RHREIR A Fe A EE  H-NOX R [ 76 -5 i b g 4 B B H-NOX I Pro 1 158 Arg L 354 B2 f1) iz
B E ol B I B BORS &L o A2 — LSt 5 aU b , H-NOX 8 1 B AT BT 46 5 B LH-NOX )
His 105/ 4 Z R - /£ — Lo 5Ly s, H-NOXER A B, B PN B A 0 56 a8 i 5
FE2NBHT B AR I A a— BT A B2 BT B I R o 1% S5 M T H-NOX R [
O HRIE

[0072] R4 B2, 3 % 52 HUH-NOX &2 [ AJ AT FHARAE G #AT R i, LB E Mg 45 &
41 % H-NOX &5 I 1E J9 0o AR RS AR A0 B 7 AT LA 1 AT FH AR AR 7 V2 —— 3 A STk () 70
o ——ffy E H-NOX 2 F A2 75 45 & O N A Aar o a0 SR A B2, AR SCHTId RAZ I — AN B &> 7] BLAK
71 NH-NOX &5 I DADCAL HAE A 0o BAR B3 1 o 1 40, — DB AN RAZ AT DA I, PSR H 0,
fife B B R ko  ILZT 2R H S0 28 NO S B P A NORE 8 M BICHT 3R 1 A B 22 AN IR AR AT 4
B AMETA, AN A TR AL, AT DAt H T E X e B4

[0073]  4UASCHTI I8, RACH-NOXEE H (A1 F SR RY TRAT IR AR) A IR ELE L R
SR A RS e 1) (91, V& 2-4DERSA-8DD T B () F B B AR ST 3k ) AR ART H B e 31)) J et 7%
AR HEAT AT A AR SCITAE AL, M- AT AR (BT A D "W S AN B A RARHE SN i
B B YE a0, A FLEh B B BATAER” B E BRI 2 — B A RAR 5B
AR (R, RARAFAER) Fe51) Wi FLBh e 5 30 7 AL B AR e 1 5t

[0074]  ZEAFH-NOXEE H

[0075]  fiASCE— Dt H-NOXER A Al AU & — DB AN RAR , 4l 4 5 A 2 B A A il 1 )
HEEEAHEL , DA Oofift B8 5 K X 4l Kore  MLALFR [ 260 T8 2 NO S B2 14 A NORS SE 4 B3 RT3 7 ol
52 AT AL 5 B R A o T AR SCIR L 20T A LA SO ik HAEE R A R E R4
A L FE LS AL, a8 G U0 i 170 75 2 1 B0 B 10 it 2 0 A R G UNO Jse R L R E
M AR B AN A VR B AT IR PRI 2 P AL &, K77 A4 TR H-NOX 2 A 20 . ] e b, 9542
AL A28 P T B e o o X d R A 5 49 S H-NOX B 14 P S 6 1 o B T 1) = 4 45 /v 1 4
A ) £S5 L AR SCIE 1A R WL, B8, Boon ,E.M.et al. (2005) . “Molecular Basis For
NO Selectivity in Soluble Guanylate Cyclase,’Nature Chemical Biology 1:53-59,
o 51 A H O N A N 2R o) i S B AR RN SR AZH-NOX 8 [ 1) 7 31)) Bl I 3
X EE % 2 1A AR SR AR L R SC 245 32 W, BT, Boon E.M.et al. (2005) .
“Molecular Basis For NO Selectivity in Soluble Guanylate Cyclase,”Nature
Chemical Biology 1:53-59, JCillit 51 flE b ASCATEM 75, 551 % S BF AT AT eds
H-NOX&z H 7 31) o

[0076]  uASCHTAE A, “RABEA” B8 5 RBAAEREA FUHE, B — B2 RE
[ EE A BT AE— B 7 b, RAR A HA 5P RIAFAER & E U e 2UA R 551 o
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FE S PP 77 2N, SR E A R R 7 81 5 R AR R AR I E 1 A R X S B B A D
LI RFE—F—1:10.15.20.25.30.40.50.60.70.80.90.95.97.98.995%99.5% . 7E— 1k
S A, KRB EALTARAEKREAMNE DA T I AN ESZ RN EA A
Bt:25.50.75.100.150.200. 30084001 . 51| 41, °] LAE F i A Ho dg e M BOA S8 75
S HTEAE (Bl WGenetics Computer GroupH) 7% ot # 44 (Sequence Analysis
Software Package) ,University of Wisconsin Biotechnology Center,1710University
Avenue ,Madison,WI 53705) & =% A — M  iZ A FE P B o 4 2% PP L e B e . IR A0
HE BRI T R YR PEFE BRI FC AL T 51 o

[0077] AR SCHTE A, “RAR” BARIERIA R AN S BRI 75 e
VERIZ IR 58 AR N (BRI RS SR T ER AR L T8 SRR BIURS SRR o AE — E8 S 7 20
W R R AFAS SR UTER R AR R B PR ) S A RABBFE— AN BN ER AN (W12.3.4.5,
6.7.8 98102 BRI AN« — B2 A2 IR Bl 2R (N v C— R I A1/ B 13k
LB A D 2R T AN B R R R A K :5.10.15425.50.75.100, 150,200,
3008 FE 2>, B K20 F FTEAT AN LR I 87K 5,10, 15.25.50.75, 100,150,200
30084001 —DERE AN R LRI B (112.3.4.5.6.7.8. 9510 LRI B H)  BUAT
IR PR B 2 R 2 A o H-NOX 2 [ [ 7~ f91) 14 D e A A0 . 5 B 1P 21 () ke i 1-385 o £E — LL S i
T, SRR AR E G AL, RAE A B 20— AN R OUE A — 28 Uy 20
W, RAFIZIR T A i 5 R AR R AR B S AL B 20— AN E R RS & . A —
Be S 77 O, R A 2 R AR R A AL BRIV T FFERRCAS , Bk RAR R AR I R 4 5 R AR K
AR A FE A HA R IR 7 5 B A 5 o AE 5 3R 52 R Ak R 58 A8 v A A i 4232
o B AR R SRR, B e iR T, T A i A AR TR o 19 T, Y1 40L R R 7E AR B o 5
140 b 1A T 2 PR e 5 A I L 8

[0078]  “FiAk BARSF A" & —PE A P AR — &0 REEY H—fEa
JRAH N B 1 2 SR e o P () 3 ARSI R A (MR IR N TR B TR 1A
R LA, RANYE ABLH-NOXH) 7» 5 REAT 95 /1R RS, AE A7 BT A H-NOX F> F1 R 2 2R ALK o
I AR ART FEEH-NOX 8 11 HH (1) 0] R A7 B AT DA A8 9 i H I AR L 49 4, A B1H-NOXF¥jPhed A]
DA SEAR N IE 2R » BT e H-NOXER [ 70 1% 47 B HL A TR RUER o 6 B 1) 2K 7R 2 IR Bk 22 v LA
RAZ R FEATATH-NOXE 1 H (1) B 2R o 72 HAR St )7 20, — N B A RASHE R 2 ik
ARSI AR AR B SERE T S, — AN B A AR AR 2 D — ANk BAR S B RAE A
Zb—A R ARSI RAR R AR S T A SR T, IR L AFH-NOXEE (&%
XTNO/ Oofifi B9 55 250 NOJSRE A A2 5 P AN AR B A 25 4 (1Y) 48 B0 7 326 o

[0079] 1A 7 P EE ) FEAL B AR 53 (1 R L1 T2EH-NOX R AR

F4Y Q30G 1145Y
F4L E33P 1145H
[0080] H7G N61G KI51E
ASE C78H 1157F
LOW Al109F E183F

[0081] /S 5 7 SR, A R At P48 9628, 1 o —HRHEA D BERG 7 2K ) 28
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(Pellicena,P.ZE A (20044E8 H31H) . “Crystal Structure of An Oxygen—Binding Heme
Domain Related to Soluble Guanylate Cyclases,”Proc Natl.Acad Sci USA 101 (35) :
12854-12859) o 7~ B PHET M4 AR (RN N TTRRAR) F1 T R 1B AR B, RAZHE A
BIH-NOXI J7> B 3HAT 5 /1 ERE , AN T BT A H-NOX 3 B 8 22 AL o« DR s - B AR R B
AR R AL RAL T RTAT I RAR , AR 48 HH A7 B R AR EE AT DU 5 A AT e R AR B AE
RIRAEAER R IEIR GRARN “X7) <IXFERAZ ] DA™ A BA 25 P TR EE S5 A 7 A PR s N
FEETH-NOXEE [ o

[0082]  ZR1B. 7~ 151 PR ) 2 ) Gzg AT A2 2 1) T TS H-NOX &A%

[0083] V8X  M73X 1145X

[0084] 19X F77X 1149X

[0085] F70X C78X

[0086]  fF H ARSI 5 =0, BTk A8 A M40 2R AR I8 AF o AR SCRF A , ZEH-NOX S 11
NO-&5 & B i BEL 10245 5 1 JC B 70+ 1 08 DR 3R ML 20 2 1 s M A v S BRI g Bk =
I, AE— 2L s 77 X, BT IR SR AR 0 AR H-NOX &5 A3 Az M A8 Y Bc Ak 2 A i A s e & o AR —
B St 77 T, BT AR Rz A 4% ) B At A4 R/ BORH NS T X S ) B A AR H-NOX 285 A 4 TR
T B AR O2BC AR 25 G o 7~ 41 P ) 3 A0 48 e A0, 47 15 g T4 R S IR H-NOX [ hr4 . T1e5 . Thr8,
Trp9.Trp67.Asn74.11e75.Phe78.Phe82. Tyr 140 MLeul 44 L KA H & H-NOX & [ it o
[R5 2

[0087]  ANFE 370 T4 v f) e it ] sl I 200 3% i [ (1) = 4 265 ) 5 1% 45 1 F 52 M 02 FINO 5 1
LR BRI S5 & o D, AE — 28 S2it Jy 20, H-NOX 8 B FE i U A8 2 A A — AN a2 A
RAL o A LA TR AL AHAS A 370 ) 4% r 110 B 22 (1) S 481 B, 5 Jbs o g 44 PR 40 T H-NOX I Pro 1 151
Argl35. fE— s 7 b, Frik RASAEITMAR (proximal pocket) Hf, Fridk i M) 4% (0, 45
His105, HAE A4 2 i 20 2 2k 1k ik

[0088]  7F—uLsiiifi Jy AU, HAFFEMI DB MR, B/ —ANRABETMEE 2 b, IF A
F DA RAFAE MG Z A (W, AEITAMAE (R R A o A — LSt 77 Srp, B 1 RAHT
FEIMAE

[0089]  fF—Lesiyii 77 A, H-NOXER 1 [ & B IR T 71 5 HH B SR S AR Al = AR ) e 1
()7 A AH ] o A — 2252 77 3, H-NOXER [ I U 1R 7 31) 5 /£ 200645 H 21 H B 20064F5
H22H AR EdE 22 v R B 3 51 () a0 0 S Bk 8 1 S H-NOX A FR B U 1R 7 31 1) i 7
CHT ) AAEIE AL — L5 75 20, H-NOXER [ [ & 2L IR 7 91 5 /£ 20074F5 H21 H 82007
5E5 H22 H TR EE 2 v A I 2 51) (] ann Fe 9 B8 2 S H-NOXAZ PR B L R 5 Z1 1) Pl
HOFFPH)) AEE

[0090] Sy 7 BEAI A A BA AR SRR AT AR T H-NOX 85 1 1) H 9% Ji 12k , H-NOX &R [ Hh i = A ER T A
B 5EAG g NH-NOXH IR 56 B2 2 LR o 91 7, 3E AN H-NOXER (A DY R &5 M 3R i i — N2 M &
FEPRAT A 5 A8 9 AH-NOXER [ H (I AH R S L IR o 7E— 2678 e, — N B 2 A R U R 1)
RAZA] 5 AN B 2 A 120 (A 55 L 1) SR A e AR AP — N BR 2 AN BRI R A (B, M 4 e
(1) AR BRI P PR 2 P AH G HEATH 5 -

[0091] IR PR 548 R T3 2. M Ah , 270 BT B33 5 1 AT AT — AN AT DA g A8 AT AT 34
BRI AR AW AR SCHTIR RAGRATAT L &, B AR A | = SR B (1) 2 AL
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Bl , A= SO IR 5 AL B AEAT — Al 4165 n] RAAE[R] —H-NOX & (1 Hh 3R AT o v, A AL B IR 3L 5]
Y B AR R L S H-NOX E 1 19 5 i 7. B 1 1 S A A A B 4k A SR A B, B R 2T 1R 3
R385 LA 10 e 2k th M DA R AR o 9 PR I S AZH-NOX B 1 A 35— B A AL, A T
S5oF IO 1) A 78 H-NOX 485 R 3R 7 o4 22 11 0o BONOTIL Ad 485 25, I AT A A A B AH 25 (11 L 30402
MBS B AN

[0092]  ZER2ANT A7 B Jim A9 A% o, SRAR ISR I Gt ' R AN AE AR A 1 7 =€ H-NOX 2 A 1)
B e AT B o BT, s R TR R ST AT Y A2 i o A PR S8V TR H-NOX SR 1A B I 5%
TR AR TR R B o AR TR Y 57 55 R B T &R I 9 A2 W] AR AR AR e H-NOXER [ F) AH RE 7
BErp AT (Z5RHET] U2 BUR] LA 2 H e H-NOXER 1 P B o 1 88 AN RER) o FH Tl AL 3018
LH-NOXZE ) = AL 1R e B e 2 AT PN IR R AN AL, T BA» 45 51 N BF AR K R BTH-NOX 22
A e 7 A B SR AZH-NOX B [ ) S AR B A T = AE AR 5N B e e L sh M A i A 2R
BIH-NOX & [ H i 7= A B8 ) SR AZH-NOXEE 9 o

CN 104689300 B 'IH,

[0093] 2R H Mg HIRAE (Tt) B ZE R B Lp) R RRINE (D) EELINE
(VC) ~ /'{_:T\ Zﬁfﬂi};ﬁi’% (Np) D W%H (Cb) D WEI&ITE?*& (Ca) S j(LF_:lF\ S A\ %E (Ce) Hﬁ%'fﬁﬂTﬁH_
NOXZEAR
[0094]
It Lp Dd Heqd PN A L e
Tt L2 DAH-NOX VeH-NOX  BI(1-385)  PI(1-385) Ce
HNOX H-NOX  (728-899) GCY-35
(1-252)
Ti L2 Dd NpH-NOX  BI(1-385)  Bl(1-385)
H-NOX  F142Y Y1391 1145Y 1145
His6
TEISA L2 FOW- CHH-NOX  BI(1-385)  BI(1-385)
F142Y (1-175) 1145H 1145H
TeISL LI CHH-NOX  PI(1-385)  B1(1-385)
H-NOX (1-186) C78Y C78Y
Tt5L- L1 CaHNOX  PI(1-194)  BI(1-194)
PIISA  Fl42y (1-197)
Tt WOF CaH-NOX  BLHIOSE Bl HIOSF
(1-183)
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[0095]

[0096]
[0097]

7t WOF-
Y140L
7t WOE-
Y140H
Tt
WIF-N7
4A

Tt W9Y

Tt WON

Tt W9H
Tt N7TAE

Tt NT4A

Tt N74H

Tt
N74A-
Y140H
Tt 175F
His6

Tt F78Y-
Y 140L
Tt F78Y-
Y140F

Tt P115SA
Tt
R135Q
His6

7t Y140F
Tt

Y 140L

Tt

Y 140H
1t
Y140A
Tt 1.144F
His6
H-NOX 2% [ (141

Bl H105G

B1(1-194)
1145Y
BI(1-194)
LOW-T145
Y
B2(1-217)

B2(1-217)
1142Y

B1 H105G

B1(1-194)

1145Y

B1(1-194)
LOW-1145
Y

B2(1-217)

B2(1-217)
1142Y

5 A R B AR H-NOX 2 [ (1) AR ART — Bl S ] LA A AR 7 v AT AR A R/ B il DA
SR E T BT R FH o 30 9 HJE H 2 B2 A 31 S0 T2 H-NOX 2 [ ), AR G50 A 2 0% Moy
15 TR X 070 5 e % PR 25, AR A8 B 3R & A BEAZ A S5 (9 @1, Roh 1 f's,
R.J.ZE AN (199845 H15H) “Arterial Blood Pressure Responses to Cell-Free
Hemoglobin Solutions And The Reaction With Nitric Oxide,”J.Biol.Chem.273 (20) :
12128-12134;Migita,R. 28 A (1997456 H) , “Blood Volume And Cardiac Index in Rats
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After Exchange Transfusion With Hemoglobin—-Based Oxygen Carriers,’
J.Appl.Physiol .82 (6) :1995-2002;Vandegriff,K.D.et al. (20044E8 H15H) “Kinetics
of NO and 02Binding to a Maleimide Poly (ethylene glycol)—Conjugated Human
Haemoglobin,”Biochem J.382 (Ptl) :183-189, /1% Hidit 5| HEHIFAHE TN E, T
HREGTEA R , R ER AN ZE M e AR GH-NOXE A 5 W ALiE
HE AN EA RS R LR S LTS = W R SRR B % & (colloidal oncotic
pressure) £ 52 75 30 o, H-NOX &R 1 78 H A Bl #2 2 B JE B A  DARE AR L %
Ji P AR/ B4 pe JH I AR B B (1) o H-NOX i (3 9 ] DA 69 3 (48] 4 7 T Jo 4k B0 9 K i A
S

[0098]  HF Az M AITRAFH-NOX £ [ 4 4iE

[0099]  GnASCHvk , $2 HENOFNOfiF 25 55 TG [ L Ookors L ] NO Jso B P JEL ] AR 2 T S [
(KK EAN A TH-NOX R AR 2 [ L4 7 A o O 1 IR A MLy S B 44 , H-NOX 5 [ ] 4%
M TAEDRe B AE Bk 78 IR TR0 B0 , 4 anif 20 85 1 o PR 0k, A8 — 2 st 77 =0, g
ML ETE I P UR PR 0238 A4 AH EL , H-NOX 2 1 LA AHAL B (51 [ 0245 A i 28 | Oofiff B9 I 22, 0245
A [ B8 B NOFR i PR WNOSORLPE | [ A A TB 2 | I 2% (R B N T) BRI 38 7 PR 22 Fb (9 AT AT
HAE

[0100]  AnASCHTAT H, “ML40 88 7 R K H A R 1 SR AE I M 40 8 1 53R ) £ A B R AR
A e AR LA P SR 028 4 B B (. AL Y L TE3E A AT B (A LA £9200-500nM
(11555 025) 172K o TZARLAE P SRR

[0101] ARSI F 5 “koee” 2R fifE BS IE 22 , 451 T102BUNO M B 1 BURE IR 3 28 o BN EUA
(R Ko e N AR R A B 28 o AE 25 P it 7 2 rp , H-NOXER [ (1056 Ockor e £E20°C FE 0. 01 5]
#1200s 22 I8, B, 490 . 12 212005 1. 250 15]100s V41 1.0814116.0s 1 411 3554
23.4s 1 24)1. 34541185 411,351 #4)14.55 1 210, 21 84123 45T 41353 492,957 492
L3 AI5RN L) 155 BRLZI0. 1 B L) s AE— LSy 2P, H-NOXEE (A 7820 °'C B /N T Bk
S TF2)0.65s R0 R kors (191101, ZE20°CAELI0. 21s I £10. 655 2 Jf)) .

[0102]  “kon” FRINEE AR 2, 191 W102BNO-5 £ 1 3T 1 25 A 1 28 o BAREIUE I ik on R R UMK
K145 il 26 o 78 B Pl it 75 30, H-NOX 28 [ i 6 O2kon 7520 CAE£J0 . 14 B Z560uM 's ' 2 [,
B0, 216 B Z160uM s 16 B 12uM s A 15BN Z160uM s A5 BI L) 18uM s T ER 416 B 415
uM s,

[0103]  “fiff B9 35 B0 3R 7 “Bl) 7725 M B 0 B0 BV SR A B T o Bl J1 S R T B
“Ko” LR B TR B ZE (Koee) 5 3)) J) 445 Gl 28 (kon) LG 2R, 90 058 AR HE 7325 (5120,
FRAE TV AT IR BN DR E) —— AFEE B E AR N RO mE A/ B SCRTER §) T
E—— 4 D A BRI Ko EL o “TH R A B8 0 250 B “TH K™ 4 1 2 2 T I M kore [ B 77
S B AT AMEL o kon PRI AELIE X ) 77 28 Ko Al kot 2 [0] (I AH DG I 5 5 SR SCFTIA

[0104]  {E5% st 77 20, H-NOXER (A 45 4 021 5 77 24 B 1T S Ko /E 29 TnME] TmM2 [7] , 451]
U1, 7£20 °C 29 2nMB £12uM . £1 2uMF £ 1mM L £7 100nMF] £ 1M Z19uMF| Z150uM . £1100uME| £
ImM< Z750nME] 1 10uM . Z)2nMBI| Z150uM . £1100nME £ 1. 9uM., £ 150nMBI 2] 1uM, B £ 100nM 3|
£1255nM. £ 20nMF| £12uM. 20nMF £)75n0M. £ 1uME] £)2uM . £ 2uMB 2] 10uM ., £ 2uMF| £)9uMBL
£5100nME500nMo £E— e 5L 77 UH , 0045 A5 1 30 77 22 B K /E20 'C /T 29 F ZIME AT
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AT —>: 100nM. 80nM. 50nM. 30nM. 25nM. 20nME% 10nM.

[0105]  {E# s /7 20H , H-NOXEE (A 45 40211 3)) 74 80 v S Ko A& AH R 5 44 (il , 76
20°C) MELEE AR50 01 B £ 10065 , B an/EAH R 46 1F T~ (40, 7£20°C) M4l 82 T £90. 13
29105, BLZ0. 5B 4245 . 75 2 Fh sk /7 20, H-NOX £ [ 45 A NO 3)) 7 5 Bt S I Ko A2 A
[F 264~ (B, 7E20°C) MALE A1 £90. 01 212910045 , B an/E A1 F 24 4F F (B4, 7£20°C)
MATEA 0. 121064, 80450 53 £ 24 .

[0106] AL HT H , “AoR AR & — A HEARE , KR4 & 2lE 0 ML =55
()58 5 o BT I 218 R 52 5000 S8 Ko e FlTkon P 25 (1) 52 18 o BU(E. T B B A KB RN IR =i S A0 77
NOSEAIE” S — AN PEATE , HARNOLS & B8 A T (B, 45 & M40 = B B A T id
AGARHEAMS G ML RAER) B9 BT SE A2 XINO - Kore Filkon P9 35 (1 521 - 51
B EEMRIINO Kofd Fn B iR 6 AT

[0107]  WASCHTAE A, “NOAR e TR 48 1 2 B A AL B AT ARG B0 T ANOE AL 1) F2 e PEEK
Uitk i, B A AR SAATAE T 45 A BINOR A B AL 1 B8 7702 & 1 B RINOAR e PR Fia 7 o 7
— sl A, AE20°C R E 411.2.4.6.8. 10 158820 /NI AR AT — B i 1) &, /N T4
504030 105%5 % 1 R AFAT — > 1 3 Ho T H-NOX 2 [ 4 AU

[0108]  fASCHTfH A, “NOJSORLME” $8 10 & 7 20MEE I IR FE R , AR E AR ST , 172
LT B LA A LA 2 P B NO R AL K T8 2R, #A7 Ay s AR AR BB AONO S I Mk 7R R
fERAINO S B P o 75 22 B s it 75 30, H-NOX &R [ FINO S R PEAE 20 C/NTF 297008, 4l , 7620
"C/NT#1600s .500s.400s1.300s.200s 1. 1005 1,755,505 1,255,205 1. 105,505
1357 2501.8s 1.6 1.2571.1.0571.0.8571,0. 7Ts B0, 651 AE 2 P 5 F b, H-
NOXZE A FINO 52 B2 PEAE 20 CAE 210 . 1 B Z1600s 22 8] , 41 01, 45 20 ‘CAEZ10. 55 414005 . 4]
0.5F)47100s ™. £50. 5541505 . £10. 5541 10s ™1 411 B 4955 ' BRAJ0. 55412, 1s 2 |f]  £E
Z gy b, ZE R 64T, JAE20°C , H-NOX B [ 14 s 52 1 b 141 85 19 1) e S 7 28 /0
fK4110.100.1,0008%10,000f%.

[0109]  4ASCRTAT A, “H AR 227 Fa I 2 78 410 3 45 6 d A B L0 3R P 2k B ALY
A BT A s T AR EE 1 B AR R RN BRI E A A 2 RSy 2, H-
NOXEE [ ML 241 % [ AR FAE3TC/NT- 291, 0h ™, Bl 437 C/NT 297N BIHE R ATAT — A«
0.9h'.0.8h.0.7h™".0.6h".0.5h".0.4h"'.0.3h7'.0.2h7".0. 1h'B(0.05h ™" . £E £ P jiti /7
i, H-NOXER [ (0 ML 40 2% H AL I 2 AE 37 °C L, E 410 . 006 B 45 . 0h ™ 2 [&) , 4 N £E37 °C , 4
0.006%£11.0h™" . £50.006 1 £0. 9h '8, £10.06 % £10.5h"

[0110]  £E 2 Fhskjii 77 s, RAFH-NOX & B AT (a) AEML20 8 I 2 302 22 N 9 028K
NOfEE B9 7 25 45 A i 22 (W 02 BNOF Kon) BRI 253 28 (X 02BUNOM kote) 5 (b) 73 51| A LE sGCBL
5 (40, /095251045 10045 B 10004%) FINOSEFI 7, (¢) b M40 & IR 2 A 100045 (1) 5 45
Ar02fINOSTREE , (d) bE I 20 85 9 i 282102, 104 100K 100045 (144 Ay 1L ¢ 4% B4 s 7] , B (e) Rl
R REL 2 BRI AT 5

(01111 TR 9 P B0 3 24 00 B AR R AL T 78 I 20 35 11 1) T A 508 40 2 W ) e 5 i K, B AE 4
0.01 2 1005 [8] , ] Q78 ML 21 25 1 1) A 29 o 250 2490 . 181065 2 1], BR0 . 5B 265 7] %
PR B LB T4 T 2 A8 5 5 B A SCHrR R (Boon ,ELM. 58 A (2005) ,

“Molecular Basis For NO Selectivity in Soluble Guanylate Cyclase,”Nature
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Chem.Biol.1:53-59;Boon,E.M.ZE A (2005410 A) . “Ligand Discrimination in Soluble
Guanylate Cyclase and the H-NOX Family of Heme Sensor Proteins,”
Curr.Opin.Chem.Biol.9 (5) :441-446;Boon,E.M.ZE A (2005) . “Ligand Specificity of
H-NOX Domains:From sGC to Bacterial NO Sensors,”J.Inorg.Biochem.99 (4) :892-
902) ,Vandegriff,K.D.ZE A (August 15,2004) “Kinetics of NO and 02Binding to a
Maleimide Poly (ethylene glycol)—-Conjugated Human Haemoglobin,”Biochem J.382
(Pt 1) :183-189, AN BN ERAE A S8 Sl NME NS H, U H & W B &5 i &)
DA TR AN 510 i FR L AR o 7 9] 1 ¥ O2 30 AR A 485 02 H-NOX & 1 $2 41 TR
B/ INEINO S RE P 5 81 4T b I 21 8 (AR FINO S B2 1A o 7F — S8 S 5 A, NOJe B A L I 40 2
A FINO S RIS 22, B 22 /0 4110, 100 1,0008% 10,0001 » 2 Fh L 2 37 A9 BOA AT 4%
FE&ALNOJ M1 Boon ,E. M. ZE A (2005) . “Molecular Basis For NO Selectivity in
Soluble Guanylate Cyclase,”’Nature Chem.Biol.1:53-59;Boon,E.M.ZE A (2005410
H) . “Ligand Discrimination in Soluble Guanylate Cyclase and the H-NOX Family
of Heme Sensor Proteins,” Curr.Opin.Chem.Biol.9(5) :441-446;Boon,E.M.ZE A
(2005) . “Ligand Specificity of H-NOX Domains:From sGC to Bacterial NO
Sensors,” J.Inorg.Biochem.99 (4) :892-902) ,Vandegriff,K.D.ZE A (200448 H15H)
“Kinetics of NO and 02Binding to a Maleimide Poly (ethylene glycol)-Conjugated
Human Haemoglobin,”Biochem J.382 (Pt 1) :183-189, &A1& ANARAE M4 5 B 5INAE A
7%, UH 2 W ANO M PERINE) 5 A A B AR N 53 AR IR L4 AR o DR Oy B A 20 Ji
I 4 R 2 TR H-NOX HL A7 X L R AIGNO Jse B2, Fir DA H: e B9 A2 M H-NOX & [ R SR AE H-NOX 8 [ 7]
A AL AENO S5 SE T4 o 481 2, P ik 4 PRV H-NOX Y 1T40HEL AT 15 187 A 1Y i kg 4R AU
H-NOXAHALAINO s ML o

[0112]  6Ah, & 080 i S it 1 mr i B K AR M e e AR N A MR . 2 Piis e T
= TR DA H L 1 an A RS e T (i, ) B A BINO S AL I R e 1) IR AR E PR N R
EVE. 2 P B EOR A B T B4R E PR, B AR ST IR 2R (Boon ,E .M. 55 A
(2005) . “Molecular Basis For NO Selectivity in Soluble Guanylate Cyclase,”
Nature Chem.Biol.1:53-59;Boon,E.M.ZE A (20054E10 H) . “Ligand Discrimination in
Soluble Guanylate Cyclase and the H-NOX Family of Heme Sensor Proteins,”
Curr.Opin.Chem.Biol.9 (5) :441-446;Boon,E.M. %% A (2005) . “Ligand Specificity of
H-NOX Domains:From sGC to Bacterial NO Sensors,”]J.Inorg.Biochem.99 (4) :892-
902) , LA B A AR N 573 2 R0 ) S RE R A o AT ML ML VR B 2R R 4 P AR e T, s 1
()RR Tt B A OR B I 1] L TR B 38 AN~ 5 1 o R 1 W AR 44 IR H-NOX B [ 48 Tl IO 7E i
TN RROE AE 2 Pt 7 2 b, AR B I 18] b I 20 28 (3 %) 5 A% B8 I 1) o 2220 292,10
1008% 100045 (1 1,Bobofchak,K.M. 28 A (20034E8 H) . “A Recombinant Polymeric
Hemoglobin With Conformational,Functional,And Physiological characteristics
of an in vivo 02transporter,” Am.]J.Physiol.Heart Circ.Physiol.285(2) :H549-
H561) o WIEFLAR N SO A TR, BT M 20 88 1 16 A i 52 31k B I 2R ) o 4 i 20 25
1 P R T 53 40 PR ] 5 122 PR T o4 (300 JER DR AE T 47 AE 08 T 20 B ML 200 2 130 DA I 24 v ok 25 ) a4
A SR BT IR H 3 A H-NOX R 1 I 32 4, B A RN S AR H-NOX 2 [ 4% T HL A B 41
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B I R B A TR o SR A B, IR AR B 1) PT DA 3R 2 AR B A RH-NOX B 11, B
5 AR HE TV (AR ST (9 S A8 AR il 2 AN 7 2 AN ) IR AL) i H-NOXEE 1 5 5 — S I il
A AR

[0113]  #EZ Fhsiiie 75 X, H-NOX & 1 720 'C A 29 1 nMB £ 1mMZ 7] (1) 0= fif 2555 %, I A
FEMFEI AT, InfE20°C , B L ML 21 55 (A HINO s B2 A 2 2 29 10 A% FRINO Js o 7 o 7E — B sk
i 77 #H , H-NOX & [ 7620 °C B A 7520 InMB £9 1mM. [8] 11 02 it 55 H0, FITE20°C/NT 297005
LN, £E20°C/NT 416005 15005 1 100s 1205 B L. 8sY) FRINO SR o £E — B8 52 i 5
i, H-NOX 8 [ L A5 78 ML41 85 1 1 Oafift 25 B 2 U2 2 2 I K Oafid 28 50, 7 HLAEAHTR) 4%
PER, fn4E20°C , B A b AL 247 22 3 FEINO SO R PR 22 /0 2 10 F5 FINO S5 S Pk o #F — B8 52 it 5 5K
i, H-NOXE& [ 7620 C HAT£10. 01529200 ™ 2 [B] IR} koss , LA L AEA R 644 R, WIFE20°C,
Fb M 21 B 1 (FINO s o2 PR AR 22 /0 £ 1 O RS FRNO S P o 78— 8 s it 7 20, H-NOX 2 (1 7520 C &
AH/NFL10.65s (BT, fE20° CAELI0. 215 BIZ10. 645 2 [H]) (IR kots » LA K AEAH A 264
T, WIFE20°C, bb M40 85 1 FENO s N PEAR 22 /0 249105 HINO S b e o 78 HL A& SEZ it 77 5K, H-NOX
A B 02 fif B8 3 BUAE20°C , 76 41 2nM BN Z950uM . Z150nME £710uM. £ 100nMB| £ 1. 9uM. 4
150nME 2] LuMEL 27 100nME £)255nM 2 [8] o 7F 22 P it 77 2H , H-NOXER [ 1 O 125 55 2 AE 20
"C/INT-2980nM, 5| WI7E20°C , 75 £ 20nME 297 5nM2 7] o 45— L8 52t 77 20, H-NOX & [ N0
o PEAE AH [H) 26 N —— Bl #4620 °C 'R ——Lb L 241 85 1 FINO S R 1 2 MR Z0 1005 B AR 2
10004% o 7E— 2852 it 5 Ao, H-NOX K [ (N0 s b PEFE 20 'C /T 297005, B N /E20°C /N T4
600s.500s.400s.300s.200s . 1005 1. 7557150511 25571, 205 1 105 1 5s T 35T . 28
11,85 1.5, 1.251,1.05,0.851.0.7s ' 8E0. 65 AF — e s T, H-NOX R [ 1K)
SR koe e 7E20°CAEQ. 015200 22 [8] , B WI1£10. 13292005 1 450 18] £41100s ™ 4)1 . 353 4
23.4s 41,345 4118 41 . 3554114, 5571 410, 21 8 4923 . 4s T 425 4135 A5 5 4
15s ' 410 1B 2 1s ™ o AE— 25l 77 2P, H-NOX 28 [ 1) 02 15 5 S0 AF 20 'C /41 100nME 4
1.9uM [8] , 3F FLH-NOXE& [ ¥ % Akor s 7E20 CAEL 1. 355 B L1455 Z 8] o /£ LE 5L it 77
P H-NOXEE (A 19 40 2 [ A A s R AE 3T C/ANT 2910, Bl /s T2 R FIHE O ARAT— >
0.9h™.0.8h".0.7h*.0.6h'.0.5h1.0.4h.0.3h 0. 2h " ERO. 1h ' AE— B8 S Jy =, H-
NOXE5 [ F % 4B koee ZE20 ‘CAEZ)1 . 355 ' B %14, 55 L2 [A), I HLH-NOX &R [ () L 21 2% [ A Ak
FAE3TC/ANTF L0 A — sz it 7 Ao, H-NOXEE (A F ko e FE20 CAEZT 1. 355 5| 4
14.5s™ 2 18], 3 ELH-NOX & [ FINO S RMEAE 20 °C/NT 2457008 ™ (B4, ££20 °C /T 296005
500s'.100s ', 20s '8 1.8s ") o AE B Sl T 2, H-NOXER (10 40 3 [ A S AE37°C
INTZ51h7, 3 HH-NOXEE [ [INO e REPEAE 20 °C /N T 297008 ™ (a0 4E20°C /N T 216005
500s'.100s".20s 8 1.8s 7)) .

[0114]  #E—2esji J7 2, H-NOXE VA VR VDR 2 AE LRI 4 JHVE (eP) Z [A] o £ — L 5L it J7 X
H, H-NOX &R [ VAR I B A4 1202 1R AE 20 1] 50mmHg 2 [7] o

[0115] 3% T B A BN S AZH-NOX &R [ 1 7 1 PR K /I BRI RS | B A AR e 1 N0 Je
LR B  7ER 3, AR KNI AEAB M (1, 5 2 —FEAL) BUARAB MM H-NOX & [ (1)
R,

[0116]  33: H-NOXE [ 1) 7~ ] M S it 7 =X
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[0117]
kRN SRk Rt | NO RME: | Bhe
(54 G

>1MD <1nM ) 0.01 3 0.1 | &5k

0.5kD £ IMD | 1nM $/100nM [ 1h %) 12h [ 0.1 3 1 RO

0.1kD %] 0.5kD | 100nM 3] tuM | 12h 2] 48k | 1 2] 10 EEg

0.01kD 2 0.1kD | 1uM F 10uM 48h 3 2 i | 10 3 100

[0118]

Xt TR E RAZAR B R BIVERE At i TR 4-12. £ R4-127, BIMIB2FE A 2 K

B H-NOX 25 [ AT 1 25 A o B T L BB L H-NOXZS My 1) 28 L1 e 71 h e 2 RN &L R A
[, B LA, o T e iR L 3B 1H-NOXER 1 20 A BLH-NOX HH AH I8 58 2 FRUH A3 2 AHAL 45 1
FAFTTR G — DB 2 A G5 B N AR BUH-NOX 25 [ 9o ¥ [ 48044 3 22 R 0o fiF 55 3 2 4y 20 2%
WIR A, H A R IR0 2530 2 m] Ll it 41 A2 40 BT B1) ¥ 58 A8 B XS AR (AT AT —Ff,

S BN — LA MK AR BIH-NOX &R [ 1M 4 3 — 0 0048, WA ek
F4. B AR TSR AFH-NOX S (A 1) B AL AR 2 Tk L Oo ki A VE BT (9 1 02 5 11 3K
) FE NS S A 7R L 5

[0119]
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[0120]
EAE et Or-&E N MR E

Tt H-NOX, JSUZH-NOXHIHRO,4: &1
Tt H-NOX ke~ 0° ko= 1.22 Trp9, Phe78, Tyr140
Tt Y140F =0.05 ko= 15.7" Trp9, Phe78, Phel40
Tt Y140L k=019 kop=20.° Trp9, Phe78, Leul40
Tt Y140H Fox = 0.87 k= 5.03 Trp9, Phe78, His140
Tt Y140A et WA E LY | Trp9, Phe78, Alal40
Tt W9F Fep~ O ko= 1.84 Phe9, Phe78, Tyrl40
Tt WOF-Y 140L ko =0.12 ANEE &t | Phe9, Phe78, Leul40
7t WOF-Y 140H =0.11 kap=1234 Phe9, Phe78, His140
Tt F78Y-Y140L Ko ~ OF ko= 0.83 Trp9, Tyr78, Leul40
Tt F78Y-Y 140F feg ~ OF ko= 148 Trp9, Tyr78, Phel40
JFH-NOXE [, LB RREHRAL 50,
L2 H-NOX Fasg? DI RE G518 Phe9, Phe78, Phel42
L2 F142Y R’ ko= 3.68 Phe9, Phe78, Tyrl42
L2 FOW-F142Y - 250 Trp9, Phe7S, Tyrl42
L1 H-NOX kox = 0.31 ANEW A | Leud, Leu78, Phel42
LI F142Y k=18 feop=1.73" Leu9, Leu78, Tyr142
HHNOX, HEAEARHRALEG0
B2(1-217) ko =0.18 PERESE | Leu9, CysT6, 1142
B2(1-217)1142Y g Leu9, Cys76, Tyr142
B1(1-194) ko =43 DI E Ak Leu9, Cys78, llel45
B1(1-194) 1145Y k= 2.8 E Leu9, Cys78, Tyr145
B1(1-194) LOW-1145Y | ko~ 10 g Trp9, Cys78, Tyrl45
B1(1-385) e AW E A | Leuwd, CysT8, llel45
B1(1-385) 1145Y ko =0.72 ko= 2.69 Leu9, Cys78, Tyr145
B1(1-385) [145H Leu9, Cys78, His145
B1(1-385) C78Y Leu9, Tyr78, lle145
T 5 0 A A R R (R 45 B O M LB H-NOX
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[0121]
DA H-NOX(728-899) | kyr = 0.98 ko= 5.80 Phed, Phe75, Tyr139
Dd Y1391 Phe9, Phe75, Leul39
Cb H-NOX(1-175) AR IR | g Trp9, Phe78, Tyr140
Ch H-NOX(1-186) e 2 Trp9, Phe78, Tyrl40
Ca H-NOX(1-197) R R | o Trp9, Phe78, Tyr140
Ca H-NOX(1-183) P o e g Trp9, Phe78, Tyrl40
Ce GCY-35(1-252) B PN Phe9, Thr78, Tyrl44

R R (R3TC I H R SR, [0 A/ LR R

PO, 5 EriF ML L O 7220 °C MM 2T SR T 38 i BAVEfG sy AE37°C 244hI )G, T
BHHAWMRS., ‘HE DY EASOERE S, WS ERE RSN
%, SRERE A0, Bk Rie, RS, A&ECURMESLTE, 18
LA RE ko SEH T AN A SIOR B AE AR T ANE FH o PR RAE R AR 271 B B R AE IR
A AE BRI R R e A B TR BRI I R TR B A R A A
(BRI S T B 24/ D R AN B A e .

[0122]  H5ER T B A —ANBELE AN FRAS  H-NOXE [ HH 0045 4 T8 2 (Kon) ~ Oofif B 1M %
(ko) < O2ffff B 5 B (Ko) A H FALIEZE (kox) [0 202 o 7E— 2252 75 20, 3590 B B BB
RAZEAT —Fh 55 F3— R A (B anR5H () F3— RAABUA SR AT H e R 38 A4, bA
3 DR 0245 A TR 22 | Oofif B IH 22 | OofifE B8 1 20 B AR 2B HT IR P FIEL 2 PP 4L
[0123] &5, B RefFe 4T 3 8 (I 0 0245 A5 122w
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[0124]
a=1it Kyp* kon' ko™ ko' | BE
SCHA
Tt H-NOX 89.7+6.2 13.6+1.0 122 £0.09 e i
Tt P115A 21.2+2.1 104+1.1 0.22 +0.01 e | ]
Tt15A ~80 0.82+0.03 0.7 | j
Tt15L ~1000 9.50 £ 0.64 0.6 | j
Tt15L-P115A ~30 0.28 +£0.01 0.6 j
Tt WOF 305 + 31 6.02+0.62 |1.84+0.17 ¢ i
Tt Y 140F f 157+ 1.4 157+98 005 | j
TtY140L ~2000 AT 20.1+£2.0 0.19 i
Tt Y 140H ~500 5.03 +£0.69 087 | j
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[0125]
7t WOF-Y 140H ~2500 234+37 011 | j
Tt WOE-Y 140L HHEWED S50 BRI E A1k 0.12 i
Tr F78Y-Y 140F ~150 1.48 +0.33 e j
Tr F78Y-Y 140L ~80 0.83+0.17 ¢ i
Tt WIF-NT4A BEURIRE | BRI i
Dd H-NOX ZERkE | EER 713+ 045 0.14 | j
Dd Y139L LM 5 0B RL B A1 i
BI1(1-385)1145Y | 70,000,00 0.00004 2,69 +0.61 072 | i
L2F142Y 9200+ 3000 | 0.40£0.14 | 3.68 £0.71 i
Hs Hb B 267 60 16 n
Hs Hb 560 50 28 K
Sw Mb 880 17 15 0.006 | k
Bj FixL 140,000 0.14 20 27 | 1
HemAT-B 720 32 23 0.06 | m

20C FRIEE H A (M); "20°C FOZ & MAL R AWM 's™); 20T RO,
ML R R FER (™), 37°C Fi4r & B AR M) E37°C F 24/}
i TR HAEALIIE S U — /MM E A SO B A ik, AR ZE
PRERiEh Jy 2 AT LU I ‘Boon, EM. et al. (20054E6 /). “Molecular Basis For
NO Selectivity in Soluble Guanylate Cyelase,” Nature Chemical Biology
1(1):53-59; IR AT B “Springer, B. A. et al. (1994) “Family Physicians Key
Partners in Preventing Suicide Among Youth,” Chem. Rev. 94:699-714;
'Gilles-Gonzalez et al. (1994) “Heme-Based Sensors, Exemplified by the Kinase
FixL, are a New Class of Heme Protein with Distinctive Ligand Binding and
Autoxidation,” Biochemistry 33:8067-8073: "Aono, S. et al. (2002) “Resonance
Raman and Ligand Binding Studies of the Oxygen-Sensing Signal Transducer
Protein HemAT from Bacillus Subtilis,”J. Biol. Chem. 277:13528-13538; "
Antonini, E. ef al. (1971). "Hemoglobin and Myoglobin in Their Reactions with
Ligands," North-Holland Publ., Amsterdam.

[0126]  FR6E78 T H-NOXER I H 0245 A 22 L Oofiff 55 3 2K, 02 H AL 2 NO S 2 1 Al
Fe'" 028 AR R fa s M8 51 N— DB AN FEAR LAk A4S o £E — st 7 R, 6 T B
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T BB SR AR [FATAT — P 55 57— 5AF (B R 6 Hp 1) Iy — SRAFBA SC R il (AT AT g 3R
%) A, A — 20 U H-NOX 8T [ 1) 0245 A TH 22 O B9 T 2., 02 F S8 A 28 \NO S B PR B
Fe'" 0.2 Ak fa e o BB AR N SO IR, BIN— B2 A BAMIFRAE, AR SRR 1
HRLLTAR , AT 4 FH T3 — P DU X A

[0127] 286 H-NOXEE [ 1 il 0245 438 38 L 0o 125 38 2 L 02 [ S AL 8 R NO SN PR FlIFe =025
AR E

[0128]

BAFE | ko' | Kt Kox' NO REHY | Fell-0, E&EHNE

et
Hs Hb 23 11 0.006 <0.001 s B PSR T ®
T0005'Y | (o), s A
ACTF, R RETF,

TrH-NOX |13.6 | 122 |4e%i  |0.5420.07s" SoEfasE

TtY140H [~10 [503 |0.87 1.7£045s" EERPER VIR,
s EEAPACT,
Ry AT, F8E

B1(1-385) |~105 [2.69 |0.72 KT -NOZE | R R, A

1145Y fy TEERP4CTE,

Fases &, R
20°C FO45 & MALRAHF WM s ™) "20°C O, LA SR B IR (s7):
37C T LR HAEMER O WTNORMERE: 75200, 4ifbE
(Tt WT HNOX., Tr Y140H HNOX, # AMZLEE FI(Hs Hb)) L2MIKE £42
HBAT %, JEE SR (NO) L200MER I TESERA D (M RA:
50mM Hepes, pH 7.5, 50 mM NaC) A7 H)%, (8 ek, & G Rpon
WSNORLL R A, JEARTE Cintegration time) A0.00125%0, & K254k
(R KA LA R AR AL, B ENOS AL PRI IR . RO 28 P40t 1
H-NOXH [ A #-NO, X THs HohEk-KEH (ferric-aquo). b FHs Hb,
RS NOK RN A b BLE PR E R SEI B (dead time)
(0.001F0) P55 % TEich, R. F. et al. (1996) “Mechanism of NO-Induced
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[0129]

Oxidation of Myoglobin and Hemoglobin,” Biochemistry 35:6976-6983, L4 4k
FINO R MPELE20°C 49 47,000 57,

[0130]  FRTIEIR T 0245 & 108 5 1 20nT LA i SR AFH-NOX &R [ Hh — AN B 2 Ak 22 1 4 3
U o IX L IR PEH-NOX 2R (A 1 81 77 22 Ko B £E 20 ‘CAE 21 . 20nME] 1000000 . 00nMFA JE FH A o
WIERATEE , 0o 25 A WM 5 55 B0nT LLd Ik 20 A 3R 7 v e 21 B BOR SR AR (AT AR — b, BOE I BIN
— B B AN 9EAR BIH-NOXER [ T 4 33k — Do A8, Wik SC Ak o

[0131]  3R7. $20245 A I A B 5 HUE HE Z 1 B A2 B AN S AFH-NOX B A DA e 2 % B

[0132]

HA M ) /757K (M) + THEIKD ()
Tt P115A 21.2 2.1

Tt N74H 27

Tt I5L-P115A 30

Tt N74A 32

Tt I5A 80

Tt F78Y-Y140L 80

Tt H-NOX His6 89

Tt H-NOX 89.7 6.2

Tt wt 90

Tt F78Y-Y140F 150

Tt W9y 218

Tt R135Q His6 252

Hs HbB 267

Tt WOF 305 31

Tt WOH 456

Tt Y140H 500

Hs Hba 560

Tt WON 573

Tt I75F-His6 713-773
HemAT-B 720

Sw Mb 880

Tt I5L 1000

Tt L144F-His6 1092-1185
Tt Y140L 2000

Tt WOF-Y140H 2500
L2F142Y 9200 3000

Bj FixL 140000
Tt WOF-N74A 1000000
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Dd H-NOX 1000000
B1 (1-385) 1145Y 1000000

[0133]

R8I IR T 0ok A (1 fif 3R 2 n] DL 1L FEAZH-NOXEL 1 o — AN B 22 A A3k 1 43¢ ]

PR (3% BB R A PR H-NOX 2 1A O i 25 R AE20°C R AE0. 21s ' 3123 . As AU VEIH N - 1 SR A5
B, 0%t A 1 ff B 22 ] DL IE ik 20 AR 8 BT 21 B8 B0 58 AR R AT ART — A, Bld ok 5N — AR

2 JIHM RAZBIH-NOX S [ i 45t — A 248, WA S i

[0134]  3R8.1%0:45 A KM B RAH AR SR B AR MR AZH-NOXEE A A LS H iR
[0135]

H T kotr (s 1) +
Tt N74A 0.21 0.004
Tt P115A 0.22 0.01
Tt I5L-P115A 0.28 0.03
Tt N74E 0.38 0.01
Tt N74H 0.44 0.01
Tt 15A 0.82 0.03
Tt F78Y-Y140L 0.83 0.17
Tt H-NOX His6 1.2 0.02
Tt H-NOX 1.22 0.09
Tt F78Y-Y140F 1.48 0.33
L1F142Y 1.73

Tt WOF 1.84 0.17
B1 (1-385) 1145Y 2.69 0.61
Tt WOY 3.07 0.1
Tt R135Q His6 3.56 0.08
L2F142Y 3.68 0.71
Tt Y140H 5.03 0.69
Tt WOH 6.42 0.11
Dd H-NOX 7.13 0.45
Tt WON 8.09 0.14
Tt I5L 9.5 0.64
Tt 175F-His6 10.48 0.12
Sw Mb 15

Tt Y140F 15.7 9.8
Hs HbB 16

Tt L144F-His6 16.06 0.21
Bj FixL 20

Tt Y140L 20.1 2
HemAT-B 23

Tt WOF-Y140H 23.4 3.7
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Hs Hba 28
[0136]  ZROMLIR T 0245 A K45 A i 2 Al LA 1t RAZH-NOX & [ 1 — N B2 AN B R 1

AR L IX R ] TEH-NOX 25 A 1 45 4 T R AE20°C R AE60uM s 30 14uM s O TE I 4 . 1
BAE, 0245 S 456 0] PLIE S 20 A 3R 9 BT 71 Bp B A 5 AR ) ATA] — B, BE o 51—

B I AN RAZ BIH-NOXER [ P i et — 20 24, A SOk
RO . HL022E B I 45 A B R HE P 1 B AR AU ARAZH-NOX SR 1 LA S B % B

[0137]

[0138]

BAR Kon (M 's™) =
Hs Hb B 60
Hs Hb o, 50
HemAT-B 32
Sw Mb 17
Tt Y140F 15.7 1.4
Tt H-NOX 13.6 1
7t P115A 10,4 1.1
1t W9F 6.02 0.62
L2 F142Y 0.4 0.14
Bj FixL 0.14
1t WIF-N74A JEEE
Dd H-NOX g
B1(1-385) 1145Y R @
AR R LM AR (08, (b M 20 R A8 R BI  BR g

[0139]  K10E7R T 7~ Bl MEH-NOXTEAZ AT 02 FINOLE A [ RE WA o 3R L0 B B (¥ Fe— R #2 T 5X
BRI B T8 H T H0g LA B AEB a2 [8]) o 24 02BNOZE SN 5 12 510G 73 e P/ , BATTa
A A5 TBAaB R T7) o 0 KA B, 02BINO LS & ] LB RL 4142 10 7 it 51 B B XU R AR
AT —Ff, BCERL SIS T3 A FRAZ BIH-NOX & [ P il et — 20 258, A SOy
[0140] 10 —LL 2 Wk - BerfFe ML 40 3 8 (U BRI UV -] D0 () 7 B

i g= Soret (BE) B o

Fe KM E %

sGC 431 555

BI(1-385) 1145Y 429 549
[0141] 7t H-NOX 431 565

Tt WOE-Y 140L 430 560

Ve H-NOX 429 568

Np H-NOX 430 555

L2 H-NOX 428 557
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[0142]

[0143]

L2F142Y 428 557

Tt 175F-His6 431 569

Tt L.144F-His6 433 564

Hb 430 555
FINO A

sGC 398 537 572
B1(1-383)1145Y 399/416 542 574
Tt H-NOX 420 547 575
7t WOF-Y 140L 423 540 573
Ve H-NOX 398 540 573
Np H-NOX 416/400 543 576
L2 H-NOX 399/416 544 575
L2 F142Y 417 544 578
7t 175F-His6 418 545 574
Tt L144F-His6 416 544 574
Hb 418 545 575
F0, 54 16

SGC ES T ET R}

B1(1-385) 1145Y 416 541 575
Tt H-NOX 416 556 591
Tt WIF-Y 140L R e 5 Ak

Ve H-NOX RGBT A 1k

Np HNOX ARG A1

L2 H-NOX AR5 A1k

L2 F142Y 417 542 577
Tt 175F-His6 416 552 589
Tt L144F-His6 416 544 574
Hb 415 541 577

‘nm (20°C )

F 1185 —8Fe (I1) \Fe (I11) \Fe (IT) -NOFIFe (11) 028 G4 UV-"1] WU 1]
fr B o 2421 £ (A BH-NOX 25 (1 RN , HoAE ~431nmAb B AT — A Soret (R E) &, IF H H AL
T RIEFLEIIRE . R H-NOX & A R 45502, A M08 IR, iZSore tig AL AR , {1 HRE H-
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NOXHASZZE 4 7 02, HS 4 240285 T , HiSore t WS #2214 14nmH1418nm2 1] , X 511 41 &
AR R AR FZ B AR, 3R 045 A B ML AL 2 S AL ITH-NOX (Fe (111) ) B LAG L AL A5 45 A NO
H-NOXI Sore tié 1] 88 15 fif 47 BT A S H-NOX & 1 PR AS A 20« R H-NOX & 1 R 45 A N0,
L ANORE I, iZSore tig AL . W AR H-NOX & [ 455 1 NOFF B L6 FC A7 1) 72— IV i 1k
F (ferrous—nitrosyl) B &4, B4 NO#E TN AR, HiSore tiE 5 12 3 2420nmF1424nm 2.
] o WIRH-NOXEE 4 45 & T NOFF T I S e Aoz 1) P 2k~ A R 36 & A4, Wl Sore tI§4 72 5)) 21 ~
399nm, W1 ATER , 02BINOZE A 1 LI Rk 28 538 1 1L rh By 51 B3 B A S AR (AT A] — i, BRd 1 5
AN—AEEZA MG 54 BIH-NOX B [ P i gk — 5 228, A SRk

[0144]  F11.—%Fe (I1) \Fe (I11) \Fe (IT) -NOFIFe (1) 025 BRI UV-A] W04 H A7 &
[0145]

2k B Soret B a
Fe (11) Tt wt 430 563

Tt WOY 430 569

Tt N74A 433 558

Tt N74H 431 561

Tt N74A-Y140H 430 567

Tt WOH 431 563

Tt N74E 433 559

Tt WON 431 569

Tt wt Hise 430 565
2tk HH R Soret B a
Fe (I11) Tt wt 413 550 585

Tt WOY 409 N.A.

Tt N74A 416 554 586

Tt N74H 408 N.A.

Tt N74A-Y140H 407 N.A.

Tt WOH 407 N.A.

Tt N74E 408 N.A.

Tt WON 408 N.A.

Tt wt Hise 413 550 586

[0146]  *N.A.” FORH RPN RS S, ATTHRE M a MBI .
[0147]

=RERN =P Soret B a

[0148]

Fe (IT) -NO Tt wt 420 550 h78
Tt W9y 420 b52 b76
Tt N74A 421 h72
Tt N74H 424 562
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Tt N74A-Y140H 421 549 h76
Tt W9H 420 548 h75
Tt N74E 422 544 h71
Tt WON 421 541 h76
Tt wt Hiss 420 547 h76
=RER HA R Soret B a
Fe (IT) —02 Tt wt 4116 hh6 591
Tt WOY 416 hhh 590
Tt N74A 418 hh3 589
Tt N74H 418 hh3 589
Tt N74A-Y140H 414 hhh 584
Tt WOH 418 hh6 589
Tt N74E 417 hhh h87
Tt WON 416 h88 bh3
Tt wt Hiss 416 hh6 h91

[0149] 12405 75 11k s 1hivg 4 PR 4R BT H-NOX 85 19 1) 1 B AL 22 i SR A 28, [ AR A %
Al DL R 2 A 3R 120 By SITEAT 948, Bl il 51N — A2 A 540K 9848 BIH-NOX R [ H i
W — P, IR SCHTIA o £ 1 29 ) 2nm A 3nm{i 2 F5UV-TT WL Sore téE 7E WL EE (1 I (7]
B W IRAZ 231 3nm s X FERR /NI BB AT BB AL T H A4

[0150] 12, i phg # PRAEC TR (Tt) H-NOXER [ 1 H A ALk 22

Ed=1 EE 4L E
25°C, hr''y*
Tt wt 7%‘ e
Tt W9Y fase
[0151]
Tt N74A e
Tt N74H 4T FHRE, RT P SEE
(2nm)
Tt WOH fase
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Tt N74E FEAC TR SE 2nm) . fERT MR
Tt WON fE4°C T AE, MERT PIRHELER
[0152] (3 nm)
Trwt Hisg fae
Tt I75F-His6 Fase
Tt L144F-His6 s

[0153]  *“FasE” RoRAEE D24/ NI I , M40 A A B =

[0154]  “RT” FIR=I.

[0155]  H-NOX#% &

[0156] A B A1 DA 4 65 AR ST T IA IR AT ART 98 AR H-NOX 85 [ (19 4% B MR AE » WIAS SR A
“DRIER” F8 11 2 BB BOBURE T UK AN B 2 A AR A% B B R/ B B A% R » 9 FLRR AR
TR PR, LS R AR R AR IR (W AU L DL R OR R AR W A% BR AL 77 205 I e 2
A AE B S b, TR IR N AR “EABR Ron— M E R, EAS—1
B 2 ME TR B AR R A AT AR B AR AR I R AR R AR R R IRV A 467 T BT i B b iz i ) 32
[RIAZIR (WIFER) o 7E— L5 75 X, H-NOXAZ B 4 il A E b T 42 3] Iy — %R, T ik oy — #%
& gt 5 — S A A BG4y, A i A I m iRk & 22 1, Frd Al A & B FEH-NOX 28
A, BABARA KA H-NOXE A 57— 45 IR H-NOXZE M350 , DA i an A\ s A & A
(1) 575 — B I A BB B0 2 o AR T R LA S , A 35 R V3B N 1 32 5 A TR B
o5 N JE A% A W Bl B A% A ) 3 DR L DNATK 56 4L DNA, B & 18 v phor T e R 7 Bl o+
(1, cDNA ., = [K1 2 DNA J B Bl 1 PCRER PR il PEAZ IR N VTR W A6 7™ A2 (1) cDNA v BY) A7 7E 1)
ZHDNA.

[0157] AU B DA & — AN B A G A SR (R A4 58 A8 H-NOX 2 [ ) AZ R (1) %8 A4 Sy
FHIE « QAR SCRTAE S “8i” R R it , JHR I b 7E1E S A 8 — DB A B vz
BRI R A& (construct) o AR S HE , (AR T, JFURL 5 B3 28K 44  DNABK RNAR AL 3 A
FHRL R B AR BAA o 7E— LS 77 SN, B A5 78 R 5 7 ) R N AL IR » “FRI8
BH Ronte 'S B ARZIR L S AL IR T B« RIB IR 75 P LUAE o 30+, 1 an g sl i 5k 15
S RBNA, B R AR ISR 7 P A PR b T 1 B AR I SR AR IR B

[0158]  7E ARSI /7 2 , it 4% B 9. 45 B 2-4D B 8A-8DDH Fir 7 AT AT A BR 1K) H BL ik 5¢
AR T H) o AE— LS 77 0P, Frid R 45 % /0 £950.100., 150,200, 300,400,500,600
7008005 B £ A% S 5k F H-NOXIZ BRI A% 1 1R , I -5 H BT it A iU H-NOXAZ R A L A%
—ABEARA (BIA1,1.2.3.4.5.6.7-8.9T 101N RAR) . 7F 2 Phsijifi 7720, 5 H AT
A T H-NOXAZ BR AH EL , SR AFH-NOXAZ R, B /b T 2941420, 15,12, 10,98, 76,54 3B 25
AR AR B AR DL b 58 AR H-NOX B [ A TA 1% BR 1Y) 18 7 A2 44 (degenerate variant) NHF1E.
[0159] A B AR AL HE B A 22 /b — Bl b A SC T IR FRAZH-NOX 25 1 1R A% R 1Y) 24 it B 4 i
T o 735 18] 1 1) 40 M 0,48 B HR REL A T R 01 T R L A7) A L 3 S8 241 i ] FH T Ao 7
AR SCHTIR A B B T v ——A 7= R APH-NOXEE [
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[0160]  H-NOXZ& [ ) il 7

[0161] 2% S BT () 4 4] B9 A 784 Bk 5 AF H-NOX 2 [ ] 4 T 294 & s AR 25 A &1
P il o 21 SCRE— AP PR, IR BL I AE 2 Bhva T S H AT TV A A

[0162]  7E—2Lsjf )y =N, ik 25 40 & WA 45— Fhak 2 B A AU R AR H-NOX 22 1 (441
WA ST () AR APTH-NOX P A2 A B R AR 87 1) M2 5 b A B2 IR 38 AA o 8 22 P sk i 77 20
H-NOX &5 /& 77 B R B 2EAL I 2 1 T 242 BT REsZ O B4R e o AR AT R e i ) Jon——
Y 5IE R S A I, AT R N R EIR VR ETIA B IR AT PRI BA T
FEAN T 3252 10 G2 S L (™ B ) e BB B PR BE) o S8 L ABANIR T AR B e 259
A, B AR R % ph ER VAV K S FLIBCAN i/ K LI R AR SR Y IR ) o TS B
M 24 10 7 8] P ) 0 R ) S BB R 2 b s /K B R (0. 9%6) #hK B S R R BAA A )
W LS vk (S0, BliRemington’s Pharmaceutical Sciences,18th edition,
A.Gennaro,ed. ,Mack Publishing Co.,Easton,PA,1990; flRemington,The Science and
Practice of Pharmacy 20th Ed.Mack Publishing, 2000, Ef17ELEEEEINIENSE,
JCH AR F AR 7) BEATRC

[0163]  JUE AU AN W FIRATAT A E BRI 4 T A K WG MA S, 3
W SRR 9525 24 U7 sUMi o 22 « S W) ml AR S i, TR & 3 1 45 25 75 2, s, 4
WK N BIK N VBN (intravesicular) RN JEIBLA A LRI L B VSUE N VAR
FEE IR N VBRI B R 45 2 6 T 18 Ah s 2, AN B2 1 VRS B AT AR L 9 Kk L SR K B
YN %L B R 2 W EeZ I 71 D2 W w3 = %N <0 & ] ey =1 el 1 R S e Nl =
B LB Ve 0T PR RIS BN VA AT AR R R TR OB PR R o R T B AR SR
(an, R ILIER VR HEEIR (polylactate polyglycolate)) R4 44

[0164] £ — 2ot Jy 2N, Frid 20 Al & VAR 2 A & V) A g il (anh 11 22 b 2k
I TEBR G2 PP 7K 55) Bl (sl &0 08 S H S 0 L RE BITRE 56) DU A ) VBB 7R (IEDTA W45
e BREE) (B3 B AR T4 A AN/ Bs e ) Sy — M S ARV YRR (g E )L IR
FHEE) BURTIR AL M AL A o AR — B SEE Jy 2Urh , Ak 45 W0 p B il 9 R T4 - H-NOX 2
1 AT B8 AT A 2 R HOR A 3 NI BUR BN AR RIORE P o AT RAA T H-NOX 2 1 ) HL e 7
P81 700 FB 1 B SE R 56,974, 795 816,432, 918HE4T 1 3k , HAE ok e BB AME NS
%, LR AR T HEE BRI 2

[0165] A SCHIradk B AL W R Ak g 5 SR8 T 70) (A9 2 5 1 G e B Bt 4 ) 1 9, JLAE 45 245
JG P HEACE VI EAZRE IR0 1K) — 070 BEAT 45 24 o T 10 1) 70 308 5 P {S8 FH 2 R0 R 3 AR o A o
o P BN O B T RNBET 45 2, BOE R AR R R B AR AL BT 45 2 R
SRR TSI R AT 5 A 40 BT A8 A 22 Jo b R/ B0, 2 T A 3R 4 1 A0 L (1) i E (reservoir)
H T H-NOX £ 1 o 3X S il 77 b A FH A B AA fe AE MDA 1, JF AR AT DU A W mT B A ) o £E —
oS it 7 2, BT i SRR A AR 58 ZK P I H-NOX 8 1 R T80 o A0 15 AE R SRR 1 711 o (1)
H-NOX & [ 1) 5 B TAE NS0T T 0T 22 R U S8 R R TS e 2 ) () L LA R AR vy 7 BRI T 1) s
iE ) AR 5 o

[0166]  7E—Lesii )y xUH , Z9WAL G WAL & A RCE R B AR R BUR AR H-NOX 82 1 o R il “FF
R B R AR SO — ML 2 B A X R B —— B T POl B T BRI En i, 5 H D)
MM S & , AR BRI IT T 20 BOZA R (ARSI I &N , A& T A& — A
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2 A& W R TR, 5 5 — MY A B MA S — i, A SN E
RGRE ] Bk BB ] Re AN 1A B BRI IE, A R E mT DAYESS T— PE 2 Py il A 5t R
LA &, 9 B R 5 — M 2 ML e g & B B0A 31045 BT s &8 3, ) #
— IR AN AL RS

[0167] i 2185 AR A L B AR 7 461 P 77 B o T o S 38 A B 440 1 Omg B 245 L B i
[ MM 20 8 1 o PR b, 72— 28 st 77 P, 45 7 AN A 3R R H-NOX &R (1 7E 205 Bk i 24
350 5. Z 7] « H-NOXEE [ 19 I e 7% 491 1 751 A0, B A0 2 1 By S R —— 1 1 290 . 5m 1 /min (3
WL, 5l Winslow,R. Chapter 12Tn Blood Substitutes) N K#ZJ4.4.5.108¢13G/DL (GLHG/
DLA&H-NOX & [ VA MR ARG e BE TG IR R G0 2 B B ) BATAT— Ao AT LAER A , B DRI R 1
BT & AL B BITE T A H BRAL S B AR B AT B A S, RO L B A A& T s
ZIRGEZ A A IR B A E FEZ A A ) T H-NOX (1 & IR BB L T FHIG IR iR
ST IRIRE DA SR IE A ST S R N 52 4 e ) 258 B HAR B 1

[0168]  JR 4 I 2H A ) B RG 18 % TRE L Y B 4L H-NOX B 1, FL T 4 7 B sl aliqh , Frik 8
HH-NOXEE H B & — B AN RS, Fridk SR AR AH T 0 B2 B A2 M H-NOX £ 1 244 IR 72k
0 BINOBCAR &5 A, FEAE AR FE L A2 (VR 2L 30 1) ML = AR B4R A o 481, A S i
1) S AFH-NOXEE [ -

[0169] AR BRI T A5 — Fhal 22 P T AR 1 Bl 98 AR H-NOX B [ B 3= 2 pl L 28 Rl 9 1
AP it o FH T TR 1) LR P ot P 3 P 8 ) AR L " s 3 AE AR A P A2 2 )

[0170] SRy 1 UkA2 BB L4 45 T 29 A S 0 N S0 ) S 0 OB, AH-NOXEE [ (P AR 2
NEA BN E DR L4 5N H 1 A& A ) B e e R EH-NOXEE B (1,
I LB IH-NOX £ 1) AT LAR A3 o A 1 B AR B B AN BA AR SR 35 AT AR (T H-NOX £ 1 1) 5 %
JE M, H-NOX R (A HH 1) (U3 1R 7T DA 98 4% S AH-NOX HP 56 I R 1R o 191 201 {E A H-NOX &5 [
VU2 & R I b — N B N R L 7T DA R4 9 AH-NOXE (3 H I A R S 2L 1R o

[0171]  H-NOX#&& ¥R T M. A

[0172] STk R ATART B 2F AU B 5 AR H-NOX & [ (41, 43 B8 B 4 AL T H-NOX 25 1) B 2G4
AP TI69T RN 6 T RRa 7 10 AR IE RAE , 25T B R 1 0245 A 38 28 | 0ofif 238 2R . 02
S5 1 8 B NORR B ME WINO S S 1 28 A 28 I 2R 3R B B (1) B0 i3 79 b B0 22 A 1) 4
Al 20 &, W] RLI% P AR T H-NOX & 1, T 3X 28 8 H o H-NOX & [ AT LA g FH TR 97O L& R
95 PR PR  IHORE B4 2 ML A4 o 89 201, 00— 45 - H-NOX 25 131 7] LA A A JH: v 40 41 o B 10
W25 B Al w8 K 2 80 O BRI 5, H-NOX & 1 ] LA FPE L an i &A%, T
A5 (N, 553 RERBR B O  H I S PR AR 5 AR (B, IS B kR T R 3 i oG
WE AR BT BETF R B AR R LA AT AT e TR AR R I AE KA
(blood extension use) (W1, %M 78 EHARMER (auto—donation)) M H A Il 75 B34 5L 0248
BE T B ACHR AR AT LR AG BL IR YT o B ARAZ 52 8 ) SE ) B FE a5 5 A B B (G s 45K
B FARGEOHEE IR e E A .

[0173] 445 A H-NOXHH R DAAE I A4 MLy i [=] /A4 2 RiT 76 1 A4 0L S04 2 3 () B i g
FH T W B 384 024328 (84, LY ) 854K, B ads Ty AE L AN I v B 22 IR R F I R
TR R RR 25, T AE TR AN B &2 N BT o AE— 285 77 :UH , BT ORH-NOX 2R
5 F A7 76, H-NOX & (I B AR 62 E I 0 /] SR AR AP 3K 7] (simple volume
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expander) #2A/EH .

[0174] YR ANH-NOX 8 [ 78 ML A 1 73 AR AS 52 20 A1 K/ INIR il , A % B T H-NOX 88 4
A DA T ) 20 A0 AN B8 2 T 1 [X 38 15 02 0 3 26 [X 35k ] DA B HE A7 T~ 20 40 o 3 A 28 U1
FEATEA ZRIX 35, 49 T — AN B 22 A A S B 40 e 2 P 2 Sl Uk A 26 1 J L7 A 26 TS 1T
AREREE T AR B2 E A B BF A A 0 T W X 35 BEAh, B S AL 1 2 2k ofn 7]
DL FHH-NOX & (¥R 9T o IX A I 4 23 Sk i A0 45 , 9 o, B 2 R B s ot L o XU S o XU DR
(emerging stroke) 55 PEHRIL A AE S CNIBTHIATACHR L S PEBA T B OB L AR T IR
(emerging angina) AL HEEZE (AISTE A RO RESE) o AT LAE AIH-NOX &5 ¥R T Y B R
A8 14 1) o0 ML FE AR A5 O JUE A R0 SR A e M B L o s 451 T P SR FR R0 48 Th B M L 410 2R 1
B = BpE , 91 v 75 ZE AR B AR B3R (1) o i , A0 2% I B2 5 o

[0175]  H-NOX&& [ 1 7] LA4E F ARV 7 9 e B JBUR iR B Sy PR B A B 72— BE 5K e
77 20H, H-NOXER (A 4% R SEAR 8 (T, B B 2 3 R a1 e B9 A4 B T80T e 551, BUPE R
T JMed (Con B Rz < i BB et » BRAE ) — Pm] Je R 1 B A B B8 ) I PDTY T VA% 771
H-NOX &5 [ i it A8 A 4 ML iy 28 5 vh SR AL A0 40 (1) 40385 77 B 70 AT A H T30 977 28 1L o 7 ) 1k
(1) o 22 P i A0, e L v R A PR o 45 4 R AT R4 A5 < i VA A A Y T =0 ()
H BR8Pt A, an s MO WUBEBE L S PR JR R 4 B A 2 5 0RN L B 1) A
MO NEEFE S YR E ) RO o

[0176] 7 22 Bhsiiiti 75 s, AR B LA e Mg (140, 0 FLah, an iR K28 (A Ik K22
PR RS A5 RBLBURED Sk 02/ 771 RRHE iz vkl 4 T H 2 e A
A2 P TA) 2 AR B 125 02 ) B 1 B AR R B R AFH-NOX 88 [ R AT o AE — B85 it 77 P, Ak B 42
e A sy ARy i 7/ R e g Y R Ny A S M K Y TR EZS NG I )
) MV A I (o L 5) — PEk 22 PPH-NOXZHL &M 102 3R o FH T 1) Ly B ZH 23 (an, Ve 7L 37 4)
MLV B ZH Z3) IR 023044 1 J7 1A FE ARSI 7 O R o 7E 2 Bl L it 7 20, Frik H-NOX 22
RS A AR R EEABRE R A ML RSN EENA AR AME i HH-NOX &
H Z 1, H-NOX & [ Al A B ] A B A 45 A I LA 2 o 78— 252t 5 2UH , OofF H A4 i i 2]
ME AT 455 BIH-NOX S 3 o 7R H B SL i 7 :Urh , 7R 45 T i M P ik 8 Al SRR 45
A BIH-NOXEE [, F HLH-NOX & 1 #5 02 Mz AN o (1) — AN B s Har B AR i 75— A s
Ho

(01771 AR BRI 77 VP DA TR IR AN o T AR SCH LA L BRAE S5 ME R 4R H,
ASCHT R, “MME” = R I, B EARR T, RS i, A R IE U
) AR E R RBHRE R DR, AR R B R T N SR EG N R IR, AR AE A E A
KRR I g iR AR TT O 22 W T Bl M5 A B0k T e SRR R AE 1 AU
a0 T2 9 A2 9 » SR S (A, bR 420D 2R LB o % MR ] o HE — B 22 b
EIZARMEAH IR PREAR i MMET] DU A% | 5 T R IR FSiE B b e 5 TR Xk
[0178]  #ASCATAE A, “F BB (in need thereof)” 45 A AEBOE IR (B, O L
BRI PREE R v R S R A R M BN AS) BONHZ IR RE B A XU R AR
WIAR SRR A, A RS 097 A2 A 1 0o I/ 0 0 « A e i » B4R (P S 40)
% ML BRI B 99 JRURSE (TN o “F7 JRURS: (197 A4 ] B8 AT B AT B8 R A8 A AT RS DU ) % 98 B0

54



CN 104689300 B w Bg B 50/60 7

I , 3 BAEARSCHTIR G T 77122 1 AT e s HE B AT B8 R B 7 th A S P 2 95 A XU
)7 R MMEEA — B EZAFrER A B R, e SR BURAE ) R A ISR 9 B2
A O A n] S S B — AN B A I e KU DR 26 1 AR L 380 3 A PR R 2R 1
A R F BT IS 7 9 BRUPRE (1) AU 26 B s o T e XSG R 2R A 4 AEUAS PR T4 0% 2k 1) S e S T
ST B 2 HT AR B (precursor disease) FIAFAEFEHFH (genetic) (RIE AL
(hereditary)) % fER R AR 2 R AL FIXBUR I B IEAER FA, BUEME S T
AL a5 LA 998) P 992 A2 2 L) 7 48] A X (R 3 o

[0179] X ey vEm] LA A TR )7 B 2B JB 0o 16 6 Ho B & 09 ML AT W E - “VR 97
(treatment)” B “VAJT (treating) "R TIRAE A M BUHELS R —OFEIRRE R ——
7515 T AR B 1, A an BUH R I &5 RAHE (AR T SE (a0, (B AR T 001
BT TIPS B A O IR B 495) FH S AR IR Y A -5 90 A A SR R E
RFEFERI IS5 « B o hE A OC RO AL I TR o 72— 2o sE it 7 =0, b AR 5 240 m] - YT
LA BIVE AT FH—FhE 2 AR SC A 8 A B AT R I R AR A BV S RRE A
SR ENE

[0180]  dnnASC R fd FH , “HEIR” I BORIE (1) R J 37 JE IR (BELAG ek 2% (B 1k AR AT/ B
IR G000 LA 2 0 PRS00 ~ BV (A, IR 580 2 I BB 4 1) 9 BRI i 1) e« AiE
AR ] DA ELAT 5P R4 B2, Bk T BT i e s 19 B SE AN/ BRI VR 97 1) AN o QA Ao 5 e 5 A
N BT AN, S2Br b, R a8 BH 2 1 A8 35w LA HEFIRS » PRAAMEAS K i i i 5 9o SO AE o 491
W1, 9 548 FFTId 75 V2 LGB, BT I 5 v ] B AT A 45 5 I it A 2 9 R e A A 23 R/ B
JIT 3R 57 £ 255 78 I i (R R P2 o 76— B8 s g U, IRRE I bL B R T it BB 3
1) G AT I PR 9 o 2 93 R F mT DA AT AR 7F I PRBE A AT RS U 1)« R J i Pl FE 1T 4R A
AL I PR 0 1 A Jee , HALHE R AR VR R o

[0181]  EL A A A %5 02Kp (5] 1/ T Z180nMER /)N T £950nM) ) B A 4 1 28 A8 H-NOX 2% (9
AR T IE T BA R TK I A L (B iR — e )45 L 50 b Ak AR R AR ——n
p5OMK T ImmHg—— 1) 2 & X 3580 45 7543 FH o IX FEH-NOXE [ A 02 1) 1 25 FPE Al 4 =y 0o AR 7 5
H-NOXES [ 454 it 1) 32, B I (IR H-NOX 25 1 B3R A VA T 4L 43 2 RTBE R 00

[0182] JUEA B EIZIE T HARE I, T M r) 2040 e B R 1E AR K (resuscitation
£luid) i FIE RN RS2 023844 (1 pS OS2 A o 51 20T, B FR IMPATK 58 2, - BEAL I 41 2 11 02 34
ALLF- Ll — SO A AL 3 AN (1) I 21 2 13 B 0o 380 45 B A5 280 [v) F0 L85 4 a8 02  MP AR R 27 BT ~
50mmHG (1] p50 CK£J1002200nm Ko) , 3 H.Jo 4 5 i 20 25 A () p50 9 14mm Hg (~400nm Ko) « HH
FMPARE WS A L Z 4t S (PO2~5%110mmHg) , 7] BE 1) 52 , 38 T 1) B 2 40025 02 1) 4o 3 44
110037 AIME /N T 25mmHg , 3 H 7] §8 /N T 2 2mmHg , Ho R EO N T2 T Z180nm 1 Kp o 1X 44
FIMPA T, £ 4 TR 50 A B A LE R SR 20 8 1 /R B 025 R (fiKp50) o A48T B i K
X R R SR AP 0o45 A B2 (A 7EHIE 02 B 025K 77 19 [X Ykt 471 & L/ v ] 8 B A 2

[0183]  7F— Uk B #4016 1 A 45 A 02 A H-NOX & (4 B B 4 vp s s 30 (L 41 38 B B4
B 1S 77 3 S XS Ookore LU Koff B 22, [ R0 0 2 454 BIFTIA & 1 i (15 ko AN T
D) I H A TR B B AR v e AT A BB U AR A RE TS (VA 52 Kot e 2 M (1) ZEBE D) o 7E— L 5K
Jiti 77 20H, HH-NOXER [ AELL AU B AZAE G DL T ARAE T IR FR N, kore B2 HE L, AR B AT
RO M LL MBI 48k, I HL ] 88 G KRR 1 20 0 [ T vh ik — 2D 1 s I8 B0 14 B

55



CN 104689300 B w Bg B 51/60 7

[0184]  FEHGIA LA MY H A PR T H-NOX & 1 (1) — 2252 75 X, H-NOXER I fEIf 45 &
02FF1E BRI — DB Z AN H B A BB TR 020 AT 1K 48 N7 F H ) — 28, Kofi B kot e BE 22, [A Ny
0245 75 Aib T~V B T V-4 o AR S IV 8 — 52t 075 30, 24 H-NOX 3R 5 /2 2 02
BRI, Kobb koes B 5 22, (RORRBE & HAETE PR 224012 3)), H-NOX & R AN b 25 5 B T802..
H T 408 B B A 14mmHg i) p50 , 240 LR Fe 5 25— M E D B A7 ~30mmHg i p50 , I
HHBOCs 8 & Ji 21| /7 5mmHg 21 90mmHg [ 35 [ P4 , H-NOX £& [ 1) B¢ AL Kot Bl 7] R ) — 28 7
FH SR U6 AE ~ 2mmHg 2] ~ 1 00mmHg 2 [H]

[0185]  H-NOX&& H th ] LAt HI T hiefg (imaging)  BAKTI S , L& (Bt 622 M+ =
4 (optical coherence tomography) ;Z W, Hlinvillard,J.W. (2002) “Use of a Blood
Substitute to Determine Instantaneous Murine Right Ventricular Thickening
with Optical Coherence Tomography,”Circulation 105:1843-1849, H.1F k2 # 5] N\
VE RS, UH R R TR A TW Z IR B 20 40 M S A58 o FHH-NOXVA VOB T TR 16 1 R
23 R LA B 1) VL R SR A » DR /9 H-NOX B2 1 EL 0 4 il MF 22

[0186] AUk B HIH-NOXHx A A2 M) 2 & ] DL AT Ar) 00 T B 4 7 M4, i i 1 22
1 SRR B BRI P U P BT e 4 24 5 e 8 R BORS MR AL s B 1 v 5 (s 2
N K B FEV P BOULA VRS o H-NOXEE (At m] DA A S A8 KA AR g B Ayt
FAE LA s o 225 P 1 S it 0 3 ey, H-NOX K 19 40 e P 2 A4 1) i v (497 4, e P 42 1
B IR K Sk ECEGHIILE) G045 e | s A A ZAE B A AR

[0187]  FE—2Lsji Jy 2N, Prid 26 W 7 62 34 B T8 79 A A o H-NOX B2 L ) 45 24 )
AFEAT B a0 800D 21 B8 /)N I B e T) 34 ) 3 B e 25 24 B B0 o490, A/ g L 18 04, 7 4
PR 25 25 R /R n] R o H B B PR I R 45 K £4010.204.30.40 .60, 90 120738 )
FEART— > o H-NOXVE VB A D MLVRUEE A ) 725 497 1 i v 3ok 23 g AR 29 30mL / /N 2249 13, 260mL/
/INEE, 481 51 25 100mL /7N 21253, 000mL / /N  H-NOX E [ 1) 73 491 14 ik 1) 2 £9900mg / kg » 7E
2093 PRV BLL3, 260mL/ /N AT o % T4 , H-NOX R 1 K - Bl P A 5T 4 18 93
[0188]  JRWIMER) A 2 AR (HAR T, B £ A 1.2.3.4.5 687K (BIRER—1R) fE
— 52 77 T, H-NOX 8 [ 4K 28 /D45 242, 3. 4816 YK « H-NOX B 19 7] DA ZE 9] 2180k B3 4k
(R 1) B P 45 24 o £ — B8 St 77 20, H-NOXER [ 48 45 25 B [ I 1) B, 49 8 H BT o
TR 251 ) AT, BTk 205 W00 45 255528 n] DLAES T RE A A 1%

[0189] 4 ESCHTIA , H-NOX £ [ 751 & IR e 336 B e T8 I 7028 &5 28 () SR IR B VR 97
TP E AR 48 AR ST T R N S8 7 1) P 2238 B ) B B Y o 72— 28520t 5 20, 45 7
N HIH-NOXE [ A7 R0 872 280w B8 29 350 3 [7]

[0190]  7E—Be s Jy A, B9 AER 22 MiAS [R] R H-NOX B 13 4 [ By i e B A () 25 245 o 72—
st g 2CH , H T Oofaii 1 55— P S B 7% 5 — Mk 2 FH-NOX 82 3 Y 25 24 [R] I It
Fe B RS T

[0191]  H-NOX&& [ A] LA A FH ) FL e om PR v o7 182 A ER A9 G 32 [ & R 56,974, 7954116,
432, 918%3k , HoAE Al 58 8 BIANAE NS 5 ) 2 8 T 028U IV 7 R FH o

[0192]  H-NOX & [ Tk 2

[0193]  ASCHrAR I H-NOX 2 I AALA W AT DA FH T 22 Bk s s T S (B0, i an 36
[ L) 56,455,676 , HAE A 5E 8 GINAE NS e il & ) TARSRE DMV HY) o % T4
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(K2 FH 2T HHER IR 0245 il 28 | Oofift 25 380 26 | O 45 B [ M 25 B NOFE 8 1 NS BT 1 26
A 2 |~ 5 JHECHT IR P MPERL 2 B AR AT &, AT RLIGE FERF 8 I H-NOX &2 [ FH T 1X S8 M
FE TV F A 22 Ffs i 7 20, H-NOXEE /e BE W 45 A L2403 B IR AT R R A B A LA &
SEeEA .

[0194]  H-NOX&& A W] LA HIAE , B, 7 B AN 2s O S hn e, Firid - i AU f5 IR K 5%
Pt o I H-NOX 25 I #EAT A Ozt AT AR HH T30 1k 48 477 B4R S 44 AR 027K 1, ZE AR 57
TR AN AR A X TR B8 N, H-NOX 2 1 ] RAARE I N Gl B e Bk v, DA ) ik 15 5 2 (R
B 7% e o ) 4 ) HRTIR 00 0 AE — LS J7 TN, 02/ F AR N 21 40 o 35 5% 0k 2 Wl o 45 5 Bl H-
NOX & o A8 & 2Tt 77 2P, OofE AR NN B 40 M35 57 25 BB #4655 BIH-NOX &2 1, O HL
H-NOX &z 1 R 0o B SR B i () — A B B B B SR 2 i o — M B

[0195]  mJ3feth , 20 i n] AR SBALAZ M oK SRS H-NOX L 11 , AR i B 4 L3R4S 1 025 o 451l
Fis BAstea ) g, FHAEZG Y R v B/ 70 B0 1 ) () 40 B R DA a3 AR A2 1, A L
JEH AR AEARO 55 A T 17 A AL BE 40 I AE K HUH-NOXEE H (Sullivan et al. (2006) .
“Targeted Oxygen Delivery within Hepatic Hollow Fiber Bioreactors via
Supplementation of Hemoglobin—Based Oxygen Carriers, Biotechnol.Prog.22:1374-
87:Frey et al. (2001) . “Dissection of Central Carbon Metabolism of Hemoglobin-—
Expressing Escherichia Coli by 13C Nuclear Magnetic Resonance Flux
Distribution Analysis in Microaerobic Bioprocesses,” Applied and Environmental
Biology 67 (2) :680-687) . ifii H., H-NOX&z A Al 4% H T M 75 ZL02 L BR VAR R 25020

[0196]  EAH-NOXHz A K77 &

[0197] 424k 78 & A SCHT R AT H-NOX 88 [ A3 2440268 (1) bl s AT 77 o 78— L8 5 i
J7 2, AR AR R & L EE (1) H-NOXER ) (4, A S ik 1) B AR 2 B R AR H-NOX 2
1 BCAS SC Pk () R ATTE ] 00 AT (3 1) 88 P 12700 4 1) A A Bzt Oo 1) U B o £ 22 s it 77 =X
Hh, AR B DL BT S AR, ik sln & B (1) H-NOXER B (9, A ST ik ) B AR A B R
AFH-NOX R (A BAS SCHTR 9 e AR 570D A (1) K i3 57 6 T A SCRad A AT 0k sz A
(1, H-NOX 22 AV 7 A A O 2B A dE R L H , ik 7 s i BEIX A S B bRl s il 1
IR T BAR 15 44 A1 0 7I S 1 36 i A0 i 15 5= 420 v ) 4 A A s 1R YR P N Oz s BN TS VR TP B 245
02) HI UL o

[0198]  HITASCHTiR 40 &) i A A AE AU A2 2 AN, F A HE i, /N (o,
BN AR 22 50 T B2 (25 ) SR BRI (My 1ar) BROEERLES) 453X L6 il
it ] HE— 2D K A/ B o BRI 1A B AR ST ok 2 I B A7 ) 2 X B Ay ) R
fig L\ B 22 A7 7R B i A7 AR I 2 AL v, T R — 2D KRR M B o AR R
AR AL Ul W R R AEAR RS B P o (B0, il R & S I AREK) B Ui
R AL AT Ul - (0, REALBROGAE B4 1 Ul W] 45) 92 AT 432 1) o 9 A H-NOX 25 1
82 F 6 Y T8 B4 D0 T B RVR YT B MR S F I 7R & 45 24 U7 RS 25 4% o il & m]
— ARG PEE TR I MR R Rk

[0199]  ZR&E AL SBALM & A E AL W, 2 7 &%) 5OV R AL & W, & 2
i 77 B A SCPIT 3 FF I H-NOX B [ 1k 77 8t AT A pe 4L, DA 1ml A4 4 11 e I 1) B 1 A 30
57, 000, 29 FMERAEAT— A — & 28 3 A V48 6 F W8 JE 34 H 4 H 54 H 64 HL T
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A~ H 8 A9 A BT K 7] o 320551 65 1m0 4 22 SR A 77 = I H-NOX 2 1 FRAE FH B L FFBA
LN T2 s —— Bl B e 24 B3 MIBC 252 55 (compounding pharmacies) ——/F i F14% A
(R EBEAT A AR LTl )y 2 W E AR T (B, R ) AaY), Heea El . Ee
B KAL , 3 T AR E RTH-NOX 22 F 7K TR B

[0200] = AH-NOX & (A B 7 8 1 v

[0201] A BRI 17 A AR SO IR AT AR SR AZH-NOX 8 1 ) V2% o £ — S8 52Tt Jy =Xrh L o
AT A A ARG A RAZH-NOXER [ 7 AR R 46 A1 B 15 77 B AT 2 5 SR AZH-NOX & 1 O % 1R 1Y) 24
Mo 7E 2 PPt 77 S, RASH-NOX WA 24 (151140 , M4 B sl 3% 5= B vh 4l AL H-NOXER )
[0202]  f1 L SCrid , B4 B9 A2 AUH-NOX & (4 ATAZ R ) F 31 2 R O EL ] BARA 777 4
AR B BT I 1) 9 AR H-NOX B A A% IR o FH T 3 4 H-NOX 8 (1 19 58 A8 | 3 1k At Ak ¥ 5 AR F 491
MBoon,E.M.et al. (2005) . “Molecular Basis For NO Selectivity in Soluble
Guanylate Cyclase,’Nature Chemical Biology 1:53-59f1Karow,D.S.et al. (200448
HI10H) “Spectroscopic Characterization of The Soluble Guanylate Cyclase-Like

Heme Domains From Vibrio Cholerae And Thermoanaerobacter Tengcongensis,”
Biochemistry 43(31) :10203-10211H 538 , HAE Ak e B E B AMENSH  Finl 2 X T HA
H-NOXEE [ 1) AL R IS AN 24k, o IX B8 AR B e AR AR AR A LA FH T 7 A AR AT S A8 H-NOX
HH.

[0203]  HAKT &, ASCHTIA K RAZH-NOX g5 1 A DA I A S5k 0 RN i 22 Bhop v =4 o RAZ
A A3 I 2 TR A S AR U R A AR 2 B R KT, BOH I b 45 58 S R IR I A H R P 2
AR DST K o AE B B 45 08 o7 BLAL 1) 20 TR B AT DATE I 2o AR 2 6 i 2 2
P HC) 5 05 7 1 S I o X R PAIE S A AU AR R BB AT L s (1) Amershamfg R
(Amersham mutagenesis kit,Amersham,Inc.,Cleveland,Ohio) , HFE: T Taylor,J.W.et
al. (1985412 H20H) “The Use of Phosphorothioate—Modified DNA in Restriction
Enzyme Reactions to Prepare Nicked DNA,”Nucleic Acids Res.13(24) :8749-8764;
Taylor,J.W.et al. (19854E12 H20H) “The Rapid Generation of Oligonucleotide-—
Directed Mutations at High Frequency Using Phosphorothioate-Modified DNA,”
Nucleic Acids Res.13(24) :8765-8785;Nakamaye,K.L.et al. (1986412 H22H)
“Inhibition of Restriction Endonuclease Nci I Cleavage by Phosphorothioate

Groups and its Application to Oligonucleotide-Directed Mutagenesis,” Nucleic

Acids Res.14 (24) :9679-9698; fliDente et al. (1985) .#EDNA Cloning,Glover,Ed.,IRL
Press,pages 791-802H [ /774 (ii) Promegaid ifl & (Promega Inc.,Madison,Wis.) ;B%
(iii) Bioradi{# £ Biorad Inc.,Richmond,Calif.) , & FKunkel,T.A. (198541 H)
“Rapid And Efficient Site—Specific Mutagenesis Without Phenotypic Selection,”
Proc.Natl.Acad.Sci.USA 82 (2) :488-492;Kunkel,T.A. (1987) . “Rapid And Efficient
Site-Specific Mutagenesis Without Phenotypic Selection,’Methods Enzymol.154:
367-382;Kunkel, SE[H % AH4,873, 192, AR DAL 5IAMENSH K2k T
B S AR o 15 A2 AT DA JE ik B b T A3 B B R LT BO#AT , B A R
BRI 8 s AR IR R LB

[0204]  5E fif5 A2 ] LA I BE T-PCRIIE B HEAT , B WIFEZhengbin et al. (1992) .PCR
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Methods and Applications,Cold Spring Harbor Laboratory Press,New YorkH1205-
2071 ; Jones,D.H.et al. (199042 H) . “A Rapid Method For Site—Specific
Mutagenesis And Directional Subcloning by Using the Polymerase Chain Reaction
to Generate Recombinant Circles,”Biotechniques 8(2) :178-183; Jones,D.H.et al.
(199141 H) . “A Rapid Method For Recombination And Site—Specific Mutagenesis
by Placing Homologous Ends on DNA Using Polymerase Chain Reaction,”
Biotechniques 10 (1) :62-66 - ik () I L , ‘EATTH B — D HAELLAR 5IANAE NS E )
SR THEERTEAL 8 S 7AW AT DUE &R0, B ARG AR N 7 A EoR
HAT

[0205]  ZRAFH-NOXAZBR W] AT FH AR AL AR 15 N B, B an R 18 2044 o ] 2, PR ol Pl ]
DA FH T D51 R AR H-NOXAZ IR MIAK o 255 , 45 VT R ) 9 A8 H-NOX A 1 A48 170 1 ) 38 A F) DL
TC R Ui A DA T 42 o 7 AR IR 38 A4 T DAASE AR R AR (4, fL 28 L) #fdis AN 4l (i 4n, B s
S0 B AR YDA G T AR 2 O B4 R 40 ) FH TS I H-NOX £ I I 3R I8 .

[0206]  BART &, RIRE A RO RIEETZ2EMRE RS H , B0 R L4010 E 40
ML T 55 240 L R 4 T 4 N R b, 5 0 AR ) R 1 3R IA AR G R DA T AR K & E 4 H-NOX
HE ALy X, Bk H-NOXEE 3 (0, RAZ B A M H-NOXEE ) &4 B E .
WIASCHHE A, “ S EA R RoR N —MEZ M o2 B E A, irid i B s prid 4l
G RARAEIS, Ik A o048, Bz g oA B & A . 2 S E A A AT HEE
JSCE, BB AT 2.5, 1020508 5 22 BhAS [F] &5 9 BT SCRE 7 B I 8 1 ot m] LG,
B tn 2w b 12 25 1 5T A% IR ) TR B 1% 2 ) SR AL S A BT R A

[0207] 4y 2R Ay B2, H-NOX & (1 7] DAAE A ARAE SR BEAT 240 o anAS SCHT S, “AiE i 82
7 Ko, D A S E N AR AE R — FhE 2 A2 o v ) B o (A, SR AR BB
AH-NOXEE ) fE— 2kt )y :rh, Frid 2 A i 2 DA S S 1H 4160 % (1) 4 7 £ ik
HEA RN AR EH D AEZ P X, rid A g B ST 2D Z475% .90 % 8L
99 % 2  AEAY I 1 5 A] DAL, 4 40 AR SRR B etk R a7 & U N TR A )
BEAT AL, 3R B 111 3R AT o s 491 PR ) 284k D V2 A Gy DTUE S JE T 1 G0 S % SR A ZE A
TR 3 S8 R A4 AT FHAR 45 A S v DA R I EOR N 512 A e R 4l i mT DA
T I ATATSE 2 1 T AT DN E A, J I A JE A B TR I Rt e i YK BCHPLC 73 B o AE —
e St 7 2 b, 2L ) B A BT B N AR R W Pk (R 2 WD 2L Bk T AR I B 1 T
5 AR R BT 1 25 WA A0 ] A B IR B B 44k i) B 8 B LA e 2 4

ST 1)

[0208] S 451 —— 15 AEAHRE A2 AR K B R 7 48] 5 DR AN 2 A2 48 A R BAAEART 7 PR il AR
RE——EHEARFEVER T i v i AR & BH I 77 1 AN S e 7 2K o 3% B8 SE a5 AN B AR R R
PATF SE58 A2 BT #EAT (1) A S BOME— [0 SE 56 B AR S A0 v B R USSR B 3R R 3 B 5%
TEdE KA.

[0209]  sizjif ] 1 « A Y AT G AFH-NOX & [ 1) 7= AR

(02101 fif bR HE T 17 AL s A4l B A B AR AZH-NOX 2 9 , B A% _F #1Boon ,E. M. et
al. (2005) . “Molecular Basis For NO Selectivity in Soluble Guanylate Cyclase,”
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Nature Chemical Biology 1:53-59%1Karow,D.S.et al. (August 10,2004)
“Spectroscopic Characterization of The Soluble Guanylate Cyclase-Like Heme
Domains From Vibrio Cholerae And Thermoanaerobacter Tengcongensis,’
Biochemistry 43(31) :10203-10211H ik , EAEILEHE 28 I AEAS Rl 2 o0
THEAH-NOXEHAMIFEL . RIEMaif . KA Strategene (La Jolla,CA) K
QuickChange® 77 R HATIHE L . E A AN P RS LN E A AR
Karow,D.S.et al. (20044E8 H10H) “Spectroscopic Characterization of The Soluble
Guanylate Cyclase-Like Heme Domains From Vibrio Cholerae And
Thermoanaerobacter Tengcongensis, Biochemistry 43 (31) :10203-1021 1 FriR 347
[0211] St 2 : SR AZH-NOX Hx A AR Jo el i A A4 1) SR AR

[0212] 5 F7%#Kp: Kot konlFI L ZE

[0213] 05 B A5 2 AR AFH-NOX 25 [ [ 3h #7274 Kofi , JE 4% _E #1Boon ,E.M.et al. (2005) .
“Molecular Basis For NO Selectivity in Soluble Guanylate Cyclase,” Nature
Chemical Biology 1:53-59FTRiHAT, HAE MM 5 #E 5 NMAEASH KR A2 K 0245 4 18
R Oofif B R L 0245 A IO AR B8 8 20 B AU 2R AINOAZE B I R o kon (0245 5 22)

[0214]  f FHTA G EMEVEAE20°C NI &0 X L L R 45 & o H T-AE 5 BRI pioox B 20 3)) 722
(geminate recombination kinetics) , ANAJBEINZ&EH (flash off) Fell-0258 444 ; A 1t
Fe''-COE &1k FI560nm Ot (Hewlett-Packard,Palo Alto,CA) BE4T NG f# , 7= 4E 5T
B Fe a4, 7EAN [F 9 KR IB B 4 025 1% Fe i (B4R K 45 4 o I8 I A LomMI%E — A% R
FhBEAT IREUL 5, 5 /EPD-104E Millipore, Inc. ,Billerica,MA) biEAT Jli #h ifi il % H2 9
JREE S o %R AL B S A B2 35 SR R JE/tb (quartz cuvette) FAES0mM TEAL50mM NaCl .
pH 7. 5IR) S M HH AR R R 21 20uMIR AL 3=, A /MBI RS A 100wl 3 ImL I HAR K N 1ems,
COSARAE Z/ N [ TR 2 ) s 1043 8, L P e -COR A1, 1% B A Wi 2 sl 1L Uv-—m]
WOETE (Sore tie KAH A423nm) MILAHAIA o 1ZAE i Bl a4 FH T 00 == DGO g fs (HA5 A2 RS
JERICOSAER T I CO—F- 455 8 7357, BRAE TGO GAE BT BT I 722 b Bt 3073 8
R R IPR FEE DA SE 00— T 25 6 A o £E 2 DI [A] R, 20 S5 AL R 45 & o
i HIgor Pro® A} (Wavemetrics,Inc.,0swego,OR; 5T 2005/R) HFiX E5 75 2k DL B 48 F L
B o 12 LT M K S AEAR IS T 003 B o UV-T] WG 1 Mk B B A8 T, DAL BT A
HIE SRR A (Cary 3K,Varian,Inc.Palo Alto,CA) . Bt W Ui 45 /8 FDmochowski |
I.J.et al. (200048 H31H) “Enantiomeric Discrimination of Ru—Substrates by
Cytochrome P450cam,”] Inorg Biochem.81 (3) :221-228 T iR #F #HAT R AR , HAE b
FEEERI NN NS R Al 8 T AR ERAE 2 A B 20ns 1 s B2 18R], 7 H 2504 BA200JK
FERFFD (megasample s [ 24 Hr 214k,

[0215]  Korr (Ooffff 5532 42)

[0216] 7 P Ekore , 85 (1 (GUMILLL 3) HFe ' -025 A4, 7E LA AI50mM TEA,50mM
NaCl.pH 7.5 22 MR FiRE, 5 SRR BT 25 Pk 034 — 0B R 6 A/ B R COAUAA ) AH
[ 2 il (8 %0) iR A o 7E 26 % 1 B 20 ClNeslab RTE-1001H % M HI-TECH
Scientific SF-6L{EIf 2 IeIe T LIRAEE (TGK Scientific LTD.,Bradford On
Avon,United Kingdom) .02\ ILZE 25 AR BS54 W 45 M AE 43 Tnm——Fe ' -Fe ' -02 22 75l i o
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() 85 KA ——425nm——Fe ' Fe''=COZE TR 1 v 1 e K AR ——Ab VR 6 F2 (¥ 38 T« e 24114
TSR AT A0S B AR 2 2 AT e b A B — 70 o A SRR AT B D6k, JF HAR
) [ 38 2t 1 35 o T 1 B S R T AR R SRR JE (WK 7 100.50.25.10.5F1
2. 5mMIE “MERRIRER) HARSZ TR NG I B RIBE (trap) BIMEAICO , 752 AR A 10mMIZE —3IF
TRIR A EMAAEAERIE T .

[0217]  ZhF712#Ko

[0218] @ ILAH A b iR kors 5 kon P I & 45 SRV 5 ko kol LE 2, B 58 B)) 7757Kb

[0219]  +HE& KD

[0220] Sl v 52 A Ko, X 0 b BT 3RS i kor e {H AN BN 77 22 KB 3EAT 22 B o kore 55 3l 7722Kp
AN B ok BRI T7 7% (v =mx+b) LA TE S IR kore (I I Zedili N, AT HJExcel :MAC
2004 Microsoft,Redmond ,WA) #5215 A Ko 7E A ME A konf G 0 T 5 iZHE (SR 1L T fH
koss SFKoAH IR JT V2

(02211 AL

[0222]  Jyill & B AR, 1 R i o AL 5, B IS AE AT 2RI 50mM. TEAL50mM NaCl
pH 7.5M &Ml P 4 BE BIBUMIML 2L 28 AR ), iX B FE  AE B 2 X B 237 C ¥ Neslab
RTE-100fEHE I Cary 3E GG EHHHE S, - E#HHH#E (Cary 3E,Varian, Inc. ,Palo
Alto,CA) oI5 X 1) £ 81l ) - FilExce 1 :MAC 2004 (Microsoft,Redmond , WA) LA 5%k
LA HIPe™ —Fe' 22 IR it oh (1 B KA 5 B/ IMEL 2 IRV 22 2 B R E

[0223]  55NOJ S f] id 22

[0224] A FIAEZR M BA T LA 2uMIK FE il %% A 24Kt B (Tt WT HNOX. Tt Y140H HNOXAIZ A
MZTEEE (Hs Hb)) FIALELE phBA T LA 200uM Al £ HINOJUEENO S B 1 (22 PPIRA : 50mM Hepes,
pH 7.5.50mM NaCl) .fE2E % & B N20°CHNeslab RTE-1001H R HI-TECH
Scientific SF-61{FIL 0T EIRHUEHE (TGK Scientific LTD.,Bradford On
Avon, E[H) IR 8 E BT ENOLL L : LI EL R85, TR A I 0. 0012580 o AT Al 8- dc K
AN E R R H %A 2 TR — 884, M ENOA A R 20 3R % L
(K124 =Pt T-H-NOXEE [ & =M Bk-NO, T % T-Hs Hb R = AN k7K &4

[0225]  p50OI &

[0226] 4R AT R, RAZEETF A BH-NOX & 1 (¥ p50{E 7] LA fiGuarnone ,R. et al. (199549
H/10 A) . “Performance Characteristics of Hemox—-Analyzer For Assessment of The
Hemoglobin Dissociation Curve,”Haematologica 80 (5) :426-430F A nbl il & , HAE It
B e HE G NME NS R X T pbOE I I & o A FH L4 73 74X (HemOx—Analyzer) Wl &
pHOfH o M & = AT UR T-0 %6 A IF 2218 B A, 338 22100 %6 28 o 1% 25 1 IR 2 AR A I 2 AU R e 9
bt o 58 —4REE (UV-1] DLOR) JEP MR, iE R M 2 EA LN SMaR2E 41
H-NOX¥) &5 [ 51 (I UV-"1] WL 1 (1) a FTBUGE o 1% LI UACUds it o5 I 21 2% 8 (1 45 A A 26 PR 7+
o SR GRS B 2100 % 45 G I B 2 BB AU s o BUE B BLP AR 2. pb0 2
Z M2 I A5, 7R 1% 550 % AL 28 (A 45 5 %o

[0227]  HAEMF , M8 -9 #71X (Hemox—Analyzer) (TCS Scientific Corporation,New
Hope , PA) 134 50uL ML VR BRI ZL0 38 85 1 2 8 T4 (1 2800 e o VU 2554, Sk i e
A4 &= B H (oxyhemoprotein) fift B H £k (oxyhemoprotein dissociation curve,ODC) .
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Clark % B AR A T 425K F7R0 84k , %A A0 S AE x—y AR bR T8 S A x B b o BT e AR G AR L4
Z 8 40 B B K0 R K 4 I AE 56 0nm A 57 6nm [F I s I, I IR AEyHh o ARG
HiF ik (antemedial vein) BUMLAE , U, HALIBIK DARERAEAC, H B E  7E5RLEY
Hemo x ¥4 ¥ H W 5 OuL A% 1ML , 24 V2 il 3 F SR 1L (1) 2 P, AR FR VS M pHIELZET . 4 &
0. 01 o IZAE S~ 22 MR T NAE A LS~ A A — 8 43 1 /Nt , I FLIR G W) il e~ i
HERERNITC % RE L B R SR RN100% o B pOAl 2 J5 , iZ A R LA EEE
R R, i 2o 10 AR B 4R b o p5 OELAT FHAE A ML S 43 BT A — 8 4 B 3 A AEx il B4R HE

CN 104689300 B 'IH,

XA A, 7E1Z% 2 FOMURI 50 % o 58 T 3 BT 75 TR AR (R 21 3043

[0228]

FEATH-NOXEE 1 (19 p5 018 A LA 5 ML 21 B2 (1 A pSO{E L B2, AR H-NOX & (A AL T i 4r

S OB AR S AT PR 875 o SR 13 M T S Al 75 (0 ML Z0 2 (1 A p5OfEL o

[0229] 213, L2188 1 RAR A Je ok & 1 4o
[0230]
B Bt Kp (nM) p50 S 30 HIE
(mmHg) B
Mmers s ~400 14
(JoFEI)
MELEH 27
(RBC 1)
Hemopure HEAHT (Bovine 36 Biopure
(HBOC-201) polymerized )
Oxyglobin H 41 (Bovine 54 Biopure
(HBOC-301) polymerized)
Hemospan LS WY 14 -PEG 5 Sangart
(MP4)
Polyheme N 28-30 Northfield Labs
Hemolink 0-% =4t 40 Hemosol
(0-raffinose )
Hemassist BEHIWL KA 1R 32 Baxter
(Diaspirin)
[0231] A2 &
[0232] 4 A7 5 , H-NOXVA VR IKI AL 52 AT LAASE 7 A7 1K CPE—40 B HE % (cone spindle) F4HE

WA T (RS DV-TTT,Brookfield;Middleboro,MA) BL200/ s B £7)58 3 BE4T I & . 77 1L
THUR RE SEU B 15 SE B8 R 25 T RORE B2 AE L B4 JE Y (eP) Z A IS WU 4 25 ¢4 (WinsLow,
R.M.et al. (2004410 H) . “Comparison of PEG-Modified Albumin And Hemoglobin in
Extreme Hemodilution in the Rat,”] Appl Physiol.97 (4) :1527-1534, 3% E & H| 56,
974,795%16,432,918, EATH K & — DA WA B FIAAE NS E 0 I 58 TR I
B) LRk, £E—2ese it 77 0P, H-NOXER [ A VR KRG JEE 7E L R4 P22 7]

[0233]  Jieik i@ kil E
[0234] W ATER, AR B % ] DT AR AR 12 1% i (B '54420 , Wescor s Logan , UT) , i}

P i1l 345 e 1) 0 FH 3EAT N & o N S B ARIE F TR 78 B 1 J7 i EVandegri £ ,K.D. et al. (1997
11 H) .“Colloid Osmotic Properties of Modified Hemoglobins:Chemically Cross—
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LLinked Versus Polyethylene Glycol Surface—Conjugated,”Biophys.Chem.69 (1) :23—
30, JJ4ERHhE N “anaesthesiameq. com/FluidBook/f12_4.php” s EE L F]56,974, 795F1
6,432, 918 HATRIIA , EATH B R R M A R G AME NS F Rl e R T N E R k%
B o AE MR B A i IR SL IS 25 T 10 L IR AR 533 Hs A 20 21 50mmHg 2 8] I 5 VAR IR 5 %
4 (Winslow,R.M.et al. (2004410 H) . “Comparison of PEG-Modified Albumin And
Hemoglobin in Extreme Hemodilution in the Rat,” J.Appl.Physiol.97 (4) :1527-
1534) o Atk , 78— 2o 52t 77 2UH , H-NOXER 1 VAR IR A4 1532 R AE 20 M150mm . Hg 2 [A]

[0235] S d53 : 0oL ARH-NOX T AZAR A T AAE AL - — 21 02 B AR H-NOX S A2 A4 ML K B, Hh Al
i TLVBRRR AT 00 I H-NOX T B 52

[0236] PP A H-NOX R AR AR AE T ARAE M b iz f 021K 68 77, A V.1 77 7% (Winslow,
R.M.et al. (October 2004) . “Comparison of PEG-Modified Albumin And Hemoglobin
in Extreme Hemodilution in the Rat,”J.Appl.Physiol.97 (4) :1527-1534, HAE I #7 5¢
BHINNENSE 2 Rk T FARBA) (104 7l LA HIE 2 A8 H i il (continuous
exchange transfusion) £E KR P H1T.

[0237] Y4 K Sprague—Dawley K BRI LA A 159 A SUIZER (ketamine) (40mg/
kg) « LB AR (acepromazine) (0.75mg/kg) M ZKHBERE (xylazine) (3mg/kg) KRG P Mk
WRIMIREY) (rodent cocktail) BEAT FREF . HH 5 £ 08 il BN 5 8 A\ AR ik i 30
Jok AN — R B i ko 1% S AR R AR A SR T A T R AR AR 15, T IR AP AR SRk N o TR A
A T s R B EATTR ZErh , 76 S8 50 46 5 A0 e A TR R 1K 52 24h 7R, Zh40) AT
PA I HH 3R B A 7K o 6 T MLV B0 775 10 0 &, B s ik 5 58 i v ZE 23 5 B i 2 B s )
%%, 3 H LA 1OOHZ VE B2 R RE BN IR FE

[0238] 7EBayerZ 524819 #1{X (blood—gas analyzer) #,/# FH100-n1 iF 2 AL H MLy
FE L I & B Bk pH PCO2 AP0 o 18 FHYSTHLER £ 2 #r4% (Yellow Springs Institute,Yellow
Springs,OH) , 7E B bk I I 5 FLER o E.COo AR AERR R EL 5h (HCO) AL Il (BE) MPCO2pH
AMHbIR FEHEAT V5

[0239]  SEAVEMERIEY) AT RANEIT 2Hn="5) 4 B T PlexiglasPR il &% o . ) BkCFI & bk
S5 5 200 A1 10001 (9 FFZ ALK (100U/m1) PP o Bl bk RN &5 bk S 4 4k 0% o B vk 2
(Labconco®'54262000,Kansas City ,MO) , 3 HAZ 4L LLO. 5ml /min 3 & 3H#H4T 1004
Bt LRI, A A8 VAR AR AR A 50m L B2 L 5N LAY & o B AR IR B 21, DA I vk DA -5 5y ik
Y58 4 FHIR] R 28 0% 55 25 o I VLA A0 N I 7E 7K TR B I #4137 °C I A Ay i 7 s i
INFREARIL o £E 10073 B A 2 JH 1K) 25 RN, 47305 1 BV AE 22 SR B8 Z i A WLE A A B 7043 8 o
1050 B RAR ML (0. 3mD) , FHT ML 4 AL~ 59 BT o

[0240] VA7 A FERLE T — FhEk 2 FH-NOX & I I 304 , AT iAH-NOX &5 1 56 Bl 2 28 4% UK
T NOBR O B9 i £ JNO-Je B2 VE L A2 e M L A B A ZS PR BCRT I8 AP Ek 2 PP 4 5 o 20 41 o H-
NOXFIEEAth v 5y (pentastarch) ¥y 2H 43 B FRAL T BH PRI P4 X1 HE

[0241]  Z WA R & (Objective end point) f4EAFNE R AW HI AL LG , LAER T ZE &L A1
FLRI RNE T o SA R AL 4705 Ze 4 iy (B, P AR e vt 2 1 I8 25 N A7 395 22) [ H-
NOXZ& [ 7] i -T- 75 AR s MLV A B (1) 45 T S04 21 & 3 28 H-NOX 25 13 4 T B m] i T3 97 4L
BRI 0 HA 7 [ FRAE
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[0242]  SZja 5114 : 0oL ARH-NOX JREAZAR Y A5 AR AL < B BL 02 B ARH-NOX A2 A4 AT B 20 i 41 25
1 VA ROAR HH I PR 5 K BRASE 2 1 e i T AU 78 %80 (Gut Oxygenation) 2R

[0243]  JyPEAH-NOX R A2 AR AE A B AL b iz i 02 () BE /0, A 2 5L 7 i (Winslow,
R.M.et al. (January 2005) . “Effects of Recombinant—Hemoglobin Solutions
rHb2.0and rHbl.lon Blood Pressure,Intestinal Blood Flow,And Gut Oxygenation
in a Rat Model of Hemorrhagic Shock,”] Lab Clin Med.145 (1) :21-32, HAE 4k 52 2%
FNERZZE R A2 R T AR S AY) BT LR 5 77 (40mmHg)  HA ML AR ve 3 J5
(R RBR AR A AT o

[0244] | FHREFES PN ¥ B4 90mg / kg SRR L 0. Smg / kg FEFLIK 5B (medetomidine) F10.005mg/
ke B BRRT FE A TR S, BRIFEWL s tar KB o158 FH B BT KB L Y BT P 3R JAs il 1
P (R EREE ROKRIARIRAES6 . 5°CRI37.5°C 2 1] bk, ff & T KR 7740 350emAb )
Bl B I AT A M R B AR T HUB , #HAT AU VIR AR B3 5-emKHI6FER A &
I BNTE 0. bemIf FHEE G 2618 58 o 50 K 22 ) LW A4 FH T 45 Zh )18 <o 98 <O
(ventilatory fluid) %%/, {8t JE &S 45 B T30 U8 Al o 120 pE 4 10 C1 4 AT
F =28 A8 73 X (capnograph) M5 20K (end—tidal) HCO2. Y5 i A ~UAH (0. 25—
0.35) FIFFIR 2 (50-T5K FFIR /53-8 (I8 S50, VAR F AR AR LR £ 8 ik PCO2AE 75 35 11
45mmHg 2 [8] , e 1 >R A Ak e ML VBB ot P o I 28 ) o B B SEB0 45 R, e AT 33— P
o

[0245]  ffH]0.5x 0.9-mmE& £ Jigh bk T 8 0 ML HEATH 8 - ik 8 i 5 A 25 TUE &
110 . 9 % NaC 1AV o A3 (M35 5 [k 5 & 4 A R B 20 em I 22 2% 2| Ik F3 L 868 , T3 87 ik
(MAP) FHCoZE ) 7 2 MR 4% o AT T v H AP (e g -8 5K ) /3+&75K I o B Ab , S ik gt
FANFE, LM H15mL/kg/h Ringer’ sFLERh M5mL/ kg /h4E+F BRIF K (maintenance
anesthesia) (fERinger” s¥LIZ 1 50mg/ ke/h ML) BEATIRAASZFF (Fluid support)
FBE B K AR 4 N DABEAT Rl A B K A — SO o B ki N S, T R 2R N
A K L —S0RAE

[0246] X% R KB IHAT IEFZEHIEAR (midline laparotomy) : JEHE H¥ME N (Saran
wrap) B i, B LR35 R  AEIRBEE E I H N L, PLRVEGERBEN , I TR PO & .
[ 5 Wik (ileocecal vein) #H0.8-mm%R 4% & #ATIRE , T W R IK MLRAE o
[0247] A5 FH 2P 7 3 10 S 8 2 A — P bk 58 D16 2 R 3 A I 6 i dE T LA PO 2. 538 3/
I F A5 , SHSAVETR (50mg , ££10mL 496 ) 1 82 I Ammo 1 /LAT -ANIBK VR, HTHCT 1 %
pHE7 . 4) fHEK (coupled) HHE (IT) W Ar—PY (4-FR 2R FE) ARMR DL 1 2mg / kg 44 T 1) 751 &
9. 6mL/ke/hr 38 2 4miE 155 B

[0248]  ADEAK MR AR -k 51 RS AT SN 32748 (decay in time) IIREG AR ST, Pk ot
K55I EARCE F AL (Vanderkooi, J.M.et al. (April 25,1987) “An Optical
Method for Measurement of Dioxygen Concentration Based Upon Quenching of
Phosphorescence,” J.Biol.Chem. 262 (12) :5476-5482) {# & T [F Bz 36 77 G4
BEAT PRI PO & o TN GAT 75 5 N AR -Rh bk BT 10 5%, 3F R B A (deconvolution
algorithm) # AT VI 5 SR B o 7 4y A0 N IR VA VR4 7 Bh AR 0 2 ST » MBI K i e Mk
R ZR JES i Ik A B HE R 4 A (0. 2mL /) 5 BT <000 5 o A I~ 40 B AR I 44
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A A 3 A MR

[0249]  J@idAE S H 2 (2510/mLIL ) Y 3-mLiF 5F &5 o BL 2 ImL/min ) 35 22 M B ik H Hil
HUMLRCE 538, ELRIMAP N K £540mmHg , 755 H I PR R bt o 88 FH ot — 25 1) L 8 b B BRI VR
BN CREFMAPAEIX — 7K V4573 f  IEUFAE 55 TR i, MBI K B i Jk R g 2% M Ikl B
AR (0. 2mL/FE5) , AT M~ 5E , 35 HABBE 1Y R BRI (b I R o JEH 1) SR B2 1)) 5
BT AZRSUAZ G, SR BEAL 75 BC B8 AN RN (1K) B TR A 2 — o i B AR R B R AR H-NOX
B BT A 55— R0 3044, 4 a0 B A 21 8 (VA rHb L . 1 (Baxter) \rHb2.0 (Baxter) (G 1L
TE LT B A (bRvEVA ) JMP4 (Sangart) <hemopure (—Fi#%%)) Biopure) B £ FAKIM 41 5
I (polyheme) (Northfield Labs) (Raat,N.J.et al. (January 2005).] Lab Clin
Med. 145 (1) : 21-32; VR FZ 100mg /mL) AT I35, B A # LA 20mL/ kg (2g/kg) 171 & . 60mL/
ke /h)H 2 FEAT S - DUAH R ) & (20mL/ke) AU Z2407E (I HSA (13. 4% H & HIEWD) % 1R
5295 BATR) NS i 73 MR Sl AR AR R ) BE o 24 52 05 58 AN, £E30.60, 90112073 B f M)
ok 5 7 Hk A g R B ik o Sl RO . 2-mL I YRRE &t FF HL BRI i =] AHALL & 1) K BRI o

[0250] 5 55— FhOod 4k (5l frHbl . 1. rHb2. 0 ML B M40 85 (4 MP4 . hemospanik £ %
W4 &) 5HEMBLHZIE I (oncotical ly) TLELHTHAS BIRE A AHLL , 2 75 5 51 A [F] 5%
BN (N i B A /N 4 B MBS 4  FHTR) B /N FIMAP T 57 - BROME [R] B0 /N ()
Wiy ML E7 AL 77 (MVR) &7 T H-NOXHE F T ¥R 7 H I MR AR e o 3X S8 H-NOX £ [ 4% F3it S 1 7] H
Tya 7 HoE k04 HoA 25 i F81E

[0251] i okt S it 1) P T 240 ks Je ek 1 s 149 77 = e o PR il ) 0 X5t o AR i BH A vh 5
FEIFTAA R L ARG AL R 51 I AR ST, qnfE AR S8 H AR & R B B
LR HAR L IF & 5 Mg A ol 51 mf RS T IE R B AR K B &
T 2% 48] U B RN S T 491 1S g TR DA — SR AR AT T ROA  HE BRI A K B B T, TR
U F AR N R AR B R A2, T AR AR A B AT AR A AIE 2T AS T S BT B AL
FEE SR AR e TE

[0252]  BRaARE 5408 S, AR ST F Y BT A B FIRF 2 ARIE I &5 S8 A8k B B Jee 4 4 3 i 7
AN SR PR AR IS LS o AU S T AR G B AR, 5 AN ST oA 16 I 8 AH AL B S A
[V AEART 77 32 e A R AT DA AT St i AR 5 B

[0253]  Xf T-ASCH I AL BRAE AN B R, RAE “—Fp/— A @) 7 —Fl/—A (an)”
S FALRIEFIE TR 2 —A O B2 A (FD)

[0254] 33| “RL)7, A CHMEBSH AR GFHiid 1) W AR S A S 1 LT .
#an, $2 2 R LXK R L HE X7 A .

[0255] 1% I fif , A SCHE IR I A R B B T i AN SE i 7 2L 4 L7y (comprising) 7
“Heeeee Hi% (consisting)” AT “FEIH -+ ZH % (consisting essentially of)” {77 [ Al
St 77 3o
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<1205 B %ﬁmﬂAW&
<1305 627042000140
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[0001]
Tyr Gly Glu

Xda Lys Ser

Arg leu Ala

10
Ile Met Asp

GLy Tye Asp
Len-Asn Gly

Lys Met Lys
115
Lew The Leu
130
Ile:Gly Gln
145
Val Ile Glu

1190
PRY

Gly Leu Leu Val Glu Ser

RO R
Asp Val Tep Glu Asp
20

Phe Ser Val s Gl

Lys Ala Ala Ser Gl

Gl Ile Gly Arg Phe

Lys Val Lew Avg ¥4l
83,

Lew Asp - Asn Lew His

100 :

Ala Pro Ser Phe lle

120
¢ Arg Krg Gly P

His Tyr Arg Ser Lys
135
Ile Arg Glu Val Ala

Val Leu
165

> Leit Thr: Phe Asp Asn

180

Gly Leu lle Ile Asp His Tle

Gl Gl § vcﬁir.

Val Ala Glu Tyr
10
Val Leu Lys Glo

le Tyr Pro: Asp
Val Thr Gly lle

Phe Val Gly Phe
7F‘
Léw- Gly Arg His
a0
Glu Tyr Leu Arg

Ile Lys-Glic Leu
Ala.ﬁly Val &lu
Asp Led Val. Prg
Pro Val Asp Glu
Phe et Glu Phe

Leu Avg Asp Phe
95
Phe::Ser Tyr Pri

Cys Gl Asn Glue S

Arg Gy Phe Tyr Glu Lis
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i Ty

T?T Gly Glu Ser FhL T Ser-Glu Val Lyg Phé Val
20
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Asp Asp Thr Phe Gln Met Asp Lys Lys Phe Ser Glu
40
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: Thr et Ala o

e Lys Glu Lys
15

Sert 61y Val Thi
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g%y Led. Ser His
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[0002]

Leu Met Thr Asn Tle Gly Thr S
70

85
Gl Phe

Leu Asn

Ashi
Gly

Lis
115

Lys Val Leu
85

Leu Asp Asn

Pro Pro Ser

Leu Thr Leu His Tve Arg

130
Gln. Gly
145

Val Ile Glu Leu

Gln

Ile:

Ile Net Arg Leu

210x 3
211> 190

Al 3

Met Tvr Gly

Trp Gly Pro
Glu Lys S

Gl Met ke |

<400 4
‘VIe‘t Phe

‘Tvr Gly

Leu Gly

Leu Arg
50

Glu Tle

65

Thr 61y

Phe Leu
Tyr Lvs

Asp Gly
10
Pro Tle
145

The Glu

Gly
Lys
Thir
35

Leu
Tep
Trp
Asp
Thr
115
Thy:
Val
Val

180

Ser
100
Lys
Leu

Lys

Arg
Ley
165
His

Asn
150

Asp

Phe

1le

Leu

¢ Thie

i Lle

e Gly

3 1 61

Asp:

. Pro. S

5 Tye

Leu
165
Ser

Ala

: Glu

85

Lew: A

Leu

Let |

Gly Ve
150
Val. Wot: Lys ¥

70
Met

Asn

Arg

Arg ¥

Let

Phe

Ser Lys

135

[le S

1le

Astr

Glu

Leu

His:
Hig

§5

Arg

Asry

Ile
Phe

Ser
135

3lii Leu

150

Lys Lys

Phg

Val v

Asp

Gla

Gly ~
Gln ¥V

Asp G

40
Gl

Phe ¥

Yal |

His
Tyr
120
Arg

Ala
Lys 6
Asn ¥

i Ser F

Lys

A].”t_ is
- Ala A

Phe

Leu

Glu
105

: Ly
Arg
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His

Leu
185

Gly Ph

'1.2’0

Arg fé3

- Gln

¢ Leu His

. _p-ro ‘ 3

Glu

Tyr

Gly
90"
Tyr

Gl

Arg
Glu
Asp
170
Asp

f\rg

| Gl
Ty
s Thr G

Val

s Gl

« Lt

1. Hig

Lys
5
Atg

Leit

His G

Gly P

Lew

155
Let A

Phie

htg
Phe

ner

Gly

Phie
155

iy ly

v L

Gln

v Tyg
il Tle

Phe

Thr

3 Met:
¢ Leu
- flu

g lhr

Phe
Arg
Arg
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Tyt
140

Tyr

Al”jg
Gly

Leu v
et 8

Ley

Plie

v Phe

Ser
125

: Liew
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Leu

¢ Arg

Tle
Th
His
45

Pro
Ley
Phe
Phe
Ser
125
Leu
Gl
Phe

Gl

Asn Asp

(le"

Tle

75

‘Mu

Met Ala Pro

90
Tyr

Phe

Ser L

b Vil of

1
Arvg T

Arg:

Phe

67

Tle:

Cys

le: Pro: I

Phe

Asp

Asp

Abp

Thy:

Pro
The
110
Arg

His
The G
Glu

Gln
190

Gln

Ser
30

Val v

Ty
Tle

Ser

Se1
110
Glu

Ser

Lt

Thr

Aspr
196

The

Lys

Gln
a5
Fhe

Glu
15

Lew

Val.
Glu
Arg
Asp
95

Tyt
Asp
Tyx
Asp

Phe
(7H

Asp‘”‘

Thi: .
Lew 6]
His V.

114

Val

Phe
80
Phig

Pro

= Gy

Val
166
Val

Asn
Ser
Pro
Gln
Asn
Pl hie
Pro
Gly
Val
Ile

166
Val
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of, Gl

80

- Gly
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[0003]

165

170

Ala Phe Val Thr Glu His Val Val Phe Val 1le
180

185

‘Met Tye Gly et Leu Tyr Glu &
1 5
Tyr Gly Val Asp Ile Trp Arg

His Asn Ser Phe Lys Thr His &

5
1y Arg

:Griy Tvr Asp Lys Met Tle
85
Leu 6ln Ser Ile Asp Asn 1le

et et
\rg Ser

: 1 35
L Val

'Lvrs Ala Tyr Val 1le G Set 6

168

Gly Pro e

L4003 6 : 2
Met Tyr Gly Leu Leu

1

Tye Gly 6lu 6lu Lys Treo 6lu

1y Val

 Val Lew Ser Va

Lew Asn Gly Asp Asn Leu

Arg Mot Arg
115

135

Tle Tys Let Thr Asp

Leu Glu As

r Val His Glr
Ala Gln &

Gln Tle Arg Glu Val .

Arg et

Leu His Tyr Arg Ser Lys

v Val
Yal

Gln His

10

Lys

Tyr
Thr
Val

Gly
91

u Ile

Thr

Thr

Arvg Gl

vo Sor Phe Ile Cys

1 ASh

170

oLt

Hls Tle Glu Lew Val Azg Glu Glu 1le 1

Thr Phe Gin Leu ’["hr Phe Asp Asn Ar

'\Tc‘t Tyr Gly Leu Lou Leu Glu

Asn Mot

Ala

His

Pro-Asp Lys

Gly Gl 8

A

5]

Arg T

Arg P
ot

Thr

Tyr ¥

Met Ar

Asn)
Gly |
Phie T

155

Ile Ser &

Thr

Glu

68

Gln Tle

190

Ty Ile: Lys

AT G].}’

i Asn Lien

Tyr

S‘er Glu

1oGla

15
Cys

Met

Asp

- ASH

v Asp

98

T

Gly
L
Pro
Phe
Phe
80

Phe

Pro

Vsn Ly

Tyr
Glu

Ly Thr

175

Ser
i i

1%}

Ile
Leu
Arg

Gl

Len
Lle

160
Ala

AT

YVal
Asp
Giln

Asp

Tyr

Tle Arg Gln Thr
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[0004]

Met Mot Asp Glu

1 B
Tvr Gly Glu Glu Arg Tep Glu

Gln Pro Ser Phe Ser Val His
Arg Len i?a Lys Lys;ﬂla.Gln
Phe ﬁgt Asp GIn Met Gly
(6}?& Tyt Asp Aveg Val Ieu Ser
v Teu igp fsnLeu

Leu Asn &

et Arg Ala Pro Ser Phe

- HB v
roLet HIS Tyvidrg Ser
135

150
le Glu Leu Leu Arg Glu
165

Thr Phe Gln Leu Thr Phe Asp

180

210> 8
211> 1%

Gly Gln Ile Arg Glu Val

Asp Tle

N
TG

Gla ¥ l

Glu Val

Val Leu

His Gln

105

Tle Cys.

Lys Arg

Ala Arg

Glu Leuw

Asn Arg

185

10

Avg Arg Gln

Tyr

o4

Lew

g Val

Gly
90

Tyr
Glu
Arg
His
Leu

174

Kla

Pro
Gly
Gly
71:

Arg

Glu

Ile
60

Phe- ¥

His

Let Lys

Asn

Gl

Phe T

155

Phe Asp

Phe T

218> ﬂ%{ﬁ-ﬂ?%ﬂ;&tz} (Thermeoanaerobacter ten

400> 8
Met Lys Glv The lle Yal Gly
1

Tyr Gly Asn Asp le Val Asp

e Ala Lys Val

ulu Ilo Tp Arg Glu ‘v’al &
'Tr - Phe Pro Ser Tyr Phe: Ala

85
Val His Len

The Pro Pr

Mot Glu Tyr Val Scr Lys Arg

130 135

Ile Glu Gly Ser Ser Lys Phe

150

Val Glu Arg ily Glu Lys Asp

Lys Phe Lys Asn Pro Val Phe

Mot Lys Gly The Val ¥al Gly
- = |
Tvr Gly Glu The ¥al Val Glu

20

Avp Lys Lys 1le Phe Ser Pro
Asn Asn Phe Ile Glu Asp Ile

50

il Tle This Pro

Arg Lou Tle Ala

Tht Trp

Glu Ser
20

Let Glu A

40
Ser Glu

Arg Gln

Gly Arg

Tle
10
Leu

Gln Leu. The

105
Lys Pro ¥

120
Lys Met

Phe Lys
Gly Phe

Glu Tyr
185

Tyr
Glu
Sor

170
Lys

polle

Lys

Lys

Lys

Thr

Tle

g Leu

Liys
Ala
Asp
Glu

155
Arg

Ala
Asn
45

Thr
[al

Met

Phe

1 Thy

125

His

The

ey

(!J.y
30

Leu:
Glu

Ser

Arg

Ser

110

Atg

Tye

Lys

Val

Ala

190

geongensis)

Thr

Ser

Asp
Gly

60
Lys

Yal

Mot T
Ly 8

Ty

140

Ile 5
Lew L

Asu ¥

idium acetobutiylicum

Thr Trp Val Lys Thr
10

Asn Ala Leu Glu Lysi

le Ile Trp Glu Lys Tle Gly Glu Asp Asn V

69

Lgtt
Val
Asp

45
Lys

Cys
Val

- Lod
oYl
& Val

Atg

Gl
30
ASP

Asni

- Phg
i Phe

Ly

110

Ala:

Trp
190

b Ser
S‘ér Lys Lys Val Asn flu Glu Lys
‘ al T]fa« Ala Phe
:A_{s*p; Phe Pro Ala F‘l:e P%}e Ghu His Glu Asn Lg‘l Tyr Ser Phe
Ser Met Phe #sp ¥§I His Val Val Met ?gr Lys Lys Phe Pro Gly

15

Val
1le

Arg G

Gl

A 'ip'

95

Ty

Glun

Tyr

Gl M

Hiz 3
175

Trp

Glu
Val
Ser

Leu
95

Gly
Ile
Gly
Glu

Arg
175

Lys Arg
;(,;Ljy.

Lys

His
Phe
95

> Leu

L
Val
Asn
Gilu

80
Met

Ala

Glu
Lo

G\u

Tig

Leu
- Glu

Ser

Livg
80
Lys

Ala
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Lys Pro Pro Leu Ilp' Len
115

Phe Th Tyr Arg Ser Lys |

130 :

Lys 61y Ser Ala Asn B

145 150

‘Va] Glu Lys Thr Lys Glu

Asp Tle Tye Tvr Lys Lys §

Glv Phe Val Asn
5.

20

ilu Val Tep 6

1y Glu Phe Len Va

Ser Gy Tyr A
85

Lot Val Ala Ala AL
51 Gln Leu Phe Gly

o Tht Ile Leu A

& LyQ

120
Gly

s Phe

- Val

Phe

105
Pro

et
Asn
Val

Lys
185

4 Leu

AspTle

25
¢ Tle

Sek Ly. ]

Phe Lieu Gin Asn Lew Asp Ala Len

: 100
Pro Gly Mot

[0005] ), s ‘Le,af Tle Lew His

Tle Gly Tle 'I'lev

Glu Mot

Phe Leu Ile Glu 6
180

00> 11
et Tyre Gly
i

Phe Gly Glu G
Met Glu Gly ¢
Tr Asn Leu

50
Asp Tle Leu

Tle: Gly Tle Val
145

Arg Ala Pro Scr |

s Met

< Nal

His
105

¢ Arg

¥ Ser

Val
rln

(ylb
i85

I].E‘ S

Phe
Gly
Ley

170
ITe

Gilu
10
Lys

Ile

Val: L

Phe: Phe

Len
90
Asp

Gya

Gl Arg G
N G

Lys

L70:

Giu Pro

70

Lys

Ile

140

Arg
125

i Leu L

Glu

o Thr

s Lot

Val
Ala G

: Asp

45
Ile

L
: Glu G

¢ Leu Glu Hig

114

Glu

Tie

Phie

Len

198

Ala

s Gly

Gla

Asp

175

1 Arg !

15

Ile
Let
Glu

160
Lys

1 Val Asp

v Lys

Ala G

Arg G

95

Fle:”
- Lys: &
3Gl
is Gly

5 Asp

175

Asp Gly Gl

¢ His Gly Val Glu
‘1:}0

Ile Asp Glu ‘;‘15
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[0006]

Lye Glu Arg Ala Ile Ala Arg Glu
185

b Val Asn His Ala
o -Lys Trp Glu Glu
48]

o Phe Ten Val Arg
Val Gly Ala Ala Val
\sp Leu Leu Glu Ala Phe Glv Arg

1 70
Ser Gly Tyr Asp Asn lle Leu Asn

Phe Leu Gln dsn Len &sp Aa Ley
100
Pro Gly Met Arg Ala Pro Ser Phe
g 120
¥lv Alu Lau Val Lou His Tye Tyy
: E
Jal Arg Ser

Glu Val His Val Glu T1

e Lys

Val Gln Phe Ala e 11
186

Glu Lys

Aan
185

L&t

Tle:

25
Te

Lys
Met
Val
Hiss
105
Arg
Sl
Val
A

Vgl
185

Gl

Glu
16

Lys
Val

Val

Phe

Leu
80

Asp
Cys
Gly
Ala
Lys

170
Gl

Ta Lew Gli

spoIle L

& fPhe Leu Val fre Lle

1 Ala Ala Alda Ser Lys

Gly Tyr Asp The g};e Leu Arg Val
43
Len Glu Asn Leu Asp Ala Leu His

Gly Met Arg Ala Pro Ser Phe Arg

L5 8
eu Tle Len His Tyr Tyr Ser
0 : 135
‘vﬁ‘ He Gly Tle Ile '[ vs. The ¥al

6l

IIc Asp Met Lys Val 116 Gln Gln C,;:};u-

165

Met Phe Gly Lys Met

25
Tle

Val
Phe
Leu

Asp
105

CY 53
Glu

Leu

Arg

Tyr

5
LG

Phe

75

Gly Ser

His
ser
Avg |
Lys
155
Gly
The

Leu

s Lys b

i ASp

Thr
140
Thir
Glu
Ala

H1s Leu Ala

Thr Asp A
Arg:f‘

Gl Phe Low Tle Gl Glu Lys Glu Ser. L

<4007 14 o o
Vet Tyr Gly Phe Ile Asn Thr Cys Leu Gln §
1 5 10

Glu Glu

71

i Val

[Ala

Y ASp
45
i Lle

Thi Tt
ALAaTS

Arg |
195

5 Gy

Let

Asp L

Lys

Leu
Ala

Val

AeoGlu
15
Val Glu

L Ser

v Ala Asn
s Val: 6lu

© Arg Hig
,9:5

¢ Ile Tyr
Ser Asp

Glu Hig

ig Gly ber
¢ Asp His

175

lle His Gly Thr 6lu
.G':lu: Cys Asp

- Leu Val Thr ({}u Lys
15
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Phe C}E?l,y

Leu Tle
50
Leu-Lys
TVI‘ »;:"1.:_

Met Asn
Teu T
Gly 11,
145

Wet. Ser

Gl His

et ‘T‘yr
o1
Phe Asp

Tyr Ksn
i
[0007] Ala Ile

Ser Gly
Phe Leu Gln A

Pro Gly Net A

le

Glu Glu Thr Trp Glu
20
Phe Mot Thr Tyr Thr

G]n Glu Ala Cys

Vs
. .
Leu Phe Gly Glu Tyr
14
Arg-Met Leu &rg Thr

a Leuw Asn

Ala Pro Ser Phe Arg
115
His Ty‘r Tyr Ser: Asp

135

Ile Glu Ala Val Ala
. 156
Tle Leu Asp Met Asn
165
Yal Val. Phe Leu Val

Gly Phe: le Asn Tyr
Glu Glu Thr Tep Gla
20

Gly Ser Phe Leu Val
35 v

Lew Ile Thr Ala Ala
Sieans 55
Lew Glu Leit Phc Gly
Tyr Asp Lys Tle Leu

88

i Leu Pro Gly
rg Ser. Pro: Ser
Tyr

il Lys

i6s

e Leu Il'e‘«:- The GlLu Thr

s musculus)

<4000 18

Met: Tyr
1

Twr Gly

Glu Gla

Tyr: Asp
g OO

flu 1le

65

Ser 6ly

Phe Leu

Gly Pha Val Asn His
5 .

Pro Glu Val Trp Glu

Gly Gln Phe Leu Val

%5
Leu Val Ala Ala Ala
a5
Leti Gla Met Phé Gly
70
Tyr Asp ;hr Tle Leu

Gln Asn Led Asp Ala
100

Lys
Val
40
¥al
Phe
Leu
S‘er
¥al
120
Arg
Lys
Glu
Yal

Ala
Thr
Alg
Val

Lys T

Gln

Lew T

Phe
120

Tyr S

Thr Val

‘Sief'

A&p_“‘*

hrg 1le

40

Lys
Arg

Leu

Lei Lys

25

Tyr. Asp
Len Asp
Phe LjY)

Gly Gly
90

Ty Leu

105

Gla Glu
His Gly 1,
Asp:-Phe

Glu Yal
Gln Lyg 4

185

Lew Glu
10
Ile«‘ Lys

Gln Tle

Glu Val

Val Teu

Ala Teuw Gl

Ile Thr A

Ber Lys

Ala

Asp
Val

P}i”

Leit

Lys

Tye G
Lou 6
¢ Phe (

uly

vs. Thy

la Ser
455
s Gl

Leu Leu

Leu Asa 1

Met Phe Phe Val

Val Leu
9¢

His Asp

105

Pro Ala Glu

30
Ile Tle Thr
15

Ser Met Glu Ala

Cys Lys Met

Lew Thr Gl

a Len Ser T'yr

110

v Ala Asp Gly

125

Cys Hig Tle
o Asp. The Asp !
v Arg Thr Gly

His Avg Gln

5 is Leu

Gl Ar;z Pro
',P-.r;:,’ (:ly Ley

Lys: Leu His

Glu Cys Asp
v Gly Avg

CLys Gl A ‘j‘i

Gly Ser |

His

72

Lys

\al A
o 1le

G‘]jn

95

Gla

- Liys

Gly
80
e

Gla

1 Mot

Prao

LAla

160

v Lys

gy Arff Agp

sl Tyr

Glu
Glu
Asn

H i‘_“i
178

Tle Arg

15
v Lol

Jer ‘L.y‘a
sn Als

e
95

Asp
His
The

160
Val

Asn
Asp
Thr
Gly

Glu
Lot A1a The 116 Tor
110
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Pro. Gly Met Arg Ala Pro- Ser Phe ‘Arg Cys Thr Asp Ala Glu Lys Gly
115 _ 120 - 125
Lys Gly Len Ile Leu His Tyr Tyr Ser Glu ArgGlu Gly: Leu Gln Asp
Ile: ¥al Ile Gly Tle Ile Lys Thr Val Ala Gln Gln Ile His Gly Thr
145 _ _ 150 155 160
Glu Ile Asp Met Lys Val Lle Glu 6lw Arg Asn Gl Glu Cys Asp His
_ ) 165 170 175
Thr: GIn Phe Leu Lle Glu Gl Lyvs 6lu Ser Lys Glu Glu
180 185

2105 17

11> 183

212> PRT

213y A ETEE Nostoo punctiforme)

<4002 17
Met Tyr Gly Leu Val Asn Lys Ala lle Gln Asp Met Val Cys Ser Arg
1 5 16 15
Phe: Gly Glu-Glu Thi Trp Lys: Gl Ile Lys His Lys Ala Glu Val Asp
20 25 30
Val Asp Val Phe: Leu Ser Met: Glu Gly Tyr Pre Asp Asp Ile Thy His
38 40 45
Lys: Leu Val Lys Ala Ala Ser ¥al Tle Leu Ser Leuw Ser Pro Lys Gln
50 55 60
1le Met Gln Ala Phe Gly 6lu Phe Tep Val Gln Tyr Thr Ala Gln: Glu
65 70 75 50
Gly Tyr Gly Glu Mev Leu Asp Met Ser Gly Asp Thr Lew Pro Glu Phe
85 90 95
Leu Glu Asn Leu Asp Asn Leu His Ala Arg Val Gly Val Ssr Phe Pro
100: 105 110
Lys Leu Gln Pro Pro Ser Phe Glu Cys: Thr Asp Met: Gl Glu Asn Ser
115 120 125
Leu Ser Leu His Tyt Arg Ser Asp Arg Glu Gly Leu Thr Pro-Met Val
180 135 140 ;
[0008] Ile: Gly Leu Ile Lys Gly Leu Gly Thr Arg Phe Asp The Glu Val His
145 v 150 155 160
Ile: Thr Glo The Gln Asn. Arg Asp Glu Gly Ala.Glu His Asp.Glu Phe
_ 165 170 175
Leu ¥al Ile Tyr Lys Pro: Asn
180

LOUBS AR T (Takifusu rubripes)
£400> 18 v ‘
Met. Tyr Gly Phe Val Asn His Ala Lew Glu Leu Leu Val Leu Arg Asn
1 5 10 15
Tyt Gly Pro Gl Val Trp Glu Asp Ile Lys Arg-Glu Ala Gln Leu Asp
2Q 25 30
Ile Glu gly Glo Phe Leu. Val Agg Ile: Ile Tyy Glu‘igp Ala Lys Thr
5 4 358
Tyr Asp Leu Val Ala Ala Ala Ser Lys: Val Lew Lys Ile Asp Ala Gly
50 ! 55 60
Asp Ile Leu GIn Leu Phe Gly Lys Met Phe Phe Glu Phe Cys Gla Glu
65 70 o (I y 80
Ser: Gly Tyr Asp Thr Ile Leu Arg Val Leu Gly Ser' Asn Val Arg Glu
85 ‘ 90 95
Phe Leu Glo Asn Leuw Asp Ala Leu His Agp His Leu Gly ¥hg Ile Tye
100 111
Pro Gly Met Avg Ala Pro Ser Phe Avg Gys Thr &sp Ala Glu Lys Gly
115 120 125 )
Asn Ser Leu. Tle Leu His Tyr Tye Ser Glu ArgGlu Gly Leu Gln Asp
130 135 o 140 o
Ile Val Ile Gly Ile Ile Lys Thr Val Ala Glo Gln Ile His Gly Thr
145 150 155 y 160
Glu Tle Glu Met Lys Met 1le Gln Pro Lys Ser Lys Glu Cys Asp His
165 170 175
Ile Lys Phe Leu Ile Glu Glu Lys Asp Ser Glu Glu Glu
180 185

73



CN 104689300 B

52

9/65 T{

[0009]

M 19

<4002 19
Tyr Gly Phe Val Asn Tyr Ala Leu
i

5
Gly Lea Asn lle Trp Glu Gln Ile
O

Gl Gly Glo Phe Leu Val Arg Gln
8540

Asn Leu Tle Glu Ala Ala Val Asp

50 35

Ile Leu Glu Leu Phe Gly Lys Thr

65 70 :

Gly Tvr Asp Lys lle Leu Glu Val

P FEET CAnophel ss pambias)

Gl
Lys
1le

Ile

Phe

Leu

iz Asp

105

g Cys
s Pro

Ser Lys

lle Lys Lle Ule Arg Avg Lys Gly
5

Lys Arg Arg Thr Ala Val Pro lle
186

s Val Asn Tye Ala
5
Sl Ala

Gl Phe Lou Val Arg
e
Lle Lle Ser Ala Ala Val
55

cett Glu Leu Phe Gly Arg

Ty Asp. L‘Y'& Ile Leu Gln
Gln Asn Lot Asp Ala Leu

et Arg Ala Pro Ser: Phe

s : 120

Lle Leu His Tyr Tyr
135

le Gly Ile Val Lys Thr

150

Gln Phe Len Tle Thr Asn Thr Ser
180

210521
211189
<2127 PRT
<2195 FEEEA (Bos tauwus)

400 21 i
Met Tyr Gly Phe ‘Val Asn His Ala

u Met Arg Ile Leu Lys.

Asp

G

The
185

Lew
Ile
25

Gln
Asn
Met
Val

1 05

19

Lys

Tyr Glu

Lew:

Phe (

Gly
90

Hig L

Thr

Gly L

Lew

Pio |
170

Glu
10

Let Le

Lys: Ly

Lle: Tyr

Arg

Ph.e

Teu

Arg Cys

Val Als Lys L

185

Leu

Glu
14

- Lel
1o Gln

Y ASp

45

= Pro
s Cws
© Pro
¢ Thr

Asni
125

L His

Val

1 Pro

Vel

> Ala
A:p

Ile

Phe ¢
i Tht

30
Ile

Ala

Gln

Arg

Leu

110

Gly
1le

Asp

Gl

Asn- P

15

| Asnc b

Tht

Gly yel

Asp

Asp
95

Tyz:
Gln
Val
Val A

Ala Lys

175

‘\al

rofila

r5Giln A

Arg

45

hr Leu

o Glu A

¥ Leu Glu
“Gle Th

Asp His |

170‘

e The

Leu Leu Val Tle Arvg Ast

15
Tw Glv Pro gé” Val Trp: Glu Asp Ilf: Lys Lys Glu Ala g(l)n Lvu Asp
Glu Gl Gly Gl Phe Len Val Aég Ile [le Tyr Asp Asp Ser Lys The

35

74
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Tye Asp
.80
tly Tle

ba
ser Gly

Phe-Leu

Ley
Leu.
Tyr
Gln A

Pro Gly M

Ile Val
145
Glu Tle

The Gln

-le Ala
Pro Val

.Leu.ﬁla

115

Vel

Gln

Asp

Ile Gl

Phe

Aap

35

Leu |

Leu
180

£ (Chlamydomorias

Leu nfg'ffv"

The Glu 6lu 6L

[0010]

Met Phe Pro Ala Met AL

Leu Gly Gly

Cys Gly Ser

<4005 23
Met Tyr
1

Tyt Asp
50
Asp Tle

Phe Jait
Pro Gly

Agn Asu
130

Gly

Pro 6

Gly
35
Leu

Leu G
Ly Tyve A
Gile A

Met

86

Lew T

Leu Glu Phe Leu Gl

Ala Ala A

1w Met Ph@ Rof

g /‘Llﬂ - Phe Arg Cys. T

Ala Ala Ala Ser Lys Val Leu

Met Phe Gly Lys Met Phe Phe

70 75
Thr Ile Leu Arg Val Leu Gly
85 90

n Leu Asp Ala Leu His Agp His L

105

Ala Pro Ser Phe Aty Cys The

120

150 155

185

reinhardtii)

10

p Arg Gly The Lei His Set

B2

pel

40

& Cys Ser Ala Ala Gln Ser Asn T

a5
i Glu Phe Gly Glu Tyr

Ser Asn Lew Lew Arg Thr

105
120

Leu His Tyr His Ser His &

155

| Asvasvasg His Asp Val Phe A

curvinotas)

> Yal Asu His Ala‘Leu‘?éu Leu
 Val Tep Glu Asp éle ﬁys frg
Phe Leu Val ABg Ile Ile Tyr

i Ser Lys Val Leu
Lys Met Phe Phe

85

Lew Asp Ala Tt

bt

: LeU¢His¢Tyx_jyv Ser Glu Arg

75

e Tyr Ser Glu Arg 6
vs The Val Ala 6ln €
5 Val Ile Gln Gln Arg Asn:
Tie 6lu Glu Lys Glu Ser Lys

o-Arg Ala Tle Gl Ser P

he: Pro Ser Cys Pro: a6

Asti Let Asp Asp Val His

. Val Pro Ala Phe Glu ©

¥ 1 Leu Lys Gly Leu Ala G
v;5Glﬂ Yal Gl Leu Leu A

The Tle Lew Arvg Val Len Gly
90

Asn

60

Val

Ser

Lew

Glu

Glu

Lys
60
Glu Phe Cys Gin Glu

80

- Asp AL
Glu Gly Len Glo |

140

Let

Asn A

Phe Cis

Asn

Ala

A la

125
Gly

1 [l
1 Glu
Glu

Let

a Yal

Abr‘
45

o Len

s Val
Gly

His

Tht

125

g Pro
- Gln
- Gly
- ¥al

ValA

Thi
1o
Asp

Lot 4

Cysd

Lys

Gly
30
Thr

Glu

Ser
Thr:
Leu

110
Asp

Ala

Tyt
Arg

Ser
190

His Gl

Gln
15
Gl

a dly

Glu

'Gln

v Tye

Ala Thr

Ala
Tyr
Ser

1]
Gly

Leu

Tep &
Asp A

175

Val Leu Arg Asn
Ala G

Asp‘g‘” T
Ile Asn Ala &l

Ser. Asn Val

Hia Lew Gly Thr
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Ile Val Tle Gly Ile Ile

145 150

Glu Tle Glu Met Lys Val

Tle Lys Phe Tau Ile Glu
186

Ao0s o
Met ‘Iw Gly Phe ml Asn
1
Tyr Glv Pro Gla VcLl Tep
20

Ile Glu Gly Gln Phe Leu

Tyr Asp Leu Val Ala Ala

70
85

Phe Leu Gln Asn Leu Asp:

Pra Gly Met Arg Ala Pro S

s
Asn Asre Leu Tle Leu His
120

Ile Val [le Gly Ile Ile |
145 : 150

Glu Tle Glu Met
Ile Lys Phe Leu :i
[0011]

Lys

T1e

Glu

The Val Ala

Gln Gln Lys

170

Lys Asp Ser
185

s latipes)

Hie
Gly

Asp Tle Leu Gln Met Phe Gly

Ser Gly Tyr Asp The Tle Len

Ala Leu Glu

Asp Lle Lys

Arg Ile Tle
40

a Ser Lys Val

Gln Gln

155
Ser Glu

Glu 6lu

Leu Lad
Krg Gla
Tyr Glu

Lew Lys
50

he. Phie Glu

> Tyr Ser: Glu

5 Thr Val Als

Gln Gln Lys

Lys Asp Ser

i 5

JGly‘Ser
5 Hig Lew
Thr Asp

Arg Gl
140:

Glo Gln
155

Ser Glu

Glu Glu

Strangylecentrotus purpuretis)

v Phe Val Asa
’3

85
Phe Leu Gln Asn Leuw Asp
100

Hig

+ Asp A‘sn :v Le

Ala

‘Pra Gly Met Arg Ala Pro Set

Gly Ala Te Val Len His Tyr

Lle Val Ile Gly Leu Va

Glu Val His Val Giu Tle
L 168
Val Gln Phe &la Ile lle
180

Ala Leu Glu
10

TGl []e Lys
25

| Arg Ile Val

40 :
Yal Lys Val

Arg Met Phe

Asn Val Leu Gl
90

V74-Arg:Cys

Ser Gl

Sor Val A’l.a. ]

Ite , 5oAsn L

Glu Lys ¥

FHis Asp
-

e His Gly The

o 160

Glu Cvs Asp His
175

Gl

Val Leu Arg 4sn
15
Al Gl Lew Asp

Asp Ala Lys Thr
45 ‘
Tle Asn &la Gly

Phe Lys Gla Ylu

Asn Val Arg_Glu
535}
Gily Thr Tle Tyr

Ala Glu Lys Gly
125
Gly Leu Gln Asp

Ile Hig Gly Thr

150

Glu Cyvs Asp His
175

Glo

Lew Lew Val

Avg Glu Al

Ty Asp

Leu Glu Ile Ser Ala 4
6

0 ‘
Phe Glu Phe Gy

His Leu Al

Ser Thr Ar
1

76
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B> 26 :
Met Tvr Gly Phe Val Asn His Ala len
1 -

Tyr Gly Pro Glu Val Trp Glu Asp lle
' - 20 b
Glu Glu Gly Gln Phe Leu Val Arg lle

35 v 40
Tyr Asp Leu Val Ala Ala Ala Ser Lys
50 58
Glu Tle Leu-6ln Met Phe Gly Lys Met
65 70

Ser Gly Tyr Asp The 11

85

Phe Leu Glp Asn
1

Peo Gly Me

fal 1le Glv Tle 11

Je Asp Met Lys

¢ :
v Gly Phe L;vak

n His Ala Len

Glu Val Trp Glu Asp Ile
20 25

Phe Leu Val Ile
al Ala Ala Ala Ser

e Leu Gln Leu

Val
Phe

Lag

Gly Tyr Asp Thr

Leu Gln Asn Leu Asp Ala
i 100
Gly Met Arg Ala Pro
L1

Leu Tle Len His Tyr Twr
138

¥

Glu Tle Glu Val T

His Asp
165

Arg Lys

120

Glu Arg

Ala Gln

Tle Ile Lys The

Phe Leu Tle Glu

..... ¢ Asn Ser
180

@1l 172
<2125 PRT
<2137 EA

400> 28 .
Met Tyr Gly Phe Val Asu His Ala Leu
1

5
Tyr Gly Pre Glu Val Trp Glu Asp Tle

Gl Glu Gly
35 46
Tyr Asp Leu Val Ala Ala Ala Ser Lys

Lys Gly Glu

Gl Phe Leu ¥al Arg lle

Glu Leu Leu
10 .

Lys Lys Glu
Lle Tyr Asp
Yal Leu Asn
Phie Phe Val

75

Leu Gly Set
His Leu
s Thy Asp

i Arg Glu

Ta Gln Gl d

Ash Glu

Ser Lvs Glu

Gl Tew Tew
10
LysiLys Glu

Val
Ala
Asp
45

Leu

Phe

Asn

Ala
Ala
125
Gly

Glu

Glu

Tyr Asp Asp Ser

Len Gly 1le
B0

Phe Glu Phe €

Gly Ser Asn ¥

40

Hig Leu Alg T
Thr Asp Ala Gli

Glu Gly Le

155

Glu Leu Ley
10 :

Lys Lys Glu
Ile Tyr Asp

Yal Leu Asn

77

Gln Eha‘ﬁig‘;cf

Val

Al

hsp
45
Lew

Ile
Gln
30

Ser
Asn
Cys
Val
Alg
110
Gla

Lew

“Hig

Cys

Teu

Gly:

Leu

: Ala §
5 Gl
L Are
e Ile

110

Gly Gl
o
The G

1le

Gln

DL

Asn

Arg Asn
15

Leu Asp
Lys Thr

Ala Gly

Gln Glu
80

Arg Glu

95

Tle Tyr

Lys Gly
Gln Asp
Gl Thr

160

Asp His
175

frg Asn

15

Lgu Asp
Lys The
Ala Gly
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[0013]

50
Glu Tle
65
Ser Gly
Phe Leu
Pro Gly

Lys Gly

130

Ile: Val
145
Glu 1le

Leu

Tyr

Gln

Met
113

Leuw

Ile

Asp

216> 29
<211 172
219> PRY
218> WBHE

<400 29

Met Tyr
1
Ty Gly

Gln: Glu

Tyr Asp
Glu Tle
65

Ser: Gly

Phe Lew

Pro Gly

Lys Gly

130
Lle Val
145
Glu Tle

Gly
Pro
Gly
25

Leu

Leu

Tyr A
Gl A

Met:
115

Leu

Tle

Asp M

212> PRT
Ql - R

<4002 30

Met Tye
Phe Gly
Met. Glu

Tyr Asn
50

Asp. Lle

65
Ser Gly

Phe Leu
Pro. Gly

Leu Leu
130
Ile Gly
145
Glu Ile

Gly
Glu
Gly
35

Leu
Leu
Tvr
Gln
Met
115
Leu

Tle

Asp

Gla

Met:

Asp Thr

Asi

100

85
Leu

Arg Ala

I.];e-

Gly

Met

Phe
Glu
20

Gln

Val

Gln

Phe
Glu
20

Gln
Ile
Glu
Asp
Asn
100
Arg
His
Val

[le

Leu

Ile

Lys

165

Val

Val

Phe

Ala

Met

5 The

85

- Leu
g Ala

- Leu

Ile

t Lys

Val
Ile
Phe
Gly
Leu
Lys
Leu
Ala
Tyr
Lys

Val
165

Phe.

70
Ile

Asp 4

Pte
His
Tle

150
val

Asn

Tep

Leu
Ala
Phe
I]e
Asp

Pro

His

Ile
150

Val

Asn
Tep
T.eu

Ala

Phe
70

Ile
Asp
Ptao
Tyr

Ala

150
Lys

55
Gly

Leu

Ile

His
Glu
Val
A]a

(11\/

Leu 2

Ala

Set:

]3(3
Lys:*

Tle o

Lvsl

Arg-V

Leu

v Phe

120

Tyr e

s Thr

Gl G

Ala
Asp
Arg
40

Ser

Tyr Ala

Glu
¥al
Ala
55

(JJ.Y
Leu
Ala

Ser

Lys
Arg
40

Val
Lys
Gln
Leu

Phe
120

Leu

Ile

2
Pt

Ile

Lys

vs Met

Val

s

105
s Arg

Ser
Val
Gln

Leu

Ile
25
Gln

Glu
The

Val

His

105

Arg

Ser Glu Arg
135

Val. Ala Sex

Arg Lys Gly

Phe

Leu
90

s Asp

Glu
10
Lys

Ile T

Val
Phe
Letn
90

Asp
Cys
Glu
Ala

Arg
170

Glu 'L

10

Phe
(rll v
His

Thr

- Arg
a Gln

155
Ast

Lsux
Phe

75
Gly

s

Thr A

Arg

Gln
155

Ser G

Lys Ly

Ile 1
Phe P

LEu“”,

90
Ksp

Cys
Pro Gly

Lys

Glu
170

78

60
Val

Ser
Leu
Asp
Glu
140
Gln

Glu

Phe
Asn
Ala
Ala
Gly
Ile

Yal

i Ala

Leu

Lys

- Asp

j A&n

Glu
Ala

Leu

aly

Leu

d. His

His
45

Leu ¢

1. Phe €

Ala

Ala
125

i Gly

Ile

Vil

Ala:

45

Ile
Phe
Thr

Gly

Lys

125
Glu

Gly

Cys
Val
Thr
110
Glu
Leu

His

Ile

Gln
30
Ser

The
116

Gl 1

Leu &

Ilis

Leu

Met
30

5 Gl

PIJQ

Cys

Pro

Thr
L10:

Asp
His
Val

Gl
Arg
95

Tle
Lys
Gln

Gly

Lys
15
Yal

Tle

Ala Asp

Gln
Arg
g5

Laui
Gly
1le
Glu

Glu
80

Gla
Tyr
Gly

Asp

The
169

His
Ser

Thr

Asp

80
Asp

Tyr

Gy

Val

Val
160
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[0014]

ef Tyr Glv Vet Leu Tvr
O
Tyr Gly Val Asp ITe Trp

His Asn der
5

Ile Gly Gln ¥

145
Lys Ala Tyr

100> 32

Met Phe Gly Trp Glu

Ile Hi:

1 i
Ile

Tyr Gly Lys Asp Glu

lLeu Gly Thr Glu Ser Glu The

o
6lu Tle Trp Glu Ala Tyr Gly

65 :
Thr Gly Tip U Leu

Phe Leu Asp Ser Asp Ser

j g ‘:v Gly
His
135
Yal

C Val

Tyr Lys

R ARERE

400> 33

Met Tyr Gly Leu Val Asn Lys
; -

Glu Thr

20

Phie: Leu Ser

1
Phe Gly Glu

Yal Asp Val
35
Lys Leu Val
L
Lle Met Gin

Met
Lys Ala Ala Ser
85

Ala Fhe Gly Glu

Ser Gl Ast

r Val
' io
:'\fa'l

Iile

vs Thr G
h 3 Val_ i

90
1le

Thr

Ser Thr

Ala Arg Glu
Asp
170

Ser Phe A

10:
Lys Dle Val
Ala Hik
40

Ala & 1 Val

Gly Phe Leu

Arg Ala
90

Leu His
105

Peo Ser

126

Tyr Tyr

Arg Glu
Gln Glu

Ala Tle Gln Asp

10

Glu Gly

a0
Phe Trp

Gln 0
Cys His

Ty Pro

t Gly /

Arg G

Tye

Met Al
Tyt P
Phis: 4
Ser: Lys A

Val Ala Aeg

Arg Ly

Tyr |
Leu

Val

n Glu Glu
15
Cys

s Typ

Tle ] Lys

Asp Met Peo
Gl
60

- Phe

b Phie

Phe
8O
Tyr | Phe

Are Pro

Met Asp i Gly
125

Met Ser L

140

Tye

= Lew

1le

Gly :
160

| The Arg
15

Tirs “Phe

20

Asp Glu T

Pro Tle
The Met: €
Leu Glu G
95

yoHis Val ¥
110

o Val Gl 4
Gly Leu

rg 1le Tyr

Mot

Val Cys Ser Avg
is Lys Ala G;u‘égi Asp
‘..Asp;Asp‘?Ee‘Thr Hig

Sor Peo Lys Gl

Ser Leu Ser
Tvr The Als Glin Glu

66
Gln

79
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[0015]

65

Gly Tve 6ly Glu Met

85
eu fxlu Asn Leu Asp
160

Lys Leu 61w Pro Pre

115

Lew Ser Leu His Tyr

Gly Leu Tle Lys

Thr Gl Thr Gln
155

<2 1“>

Thr Glu Gly Ala Ala A

145

Ala Ala Cys Val 6lu

Cys Gly Met S

Asp Arg Val Ty Val: Ser

35

le Val Glo Asp Val Ala Gla

Fohsp. Val

Gly Tle His Asp
100

Pro Ser Leu Pro Hig @

115
130

Leu Leu Phe Gly Ala Ala
-

163

<2107 36

Asp The Cps Met Hj

76
Leu

Asn
Ser
Arg
s Gly

156
Asn

Asp Met Ser Gly

90

Lew His Ala Arg
105

Phe Glu Cys: Thr

120
Ser Asp Are Glu

Let Gly The Arg

Arg Asp Glu

i

Asp Thr 1
Val Gly:

Asp Met:

Gly Len

140
PheAszp
155

Glu Glu Val

Asp Glu

Asp Glu

er Leu Ser

Val
Gl
125
Thy

The

i Fre

Ser
116
Gl
Pro

Gl

Val Ses

-A'la

Glu
45

Alb ks

o His l’cU f i

75
¢ Arp Ser

s Lys Leu

e Asp Ala

Gys Ala Teu

he Asn Val Lew Gln

fal. Lys Ala Phe G
1le His Leu Gl

Ala Leu Avg Tyr Ser Ser

> Asn Glu Leu Leu

25

Ala Lys See Tye

Phe Leu Phe

& L-}:’-'&.t Phe As

s Agne Gly Gln Leu

a2
to Atg drg Leu

Gln Mis Phe Gln

The

- Val l,l-e

185

Aap Met

Phe |

Tyr Ala

Gly |

125
Ala

Thy

Val

Glu Lys

Gln

Phe

Ala Glu Ser

60

al Asn Lys

Leu Pro
Cys: Phe

Gly:
Phe Thi

Lew A

Ser 1

Let

Abn
¢

Cvs: A

Gin Lys Tie Gin

155

80

Glu
95

Phe
Asn

Met

Val

Ala
al

s Glu

Glu
Ala

iAla

45,

Gly

v Val

Gly
Gl

sn Gln 1
a Glu 61y

80
Phe

Pro
Ser
Val

His
160

Aa
Ser
Thi
Leu
Tyt

80
Gly

Ala
Phe

Hig
160

seu Asn Met Pro Ile Gln A

b wHLb Flo

Ile Sex
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[0016]

\213/ b

‘\40(3.‘/ 3

Ser Hig le
35
Phe Gla Leu
50

¥al 1l Leu

Lys Tyr Pro

Gl Ala Leu

PRT

CADO> 3T

Met Lys Gly
I

Tyr Gly Glu

Asi Ab!l Phe
0

Sor Mot Phe Asp

Lys Pro Pro Le

115

PRT

<4007 38
Met Lys Gly

Tyr Gly Asn

Pro Asp Arg
35
Avg Arg Ile
50
Gliz Il Trp
63’
Trp Fhe Fro

“Ile Trp Glu Lys 1]

» Phe Pro Ala |

Val Lys Ala

Gln Glu Tyr

70

Gln Phe Phe A

85

Glu The Hlis |

100

S AE R

Thr Val val
5 :
Th]" Yal ¥al

a'ILe Phe Ser
Tle Glu Asp

Asn His

o SR R

Thr Ile Val

Agp ¥al Val Asp

Val Ile Thr

Phe Ala Lys
Arg Gl Val @

70

Ser Tyr Phe

Yal

Ala Tyr The Ser

Gly

Gl

Pro

11L

le

' Yal val
Tew Lie

,Arg‘

135

Gl

Pro

val

Y en
SR

(.

Ala

Glu Phe

Gln 1le
- 25
Tle Gly

fﬂa Met 1
v Glu Tyr 1
o GluLys 1

105

- Arg

ys Tyr His L

Thr

The: Trp ¥

Asn A]a

Leu
10
Tle

The

- lis Phe Glu

w-Cys bin

Phs \xlu Ag)

40
Ser Ly

Glu Asp A

s Glu His

Phe Asn

Thi Trp

Glu Ser:
ZP'

Lew Glu
Ser Gl
¢ Avg Gln

Gly Arg

,‘ﬁif[?ﬂ% (Legionella poeunophila)

Asn
Met

Tyr

w Asn

i Phe

75
Ser

Val
Tye

Leu

Lys
w Gl

Val

vis Val

Glu

Lle
10

Let
Asp

LYS

Asn

1 Vel

Phe ¥al Glu

Asp Ser His
: 30

Ser Pro Lys
45

Gly LysPro

Glu Val Phe

Val Phe Gln

Lys Lys Leu

. e
Hig Ser Gln A

Ala Asp Phe

s Glu Asn Met

The €vs Liys

Tys Val Gly

30
Glu Asp ey

Asn Glu Glu

Tle Ala Phe

e Tyr Ser Phe

5 Lys Fhe Pro

110
155 Glo

s
i) L’YS
Ile Gl dle

B

L et
&
=

(lu Ley

Thr:
Ala
Phe

Y]

Lys
Lou

Asp

i Giln

{la: Glu

Arg
15

Phe
Lys
Lys
Hig
Pho
9h

Gly
Als
Gly

Glu

- Tle

166

Let
Gl
Val
Set
Lys
80

Lys
Ala
Lle
Le

Glu
160

Lys Thr Leu:Arg AbD Len
Lys Ser Val Gly Trp Gl
Iie Asp Agp igp Gly Val
Thr Gly Lys Asn Val Asn
Tle fgb Thr Phe Ser Glu

5 80
Arg Leu Val Asn Phe Leu Met

81
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Met Met Asp

Thr Pro Pro
115
Met Glu Tyr
130
Lie Glu Gly
145

Val Glu Arg

2107 39
211 188
€219 PRT

<213 JE g IR

<4007 139

Met: Lys: Gly
1

Tyt Gly Asn

Pro- Asp Arg

Irp Phe Pro

Met Met: Asp

Thi Pro Pro

115

Met Glu Tyr

136

[0017]  Ile Glu Gly
Yal Glu Arg

Lys. Phe Lys

210 40

85

Glu Val

100
Arg Leu

Val Ser

Ser Sex:

The: Tle
Asp Val

20

Val Ile

le Pri: Ala
> Arg: Glu

Ser Tyr

85

Glu Val

100
Arg Teu

Val. Ser

Sett Ser

165
Asn. Pro
180

<AQ0> 40
Met Lys Gly
1

Tyr Gly Glu

Arg Lys Lys

Asn- Asn Phe
50

I;l_e Ile Trp

Asp Phe Pro

Ser: Met. Phe

Lys: Pro Pro

Phe' Thr Tyr
130

Ile Lys Gly

'nl@uLw

Thr V@l B!

Tht Val
20

Tle Phe §
Tle Gl
Glir Lys T

Ala Phe
Asp le
100

Leu Ile

Arg Ser

Ser Ala !

Thr Lvs'

Asp- Ile Tyr Tyr

180

His
Tle
Lys

Lys
150

Val

Val

Thr

Lys

Val

70
Phe

Hig
Tle
Lys

Lys
150

Tys

Val

Ley
Ala

Arg

135

Phe

Gly
Ala
Leu
Kla
Arg
135

he
Asp
Phe

Gly
| Glu

Pro

p[le

58

2 Gly
S CABLT
15 Val

Tle

S Arcr

13ﬂ
His

. Ser

5 Jer

Gln
L s

3’}0
Lys

Phie

Ser &

Arg

Gly

Gl L

Lys
120
Lys

Phe

Gly

Glu

Thr
Asn
Phe
Ser
Glu
His
Val
Lys
120
Gly
Phe
Val

Phe

Len
105
Pro
Met

Lys

Tep

Ala
SE2N

L)

Glu
Lys

Asp

Glu

Met

108

Pro
et |

Asp: Gl ]

90
Thr

Val
Tyr
Glu

Asn

g Arg

90

Thr Lys Met I
v Val
t- Tyr
- Glu

Liys
Ala
Asp

Glu
155

Ile
75
Len

Ala
Asp

Glu
155

vLys

Lys
Glu

y Val

Lys Val

Vol Len

82

Met
Lys
Tyt

140
Ile

Val

Liys 4

Tyr
140
Ile
Jaest

Asn

Thr €
Lys
Gluu

Asn (

60
Ile

o Tyt

§ Lys

Lys

Tyr

1le
Asp
125
Phe

Ser

Leu

Val

Lys
110
Ala
Leu

Val

Arg

Gly
30
Asp

§ Asn

Phe
Phe
Lys
110
Ala

s Leu
- Yal
5 Val

5 Lys

Gly
30

‘ %r

Glu ;

Phe

Ser: Phe

Phe
Arg

125
Leu

140

Ile

s Phe

Glu
Thr

Pro

110

Glu
Lys

Ile

Phe

95
Gly

Ile
Gly
Glu

Asp
15

Trp
Glu

Val

Ser

‘Leu

93
Gly

Tle
Gly
Glu

AY‘g
175

Aro
Phe

Lys

Lys

His

Phe
95
Gly

Ala

Glu

Asp
175

Ala
Glu
Lei

Gila
160

Leu
Gl
Val
Asn
Glu
80

Met
Ala
Glu
Leu
Gl

160
Tle

Leu
Gl
Val
Sex
Lyq
Lys
Ala
Tle

Gly Leu

Glu
160
Lys
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400> 41
Met Lys Gly The Ile-xal

Tvr Asn Asp As@ ¥al'Vél

I Ile Glu Tyr

'ty Arg Glon Ile

Asp Phe Pro Ala Phe Phe
85
Ser Leu Phe Asp Tle His
- 1on
Lys Pra Pro Leu Yal Thr
o 11E
Phe Tyr Tyr Glu Ser Lys

Glu Arg Thr Asn Glu
3

s Lys

Ala Thr
Asn-Lys

Pro Thr
40

Tle Ala

55

Gly Lyvs

Gln His
Yal ¥al
Tle Glu
120
Avg Gly
135
Tyr Phe
Ser Leu

Glu. Phe

Trp

Ala
25

Glu

Asp
Gl

Met.

105
Pro

Met
Lys

Lys

; ﬁiﬁéﬁﬁ Clostridium tetanti)

Met Arg Thr Cys Arg

10
Met- Ser Ser Val Gly
30
Asn Val Glu Asp Ser
15
Ser Glu Lys Lew Glu

Asn Leu Va[ Ser Phe
75
Asn Lew Tyr Ser Phe
90
Thr Les Lys Phe Pro
116
e Ser - Ser Lys Glu
125
Phe Asp Tyr Lew Leu
140
Glu Asp Ile Glu lle
155
Leuw Lys Leu Lys Phe
170

[0018] <4005 42

’Met Arg Cly

'TyI Gly Asp As

Glu Iys Al
65 _ T
Gln Ty Phe Lys Gly Gl

e His

Lys Phe G}u Tvr Asp Asp
i Asp Tyr Gly Glu Tyr Phe Val Gly I

Ser Gl A

Ala Giu Phe Lys Lys
145

165

210% 43

.Met Lys Gly Tle Ile Phe Thr Gln Phe
*l Leu Asp Asp Ile
Gly Val Tye The Ala Val Glv Ser Tvr

ZPhe Gly Leu Thr
20

35

Lew Ile Val His Leuw Ser Glu Val Thr

Glu

e Ala His

 der Tyr

40

Ju Arg The

55

CSer Leu
i Thr Tea

s Lew Thr Lys

Gln Gy
120

135
Lys Val

40

Val
2D
Pro

Gly 6
Glo: Ale

Tys

Agp

105
Asp

Arg Tle

213> fEIRE (Vibrio vulnificus)

Pro Lys Tle Phe Met: Asn-Phe Ile Lys

10 :
Ser Lys The Met 6ly

kap Gln Val Lew dre

45
GlaGln Pro Liys Leu

Glo Phe Leuw Leu Ala
Asti Pro. Gly Val Arg
The Leu Val Me
e Lys

110
The:

Lys Gly Arg Thr The Ala Arvg Yal Thr Phe |

i

Lew Glu Ley Val Glu
Leu Asp Arp Ala

Ksp His Arg:Lyb:vEu
i

Gly Len Ser Val Glu

83

Lys Leu
15
Trp Asp

Asp Leu
Leu Gly
Tyr Asn
80
Phe Asn
95
Gly Ala
Ala Tte
Gly Leu
Glu Glu
160
Gln Lys
175

Glu Ile
15

tlu Pro
Gln Met

Phe Phe

et Tyr Arg

80

Met Ash

95
Pra Pio

Tyr. Lys
Ala Ala

Hla Gy

160

Clu Lys

Gly Abp Gilu

Vil Ser

Gln Leu
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[0019]

Glo Glu Val Phe Gly Glu Ala Val Phe Asp
6 70
Ser Asn-Arg Ser

Leu His Gln Cys His
_ 85 90
Arg His Val Glu Glu Tyr Tle His Val Glu

: 106 105

Asp Ala Lys Pro Pra Glu Phe Ile Phe Ile

. s 120

Mat Val Phe Asp Tye Lys Ser Ala Arg Ovs
136 ;

Gly Leu Mot Arg 6Ty € Lys His Phe

Gl Met Gl The Leu 4

165 176
y Lys Gln Asp Gly

180 185

i The Gly Ser
Ala Let Val Lys .

60
&sn Letu Lew Ala Ser lle

Ser Thr Phie :Glxn Phelle
95

Val Lys Lys Leu Tyr Pro

110

Glo Gln Asp Arg Met Lys

_ 125

Met Gly His Val €vs Len

140

Gly Glu Glu Lew Ala 1le

155 160

s Val-Avg Phe Asn Val
175

2400044

Le Phe Asn Leu Let Gl
5 LY

His Gly Ala Asp dla Trp Asp Asp Tle Teu

S oy -

Gly Ala Tyr Thy Sey sSer Tyr Asp
40

o Arg Teu Ser

Leu Val Glu T

ILEu.i}v
65
Pro Vi

Ala Met Pro

ls Val Ser Ser
9B
Glu Yal Hig
105
- Arg Ala Tle
120
s Arg Met Cvs

Val

Fhe His Glu

Asp Ser Ala

170

Ala Asn Asp
185

sebulbifor degradans

Lys Gly Ala Val Lea Ile Ala Leu Asn

5 0

Ala Val Tty Asp 6ln Val Leu
20 o3

Ser Glix Gly Ile Tyvr Tle Sex Ala

o 35 v 4

Val Gly Leu Val Val Ala Leu &

=

er Met

65 : oo
Lys Phe Pro lle Phe CGys Asp Leu His Thr
, 85 ay
Ser Ser-Ile His Gly Val 1le His Lys Glu
» 100 & 105
Asn Ala Ser Leu Pro Thr Ile Asn Cys The
S 2
Lew Gln Met Avg Tyr Tyr'?gf Pro Arg Lys
3 35
e Ile Tle 6ly Ala Ale Gl His Tyr

Glu Ser Tyt

+ Glu Lew T

Ley

Gla Val Val Ser Ala Ala
15

Asp Glu Ala Gly Val Ser

30
Asp 6lu Glu Tep Gly Thy
45
Lett:Ser Arg Gly Glin: Vet
G0

His Leu Ala Avg Ala Tyr

7% &

Avgoser Phe Leu Ala Gly
9(

Lys Leu Tye Ala Gly Ala

110
Asp Ala Gly Gly Val Ala
125
Ale-Lew Ala Gln Gly Phe
140

Yal Ile Thr Phe Glu His

155 160

Cys Val Phe His Ile Gly
175

Asp Met Val Glu Glu

5 W
<G1u.Leu.Val Arg Ser Phe @ly Thr Ty Leu Phe Hig Glr

Asu Ile Phe |

Val Asp Lys Leu Tor |

Cys Yal Leu Ala Glu
140 G :
Lys Ala Asp Vel Ser Val

84
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[0020]

145

150

155

160

Ser Gln Cys Gln Cys Val His 6lu Gly Ala Asp Gli Cvs Leu Tle Asp

165

Val Lys Ile Ile

2105 46
211 181
212> PRT

O3y EER

<4007 46
Met Gln Gly

1
Phe

Ser
Leu
Asp

65
Ser

Leu

Asp

The

Leu
145

Glo
Gl

Gly
Glu
Ala
50

Leu
Leu
Ser
Ala
Met
130
1 LE
Pro

Phe

Yal
Gly
35

Mot
Val

Pro

Val

Tyr
11J
Ser
Leu
Val

Leu

10+ 47
2115 181
<2125 PRT
QI3 WEEE

<4007 A7

Met
1

Cys:

Asp
Ser
Val

65
His

Gly ]

Pro

Ala

Leit
145
His

Glu

Lys
Gly

Arg

Tle
50
Val

Thr

Ser
Leu
130
Leu

Asp

Leu

Gly

Met
Val
35

Val
Lys
Asp
His
Leu
115
Arg
Phe
Thr

Gln

Q105 48

$2113 189

<2

12> PRT

215 R

180

B (Vibrio choleras)

The. Tl TyeThy

5
Leu Phe
20

Yal Tyr

Yal Gly

Arg Ala

Glu Asn
85

Asp 1\1 3

100

Leu Pro

Tyr Tyr
Gly-Ala

Cys Met

165

Pro Ser

180

Ile Ileg
Ser- Val
20
Tyr Val
Gln Asp
Ala Phe
Val Val
Asp Val
LOO
Pro His
Tyr Ser
Gly-Ala
Cys Met
165

Asn Asp
186

Trp
Thr
Tyr
Tyr
’7‘0

Tyr
Val
Gln
Ser
Ala
150
His

Phe
Tep
Ser
Val
Gly
70

Asp
1le
Ie
Ser
Ala

150
llis

Asp
Ser
Leu
5B

(tl},
Pro
Ile
Phe
Lys
135
Lys

Cys

Asni
Asn
Ala
Ala
55

Gln
Lys
His
Asn
Pro
135
Gln
Thi

Val Leu

Gln: Met
25

Gly Gln

40

Ser Glu

Glu Tyr
His Lys
His Lys
105
Glu Asn
20
Arg Gln
Gl Phe

Gly Ala

Val Leu
Glix Leu
28
Lys Ser
Glo: Arg
Phe Leu
Phe: Asp
Leu Glu
105
Gly Gln
120
Arg Arg
His Phe

Gly Ala

170

Ser Asp
Leu Glu
Gin Tyr
Lys Ala
Lew. Phe

75
Ser Asp

Glu Val
Arg Val
Leu Cys

Asn Gln

155
Asp His
170

Gy Asp
10
Leuw Glu

Tyr-Ala
Lt Asn

Phe Asn
75

Asp. Phe

90

Val Asn

Leu Leu
Leu Cys
Gln Gl L

155

Ksp Hlis
170

85

Met Val -Ile
Asp Leu Lys
Asn Asp Asp
Gln Ile-Pro

Lew Lys: The
Gln: Arg Leu

Glu Gl Lys
125

Ala Ala Ala

140

Pro Val Lys

Cys Glu 1le

Met Val Val

Lys Hig Ala
30
Glu-Ser Glu

Met Pro Tle
60

Gly Leu Ala

Thr Ser Leu

Lys: Lett Tyr
i1
Pro Asn Asn
125
Phig Cys Ala
140
vs Tle Gln

Cys Met Leu

15

Glu
15
Pro

(EHRT

Ala
Phe
Phe
95

Tyr
Thr
Glu
Ile

V&l
176

Ala
15
Pio

Leu

Gln
Ser
Val

95
His

Gl
Gl

Tle

Lle
175

Lys

80

Leu
Pro
Leu
Gly
Thr

160
Val

Gln
Lys
Phig

Asp

Arg

Met

Glu
Tle

Gly

Ser

160

Ile
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400> 48

M«Jf Tyr Gly Phe Val As

Tyr Asp Leu Vol Ala

50

Glu Tle Leu Gln et

65

Ser Gly Tyr Asp Thr

Phe Leu Gln Asu Leu

100

Pro Glv Met Arg Ala

_ 115
Lys Gly

Ile Val Tle Gly Tle 11

145
Gl Tle Asp Net 1

Thr Gln Phe Leu s Glu

180

[0021]

i BO
183

PRT
2 r—"ﬁ/ uf}\-@é
SHOOY FO

IMeL Tyr Gly Len Val
5
‘Phe Gly Gla Glu Thy

20

Val Asp Val Phe Leu

35

Lys: Leu Val Lys Ala

50

Gly Tyr Gly Glu Met

ﬁln Pha

Leu [le Leu

Hisg

Len Val

Ala Ala

55
Ph Gly

e Leu

Asp Ala

Pro Ser

Bis Ty

135

0
al Ile

Glu

Kso Ly

Ala Ser Vo
Ile Met Gln Ala Phe 5»5;’

]eu Asp

Ala
Asp
Arg
40

Ser
Lys
Arg
Leu
Phe
120
Tyr
Thy
Gin

Lys

Trp Lys Gln
Ser Met Gl

Jiew:
Ile
pids)

1le

Lys

Met

Val

His

105
Arg

Ser

Vil
Gln

Glu
185

Iy

Ile

Ile

Glu
16
Lys

Tle

Val |

Phﬁ

Leu'

90
Asp

Cys

Glu

Ala G

Atg
170
Ser

Letr-Nal Tle Arvg Asn
15

s Glu Ala Gln Lew Asp
v Agp AspSer Lys: Th

- Ast Lew Asn Ala Gly

he Val Phe Cys Gln~&lu

» Ber Asn Val Arg Glu

s Len Ala The IJe Ty
sohsp Ala Glu Lys Gly
g Gl Gly Lew Glu Asp

140 B
Gl Tle His Gly The

Ser-Glu Glu Cvs Asn His

frsss

v Glu Gl

Lot Val “Thy blu Lys

s Ala Pro Ala Glu Val Gl

Gl
10

Lys
Tyr

Leu

30

s Tle Tle ThroIle Lys

Al

fal Ser Met Glu Ala Tle

iy Kl A

60
e Cys Lys Met Ser Gly

”'Leu Thr Glu Phe Tle

aLen Ser Ty

140

Phe Asp Thr Asp Ve

Glu Arg The 61

Asp
His

Pro

Ser

e Trp Val Gln

- Ser Gly A%p

86

Met Val €ys Ser Arg
Lys Ala fG'Iu Val Asp
Asp Abp Ile Thr His

4)

‘Leu Ser Pro Lys Gln

Tyr The Ala Gln Glu
80
Thy Leuw Pro Glu Phe
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85 90

Leu Glu Asn Leu Asp Asn Lieu His Ala Avg Val Gly Val

160 108

Lys Leu Gln Pra Pro Ser Phe Glu Cys Thr Asp Met Glu.

115

! 125
v Leu His Tyr Arg Ser

g, Ave Gl 6ly Leu Thr
140

ng

e Gly Lew 1le Lys Gly
4 o 180 155
ilc The Gln Thr Gl Asn

. 16 170
Leu ¥al Tle

Sl 187
212> PRT

5t ﬁ%ﬁ‘ Nostoc sp, )

1 10

His Gly Glu Asp: Thr Trp Glu Ala Ile Lys Glu Lys Ala Gly
20

25

Asp Ile,Lf”-Ehe:Phe Val Gly Met Glu Ala Tyr Ser Asp

Ala Ala Ser Glu Val Leu Gly Lw
b 60

b Glu Gly Ala Glun His .

'Met _yf Gly Leu Val Asn Lys-Ala Tle Gln Asp Met Tle §

Gly Thy Arg Phe Asp Thr Glu

Glu Lon Len Tle Als Phe Gly Glu Tyr Tip Val: The Tvr The
65 70 7B :
Glu Gy Tyr uly Glu Lew Lea Ala Ser Ala Gly. Asp Ser Leu
85 60
Phe Met Glu Asn Leu Asp Asu Leu His Ala Arg Val Gly Leu
100 _ 105 110
Pro Glin Lﬂll Arg Pro Pro Ala Phe Glo Cys Gln His The Ser
11f 120 128
5 Tyr Glon Ser Thr Avg Cvs Gly Leu Ala
[0022] 155 : 140

5 Gly Leu Gly Lys Avg Phe Gln The

( 155
a Phe Arg Glu Thr Gly Glu Asp His

170
5~Z_Asp.Ser Asni Led Tyr

v 185

e

1le Leu Gly Glu (Jlu Val Phe Glu ‘Iw Asp Asp Leu Yal &
20 25 3

Phe Gly Glu Asn Leu Glu Phe Led Leu Asp Asp [1e‘§iﬁ Val

35

Pro Ala Pro |

Phe Glu 6lu Gl

55 70

10> 53
B35
DA
¢ EAERR A

rgtggttgmg aatet

87

98

"Phe
A

5 Mest,

Vel

Gl

175

Lys

Tett 6

o Val

o 6

95
Ser

&

Pro M

t Val Tyr Gly Glu Asp ¥al Trp &

5}
Gl
)

Lys.

wer L

Pro
St
Val
His

160
Phe

- Ala Gl

Glu

Tyr

Tle Gly &le
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[0023]

ga gottagpaga abttttgeta: a¢ daaanctegt
agagaggta ggaaggeaga ) tttcagogan 241
vagg agaage ctagtyg vt t’rttaatffm: gatggatgag
gatgafaaaa ggag ctcra%ggtt tattgeasag
Ctgasntegag tacetttora Aaagasagat ghacgattac 42
a tegttctada titttcaage angaastitc dgtggaagag 48
aga tgecttitea aggotaaaag teaggataaa atttadaanc 54

Gly The Trp Ile Lvs The Leu Arg Asp Leu

: & 18 15
Tyr Gly Asu Asp Yal Val fsp Glu Ser Leu Lys Ser ¥al Gly Tep Glu
- 25 30
Pro Asp Arg Val Ile Thr Pro Leu Glu Asp Lle Asp Asp Asp Glu Val
35 40 45
Arvg Arg Tle Phe Ale Lys Val Ser-Glu Lys Thr -Gly Lys Asn Val Asn
50 55 60
Gl Ile Trp Ang Glu Val Gly Arg 6In Asn Lle Lys Thr Phe Set Glu
4 70 75 8O
Trp Fhe Pro § o Ala Gly Avg Arg Leu Val Asn Phe: Leu Wet
: 90‘ a5
Met Met Asp Glu f QsHis Leu Gln Lew Thr Lys Met Tle Lys Gly Ala
100 v 105 116
eu Tle Ala: Lys Proo Val Ala Lys Asp Ala Tle 6lu
: 120 125
Ser-Lys Arg Lys Met Tyr Asp Tye Phe Lew Gly Leu
o35 140
Lys Pl Phe Lys 6lu Gla Tle Ber Nal Glu Glu
: 155 160
Asp Gly Phe Ser Avg Leu Lys Val Arg Tle
170 175

65 :
ra Val Phe 6lu

aagaccctga gﬂahctrra cgggaatgaT 60
) 1, ] :

jgctttnca

. 56
184
PRT
g IR S5

<400 56 i .
Met Lys Gly Thr Ile Val Gly The Tep %éﬁ 1
1 : 1 ‘E

Ty Gly Asn Asp Va] Val Asp Glu Sq

Pro Asp Arg Val 1le Thr Pro Leu -

2 : : &

Arg Krg Lle Phe ALa.Lyﬁ’VBL.\ v Glu Lys The Gly L
8]

Tle Trp Arg,Glu»*;ﬁ-Gly Arg Gln Asn 11

ueu Val.

he Ala Gly Arg Avg.
90

88
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Met Met Asp Glu Val His Leuw Gln Leu Thr

The Pro Pr  Leu Tle &la Lys Pro Val
3 120

Val Ser Lys A Lys Met Tyr
: Phe Lys Glu

Asp Gly Phe Ser
176
Glu

vz,pdgagaggta

agggagaagy ttﬂb

vvtg¢taaaa
ati

vgitééCLtttﬁa agec

Lys

Ala

Asp ;

Glu ]
112’2

el

Atg L

‘angLLLtgd
goaaceag
vcta a

et

ggpacetita
ataggglaat

ggagtcactc g
g tacgttteta a
tttttcaagy

taasag

tcﬂggqf”ﬂﬁ

Lle Lys Gly Ala
110

s Asp Ala Ile Glu

125

> Phe Leu Gly Leu

- Ser Vali 6l1u Glu

160

Lys Val Aveg Ile
175

g

61 The o e Gl Vel &
6

Het Mot Asp Glu Val

= 100

The Pea Pro Arg Le

Met Glu Tyr Val Ser Lys Avg Lys Met Tyr

59
555
L2122 DN
<13y %#ﬂﬁ AREE

caateptegg @

34 anvatggﬁat tgaaatggag tacg

Asp Leu f,”‘;;p.H‘H~‘um

ey Leu

89

140
Tle

Ser Val G1
Ly3 Vﬁ1‘3

tgggaatgat
cacgtetg
aagaactget

titeagegaa
Cpatogatgae
S tattgcandg
tacgatett 4
> agtepgaagag

atttansaac B
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[0025]

Pro Asp Arg
Arg Arg Ile
Glu IIe Trp

Thr Pro Pro Are Leu. .

angaanttte agtppaapng 480
tc-a.gg;ataaa atttaadaac 540
555

~Thr Lle Val Gly The TepoLle Lvs The Leu Arg Asp Leu

b h 10 15
Tyr Gly Asn Asp Val Val Asp Glu Ser Leu Lvs Ser Val Gly Trp Glu
20 25 30
Val Tle Thr Pro Leu Glu Asp Tle Asp Asp Asp Glu Val
4 45

T Lys Thr Gly Lys Asn Val Asn
B
vl st [le Lvs The Phe Ser Glu
75 80

ApgoLen:Val Asn Phe Leu Met
G0 95
Leu: The Lys Met Lle %y& Gly Ala
5 19

'Vﬁl Ala Lys: Asp Ala Tle Glu
125
let. TyrAsp His Phe Leu Gly Leu
140 :
v Gl Gl Tle Sex Val Glu Glu
155 160
he Ser Argobew Lys Val Arg lle
170 175

a pagacectes gpgacctiia cgjgxgaatgai 60
T teggaaccag atagbgtaat 1
atttttgeta a
4 gganggoaga dcata
reTagtgantt bt
ggﬂﬁ(‘(‘-ﬂ(‘:‘tc
wag tacgtttots
az tﬁtrtcaagg.;;.:wu
ttea aggctanaag teage

1 Gly The Trp Ile Lys Thr Leu Arve Asp Leu
Ser Vel Gly Trp‘ Glu

"Iﬁf‘ Gly Asn Asp &al Val Asp Glu Ser Leu Lys

35

65
Trp Phe Pro &

Wl Mot Asp Glu 3 lu
100

115

Yot Glu Tyr Val Ser Lys Arg Lvs Met Tyr Asp Ala Phe Lew Gly Leu

90
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130 135 140
Lle Glu Gly Ser Ser Lys Phe Phe Lys Glu Glu lle Ser Val Glu Glu
145 150 155 160
Val Glu Arg Gly Glu Lys Asp Gly Phe Ser g Leu Lys Val Arg lle
165 170 175
Lys Phe Lys Asn Pro Val Phe Glu
180

aagaceetga gggacottta cgggaatgat G
tggeadccag ataggataat ‘te ctetg 120
atttttgcta-aggigagtgd 180
ggaaggcaga.aeataaaaac’tttc Tnga 24@
gagaagg ctagtgaatt tittaatgat gatggatgag 300
Loataaas ggapccacte ctecndgait tattecaaag 360
t tgasatygeag tacgtticta asagasagat glacgatiac 420
g tagtlctaga tlLtlicaage augaaalite agtegangag 480
a i aggotataag tuaggdtasa alttasaaac 540
555

s Tle Lys Thr Leu Arg Asp Leu

10 15

Val Gly Trp Glu
30

spohsp Asp Gl Val

45 :

Lys Asn Val Asn

[0026]

s Thr Phe Ser Glu

Asn PheoLeu Mot
95

Ile Lys Gly Kla
116

Lys Asp Ala lle Glu

‘ 125 :

v Asp Tyr Phe Leu Gly Leu
146 ’

Glu Ile Ser Val Glu Glu

155 166

& Set Afg Leu Lys Val ?{}zr;% Ile

17

Het |

1.5 .
Lvs Phe Lys Asn Pro Val Phe Glu
180

555
DNA
s R

ﬂtgadgggga

erggttgatyg @
gaggatattg atgacgat
g atgten aggaaata
Ttecet
CCidC

angag gegaanaaga tggel
otttity agtga

91
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Tyr Gly
Pro Asy

Arg Arg
50

Glu e Trp.!;,;?-~-5"

Trp Phe

Met Met:

Thr Pro

Asn

Tle Phe Ala Ly

Asp

Prg

Val Glu Arg &

Lvs Phe Lys

[0027]

Tyr Gly

Pro Asp

5
Asn Asp Val
s

Arg Arg lle

B
Gln Tle

Trp Phe

Met Met

The Pra

Pro
115
Tyr

Ile‘Giu Gly

Val Glu Are Gly Gl Lyé.ASQ Glyiﬁhe

Asn Pro Val Phe

» Glu Val Ilis Leu Gl Le

v Thi Phe Tle Lys Thr Leu Arg Asp Leu
1@ 15

Nsp Glu Ser Leu Lys Ser Val Gly Trp Glu
'{):5 3 0

o Lew GluAsp Tle Asp Abp'ﬂ@p Glu Val
40 Al

I-§er Glu Lys Thr Gly Lys Asn Val Asn

Arg Gin Asn,IleiLys.Thr Phe Ser. Glu

Gly Arg Arg'Léu Val Asn Phe Leu Met
90: 95

Glu Val Ilis Leuw Gln Leu Thr Lys Met Ile Lvs Gly ila

w0 105 110
Arg Letu [le Ala Lvs Pro-Val Ala Lvs Asp Ala 1le Glu
120 125

Tyr Val Ser Lys Arvg Lys Met Tyr Asp Phe Phe Leu Gly Leu

135 Gagon
5 Phe Lys 6Glu Glu Tle Ser Val Glu Glu

ile

Gly Phe'Ser;Arg-Leu Lys Val Ar
170 1

Glu

ata aagaceotga gl
L bgggdaceng
atttttgeta
- ggagggcapa: &
claglgaatl
ggdgeedete
ldbgtttptd

3 daaaahtggt
ae thteagogaa
gutggatgay
Cotatticanng
sat gtacgateas
: e agltpghagag
'tc@gpatwaa atttaaddas

ol nggitTLCH‘deLtddﬁdﬁ

0
Phe Ala Lys Val Ser Glu Lys
Arg Glu Val GI} Arg Gln Asn 1 - The Fhe: S
70
Ser Tyr Phe Ala Gly Arg Avg
85 i

Asn Phe ]

folle 1
100 s 1 -
Arg Leu Tle Ala Lys Pro Val Ala Lys As
120 12

Lys Met Tyr:Asprlajﬁﬁei“ﬁ”77m

Val Ser Lys A

1 J;
Ser Ser Lys Phe Fhe Lys Glu & Ser
150

el Lys Val Arg

92

°1O
300
369
420
480
540
585
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[0028]

Lys Phe Lys Asn Pro Vel Phe Glu
180

> gacatitata angaccotga gggaceitta cp
ngvaac ag - atagggtaat &

2 -.aggtgagtea gz
caatagaade Tt
T *taafgaf

;i ctagfgaafi
a-ggageeactc
ag - tacgttteta otac >
a tittteaagy a aaatttu;agt gaagag
aggotanaag Lgaggataaa atttanasne 5

Thr Phe Tle Lys: Thy Lew Arg Asp Teu

10 15
Glu Ser Leu Lys Ser ¥Val Gly Trp Glu
25 SR
ro. Lew Glu Asp Tle Asp Asp Asp Glu Val
40 45
B¢ ] Ser-Glu Lys: Thr Gly Lys Aen Val Asn
&0
v Arg GIn Ala Tle Lys Thr Phe Ser Glu
75 80
oGy Ang Ang Fen Yal Asno Phe Lieu Meat
10 95
Glo-lew: Thr Lys Met: Lle Lys Gly Ala
Lo . e
Lys  PeooVal AlasLys Asp Ala Ele Glu
120 125
sys Ave Lvs Met: Tyr Asp Tyr Phe Leu Gly Leu
135 : 140 G
5 Phe Phe Lys Gl Glu Il Ser Val 6lu Gl
14 o 155 160
Val Gla A Asp Glv Phe Ser At Leu Lys Val Avg Ile
i 170 175
Lys Phe Lys Asn Pra Val Phe Glu
SE80

1 gggacctita tEggad*gat 60

dagdtgcc t
ttatagaggs
gegaaaaagi
agtge

74 H’é‘ﬁmﬁm‘ 35 ?%

b

93
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[0029]

Met Lys Gly The Ile Val
Lo 5
Tor Gly Asn:Asp Val Val

D)
e Phe Ala Lys

Trp Arg Glu Val
B 70

Trg:Phe Pro Ser Tyr Phe

85

WMet Met Asp Glu Val His
100 :

o Arg Leu Ile

Thr Pro Pr

Met Glu Tvr Val Ser Lys

v Gly Ser Ser Lys
s 150
Yal Glu Arg Gly Glu Lys
. . 185
Lys Phe Lys Asn Pro Val

180

Gly The Tyr Lle Lys Thr Leu Arg Asp Leu
iEs) ‘ 15
Asp Glu Ser Leu Lys Ser Val Gly Trp Gly
25 30
~Pro LeU~G1u Asp Ile Asp Asp Asp Glu Val

Val Sér Glu Lys The Gly Lys Asn Val Asn

55 60

Gly Arg 6ln Asn Tle Lys The Phe Ser Glu
75 80

Ala Gly Arg Alg Lew Val Asn Fhe‘Leu Met

Leu Gln Leu fhr Lys Met Lle Lys Gly Ala
105 110
Ala Lys Pra Val Ala Lys Asp Ala lle Glu
120 195 o
Ag Lys Met Tyr Asp Tyr Phe Leu:Gly:Lau
135 140
Phe Phe Lys Glu Glu1le Ser Val Glu Glu

Asp Gly Phe Ser-Arg Leu Lys VaLVAEg Lle
Phe Glu

gg gacdaatdata aagaccetga gggaccttta cgggaatgat GG

Ly Asn Asp Val Val

Pro Asp Arg Val Tle Thr

35
Arg Arg Ile Phe Ala Lys

Glu 1le Tep Arg Glu Val
&5 T4

Trp: Phe Pro Set Tyr Phe

85.

Met Met Asp ulu Val His Leu Gln Leu

Thi- Pro Pro Arg Let 1le

Met Glu Tye Val Ser
T30 :

Ile Glu Gly Ser Ser Lys

145 » ;

Val Glu Arg Gly>G1u'LyB

‘ 165

Lys Phe Lys Asn. Pro Val

180

<2102 75

L asginteest lpssanccag atagestant tacacet
1oggttageaga: atttitegota aggteagteas aaaasctget
- gapagaggta ggdsggoaga acatasaaac tttcagegaa 240
vagggafaagg

tegettttca

Ala Gly Arg Arg

tg 120

ctagtgaatt ttttantgat gatggatgag 300
ggagceacte otecnagent tattgeaaag 360
solaCgtllela: asngasagat  glacgalind 420
tttttcangy aaganattitc agltggangag 180
aggctaaaay traggataaa atthaaasac 540
555

10
Asp Glu Ser Leu
28

Pro Leu Glu Asp Ile Asp Asp As
40

Val Ser Gl Lys TF

55 .

Gly Are Gln Asn 1l

Lew Val

i Lys Met 1le Lys

10

Ala Lys‘Pré Val Ala Lvs Asp Al

126 :
Arg Lys Met: Tyr Asp Tyr‘Phe I
3 e e e
s Phe Lys Glu 6lu Tle Ser Val Glu Glu

155 16
Asp Gly Phe Seg Arg Leuw Lys Val fﬁ‘:H.

Phe Glu

94
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[0030]

'Tyr Gly Asn Asp Val Val Asp Glu

'”Egagacaeata aagaccetes gegacctita

1,ggtraggaga
gagagaggta

ag;

Tt

tagttcLaaa

Ly The His Tle Lys Thr Leu

sp. Gl Ser Leuw Lys Ber Val
25

o -Lew Glu Asp Tle Asp Asp
44 45

Arg Ile Phe Ala Lys Glu Lys The Gly Lys

e Trp Avg 6L LGlncAsn Ilo Lys Thr
Asn
Ile

Pro Val Ala Lys Asp

125
Glu s Met Tyr Asp Tyr Phe
18g s 140
Tu Gly Ser Ser  Lys Glu Gly Ile Ser
5 155
L Gla Arg Gly Phe: Ser Arg: Lew Lys

176

'“*j Ph@ Lys

180

: ‘ titttean
gag gogaaaaagd L[oa dggetanaag
g agtga

r Leu Lys Ser Va
:
1le The Pro Len

20

95

Asp Tle Asp Asp As

aagtgtgggt tdggaarcag ataggetaat
cagtea
ggaaggvaga acataagand
g Ctagtgaatl fttiaatgat
aaggct
gaagaaagat
Ltttt afpe aaganattte
gectlitea nggetaaang. Leaggataas

Arg
Gly
30

Asp

Asn

Phe

Phe

Lys

110
Ala

Leu

Val

Val

cgggaateat
tacaceiety

adanactegt

ttteagcgaa
datggatgag

‘tattgeaaag
gtacgattae

agiggaagay
Al ttaadaadc

Asp. Leu
15
Trp Glu
Glu Val
Val Asn
SerGlu
T Met
Gly Ala
Tle Glu
Gly:Leu
Glu Glu

160

Are Tle
175

g Thr Leu Arg &

60

120
80

240

300

360
420

480

540

535
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[0031]

30 40 A
ﬁtg Arg Tle Phe Ala Lys Val Ser Glu Lys Thr Gly Lys Asn Val dsn

Ly Avg Glo Asn Tle Lys The Phe Ser Glu
: 75 50
Gly Arg Arg Leu Val Asn Phe Leu Met

90 g5
u Gln Len Thy Lvs Met Tle Lys 6lv Ala
o R 110
i Lys Pro Val Ala Lys Asp Ala
1_153 o 120 125
: A\rgs Lys Met Tyr: Asp Tyr Phe Lew Gly Leu

e Glu

PheLys Glo Gla Tls Ser Val Glu Gly
o 155 . 160
Gly Phe Ser Arg Leu Lys Val Arg [le

170 175

Lys FPhe Lys sn PI@ Val Phe Glu
180

aagaccctga gggacetita cogeaatgat
.- bgggaaccay atugeglsel tacacctcle
1 ,1tttttgch 3gngagtga %aaaactggt
; vagaggta ggangecags
agggagaage ctagtgastt
"'tgataaaa ggagecacte eto f=toh
4 tacgtttcta.aaagaaagat ¢t acgattaL
ttttoaage aagaastttc agtegaagag
dgectanndg toagghtaad atttaaaaac

e

'M”B )E&#Wg]

/al Gly Thr Trp Ile Lys Tht Leu Arg Afp Leit

: fal Asp Glu Ser igu Lys Ser Val Gly %ip Glu
Val Ile Thr Pru Leu éfu..~~~“‘- 0 Asp igp Gl Val
S Ly ?;q As

Tie Phe Ala Lys Val Ser 6lu Lys Thr Val Asn
5B

al Gly Arg Gln Asn Tle

e Ser Glu

he Ala Gly Arg A

{is Leu Gln Lew Thr L
1

o Atg Leu Tle Als

Lo Gly Leu
Ser Val Glu Glu

Val Ser Lys

g 'flu Gly Ser Ser Ly

145 :
Val Glu Are Gly 6lu 1

ar rg Lew Lys Val
165 17

Lys Phe Lys Asn Pro Val Phe Glu
180

96

60

120

180

A 940
z 300

> 360
424
480
S0
585



CN 104689300 B F 5 *k

32/65 T

[0032]

aagdccatga gepacctita eggpaateat. B0
ag ateggetaat tacacctcte 128
a tigota ag agten aaanactegt 180
- gta ggadggcaga dealasgant t‘rtcagcgﬁa 240
dgggagangs oTagtﬁaatt tttraatest ga )
. gatgatasan ‘geagccacte whgcaagget
tgaaatggag tacgttteta aangasagat gltacgatitae 420
so tegttotana tlttthagg aaganattte apgtyggangag 480
ttt aggctanady toageatana atttasanac 540

3 ;f@cat gg,ai &

The Trp-lle Lvs Thr Leu Arg Asp Leu
: = 10 15

Asp Glie e Letd Lys Ser Val Gly Trp Glu
23 30 _
- Lew Glu Asp Tle Asp Aspfsp Glu-Val
40 45
Ser Glu Lys The Gly Lys Asn Val Asn

Ile Lys: The Phe Ser Glu
75 B0
Lew Val Asn Phe. Lew Met
a5
Lys Met 1le Lys Gly Ala
110
Ale Lys Asp Ala Ile Glu
145

Asp Tyr Phe Lew Gly Leu
: 140 .

dlig Gl Bl Seér Val GluGlu
185 160
ver Avg Leu Lys Val Arg Lle
175

Lys Phe Lys Asn Pro Val Phe Glu

180

Lt aagacn‘tgd o
gt T%gé“ﬂ

L8
:gCttttca o,

geganaaagn

Cttte agtea
84
184
S PRT
I Mg R A
(40Q/ 84
M§t Lys Gly Thi Ile Val Gly The Tep Il& Lys Thr Leu Av
Tyr Gly Asn ASD Val Val Aap Glu‘ber Leu Lys Ber Vel Gly Trp Glu

¢ Nsp Asp Asp Glu Vel
+ Asn Val Asn

Lys Thr Phe Ser Glu
80

97
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[0033]

90,

105
Ta Tys Pro Val Ala
120

e Phe Lys Glu Glu
155

170

.‘ Val Phe Glu

gacatgdata dgagaccetga
tgtgegt tgggaaceng

g8 atttitgeta
gaapggcagy
ctagtgasatt
ggagceacte
s tacgttteta
1a triticaagy
caaggitanang

dgggdodd&&
A gatgataang

L Gly Thr Tep Ile Lys
al Asp Glu oer Leti Lys

Pro Len Glu Asp 1le
: Sel Glu Lys The
'q; Arg Gln Gl Ile

1A Gly brg Arg ey

Gln Leiw Thy Ly
108
Lys Pro
120 :
cg Lys et Tyr As

Mer Met. /

Tar Pro
Met &
u‘PheWEysf‘”“

p Gly Phe Ser Ar

al Phe Glu Tyr Lys Lys

185

> DNA
1 i R A

<4005 8T
atgacgegga

caatogtegg g
aptett
Lo atgaeg

98

146

Gly Arg Arg Leu Val Asn Phe Leu Mét

85

a Gln Leu Thr Lys Met Ils Lys Gly Ala
119
Tovs Asp Ala Tle Glu

Lys Met Ter Asp Tyr Phe Leu Glv Leu

Ile Ser ¥al Glu Glu

gggacctita
ataggetaat
aggtgagtea
apataaagac
tittaatgat
cliccaagzet
aaaghaagat
aagasatitc
teaggataas

160

Gly Phe Ser Arg Leu Lys Val Arg Ile

175

cpggadtgat
tacaccetoty
daaaactegt
titcagcgaa
gatygeatgay
tattgeaang
gtacgattac
agtpgasgag
atttaasase

Th Leu Avg Asp Leu

15

Sei Val (6ly Trp Gla

30
Asp Asm Asp

Gly Lys Asn

Glu Vel
Val Asn

Lys The Phe Ser Glu

(i} Ipn Met:

B

120
180
240
300
360
A90
480
b4Q
567
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[0034]

| gatgatanaa ggagecacte etocaasget tatigeanag 360
. temaatggap tacgittcta asagaaagat glacgatcag 420
tagtiotasa titttcaage & agtegaagag 450
i tggettitea aggotaaaag teaggatans atttasasac 5710
raq agatiga HHF

1 Glv The Tep dle Lys The Leu Arg Asp Leu

[ Asp Glu Ser Leu Lys Ser Val Gly Trp-Glu

| 2 30 |
= Pro Len Glu Asp Tle Asp Asp Asp Glu Val

40 4h

1-Ser Glu Lys Thr Gly Lys Asn Val Asn

|10

¢ GlnAla 1le Lyy Thr Phe Ser Glu

Azg Arg Leu Val Asn Phe Leu Met
gt 95

1 Leu The Lys Met Tle Lys Gly Ala

105 110

s ProoVal Ala-Lys: Asp- Ma Tle Glu

Lys Met Tyr Asp His Phe Leu Gly Leu
146

> Lys Glu Glu-dle Ser Val Glu Glu
. . 158 160
Val Glu Avg Glyv Glu Lys Asp Gly Phe Ser Arg:Lel Lys Val Avg

185 170 :
Lys: Phe Lys Asu Pro Val Phe Glu Tyr Lys Lvs Asn
180 185

aca@ggata 7k
aagtetgegt t
getifaggagn
igagaggta ggae)
aggbdgaagg 2T

ttta eggeaatgat 60
t&L wectets

t gatggatgag 300
got taltecaang 361

90

196

PRT

b R,

The Lew

& Val 6ly The Tep lle Ly ]

o 5 G Gl

Tyr Gly Asn Asp Val Val Asp Glﬂ‘Sex Leu Lys Ser Val Gly Trp Glu
;) ‘ 30

i Asp Lle Asg sp Glu Val

Arg Arg Ile Lys The Gly Lys Asn Val Asn
S50 60 ‘
- 11e Trp Arg Glu Val le Arg Glo Asn Ile Lys Thr Phe Ser glu

65 75
Tep Phe Pro Ser ‘;‘ Phc Ala Gly . e Val Asn Phe

Met Met Asp v Ala

Thr: Pro Pro A e Glu

99
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[0035]

115 120 125
Met Glu Tyr Val Ser Lys Gln Lys Met Tyr Asp Tyr Phe Leu Gly Leu
135 140
a-Phe Lys Glu-Glu: Tle Sev Val Glu &lu
155 160
o Gly Phe: Ser Arg Lew Lys Val Arg Ile
170 175
Gl Tyr Lys Lys Asn Lew Glu His His
185 190

bro Val Phe

ta aagaccotgd
1t tgegaaccag: 1 3
ga - attitigeta appigagisn sanaactegt 18(
i gganggcags coataaanac tttcagegan 24
r ctagtgaatt tittaatgat gatepateag 301
ggagccactc ctoegagect Labtvcaaag 8
4 anegasagat gtacgattac 420
3 j‘sagaaatttc aptpgadgag 480
iag teaggataan atttasdaac 540
567

Tle Val Gly The Trp Ile Lys Thr Len Arg Asp Len
s 10 15
Tyr Gly - Asn Asp Val Val Asp Glu @gf Leu: Lys- Ser Val GLy Tep Glu

Pro Asp Avg Val Ile Thr Pi

et Meft Asp Glu

The Pro Pro Ar
115

Vet vs Met

> Val Ser Lys Ary
9]

Ser Ser

Glu drgGly G

Lvs Phe Lys Asn Pro
180

12> DNA
2187 Brvg R S

L4007 93

100



CN 104689300 B

F 5 &

36/65 1L

Tyr Gly Asu Asp

Pro Asp

Arg Arg 1
50
Glu 1le Trp Arg
G5

Trp Phe Pro Ser Tye Phe

Vet Met Asp Gl
Thr Prﬂ;f" A

Met Glu Ty
. 130

145
Val Glu Acg Gly Glu

Lys Phe L

[0036]

'WPt Lys Gly The
1
Tyr Gly &sn Asp

Pro Asp Arg Val
38

Arg Areg Tle Phe

Glu o Ile Trp Arg

65

Trp Phe Pro Ser

Wet Met Asp Glu
Thr: Pro Pro Arv
115

. Gl Gly Ser Ser

coaceaccacte a

ar. Lle Val Gly The Trp Lle Lys Thr Lei Arg dsp Len

5 10 15
Val ¥al Asp Glu Ser beu Lys Ser Val Gly Trp Glu
25 30

e ProsLeu:Glu Asp Ile Asp Asp Asp: Glu Val
40 45

s Val Setr Glu Lys Thi Gly LysAsn Val Asn
= L 6l

Glu Val Gly Arg GlrAla Ile Lys Thr Phe Ser Glu
: 75 80
1 Gly Arg Brg Lew Val Asp PheLed et
90 : 95

ou Glo Leuw Thr Lys Met Ile Lys Gly Ala
105 110

i Lys Pro Val Ala Lys Asp Ala Ile Glu
120 125 :

o Lys Met Tyr Asp Tyr Phe Leu Gly Leu
IR 1460

e Phe Lys Glu Glu Ile Ser ¥al Glu Gly
155 160
p Gly Phe Ser Arg-Lew Lys Val Arg Tle
170 _ 155 _
he Gl Tyr Lys Lys Asn Leu Glu His His
185 190

57 gggacgtttd ugggagw

Qg

gatnaaa e

Ile Val Gly The Asn Tle Lvs The Let Arg Asp Leu
5 16 ‘ 15
Val ¥al Asp Glu Ber Leu Lys Ser Val Gly Trp Glu

)
Tle Thr Pro Len Glu Asp Tle Ay Agp Glu Val

A0 45
Ala Lvs Val Ser Glu Lys Thr‘Gly Lys Asn Val Asn

Gquggl'k‘ Arg Glo Asn %le Lys Thr Phe Ser glu
Tvr Phe Ala Gly Arg &vg Len Val Asn Phe Leu Met
85 a0 95

Val His Leu Gln Leu Thr Lys Met Tle Lya Gly Ala

Leu Ile Ala %zg_Pla Val Ala Lys Asp Ala Tle Glu

101

s teaggataaa atttaasaae 54

igat 6Q

gEaast O
i afitaaaaac’
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[0037]

Met Glu Tyr Val Ser Lys Arg Lvs Met
130 135

Glu Gly Ser Ser Lys Phe Phe Lys

- =

fal Glu Arg Glv Glu Lys Asp Gly Phe
" 165

Lys Phe Lgs Asn Pro Val Phe Glu Tyr
186 185

ia Eﬂﬁ;?ﬂkﬂ%ﬁ& LR

Tvr:
Glu

Seér

176

Lys

Asp Tyr Phe Leu Gly Leu

140

Glu Ile Ser Val 6Ly Glu

155

160

Arg Lei Lys Val Arg lle

Lys Asn

g gacacatata aagaccctga_gggaccttta

A asgtgtgeet

ataggetaat

ggttaggaega atttitgeta aegtgagtaa
gagagaggtd ggadgecasa dacslasnaar
agggagadgy: ctagtgaatt tittaatgat
zatgalasan ggagecacte clecaagget

Lo tgasatggag tacgliticta aangaangatl

aaattga

400> 93

\Sp le Val Asp Glu Ser
20

Val Ile Thr Pro Leu Glu

‘?g,Ile Phe Ala Lys Val Ser Glu

Glu Tle Trp Arg Glu val Gly Avg Gln

Trp Phe Pro Ser Tyr Phe Ala Gly Avg Arg

85 o
Met Met Asp Glu Val His Leu Gin Leu

. 105
Thr Pro Pro Akg Leit Ile Ala Lys Pro
115 130

Lu Tyr Val Ser Lys Algjtys Met

0
T Gly: Ser Ser Lysthe.Phe Lys
150

Val Glu Arg
Lys Phe Lys Asn Pro Val
180

ceategtogg gacat
¢ astctttaaa aagt
,»atgacgatga
acgaadtat

ag gcgaaaa & tggcttt%ca a
tg agtataagad aaattga

i Tle

10
Let

Asp
Liys

Ksn

e Asp Tyt

+ Gl Tle Ser Val Glu Glu
155

: tagttotean Tttitcangg aaganattfc
1 tggettited aggetagaag toageataaa

175

ceggantgat

tacaentete
anaaactggl
Trrcagegasa

gatgeateag
tattgcanag
gtacgattac
dgltggaagag

atttagagac

Lys Thr Leu ‘Avg ‘Asp Leu

15

Lys Ser Val Gly Tep Glu

30

ITe Asp Asp Asp Glu Yal

45

Thr Gly Lys Asn Val Asn

Ile Iy The Phe Ser Glu

5

80

Letw Val Asn Phe Leu Met

Ala Lys A
125

()E

“lys Met: Ile Lys Gly Ala
1o
Asp Ala Tle Glu

- Phe Leu Gly Leu

160

Arp Leu Lys Val Arg Tle

”‘JLys‘Asn

175

tanang tcaggatana atttasaat

102

50
120
180
240
200
360
420
480
540
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[0038]

[le Val Gly The Trp Ile Lys: The Leu Arg Asp Leu

5 10 15

al Yal Asp Glu Ser Leu Lys Ser Val Gly Trp Glu

& 25 50

Pro- Asp Arg Ve : The Pro Leu Glu Asp Tle Asp Asp Aspiblu Val
B 40 45

Arg Arg Lle Phe Ala Lys Val Ser Gla Lye Thr Gly Lys &sn Val 4sn
56 55 G0

Glu Ile Trp Arvg Glu Val Gly Arg Glw His 1le Lys Thr Phe Ser Glu

65 _ 75 80

Kla Gly Arg AL? Leu Vel Asd Phe Leu Met

Trp Phe Pro Ser
Met Met Asp Glu Ve Leu Gln Leu Thr Lys Met Tle Ly<-le Ald
105 110
Lo Ala Lys Pro Val Ala Lys Asp Ala lle Glu

120 125

¥s Arg Lys Met Tyt Asp Tyt Phe Leu Gly Leu

135 140

5 Phe Phe Lys Glu Glu Tle Ser Val Glu Glu

g 155 160
Asp Gly Phe Ser Arvg Leu Lys Val Avg Tle

: 170 175

al Phe Glu Tyr Lys Lyvs Asn

185

gg gacatggata aagaccetga gggacctitta ceggaatgat
aagtetgeet téeganceng atageptdat tacacotete
pottaggapa artitfocta pepteagtya asaaactggt
whgageta geaagecann. acttcaanac titcagognd
regagaagg etagtgantt ttttadtgat gatggatgag
3 ggagecacte ctecangget tattecasag
tacgtttota aaagaaagat gtacgatiae
ttitteagpe aapaaatiic agtggaagag
ctittca aggctrasnag teaggatdaa attiaanaac
cnaccaccac,tga

:MPtFIYS (
Lo
Tyr Gly As

Lys The Leu Arg Asp Leu

TR
al Gly Trp Glu
80 ‘
Pro #sp A Asp Asp Glu Val
s Asn Val dsn

Lys Thr Phe Ser Gl
o Val Asn Phe Leu Ne
‘;waMet:Ile ;

Ala Lys Asp Ala Tle Glu
125 ‘
isp Tyt Phe Leu Gly Leu
: i S
Gly Ser Sei Lys Phe Fhe‘Lya‘Glu‘Glu‘Ile Ser Val Glu Glu
. 150 155 : 160
3lu Arg Gly Glu Lys Bsp $ly Phe Ser Arg Leu Lys Val Arg Ile

Are Ave Ile Phe A
50

Arp

933
Trp Phe Pro Ser
Met Met Asp Glu Val His I
1060 : :
Thr Pro Pro Arg Leu Ile A
115
Met Glu Tyt Val Ser Lys

103

60

120
186
("10
360
360
4200
480
540
5T
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165 170
Lys Phe Lys Asn Pro Val Phe Glu His His His
180 185
210> 103
<21l 573
213 %%ﬂ?ﬁgiﬁiﬁ =i

<400 103
atgaagggga caatcgtegg gacatggata aagaccetga
gtggttgatg aatett aaa aagtotaggt teggaaceag
aggatal A ggttaggaga atttitgcta
C tg gagdgaggta ggaaggedga
*u cctattttgg agggagaagg ctagtgaatt
> agcttaceaa gatgataaaa ggageeacte
a&gafgccwt tgaaategag tacgtttcta
. 88 ; gg Tagthctaaa tittteaagg
gtcgaaagag.gcgdaadaga tggettttca aggetaaaag
ceogttttte ageaccacea ¢eaccacecae tga

<210 104
211> 190
<212% PRT
42135 Bt RS

<4000 104

Met Lys Gly Thr Lle: Val Gly The Trp lle Lys

1 5 16

Tye Gly Asn Asp Val Val Asp Glu Ser Leu Lys

' 20 25
Pro Asp Arg Val Ile Thr Pro Leu Glu Asp Ile
35 40

Arg Avg Tle Phe Ala Lys Val ‘Ser Glu Lys The
50 t515)

Glu Tle Tep Arg Glu Val Gly Arg Gln Asn Ile

[0039] 65 70 75
Tip: Phe Pro Ser-Tyr Phe Ala Gly Arg Arg Leu
85 90
Met Met Asp Glu ¥al His Leu Gln Leit ThrLys
100 105

Thr Pro- Pro Arg Lew Ile Ala Lys Pro Val Ala
1 , 120

Met Glu Tyr Val Ser Lys Arg Lys Met Tyr Asp

. 130 135

e Glu Gly-Ser Ser Lys Phe Phe Lys Glu Glu

145 150 155

Val Glu Arg Gly Glu Lys Asp Gly FPhe Ser Arg
_ 165 170

Lys Phe Lys Asn Pro Val Phe Glu His Hig His

180 185

€2105 105

2> DNA
v S R S

<400 105

atgangggeh caatecghoge gacatggata, ¢
gtagttgaty aatctttana aagtetogget:
gaggatattg atgacgatga g gttaggaga
aaagatgtea. acgaaatatg’ - ggangy
tggttteect ectattttge “ctagtgaatt
gtacacctac agettaccaa gat ggageeacte
cotgttgeaa aagatgeeat tgaaatggag tacgttteta
titttagege ttatagagee tagttotana ttttteaagy
gtogaaagag gegananaga tgpctttica agectaanag
ceegttttty agtataagaa aaatctegag caccaceace

£210> 106
<°11\ 196

o3 B R

104

His His His

190

gggaccttta
atagggtaat
aggtgagtea
acatasaanc
ttttagtgat
cageet
anagasagat
aagaaatitc
toaggataas

(Wil

Thr
Ser
Asp
{1y
60
Lys
Val
Met
Lys: ¢
Ty
140
Tle

Leu

His

Led

Arg
Gly
30

Asp

Asti

Phe

Lys
116

Ala

P Leu

Val
Val

s Hi's
190

aggtgagtgn aaaaa.ngt
a acatagasac. ti

175

cggeaatgat. 60
tacacctetg 120
dagaactget 180
tttoagegaa 240
gatggatgag 300
tattgeaaag 360
gtacgattac 420
dgtegaagag 480
atttadaaac 540
573

- Phe Ser

120
180
‘ 440

ttttaatgat gatggatgag 300
ctecasgget tattgeaaag 360

aaagaaaﬁat gltacgattac

angoasttte agtggaagag 480
teaggataas atttaasaac 540
accaccacty & H9l



CN 104689300 B

40/65 BT

ot Lys Gly The Hb Val Gly

Tvr blf:Asn;Asp—Val Val Asp

Pro Asp Arg-Yéi.Iig The Prp
34—

Glu 11
99
Trp Phe Pro

ltp Arg Glu Val
e 70
Ser Tyr Phe Aln

85
Glu Yal His Leu
[ e .
to Arg Leu Ile Ala

Met Met As

[ye Val Ser Lys Arg

Gly Ser Sef ys Phe

Val ;iw.;:'u-L:

Lys Phe Lys A

His His Hig
195

[oo40] &

85

10
Tvr: The 6lu Leu

Met Glu Met I
0 Gly Teu Tle 1

Val Arg Glu Asn
: 165

Arg Phe Val Lew The Lys Gly
180

y- s Asp
L Phe

f:' éatat'teas_lc
a aattattatg
G tccraaagaa

Thr Trp 1le
10
Gl ber Leu
Leu Glu Asp
Lys
iln Asn
Gly Arg Arvg
Gln Leiu Thl‘
Lys Pro Val
120
Lys Met: Tyr
Bhe Lys Gl
{rly Phe ‘Ser
170

Glu Tyr Lys
185

Glu Ala Len Glu Thr Hi

Asp Fro
188

Lys Thr Lew Arg Asp-Leéu

Lys Ser Val Gly frp Glu
30
Tle Asp Asp Asp Glu Vel

The Gly Lys Asu Vel Asn
60
Ile Lys Thy Phe Ser Glu
75 : 80
Tt -Val Asn Phie Teir Met
i
Lys Met Tle Lys Gl Ala
119
Ala-Lys Asp Ala Tle Glu

Asp - Tyr Phe -Leu Gly Leu

’Glu Tle Ser Valb Glu Glu

Avg Leu Lys Val Arg Tle
175
Lys Asn Lea-Glu-dlis His
190

gaattietea artttetags aganagteas 6O
gatagteatt tgaagttoea tegtgectac 120
Ttatffcaat tggttaaage gcttgrtatg 180

grgAgtatty

b cggtetttea attttte

saasanttet atgactatac teaact
caadtpgaas

tgatttacac t i
ta ttadatatea taadga@aac 480
ot ldaggtang atttgtahtd»540

ilu Phe Leu Asu P

t Iys Asn(
Let Phe Gl

| 155
Leu Pro Ala Lys Thr Gl
p Gl

105
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[0041]

titcfca attitataga saanaglgan 60
: ccen tgetacetac 120
3 t tggttadage gottactats 180
edngantaty gigastattt gtttgaggtt 240
¢ padasasagt cgetgtbten attbtt 300
gty aasaaattet atgactatac tgwaactacee 360
agteaanat caanategaaa tgatita i : {420
aaaggtigta tiasatatca tasasgasaac 480

tcigcntgad

12 agadcagect tlaaggtaag atttgtatta 540

he Asn Gl Phe Lew Asn Phe Val

1 10 15
Glu Lys Ser Gl wl BspGlo Tle Tle Mek Agp Sex
20 30
His Leu Lys 5f~'v"sv%’g"-', - Ser Tle «Gly The Tyr Ser Pro
: 45

la Leu Ala Met Lys Asn Gly Lvs
60
e Gly Glu Ty Lew: Phe Glu Val

Pro: Thx Ser Val

68 80

Phig Ala Lys Lys Tye Lys Lys Ser Yal. Phe
: v 95

Gl Phe Len « ig Phe Glu Val Lys Lvs
: 110

Leu Tyr Asp Ty 1a €vs Gln. Tyr His Ser

25 0
v Arg Pro-Leu Ala Asp
140

s Tyr: Hig Lys Glu

Met The Tle Val
Atg:?ﬁe-VaI.}:; The Lys

s Thr Gly

acaaaaggcg

<2107 112

ot Ser Met Lys Gly Tle Tle Trp Asn Glu Phe Leu Asn Phe Val
5 10

106
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Glu Lys Ser Glu Ser Tyr Thr Leu ¥al Asp Gln Ile Ils Met Asp Ser

28 30

His Leu Lys Ser His Gly &la Ty Thr Ser Ile Gly Thr Tyr Ser Pro

15

cAla Lew Ala Met: Lys Asn Gly Lys
60 :

Ty Gly Llu Tyr Leu Phe Gl Vel

so The Ser Va

Phie Ala Lys lys T « Phe Arg ﬁiu Lys Lys Ser V@l Phe

Gln Phe Ley 6l he e Tle s Phe 6la¥al Lys Lys
(05 110

Pro His Phe Glu Cys Gln Tyr His Ser

120 125

vr The Ser Ser Arg Pro Leu Ala Asp

;Ia—GlﬂJGLY 3fjv,,” s Gly Cys Tle Lys Tye His Lys Glu Asn
- : _ [_l o155 160
Thr Tle Val Arg Glu Asn Teuw Pro Ala Tys The Gly Phe Lys Val
_ 165 170 175
Arg PheVal Len Thr Lys Gly Asp Pro-Asp Glu
180 185

tagaacaatt tegcategaa 6
gt ggaagfta Tdcaﬁ agge 120

i e Lcaat 186
240
t aagcaf*vat 300
“Lk Zancattace taccattage 360
s ¢ pategeatag aagactetet 420
ﬁcagggagca C o tiaananagan aat! it 480
- aagaaaagat gatcattgto thtggagat 1 g 540
543

¥ 88 8
agaaaagfta

[0042]

1y Ile Val Phe Thr Ser Lei Asn Asp Met Ile Ile Glu Gln
5 10 15
e Glu Thr Trp Asp Gln Leu Val Ser Ser Leu Asp Leu Pro
! s

20 . : 30
¢ Ser Tyr The Ala Gly Gly Thr Tyr Ser Asp
is Ala Ser

¢ Gl Phe

Ile Lys Ala Tle Ala Lys Arve Thi Asr
55 : 6

Glu Ala Pha Gly Glu Tyr Wet Phe |

Leu Ser Ser

Asp Glu The Le
: 115 ‘
Leu Va] Meit: r i s Avg Arg ]PU‘

140
¢ Gln His Phe Lys LVb.“‘ I
185 .
Sp His €

?le Leu Ile G

Lys €ln The His Cvs Mét Let Lys Lys

Ile: Thr Phe Glu

107
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[0043]

Glu Ile Tyr Gly Asp &sp Val Phe Ala His Val Ser Lys Thr
20 ‘

teactagac cticcaagty giggaagt}a
1 oattteagean tteattaagg oo
AgAgEL ggtgantaca

gl atgégtegtate gategeatag aac
,agggagca‘gegcaacatt ttadanagans a

Phe Thr Ser Let Asn Asp Mei Tle Tle 6lu Gln

10 : 15
Trp Asp Gln Leu Val Ser Ser Leu Asp: Leu Pro
o 95 30
Ser: Gly & by Ala Gly Gly The Tyie-Ser Asp-Thr Glu Phe
3 40 4B
Gln Gln Leu Tle Lys Ala Tle Ala Lys Avg Thr: Asn Gln His Ala Ser
2103 55 B
Val Phe—Lgu.Gluiﬁla:Phe Gly Gli Tyr Met Phe Pro:lle Leu: Ser Ser
65 75 80
Lys €Cys A i Lys Lys Asp.gnt The Leu Lys GluPhe Teu
90 95
Lys Ser [ Tle His Val Glu Val Glu Lvs Leu Tye Pro
105 Col1e
Ser Tvr Glu Glu ProoAla Ala: Asn Gln
1:20 125
- His Arg Arg Leu Cys His Tyr Ala Mel
140
Gln His Phe Lys Lys Lys Ile Thy Ile
155 160

Asp His Cys Avg Leu Glu

cLvs Lyvs As
1 175

=3 5
DT

occvgtaﬂog SOCEAACAAT SECAAERT)

10/ 118
I3 174

N

2 “)
a3 ﬁk mﬂiﬁi?‘?ﬁ

§4ﬂﬁ? 118 : : : e : o
Met Lys Met Arg Gly Ile Leu Pro Lys Ile Phe Met Asn Phe-{ke‘Lys
1 5 10

Glu Pro Val Phe Met Pro Gly A;r‘ S r Tyr Pro Asp Gln Val Leu hrg
35

Gln ) ggt Ald Glu Tle Val Eys Gln Arg Thr le‘Glu Gln Pro Lys Leu
DY 0

108

cteettanat gacatgatia Lagaacaatt tegcataghs
TACAgCagE
cgan gaggaccant
t ettategagt
g acattanagy aatttffaaa angeatigat
i tavccagaty aaacattace Tqrcattagt

f casspasgat gatcatigte grttagagat tacctttgag

b0

120
186
240

206

360
420
480

540

543
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Phe Phe Glu Lyg Ala
g :

g dla Ser
Glu Thr

8 : 105

1o Glu Tvr Asp Asp Gln
126

o Arg Asp Tyr Gly Glu
: 135
:-'Ala Glu Phe Lvs Lys Glu Lys
150
; Thyr The #la Arg

Met Asn Asp Tle His Arg His Leu Thr
100,

[0044]

0
yr Arg Gln Tyr Phe Lys Gly G

L Thr

Thr
105
CGln

Mot Asn Asp Tle His Arg |
i

FProiPro Lys ‘Phe: Gl Tyr Asp
115

vs. Ser GIn Arg As) ¢ Gl

Ia Ala Glu Phe Lys 1
a Gly Lys Gly

210> 121
5 1158
> DNA
U

<AG0- 121 : :
atgtacegat ttgtgeatos
REgaag aca

tatang

Ser L

The Ala Avg Va

Leu

Lew
46
Lys

Gly
Ty
Val

X7

Val

176

v Ala Phe Asn Arg Met

8 50
Lys Glu Phe Leu Lgu Ala
9;

Asp Asn Pro Gly Val Arg
110

Asp ‘The Leu Val Met The

125
Phe Val Gly Ile Ile Lys
140

Arg lle Ser Ser Glu His

155 16y

Thy Phe Tle Lys

tttatgaatl tiatasaaga gatetatege 60

o Atggptgage ctgtrLTcat gecgggaaat 120
gctpaaatag tat
g cgtgcaaged ta

t maagagtite 1
2C QTacgerege
1@ tcgt“ﬂaggg~f"
8 adggasanag tgcgta‘rmg cteggagcat 480
t acatttatta aatea 525

cacgggegaa 180
4 taacagaatyg 240
togantgatate 300
~QTﬁtTﬁCQﬁt 360
setliliitete 420

“Phe Mel: Asn Phe Tle Lys

15

s Val Ser Lys Thr Met Gly

30

= Pro Asp &1n Val Leu Are

Gly Glu Gln Pro Lys Leu

&}

Gln Alq Phe Asn Arg Met
80

Lys Glu Phe Leu Leu Ala

109
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[0045]

gaaatagaca tgaaggttet tcagcaaaga. adtgaagaat
attgaagaaa:aagdgtcaaa agaagaggat ttttatgaag
: cateagenea tatacattct
accggg CLt agtggtecact cagtgtegea
C agtctgggaa ttgeageett. ctgtetgtct
gittcgatgg gatectttet cacatcaata
L tgttggatgt ggagaaatti. gaatgtgagys
ot tacgtutcaa ggglcaaaty atctdacttag
-t caagtyt catgasecctg gacgatttea

~';ctctgcatga tgccacgege. gateéttgtic
gaggaataca:aactcaccca agaactggaa atcctcaety
agagecetes aagatten

2105 122
211> 385
<2125 PRT
215 WA

400> 122 o
Met Tyr Gly Phe Val Asn His Ala Leuw Glu Leu
1

Tyr Gly Pro Glu Val Trp Glu Asp Ile Lys Lys
20 25
Glu Glu Gly Gln Phe Leu Val Arg Ile lle Tyr
35 40 .
Tyr Asp Leu Val Ala Ala Ala Ser Lys Val Let
50 55
Glu Ile Leu. Gln Met. Phe-Gly Lys Met Phe FPhe
65 70 75
Ser Gly Tyr Asp Thr Ile Lew Arg Val Leu Gly
_ } 85 90
Phe Leu Gln Asn Leu Asp Ala Leu His Asp His
- 100 105
Pro Gly Met Arg Ala Pro Ser Phe Arg Cys Thr
1B o
Lys Gly Leu Tle Leu His Tyr Tyt Ser: Glu Avg

Tle Val Tle Gly Ile Ile Lys Thr Val Ala Gla

145 150 155

Glu Lle Asp Met Lys Val Tle Glm Gln Arg Asn
J65 176

Thr GIn Phe GLu Gl Lys Glu Ser Lys

@
=
i
;_
o}

e
Ui o
BE

Glu Asp Len Asp Arg Phe Glu Glu Asn 6Ly Thr
195

Ser Pro Tyr Thr | Phe Pro Phe

Arg Asp Leu. Val.!

225

Pro Gl Leu Gln s Ser Low Leu

24 250

Val Arvg Pro His Ile Asp Lle Ser Phe His Gly

260 265

Asii Thr Val Phe Val Leu Arg Ser Lys Glu Gly
275 280

Lys-Leu Glu-€ys: Glu Asp Glu Leu Thr Gly

Avg Leu Lyvs Gly Gla Mét Ile Tyr Leu Pro Glu

305 310 315

Phe: Leu Cys Ser: Pro Ser Val Met Asn- Leu Asp

325 330

Gly Leu Tyr Lea Ser Asp: Tle Pro‘Leu Ilis Asp
340

Val Leu Lew Gly Glu Gln Phe Arg Glu Glu Tyi

355 360
Leu Glu Tle TLeu Thi Asp Arg Leu Gln Lo Thr
370 375
Asp
385

210> 123
211> 1158
<2125 DNA
213> A

110

grgatcatac
atcttgacag
geagagettt
atgetatata

Ttetegctggt

ctgtttttat
atgaactgac
clgadgcaga
£aaggagage
tittggraga
acaggetaca

Led ¥Val Tle
Glu Ala Gln
30
Asp Asp Ser
45
Asn Leit Asn
Val. Phe Cys
Ser Asn Val
Leu Ala Tht
Asp- Ala Glu
125
Glu Gly Lei
Gln Tle His
Glu Glu Cys
Glu Glu Asp
Glo Glu Qer
205
His 1le Tle
Ile Tyr Arg
ser Yal Phe

Tle Lew Sep:]

Lew Leu Asp. Vi

285

Ala Asp Ser

Asp Lew Thr Arg /
Ala Thr Arg Asp

1 Ile Ser i€

tedattitta
dtttgaagaa

tecttticat

cagagttcte
tegtecteat
altgagaage
tgggactgag
tagedtactt
getgtatetn
acaatttaga
geteacgtta

Arg Asn
Let Asp
Lys: Thr
Ala Gly
Glm: Glu
Arg Glu

Ile Tyr

350

Lys: Leu Thr

365
Leu Arg Ala
380

Glo Glid
Leu Glu

540
600
720
B0
840
900
960
1020
1080
1140
1158
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[0046]

400> 133

t icptoctggag Bt
agaggeacag tt
aa-aacttatgat tt

t-gegtgtects gg
: Cecttgetace gt
1ad gegcaaagea t

. teageandga a4
agaagagegat tt

agtggte Cu ca;
tgeage

gg gatecttict ca

gt geagaagtta ga
a-ggegtcaaaly at
v:catgadtctg

38T

-M§{ Tyr Gly Phe ¥al Aen His Ala Leu
Tyt Gly Pro Glu Val Trp Glu Asp Ile
: : 25
n Phe Leu Val Avg Tle
v 40
o Serlys

Glu Glu G1

s Lys Mot

dls
260
Asn Thr Val Phe
. 275

fLys;Leu Gl Cys 61

Val Arg Pro

Arg»Leu Lys Gly
305

Phe: Leid Cys Ser Pro Ser Va
. 325
Gly Led Tyr Leu Ser

340
Val Leu Leu Gly Glu Gln
Leu Glu 1le Leuw Thr Asp Arg Lau Gln
370 375

Phe A

- coaaatettl peg

: catittge
tgpaateate aa

~catcageeca tat

’tgtctgmt ‘tctcgftggt teglectes f

gotgetea teegeaatta cgpcocigan B0

agatgang asggacagtt fotigtoaga 120
gottgetg ctgeaagean agtecteant 180
aagatet ttttestett tigccaagas 240
ctetaaty teagagastt totacagaac 300
ctacceap gaatgeatge arctfcrttf 360
actactactc ag ~\r‘ 420
480
tc(atrftta 540
xy attigaagaa 60O
tectttteat 6560
5 720
780
catcadta ctettittet attgagaage 840

agcagtag ¢
tgaggaat
ttatgaag-,3;
tacattet

gtgtgegca afg<ta* sta cagagtt

atgteage atgaactgac tegeacteeg 900
ctacttag ¢ cagh tageatactt 960

gacgaiitga-caabgagagg gotgtateta 1020
gatcttagtic tiitegpaga aceatttaga 1080
ceteaete avaggctaca geteacgtta 1140

1158

Glie Led Leu Val Ile Arg Asn

10 15
Lys Lys &l Ala Glo Leu Asp
36
Ile Tyr Asp Asp Ser Lyvs Thr
45
Val Len Asn Leu Asno Ala Gly
60
Phe Phis Val Phe Cys Gln Glu
5 50
S Gly Ser Asn Val drg Glu
95
His Len Ala Thr 1le Tvr
‘ 110
fys The Asp Al Glu Lys Gly
125
Arg Glu Gly Leu Gin Asp
140
la Gln Gl Lle His Gly Thr
B e

{rg Asn G

Gl Glu

Lew Thr Leu Aw"g Alw Leu Glu
380

111
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Asp
385

210> 125

<A00> 125
aTgtacggat. a tgtetctggag ttgotagtga

”‘?x-agagvcacag-ttagdtgadg

ccaaatgttt

gegtatoety b?CtCdetO

aa ggecaangga ctoattttge
-~ tggantcatc asaacagtgg
avcaaaga aatgaagaat
ggat tittatguag
Latacatiet
cagtgtggea
etgtetenet
cacateaata
tta gaatetgagg
atg-atctacttac
: o gacgatttgd
a: LECCacgere
agaactggan atecteactyg a

5 Ala Leu Glu Ley
10
Asp Ile Lys Lys
25
L Arg Lle lle Tyt
A0

[0047]

e Glv Lys Met Phe Phe
ﬁ (,-A
i Arg Val Leu Gly
90
Leu Hig Asp His
105

Phe Avg Cvs Thr
120

155
- Gln Gln Arg Aen

Thr Gln Phe Leu Tle Glu Glu Lys

185
Glu Asp Leu Asp Arg Phe Glu Glu Asn Gly Thr
_ 195 g
Ser Pro Tyr Thr Phe Cys Lys Ala Phe Pro Phe

Arg Asp Len Val Val
225 ‘
Pro Gln Lew Glw Pro Gly Ash

sin Cys Gly

2
Cys Ser Leu Lew
945 | 250
Val Arve Pro His Ile Asp Ile Ser]Phe His Gly
260 u6
Asn The ¥&l Phe Val Lew Arg S
, 275 o
Lys Leu Glu Cys Glu Asp Gla
240 295

Arg Leu Lys Gly Gln Met: Ilm Tyr Leu Pro Glu:;‘” V5

1'Ltttggt»‘t -

utccttoctacc atctacgeag

gatcttgtte Lt

Ala Ser Lys Val Leu
o

Ty Ser Glu Arg .
s The Val Ala Gln Gl
Glu Glu Cye

iln Glu |
His Ile
Asn: Ala
Ser Val Phe Ser

80‘” .
i Lew The Gly The GL

‘tecgeaatia eggeeccgng 60

320
180
2ot qa 240
A tetacagaac 300
.".accttccttt 360
avtactacte agagagagaa 420
cacaacasat ccatggcact 480
gtgatcatac 540
atetigacag atttzgaagaa 600
geada; LLL'LLLLLLLLGL 660
atgetatata cagapticte 720
tetogetget tegtootdat RO
ctgttritgt attgagaage 840
dtgaactgac tgggactgag 900
ctgangeags tagcatactt 8960

aaggacagtt'

getencgtta 1140
1158

Lew Val: Tle Arg Asn
15

Glu Ala Gln Leu Asp

| 0

Aop: Asp: Ser Lys Thr

Asn Lew Asn Ala Gly

60

Val Phe Gys Gl Glu

, : 80

Ser Asn Val Arvg Gla
93

Leuw Ala Thy Ile Tyr

, %y3 Gly
i Glin Asp

s Gly The
180

Asp His

{8 7{3}

b Phe Tyr

0

Ser Arg Ile
Ile Phe Asp

220
Tle Tyr Avg Valo

Leu

1le

Ile Leu Ser H;s
270

¢ Lew Lew Asp Val Glu

28% :

Ser Cys Leu

Ser Tle Leu

112

gctgtatcta‘lOZG
asnatttaga 1080



CN 104689300 B

F 5 &

48/65 T

[0048]

il Ala Ala |
h Met Phe GI
v Ala Pro Set

- 1le Ilezlys Thr Val Ala‘ﬁ}ﬂ‘Glﬂ Ile His Gl
Eo Ly Vai Tle Gln Gln Alga&

sp Arg Phe Glu Glu Asn Gly Thr Gln Glu Ser
20

i E&]’Thr Gln Gys Gly Asn A

210 315 390

Leu Cys Ser Pro Ser Val Met Asn Leu Asp Asp Leu Thr Arg Arg
o 325 320 335
Gly Leu Tyr Leu Ser Asp Ile Pro Leu His Asp Ala The Avg Asp Leu

: 345 350
Al -Gln-Phe Arg Glu Gl Ty Lys: Leu The Gla Glu
360 365
t Asp Avg Tew Gln Leir Thr Ley Arg Ala Leu Gl
375 380

I egceetiggag - tlgotggtgn tecgeaatta cggceecgag
iag ttagatpdag adggdcagtt tettglcaga
tgut ttggttecty ctgeangean agtecteaat
'fLCddthttt gpgaagatgt tittegtott tlaccaagaa
}'gcgtgtucig sgctutaaty teagagaatt tetacagaac
~cottgetace atetacccag gaatgegtoe accttecttt
gggecanagga ctoattttge actactacte agagagagaa
"fggaaTQaLL Hﬂﬁicﬁgtgg‘ﬁafﬂwﬁﬂdﬂf coatggeact
feagcanaga date At gtgateatac Traatthtfa
raagageat atctrgacag i
j cdtfcageoea tatacattct geagagottt tect
 agtgeteact cagtatgnca atgetatata cagagticte
1 ttgeageett ctgtotgtet tetcgetggt togtectcat
stectttet cacateaata ctgttttigt altgagaage
,vggagaaatta gaatetgage atgaactegac tgggactgag
atotacttac wtgdageaga tageatactt
gacgattiga caaggagagg getglateta
: oo gatettgtie ttttgecaga acaattitaga
'~vvdgadutggaa atecteacte acapggetaca geteacgtta

Phe Val Asn His Ala Leu Glu Let Leu Val lle Arg Asn

] ¥QI'TrngIU Asp Tle va Lys Glu Ala Gln L;u Asp

25 3

’?,Phe“teu,Val Arg Lle Lie Tyr Asp Asp Ser Lys The

40 45
s Leu Asn Ala Gly

gl Phe Ty
Thr Tle Let

85

LEU :.,v';‘qu;, 2 . Alﬁ ‘:"‘:u i
11

i ﬁsﬁ AL&IU i Lys Gly
Leu Hi. ‘:‘539
; 1 Clu Giu_ yig: Asp
165 ‘ 75

Lle Glu Glu Lys Glu Ser Lys Glu Glu;i:;*"';*

: 200
Phe Cys Lys Ala Phe Pro Phe
215

a Tl Tyr Are Val Leu

113

B0

12¢

180

240

300
360
420

180

240
600
660

720
780

840

900
960

1020
1080

1140
1158
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[0049]

Pro Gln-Lew Gln Pro Gly Asn Cys

Val Arg Ile Ser
Teit Are Ser
G ] 0 L:@U’
- 295

'3, 1le Tvr
Yal Met
y - Tle Pro
Phe Arg

Gl 1le Leu \sp-Arg: Leu
376 375

itea cgeectgong
f'vdgaggba dg

et ccaaatgt t
- gegtgtecty
i cottgotace
L ogggeaaagea

te dgC ddaga

,-agaﬂctggwa at

Val Asn Hig !
5
Val Trp Glu As

. Phe Leu Val Arg

Met

Thy
85 :
Leu Asp A

Pro: Gly Met Arg Ala Pro Ser
Lys Gly Leu 1le Leu His Ty

1le Val Ile Gly 1le 1le 1
145 150

155 160
Glu Tle Asp Met Lys Val Tle Gln Gln Avg st Gluw Glu Cys Asp His

Cteggeatcate @

1 ctetotgtot

i gqatgfvagg aTgaactguc

Ser Leu Leu Ser Val Phe Ser Leu

250 ; 255
Phe His 6lyv: Ile Leu Ser His Ile
265 270

Tys Glu Gly Leu Teu Asp Val Glu

285
The Gly The 6lu Tls Ser Cys Leu
300

Leu Pro Glu Ala Asp Ser-Tle: Ley

315 320
Asne Lew Asp Asp Leu Thy Arg Arg

330 335

Lew His Asp Ala The Are Asp Leu
345 280

Glu Glu:Tve Lys Leu Thr Gln Glu

365

Glin Lew The Leu Arg Ala Leu Glu

380

ttgetogtga teegeantta cegeccegag
ttagatgaag saggacagtt toettetcags
ttggttacty ctgeaageaa agicctceaat
gggaagatgt tritegtett ttgeccangan
ggctotaaty: teagdgantt ‘tctatdgaac
atotacecag gaatgegtye acctiecttt
cteatttige actactacte ngagagdgaa

i cacancaaat ccatggeact

aatgangaat greatoatac teaattitta
thttatgnag Atcltgacag attigaagaa
tafacat ot deafagottl Toetttiecat
Cagtgtggcanatoctatata cagagttete
cotl tegtocteat:
attBHgaaﬁr

cacatcaata

crgdageaga
CAtERAggE 2

trttograga seantitaga
o acageetaca goteacgtta

‘et Teu ¥al Tle deg Asn

| Ala Ala Ala Lys Val Leu

114

60

120
180
240
300
360
120
480
540
600
660
720
780
840
900
960

ta 1020
1080
1140

1158
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[0050]

Thr Gln Phe

165 170 175
Lew Fle Glu Glu bvs Gla Ser: Lyvs Glu Glu-Asp Phe Tyr
180 185: 190

Glu Asp Leu Asp Arg Phe Glu Glu Asn Gly The Glo Glu Ser Arg 1le

195
Ser Pro Tyr
o

' TgL§Hn;{':
Val fArg Pro 11
Asn The Val P

61y Leu Tyr |

tee ctctg
'~aacf
aaga;

<A00> 132
Wet Ty Gly
I

Tyr Gly Pro
Glu Glu Gly

<

Tyr Asp Leu

Glu ile Leu

Ser Gly Tyr

Val Leu Leu
355

Thr

sp Leu Val Val T

DPhe Leu Cys Ser P

Phe:

Glu

20
Gln

Val
Gln

Asp

200 205

Phe Cys Lys Ala Phe Fro Phe His Tle Ile Phe ésp

215 220

Gln Cys Gly-Asn Ala Ile Tyr Arg Val Leu

235 240

v Asn Cys Ser Led Leu Sei Val Phe Seir Leu

2800 255

p-1le Ser Pue His GlyTle Leu SeviHis Tle

265 970

o Arg Ser Lys Glu Gly Leuw Leu dsp Val Glu

280 255

sp GluLew Th Gly The Gla Tle Ser Cys Leu

295 300

let Lle Tyr Leu Pro Glu Ale Asp Ser-Ile Leu

( 318 320
Val Met Asn Leir Asp- Asp- Leir Thr Avg Avg

336 335

- Fle Pro-Leuw His Asp Ala: Thr Arg Asp Leu

345 3500

AvgGlu Gl Ty Lys Leds Thr Glns Glu

360 365

s Leu Glo Lew Thr Leu Arg Ala Leu Glu

380

tengeaatta cegeccegag 6O

saggacartt tetteteaga 120
,.ttggttgcrg ctgeaagcaa agtecteaat 180
fogggaagatet ttttogtett tigecaagaa 240
gectetaarg teagagaatt tetacagaac 30

aTctaCcra” g g  v7aCCttCFTTt

agsdaaga e

A agasgageat tiit atttgaagaa 50O

-CdgaOLtLtc 720

g attgagaagc~g:
A tvggachag

gaatgtgagg i
soatetact

Lat a tgccacgcﬂc ga’
agaactggan atuotuaotg

tttiggenga
apaggbtaua.

Val Asn His Ala Leu Glu Lew Leuw Val Ile Arg Asu

5 16 5.

Yal Trp Glu Asp Ilc Lys Lys Gl Ala Gln Low Asp
30

Phe Leu Val Arg Ile Ile Tyr Asp As p Ser Lys Thr
45

40
Ala Ala Ala Ser Lys Val Leu ésn Leti Asn Ala Gly
55
Met. Phe Gly Tys Met Phe ?gﬁ Val: Phe Cgs Gln Gl

Tht Ile Leit Arp Val Leu Gly Ser Asn Val A
85 90 95

L

115

tegttitcat BHY
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Phe Leu 6ln Asn Leu Asp Ala Lew Gly Asp His Leu Ala The Lle Tve

: wy 105 110 :
Pro- 6ly Vet Arg Ala Pro Ser Phe Arg Uys Thr Asp Ala Glu Lys Gly
T15 126 125
Lys Gly Lew 1le Lew His Tyr Tyr Ser Glu Arpg Glu Gly Leu 6lu Asp
130 135 140
Ile ¥al Ile Gly Ile Ile Lys Thr Val Ala Gln Gln lle His Gly The
145 : 15 155 160
Glu Ile Asp Met Lys Val Ile Gin Gln Arg Asn Glu Glu Cys Asp His
5 170 175
Thr 6In Phe Leu Ile Glu G6lu Lvs Glu Set Lys 61lu Glu Asp Phe Tyr
o 180 o 185 190
Gl Asp Lesu Asp Arg Phe Glu Glu Asn. Gly Thr -Gln Glu Sex Arg-Tle
195 v 200 208
Ser Pro Tyr Thr:Phe Cys Lys Ala Phe Pro Phe His Ile Ile Phe Asp
iy 215 220
e Gle Cys Gly Asn Ala Tle Tyr Avg Val Leu
2 235 246
Glyo Asn Cvs Ser Lew Lew Ser Val Phe Ser Len
250 25
sp Ll Ser Phe His Gly lle Leu Ser Hig 1le
265 270
£ Arg Ser Lys Glu Gly Leu Leu Asp-Val Glu
280 285
isp Glu Leu Thy Gly Thr Glu Tle Ser Cys Leu
205 300
et Ile Tyr Lou Pro Glu Ala Asp Ser Ile Leu
310 315 320
Set Val Met Asn Leu Asp Asp Leu The Arg Arg
330 335
prlle Pro Leu His Asp Ala.Thr Arg Asp Leu
. 350
Gln Phe drg 6lu Glu Tyr: Lys: Lew The 6la Glu
& 360 365
Leu Glu ILe Lew Thr Asp 8rg Leu Gln Lew Thr Leu Arg Ala Leu Glu
70 375 380
Asp

aatca cgdectegay tigetggtea tecgeaatta vggceeegag 60:
agaggcacag. ttagatgaay asggacagtt toktgteaga 120
ctiatgal tiggtigete clecaagead agtectonat 180
{ ‘ ¢ : ttttcgtctt ttgecaagan 240

Ci tetacagaac 300
*-ac*ttccttt 360
: e 420

v Phe Val Aen His Ala Leu Glu Lou Leu Val Tle Arg Asn

‘Tyr Gly Pro Gln le Trp -Glu Asp lle JV“LV% Glu Ala Gln Leu Asp

20

Gl Glu Gly Gln Phe Leu Val Arg Ile Tle Tyr Ast
40

Tyr Asp Leu Val Ala Ala. Ala Ser Lys Val Leu Asn Leu Asn Ala Gly

50
6lu Tle Leu Gln Vst Phe Gly Lys Met Phe Phe Vel phe Cys Gln Glu
65 70 o 0 |
Ser Gly Tyr Asp Thr Ile Leu Arg Val Leu Gly 5
: Le
Phe Leu Gln Asn Low Asp Ala Len His Asp His Len Ala Thr [H. Tyr

116

. ARG
natga 540
thttats 595
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[0052]

100

105

Pro 6ly Met Avg Ala Pro Ser Fhe Arg Cys Thr

120

_ 135
S 150

5 : 3
Leuw Ile Leu His Tyr Tyr Ser Glu Arg

1 Tle Gly Tle Tle Lis Thr Val Als Gln

155

Tle Asp Met Lys Val Ile Gln Gln Arg Asn
e

170

The Gl Phe Lgu‘ilé-ﬁlu Glu Lys Glu Ser Lys

180G
Glu Asp

i tigteaatea egcectggag

1 g agagecacag
ccpa - aactteatgat
teet ceanatgttt
gltgteetg
ttgatace

185

ttgctgotaa
ttagateaag
ttggtigete
gggangatet
ggrteranty
atctacetag

i cteattttae

te ahadcagltog

L4007 136

Yet Tyr Gly Phe Val Asn His Ala
i ' 5

Tyr GL

¢ Pro Glu Val Trp Glu Asp
: 20

Glin Gl Gly &ln Phe Teu Val Arg
u Val Ale-Ala Ala Ser
st Gln Met Phie Gly: Lvs

TYT K 1

Glu Tle

B |

Ser Gly: Tyr Asp Thr lle Leu Acg
85

s Lew Asp

Phe Leu & Ala Leu

"ﬁgﬁla'ProvSer Phe
120
- Dyr

5 Thr

Pro Gly

Lys Gly . Leu His Ty

The Gln Phe Leu Tie Gli Glu Lys

datgaagdat
ttttategang

Leu Glu Leu
19

Tle Lys Lys

05

Tle Tle: Tyt

Lys Val

Met Phe Phe

Val Ley G
90

His Asp His

105

Arg Cys Thr

Ser Glu Arg
Val Ala ¢

85

Glu Ser Lys
185

LG

AgpAla Glu

125

140
Glo Tle His

Gl Gl Crs

Glu Gl Asp
190

tacgraatta

daggacagtt

crgcnagoan -
ttttegtett

teagagaatt

gaatgegtae

actactacte

cacdacanat

glgateatiac:
attega

Lys Gly

Glu Gly Lew Gln Asp

Gly Thr
160
Asp His
175
Phe Tyr

cggcoesgng
tetteteaga
agteeteaat
ttgecangaa
totacagaac
acettecttt
apnpagagag
ceatggeact
teaaltlila

Leu:Val Tle Avg Asn

15

Glu Ala Gln Lew Asp

30

Asp ‘Asp Ser lLys Thr

45

v Asn Val

Leu Asn Ala Gly

Fhe Cvs Gln Glu

80
Arg Glu
9%

Lew Ald Thy Tl Tyr
110

Asp AL

2

140
n Gln Tle His Gly Thr
Glu Glu Cys Asp
oy

Glu Glu

a Glu Lys Gly

v Leu Gln. Asp

190

117

60
120
180
240
300
360
420
480
540
585
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Lys

ALY gcfttgg

fet ”ttatg ataca&tcff

gegtgteety

a cettgetace

gEpcanagsn

' ; tggaatcatc

t tcagcaaaga

as agangagent

1 Tep Gl Asp

e Leu Val Arg

o Ala Ala Ser

et Phe Gly Lys
70

Ser Gly Ter Asp Thr Tle Leu Arg

Phe Leu Gln Asn Leu Asp Ala Leu

106
115

Tyr

Thr: Gin Phe Leu lle Glu Gln

180

Glu Asp

it ttgtgaacca f-ccorggag

agcetee
a gittee

aggattga

<?lﬁ» 140

'Met Tyr Gly Phe Val Asn

T B

Pro Gly Met Arg Ala Pro Ser Phe

120
135

1GI&'IIB;ASprQt:LYb”Va1 Tle Gln Gln Arg Asn

S His Ala Leu Glu Lew Len Val

ggetotaaty
atetacccag
cteatittec
sasacagtes
aatgaagaat
ttttatgang

bl Tet
10

Ile Lys Lys
Tle: Tle Tye
Lys Val Leu

Met Phie Phe

75

Val Leu Gly

46

His Asp His
155

Avg Cyvs Thr
Gly Leu Tle Leu His Tye Tyr Ser Glu Arg
ol

Lo Gly Ile He Lys The Val dla Glo

155
170

Lys Gl Ser Lyk
185

ctgctggtga

teagagaatt totacagade
gaatgegtye accttectit

actactacte agagagagaa

caghaacaaat coategeact

gtgateatac tecaatttita

attga

Lev:Val Tle Are dsn

15
Glu Ala 6ln Lou Asp

30
Asp. Asp Ser: Lys Thr
15
Asn Leu Asn Ala Gly
60
Val: Phe Cys Gln: Giu
80
¢ oSerchsn Val Arg Glu
95
Lew Ala The:1le Tyr
116
Asp Ala Glu Lys Gly
125
Glu Gly Leu Gla dsp
g sy
Glo Lle His Gly Thr
160
Glu Glu Cys Asp His
. 175
Glu: Glu Asp-Phe Tyr
190

tecgeaatta cggtectegag

 aaggocagtt tetteteaga 190

aglecteaac

200
360
420
480

540

585

ctgfﬁnagag.>

I Tle Arg Asn

1o

118
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[0054]

Tyr Gly Pro Glu Val Trp Glu Asp Tle
o 25
Glu Glu 6ly Gln Phe lLeuw Val Arg Tle

35 44

- Asp Leu Val Ala Ala Ala Ser Lys
Sl e

lu Tle Leu Gln Met Phe Gly Lys Met
_ 70

Ser- Gly Tyr fsp Thr Tle Leu Arg Val

Phe Leu Gln Asn Leu Asp Ala Leu His
: g 105
Pro Gly Met Arg Ala Pro Ser Phe Arg

115
Leu Ile Leu His Ty

[le Gly Tle Ile

Gl Tls Asp Met

Thr: Gln Phe. Leu Ile Glu Glu Lys Glu
180 , 5

Glu Asp Leu Asp Arg Phe
195

ro Tyr Thr Phe €y

v Leu Val Val The

In Leu Gln Pro

Gly Leu T

Val Leu Leu Gly
. 35
Len Glu Ile Leu Thr Ast

370

accg atgcagaaas
B ; : aciACOLgai
_gagdtagdca gRag
attgasgada

dggactcccg
ategggacet
Coagoclgegana |
33 Etttupargo

Liys

Varl
Phe

Loy
90

Asp

Cys
Glu
Ala
Arg

170
ser

Lys Glu

ta

o Tyr Asp

Leu Asn
60
Phe Val,
le Ser
His Lew
ThiAsp
Arg Gla

G140
Gl Gl

Ser Glub
Lys Glu &

220
Ma - [le

v Ile
iy Leu

";Glu
300

y Ala

o Lys

il A

Hig 1

1 Ser ¥

1AL A

) Asp‘

Ala Gl

AspoS
45
Leu

Prne

Asn

Ala

Thy
110

Gl

Leu

- His

 Cys

Asp
190

Set

- Tle

Arg
Phe

1iSer

270

] Asp

S;er

) Ser

i T

v Arg
350
Thr

Lew
Lys

s Gl o

Arg
95
Tle

Lys

Gln

Gly

Asp

175

Phe

Arg

Phe
Val
Ser
255
His
Yal
Lys
Ile
Arg
335
Asp
Gln

a Leu.

Thy:
160
His
Tyr
Ile
Asp
Leu
240
Lei
lle
Gl
Leu
Leu
320
Arg
Leu

Glu
Glu

119
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[0055]

<400> 142
Met Tyr Gly Phe Val Asn His 4la Lew Glu Leu Leu ¥al Ile Arg Asn

1 a5 10 15
Tyr Gly Pro Glu Val Trp Glu Asp Ile Lys Lys Glu Ala Glu Leu Asp
20 95 0
Glu Glu Gly Gln Phe Leu Val Arg Ile Ile Tyr Asp Asp Ser Lys Thr
s 40 45 -
Ty Agp Len Val Ala-Ala Ala Ser Lys Val Leu Asn Leu Asn Alg Gly
- 60 o Bb 60 o
Glu Tle Leu Gln Met Phe Gly Lys Met Phe Phe Val Phe Cys Glow Glu
65 70 75 80
Ser Gly Tyr Asp Thr Ile Leu Arg Val lLeu Gly Ser Asn Val Arg Glu
I 85 90 95
Phig Leu Gln Asn Leii Asp Ala Lew His Asp His Lew Ala The Ile Tyr
Pro Gly Met Arg Ala Pro Ser Phe Arg Cvs Thr Asp Ale Glu Lys Gly
} 120 126
Ser Glu Arg Glu Gly Leu Gln Asp

Lys Bly Leu

Ala Gl Gl 1le Hige Gly The
158 160

Arg Ser Glu Glu Cys: Asp His

170 175

Ser Lys Glu Glu Asp Fhe Tye

Gly Thr Gln Asp Ser Arg lle
205
ig: Pro. Phe: His Tle Tle: Phe Asp

v Asn Ala Tle Tyr Arg Val Leu
935 ; 240

Leu .Leu Ser Val Phe Ser TLeu

250 2b5

Hig Gly Tle Teu Ser His Tle

270
Glu Gly Leu Lew Asp Val Glu
485
Gly Ala Glu lle Ser Cys Leu

1 Proo6lu Ala Asp Ser 1le Leu
315 320
n Leu Asp Asp Leu: Thr: Arg Arg
230 335
Pro Leu His Asp Ala Thr Arg Asp Leu
& s49 . 380
iln Phe Arg Glu Glu Tyr Lys Leu The Gl Glu
360 365
Arg Leu Gln Leu Thr L;g Arg Ala Leu Glu

Leu Thr Asp

4007 143
atgtacggtt tigtgaacea tde
gtatgegang acatcaaaa
dtadtetacg atgaticeaa
cteaatgote gteaaatect g
totggetatg ataccatett

ctegacgeee

120
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t - agtagteacy
& glgcagectt
gattetttca
tgagaaactt
aa aggtcagaty
tgt gateaactte
tgctacacgh
a agagetggan

40

Iy Lys

Lye 6ly Leu Tle Leu His 1
ne
al Tle Gly Tl

e Asp Met
[0056]

Phe

sp Leu Asp Arg
fos::
vo Tyr The B

s Glv Asn Ala

cagtgtggaa
cletetgtek
cacateaata
gaatgtenge
atetatitac
gatgacetaa
gacctggtee
atccteacay

Asn His Ala Lew Glu Leu

16

Asp Tle Lys Lys
25

Arg Tle Tle Tyr

la Ber Lys Val Loy

Met Phe Phe

75
Ly

His
s Thi
Arg
L Gln
135
Lys
- Th

¢ Phie

235

Cys Her Lew Tew

Ser

280

250

Phe Hig Gly
265

. Ser Lys Glu Gly
Leu The Gly Ala

Tyr Len Pro Glu

Met Asn Leu Asp

Val Leu Leu Bly Glu Gln Phe Arg Olu Glu Tyr

: 355
Tew Glu e Leuw Thr Asp Arg
370 375

cu Gln Leu Thr

¢

Lys L

atgctateta
teteterent
cegtetttgt
atgaactgac
cggadgeaga
capgangagy
tittgegaga
acaggotgca

Leu Val Tle

Gl Ata Gl
30

Asp Asp Ser:

Asgn Léu Asn
60

Val Phe Cys
Ser Asa Val

Leu Ala Thr

AspAla-Glu

Glu
149
Glnd
Glu Gl
Glu
Gln
Hig
220
Lle
Ser
Tle
Lt
Ly
300
Ala
Asp

s Ala The 4

380

121

cagagtgete 720

cogeonteat 180
actgagaage {40

‘teggeeagag 900

aratectc 960

ectgtacctg 1020
Acagttecey 1080
gcteacacte 1140
1158

ey

Arg Asn
15

TLew dsp
Lys Thy

Ala Gly

Glo Glu
80
Acg Glu

5
Len Arg Ala Lew Glu

60
120
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Laacctatgac
geagatettt

ctt gegtgteete

a-cetegeeace
aggcaangEe
cggeattate
feageadaga
agaagagpdt
g tatcageeey
~agltagteacy
gtgeageett

gagagactt g
aggeeaaatg

| aﬁagctggaa

<4005 146
Met Tvr Gly Phe Val Asn His Ala Teu G Len
1
Tyr Gly Pro Glu Val'Trp Glu Asp
20

Glo Glu 6Ly Gln Phe Lou V&l Arg

35 40

Tyr Asp Leu Val Ala Ala Ala Ser
50 55

gattotttea ca

ftegtaecty
gpgaagatgt
gaatotaaty
atetacceag
eteaticies
adgactetag
dgtgad’ddt

iacgccttct
cagtgtggaa
(Tgrclgtct

g gwfgﬁyrtaa

ctecgagean
tittegtett
teaggegagtt
ggatgegege

getactacte g

cteadcagat
gtgateatac
atetggacag
gtaaagegtt
atgetatcta
tetetetggt

cegtotitet
atganctgac

cgeasgeaga

gacctggtcc
atecetcacag

Ile Lys Lys
Tle ke Tye A

Lys Val Let

6lu Tle Leu Gln Met Phe Gly Lys Met Phe Phe

b5 -0
Ser Gly Tyr Asp Thy Ile Leu Arg
’V la Len

Phe Leu Gln Leu As

Asn

Pro Gly Met Avg Phe

3 Thr

Asu Thr Vall

. 275
Lys Leu &lu €

G250 295
Arg Leuw Lys Gly Gln Met I
305 310

75

Val Leu Gly

155

170

: Gly Thr

te Pro Phe i

Phe: Leu Cys Ser Pro Ser Val Met Asn Lev Asr

395

Gly Leu Tyr Leu Ser Asp Tle Pro'l

340 :
Val Leu Leu Gly Glu Gln
355

Caagaagagy Get

ttttggeaga
acagpetgcd

Leu Val - Tle
Gl Ala Gln

30
Asp Asp Sor
AsniLeu Asn
Val Phg Tyr

Ser Asn Val

His Asp Bis Leu Al
Avg Cys Thr Asp A

s Ser Ghu Avg Glu Gly
Yal Ala Gln Gl

Aber Lys Gl

tGIﬂ Giylﬁ;‘
b Gly Ala Glu |

agtegtesac 180
otateadgag 248
tttgeagaac 300
acctieette 360
grAaagagag 420
coatggeact 480
ceaattttta 540
gtitgangag 600
tectitteas 660
cagagtgcte 720
ccgccctcat T&O
: Jues f'840
rag. 900
te 960
g T2
acagh tcngg 1080
geteacacte 1140
1158

Arg Asn
L5

Len Asp
Lys Thi
Ala Gly

Gln Glu

Arg Glu

Asp Ser lle

Leu Thr Ar

Ala Thr grg
Lys Leu Thr
65

Asp Leu

Gln Glu

Tou 6lu Tle Leu The Asp Arg Lou Gln Lo The Louw Are Ala Teu Glu

Asp
B8y

122

380



CN 104689300 B

58/65 1L

[0058]

a tgecectiggag
A AZRELEEEaEE
1-aacetatgac
o geagatgtit
b gegtagtooty
1-ectegecace
a:-agpeandagen
b cggpattate
L teageaaaga
i agadgaggit

jad gtgcageett
g8 gattcrttea
Lgaganactt
18- aggecasatyg
togatgaadtte

L ag wca agagetegas
aggattga

Al Trp Glu Asp
e Val Arg
Ala Ala Ser
55
; Gly Lys
Ser Gly Tyr Asp Th
Phe Leu Gln eﬁvhﬁﬂuzka;r”3;113
Pro Gly Met Arg Ala Pro §
- 115
y Leu

Thr GIn Phe

Gln Asp Leu Asp Arg Phe G
195
Ser Pro Tyr The Phe Ciw

Arg Asp Leu Val Val“gj? :

205

Pro Gln Leu Gln Pro (
245

Val Arg Pro His Ile

Asu Thr Val Phe Val Leu A

.. 275 |

Lys Leu Glu Cys Glu Asp-Gl
250 295

Arg Leu Lys Gly Gln 3

305

Phe: Leu Cys Ser Pro Se

328

g tateageecg
cacg cagtetgean

getacacga

Val Met Asn

ctgetaggtea
vhogateany
ttpgtggete
gegangatyt
goatctaaty
atetaceceng
cteattotge
dagactgtag
agtgaagaat
ttitdtgaag
tacacctlct

etgtetgtet
cacatcaata
gaatglyagy
atetatitac
gateacectaa
gacetgptes
atceieacag

Lea Glu Leu

Ile Lys Lvs

)

£,

1le Ile Tyr
Lys Val Leu
W&t Phe Phe
Val Leu Gly

Phi
105

Glu | Thr Gly Ala Glu L

1le Tyr Lew Pro Gl

123

teegeaatta
aaggeeagtt
stgegageaa
tftteptatt
teagepagtt
geatgegrgs
actactacte
cteancagat
stgalteatac
dretggacay
geadagegtt
ategctateta
tetétetagt
cogtetttet

algauebgde

cggaageaga
gadgagy
tittgeeaga
acaggetgea

Leu Val Tle

Glu Ala Gln
20
Asp Asp Ser
45

cggteoegag

Tettgtoaga
agtecteanc

ctegteasgag

ttgoagaae

acettectte

ggaaagagae

ceatggeact
coaattttta

gttteadgag

tecttttear
cagagteete

cegcecteat

actgogaage
Lggy d4g
tageatcete
cetgtacety

aeapttoegg

geteacacty

Are Asn
15
Leit Asp

Lys Thr

Asn Lew Asn Ale

50
Vel Phie Cys

Ser Asn Val

110

e Asp
> Ser

Asp. Ser

Asp Asp Leu Thr

=,1hv'

Val Glu

Cys Leu
Tle L
A Arg

B

190
180
240
300
360
420
40
540
500
660
720
780
840
900

960

1620

1080

1140
1158
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Gly Leu Tyr Leu Ser Asp [le Pro
340 :
Yal Leu L

_ v 360
- Leu-Thy Asp Arg Let:
370

1o Leccetgeay
a agaggegeag
a-aacetatgac
S geagatetit
gegtgteely
tegoeace

@ aggeandgge
at-cgggattate

jaagaggat

tagtcacg
i-ghgoagoett
gg gattetttca

totgagaanctt
aggeeaaaly

o tgctacacga
1 agagetggaa

Trp Glu Asp
Yal Arg

i Ala Ser
5

Met Phe Gly Lys

The 1

J & Leu Arg
85

“Ala Pro. Ser Phe
120
Leu His

Ile rs: Thr

165

ageaadga:

i‘tafcagcccg

t gatgaactiyg

Lew His Asp
345

: Gly Glu Gln Phe Arg Glu Glu Tyr

teln Leuw Thr

¢lgctggten
ctggatgang
tlegtagcts
gggangatet
ggalelanty
atctacoeag
cteattotge
aggactgtag
agtgaagaal
tittatgaag
tacacettet
cagtetgena
ctgtctgtet
cagatedata
gaatigtgagy
atctatttac
gatgacchaa
gaccrgglee
atecetcacag

Lew Gly. Leu
10

Tle Lys Lys

25

Ile Tle Tyx

Lys. Val Leu

Met: Phe: Phie

Yal

Leu ﬂgp Ala et Gl

Lys ¥al 1le 6ln Gln Arg:

The: Gln Phe Leu 1le Glu Glu Lvs Gly

180

Glu Asp Len Asp Arg Phie Glu Glu

195 200

Ser Pro Tyr Thr Phe Cys Lys Ala
210 215

- Asp - Leuw Val Val

> Gln Leu Gln Pro Gly
245
Val Arg Pro His lle Asp Ile Ser |

Lys Cys

Glo Cys Gly A
0.

Phe

Ser Leu Le

Phe His Gly

aaggeeagtt

Ala The Arg Asp Leu
35000
Lys Leu Thy Gln Glu
265

Lew Arg Ala Len Glu

380

tecgeaatta cggt

gaga
teaac

ctecgageaa Agtoe

Tfitegtert cligtenagag

teagggugtt Litgeagaan
peatgeacst geetteotte
actactactc goaaaghgag
cteaacagat ceatggeact
gtgateatac coaattitta
atctggacag ghttgasgag
peaaagegtt tectitteas
atgebateta cagagtgete
tetetetget cegocoteat
cogtetitgt actgagaage
atgaactgac tegpecagag
cggasgoaga tageateoste

~caagaagagg cotgtacety

trttoggaga acagttccgy
agaggeteca goteacacty

Lew Val 1le Arg Asn
15

GloAla Glin:Leu Asp

30

Asp Asp Ser Lys Thr
AsnoLew Asn Ala Gly

Val: Phe Cyg Gl Gla

Ile Ile Phe Asp

Tyr, Avg Val Leu
v

124

12

180
240
300
360
190
480
540
600
6610
720
780
8410
900
9610

1020

1080
1146
1148
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[0060]

260 : 265

~ Phe Val Leu Arg Ser Lys Glu Gly
: 280

Lys Leua Glu Cys Glu Asp Glu Leu Thr Gly Ala

295

Tte Tyr Leu Pro Glu

L 318

e Val Met Asn Leu Asp

330

Tle Pro-Leuw His Asp

- 345

cGln Phe Arvg Glu Glu Tyr

38 ) 360

Glu Tle Leu Thr Asp Ave Leu Gln Leu Thr

370 375

Asp

385

Asn

Arg Leu Lys -
305
Phe:

Gly
Val Leu Le

Leu

- tgecetgpag ctgctogten
o ptggatadag
) ttgetggctg
t1 gegaagatgl
ggatetaate
atctacgeag
Aoagecanagee cteatfotee
b eggyaliatc angactyglag
t-foageaaaga agteaagaat
1agragageat  ttttatgaag

His Ala Leu Glu Leu
Asp lle Lys Lys
 Val A?g‘lle Ile Tyr

40
a &la Ser Lys Val Leu
-

Lys Met

65 70
Ser Gly Ty e Lew Arg Val

Phe. Leu ¢ Asp: Ala Leu His Asp Hi
o 105
Pro Gly
: 120
Lys Gly 4 His Tyr Tyr Ser Glu Ar
130 0B
fal Ile Ile Lys Thr Val Al

Lvs Val Tle Gln Glu Arg Sei
: 165 .
Thi GIn Phe Lew Ile Glu Glu Lys Gl

180 185

Glu Asp

Pro Ser Phe Arg Cys Thr Asp

%
Leu Leu A
g

Glu-Tle
300
Ala Asp Ser

Asp Leu The

Ala: Thy Arg
350

Lys Ley The

T Arp Ala

380

tecgeaatta
daggeoagtt
ctpcgagcaa
tintegtott
teagggagtt
ggatgegeae |
actactacte
Cleaacagat
grgatcatac
attga

Lew Val: Ile
Gl Ala Gln

20

Asp: Asp Ser |

45,

Asn Leu Asn
60

Val Phe Cvs G
iy Ser Asn Val Ar

Leu Ala The

110

190

125

Val Glu

e Cys Leu

Tle Leu

320
Arg Arg
335

Asp Leu
Gln Glo

Leu Glu

cggteecgag B0

tettateaga 120
agtecteaac 180
ctgteaagag 240
titecagaac 3
acettoctic 360
gganngagag 4
ceuly Sl
ceaatttita

Glu Glu Cys Asp |
2
5 Glu Glu Asp Phe: Tyw
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[0061]

- .yx'c;ls, Phe »al

Tyr Gly Pro Glu Eal
20
Glu Glu Gly Gln Phe

Tyr Asp Leu Val Ala
1u Ile Leu Gln Met

Ser Gly Tyr Asp The

o = 85
Phe: Let Glo ASn Led
190

Pro Gly Met Arg Ala I

115
Lys Gly Leu Ile Leu

Tl Asp Met Lys |

165

Thr Gln Phe Leu lle
180°

Glu Asp

. acat

tgaaggtt

<2]'<,> o
400> 156

Val Tle Gy 1le 1le

Loaagasteans

Asn His

Trp Glu 4

Leuw Val

Ala Ala §

55
Phe Gly

q0

Ile Leu

Pro- Ser

His Tyr
135

1 1le

Lyg 1

tg@cctggﬁg
agaggtEcag
‘adcctatgac
gcagatettt
gtgtecty
cgeeace
! iggeaaagsy
at cgggattate
teagdanags
aa agaagaggat

ttgtgaacen tgcetgpgag
adaa. agageegcag
- atgattccaa a1¢rt1rgac ttg

ctgetggtya tecgcaatta cggtcccgdg
ctgghteaag aagsccagtt tot
ttggtescty clgegagean agtect aac

60
120
180

gggaagatal tLttLgrgtt«L+QLLaagag 240

ggatctaaly Teagggagtt
atctacccag ggatpgegoge

¢ 300
5360

cteattetge actactacte ggaaagagab 420
aagactgtag cteancagat ceatgacact 1 480
aglyadgdaat gtedivatae ceaattitta 540
ttttatgaag attea 585

- Ser
- Val
Gla
s Glu

185

Glu

10

Lyvs
Tle
5 Val

Phe

Leu
b0
Asp

Cys

Glu
Ala
Arg

170
Set

ctottagtea fto
togatdaag g8

Lew Leu Val Tle Arg Asn
15

Lys Glu Ala Gln Leu Asp

30
Tyr Asp Asp Ser Lys Thr
45
Leu Asn Led Asn Ala Gly
60
Phe ¥al Phe Cys Gln Glu
75 86

Gly Ser Asn Val Arg Glu

95
Hig Lot Ala Thr Tle Tyr
116
Thi Asp Ala Glu Lys Gly
125
Arg Glu Gly Leuw Gl Asp
140
Gl Glo Tle His Gly The
155 160
Ser Glu Glu. Cys Asp Ilis
175
Lys Glu Glu Asp ‘Fhie Tyr
190

tta cgatotcgag 60
gt tcttgtgaga lzg

Met Twr Gly Phe Val Asn His Ala Tkﬁ Glu Leu Leu Val Ile Arg Asn
1 5 1

Glu Glu Gly Gln Phe
25

TyF‘ASD Leu Val Ala
50

Lew Val Agg Ila 1le Tyr Asp A
Ala Ala Ser Lys Val Leu é§n Leu Asti Ala Gly

55

126
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[0062]

Glu 1le Leu GIn Met Phe Gly Lys Met Phe Phe
g0 75
Ser Gly Tyr Asp Thr Tle Leu Arg Val Leu Gly
85 50
Phe Leu Gln Asn Leu Asp Al Leu His Asp His
e 105

=
&

Pro Gly Met Avg Ala Pro Ser Phe Arp Cys Thr

115 = 120

Lvs Gly Leu Ile Let His Tvr Tyr Ser Glu Arg

130 135
Tyr-Val Ile Glv Ile Tle Lys Thr Val 4la Gin
145 o 150 155
Glu Tle Asp Met Lys ¥Val Ile Glu Glu Arg Ser
165 170

Thr Gln Phe Leu Ile Glu Glu Lys Glu Ser Lys

180 185

Lgeetgeag tetetlatea

: taagetcate cangaageet

ac acttgeagga aatcteateg
actgtcetat cagganatga
rCogatgettete cactactact
tgaagetety goecaaggact
asgaggly Lanaggactg
t;acagucag ataagaggdgd

cotigtttgecet gepeagaaa
ggececte agggacacet

~;vagutggdgtg aatattcaga
técatcatee
ceagbttghet
ctenaactee
toetteatgtet tececranacs
ctgatate geteogeacy
g gg.agagaﬁg gagetetect
: f'n&atcatctg goeatcgag

éa4atgctga
capagtagass.

cageaacaagt
goecagltgge fad
coaagacang tgtcgttgat

agtg?ciutg

25
Asp Yal Phe Met The Tye The Val Tyr Asp Asp

tgcagas glgoaagate

ctttegegaa tactictita

coagaccagrag gototecagy

tgttetgt gateetttic

tLgaagarang

agacgaceag

Phe Gly €lu6la 'hr Trp 6lu Lys Lew Lys Ala Pro Ala
20

Val Phe Cys
Ser Asu Val

Lew-Ala Thy
110
Asp-Ala Glu
125
Gl Gly LTeu
146
Gln Ile His

Ghu Glu Cys

Glu.Glu Asp
196

Cag&gaaaLL

totteatgac

gedgaggttet
ggttetatan
agtttattea
acgeaccate
cigacdgaca
totttegacac
geanganaga
caaaggcaag

gaacactect

crcaptcane
tocageeegt
crLtecHeat
dgtategtece
Acegteangt

gggateagat
teugeageet

gepagotgga
agdagaagac

+ aggeggetay
g tigtgacatt

attcaatgta
owatagggga

‘tgctgt fgC'j;

s Lew Val Thy

frlu
Iie:Ile Thr

127

tgcftafatg

Gl Glu
80

Arg Glu

95

Tle Tyr

Lys Glw
Gln Asp

Gly Thr
160

Asp His

173

Phe Ty

tetgapgay
ctacacegte 1
ggatetetec
gatetetege
aaacctagat
¢tttegagtyg
tggtetatet
tratgtgges
acatgttigte
cepdecacha
togeatgaag

tgetgtgage

ctatectgag

Tgtetttoat

tggaatclta
tactttedae

Abaapagaty

gateigeaty

geangagetg
ggateteate

Aeagadgang
agagacctitg
adgaggteget
taccaacate
cticcaagttt

Glu Lys
15

Val Gln
Ile Lys

60
20

180
240
500
360

420

480
540
600

660

720
780G
840
900
960
1020
1080
1120
1260
1260
1320
1380
1440
1300
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330
Leu Ile GIn Glu Ala €ys
50 S
Lew Lys Leu Phe Gly Glu
65 70
Tyr Asp Arg Met Leu Arg

Glu Asn Leu Asp Ale
Met Asn A
Ser
Ala Val
150
- HMet

~Leu

o
Ala Leu Asp Glu
Ile Ser Ser 1

[0063]  Pre Lvs Glu

is Leu Ser Asp Tle
CAsn Glne Gl
";"LYS ;,,v

is Lys

o 435 v
la Asn GlnoLeu Lys

& Cys Thr Tle Leu
470

B 485
o Lys Phe Asp Arg

Tle Gly Asp Ala
515 :
Ser His Ala Gln

Ala Lys Glu Val
550
Yal Gly Tle His

: 565
Mot Pro Avg Tyr

Ser Arg Met Glu Ser His
595

Thr Ala His Arg Ala Leu

. BlO .

Gly Glu Ile Glu Val

625 630

Ile Gln Asn Lou Asn Ala

Lys

Leu H

a Ala Cys Glu Pro 1

Ser Phe Arg

Glu
A55
Phe

Tyr Met Val

Arg Yal
535

Mot
Thr
Cys
Gly
Lys
615
Gly
Thr

Asn Pro

Asn
Lys
Glu

Gly Puo Va
e
Lod Phe G

H85

Leu Pro Ser
00 ‘
Lys Gly
oy

&sp

635
Glu Tlo

Asp Val
Lys Phig
7h
Gly Asn
Leu -Ala

Glu Gly

Gly Leu

y Phe Fhe

155
Val Glu

Lys Ala

Ser
60

Cys

Ley
Leu

kla

Cys

140
Asp

Arg

Asp

Lys

220

Set 1

Asp

i Val

i Avg

le Leu

300

Gln

Phe:

Gln

Arg

Leu
380

Thy
Ley

Asn

La. Met

Yal Gly

Val Thr.

Lys Met

Alﬂ

460
Thr

5 Valjﬁén
490
+ Val His

Mot

45
Met

Thr &

Ser

Asp

125

His

Thr:

The 6
His Ary

Gys
365
(Gl
Arg

Ser:

His

Glu Ala Tle

Cys

Leu
430

Ly

t Ser Gly

80

i Phe Tle

Ciﬁ Gl

oALa Met
- Val Pro

Val #Ala
166

v Lys Lys

Ile Arg
Ala Asp
Tyr Leu

Val Arg
240

cGIn Pro

Asp Ale
Gln Ala
Lys. Phe

- Phe: Asn

320
5 Thi
335
Lew Lys

I1e Phe

. Ser Lys

Leu:11e
- 400
Gln Leu
415
Ao lle

Leu Pra Glu His

445

Aa

Phe

Gly
Thr

“hAsn

Asp Val 1

i Ala
isp The
Yal

620

Met:

128

Gly Va
Ja Asn Phe A

Gly

Val
Hig
60

Tls

Val

590
Leu
Val

Thr Tyr

Gly

Val Gly

Glu Phe

Asn Ile
480

Ser Mot

Ile Gln
564)

BYEE
The Ale

Ser Pro
Arg Arg
Phe Leu

Pro Sor
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[0064]

Ala

Lys Ser

Lys 6

Pro
.?Op

Pra

A

la Phe Cys

515

Pro Ala Asp Gly Lys Glu Val Cys

o 665
Val Pro Avg Asn Thr
680
Asp-Ala Ser Asn
695

+ Asn Ser Thr Asp
710

Thy-Ser. Val Val

o Len

1 His Val Val Phe Leu Val Val

tet

glg
tra‘rc eda

ctgbctgcfw

650 ; 655:
The ProGly Asn Gla Val Arg
ot
Asp His GIn Glo Gln Val Tye
685
Glu Val Thr Leuw #la Gly Ser
TO0

Ala Val ‘Aso Asn Gln Pro Ser
15 740

Ala Ser Gly Pro Val Leu Ser

730 735

cttgtea 50

Ciagaty

cagag aalﬂ tg‘w?ag

cgaa; tag

sgc agaccaggag ot

0 160
~Tyr Gly Phe Ile Asn Thr Cys Leu

s Gly Glu Glu Tgr Trp. Gl Lys Leu

c00 25
Val Phe et Thr Tyr Thr Val Tyr

i Glu Ala Cys Lys Val Len

i Phe Gly Tyr Phe Phe

roMet Leu Arg Thr Leu Gly

ey Asp Ala Leu His Ser Tyr
160
a Pro Ser Phe Arg Val Glu
120

’T yr Tyr Ser: Asp Ave His

1 Lyvs Asp

le Leu Asp Mot Asa
165

]80 1 S‘J

v Ala Lys Ala Ser Arg Pro Gin Gly
G0

195 :
Glu Ala Leg Gln Gly

r Leu Leu
210 b

stegat teatenscac ctgoetgcag tet

ageet :
tTcinu,; the

23 tggtc:tgfgl

ctecage gracac

Gl Ser Lew Val The Glu Lys
19 15
Lys Ala Pro Ala 'G]U Val Gln

Asp Asp Tle Tle Thr Tle Lya
Ab.
Asp Val Ser Met Glu Ala: Tle
60
Lys Phe Cys Lys Met Ser Gly
75 80
(xl‘v Ast Lew Thy Glu Pf_re Ile

Leu Ala Len Ser j;T-y'-r Gl Gly
Glu Gl Al Met

Gly Lou Cys His Tlo
: 1

Glu Glu Vi
Glin 1

yq Ala His &

Ser Gli &sp. Ser (
208

129

Lo 120
too (80
ge 240
308
360
420
ytgatigtgeee 480
ga: acatgltete 540
¢ togarsacas 600
B 6551

glga campganatt teetuaggag 60
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[0065]

acatgegaga agctgaagge

‘tatgatgaca teatcaccat

atggaageca ttetgaaget
tatgacagea tgctgegpac
geacteeaca gttacctgge
gaggaaggag ctgacggego

cactatg

¢ caggtateat

atgagtatgé tggatatgaa
tttetggteg tgcagaagge

pgcagtgagg acageeagge

<2105 162
11 217
<212> PRT
213 BA

<400> 162

Met
1
Phe

ASp
Leu
Leu

65
Tyr

Glu.
Met. A
Leu

Gly I

145

Met §

Glu

Gly A

Gln

Tyr

Gly

Val

Ile
20

Lys

Asp

Asn

Gly Phe Tle A
b

teetgeagaa
taagetcate
ctttggcgan
acttegagga
actgtectat
gatgettete
tgaagetaty

cgangaggty

teacagaeag
agaccageag

sn Th Cys

Gl Gl The Tep Gl Ly
20

Phe Met The Tyr The Val

35

Gln Glu Ala Cys Lys Val

55

Leu Phe Gly Glu Tyr Phe

Arg-Met Leu Arg Thr Leu

85

Leu Asp Ala Leu His: Ser

100

Ala- Pro- Set Phe-Arg Val

115

120

His Tyr Tyr Ser  Asp Arg

165
180
195

i Ala Leu Gln G

135

> Tle Glu Ala Val Ala Lys
- Tle Leu Asp Met Asn Glu
is Val Val Phe Leu Val Val

v Lys Ala: Ser: Arg Pro Gln

200
ly Thr Leu
215

gtgcaagatg
caagaageet
tacttettta
aatctcaceg
cagganatgn
cactactact
dgecaaggact
gaanggacdg
ataagaggag
getetceagy

Leu Gln Ser
10
Leu. Lvs Ala

Tyr- Asp: Asp
Leu Asp Val
Phe. Lys Phe

iod

Gly Gly Asn
90
Tyr Leu Ald

Glu Glu Gly

tetteatgac
geaaggttct
agttetgtaa
agtttatiga
acgeaceate
cagacagaca
tettteacae
ggaagaaaga
cagaggeaag
gaacactect T

His: Glyv Leu Cys

Asp: Phe: Phe

155

Glu. Val. Glu
170

Gl Lys Ala H

Gly Ser Glu

130

Val

5 Ala

Tle
45
Met

Lys

The: €

Ser

a. Asp

125
His

Thi

- Thr

Arg

Set:
205

Thr:

Gl
30
Thr

Glu

110
Gly

Tyr
Asp
Gly

Gln

190
Gln

ctacacecgty
gogatgtetee
gatgtetgge
aaacctagat
ctttegagtyg
teggtetetagt
tgatgtegee
acatgttegtg
cegaeeacan

Glw Lys
15
Val Gln
Tle Lys
Ala Tle
Set Gly
80
Phe ITle

95
Gln Glu

Ala Met
Val Pro
Val Ala
160
Lys Lys
175
Ile Arg
Ala Asp

120
180
240
300
360
420
480
540
600
651
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555 sH_NOXj?[] ﬂ;/IxWT H—NUX 51

%MH #ﬁ ?x - H-‘{OX
LWL
(SEQID NOi53)

ATG! JGGACAATCGTCGOGACATGGATAAAGACCCTGAGGGACCTTTACCGGAATGATAT
GOTT AATCTFIAAAAAGTGTGGGTPGGGAACCAGATAG GGTAATTACACCT (BELE] GAGG

AGGGTAGTTCT AAA’I'I’ITTCAAGGAAGAAA’ITTCAGTGGAAGAGGTC GA AAGAGGCGAAAAA-
GATGGCTTTTCAAGOCTAARAAGICAGUATAAAATTTAAAAACCCLOTITITOAGTGA

MKG G’I’WIKTLRDLYGNDVVDEQLKS VGWEPDRVITPLEDIDDDEVRRIFAK VSEK TGKNVNEL
WEREVGRONIKTFSEWFPSYFAGRRLVNFLMMMDEVHLOLTRMIK GATPPRLIAKPVAK DAIEME:
YVSKREKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNEVFR

Ir. YI40F

(SEQ D _0355)

GATGGCITYTCAAGGCTAAAACTCAGGATAAAA‘I I ‘I AAAAACCCCG’ITI’I’I‘GAGTGA

(SEQ ID NO:56)
MKGTIVGTWIKTLRDLYGNDYVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEK TGKNVNEI
WREVGRQNIKTPSEWFPSYFAGRRLVNFLWMDEVPEQL’I‘I\MIKGATPPRLIAKPVAKDAIEME

¥ VSKRKMYDFFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKPKNPVFE

EI8A
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TeYi40L

(SEQ IDNO:57)
ATGAAGGGGACAATCGTCGGGACATGGATAAAGACCCTGAGGGACCTITACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGOAGG
ATA'ITGATGACGATGAG G'ITAGGAGMTTITIGCI‘AAGGTGAGTGAAAAAACI GGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTICC
CTCCTA’ITTI‘GCAGGGAGAAGGCTAGTGAATI‘ITI’I‘AATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATCTTITITTAGGGCTITATAG
AGGGTAG‘I’I‘CTAAA’I'ITITCAAGGAAGAAATITCAGTGGAAGAGGT CGAAAGAGGCGAALAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTITTTGAGTGA

(SEQ ID NO:58)
MEKGTIVOTWIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAK VSER TGKNVNEI
WREVGRQNIKTFSEWFPSYFAGRRLYNFLMMMDEVHLOLTKMIKGATPPRLIAKPY AKDAIEME
YVSKRKMYDLFLGLIEGSSKFRKEEISVEEVERGEKDGFSRLK VRIKFKNPVRE

I Y1408

(SEQ ID NQ:59)

ATGAAGGGGACAATCGTCOGGACATGGATAAAGACCCTGAGGGACCTET. ACGGGAATGATGT
GOTTGATGAATCTITAAAAAGTGTGOOTTOGGAACCAGATAGGGTAATTACACCTCIGGAGS

ATATTGATGACGATGAGGTI‘AGGAGAATTTI’TGCT AAGGTGAGTGAAAAAACT GGTAAAAAT
GTCAACGAAATATC ' ! 3CG ce
CTCCTATTTTGCAGGGAGAAGGCT. AGTGAATITITI‘AATGATGATGGATGAGGTACACCT ACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAABGCTTATTGCAAAGCCTGTTGCAAAAG

ATGCCATTGAAATGGAGTACGTTICTAAAAGAAAGATGTACCGATCACTITITAGGGCTTATAG
AGGGT AGTTCTAAATI’ITTCAAGGAAGAAATTTCAGTGGAAGA GGTCGAAAGAGGCGAAAAA

(SEQ ID NO:60) B .
MKGTIVGTWIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKYVSEX TGKNVNEL
WREVGRQNIK TFSEWFPSYFAGRRLVNFLMMMDEVHLOLTKMIKGATPPRLIAKPYV AKDAIEME
YVSKRKMYDHFLGLIEGSSKFFKEEISVEEVERGER DGFSRLEVRIKFKNPVFE

Te. Y1404

(SEQ ID NO:61)
ATGAAGGGGACAATCGTCGGGACATGGATAAAGACCCTGAGGGACCTTTACGGGAATGATGT
GGTTGATGAATCITTAAAAAGTGTGOGTTGOGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATIGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTITCS
CTCCTATTTTGCAGGOAGAAGGCTAGTGAATTITITAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATIGCAAAGCCTGTIGCAAAAG
ATGCCATTGAAATGGAGTACGTITCTAAAAGAAAGATGTACGATOCCTTTTITAGGGCTTATAG
AGGGTAGTTCTAAATTTITCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCI'I’ITCAAGGCTAAAAGTCAGGATAAAA’ITTAAAAACCCCGTTTFTGAGTGA

(SEQ ID'NO;62) o o o
MEGTIVGTWIKTLRDLY GNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAK VSER TGKNVNEI

WREVGRQNIKTFSEWFPSYFAGRRLVNFLMMMDEVHLOLTKMIK GATPRRLIAKPVAKDAIEME
YVSKRKMYDAFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNPVFE

8B

146
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Tr. WOE

(SEQID NO:63)
ATGAAGGGGACAATCGTCGGGACATTTATAAAGACCCTGAGGGACCTITACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTGOGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATOGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTTCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTTTTTAATGATGA TGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTTTTAGGGCTTATAG
AGGGTAGTTCTAAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTITTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTTGAGTGA

(SEQID NO:64)
MKGTIVGTFIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDE VRRIFAKVSEK TGKNVNEIL
WREVGRONIKTESEWFPSYFAGRRLYNFLMMMDEYBLOLTKMIK GATPPRLIAKPVAKDAIEME
YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNPVFE

Ti, WOF/Y 1401,

(SEQID NO:65)

ATGAAGGGGACAATCGTCGGGACATTITATAAAGACCCTGAGGG ACCTTTACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTTCC
CTCCTATTTIGCAGGGAGAAGGCTAGTGAATTTTITAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATITTTITTTAGGGCTTATAG
AGGGTAGTTCTAAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTITGAGTGA

(SEQ ID NO:66):
MKGTIVGTFIKTLRDLY GNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEKTGKNVNEI
WREVGRQNIKTFSEWFPSYFAGRRLVNFLMMMDEYHLQLTKMIKGATPPRLIAKPVAKDAIEME
YVSKRKMYDFFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLKVRIKFKNPVEE

Tr. WOR/Y140H

(SEQ ID NQ:67)
ATGAAGGGGACAATCGTCGGGACATITATAAAGACCCTGAGGGACCTTTACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTITIGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTTCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATITITTAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATCACTITITAGGGCTTATAG
AGGGTAGTTCTAAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTITGAGTGA

(SEQ ID:NO;68) _
MKGTIVGTFIKTLRDLY GNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEKTGKNVNET

WREVGRONIKTESEWFPSYFAGRRLVNFLMMMDEVHLQLTKMIK GATPPRLIAKPVAKDAIEME
YVSKRKMYDHFLGLIEGSSKFFKEEISVEEVERGEKDGPSRLEVRIKFKNPVEE

KE8C

147



CN 104689300 B iﬁ, EH :I:S Bﬁ 18/40 1%

Tr. WOF-N74A

(SEQ ID NO:69)
ATGAAGGGGACA ATCHTCOOGACATT TATAAAGACCOTGAGGGACCTTTACGGGAATGATGT
GGITGATGAATCTTTAAAAAGTGTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGGCAATAAAAACTITCAGCGAATGGTTITCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATITTITAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTIGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTTTTAGGGCTTATAG
AGGGTAG'ITCTAAATI'ITI‘CAAGGAAGAAA’I'ITCAGTGGAAGAGGTCOAAAGAGGCGAAMA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTTGAGTGA

(SEQ ID NO: 70)

MEGTIVGTFIKTLRDLY GNDVVDESLKSVGWEPDR VITPLEDIDDDE VRRIFAK VSEK TGKNVNEL
WREVGRQAIKTFSEWFPSYFAGRRLYNFLMMMDEVHLOLTKMIKGATPPRLIAKPVAK DAIEME
YVYSKREMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGESRLKE VRIKFENPVEE

. Wox

(SEQIDNO:71)
ATGAAGGGGACAATCGTCGGGACATACATAAAGACCCTGAGGGACCTITACGGGAATGATGT
GOTTGATGAATCTTTAAAAAGTGTGGGTTOGGAACCAGATAGGGTAATTACACCTCTGOAGG
ATATTGATGACGATGAGGTTAGGAGAATTITIGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTITTCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTTTTTAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCEAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTITCTAAAAGAAAGATGTACGATTACTTITTAGGGCTTATAG
AGGGTAGTTCTAAATTTITCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTICAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCOITITTIGAGTOA

(SEQ ID NO:72)
MKGTIVGTYIKTLRDLYGNDVVDESLKSVGWEPDR VITPLEDIDDDE VRRIFAK VSEK TGKNVNEI
WREVGRQN{KTFSEWFPSYF&GRRLVNFLMMMDEVHLQLTKMIKGATPPRLIAKPVAKDAIEME

It. WON

(SEQ ID NQ:73)

ATCGAAGGGGACAATCGTCGGGACAAATATAAAGACCCT! GAGGGACCTTTACGGGAATGATGT
GOTTGATGAATCTITAAABAGTETGGOTTOGOAACCAGATACOOT AATTACACCICTGGAGG
ATATIGATGACGATGAGGTTAGBAGAATTTITGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTICC
CTCCTATTTTGCAGGCAGAAGGCTAGTGAATTTTTTAATGATGATGCATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTIGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTITTAGGGCTTATAG
AGGGTAGTTCTAAATTTITCAAGGAAGAAATTTCAGTGGAAGAGGTCOAAAGAGGCGAAAAA
GATGGCTTITCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTTGAGTGA

(SEQ ID NO:74) _
MKGTIVGTNIKTLRDLYGNDYVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAK VSEK TGKNVNEL

WREVGRONIKTFSEWFPSYFAGRRLVNFLMMMDEVHLQUTKMIK GATPPRLIAK PVAKDAIEME
YVSKREKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNPVFE

8D

148
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It WIH

(SEQ ID NO:75)
ATGAAGOGGACAATCGTCOGOACACACATAAAGACCCTGAGGGACCTTTACGGGAATGATGT
\TGAATCTTTAAAAAGTGTGOGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGG
\TGAGGTTAGGAGAATTTITGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
iGGAGAGAGGTAxGGAAGGCAGAACATAAAAAC’I’ITCAGCGAATGGTI‘TCC

ATGCC‘ TFGAMTGGAGTACGTTI‘CTAAAAGAAAGATGTACGATI"AC’I‘T‘TTTAGGGCTTATAG
AGGGTAGTTCTAAATTTITCAAGGAAGAAATTTCAGTGGAAGAGGTCCAAAGAGGCGAAAAA
GATGGCTITTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTITGAGTIGA

(SEQ ID NO:76)
MKGTIVGTHIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEK TGKNVNEI
WREVGRONIKTFSEWFPSYFAGRRLYNFLMMMDEVHLQLTKMIK GATPPRLIAKPV AKDAIEME
YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGESRLK VRIKFKNPVEE

5 I5A

(SEQ ID NO:7T)
ATGAAGGGGACAGCAGTCGOGACATOGATAAAGACCCTGAGGGACCTTTACGGGAATGATGT
GGTIGATGAATCTITAAAAAGTGTGOGTIGGGAACCAGATAGGGTAATTACACCTOTGGAGG
GACGATGACGTTAGGAGAATTTTTGCTAAGGTGAGT GAAAAAACTGGTASAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTTCS
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTTTTTAATGATCATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATIGCAAAGECTGTTGCAAAAG
ATGCCATTGAAATCGAGTACGTITCTAAAAGAAAGATGTACGATTACTTITTAGGGCTTATAG
AGGGTAGTTCTAAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTITGAGTGA

(SEQ ID NO:78)
MKGTAVGTWIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAK VSEKTGKNVNE

IWREVGRONIKTFSEWEPSYFAGRRLYNFL.MMMDEVHLOLTKMIK GATPPRLIAKPVAKDAIEME
YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGESRLKVRIKFKNPVEE

I I5L

(SEQ ID NO:79)
ATGAAGGGGACACTTGTCGCGACATGGATAAAGACCCTGAGHGACCTTTACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTTITGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATCGAGAGAGGTAGGAAGGCAGAACATAABAACTTTCAGCGAATGGTTTCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTITTTAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTITTAGGGCTTATAG
AGGGTAGTTCTAAATTTITCAAGGAAGAAATTICAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTITTTGAGTGA

(SEQ 1D NO:80)

MKGTLVGTWIK TLRDLYGNDYVDESLKSVGWEPDRVITPLEDIDDDEVERIFAKVSEKTGKNVNE

IWREVGRONIKTFSEWFPSYFAGRRLVNFLMMMDEVHLOLTKMIKGATPPRLIAKPVAKDAIEME
YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLKVRIKFKNPVEE

KI8E

149
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(SEQID N(:rsx)
ATGAAGGGGACACTTGTCGGGACATGGATAAAGACCCTGAGGGACCTTITACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGS
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGOTTTCE
CICCT! GCAGGGAGAAGGCTAGTGAATTITTTAATGATGATOGATGAGGTACACCTACA
ATGATAAAAGGAGCCACTCCTGCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTOAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTTT TAGGGCTTATAG
AGGGT AAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCOGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTTGAGTGA

(SEQ ID NQ:82)
MKG'ILVGTWIK’ILRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSERTGKNVNE
IWREVGRONIKTFSEWFPSYFAGRRLVNFLMMMDEVHLOLTKMIKGATPARLIAK PVAKDAIEME
YVSKREMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLKYRIKFKNPVEE

It P115A

(SEQ ID NO:83)

ATGAAGGS GACAATCGTCGGGACATGGATAAAGACCCFGAGGGACCTYTACGGGAAT GATGT
GOTIGATCAATCTTTAAAAAGTGTOOGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGS

ATATTGATGACGATGAGGTTAGGAGAATTITTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTICC
CICCTATTTTGCAGGGAGAAGGCTAGTGAATTIITTAATGATCATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTGCCAGGCTIATIGCAAAGCCTGTTGCAAAAG

ATGCCATTGAAATGGAGTACGITICTAAAAGAAAGATGTACGATTACTTITIT, AGGGCITATAG
AGGGTAGTTCTAAATTTTITCAAGGAAGAAATITCAGTGGAAGAGGTCOAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTIGAGTGA

(SEQ ID NO:84)
MKGTIVGTWIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDiDDDEVRRIFAKVSEKTGKI\NNEI

YVSKRKMYDYFLGIJEGSSKFFKEEISVEEVERGEKDGFSRLKVRIKFKNPVFE
Tt D 74K

(SEQ ID NO:85)
ATGAAGGGGACAATCOTCOGGACATGGATAAAGACCCTOAGGGACCTITACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTIGOGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTITTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGGAAATAAAAACTTTCAGCGAATGGTTTCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTTTTTAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTITTAGGGCTTATAG
AGGGTAGTTCTAAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTTGAGTATAAGAAA
AATTGA

(SEQ ID NO:86) - .
MKGTIVGTWIKTLRDLY GNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEK TGKNYNE]

WREVGRQBIKTFSEWFPSYFAGRRLVNFLMMMDEVHLQLTKMIKGATPPRLIAKPVAKDAIEMEY
VSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNPVEEYKKN

K 8F

150
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It N74A/Y140H

(SEQ ID NO:87)
ATGAAGGGGACAATCGTCGGGACATGGATAAAGACCCTOAGGGACCTTTACGGGAATGATGT
GGITGATGAATCTITAAAAAGTGTGGGTTGOGAACCAGATAGGGTAATTACACCTCTGGAGS
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGGCCATAAAAACTTTCAGCGAATGGTTICC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTTTTTAATGATGATGGATGAGGTACACCTACA
GCITACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
. ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATCACTTTITAGGGCTTATAG
AGGGTAGTTCTAAATTTTICAA GOAAGAAATTTCAGTCUAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTITGAGTATAAGAAA
AATTGA

(SEQ ID NO:88)
MKGTIVGTWIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAK VSEKTGKNVNE]
WREVGRQAIK TFSEWFPSYPAGRRLYNFLMMMDEVHLQLTKMIK GATPPRLIAKPVAKDAIEME
Y VSKRKMYDHFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLKVRIKFKNPYFEYKKN

(SEQ ID NO:89)
ATGAAGGGGACAATCGTCGGGACATGGATAAAGACCCTGAGGGACCTTTACGGGAATGATGT
GOTTGATGAATCTITAAAAAGTOTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGS
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTICC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATITTTTAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTIGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAACAGAAGATGTACGATTACTTITTTAGGGCTTATAG
AGGGTAGTTCTAAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTITITGAGTATAAGAAA
AATCTCGAGCACCACCACCACCACCACTGA

(SEQ 1D NO:90)

MKGTIVGTWIKTLRDLY GNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEK TGKNVNEI
WREVGRQNIK TFSEWFPSYFAGRRLVNFLMMMDEVHLQLTKMIK GATPPRLIAKPVAKDAIEME
YVSKQKMYDYFLGLIEGSSKFFKERIS VEEVERGEK DGFSRLKVRIK FKNPVFEYK K NLEHHHHHH

K86
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Te. N74A

(SEQ ID NO:91)
ATGAAGGGGACAATCGTCOGUACATGRATAAAGACCCTGAGGGACCTTTACGGGAATGATGT
GGTTGATGAATCTITAAAAAGTGTGGGTTGGGAACCAGATAGGGTAATTACACCTCTGGAGG

ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGGCCATAAAAACTTTCAGCGAATGGTTTCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTITITAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATIGCAAAGCCTGTTGCAAAAG

ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTITITAGGGOTTATAG
AGGGTAGTICTAAATTTTICAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGOGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTITGAGTATAAGAAA

AATTGA

(SEQID NO:92) .
MKGTWGTWKTLRDLYGNDWDESLKSVGWEPDRVH‘PLEDJ:DDDBVRRIEAKVSEKTGW
WREVGRQAIK TFSEWFPSYFAGRRL VNFLMMMDEVHLQLTKMIK GATPPRLIAKPVAKDAIEME
YVSKRKMYDYFLOLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNFVFEYKKN

1%, N74A-His6

(SEQID NO:93)
ATGAAGGGGACAATCG’I‘CGGGACATGGATAAAGACCCTGAGGGACCTTTACGGGAATGAIGT
GGTTGATGAATCTPTAAAAAGTGTGGGTPGGGAACCAGATAGGGTAA‘ITACACCTCTGGAGG
ATATTGATGACGATGAGGITAGGAGAATTHTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGA;GGTAGGAAGGCAGGCCATAAAAACTI‘TCAGCGAATGGTHT{:C
crccrAJTITGCAGGGAGAAGGCTAGTGAATIWAATGATGATGGATGAGGTACACGTACA
GCI‘IAC-CAAGATGATAAMGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTG’I’I‘GCAAAAG
ATGCGAITGAAATGGAGTAOG'ITI‘C’I’AAAAGAAAGATGTACGATFAC’HTITAGGGCITATAG‘
AGG.GTAG’ITCTAAATTTITCAAGGAAGAAA’HTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGOCTTTTICAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTTGAGTATAAGAAA
AATCTCGAGCACCACCACCACCACCACTGA .

(SEQ ID NO:94) ' N
LKGWGTWIKTLRDLYGNDWDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEKTGKNVNEI
WREVGRQAIKTFSEWE PSYFAGRRLVNFLMMMDEV}H;QL’IWGATPPRLIAKPVAKD‘ ATE]

YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNPVFE YKKNUEHHHHHH

K 8H
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It WON

(SEQID NO:95)
ATGAAGGGGACAATCGTCGGGACAAATATAAAGACCCTGAGGGACCTTTACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGOTTGGGAACCAGATAGGGTAATTACACCTCTGGAGS
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTTCC
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTTTTTAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG

AGGGTAGTICT. AAAI TTT ICAAGGAAGAAATITCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCOTTTTTGAGTATAAGAAA:
AATTGA

(SEQ ID NO:96)
MKGTIVGTNIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDE VRRIFAKVSEK TGKNVNEL

WREVGRQNIKTFSEWFPSYFAGRRLVNFLMMMDEVHLQLTKMIK GATPPRLIAKPVAKDAIEME
YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIK FKNPVEEYKKN

LR

(SEQIDNO:97)
ATGAAGGGGACAATCGTCGGGACACATATAAAGACCCTGAGGGACCTITACGGGAATGATGT
GGTTGATGAATCTITAAAAAGTGTGGGTTOGGAACCAGATAGGGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTTTITGCTAAGGTOAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGG’I’AGGAAGGCAGAACATAAAAACI‘ITCAGCGAATGGT}TCC
GCTIACCAAGATGATAAAAGGAGCCACTCCTCCAAGGC’ITATI‘GCAAAGCCTGTI‘GCAAAAG
ATGCCATTGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTITTTAGGGCTTATAG
AGGGTAGTTCTAAATTTITICAAGGAAGAAATTTCAGTGGAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTITGAGTATAAGAAA
AATTGA

(SEQ ID NO:98)
MKGTIVGTHIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDE VRRIFAK VSEK TGKNVNEI

WREVGRONIKTESEWFPSYFAGRRLVNFLMMMDEVHLOLTKMIKGATPPRLIAKPVAKDAIEME
YVSKRKMYDYFLGLIEGSSKFRKEEISVEEVERGEKDGFSRLE VRIKFENPVFEYKKN

K81
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Tt N74H

(SEQIDNO:99)
ATGAAGGGGACAATCGTCGGOACATGGATAAAGACCCTGAGGOACCTTTACGGGAATGATGT
GGTITGATGAATCTTTAAAAAGTGTGGGTTGGCAACCAGATAGGGTAATTACACCTCTGGAGE
ATATTGATGACGATGAGGTTAGGAGAATTTTTGCTAAGGTCAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGCATATAAAAACTTICAGCGAATGGTTTCE
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTITTTTAATGATGATCGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG
ATGCCATTGAAATOGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTITTAGGGCTTATAG
AGGGTAGTTCTAAATTTITCAAGGAAGAAATTTCAGTGGAAGAGGTCOAAAGAGGCGAAAAA
GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTTTTGAGTATAAGAAA
AATTGA

(SEQID NO:100)

GTIVGTWIKTLRDLY GNDVYDESLKSVGWEPDRVITPLEDIDDDEVRRIFAK VSEK TGKNVNEI
WREVGRGHIK TFSEWFPS YFAGRRLYNFLMMMDEVHLQLTKMIK GATPPRLIAKPY AK DAIEME
YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNPVEEYKEN

It 175F

(SEQID NO:101)

"ATGAAGGGGACAATCGTCGOGACATGGATAAAGACCCT: GAGGGACCTTTACGGGAATGATGT
GGTTGATGAATCTITAAAAAGTGTGGOTTIGGGAACCAGATAGGGTAATTACACCTCT! GGAGG
ATATIGATCACGATGACGTTAGCAGAATTITIGCTAAGGTGAGTOAAAAAACTGGTAAAAAT
GTCAACGAAATATEGAGAGAGGTAGGAAGGQAGAA(, 1 1 CAAAACTIT LAGCGAATGG'I‘ITCC

GC'FI‘ACCAAGATGATAAAAGGAGCCACT cCcT CCAAGGCTI‘AT’I‘GCAAAGCCT GTTGCAAAAG

ATGCCATTGAAATGGAGTACGTITCTAAAAGAAAGATGTACGATTACTTITTAGGGCTITATAG
AGGGTAGTICTAAATTITICAAGGAAGAAATTICAGTGCAAGAGGTCGAAAGAGGCGAAAAA
GATGGCTTTICAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTITTGAGCACCACCAC
CACCACCACTGA

(SEQ ID NO:102)
MKGTIVGTWIKTLRDLY GNDVVDESLESVGWEPDRVITPLEDIDDDEVRRIFAKVSEK TGKNVNEL

WREVGRONFKTFSEWFPSYFAGRRLVNFLMMMDEVHLOLTKMIK GATEPRLIAKPVAKDAIEME
YVSKRKMYDYFLGLIEGSSKEFKEEISVEEVERGEKDGFSRLE VRIK FK NPV FEHHHIHH

KI8J
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Tr. Liddp

(SEQID NO:103)
ATGAAGGGGACAATCGTCGGGACATOGATAAAGACCCTGAGGGACCTTTACGGGAATCATGT
GOTTGATGAATCTTTAAAAAGTGTGOGTTGOGAACCAGATAGGGTAATTACACCTCTGGAGG
TGACGATGAGGTTAGGAGAATTTITGCTAAGGTGAGTGAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTITCAGCGAATGGTTTCE
CTCCTATTTTGCAGGGAGAAGGCTAGTGAATTTTTTAATGATGATGGATGAGGTACACCTACA
GCTTACCAAGATGATAAAAGGAGCCACTCCTCCAAGGCTTATTGCAAAGCCTGTTGCAAAAG

AGGGTAGTTCTAAATTTTTCAAGGAAGAAATTTCAGTGGAAGAGGTOGAAAGAGGCGAAAAA
. GATGGCTTTTCAAGGCTAAAAGTCAGGATAAAATTTAAAAACCCCGTTITTTGAGCACCACCAC
CACCACCACTGA

(SEQ ID NO:104)
MEKGTIVGTWIKTLRDLYGNDVVDESLKSVGWEPDRVITPLEDIDDDEVRRIFAKVSEK TGKNVNEL

WREVGRONIKTFSEWFPSYFAGRRLVNFLMMMDEVHLQLTKMIK GATPPRLIAKPVAKDAIEME
YVSKRKMYDYFLGFIEGSSKFFKEEISVEEVERGEKDGESRLK VRIKFKNPVFEHHHHHH

(SEQID NO:105):
ATGAAGGGGACAATCGTCGGGACATGGATAAAGACCCTGAGGGACC’I‘I‘I‘ACGGGAATGATGT
GGTTGATGAATCTTTAAAAAGTGTGGGTTGGGAACCAGATAGOGTAATTACACCTCTGGAGG
ATATTGATGACGATGAGGTTAGGAGAATTTITGCTAAGGTGAGTCAAAAAACTGGTAAAAAT
GTCAACGAAATATGGAGAGAGGTAGGAAGGCAGAACATAAAAACTTTCAGCGAATGGTTITCC
CTCCTA'ITI‘I‘GCAGGGAGAAGGCTAGTGAATTI’I‘I’TAATGATGATGGATGAGGTACACCTACA
GCTIACCAAGATGATAAAAGGAGCCAC’I‘CCTCCAAGGCTTATI‘GCAAAGCC’I‘GTTGCAAAAG
ATGCCATIGAAATGGAGTACGTTTCTAAAAGAAAGATGTACGATTACTTTTTAGGGCTTATAG
AGGGTAGTICTAAATTIT 1-LAAGGAAGAAATITCAGTGGAAGAGGTCGAAAGAGGCGAMA‘-A
GATGGC’I"ITI‘CAAGG‘CTA AAAGTCAGGATAAAATITAAAAACCCCGTITTITTGAGTATAAGAAA
AATCICGAGCACCACCACCACCACCACTGA

(SEQ ID NO:106)
MKGTIVGTWIKTLRDLYGNDVYDESLKSYGWEPDR VITPLEDIDDDEVRRIFAKVSEK TGKNVNE]
WREVGRQN'{KTFSEWFPSYFAGRRLVNFLMI‘/HVIDEV}H,QLTKNKKGATPPRLIAKPVAKDAIEME

YVSKRKMYDYFLGLIEGSSKFFKEEISVEEVERGEKDGFSRLK VRIKFKNPVFEYKKNL EHHHHHH

8K
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Il T T ORE2

L2WT

(SEQIDNO:107)
ATGATGTCTATGAAAGGAATCATATTCAACGAATTTCTCAATTTTGTAGAAAAAAGTGAATCC
TACACCCTGGTAGATCAAATTATTATGGATAGTCATTTGAAGTCCCATGGTGCCTACACGTCT
ATCGGTAC_MACTCTCCCAAAGAATTA’I"FI"CAATI?GGTTAAAGCGCTTGCTATGAAAAATG_'_GG
AAACCAAC TCAGTGATTTTACAAGAATATGGTGAGTATITGTTTGAGGTTTTTGCAAAAAAA
TATCCTCAATTTTTCAGGGAAAAAAAGTCGGTCTTTCAATTITTGGAAGCGCTTGAAACACAT
ATTCATTTCGAAGTGAAAAAATTGTATGACTATACTGAACTACCCCATTTTGAATGCCAATAT
CACAGTCAAAATCAAATGGAAATGATTTACACTTCTTCGCGTCCTTTOGCCGATTTTGCGGAA
GUTTTAATAAAAGGTTGTATTAAATATCATAAAGAAAACATGACTATIGTTCGTGAAAATCTG
CCTGCAAAAACAGGCTITAAGGTAAGATTTGTATTAACAAAAGGCGATCCTGATGAGTGA

(SEQID NO:108)
MMSMEGIFNEFLNFVEKSESY TLVDQIMDSHLK SHGAYTSIGTY SPKELFQLVK ALAMKNGKPT
SVILQEYGEYLFEVFAKKYPQFFREKKSVFQFLEALETHIHFEVKKL YD Y TELPHFECQYHSQNOM
EMIYTSSRPLADFAEGLIKGCIK YHKENMTIVRENLPAKTGFK VRFVLTKGDEDE '

LZR142Y

(SEQ ID NO:109)
ATGATGTCTATGAAAGGAATCATATTCAACGAATTTCTCAATTTTGTAGAAAAAAGTGAATCE
TACACCCT G’GTAGATCAAA’ITATITATGGATAGTCAT’ITGAAGTCCCATGGTGCCTACACG’I.’C’_I‘
ATCGGTACATACTICT CCCAAAGAATTATTTCAATTGOTTAAAGCGCTTGCTATGAAAAATGGC
AMCCAACATCAGTGA'I’HTACAAGAATATGGTGAGTA’ITTGT’ITGAGGHTI‘TGCAAAAAAA
TATCCTCAATTTTTCAGGGAAAAAAAGTCGGTGTTTCAATTITTGGAAGCGCTTGAAACACAT
A’I’TCATTITCGAAGTGAAAAAATI‘GTATGACTATACTGAACTACCCCA’I'ITI‘GAATGCCAATAT
CACAGTCAAAATCAAATGGAAATGATTTACACTTCTTCGCGTCCTT TGGCCGATTATGCGGAA
GGTI’TA;ATAAMGGTI‘GTA’I"I‘AAATATCATAAAGAAAACATGAC’[‘A’ITG’ITCG’I‘GAAAA:TCI‘ G

CCTGCAAAAACAGGC'ITTAAGGTAAGA’ITTGTA’ITAACAAAAGGCGATCCTG&TGAGTGA

(SEQ ID NO;110) y N
MMSMKGIFNEFLNFVEK SESY TLY DQUMDSHLKSHGA Y TSIGTYSPKELFQLVKALAMKNGKPT
SVILQEYGEYLFEVFAKKYPQFFREKKSVFQFLEALETHIHFEVKKLYDY TELPHFECQ YHSQNQM
EMIYTSSRPLADY AEGLIKGCIKYHKENMTIVRENLPAKTGFKVRFVLTKGDPDE

K8L
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L2F9 .— !

(SEQID NO:111)

ATGATGTCTATGAAAGGAATCATATGGAACGAATTTCTCAATTTTGTAGAAAAAAGTGAATCC
TACACCCTGGTAGATCAAATTATTATGGATAGTCATTTGAAGTCCCATGGTGCCTACACGTCT
ATCGGTACATACTCTCCCAAAGAATTATTTCAATTGOTTAAAGCGCTTGCTATGAA AAATGGE
AAACCAACATCAGTCATTITACAAGAATATGGTGAGTATITGTTTGAGGTTTITGCAAAAAAA

ATTCATITCG AGTGAAAAAA’ITGTATGACT ATACT GAACT‘ACCCCATI‘TTGAATGCCAA AT
CACAGTCAAAATCAAATGGAAATGATITACACTTCTTCGCGTCCTTIGGCOGATTATGCGGAA
GGTTTAATAAAAGGTTGTATTAAATATCATAAAGAAAACATGACTATTIGTTCGTGAAAATCTG
CCTGCAAAAACAGGCTTTAAGGTAAGATTTGTATTAACAAAAGGCGATCCTGATGAGTGA

(SEQIDNO:112)

MMSMKG _WNE'ELNFVEKSESYTLVDQIIMDSHLKSHGAYTSIGTYSPKELFQLVKALAMKNGKF
TSVILQEYGEYLFEVFAKKYPQFFREKK SYFOQFLEALETHIHFEVKKLYDYTELPHFECQY HSONG
MEMIY TSSRPLADY AEGLIKGCIK YHKENMTIVRENLPAKTGFKVRFVLTKGDPDE

W L BEORET

TGGGACCAACI‘CGTATCCTCACTAGACC’I’I‘CCAAGTGGTGGAAGTI'ATACAGCAGGCGGCACT
TACTCGGATACAGAATTTCAGCAATTIGATTAAGGCCATTIGCGAAGAGGACCAATCAGCACGCT
TCTGTTTTTITAGAGGCCTT] (.zG"I‘GAA?(‘A.CATG;TYI‘CCTzﬂn"CI’I‘ATC:GAC:TAAGTGCG(:AA’I*I'}',I,'~
TFTAAAAAAGGACATGACATIAMAGAAHTTIAAAAAGCAHGATGGAACﬁAﬁCATGTGG-
AAGT. GAAAAGTTATACCCAGATGAAACA’ITACCTACCA’!TAGCTATGAAGAGCCTGCT_GCA

CAGGGAGCAGCGCAACATI’ITAAAAAGAAAA’ITACCATTAAGCAGACTCACTGCATGTTAAA
AAAAGATGATCA’ITGTCGTI’I‘GGAGATFACCT’IT GAGTGA

(SEQ ID NO:114)
MKGTVFTSLNDMIIEQF GIETWDQLVSSLDLPSGGSY TAGGTYSDTEFQQLIKAIAKRTNQHASVEL

EAFGEYMFPILSSKCAITFLKKDMTLEEFLKSIDGTIHVEVEKLY PDETLPTISYEERPAANQL VMV YR,
SHRRLCHFAMGLIQGAAQHFKKKITIKQTHCMLKKDDHCRLEITFE

8
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LIE142Y

(SEQID NO:115)
ATGAAAGGTATCGTTTTTACCTCCTTAAATGACATGATTATAGAACAATTIGGCATAGAAACC
TGGGAC{;‘.AACT;CGTATCCTCACTAG_ACC’I‘I‘CCAAGTGGTGGAAGTI‘A’I‘ACAGCAGGCGGC ACT
TAC’I‘CG_GATACAGAATITCAGCAA’I‘I’GATIAAGGCCA’I’I‘GCGAAGAGGA‘CCM’I’CAGCACGGF
TCTGTI‘TFFmAGAGGCC’ITTGGTGAATACATGTI‘I‘CCTATC’ITATCGAGTAAGTGCGCAAT:I‘.'I’I‘
TITAAAAAAGGACATGACATTAAAAGAATTTTTAAAAAGCATTGATGGAACAATTCATGTGG
AAGTAGAAAAGTTATACCCAGATGAAACATTACCTACCATTAGCTATSAAGAGCCTGCTGCA
AACCAATTGGTTATGGTGTATCGATCGCATAGAAGACTCTGTCATTACGCAATGGGGOTCATE
CAGGGAGCAGCGCAACATITTAAAAAGAAAATTACCATTAAGCAGACTCACTGCATGTTAAA
AAAAGATGATCATTGTCGTTTOGAGATTACCTITGAGTGA

(SEQ ID NO:116)
MKGIVFTSLNDMIEQFGIETWDQLYSSLDLPSGGSY TAGGTY SDTEFQQLIK AIAKRTNGHASVEL
EAFGEYMFPILSSKCAIFLKKDMTLKEFLKSIDGTIHVEVEKLYPDETLPTISYEEPAANQL VMV YR
SHRRLCHY AMGLIQGAAQHFKKKITIKQTHCMLKKDDHCRLEITEE

B A

Dd H:NOX(728-899)

(SEQ ID NO:117)
ATGAAGATGCGCGGTATTTTGCCGAAAATATITATGAATTITATAAAAGAGATCTATGGGGAT
GACGTGTTTIGCIK TG'I"I-"I'CTAAAACCATGGGCGAGCCTGTC’ITQATGCCGGGAAATI‘CCTACC
CTGATCAGGTGTTGCOCCAGATIGCTGAAATAGTATGCCAGCGCACGGGCGAACAGCCCAAG
TIGTTTTTTGAAAAAGCAGGGCOTGCAAGCCTGCAGGUTTTTAACAGAATG TACAGGCAGTAC
TITAAAGGGGAAACCCTTAAAGAGTTICTGCTGGCCATGAATGATATCCACAGGCACCTGACA
AAGGACAATCC GGCGTACGCCCGCCTAAA'I'I'I’GAGTATGACGATCAGGGCGATACGC‘ITG?T
ATGACATATAAGTCGCAGAGGGATTACGGAGAATACTTTGTGUGCATCATCAAGGCAGCTGC
GOGAGTTITAAAAAGGAAAAAGTGCGTATCAGCTCGGAGCATGCCGGTAAGGGGCGAACAACG
GCAAGGGTTACATTTATTAAATGA

(SEQ ID NO:118) , , -
MKMRGILPKIFMNFIKEIYGDDVFAHV SKTMGEPVEMPGNSYP DQVLROUMAEIY CQRTGEQPK.LF
FEKAGRASLQAFNRMYRQYFKGETLKEFLLAMNDIHRHLTKDNPGVRPPKFEYDDQGDTLVMTY
KSQRDYGEYFVGIKAAAEFKKEKVRISSEHAGK GRTTARVTFIK

I8N
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Dd Y1391

(SEQID NO:119)
ATGAAGATGCGCGGTATTTIOCCGAAAATATITATGAATITTATAAAAGAGATCTATGGGGAT
GACGTGTTIX CTCATGTTTCTAAAACCATGGGCGAGCCTGTCTTCATGCCGGGAAATTCCTACC

CTGATCAGGTGTIGCGCCAGATGOCTGAAATAGTATGCCAGCOCACGGGCGAACAGCCCAAG
TTGTITTTIGAAAAAGCAGGGCGTGCAAGCCTGCAGGCTITITAACAGAATGTACAGGCAGTAC
TTTAAAGGGGAAACCCTTAAAGAGTTTCTGCTH GOCCATGAATGATATCCACAGGCACCTGACA
AAGGACAATCCCGGCOTACGCCCGCCTAAATTTGAGTATGACGATCAGGGCGATACGCTTGTT
ATGACATATAAGTCGCAGAGGGATTACGGAGAACTTITTGTGGGCATCATCAAGGCAGCTGE
GOAGTTTAAAAAGGAAAAAGTGCOTATCAGCTCGGAGCAT GCCOGTAAGGGGCOAACAACG
GCAAGGGTTACATTTATTAAATGA

(SEQ 1D NO:120)
MEKMRGILPKIFMNFIKEIY GDDVFAHVSKTMGEPVEMPGNSY PDQVLRQMAEIVCQRTGEQPKLE
FEK AGRASLQAFNRMYRQYFKGETLKEFLLAMNDIHRHLTKDNPGVRPPKFEYDDQGDTLYMTY
KSQRDYGELFVGIIKAAAEFKKEKVRISSEHAGK GRTTARVTFIK

(SEQ ID'NO:121)
ATGTACGGATTTOTGAATCACGCCCTGGAGTTOCTGGTGATCCGCAATTACGGUCCCHAGGTG
TGGGAAGACATCAAAAAAGAGGCACAGTTAGATGAAGAAGGACAGTTTCTTGTCAGAATAAT

ATATCATGACTCCAAAACTTATGATTITGGTTIGCTGCT UCAAGCAAAGTCCTCAATCTCAATGC
TGGAGAAATCCTCCAAATGTITGUCGAAGATGTI T TICGTCTITEGCCAAGAATCTGGTTATGAT
ACAATCTTGECG .CCTGGGCTCTAATG’I‘CAGAGAATYFCTACAGAACC’I’I‘GATGC’I‘CTGCAC
GACCACCTTGCTACCATCTACCCAGGAATGCOTGCACCTITCCTTTAGGTGCACTGATCCAGAA
AAGGGCAAAGGACTCATTTTGCACTACTACTCAGAGAGAGAAGGACTTCAGGATATTGTCATT
GGAATCATCAAAACAGTGGCACAACAAATCCATGGCA CTGAA.ATAGACA’I‘GAAGG’I’I’A’ITCA
GCAAAGAAATGAAGAATGTGATCATACTCAATITTITAATTIGAAG AAAAAGAGTCAAAAGAAG
AGGA'I‘T’I’ITATGAAGATCT[GACAGA’I’ITGAAGAAAATGGTACCCAGGAATCACGCAT_ GCC
CATATACATTCTGCAAAGCTTITCCTITICATATAATATITGACCGGGACCTAGTGGTCACTCA
GTGTGGCAATGCTATATACAGAG'ITCI‘CCCCCAGC’I’CCAGCCT GGGAATTGCAGCCTICTGTCT
GTC:I'I‘CTCGCTGGTTCGTCCTCATA’ITGATATTAG’!‘ITCCATGGGATCCTI‘I‘CTCACATCAATAC
TGTI'I’I'I‘GTATI‘GAGAAGCAAGGAAGGA’I"I‘G'ITGGATGTGGAGAAA’ITAGAATGTGAGGATG
AACTGACTGOGACTGAGATCAGCTGCTTACGTCTCAAGGGTCAAATGATCTACTTACCIGAAG
CAGATAGCATACTTTTTCTATGTICACCAAGTGTCATGAACCTGGACGATTTGACAAGGAGAG
GGCTGTATCTAAGTGACATCCCTCTGCATGATGCCACGCGCGATCTITGTTICITITGGGAGAAC
AATTTAGAGAGGAATACAAACTCACCCAAGAACTGGAAATCCTCACTGACAGGCTACAGCTC
ACGTTAAGAGCCCTGGAAGATTGA

(SEQ 1D NO:122)
MYGFVNHALELLVIRNYGPEVWEDIKKEAQLDEEGQFLYRITY DDSKTYDLVAAASKVLNLNAGE
ILQMFGKMFFVFCQESGYDTILRVLGSNVREFLONLDALHDHLATIYPGMRAPSFRCTDAEK GKG
LILHYYSEREGLQDIVIGHKTVAQQIHGTEIDMK VIQQRNEECDHTQFLIEEKESKEEDFY EDLDRE
EENGTQESRISPYTFCKAFPFHIIFDRDLYVTQCGNAIYRVLPQLQPGNCSLLS VFSLVRPHIDISFHG
ILSHINTVFVLRSKEGLLDVEKLECEDELTGTEISCLRLK GQMIYLPEADSILFLCSPSVMNLDDLTR
RGLYLSDIPLHDATRDLYLLGEQFREEYKLTQELEILTDRLQLTLRALED

K80
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{(SEGID NO:123)
ATGTACGOATTTGTGAATCACGCCCTGGAGTTUCTGGTGATCCGCAATTACGGCECOGAGHIG
TOGGOAAGACATCAAAAAAGAGGCACAGTTAGATGAAGAAGGACAGTTICTTOTCAGAATAAT
ATATGATGACTCCAAAACTTATGATTTOGTTGCTGCIGCAAGCAAAGTCCTCAATCTCAATGE
TGGAGAAATCCTCCAAATGTTTOOGAAGATOTTTITCGTCITITGCCAAGAATCTGGTTATGAT
ACAATCTI‘GGGTGTCCTGGGC’I’C’I‘AATGTCAGAGAATTI‘CTACAGAACCTTG ATGCTCTGCAC
GACCACCTFGC’TACCATCTACCCAGSAATGCGTGCACCTFCC’I’ITAGGTGCACTGATGCAGAA
AAGGGCAAAGGACTCATTTTGCACTACTACTCAGAGAGAGAAGGACTTCAGGATTATGT TT
GGAATCATCAAAACAGTGGCACAACAAATCCATGGCACTGAAATAGACATGAAGGTTATICA
GCAAAGAAATGAAGAATGTGATCATACTCAATI’I'FTAA’PI‘GAAGAAAAAGAGTCAAAAGAAG
ATTTTTA i‘GATC'I*I‘GACAGATI‘TGAAGAA.AATGGTACCCAGGAATCACGCATCAGCC

GTC'ITCI‘CGCT GGTFCGTCC‘T CATATI‘GATATI‘AGT’ITCCATGGGATCCT’!TCT CACATCAATAC
TGTTITIGTATIGAGAAGCAAGGAAGGATTCTTGGATGTOCAGAAATTAGAATOTGAGGATG

AACTGACTGGGACTGAGATCAGCTG CTTACOCTCTCAAGGGTCAAATGATCTACTTACCTOAAG
CAGATAGCATACTTITITCTATGTTCACCAAGTGTCATGAACCTGGACGATITGACAAGGAGAG
GGCTGTATCTAAGTGACATCCCTCTGCATGATGCCACGCGCGATCTTIGTICTITTGGGAGAAC

AATTTAGAGAGGAATACAAACTCACCCAAGAACTGGAAATCCTCACTGACAGGCTACAGCT C

ACGTTAAGAGCCCTGOAAGATIGA

(SEQ ID NO:124)
MYGFVNHALELLVIRNYGPEVWEDIKKEAQLDEEGQFLVRIYDDSK TYDLVAAASKVLNLNAGE
ILQMFGKMFFVFCQESGYDTILRVLGSNVREFLONLDALHDHLATIYPGMRAPSFRCTDAEKGKG
LILHYYSEREGLQDYVIGIKTVAQQIHGTEIDMK VIQORNEECDHTQFLIEEK ESKEEDFYEDLDRE
EENGTQESRISPY TFCKAFPFHIIFDRDLYVTQCGNAIY RVLPQLOPGNCSLLSVFSLVRPHIDISFHG
ILSHINTVFVLRSKEGLLDVEKLECEDEL’I‘GTEISCLRLKGQMIYLPEADQILFLCSPSVNB\JLDDLTR
RGLYLSDIPLHDATRDLVLLGEQFREEYKLTQELEILTDRLQLTLRALED

Kl8p

Hs. B1(1-385) 1145H

(SEQ ID NO:125)
ATGTACGGA‘ITI‘GTGAATCACGCCCTGGAGT’I‘GCTGGTGATCCGCAATI‘ACGGCCCCGAGGTG
TGGGAAGACATCAAAAAAGAGGCACAGTTAGATGAAGAAGGACAG‘ITI‘CTI‘GTCAGAATAAT
ATATGATGACTCCAMAC’I‘I’ATGA’ITTGGTI’GCTGCTGCAAGCAAAGTCCI‘CAATCTCAATGC
TGGAGAAATCCTCCAAATGTTTGGGAAGATGTTTT TCOTCTITTGCCAAGAATCTGGTTATGAT
ACAATCI’I‘GCGTGTCCTGGGCTCTAATGTCAGAGAATITCTACAGAACC’ITGATGCTCTGCAC
GACCACCTTGCTACCATCTACCCAGGAATGCOTGCACET: TCCTTTAGGTGCACTGATGCAGAA
AAGGGCAAAGGACTCATTTTGCACTACT ACTCAGAGAGAGAAGGACTTCAGGATCATGTCATT
GGAATCATCAAAACAGTGGCACAACAAATCCATGGCACTGAAATAGACA’I‘GAAGG’ITA’I‘TCA
GCAAAGAAATGAAGAATGTGATCATACTCAATTTTTAATTGAAGAAAAAGAGTCAAAAGAAG
AGGAT‘I’I’ITATGAAGATCTTGACAGAT’I‘TGAAIGAAAATGGTACCCAGGAATCACGCAT‘CAGCC
CATATACATTCTGCAAAGCTITICCITTICATATAATATTIGACCOGGACCTAGTEGTCACTCA
GTGTGGCAATGCTATATACAGAG”ITC’I‘CCGCCAGCTCCAGCCTGGGAATITGCAGCCI‘TCTGTC’I‘
GTCTICTCGCTGGTTCGTCCT CATATTGATATTAGTTTCCATCGGATCCTTTCTCACATCAATAC
TG'I"I"I‘TI’GTA’ITGAGAAGCAAGGAAGGA’I’I’GT’I‘GGATGTGGAGAAA’ITAGAATGTGAGGATG
AACTGACTGGGACTGAGATCAGCTGCTTACGTCTCAAGGOTCAAATGATCTACTTACCTGAAG
CAGATAGCATACTTTTITCTATGTICACCAAGTGTCATGAACCTGCACGATTTGACAAGGAGAG
GGCTIGTATCTAAGTGACATCCCTCT GCATGATGCCACGCGCGATC‘TTGTI’CTIT’I‘GGGAGAAC
AATTTAGAGAGGAATACAAACT CACCCAAGAACTGGAAATCCTCACTGACAGGCTACAGCT C
ACGTTAAGAGCCCTGGAAGATTGA.

EQDNOu26)
rLQMFGxMFFvBCQEsGYDTILRVLGSNVREFLQNLDAL}H}}&ATWPGM&APSFRCTDAEKGKG
LILHY Y SEREGLQDHVIGLKTYAQQIHGTEIDMK VIQQRNEECDHTQFLIEEKESKBEDFY EDLDRF
EENGTQESRISPY TFCKAFPFHIIFDRDLVVTQCGNAIY RVLPQLQPGNCSLLSVFSLVRPHIDISFHG
ILSHINTVFVLRSKEGLLDVEKLECEDELTGTEISCLRLKGQMIYLPEADSILFLCSPSVMNLDDLTR
RGLYLSDIPLHDATRDLVLLGEQFREEYKLTQELEILTDRLQLTLRALED

K8Q
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