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L. — PG LR R A a9, LA &8 /b —Fh g it 43 /b — P S 45 & Bl B 5 12 B A I 2R A
Z /D — P i B /> — Pl i B B O i I ) S R RN 2 D — P e A H R I 1 - IR 5 - M S 2%
TEHER

2 AR A AR L R LT I 1 B SR TR i 26 AR, b B i A AR 0 A 3k 1 PR R T U L S B
J& - B B AT B R I 2R

3 MR AR B R 1 52 T I f 2 R TR 5 A A2, L rh B i 2 AR W A 4B A R B (LIRS
KE)

4 AR b AR L SR HR AT — TR I 1) A SR R AR AR, o ik 2 /b — Rl gm bt 22 /b —
Fhs 45 & PEBE e i B E LR 2 fps s

5. MR o AU ZE SR AT — TRl (1) 5 RS A AR ), I AR BT B D — g i A 2 —
TR EERE L R BRI 2L R R err 1,

6 . FR A AR ZE SR AT — TP 1) L RS AR AR ), A i B /D — Fh g B H R I
1 - TR 5 - I S 1) 2% 3 25 PR fEmpdh .

7 AR YR IR EE SR A AT — TR 2 B R A 2R, o b B iR A AR i B 2 /D
—Fhgmi A2 —PhEEFE R BRI SR IR, R ARtk L,

8 . MR b AR ZE SR H AT — TPl (1) 5 R JS A 2R ), AR IR TS A AR W ie B B B b
— Fhgmht A /> — i R IR SR ) BE ] R R tal 1,

9. MR b AR ZE SR AT — TRl (1) 5 RS A 2R W), I R TR TS AR AR W ie B B b
— Phm B I - 2- W A - 3- I AR B B RS s 4 8% 1 (Dhaps - 1) IR IE S5 A

10 ARG 3R BRI 3R A AT — I B i 1) 2 32 IR S AR A, L b Bk 22 /0 — P g i 22 /D>
— P 25 G i i 12 R AR A L BT 2 /D — Pl g0 22 D — P i S B O i i ) R R L BT A
F /b —Fh gt /b — R 2 B B ) JE RN/ BT 2 /b — P i 2 /b — Fh e — 35 I I 3
Bl ) 2 R i R 0K

11 —FhoREEHERE I 46 5 1, ALFE DL N 2P IR
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PR R B £ Y

RAR G
(00011 A KW B F - LE B0 AR A2 77 IR BRI 10 P ik DR T A A W AN A Y ol 3k 2 2k DR TS
AW 2 o BRI (R )5 1

HREAR

[0002]  EAER, AATTHYAEE 7 ORI B 2 6 1) H 2 G i v 2 2 30 T 1 an 2 B0k
PRI (DMT2) %5 55 IR AH 5% [R5 08 MU AE PR KR 086 o 24>, I IR 7 577 AR 3 s LW 7K~ i
et WA AE A DA DA T DA AR 8 R B0 o 1) XU, A7 ) T R RR M 58 i e, A7 ) TV 97 R/ B
TR K 5 IBEAE 5 B A iE o

[0003] 7R BEHE P & — A R SR AF AL 1 DU B I , b1 T RS R 1 P o RT3 1) R FH 4, 72
it b rpBkol i AR — KR (N AL R ] R TG B ) TR OB (ML L 61 0 19 L 05
) MR B it (A il Rk 4 2005 ) v 5 A7 R EERE I (H R AR AE T NSRS M A=
YA Qo BR A RAR AL 2R I3 2R R LR AR o T Ho o 8/, R e R AR
B G AE RN BB, PRI 5 B s T A A A AR BB EE , FLU A R R/ o R 2 4K
TN () B R AN 2 A2 A AR AR, I BLAEAS 25088 TS AN B 2 7KF I L T R
HHEME 2] R (Regnat®E N\ ,Erythritol as sweetener—wherefrom and whereto?,
2018,Applied Microbiology and Biotechnology,Vol.102) . ttab , 7% B HE B5 AN S50 , $fa
JE » & i R AR PR AIS T RERE o T VAR O OB, R BRI I BN S AE IR AR R O
J8.10% (w/v) F7RBERE I 0 S RE 2 HEAE FJ60-80%

[0004]  JRiM, 5 FARE RS (4n L ALHERE ACHE RS T B 7 L FLWEE AN 22 27 W) AHEL , R SR
B A A AR B ARE  BIE 4 N 1k, FR e MR AN BE LA ML A E 1 07 2Nk AT 46 7 A2
77 o FE TRl T A3 FH AR A7) AR i B A 77 A e W T 7 B AIK (Moon§ A, Biotechnological
production of erythritol and its applications,2010,Appl.Microbiol.Biotechnol.,
Vol.86) .

[0005] £ BEFI LB v, o5 A Tt I P 98 P B R X W R 420 7 AE 1Y) o R B W 2 D -
TrREENE - 4 - BEIR I L 22 BETR A AN J= 38 JR AR a0 S ) o B Tt R T LI S b DA AT T
Vg B RE () 40 4 % B4 )& (Aureobasidium sp.) B F & (Trichosporonoides sp.)
I 2% 82 % B (Candida magnoliae)) % 7R #E RS A M AR L 38 I (Ishizuka’s
N ,Breeding of a mutant of Aureobasidium sp.with high erythritol production,
1989, J.Ferm.Bioeng.,Vol.68(5) ;US4939091A;US5962287 A;0h%: N\, Increased
erythritol production in fedbatch cultures of Torula sp.by controlling
glucose concentration,2001,JIM&B,Vol.26;Koh% A\ ,Scale-up of erythritol
production by an osmophilic mutant of Candida magnoliae,2003,
Biotechnol.Lett.,Vol.25;Ryu% A\ ,Optimization of erythritol production by
Candida magnoliae in fed-batch culture,2000,JIM&B,Vol.25) . FiT IR EEL | 42
R B 77 A AR AR T 77 (Jovanovic®E N, 2013) < SR, MAS [R] B AR SRAS 1 2 S 0 I 1)
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PR T A P R YR AR
[0006] | tL, 75 SR 75 EE— A AE M HORTE DA e A 77 R B I 1) 7 o AN R Bl e A
BRI SR 1) T R 1 A B R 532 AR i R ) i 308 T AR A 5 Y ) e J AL i 2B A4
AR 8 A W 1) 7 S AR I 1 1 26 D5 72 o

LZRARE

[0007] A BRI Je — Pl JE PR Jog AR AR, HoA 5 22 /D — P b 22 /b — B 25 6 W I
Hin B R | 2D Fh g b 28— iR S I TR P ) A DR A A b — Mg i H R R L -
PR 5 - It S (1) 2 v JE A

[0008]  FEA K BH ) — MG St 77 Z8 T, B i 5k DR I A AR ) A 22 R SR o A et , Pk
JE5 A AW i H A BE TR & (Hypocrea) 7582 J& (Gibberella) %)@ (Aspergillus) MIH &
J& (Penicillium) 22K B LR, BTl I A= A W a2 ik B 4048 A A 1R (Hypocrea
jecorina, (B IK K% (Trichoderma reesei)) .77% # (Gibberella zeae) . B 5
(Aspergillus niger) fJ 5 i % (Aspergillus nidulans) fr=#5 % (Penicillium
chrysogenum) HJ 22 IR E1H .

[0009] AR I BH ) — AN RE 0 1) ST 77 S v, e i R A AR A 2048 R R B (CRRLEGOR
F7) Uik, B i J ] 6 A AR 2 T B IROK 22 B PRk QM6a A tmusbh3.

[0010]  FEAKBHE 1 —ARIE ST b, BT id 22 /b —Fh g b 22 /b — P 25 5 W I i i 2R
H 3L K2 fps 1, R A2 i AL K fps 1. ik , ik 22 /b — i dgm i 22 /b —Fh i 45 & b
Pt iz B 1 1 JE DR 2 >R E BRI B B Cps 1, r il 2 >R B BRI B B ) 35 S AL ) fps 1o
[0011] 785 — i SEHtiT7 R, Brid 220 — P 22 /b — Fh iR 45 & W I e s R 3 ) B
BESEQ ID No. LKL ERFF 1, 45 ) & HSEQ ID No. IR MR Fr A 4L AL -

[0012]  FEA K BHIIARIE SCHE 7 v, Bk 22 /b —Fhgmfid & /b — P &5 & BB e i SR A 1)
R E5SEQ 1D No. 1LEAZ/80% ik 2 /085% ik 2 /090% ikt 22295 % (ML ik
2/096% ik £ /097% ik 2 /098 % ik 22299 % 7 A1 Rl — MR AZ H IR 7 A1 ik i,
BTk 28 /b — i i 22 /> — P 45 & iR i e B AR R FH 5 SEQ 1D No. 1RA £/080% .
flLik 2 /085% ik 2 /b90% ik £ /095% ALk /096 % ik /D97 % Lk E D
98% ik 22299 % 7 A [F]— 1 AL T IR ST 51 4 B

[0013]  flLikth, Bk i 4 & MR BE e 12 28 AL 7 SEQ 1D No. 20 LRI 41, i il =2 HH
SEQ ID No. 22 R MR PP HI 4L AL -

[0014]  fjEidetth, pirid i &5 & HOBERE #2312 SR 5B 5 SEQ 1D No. 2 BA #/080% fiLik 2 /b
85% LIk 2 /90% Ik & /095 % ARk 296 % ik 2097 % ik 2 /098 % ik &
199% J7 3| [F]— P ) 2 L TR 7 51 o AR HE— P ARIE I St 77 S8 b, Pk I 45 & I B i i is iR
HH5SEQ ID No.2HFE/D80% MLikE/85% ik £ /090% ik 2 /095% MLk 2 /b
96 % ik 22,097 % ik 2 /098 % (AL ik 2 /099 % JF A [F] — PR LR 7 S ZH R

[0015]  FEA KB ) — ik St 77 v, Pk I 45 & B BB BE 4% ia B I AL SEQ 1D No.2
HE I RIER 71, Forp— AN L AN R IE = A ik oA RIE A ik B ik
JNAS AR STUAS VHEIE A 2 TR A L Ath R IR A7 AE L R B 48 o 7 AR5 ol A0 32 1) STt T 8
o, FTIR B 45 & P B3 B L& SEQ 1D No. 2/ 58 AR5, Kb & Z 4>

4
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k2 N iR 2 )\ A VRiE R 2 LA IE R 2 S A ik 2 A ik i 2 U4
ik 2 = A ik i 2 A VIR i 2 — AN R R L Ah R SR I 2 R B 4

[0016]  FEA K BRI Lt 5 & b, ik 2 /0 — Fh g i 2 /b — Fh R B b 5 i 1) 3 [ 2
errl, KEAlE D PR M err L ARIEN , BTk 22 /0 —Fhgu i 22 /b —Ph JR 6 15 Ji7 1 117 2 [R)
errl, Al R EMFMRAK KA R ERAE . BMEN RS WMAE (Fusarium
graminearum) ffJerrl.

[0017]  FEARE STt 5 S, BTk 2 /0 — Rl i 2 /D — Ff ik b O 5L A 25 [R5 SEQ D
No. 3MIAE TR 41, 45 7 52 HSEQ ID No. 3fIAE T IR 91 2H i o

[o018]  fRideth , Fridk & /0 —Fh g i 28 /b — Fofi 75 6 W 0 Jir I P 2 TR0 & 5 SEQ 1D No. 3.2
HE80% it 85% ik E D90% ik E D95 % MLk E 096 % MLk 29T %
ik 2098 % ik 2 /099 % J7 41 A — PR AL T IR 7 41 » AT it 22 /b — Fh 4 i 22 /> — Pl o5
WA JE )L K], B 5SEQ 1D No.3H A £/080% ik 2 /085% MLik /090 % ik & /b
95% ik 4096 % R IE 2 /097 % ARk F /098 % Lk A2 /099 % R B[R] 1 A% R T
B ZH Ao

[0019] AR EHh , BT IR 75 5 K% 14 I B B0 5 SEQ 1D No. AR R BT 41, Kl /& HSEQ 1D
No. 4R FEIR T HIH i

[0020]  FEACIEEMI St T b, BTk AR #E A0 R B 60 5 5 SEQ 1D No. 42 £/080% iik
Z/085% ik E90% Mk B 95% Mk B 96 % MLk E 9T % ik E D98 % AR
1% 2271299 % [y A [F]— PR 2 L TR 7 51, Pk 7 B 538 IR B FH S5 SEQ 1D No 454 2 /080%
Mok 2 /85 % Ak 2790 % Atk /095 % ALk & 096 % ALk & D97 % ik F /D
98% MLk 221299 % J7 51 [F]— 1t I R LR T 41 4L R

[0021] {3kl , ik 7R 40 A JR B 6127 SEQ 1D No. 4t 5E LR B FF, Hoh— AN Ak
A I = A Rk BAS IR NS kLA IR A A R IR AR R B
FA TR ARATAE (1) 28 FEBR E #e  7E AR I PR I L S it 77 8 1, BT il e A )5 Wi £ & SEQ 1D
No. 4 LA T I, b2 T4 ik 2 WA ik 2 )\ ik &2 Ak
i AN kR Z A kR Z A it & Z = A iR 2 WA kR 2 — 1R
SRR AR R IRATAE [P Z IR e

[0022]  FEA K BH ML ST 7 b, BTk /0 — Fhgn il H 22 B 1 - AR5 - I AU B 1 R TG 2
Xl &mpdh.

[0023]  ffR ik, BT idk 22 /0 — b g o s 25 DR 3 26 AR D 10 HE 0 T 1 - BRI 5 - o S 1 228 TR 7 2
TEHTEL A SEQ 1D No. 12[AZ H R T 41, Rl 2 S i T HHSEQ 1D No. 12 A% T R T 41 4H F o
[0024] iR ik, BT Ik 22 /b — b G o s 25 DR 3 26 AR D 10 HE 2 T 1 - BRI 5 - o S 1 228 TR 7 2
AT 5SEQ ID No. 12 B4 2 /080% ik 2 /085% MLik 22/590% (fLik 2 /95% (i
A 096 % RIEZE D97 % Ik E D98 % Lk A 99 % T B[R] — 1 A% R T A 7E 5
— ML B SE T R, BTIR 22 /b — Fh G A B DL 85 AR AR ) () H B B 1 - IR - i Ui 1) 23
PRI 7E 2 35 A F 5 SEQ ID No. 12 54 E/80% ik & /085 % ik & /90 % Al ik % /b
95% ik 42096 % R IE 2097 % ARk F /098 % Lk A2 /099 % R B[R] 1 A% R T
Bl ZH Ao

[0025]  flidktth, JRVE AT EHHSEQ 1D No. 2% FF R 7 1 4t (1) H 25 B 1 - W IR 5 - i S B
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SEQ ID No. 132 LT 1, FEll =& HSEQ ID No. I3[R Z LR 2H Bl

[0026]  ZEARE 9Lt 77 S, 25 BT HHSEQ ID No. 120K 4% R 7 1 4 i 1) H 55 B 1 - B
5-Mi S L& 5SEQ ID No.13E.4 £ /080% Akik E /85% ik 2 /090% Ak ik & /b
95% ik 42096 % R IE 2 D97 % ik F /098 % Lk £ /099 % R B[R] 1 I R L R T
G R AL )52 , IS RTEHSEQ 1D No. 12 A% B 7 4 4wt 1) H- 52 BE 1 - W R 5 - it S0 E
5SEQ ID No.13H A %#/080% ik % /85% ik % /90% ik & /95% ik & /b
96 % ik 2097 % ik 2098 % ik 24299 % T H [F] — 1 I R R IR T S A K

[0027]  flikth, JRTE AT EHHSEQ 1D No. L2[IR%FF R 7> 51 4 i (1) H 25 B 1 - R IR 5 - i B
SEQ 1D No. 1395 X IR IR T A, Hrp— A LIPS Lit = A ik BAS k7S A
Ik -EA L )\ ARIE A E AR RR Y A R ARG R R B e 7R R W
AL I S htE 77 S b, RIGE AT EHSEQ 1D No. 12MIAZ IR P 51 gwtis 1) H B2 B 1 - B IR 5 - I AU B 6L
FSEQ ID No. 13 E XA 74, Kb &2+ ik &2 A Rk &2 )\ A~ ik
w2t MR Z AN k&2 A ik k2 U Rk R 2 = A RIE & Z A R
W f % — N R IR A R IRAFAE VR B e

[0028]  FEAKBAMY 3 — ML St g S, MR 1 i 2 20— Fol e A 1 05 DL A AR )
HEREEL - IR5 - U B 1) & JE A

[0029]  FEA K BH R IE ST 5 b, FTid 2 /0 —Fhgm b 4 2L N A AE G BB 1 1 - B
5- W B ) g R R R AE T R 1

[0030]  7E— AR I% (1) S it 77 28 v, 30 3o 25 TR e o » 4o ) A 22 TR 5 3, (5 T ik &2 /> —
O i 2t 5 R 2R A ) ) H R I 1 - IR 6 - I SR 1 2Rk IR R vy o A a2 b, ot A FH R 2
P 35 TR 5 40, A T3 25 /> — b G L) 2 35k IR 8 26 AR W 0 H 0 I 1 - R 5 - T S I 1) R 3 L IR 2k
i o

[0031]  ZEA & B — AP0 St 77 2 v, 3 ek 2 (R 40 g, R ) A 38 o 51 SR A 1R o9 D) Bl
(meganuclease) BEARZNIAZER G (ZFN) % 0SB TR RS 0 A% BRI (TALEN) Bl38 it Bl
T 1A AR [ I 14 R 0 SC 2 7 471 (CRISPR) R 4e , 8 il 28 /b — 2 s 2 Dok IR JE3 26 A= 0 114
H R R - ERS - I SR 0 2R 9 S R 2R 9, Rl e 2 o AR T RE I 1

[0032]  FE—AMFRAIPLE ) St 7 S rp, BT iR e L R B AR AR B & &= b — A ik 2/
A PR 2/ = A AR 2 B AU AR IR N E D FAS 7 A s R ] o AL i b, i i 22 /D
— P R A IE LR E G R - 2- A - 3 - i SR PR R I 4T 1 (Dhaps - 1) [ 241K | 4wt
FREEE IR FH R 7 (EUF) (56 K] | 2 0 7/ e i B g (EYKL) PRI [R] | G B /s 8 0 B2 it S 1
(EYD1) [ 25 [ G i 7 B ik e S A T 1 (EY T 1) (1% 22 [ N G ) 7 B 0 e S A T2 (EY 12) 2R
[0033]  FEA K BH HARC % St 5 S8 FP 5 BT 25 /0 — b 5 A SR 0 5 DR S i i R - 2 - T -
3- Wi A PR BRI 46 5 1 (Dhaps-1) I2E A o Lt b , 2 0 % 25 DR 65 A 2B W) (RO B G - 2 - I & - 3 -
it 45 P I R I 47 i 1 (Dhaps 1) [ 43 /b — P BE R 7E WG AT EL 3 SEQ 1D No. 1AM H R 751
FE R S IERTHHSEQ ID No. 1AM T BR T 51 4H 1 o

[0034] I idk dh , G AL 2% 25 IR i A AR D IR R - 2 - - 3 - i S8 PR B R IS 47 186 1 (Dhaps 1) 11
F /b —Fh B R E BT A5 5SEQ 1D No. 1454 £ /b80% Jkik % /085% ik 22590 % Ak
A 95% RIEZE D96 % ik E D IT % Lk A 98 % Lk A2 4299 % 7 A IR — M %
TR H o AF 57— AR IR S T R, g i 55 (R 8 A= AE W (P R IR - 2 - B - 3 - it S B I TR it

6
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%M1 (Dhaps1) ()2 /b —Fh LK 3% T 5 SEQ 1D No. 14 54 £/080% Mtik &= /1>85% At
A D9I0% Ik ZA95% Mk E 096 % i 9T % ARk Z 098 % MLk P 99% I
B[] — 1t (A% R 5 51 L o

[0035]  flidktth, JRVE AT EHSEQ 1D No. LAIRZ TR 17> 51 S i (A IR - 2 - B & - 3 - Fid S8 P Bl iR
MGG 1 (Dhaps1) BL 7 SEQ 1D No.15HIEZERR)T 4, Kl & HSEQ 1D No. 15[ LR T 5
A

[0036]  ZEAE St 77 &, S AT FISEQ 1D No. 14FRE TR FE 51) 2 i () Bl 182 - 2- i - 3 -
Jiit 2B B B e 4 B 1 (Dhaps1) 12 5SEQ ID No. 15 EA £/080% Lik & /085% ik & /b
90% flLik 22 /095 % ik 2 /096 % ik 297 % ik £ /098 % ik 42299 % T Hi [F] —
PE I S B8 7 91 o R B IR 12, VG BT FHSEQ 1D No. 14 A% EF B8 17 51) 2 ) PRIl 1% - 2 - it
A.-3- A P PR S 45 5 1 (Dhaps1) F5SEQ ID No. 15 H4 £/80% ik £ /185% ik
Z/090% ik E95% i 096 % RIEE D97 % Lk E 98 % (LI ZE 199 % 7 A
A — MR L RRT B 2 k-

[0037]  flidkth, VG ATEHHSEQ 1D No. LAMIRZ TR 7 1 S i (A R - 2 - B & - 3 - Jid S8 P B iR
45 EE1 (Dhaps1) BLESEQ 1D No. 15H & LR IR T 41, Foip— A Mk AS R IE = A
PRIk FAS ARIE S LA R A RIE A I A IR R B AR ARAEAE R
FERR B ¥ AE A R AL I St 75 FE R, RIE HTHISEQ 1D No. 12[A% B R /7 51 dm b 1) H 2
1 -5 - I AME AL & SEQ 1D No. 13717 LR ERT Y, H &2 T4 ik & 2 L.
ik )\ k&2t hiERZ AN kR Z AN RERZ A kR Z =
ARk 2 A VIR iE i 2 — AR IR R A R IR B R B 4.

[0038]  FEA KA 3 — NSt T7 S, BT IR 22 /b — P Iy A1 1) 2 4% 22 IR 2 G L) 71 3 A T )
FA IR (BUF) 38 [R] o AL 3% 1 , IT s 23 21— oo s A e 31 IR J65 A= 26 0 7 0 R IR 1) 6 1R
(Buf1) 7ERIGHTEL B SEQ 1D No. 16[AX T IR /7 41, 4 ol & SR AT EHSEQ ID No. 16[A% TR
FF 5 A

[0039]  ffR ik, BT ik 22 /b — Fob G it 25 DR 3 26 A ) 71 e il B ) P R 7 ) 225 1] (Buf1) 2R3
AT S 5SEQ 1D No. 16 EH £ /080% ik 22 /085 % ik 227090 % ik 427095 % itk
2/096% Ik 297 % ik 2098 % ik 2 /099 % [ B[R] — 1 B AZ H R A ARl A
T B A2 5 FITIR 8 /b — i 4 R A 225 (R 55 A A ) 1 e W B R P IR 7 () 222 (8] (Buf1) RE AT 5
SEQ 1D No.16H A% /80% ik % />85% ik 2 /090% Mtik 2 /095 % ik 2296 % .
ik 2097 % ik 2 /098 % ik 2 /099 % 7 4 [F] — M RUAZ IR P 51 2H 1l o

[0040]  flidktth, VG AT EHHSEQ 1D No. 6% F R 7> 41 4 i (1) 7 6 W5 B2 FH IR 7 (Buf1) £
TrSEQ ID No. 17THIZEEIRITF , il /2 HSEQ 1D No. 172 SR 4H 1k o

[0041]  ZEACEAI ST b, RGBT FISEQ 1D No. 16 FIRE TR R 5 471 20 5 1) 7 e e )
K7 (Bufl) f44 5SEQ ID No.17HAG E/80% ik £ /085% itk 2290 % i1k %= /b
95% ik 2096 % R IE Z D97 % ik F /098 % MLk £ /099 % R B[R] 1 R L R T
F AR IE A2 , J3E AT FHHSEQ ID No. 16 A% IR 5 71 9 L) 114) 7 3 4R 1) FH [ (Buf1)
H5SEQ ID No.17E4 % /080% itk 2 /85% A%k /90 % ik /095 % ik 2 /b
96 % ik 2097 % i 298 % ik 24299 % T H [F] — 1 I R R IR T S A K

[0042]  flidktth, JRVE AT EHHSEQ 1D No. L6 FF R 7 41 4 i (1) 7 6 5 B2 FH IR 7 (Buf1) £
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P SEQ ID No. 1791& LRI 741, Horp — AN RIEPIAS LIE = A ik BAS R 7S
A LB LIE A AR TUAS IRIE A S IR R A AR R IR AE R B e A A K
B IR A 26 St 7 22 b, & T B SEQ 1D No. L6 A% EF 1R 5 471 4t B 1) % 4 038 52 ) P BR) 1
(Euf1) BL#SEQ 1D No. 179 X IWEEIR T A ik i %2 > Rk &2 LA ik s 2 )\
MMk 2 EA IR R Z AN ik R A IRiERZ U ik 2 = A ik 2
P % B 2 — A SRR A R SRAFAE B 2 LR B e

[0043]  FEA KB B —NRE I B STt 7 22, B 2820 — A S5 A 2R 0 2 R 2 G i ol
BERE G (BEYKL) IR R o Lt b, BT IR 22 20—/ G R A 6k [R5 2 A 400 1) 71 B Do g 1 226
Al (Eyk1) 72 R 7EATEL & SEQ ID No. I8HIRZ TG /7 41|, el =& 3 H FHSEQ ID No. 18X 1
R ZH % o

[0044]  ARFEA K B 53 — MR SE i 5 52 5 BT 25 2 — oo g R A D R J5 A 2 ) 1) s e
B LR (Bykl) 3G BT AL 2 5SEQ 1D No. 18 ELH Z/80% ik & /085% A itk % /b
90% ik 22 /095 % ik 2096 % ik 297 % MLk £ /098 % ik 42299 % T A [F] —
PERIAZ FFBR 17 5] o 5 Sl AIC 326 10 A2 5 BT 3R 22 2> — Tl G L 2t 5k R 9 A A4 0 s e R 5 i 1 S 1)
(Eyk1) 76235 BT H 5 SEQ 1D No. 18 HLA #/080% ik 2 /085% ik /90 % ALik £ /b
95% ik 42096 % R IE 2 /097 % ik 2 /098 % Lk £ /099 % R B[R] 1 A% R I
B H Y

[0045]  fRidktth, eV AT HHSEQ 1D No. I8MIAX T ERIT 51wt (1) 7 & Wl G (Eyk 1) 17 SEQ
ID No. 19FZ FMR T4, i 7l /2 HSEQ 1D No. 191 2 IR 4H 1k o

[0046]  ZEARE STt T 2, BTk 2 & BT HSEQ ID No. 18FIRL T 1R FF 51) 2w i (1) 7 G A T ity
(Eykl) 2% 5SEQ 1D No.19HA 2 /80% ik 2 /85 % ik 22590 % ik 22595 % .
it 257096 % ARk /097 % ik 98 % ik F /D99 % FE A [F) 1 s LR 4
BIPLIHE P, Tk R VEHT HISEQ 1D No. 184X T L /7 51| 4 ) (1) 75 5 B Vg (Eyk 1) H1 5 SEQ
ID No.19EA % /80% ik £ /085% ik /090 % ik 47095 % ik 2 /096 % itk
FE/b97% ARk E98% ik F 99 % A [F] M R R A1 2H o

[0047]  fRidtth, eVE AT EHSEQ 1D No. I8MIAX T ERIT 51wt (1) 7 & Wl G (Eyk 1) 17 SEQ
IDNo. 195158 ISR 741, Ho A — AN ARIE I A R IE = AN ARk TS Ik A ik L
AN LI J\AS CIE U RIE AN S R 4 A R SRAFAE (R 2 PR B 8 o 78 AR B e
SEE T A, BT R VEETHISEQ 1D No. 184X HF L /7> 51| 4 ) (1) 75 5 B Vg (Eyk 1) £175 SEQ
ID No.19HE XMAEERFH, HhxZ AN kx2S ks E )\ fhikkZ L
MMk Z A A iR 2 A k2 U RiEEZ = N kR Z A kR Z
— AN IR AN R AIRATAE [ IR e

[0048] A K BH B35 St 5 &, FITadk 25 /0 — b 93 A 1) 2 35 2 TR A G ol o7 i e it
fitg (EYD1) FJRE R o At e 5 28 /0 — Fob g i 2 2 IR JE5 A 26 ) 7 e o e ot S5 P 6 18] (Byd 1) 7
FRIEHTEL A SEQ ID No. 204X HF B 7 41, 45 i) J& RGBT HHSEQ 1D No. 20 A% H R 7 51 4H.
Fi o

[0049]  ffR ikl , BT Ik 22 /b — b G i it 25 DR 26 A= ) I e il 1 M LB T 22 1R (Eyd 1) V& I
£ 5 5SEQ 1D No.20H 4 £ /080% ik % /085% MLk £ /090% ik 2 /095% MLk &
096% Mk 2097 % ik F 098 % LIk F 099 % JF A [E] — M AL TR 7 51 o 15 A R B

8



N 116034163 A W OB P 7/16 W

(07 55— AL IR S ft 7 SR b, BT I 32 /b — o g 0 0 356 [R5 A A W 7 4 W I e S I 1 2 [
(Eydl) &35 AT 5SEQ ID No.20H 4 F/080% ik & /085% ik & /90 % Ak ik % /b
95% ik 4096 % R IE 2 097 % ik £ /098 % Lk A2 /099 % R B[R] 1 A% R T
B H Y

[0050]  flidkth, JRVE AT EHSEQ 1D No. 20 A% R 17> 1 4 i 1) 7 6 1 B it S (Eyd 1) L3
SEQ ID No.21fZ LT 41, Fill & HSEQ 1D No. 212 R 24H B

[0051]  7EHRIESTHE T ZH, 3G RT FHSEQ 1D No. 20f¥A% T BR T 51 9 i 1) Ak s 48 1L i & il
(Eyd1) B. % 5SEQ ID No.21 HA E/80% ik & /85% ik &= /90% ik 2 195%
3t 257096 % ARk /097 % Uik = A98 % ik FE /99 % FE A [F)— 1tk A S LR 4
FIPLIEIR2 , RIE HT FHSEQ 1D No. 201¥IR% R 17> 71 4 A 110 715 S 4 1 i 086 (Eyd 1) 55 SEQ
ID No.21 HA % /80% ik % /085% ik /090 % Mtik 47095 % ik 2 /096 % itk
F/b97% ARk E98% ik F 99 % A [F] M R S R 41 2H o

[0052]  flidkth, JRVE AT EHSEQ ID No. 20 A% R /7> 1 4 i 1) 7 6 1 B i S0 (Eyd 1) L3
SEQ ID No.21H5E IR EEIR T A, Hrp— A AR A it = A ik A k7S A
MIE-EA L\ ARIE A E AN BB A R ARG E R R B e 7E AR R W
AL I S htE 77 S b, SRIE AT BHSEQ 1D No. 20 A% IR FF 51 G i 1Y) 7% 3 4 T i S0 (Eyd 1) L
FSEQ ID No.21HE AR 74, Kb &2+ ik &2 LA Rk &2 )\ A~ ik
mZ LN MR Z AN k&2 A ik k2 U Rk R 2 = A RIE & Z FA L
W f % — N R IR A R IRAFAE VR B e

[0053] 7R J BH AR I S it 7 e v 5 222D — i 5 0 1) 2 3 2k TR A 4 1 7 58 3 2 S A T 1
(EYT1) [PIZEEH o e e i , 23 2 — i s i 2 5k IR JE3 A A 40 7 e 1 S RO TG L ) 222 IR (By i 1) 2R3
AUELESEQ ID No. 22X H IR T 41, e il 2 2oV B FHSEQ 1D No. 22[WAZ H R /7 H1 2H Bt
[0054] R M ade L, 22 20— il o i e D5k K 3 2 A 400 i 88 W I S AU T L T 225 1K) (By i 1) 2R3
AT S 5SEQ 1D No.22 57 £ /080% ik 22 /085 % ik 227090 % ik 227095 % itk
2/096% Ik 297 % ik 2098 % ik 2 /099 % [ A [F] — 1 HIAX H R T A o FE AR K
W 1) 55— AR IR St 77 S, &8 /b — P i 5 J2E (R 28 AR W) 7 B R B S A R LI 25 1R (Eyi 1)
JEHTEH S SEQ 1D No. 22 5 £ /080% ik 2 /085% ik 2 /090 % Hik 2 /095 %
A 096 % ik 2097 % ik A /098 % ik A2 2299 % [ A1 [l PR (A% R T A1 4L K
[0055]  fRidkth, ey AT HHSEQ 1D No. 22[WA% T R JT 51 Jm b (1) 7 il i S A B 1 (Eyil) £
PrSEQ ID No.23HZ FMRT 41, i 7l 72 HSEQ 1D No. 231 2 IR 4H i o

[0056]  7EHRIESTHE T, S VG HT FHSEQ 1D No. 22[A% T BR T 51 9T 1) Ak S 4 L. S W Tl
1 (Byil) &% 5SEQ ID No.23HA % /80% ik 2 /085% ik 2/090% ik 2 /95% .
3t 25796 % ARk /097 % Uik 98 % ik F /D99 % FE A [F] 1k A s LR 4
BIPLER A2, RIEHTHSEQ 1D No. 22[0A% T BRJT 51 Jwtih (1) 7 S 4 1 S+ A 1 (Eyi 1) 15 SEQ
ID No.23EA % /80% ik % /085% ik /090 % ik 47095 % ik 2 /096 % itk
FE/b97% ARk E98% ik F 99 % A [F] M R R A1 2H Ao

[0057]  fRidktth, JeVE AT EHSEQ 1D No. 22[WA% T R T 51 Jm b (1) F e il it S A B 1 (Eyil) £
P SEQ 1D No.2391 @ X E IR 741, Horp — AN ARIEPIAS LIE = A ik BAS RS
AL LIE A AR FUAS RIE A R R A AR R IR AR B e AR K



N 116034163 A W OB P 8/16 T

BH [ A 16 St 7 b, SR E BT EHSEQ 1D No. 22 W% B R J5 51| 4 R 1) 7% 26 4 s S5 A g 1
(Eyil) B8 SEQ ID No.23H5E XM 75, K2 T4 it &2 A ik &2 )\
MMk 2 EA IR Z AN ik R A RiERZ U ik 2 = A ik 2
P % B 2 — AN SRR A R SRAFAE B2 LR B e

[0058]  FEAKBHM) 5 — LIk SLit 5 &, i 22 /0 — i ) A1 1) 2 3 525 IR 2 G ) 7 9 I
SR (EY12) [P 5 IR o A ade o Firadt 28 2 — Tl G o 1t 5k IR J65 A 26 ) 71 e v 1 S RO i 2 11 256
Kl (Byi2) fERTEATEL & SEQ ID No. 24MIA% R /7 41, el 2 3 B FHSEQ 1D No. 24 #% 1
R 7 5 2H o

[0059]  ffeidktth, Firid 25 /b — i 2 i e Do IR g 2 A 400 s 8 W e S RO 2 1 225 TR (By 12) 2R3
AT S 5SEQ 1D No.24 B £ /080% ik 22 /085 % ik 227090 % ik 427095 % itk
2/096% Ik 297 % ik 2098 % ik 2 /099 % [ B[R — 1 BIAZ H R T A o FE AR K
U (R AR IR St 7 S s BT 3/ — P g 0 0 26 R 26 AR W) R B R B S A B 2 25 TR (Ey i 2)
JIEHTEH S SEQ 1D No. 24 B £ /080% ik 2 /085% ik 2 /090 % ik 2 /095 %
A 096 % ik A 09T % ik A /098 % ik A2 2299 % [ A1 [R] PR (A% R T A1 L K
[0060]  fRigkth, ey AT FHSEQ 1D No.24[WA% HFBR)T 51 gt () 7 6 4 B S A B2 (Eyi2) £
PrSEQ 1D No. 25 FMRIT 41, i il 72 HSEQ 1D No. 250 2 IR 4H i o

[0061]  ZEHRIESTHE T ZH, 3G RT FHSEQ 1D No. 24[KE T BR T 51 90 1) Ak S 4 L. S W Tl
2(Eyi2) 2 5SEQ 1D No.25 54 £#/080% Mtik 2 /085% Aitix 22 /090% ik £ /095%
3t 25796 % ARk 2097 % ik = A98 % ik F /D99 % FE A [F) 1k A s LR 4
BIPLER A, RIEHTHSEQ 1D No. 24MIA% T BRJT 51 gt (1) 7 S 4 1 S A2 (Ey12) H 5 SEQ
ID No.25H4 % /80% ik £ /085% ik /090 % ik 47095 % ik 2 /096 % itk
FE/b97% ARk E98% ik F 99 % A [F] M R IR A1) 2H o

[0062] ikt , JeVEHTEHSEQ 1D No. 244X BR)T 51 gt () A 6 4 B S A 2 (Eyi2) £
FSEQ ID No.2591 & X E IR 741, Horp — AN RIEPIAS LIE = A ik BAS RS
A A VLIE A AR FUAS IRIE A S IR R A HAR R IR R B e AR K
BH [ A 16 St 7 b, SR E BT EHSEQ 1D No. 24 H R 5 51 4 B 1Y) 7% 265 40 1 S5 A Tilg 2
(Eyi2) £ 8 SEQ ID No.25H15E X MR 74, K x 2 T4 it & 2 A ik & 2 )\
MMk 2 EA IR R Z AN iR R EZ A VIRiERZ U ik 2 = A ik 2
P % B 2 — A SRR A R SRAFAE B 2 LR B e

[0063]  FEAR A BHRY J —Piide St 77 v, ok 22— 5y A1 I 2R R TR 3k ) G R B TR -
2- WA -3- WA BB ER I 45 5 1 (Dhaps - 1) 25 [R] | 4 i 7 8 8 B R FH R 7 (EUF) 192K G
T 7 B R G (EYK L) ()25 1A L G R s s 00 1 P S0 (EYDL) ) 2 DRI 2 ) 7 8 W I S ) T L
(EYT1) ()2 PR RN 2 b o' B WS B e A B2 (EY 12) ) 85 PRI R 2K

[0064]  flridetth, BT ids 45 2 — b oy A0 1 R 76 J2E DR 1 G R ol IR - 2- o K - 3 - ot B i Tl I sk 4
fit 1 (Dhaps - 1) B[R]\ 2 i 7 e e 1) FH DXL 1 (EUF) () 28 AL 2 s ol & W e iy (EYK L) [0 22
< G i 7 a5t S (EYD L) (%) 25 ) G R s 5 00 I S A L (EY T1) (%) 5 DR RN 2 ) 7' 2
fit S A g2 (EY12) (2 R 2 dE D REPER

[0065]  FEAE L ¥ S it 77 S Hp 5 da sk 25 R G o ARl i) 2 2k IR 85 48, ol 2 L AL AR A 0 1)
i H Yu A BEIR - 2 - WA - 3 - i S50 B A BRI 44 15 1 (Dhaps - 1) (1938 [A] | 4 i 7 s 4 B R FH 1R 1
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(EUF) FA 32 D] 2 0 71 2 o e e (EYK L) () 6 1R g it 7 P B2 it S (EYD1) ) 38 DRI i
B I e A T L (EY T 1) 1 268 PR RN 2 0 15 B i T S i g 2 (EY T2) A B IR ) 222 — gk — 28 2k
TG 2 DR RV o A0 IR b T e {8 FH 5 % 5 T 2 R e, A A R R 2B AR W I3k 1 G IR - 2
it - 3 - it 42 T R P 4 5 1 (Dhapss 1) F 3 [R] 4 i) 7% o4 B 0 i DR 7 (BUF) O£ IR L i o
B BEVONG (EYK L) (0 2R 1A | g B 7 28 1 12 0 S0 (EY D) 1Y) 266 K] 2 0 A 6 0 I8 S 40 19 1
(EYT1) ()35 PR 0 2h iy 7 B s S M) Bl 2 (EY T2) P 255 IR 1 28 2 — gk — 45 2V L R 2R 0
[0066] 752 e BH B34 St 5 58, BT Ik e 5k IR Ji5 A AR I 28 /0 — ol 5 A (1) 1 R TR o
] 4 B B IR - 2- I - 3 - i 480 D T G % 4 5 1 (Dhaps - 1) f9 3£ A | 4 1) 7% 5 0 1 0] B BRI 1
(EUF) FA 32 D] 2 0 71 2 o e e (EYK L) () 6 1R g it 7 P B2 Ot S (EYD1) 49 38 DRI i
BEWEIE S AN L (EYTL) (1% 35 DR RN G R s e B S A2 (EY 12) [ BE PR 2R3 , AR ol A it [
A Y, AR5 ) TR A BAL TR A DG B TR X BEAZ IR (ZFN) % S0 DR FE AU A% TR
g (TALEN) 38 s mi % 1 A B4 ) B 11 6 [R5 25 52 /7 471 (CRISPR) R Gefd L Thfe

[0067]  FEARBAM J3 — 0k STl 7 S, e S DR R A AR Wi 3 28 /b — P i &2 /b —
¥R RSB R AR IE L, /0 —Fh g 22 /b —Fhi i 2 TE R I SE DR A2 th 1 L, 5 1) 2 0
TPtk FEAR IR S 7 A, /b —Fhgmtd 22 /b — Fh % 72 2 W Wi 1) 225 PR B 27 SEQ 1D
No. 5T BR 41, 45 5 J2 HSEQ ID No. 5HIAETE R 91 2H i o

[0068]  FEAKBHM) 73—k SLi 7 R, 20— Pl 2 /b —FhiE 72 2 BEmG I 2L R AL 5
PIRZE IR P 5 5SEQ 1D No.5HAZ/080% ik F/85% ik 2 /190% MLk £ /095% .
ik 27096 % MLk 2097 % ik 2098 % ARk FE 99 % A [l M Al ik b, 2/ —Fh
i 2 /b —FhiE 2 2 R I R R 5 SEQ 1D No. 5 £ /080% ik £ /085% ik % /b
90% ik 22 /095 % ik 2096 % ik 297 % ik £ /098 % ik 2299 % T i [F] —
PERIRZ TR 7 51 2L R o

[0069]  flidktth, Frid &2/ b —Fh#EF2 2 MEREEL 3 SEQ 1D No. 6[ R LR T 41 , i Al & HHSEQ
ID No. 6 Z IR T F 4 Ak o

[0070]  FEAR K HBIMN  — ik STty E b, Arid 2 /b — it 2 2 WER L & 5 SEQ 1D No.6
HAE/H80% ik 2 /085% ik & /090% ik & 095% ik & /096 % Ak ik & /b
97 % ik 298 % R IE 2 99 %6 7 41 [F] — PR I SRR T 41 o DL L, Bk & /b —Fh i 72
LA 5 SEQ 1D No. 624 2/080% ik 2 /085% ik 2090 % MLik 27095 % ik
2/096% ik 2 /097% ik 2 /098% ik 222099 % A [F] — MR 2 B IR P A1 2H o
[0071]  FEARKZ BN 5 — ik STt 7 R, AT id 2 /b — i 2 2 BE W) 2 SEQ 1D No.6H
ESCHIEIER 751, Forp— AN IR A Ik = A Rk A R IE S Rk BAS R\
AN I SUAS S HEIE A B R 7 FL A R SR AFAE () 2R R B 4 o TERE I (1 S it 7 B
T ik 28 /b — R 2 R AL 3 SEQ 1D No. 6+ & LA LR T, Kbl 2 + 4~ ik £
A RIE R Z )\ kR 2 A kR 2 A IRk R 2 A Uit i 2 DUAS LIk i
% =N IR 2 A IR B 2 — DR R A R SR I R IR e E A R A —
AN St 7 6, BT IR i BE R AR AR YIS AR dm i B /D — Rl — SRR I A S B ) 2= /b —Fh
LR AR R, G052 /D — il R TR SRR ) 2 D — R R R tal 1, R 2 S R
tallo fEARIE S /7 S H , St 22 /b —Fh i — FR TR 2L B (1) 22 /b — PR R & SEQ 1D No .7
HIRZ TR I 41, 73 /2 FHSEQ 1D No. THIRZ TR FF 5 21 i -
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[0072]  7E 7 — MRk B, mid 2 /b —Fhifs RN 2> — R R R a S
SEQ ID No.7HA & /80% ik & /85% ik E/90% ik 2 /095% Lk 21596 %
ik 297 % ik =0 98% LIk E D99 % A [E] — M IR T R 41 o ARt ik 3, g b 25 /D>
— R RIS R B D — ALK B 5 SEQ 1D No. 7HAG E/80% ik £ /b85% ik
£ /090% ALk 2 /095% ik 2096 % MLk £ /097 % ik 298 % (i 2 099 % SR A
&) — M A B R T B 2H -

[0073]  fRRikHh, FTid & /b —FhiE — 2P SE G5 SEQ 1D No. SHIZEIEIR P, Kl =2
SEQ ID No.8MHJZ IR T HIZH Ak

[0074]  RpRALIEHE , BT IR 22 /b —Fhi — 3R IR LB EL 7 5 SEQ 1D No. 8 HA & /80% Wit
H A 85% RIEEE90% IR E D 95% ik E D96 % MLk EAIT Y MLk A 98% .
Mt 22 /099 % 17 51 1] — PR R = L 7 51 o ALkt , P I 22 70> —Fofr e — 32 TR ) 6 14 e 55 SEQ
ID No.8EAH ZE/D80% ik ZE/D85% ik FE/90% ik E095% ik £ /0596 % MLik
FE/b97% ARk FE98% ik F 499 % A [F] M S R A1 2H o

[0075]  FEACK B I 3 — ARG St 77 S b, BTk 2 /b — Bl — 2 P B BE i L & SEQ 1D
No.8HE LR IER 741, Forp— A L AN VIR IE = AN il oA VR SAS B4
Heade J\NAS EHE LA VI AN TR At R SRAFTE I U BE TR B ke o 2R T A 32 1) S it g
Fh, TR E D —Fh R B A EE S SEQ 1D No.8HE XA F A, ik %+
MMk 2 WA g2 )\ ik BRI Z AN ik 2 A ik i 2
VAN Bk B 2 = A R B 22 P S LI B 22 — N S IR A LAt R IR A0 R S R 5 4
[0076]  FEAK BRI 3 — Lk St g S8+, iR e 2 R g AR A i 5 2 /b — Fh gm0
— Fh AR EE R K7 (BUF) BIE R AR ik b, BT id 22 /0 — b g At 42 /0 — b 7R e 00 12 1)
T (EUF) 3L R R euf 1, K55l & B 04k eut 1 o FEAR IR St J7 Ze b, gt 28 7 — Fh i
BEEE R IR 7 (BUF) [ 20— F A& SEQ 1D No. 16 7 41, 45 B /& 1 SEQ 1D
No . 16[FIA%F R 17 51 2H 1 o

[0077]  FEARIE S 7 R, G tidh 28 /b —F 7/ 5 W5 B0 FH R 7 1 28 2 — P S (R 60, B 5 SEQ
ID No.16E4A % /80% ik £ /085% ik /090 % ik 47095 % ik 2 /096 % itk
Z/097% Mk E 98 % MLk 99 % JF A [F — PR AR T 51 i b, i S 2 —Fif
FREEPERE A FH K T 22 —FhE Bt 5SEQ 1D No. 16 BF £ /080% ik £ /085% ik
£ /90% ALk 2 /095% ik 2096 % MLk £ /097 % ik 298 % (i 2 /099 % P A
&) — M A B R T B 2H -

[0078]  ffRikHh , ik 22 /b —Fh 7 b i R 5 (EUF) B3 2 SEQ 1D No. 17HIREEERF 51,
FERI R FHSEQ 1D No. 17E LR 7 51 2H X o

[0079] 7 5 — Rk St )7 e, BT i 28 /b — P AR e B RE A FH R 760 5 5 SEQ 1D No. 17H
HE80% it 85% ik E D90% ik E D95 % MLk E 096 % MLk 297 %
ik 2 /098 % MLk 22599 % 7 41 [F] — PE W Z R BT 41 o LI 1 , BT i 28 /1 —Fofi 715 8 o B )
HH ¥ H5SEQ ID No. 17HA £/080% ik 2 /085% ik 2 /090% ik 2 /095%
A 096 % ik A D97 % ik A /098 % ik A2 299 % [ A1 [l P (R R 1 A1 4 K
[0080] ¥R A J& BH (1) oy — A3k St 7 R, AT IR B /b — b 7 & b 1 R FH A7~ 7 SEQ - 1D
No. 17918 LR IETR 7 41, oA — A RE B AN Rk =S ViR A R IE S A iR
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A NAS A FUAS R e > I R A LA R IR AT A [ B B R 5 e o R ) DIE 32 11 S5
Tt 5 SR, F i 5 /D — R g R M DY RS SEQ ID No . 177p 8 SRR IR 7 51, & 2k
PR AR FLA R ARAF AL I A R 4 o

(00811 FEAS K W IR DLAE St 5 58 F P ach A B DAL 26 R ) P ik 2 /0 — b it 227> —
JR25 R 55 18 B 1 2R DY) i 28 20— T i B 22 /D — Tl i A i Il (1 IR o ik 2 /D>
G g 2 2D — P e L IR ) TR I D — g i 2 D — e S D T R I ) i A
A/ B I D — T G % 52— IR B B A F A7 (BUF) f 24 (A2 AN 2 L H IR P 91 o
[0082] i ik , Jfrich e ik DRV I3 A= A= W ) P ok 28 /0 — T g 22 /0> — b L 45 5 B R iz 2R A
PRI DR S BTk 28 20— ol i ) 22 2> — b I B J I 1) ik DAL L P i 2 /0 — T i ) 5 /0 — T e
Fo LT Y B DA P 3 5 20— o G i 2 2 — o g 54 A O Pl ) 22 LA R/ BT o 2 /b —
it 28 /> — MR EERE I FH DX 5 (BUF) 26 A2 R 2 2 IR P 1

[0083]  #£ 5% —AMRE A Lty b ARTEA S W R DR B AR & 20— Mgt =
2ol R 55 5 W I A A ) ) AN DAL o DI 228 3, AR AR A A P ) A i R s A A B 9 e
F/b PSS SN FOE B i DR R

[0084] It ik , AR A S B F 2 B DR A A 0 A 5 2 /b — o i i 22 /> — i s R A I I
R AR S TR o £ 55— N0 [ S Bt 5 58 r 5 AR A W 110 2 B IR g A 2R 035 &/ — b
i 28 /b — T R BRI i Tl P PR S A

[0085]  it— DARIEHIRZ , R4 A A W I B R DR T AR AR W0 5 2 b — b g i 22 /b — M
LT (1) IR R o 8 A W PR D00 St 5 5 v » R 0 AR T P ) 2 2k DR T A A 4 B 4 i
bR LRI 2D — R IR A

(00861  fjtideh, AR 4k A A WY HA) e 6 IR g A2 AR D 0. 465 22 /0 — B g i 28 /D — P e — e R i
Pk PR A0 U 3 DA o DI 0 b , AR A 5 B F 2 ik DL A AR 0 35 2 /D — Ffr g e 22 /0 — e —
S A T i P A S A

[0087] i ikt , AR A S B I A e IR s A= AR (0 2 28 /b — T i b 2 20— P oI S 1 0 P
DA (EUF) (A AN A3 DA o AIE et , MR A1 A i B ) 2 ik R G A2 A= P A 4 2 b — o i g 22 /> —
ot TR BERE A H A5~ (BUF) B9 YRR L B

[0088]  FEAJ BH D18 St 7 S o, ikt 22 /b — b i 28 /> — IR 25 S BE I e s R E Y
FEDA A DB g i 28 D — R GERE L SR N SR R L 222D — P g i 22 2 — R L I Y
FEDA 2D i % 28 /D — ol e 3 DA R 1 DR AN/ B 2 — o g i 22— o R B A
M H R 1+ (BUF) P 26 R £ 5 b BIGRIN] 1b 5 N 302 JEE DR T A AR i B DR A

(00891 FEAS K WK — N AIDLLE (R SE Bt 7 S8, il 28 20— Fh g b 22 20— o i 245 2 X
Wi ia B A I BE A | 25 /b — PG A 28 20— R BRI i g P B [ 2/ — o i B 2 /D> — i
Fe¥t CMER IR BE AL | 55 /0 — ol G A 28 20— Fofr e 3 A ) i ) 22 PR/ B0 2 /D — b i ) &2
bR R R T (BUF) B2k R R0k .

[0090]  flLickits, &5 /b — b i 28 /> — Pl 25 S BE N i B RS AL, ) o 22 20— 2
) 28 /b — A I 45 5 W I e ds B 1 P AR B R B DA 3R A o A IR SE T R, &
2D T2 ) 2 D — o iR SRR i ) 2 DR R A A 2 D o G ) 2 /D b iR BRI T i )
NI B PN YR I DR R o e et , /0 — g A 28 b — PR R L RE g 1) 2 A, R ) 2 5 2D
— G A 2 D M LIRS ) AN B A U ik PR SR E L kBRI D P g
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Hh 28/ — b I — 2 DA S B ) S TR , 4 1) 25 /0 — g 0 2/ — b 6 — 0 T I T ) M IR
ol YR I R i R IE AR R, B D — Rl g i &2 b — Fh R R IR A K7 (BUF) (36 A, 4
A2 2D —Fh g i 2 D — Pl EE R RI FH R T (BUF) B4R B3N i 2 PR A

[0091]  FEARKBHM) 55—k SLit B, Frid 2 /b —Fgmis 2 /b —Fh i g & i RE % e
T AR E D —Fh gD 2 b — PR B SRR ) 5L R 2D — P B D —Fh i R 2
S T 11 S IR 22 /D — i G i 2 /> — o 2 5 AT B S I 1) 255 R R/ B8 2 2> — g B 3 /0 — o
FREERE TR FH R T (EUF) {0286 8] 52 41 i ) B85 5 20 sh 1 R4 ) o ZE AR A St 77 R, ik
BB B 38 R B TR RIRAFE B3l T o AE 3 — RISt 77 v, Iridk 21 i Y 85 =
MG BT 2B U BT ik s, Frid 4 sl )i 2l 73 Hpki  tef gpd. FTid % 5 8 JH 2 1
ik Hbgal \bx11.cbhl.cbh2.xynl.xyn2. ik Hh , ik 25/ —Fhgmid 20— Fh iR 45 41
W B 32 B 1 B BE R 32 3% H pkd s tef v gpd (1) 3 BT 48], A% 52 pk i J8 B 45 il o ALk L, By
2D —Fh i 22 /b — b i R O JiR B 3 [ 52 38 H pki « tef s gpd 1 J5 B T35 il , AL iE 57
tef BB T M AR ik, iR /0 — Rl £ /0 — R iR 2 BE B A L N %2 3% F pki s tef .
gpd 3 BT, ik 52 tef Jo B T3 A ik b, BT IR 2 /b —Fh gmbth 28 > — it — 32 14 i
B R BE R 32 3% F pki s tef \gpd P 3 B T4, RIL 32 tef A sl T4l ik i, Frid 2 /b —
Foh g hth 25 2> — P R s 40 B R FH DR (BUF) 125 TR 52386 H pki < tef \gpd 1) JE B 7351, f ik 52
tef B3 T4

[0092]  FEARKBHM) 55— RIESLit B, Frid 2 /b —Figmis 2 /b —Fh i g & i RE % i
T AR E D —Fh gD 2 b — PR EEE L S ) 2L R 2D — P B D — i R 2
RS T 11 S TR 22 /D — i G i 2 /> — oo 2 5 AT B S I 110 255 DR R/ B8 2 /D> — o g ) 3 /0 — Fof
FREEREELR F KT (BUF) (3 IAEAE T Ok _E A0, ik 25 /0 — Pl i 25 /0 — Fh i 46 &
WEBE A2 B [ (B R 2D — P i &2 /b — Fh R G0 SR g I 2L A L &2 /b — Pl gmtid 22 /0 —
Tl 2 C T Bl P 2 1R L 28/ — P 0 22 /0 — o e — 0 T ) ik g (1) e DR R / B 3 /D> — P 0
Z /b —FhREEREEE A FH R T (BUF) B RAFAE T Bl i ok _E

[0093] 7R J BA 11— ANRE I (1) SE it 7 S v, BT IR B S IR g 28 AR 2 B IR R B2 T AR
JiTid B IR B B AR ICBS Y5 A 146708, £ T-Westerdi jk BB AE P 2 FEVEWTF LT o
[0094] A BHIE P B —Fh AR s bl BE IR £ 7 7%, B A DL N 2P BR

[0095] &) $@ 4 2 /b — PR 41 A i B 1 2 ik IR g AR 2R 4

[0096]  b) fEE;FEIEH BT Ba) IR LA 220 — FhEE L R S A A2, DLTE RS 77 L R 3R A5
IREERERE ,

[0097] ) M BEFRIE A RIS AR it e

[0098] 7 A i BH {10 0 S it 7 S8 FF , BT 1% 97 Fe 0 & K R 4R 4 R AE W I, 4 T R RS AT
A1/ Bl — P L AR TR R R R S LI o R A S, TR RS 77 L B AR S5 4 4
FAEW R AT, IR K AR T o AR BT IR R e St 7 5, BT e R IR R A AR ) e
TEAE NIRRT 2 4 R AW B AR R R AR A e — B IR R AR 4R R AE W b AR
KB — AR IR St 7 S Hp , BT IR B 7R B 2 /D — Bl L) o AR PR TR B A R LI )
T i 55 75 B A 45 FLi5 - LAUE J7 3, MR 3 A B 1) 5 A8 R R FH B« =F & R0 mT A 0 22 5
VB R 7R E I AL 7= I HETBA) -

[0099]  FEA & WAL 38 St 77 v, BT I % 9 B0 & e 1 N R » 7E AR R I I 53— idk
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ST S, BT R R AL S IR SR E N B

[0100]  FEAK AR oy —PLde SEHti 7 S8 b, Pk 5 77 2 5 T

[0101]  FEAKR BN — MR ST £, 2P Ra) R SR AL 1) 28 /b — e L (R g A A A 0
B¥b) FAE25 8 35°C ILik26 £ 34°C ARE27TE33C Mik28F 32°C Lik29%31°C ik30°C
[P T R 7%

[0102]  flakh, 5 08b) d Frik 55 95 R (K pH N3 B8 ik 3 7 ik 3 . 546 5. 4L i%k3 . 536
Rik4%5 .5 MikdE5.

[0103]  FEA K BHI—ANRE RISt 77 b, BEAT A2 9Rb) , B 385 9% 5= vh 7R B 0 B (1)
WIEIERN 2 D 1g/L Mk E /D1, 5g/L Ak R D 2g/L RiERE V2. 5g/L MikED3g/Ls
[0104]  FEA K BHRILIE SC e 7 S 7 , 7520 BRb) W, 6 22 /b — Fh 5] 355 Wl 1 A s
B)REFEI P AR, FEEE IR 10/ LA 12/ AR IE 14/ SR L6 /NI J5 o 28 /b — i
S B e RIS N 2 Frik B 72 3k

[0105]  FEAK A 5 — e ST 28 v, Brid 5| & 12 i 1 e s B H- i A S A0 AN el
HHE Ak, Bk 5| k33 a1 2 H i Al b, Bk 5| #2350% W ia B ) 2 &
b4

[0106]  FEAKBHMIPLIE LT B, fE20 BRe) H, 18 I 45 & [ USC I 25 0 I o AR 1) A0 o 1)
&, R e) IS FR I R RIS AR #E PR L 45 DL R AP IR

[0107] 1) A=Wl B , PRk adad ik 2 Br A Mot

[0108] 1) 3% FRHEM €, PO e FH I 14 e 0 455 R B AT e

[0109]  iii) BEFRAEMih , Phide FH 2/ — Pl e A bt i oxod B 7 S M b A0 i €, DA A

[0110]  iv) 4 I 45 b AR B Bl I

01111 AR BRI S MR AN i B 1) Bt 2k TR JE A AR D PE A = AR R I R i

[0112]  ASCHE IR E “B6 B (R Je A VA S5 (R A] 2 PR A BR 1 — Fh el 22 Pk g, 491 dn A
VDAL R A0 N (AR R , 1 ) 7 5 AR AR W2 DR 20 N A IR » 2R IR AR AR T LR B
TSI B R/ B e A PR B R e ) B A 2 vty PR 25 R 90 R A AR

[0113]  FEA KRB LR SCH , RAE “IREEEIE I B~ 0 R ] 300 b (i A0 P AR 0 S A W e (1) 4T
R T , Fe Hh B3R B iR B A 5 g I e R T R A N TR S 1 o DAL, AR AN B iR
BRI iR T 5o JEC A 71 B A 3R L v PR S MR RO R0 7 o R A 5 TR B IS JER T %o 7 e A
AR e 1 v A AR At R, o H

[0114]  FEARKBAR) B F SCHE F BIORTE “BE 4 G e e ia 17 2 181G 6 T o] 3 HoRs B
Pt 3 o ik ML, AR5 ol A2 W A B P 7 A B B I i R B R L B R 1 o AR AR B, i 2
P IS R 7 IE A T A N 7= A ) s s e o A is R R

[0115]  FEAR AR B RS0, RiE B2 L BERE /2 18 T IR IO & 42 Fh (A0 C - 2 5857 M
WAL AR [r) 52 e 2 1 5 PO IS e 2 MRS ] 0 i 7% B g < AR il 2, I R BT fHEALC - 2B AT M
AT AR - 5 - B IR 5 A% BIAZ b - 5- BEIR , T2 J e R B - 7 - Bl I A0 H i e - 3 - TR

[0116] IR 1E “Bf — 32 A BE i 2 48 B IR IR I8 42 0 ARS8 20 S — Fhislg , fe 1 C- 35AL
T A (A A2 [ 52 A AR (1) P I 06 R% RN, “F i ST i A.C- SFR AT AN T - T PR 5 R B i
WEFE RS 213 - BRIR H I , T2 B4 - 9 7/ e 3 R 6 - Tl T SR o

(01171 FEAREAR E R0, “RiE” FEERE 7] DU I 8K AN 5% BT DU S AH 3 5% )

15
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AT FH T 25 DR 3 ) R TR o AR 8 A K B, Bk PR %) 2 v B0 R AN PR Tl ok 308 40 B 5 4 26 [
S A3 B 5T A T 2 DR 5 48t | 5 DRI o 2 R 4l N R 36 IR R AR 3R AT I 20 o AR B TR SO
(1) “OR 37 3 ALFEHAT AR e 33 Js DAL R 1, 45 01 2 I I RNA T B s 1 RNA , 5 B0 S W i 3 j 2 [
Yz 20 .

[0118]  FEAKEAR B F30H, “GET eI B R AFAE T AE Wk ik (R 20 Bl A 4 ks v 1)
FEPR], 124 DRI R A 2 S Al 2 3%, ARG SR AR A R B R TR 77 )

(01191 FEARRBAM) bR 0H, “Bhae” FEERR LATAFEAE T A2 W A 35 R AH s A= Wik ook v
H L2 N AE AR L DR 2 B A= WA ook Hh 58 4 2 BRI 2L A o

[0120]  FEAKR BN B 3CH, shia I RaE” e N LRI &= 102 R X 4 7%
TR By R ) BE D] () AT 15 Sk SR R A FH ZH s R Bl T s R R I R B 3Rk
[0121]  FEARKR M B30, RIE “—Fh (a) " EWRAE GFHE “—F (one) ” B “— Fhal 2 #0711
[0122]  FEARKPE ETCH, RKiE“BE (comprising) " fLikth BA “f15 (containing)”
BB (including) ” B8 3, SR GLAE 4T E IR A1 1) 70 2 1 A HERR oA o0 2= A7 . R
1M £ — AL SEAg b, AR TE “RFE” A N B AR Bl ... HEC & I B
TE 5 — ML Lt b B “f ... MR A

[0123]  ASCAE HARTE “H1/ 807 RF RN R PR A TTR AR A S AT AL T
IR H 1), 23 “ABFI/BEC” BT BAZ3 3R 7RA B C (AFIB) + (BFAC) « (AFAC) A1 (ABFIC) &
[0124] A<k B 1 At AR 36 S it 5] A2 A\ AU 2 5K 1) 32 R

Ft 35 BA

[0125]  dggack DA S5 A b el gt — 2D F iR AR R B

[0126] K1 E/R T BIRARET AR W) b RIEFERE 12 5E AR fps 1 A& wmIT
H EE B - RS - I (mpdh) 1) 26 3 25 DR 1 L IROR 88 (T reesed) WIMR (BFR L) FlId R A BE
i iz B [ 2L R £ps LN G b 7 8 B S g 1 22 Rl err L B IR R (T reesetd) BIPR (BRI 1K2)
B FRA0/N S T A E LA

[0127]  E28 7R 7 B AR @R (WT) FIEE AR LR FR235 95 18.28.30.32.34. 36 38 F140/N i}
Jia ¥ 7R ] AT RE R RS

[0128] I3 R T BFA R B bk (WT) 18 Bk LRN B A% 2% 7218283032, 34, 36 38 F140 /)N ]
Ja R R R BB

[0129] 48 R T BFAE BB bk (WT) RO AR LFD B Ak 235 95 18.28.30.32. 34,36 38 F1140/N
Ja R g R R R R IR

[0130] K578 T pKR ReAsl1fps1if) ki i (55 WLSEQ ID No.9) .

[0131]  K6E 7R T pKR Rpyrderr 1)k FHE (55 WSEQ 1D No.10) .

[0132]  KI7&/R T HTHdmpdhf) B2k £ (55 WSEQ ID No.11) .

BIRSLEA
[0133] sz f3]
[0134]  1.1H R H MR ELEE

16
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[0135] R T RAERA ALH 7 LA Rk

[0136]  -HPA:= T PRQM6a A tmush3, A FR “WT™,

[0137]  -QM6a A tmush3fpsl (Reasll) Ampdh (hygR) , faiFR “BE#EL” , LA &

[0138] -QM6a A tmusbh3fpsl (Reasll)OEerrl (Repyr4) Ampdh (hygR) , faiFR “TH#E2” o 1%
PR T720204F5 H 25 H H ARG & 4E 9N BHE R 7 Rk o0 (Gumpendorfer StraBe la,1060

Vienna,Austria) #R 4 B Fr A A & RIFE 7 B ORI A P 1 A I i 3 2% 200 B R E PR
T A == 5 45 0 3 R 5 B AR 2 AR AT (Westerdi jk Fungal Biodiversity
Institute,Utrecht,the Netherlands) PR i P CBS Eri . £ A& H AR B A7 VG BE JUE1S, B
T T AR CR 985 SN CBS . 146708,

(01391  1.244KM A5V

[0140] 1.2 1B KA WK

(0141 SI2EG wh i ) B IR 5 TR PR SR AN IR 1 (B = D RE MEpyrd) K &R (5= T

asll) HZER (5 Z D) HE80820H1 sG) HA B Rk A, I Hiexhi & & (hygR) HA vtk H
JEAIpKR_Reas11fps1 (JLIE5) BEAT HIEE — IR FE A DAk R as] 1 3L i , A fps 12 5]

FEDRIZH, T HL A8 5 21 1R PR PR R A5 B8U - AdE F BURIpKR. Repyrderrl (WL E]6) 5] A gt e

BHIE S5 [ err 15 K] o mpdh (1) dif 2K A2 8 I e bt 2k 5 (L IBIT) R S iy, DAad ik [F) s BE 4H =

BT B =P P R AGER AR N R A B A AT S 38 48 FH 30 22500 43 i 1) TR

DNA (7E 15uLTC B SUZE MK ) B4 1074 JU AR T (FE200uLH) oy T S 0 ) 25 =B i

P, K 1000L 2 2mLAE Ak [ SR A P08 i B 10mLAA AL 1950 °C R 22 ZEH2 B (MEX) B i A, 1%
B A L. ML AR I K Z IR A MBI TR B SR I, B 5 72 30°C T B 5/ B J5 5

A 1. ML LR RN XA A 5 2B IR LOmL A AL [ 50 CMEXER IS {31 N\ 25 5 AR Ji A4 2 (1 T

- FIRAE30C NI B 225K, BRI & AT W N 7k £ R 75 4, 4 100uL 2 2mL %46 I

IR E YIS IR 20mLIS A1) L 50 °C I G A EE 72 B iR, Frid Il &6 1. oML B4 mE i,

frasl IR M ARG DL T , A N0 . 25mML-¥E 2 IR - K X IR GBI L B B R 1L, [ 4L 5 7E

30C NI E3RTKR, HEIEE A ..

[0142]  1.2.2 B [ROREE B 3G IR MR BENEIE & )75 =

[0143]  FEBFEME T , B AR A RIR , # %) BEAE Bk o 55 77 S IR TR] 940/ NN o 7E AP o A=

FEREFEL0/NET I, [ 3G FR B O GALEA BA 5] KB 5 e o FE AR IR FR T, 78 S 55 TR I [A]

28/INE 5, SR 5 R /NI SRR — IR BE FRIAE A, ELBIRE TR G5 N AR i B0 DU BTS2

TR 2248

[0144]  7E&4525mLEs 7 5 ((NH,) ,SO, 2.80g/LKH,PO, 4.00g/L.MgS0,x7H,0 1.0g/L.

NaCl 0.5g/L.B&EE A& A M0.1g/L.Tween®80 0.5g/L) ) 100mLFzE I o 15 75 B A= A B bk
(WT) \QM6a_fm (FHk1) FIQM6a fem (FAK2) , #h7A 1. 5mL /LIl & 70 & W (FeSO,x7H,0

0.90mM-MnS0,xH,0 0.50mM-ZnS0,x7H,0 0.24mM.CaCl,x7H,0 0.68mM) . 3R , 45 -4 i1 107

AN ER T A B N0 . 3mL 0. 2MZHZ FRFN0 . 25mL 0. 2MER . 107N )&, I

0.5mL 5M NaCl. %+ A 180rpm, i E H30°C.

[0145] 35 F%5E BT » W BEAN 5 F2 OB o # 23 JE AT (miracloth) I3, FIREE 2 (Whatman)

JEANG B 22 [, FFAES0C T It 1 .

[0146] I A4  H VM H- 28 W AN s B I e Bl ok v 80 AH 2 (HPLC) (FC#RID-20A%T

17
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YR AN 25 HShimadzu Prominence &%) #E47T € & 814 0. 20um/E i £ 77 BV, FEH
HRezex RCMELHFEAT: (300mm X 7. 8mm; Phenomenex , FEAEHiT7 , IIF4E JE VM , 3& [H) i@ i HPLC
BEAT ARSI o Y Bl AH J930% £ M (HPLCZR) o % T4 i 73 # , FE60°C T HI30% £ Ji (HPLCZR) LA
0. 6mL/min )L iE e I A

[0147] 1.3%45%

[0148] P MR AERE R4 I AR & 7 & J LT AR R W= A A A 2 (B 1) - 50T
AR VAL , B R 2 0407880 220 M Vi FE TR, 12 A& E 3 H Bk BEAS DU A HE 1 (B12)
[0149] W T H Rl 1 - BEPRS - L ARG BR 2K, BRI AR 1 B ISV P I H R B 46 24 m TWT H 1)
H AR E (EI3) , PRI IX Pl 2k - 80H 8 B2 097 A2 BRI, JF Bk = A2 58 2 3B & WH
JOE B R LR B H ™ 2 R 0, (R i R I8 err LR PR (1 B bR 2 Y2 7 HH H- Il B e 1]
[RIBE ZNAR B (E3) o i # H BE AN AE 35 17 BRIV 9% B (Saccharomyces cerevissiae) #iafiH
FPSTI BRI MR B H I8 R T A 2] (4) o5 2R BEHE IV #E 2 B 70 R I, R FEWTEE N I T B
BEFRER T DL DL B B B I g M — B R A K (B R o) o EiEH AR BB RE AR S5
I 53 WA — B, B AR 2 ) 2 S HE N 5 B B sy (I3 ANE4)

18
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BRIES
<110>
<120>
<130>
<160>
<170>
<210> 1
<211> 2010
<212> DNA
<213>
<400> 1

atgagcaatc

25

gactcctcac
ccecteccacce
aacagcaaca
atgcaggact
tacagtgtcg
aacacccaag
ttcecgecececce
aagaatgcgg
tcacgggcca
acgggcgcecce
aagcctaaga
ccgattaaca
atgggtacga
ggcaagatcc
tccgecgaga
ggcaccttcg
gcaggtgget
gtttatcgag
gctttcacgg
tcggactggt
ctgagctctg
acattcgccce
ttcattctca
ctggcacggg
ctctgggtcece

ctgatggggg

M5 1 B

cccaaaaggce
gtaagcagtc
atcactccgg
acaacaacaa
accgtcccte
agtcgggcac
acatcaacca
gcggecagac
acgatgcaca
cgtcaaatgc
agaccaacat
ccctetacca
agtggagctce
tggtcatgat
agcaggacaa
caatcgacgc
atgacgttgce
cggcaatctce
gctttececet
gagccctcat
ggatgaacga
ggcggeagtt
tgacggatcc
ttttcatcat
atctgggccce
accaccacca

gcetegteta

RS /R FE I A7 BR 22w
7R BRI V5 A 2R
209133

PatentIn version 3.5

actgaacgac
caacaagcaa
aggaactaat
cggtaacgat
cccacagtct
cgcattcccee
caaggacaac
gaccgtcagce
cacaattcca
aggccactcce
ggagagcaac
gaacccgcag
cgttaagaat
catcttcgge
cttcaacgta
catgaagagc
cctegggtgg
tggagcccac
gaagaaggtc
tctgttcatt
atccgtcget
ttttagcgag
ctacacgtgc
taacgcttcg
ccgecetegee
cttcttttgg
cgacgtctgt

ttcctcaget
tcctecggacg
aacaataaca
ggcggcaacg
gctaggecta
attcaagagg
ggcccececctt
gccaacgtcce
gagtcgcatc
gccaacaccg
gagtccccca
acccccacag
acctatttaa
agcgceccegteg
gcectcgaca
ctgactagcc
gcegetgeceg
ctgaacccat
ccatattact
tggtacaaga
ggcatgtttt
ttcctetgeg
ttgagctcag
atggcatatc
ctctacgcag
gtgcecgatgg
atctaccaag

19

ccgagagcecgt
agggccgtag
acaataacaa
acgacgacta
ctcccaccta
tcatteecte
ccgecatcgte
tgaacataga
tgagccggeg
gcgeccaccaa
ggaacgtgcce
ttcteeecte
aagagttcct
tatgccaggt
acctcaatgt
tagtctccte
tggtaatggg
caatcaccct
tcgcaggceca
gggtccttca
gtgtcttccee
gcgeccatget
atgtatttcc
agacaggtac
tgggettcga
tagggccgtt

gccacgaatce

ccacacccac
ctcgagccag
caacaacaac
tgactacgag
cgtgccccaa
ggcctacatt
aaaccgcgcet
ggacttctac
tcgeteecga
tggtcgtact
gataatggtc
aacttaccac
cgccgagttt
caacgtcgcce
cacgggctct
tgtcgeecggt
ctacttttgt
cgctaacctce
gctgattggt
ggaggcatac
aaagccctac
ccaggeceggg
cctgatgatg
tgcgatgaac
ccacaagatg
tattggtgcce

accggttaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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tggtctctee
aagaagcgga
gacgacgagg
tccgacaacg
aagcggacct
agcctcggeg
cactacggca
210> 2
211> 669
<212> PRT

ccgtgtacaa
accgagctag
aattcggcga
agaacgaggc
tcggecggeat
ccacgacaac

acgcgaagaa

<213> FRIEFELE

<400> 2

Met Ser Asn
1

Val His Thr
Glu Gly
35

Asn

Asp

Thr Asn

50

Asn Asn Asn

65

Met

Gln Asp

Tyr Val Pro

Glu Val Ile
115
Asn Gly
130

Gln

Asp
Gly Thr
145
Lys

Asn Ala

Arg Arg Ser

Thr Ala
195
Glu

Gly

Ser Asn

Pro Gln Ly
His
20
Arg

Asp Se

Ser Se

Asn Asn As

As
70
Pr

Gly Asn

Arg
85
Tyr

Tyr

Gln
100

Pro

Se

Ser Al

Pro Pro Se

Thr Val Se
15
Asp Al
165

Ser

Asp

Arg Ar

180

Thr Asn Gl

Ser Pro Ar

ggaaatgatt
gaggacttct
acgcatggceg
cggcgagaag
cccgacaatt
ggattctatt

agtcacctga

s Ala Leu

r Ser

Gln
40

Asn

r Ser
Asn
55
Gly

n

p Gly

o Ser Pro

r Val Glu
Tle
120

Ser

a Tyr
Ala
135
Ala

r

T Asn
0

a His Thr

Ala Thr

g
Thr
200
Val

y Arg

g Asn

atgcgcgcat
gacctctcceg
cttcagaaga
aaggttcagt
cttgaggagg
ggtctctetg
2010

Asp Phe
10

Gln

Asn

Lys Ser

25

Pro Ser His

Asn Asn Asn

Asn Asp

75

Gln Ser Ala

90
Gly

Ser Thr

105
Asn

Thr Gln

Ser Asn

Val Asn
155
Glu

Leu

Ile Pro

170

Ser Asn Ala

185
Thr

Gly Ala

Pro Ile Met

20

ggtttaggeg
acttctctta

cgaagacgaa
tcaagtccgt
aggatagcat

acactagctc

Leu Ser Ser

Gln
30

Ser

Asn Lys

His His
45
Asn Asn Ser
60
Asp

Tyr Asp

Pro Thr

Ala Phe Pro
110
Ile Asn
125

Phe

Asp

Ala
140

Ile Glu Asp

Ser His Leu

Gly His Ser

190
Asn

Gln Thr

205
Lys

Val Pro

cccecggatgg
caataatgac
gtctagcatt
tcagcgaggg
cgagactgcce

tgaggacagc

Glu
15

Ser

Ser

Ser

Gly Gly

Asn Asn

Glu
80
Thr

Tyr

Pro
95
ITle Gln

His Lys

Pro Arg

Phe Tyr
160
Ser Arg
175
Ala Asn

Met Glu

Lys Thr

1680
1740
1800
1860
1920
1980



CN 116034163 A
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Leu
225
Pro
Leu
Val
Asn
Tle
305
Gly
Gly
Pro
Lys
Ala
385
Ser
Pro
Cys
Thr
Phe
465
Leu

Asp

Met

210
Tyr

Tle
Ala
Val
Val
290
Asp
Thr
Tyr
Ser
Val
370
Leu
Asp
Lys
Gly
Cys
450
Tle
Ala
His

Val

Gln
Asn
Glu
Cys
275
Ala
Ala
Phe
Phe
Tle
355
Pro
Tle
Trp
Pro
Ala
435
Leu
Tle
Arg

Lys

Gly
515

Asn
Lys
Phe
260
Gln
Leu
Met
Asp
Cys

340
Thr

Leu

Trp

420

Met

Ser

Asn

Asp

Met

500

Pro

Pro
Trp
245
Met
Val
Asp
Lys
Asp
325
Ala
Leu
Tyr
Phe
Met
405
Leu
Leu
Ser
Ala
Leu
485

Leu

Phe

Gln
230
Ser
Gly
Asn
Asn
Ser
310
Val
Gly
Ala
Phe
Tle
390
Asn
Ser
Gln
Asp
Ser

470
Gly

Ile

215
Thr

Ser

Thr

Val

Leu

295

Leu

Ala

Gly

Asn

Ala

375

Trp

Glu

Ser

Ala

Val

455

Met

Pro

Val

Gly

Pro
Val
Met
Ala
280
Asn
Thr
Leu
Ser
Leu
360
Gly
Tyr
Ser
Gly
Gly
440
Phe
Ala
Arg
His

Ala
520

Thr Val Leu

Lys
Val
265
Gly
Val
Ser
Gly
Ala
345
Val
Gln
Lys
Val
Arg
425
Thr
Pro
Tyr
Leu
His

505
Leu

21

Asn
250
Met
Lys
Thr
Leu
Trp
330
Tle
Tyr
Leu
Arg
Ala
410
Gln
Phe
Leu
Gln
Ala
490
His

Met

235
Thr

Tle
Tle
Gly
Val
315
Ala
Ser
Arg
Tle
Val
395
Gly
Phe
Ala
Met
Thr
475
Leu
His

Gly

220

Pro

Tyr

Ile

Gln

Ser

300

Ser

Ala

Gly

Gly

Gly

380

Leu

Met

Phe

Leu

Met

460

Gly

Tyr

Phe

Gly

Ser

Leu

Phe

Gln

285

Ser

Ser

Ala

Ala

Phe

365

Ala

Gln

Phe

Ser

Thr

445

Phe

Thr

Ala

Phe

Leu
525

Thr

Lys

Gly

270

Asp

Ala

Val

Val

His

350

Pro

Phe

Glu

Cys

Glu

430

Asp

Ile

Ala

Val

510
Val

Tyr
Glu
255
Ser
Asn
Glu
Ala
Val
335
Leu
Leu
Thr
Ala
Val
415
Phe
Pro
Leu
Met
Gly
495

Val

Tyr

His
240
Phe
Ala
Phe
Thr
Gly
320
Met
Asn
Lys
Gly
Tyr
400
Phe
Leu
Tyr
Tle
Asn
480
Phe

Pro

Asp
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Val Cys Ile
530
Val Tyr
545

Lys

Lys

Lys Arg

Tyr Asn Asn

Thr Lys
595
Lys

Lys
Glu Lys
610
Gly Gly Ile
625
Ser

Leu Gly

Ser Glu Asp
<210> 3
<211> 996

<212> DNA

Tyr Gln

Glu Met

Gly

Ile

His Glu
535

Met Arg

550

Arg
565
Asp

Asn

Asp
580
Thr Lys

Val Gln

Pro Thr

Ala

Asp

Ser

Phe

Ile

Arg Arg

Glu Glu

Ile
600

Ser

Ser

Lys
615

Leu Glu

630

Thr
645
His

Ala

Ser
660

213> HEKAKE

<400> 3

atgtcttccg
ggcacctgge
ggctaccgece
atcaagaagg
aagctgtgga
gccgagettg
cccggegeeg
gtgtccattg
gtcggtgtet
gtcceegeceg
tactgcgcca
ggcctgececce
aagcagggca
cacaccgtca
gagctggatg
aacattcctt

gaaggaccgt
aggccgctcece
acctcgacct
ctcttgectga
acaactccca
gcectcgacta
acctcttcecce
tccagacctg
ccaactttac
tcaaccagat
agaagggcat
tgctcgtcag
agaccgtcac
ttcccaagtce
acgaggccat

acacctacaa

Thr

Tyr

Thr Asp

Gly Asn

caccctcaac
cggcgaggte
ggccaaggtce
ggtceecegge
caagcccgag
ccttgaccte
caagtccgag
gaaggccatg
catagagcac
cgagcgccac
catcatcacc
ctccgacgag
tccegeccag
cgtcaccaag
tgctgegetg
gcctaggtgg

Ser Pro Val

Ala Phe
555

Asp

Trp
Thr Ser
570
Phe Gly
585

Ser

Glu

Asp Asn

Val Gln Arg

Glu Glu Asp
635
Ile Gly
650

Lys

Ser

Ala
665

Lys

accggctaca
ggcgetggtg
tacggcaacc
ctgaagcgcg
gacgtcgagc
tacctcatce
gacggctccg
accgagctgce
ctcgacgcecg
cceegectee
gcctactceceg
gtcaaggccg
gtcatcctceg
gcgecgecattg
aacaagttgg

aacattaacc

22

Asn Trp Ser
540
Arg

Arg Pro

Leu Ser Asp

Ala
590
Glu

Arg Met

Glu Asn
605
Gly Lys
620

Ser

Arg

Ile Glu

Leu Ser Asp

Val Thr

agatccccca
tctttgaggce
agaaggaggt
aggatatttt
ccgetetega
actggcccecgt
aggtgcagct
ccaagtccaa
tcatcgaggc
ccaaccagcc
cctttggcaa
tcgccecgacaa
cctggtcceca
cggagaactt
gcgagaagcece

tgttcaacac

Leu Pro

Gly Trp
560
Phe Ser
575
Leu Gln

Ala Gly

Thr Phe

Thr Ala
640
Thr Ser

655

gatcggctac
cctcaaggtt
tggtgagggc
catcacctcce
cgacaccctg
tgeetttget
caaccagaat
ggtcegetee
caccggegte
tctgatcgac
caacacaaag
cctgtccaag
gattggtggc
ccaggaggtt
tcagcggttce

cgaggaggag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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aaggccgetg cccacactge tgtcatcaag ctgtaa 996

<210> 4

<211> 331
<212> PRT

213> HEKAKE

<400> 4
Met Ser
1

Gln Ile

Gly Val

Lys Val
50

Leu Ala

65

Lys Leu

Asp Asp

Ile His

Ser Glu
130

Gln Thr

145

Val Gly

Ala Thr
Leu Pro
Ile Thr

210
Leu Val
225

Lys Gln

Gln Ile

Ser
Gly
Phe
35

Tyr

Glu

Thr
Trp
115
Asp
Trp
Val
Gly
Asn
195
Ala
Ser

Gly

Gly

Gly
Tyr
20

Glu
Gly
Val
Asn
Leu
100
Pro
Gly
Lys
Ser
Val
180
Gln
Tyr
Ser

Lys

Gly

Arg

Gly

Ala

Asn

Pro

Asn

85

Ala

Val

Ser

Ala

Asn

165

Val

Pro

Ser

Asp

Thr

245
His

Thr
Thr
Leu
Gln
Gly
70

Ser
Glu
Ala
Glu
Met
150
Phe
Pro
Leu
Ala
Glu
230

Val

Thr

Val

Lys
Lys
55

Leu
His
Leu
Phe
Val
135
Thr
Thr
Ala
Tle
Phe
215
Val

Thr

Val

Thr
Gln
Val
40

Glu
Lys
Lys
Gly
Ala
120
Gln
Glu
Ile
Val
Asp
200
Gly
Lys

Pro

Ile

Leu
Ala
25

Gly
Val
Arg
Pro
Leu
105
Pro
Leu
Leu
Glu
Asn
185
Tyr
Asn
Ala
Ala

Pro

23

Asn
10

Ala
Tyr
Gly
Glu
Glu
90

Asp
Gly
Asn
Pro
His
170
Gln
Cys
Asn
Val
Gln

250
Lys

Thr

Pro

Arg

Glu

75

Asp

Tyr

Ala

Gln

Lys

155

Leu

Ile

Ala

Thr

Ala

235

Val

Ser

Gly
Gly
His
Gly
60

Ile
Val
Leu
Asp
Asn

140

Ser

Glu
Lys
Lys
220
Asp

Ile

Val

Tyr
Glu
Leu
45

Tle
Phe
Glu
Asp
Leu
125
Val

Lys

Ala

Lys
205
Gly
Asn

Leu

Thr

Lys
Val
30

Asp
Lys
Ile
Pro
Leu
110
Phe
Ser
Val
Val
His
190
Gly
Leu
Leu

Ala

Lys

Tle
15

Gly
Leu
Lys
Thr
Ala
95

Tyr
Pro
Tle
Arg
Tle
175
Pro
Tle
Pro
Ser
Trp

255
Ala

Pro
Ala
Ala
Ala
Ser
80

Leu
Leu
Lys
Val
Ser
160
Glu
Arg
Tle
Leu
Lys
240

Ser

Arg
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260

Asn

265
Val Glu Leu Asp
280
Lys Pro Gln Arg

270
Asp Glu Ala Ile Ala
285
Phe Asn Ile Pro Tyr
300
Asn Thr Glu Glu Glu
320

Ile Ala Glu
275
Ala Leu Asn
290
Thr Tyr Lys
305
Lys Ala Ala

Phe Gln Glu

Leu Gly Glu

295

Arg Trp Asn
310

His Thr Ala

Lys

Ile Asn Leu Phe
315
Val Ile Lys Leu

Pro

Ala

<210> 5
<211> 2055
<212> DNA

325

213> HEKAKE

<400> 5

atgggctaca
gccaccttca
cacgtccttt
gaccgattcg
ttcggctacg
cctggtcacce
cagggtatct
aacaagccceg
ttgatggagg
ctcatctgca
accgaggacg
ggcgaccacg
aagccctcaa
cacggagtcc
ggcttcaacc
cactcagccg
gagaagtacc
ggctgggaga
ctgtccgaga
gcecgatctga
gccaccggece
atgggcgcca
ttcctcaact
cgcgtcatcet

cagcctatcg

cagaggttga
agagcaactc
gggacaagtt
ttctctccaa
acctgaccat
ccgaggcecca
ccaatgccgt
gcttcacccet
gtgtctectge
tctacgatga
tggccaagceg
acctcgaggce
tcatcaagct
acggctctce
ccgacgagag
agggcgeegce
ccgecgagge
agaacctgcc
cggtcctcac
ctggttccaa
tcggtgacta
tcatgaacgg
tcgtctcecta
gggtcgcecac
agactctggce

ccagaaggcc
gggccaccceg
catgaggttc
cggccacgge
cgatgacctc
cgatactccce
cggtctggece
gtgtgacaac
cgaggcctceg
caaccacatc
ctacgaggcc
catggaggcce
gcgeaccacce
cctcaaggcece
cttcgtegte
cgccgaggag
tgctgacctce
cgtctactcg
caagatccac
cctgacccge
ctccggacga
cctggecgee
cgeecgeeggt
ccacgactcce

tcacttccecge

330

atcaacacca
ggtgcceccca
aaccccaaga
tgcatgctce
aaggccttcce
ggtgtcgagg
atggcccagg
tacacctact
tccetggeceg
tccattgacg
tacggctggce
gccatcaaga
attggcttcg
gacgacatca
cccaaggagg
gagtggaaca
cagcgccgec
cccagcgatg
gacgtcctge
tggaaggacg
tacatccget
tacggcacca
gcegtecgee
attggecctgg

gcectgecca

24

tccgectget
tgggeatgge
accccaagtg
agtatgctct
gaaccgtcga
tcaccaccgg
cccacaccge
gctteetegg
gccacctcca
gcgacaccaa
acgtcgaggt
agtgccagga
gctcteteca
agcagctcaa
tctcecgacct
agctgttcge
tcaagggcga
ctgccattge
ccgagctcca
ctgttgactt
acggtgtccg
tcatcccecta
tgtcegetet
gcgaggacgg
actgcatggt

cgecggtegat
tccegttgee
gctgaaccgt
gcttcacctg
cagcaagact
ccceetgggt
cgccacctte
cgatggctge
gctcggceaac
ctgtgectte
cgtcgagaac
ggtcaaggac
ggagggcacc
gcagaagttt
ctacgcccecge
caagtacgcc
gctgececgag
cagccgaaag
gggtggttce
ccagcccccee
cgagcacggc
cggcggtacce
gtccegegte
tcctactceac

gtggcgececce

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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gcecgacggea
agcatcattg
gccatcaagg
accggttccg
gtcaaggccce
tacagactct
atgggetggg
gcctacaagg
cttctcacca
ttccagcagce
<210> 6
211> 685
<212> PRT

acgagaccag
ccctgteteg
gaggatacgt
aggtttccat
gcgtegtete
ccgtecetgee
agcgatacac
atgtctacaa
ttgacttctg
tcatc 2055

213> HEKAKE

<400> 6

Met Gly Tyr
1
Leu

Ala Val

Met Gly
35

Asn

Pro

Phe
50

Ser

Arg
Leu Asn
65
Phe

Gly Tyr

Asp Ser Lys

Glu Val Thr
115
Ala Met
130

Thr

Leu

Phe
145
Leu

Leu

Met Glu

Gln Leu Gly

Thr Glu

Asp Ala
20
Met Ala

Pro Lys

Gly His

Leu
85

Pro

Asp

Thr
100
Thr Gly

Ala Gln

Cys Asp

Val

Thr

Pro

Asn

Gly

70

Thr

Gly

Pro

Ala

Asn

cgctgectac
ccagaacctg
cctgcaggag
cgececgtggat
catgccctge
cgacggcatc
tcacgagcag
gaagttcgag
gaaggacgtc

Asp Gln

Phe Lys

Val Ala
40
Pro Lys
55
Cys Met

Ile Asp

His Pro

Leu Gly
120
His Thr
135

Tyr Thr

150

Val
165
Leu

Gly

Asn
180

Ser

Ile

Ala Glu

Cys Ile

tacattgccce
ccccageteg
gtcgagggtg
gccgecaagt
ttcgaggttt
ccctetetgt
tttggtctca
ttcaccceceg

cccaacgtcce

Ala
10

Asn

Lys Ile

Ser Ser
25
His

Val Leu

Trp Leu Asn

Gln Tyr
75

Lys

Leu

Leu
90
Ala

Asp

Glu
105
Gln

His

Gly Ile

Ala Ala Thr
Phe
155

Ser

Tyr Cys

Ala Ser
170
Asp Asp

185

25

tgacctccaa
agggctcegt
cccagatcac
acctcctgga
tcgatgctca
ccattgaggt
accgattcgg
agggcatcac

gctcteccat

Asn Thr Ile

Gly His Pro

30
Asp Lys
45

Asp

Trp

Arg Arg

60

Ala Leu Leu

Ala Phe Arg

Thr Pro
110

Ala

Asp

Asn
125

Asn

Ser

Phe
140
Leu

Lys

Gly Asp

Leu Ala Gly
Ile

190

Asn His

gcacaccccce
catcgagaag
cctggtectee
gaagcacaac
gcccaaggag
gatgagcacc
tgcectetgge
caagcgegcet

caaccgtgcce

Arg Leu
15
Gly Ala

Phe Met

Phe Val

His Leu
80
Thr Val
95
Gly Val

Val Gly

Pro Gly

Gly Cys
160
His Leu
175

Ser Ile

1560
1620
1680
1740
1800
1860
1920
1980
2040
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Asp
Glu
Leu
225
Lys
Gln
Ile
Val
Gly
305
Glu
Glu
Asp
Ile
Gly
385
Ala
Arg
Thr
Ala
Val
465

Gln

Val

Gly
Ala
210
Glu
Pro
Glu
Lys
Val
290
Ala
Lys
Leu
Ala
His
370
Ser
Thr
Glu
Tle
Gly
450
Ala

Pro

Trp

Asp
195
Tyr
Ala
Ser
Gly
Gln
275
Pro
Ala
Tyr
Pro
Ala
355
Asp
Asn
Gly
His
Ile
435
Ala
Thr

Ile

Arg

Thr

Gly

Met

Ile

Thr

260

Leu

Lys

Ala

Pro

Glu

340

Ile

Val

Leu

Leu

Gly

420

Pro

Val

His

Glu

Pro

Asn
Trp
Glu
Ile
245
His
Lys
Glu
Glu
Ala
325
Gly
Ala
Leu
Thr
Gly
405
Met
Tyr
Arg
Asp
Thr

485
Ala

Cys
His
Ala
230
Lys
Gly
Gln
Val
Glu
310
Glu
Trp
Ser
Pro
Arg
390
Asp
Gly
Gly
Leu
Ser
470

Leu

Asp

Ala
Val
215
Ala
Leu
Val
Lys
Ser
295
Glu
Ala
Glu
Arg
Glu
375
Trp
Tyr
Ala
Gly
Ser
455
Tle

Ala

Gly

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

Asn

Thr Glu Asp

Val

Lys

Thr

Gly

265

Gly

Leu

Asn

Asp

Asn

345

Leu

Gln

Asp

Gly

Met

425

Phe

Leu

Leu

Phe

Glu

26

Val
Lys
Thr
250
Ser
Phe
Tyr
Lys
Leu
330
Leu
Ser
Gly
Ala
Arg
410
Asn
Leu
Ser
Gly
Arg

490
Thr

Glu
Cys
235
Ile
Pro
Asn
Ala
Leu
315
Gln
Pro
Glu
Gly
Val
395
Tyr
Gly
Asn
Arg
Glu
475

Ala

Ser

Val
Asn
220
Gln
Gly
Leu
Pro
Arg
300
Phe
Arg
Val
Thr
Ser
380
Asp
Ile
Leu
Phe
Val
460
Asp

Leu

Ala

Ala
205
Gly
Glu
Phe
Lys
Asp
285
His
Ala
Arg
Tyr
Val
365
Ala
Phe
Arg
Ala
Val
445
Arg
Gly

Pro

Ala

Lys

Asp

Val

Gly

Ala

270

Glu

Ser

Lys

Leu

Ser

350

Leu

Asp

Gln

Tyr

Ala

430

Ser

Val

Pro

Asn

Tyr

Arg
His
Lys
Ser
255
Asp
Ser
Ala
Tyr
Lys
335
Pro
Thr
Leu
Pro
Gly
415
Tyr
Tyr
Ile
Thr
Cys

495
Tyr

Tyr
Asp
Asp
240
Leu
Asp
Phe
Glu
Ala
320
Gly
Ser
Lys
Thr
Pro
400
Val
Gly
Ala
Trp
His
480

Met

Ile
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Ala Leu Thr

515
Leu Pro
530

Tyr

Asn
Gly Val
545
Thr

Gly Ser

Glu Lys His

Val Phe Asp
595
Ile Pro
610

Tyr

Gly
Arg Thr
625
Ala

Tyr Lys

Thr Lys Arg

Val Ser
675
210> 7
211> 975
<212> DNA

Arg

500

Ser Lys

Gln Leu

Leu Gln

His

Glu

Glu

Thr Pro
520
Gly Ser
535

Val Glu

550

Glu Val
565
Asn Val
580
Ala GlIn

Ser Leu

His Glu

Ser

Lys

Pro

Ser

Gln

Ile Ala

Ala Arg
Glu
600
Glu

Lys

Ile
615

Phe Gly

630

Val
645
Leu

Asp

Ala
660

Pro Ile

213> HEKAKE

<400> 7

atgagctcct
gactttgectg
ctggccegecet
aagcagaagg
gagttcggca
cggttctecet
aaggagctcg
atcaaggccg
ttcteeectge
gttggccgea
gaccccecggtg

ctcttgacca
ccatcgccaa
ccaagaagcc
gcggegacat
aggagattct
ttgacaccaa
gcatccccaa
ccgagatcct
cccaggccat
tcctcgactg
tcgeeteegt

Tyr

Leu

Asn

Lys Lys

Thr Tle

Ala
680

Arg

gctcaaggcece
gtacaagccc
cgagtacgcce
tgagcagcag
caagattgtt
ggcctetgte
ggagcgegte
gcagcgcgac
cggcgeegee
gttcaaggcg

caagagcatc

505
Ser ITle Ile

Val Tle Glu

Ala Gln
555
Ala

Gly
Val Asp
570
Val Val
585

Tyr

Ser

Arg Leu

Val Met Ser
Arg
635

Phe

Leu Asn

Phe Glu
650
Asp Phe Trp
665
Phe

Gln Gln

actggcaccg
caggatgcca
aagctgatag
gtcgacgatg
cccggeaagg
gacaaggccce
ctcatcaaga
cacggcatca
gaggcceggeg
agcaccaaga

ttcaactact

27

510

Ala Leu Ser

525
Lys Ala Ile
540
Ile

Thr Leu

Ala Lys Tyr
Cys
590

Leu

Met Pro

Val
605
Met

Ser

Thr
620
Phe

Gly

Gly Ala

Thr Pro Glu
Val

670

Lys Asp

Ile
685

Leu

ttgtcgtcte
ccaccaaccce
acgtcgccat
ccctcgaccg
tctccaccga
tccacattat
tcgecetecac
actgcaacct
ccttecteat
aggactactc

acaagaagtt

Arg Gln

Lys Gly

Val Ser
560
Leu Leu
575
Phe Glu

Pro Asp

Trp Glu
Gly
640
Tle

Ser

Gly
655

Pro Asn

tgacactggt
ctcecteatce
cgactacgcce
cctgetggte
ggtcgacgece
cgagctctac
ctgggagggc
gacgctcatg
ctceeceette
caaggaggag
tggctacaag

120
180
240
300
360
420
480
540
600
660
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accattgtca
gactacctga
cccaagaagc
aacgacgagt
cgcgagggea
aagctgtctg
<210> 8
211> 324
<212> PRT

tgggtgecete
ccatttctece
tcgacgcege
ccctgttecg
tcagcaagtt
cttaa 975

213> HEKAKE

<400> 8
Met Ser
1

Ser

Ser

Asp Thr

Ala Thr Thr
35
Ala Lys
50

Asp

Tyr
Gly Ile
65

Glu

Phe Gly

Glu Val Asp

Ala His
115

Leu

Leu

Val
130
Tle

Arg

Glu
145
Phe

Leu

Ser Leu

Ile Ser Pro
Asp
195

Phe

Lys Lys

Ile
210

Ser

Ser Leu

Gly
20

Asn

Asp
Pro
Leu Ile
Glu Gln

Glu
85

Lys

Ala
100
Tle Ile

Ile Lys

Gln

Asp

Phe

Ser

Asp

Gln

70

Ile

Phe

Glu

Ile

Asp

gttccgcaac
caacctgctce
cgeecgetgee
cttcgacttce

tgcecgecgac

Gln Leu

Ala Ala
Tle
40
Ala

Leu

Val
55
Val Asp

Leu Lys

Ser Phe

Tyr
120

Ser

Leu

Ala
135

His Gly

150

Gln
165
Val

Pro

Phe
180

Tyr Ser

Asn

Ala

Gly

Lys

Tyr

Ile Gly

Arg Tle

Glu Glu
200
Lys Lys

215

acgggcgaga
gaggagctcc
tccettaaca
aacgaggacc

gccegtcecacce

Ala
10
Ala

Lys Thr
Ile
25

Leu

Lys

Ala Ala

Ile Asp Tyr

Ala Leu
75

Pro

Asp

Tle Val

90

Asp Thr Lys

105
Lys

Glu Leu

Thr Trp Glu

Tle Cys
155
Glu

Asn
Ala Ala
170
Leu Asp Trp
185

Pro Gly

Phe Gly Tyr

28

ttaccgagct
tcaactccac
ttgagaagaa
agatggccgt

tcaaggacat

Gly Thr Val

Pro
30
Lys

Tyr Lys
Lys
45
Lys

Ser

Ala
60
Asp

Gln

Arg Leu

Gly Lys Val

Ala Val
110

Pro

Ser

Tle
125
Tle

Gly

Gly
140

Asn

Lys

Leu Thr

Ala Gly Ala
Ala
190

Ser

Phe Lys

Val Ala
205
Thr

Lys Ile

220

cgetggetge 720
cgagccegte 780
gtcgtacatc 840
cgagaagctg 900
tctgaggcag 960

Val
15
Gln

Val

Asp

Pro Glu

Lys Gly
Val
80
Thr

Leu

Ser
95
Asp Lys

Lys Glu

Ala Ala

Met

160
Leu

Leu

Phe
175
Ser Thr

Val Lys

Val Met
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Gly Ala Ser
225
Asp

Tyr Leu

Thr Glu Pro

Ile Glu
275

Asn

Asn

Phe
290
Lys

Asp
Ser Phe
305
Lys
210>
211>
212>
213>
220>
223> pKR R
<400> 9
ctaaattgta
attttttaac
gatagggttg

ggg8aaggecyg
gctgcaagge

Leu Ser

9
9538
DNA

acggccagtg
aggcctaggce
gagagggtgce
cttggtggta
cggtecggatg
gatgatagca
gaccaaaaga
ccttcggcecac
tacgccaacc
gagaggggaa
gccttgaatce
tcgtattact
ccgeecettge

cagctttgga

Phe Arg

Asn

Thr Gly

230

Thr Ile
245
Val Pro
260
Lys Lys

Glu Asp

Ala Ala

Ser

Lys

Ser

Gln

Asp

Pro Asn

Lys Leu
Ile
280
Ala

Tyr

Met
295

Ala Val

310

Ala

NIF5

eAsl1fpsl

agcgttaata
caataggccg
agtggceccget
tttcggtgcg
gattaagttg
agcgcgacgt
gcgecagegsg
gaaactgcgce
catacatacc
tgccaatatg
cgcacagcca
agcaagagaa
caccccgaaa
caaagattcc
agtctccgeg
accacaaaat
cttgggtttg
ctctetteca

cgtcaatgcce

ttttgttaaa
aaatcggcaa
acagggcgcet
ggcctetteg
ggtaacgcca
aatacgactc
ccgcgaaata
ccttcagcecte
tacatacgta
taccttgtag
gtctggtgtt
gggaaaggga
gcaacagcag
gagttgcaat
agggcatctce
gtctcagcecge
actgtattat
tttccccagg

aataactgta

Glu Ile Thr

235
Leu Glu
250

Ala

Leu

Asp Ala

265

Asn Asp Glu

Val Glu Lys

Thr Lys

315

Leu

attcgecgtta
aatcccttat
cccattcgece
ctattacgcce
gggttttccee
actatagggc
gaagacgaag
gctaattccg
cccgtagttg
gtactcatga
tgtgectectgg
aaaggaagcc
tgatggacgg
cattgccaca
tgatgagtcc
ggctcatcca
cggtcaagag
cgctgatagt
ttgtattgac

29

Glu Leu Ala

Glu Leu Leu

Ala Ala Ala
270
Leu Phe
285

Arg

Ser

Leu Glu
300

Asp Ile Leu

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattgagtg
acgagaggag
cccattacat
tgcgaagcga
tagtcagcag
attcagcccce
ctaaaaaaga
gactacgaca
aaattgctcg
cgtgccacge
tggcegeett
ccaaaggcca
atgatagttt
aaatcatttg

Gly Cys
240
Asn Ser
255
Ser Leu

Arg Phe

Gly Ile

Gln
320

Arg

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gagagggtgce
tcagcgcaca
gtcgagccag
gaagccgagg
tagattcact
gcagggttgt
ctgtagtaca
actgtggcegg
cgggtttett
tttgggegtt
ctcggetttt
cccctecattg

tccaaagacg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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accgacacct
tttttggege
cacttgctta
geggeeggte
gcectcactg
gcgecegececat
gccaatccecgg
ctaggtacag
tgaagtgagg
ccectecteca
ttccgecaget
ttatttattt
tcttttgcac
cctgactcgt
gtttcteccte
aatccccaaa
tcacgtaagc
caccatcact
aacaacaaca
gactaccgtc
gtcgagtcgg
caagacatca
ccecegeggee
gcggacgatg
gccacgtcaa
gcccagacca
aagaccctct
aacaagtgga
acgatggtca
atccagcagg
gagacaatcg
ttcgatgacg
ggctcggcaa
cgaggcttte
acgggagccce
tggtggatga
tctgggeggce
gcectgacgg
ctcattttca

ctgatatcac
gtgtgtgeeg
gcaggaacct
ccttatccag
gcgaggegag
gggagcageg
gceecttggtt
tatagagaga
tagtaagtga
cccagccacce
caggttgttt
ccctetecta
gcatcgecett
gagcctcacc
cagtacctta
aggcactgaa
agtccaacaa
ccggaggaac
acaacggtaa
cctececcaca
gcaccgcatt
accacaagga
agacgaccgt
cacacacaat
atgcaggcca
acatggagag
accagaaccce
gctccgttaa
tgatcatctt
acaacttcaa
acgccatgaa
ttgcectegg
tctctggage
ccctgaagaa
tcattctgtt
acgaatccgt
agttttttag
atccctacac

tcattaacgc

atacgagtag
cgtagctcgt
agtcagccgt
ctgtccacgt
ggcaaggatg
aaccaacgga
ggctcacaga
ggagagagag
aaaaaaaaaa
tgcacactca
ttttttttte
ccttgtetge
atcgtcgtct
tgctgattte
tcgcgaagcece
cgacttccte
gcaatcctceg
taataacaat
cgatggeggce
gtctgctagg
ccccattcaa
caacggcccee
cagcgccaac
tccagagtcg
ctccgceccaac
caacgagtcc
gcagaccccece
gaatacctat
cggcagcgcec
cgtagcccte
gagcctgact
gtgggeceget
ccacctgaac
ggtcccatat
catttggtac
cgctggecatg
cgagttccte
gtgcttgage
ttcgatggca

tagtacatac
gcacaatgtc
ccttgtgtga
tggcetgecce
gaggggcagce
gggatgecegt
gcgttgetgt
agagagagtg
aaaatcaaca
gcgegeagea
tctctecteg
ctttggtcca
cttttttcac
tctececccee
ggaagaaccce
agctccgaga
gacgagggcce
aacaacaata
aacgacgacg
cctactcccea
gaggtcattc
ccttcegeat
gtcctgaaca
catctgagcc
accggcgeca
cccaggaacg
acagttctcc
ttaaaagagt
gtcgtatgcece
gacaacctca
agcctagtct
gcecgtggtaa
ccatcaatca
tacttcgcag
aagagggtcc
ttttgtgtet
tgcggegeca
tcagatgtat

tatcagacag

30

aatcccccecce
gggccegeegce
ttaatataac
tcagttagcg
atcgcctgag
gctttgtegt
gagaccatga
tgagagggaa
ctgacggctg
tcacctaatc
tcgaagccege
tctgececett
tcacgggagc
tccecgaccegg
tcttaaccte
gcgtccacac
gtagctcgag
acaacaacaa
actatgacta
cctacgtgece
cctecggecta
cgtcaaaccg
tagaggactt
ggecgtegete
ccaatggtcg
tgccgataat
cctcaactta
tcctegecga
aggtcaacgt
atgtcacggg
cctetgtege
tgggctactt
ccctcgetaa
gccagcectgat
ttcaggaggc
tcccaaagcece
tgctccagge
ttccectgat
gtactgcgat

aaactccgcce
cgccagegge
ggtgagacta
ctcaactcat
ttggagcaaa
ggctgetgtg
gctattattg
aaggtgaggt
ccgtctgeca
ttggctcgee
ccttgttcee
tgtctgcatce
ttgacgaaga
cttgactttt
tagaatgagc
ccacgactcce
ccagccctece
caacaacagc
cgagatgcag
ccaatacagt
cattaacacc
cgettteege
ctacaagaat
ccgatcacgg
tactacgggc
ggtcaagcct
ccacccgatt
gtttatgggt
cgccggeaag
ctcttccgee
cggtggcacc
ttgtgcaggt
cctecgtttat
tggtgettte
atactcggac
ctacctgagc
cgggacattc
gatgttcatt

gaacctggca

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

gggggceeteg
ctcceegtgt
cggaaccgag
gaggaattcg
aacgagaacg
accttcggeg
ggcgecacga
ggcaacgcga
gtgegatggt
tcggtagacc
atggtctttg
tctattagac
cagtcgagta
ctttgccaac
gatccatcgce
ctcttgeget
gctgeggage
gttaatgcag
cttgecteget
ttcatcacaa
aatagcgcgt
gctaccagca
catttgatgc
cattatatca
gtgaataacc
agcccaaaat
ctgatttcaa
atatgtgtag
gaagaggtat
cggcetetett
agcgccgtca
ttgatatttc
ctctttggag
ggaaattgga
agtcaagagt
ttgaagacag
ggcatctcte

gceccecegecet
accacttctt
tctacgacgt
acaaggaaat
ctaggaggac
gcgaacgcat
aggccggcega
gcatcccgac
caacggattc
agaaagtcac
gtggttcceceg
gcaaatgagc
cgatcagtag
atactccgag
gcgtataaca
tgcgcaacct
aaccaaaatt
tctccatgac
atgagcctat
aatagaaagc
gactgatacc
cctegtetee
ttttctecac
gcccaattgg
gatttttgag
tcgacggcat
catcggcagc
agaagcaccce
ggttgttage
tccatacatg
aaaagccgeg
ctcgegggea
gaatggccge
ggcgagaata
actggtagta
acaagtcaga
gggagttaga
agcctttcca

cgctttecat

cgccctetac
ttgggtgccg
ctgtatctac
gattatgcgce
ttctgacctce
ggcgettcag
gaagaaggtt
aattcttgag
tattggtctce
ctgaatgcat
gttggecggag
aactgatgga
ctagtgagag
aataaagtca
actccgagta
tgcttgaatg
tctgtttata
atgtaagtgc
ggcgatcagt
cgecggttgea
agtaacacct
ctcctttggg
aaagtattcg
cgaagtcttg
cggetgttte
gtccaatagc
agatgataat
gaattcaggg
cgcectettat
tatgagatat
gaacaacaac
tcaccagagc
acagcagcag
caattactag
cataagccac
gaagtcgccg
tttctgaatt
tcaacgtgca

ctgactgaga

gcagtgggcet
atggtagggc
caaggccacg
gcatggttta
tccgacttcet
aagacgaaga
cagttcaagt
gaggaggata
tctgacacta
ggctttegtg
tctttgtcta
ttgttgccag
agagagaaca
actgtgtctg
ccagcaaaag
aggatacacg
gatcaagctg
acgtaggaaa
ctggtcatgt
atgcaaatga
ttgettggece
ttgagctctt
tatggacgcg
agccgcactce
aggcgacatt
ccggtgatag
gattccgcag
cctttttete
cactaggtag
acatcatgat
ttgcagatgc
ccaatcacct
cagcatcacc
tctagtctat
gaacatgata
cgtattagct
gagtgacgca
gagccatgaa

tactaacccg

31

tcgaccacaa
cgtttattgg
aatcaccggt
ggcgeeecegg
cttacaataa
cgaagtctag
ccgttcageg
gcatcgagac
gctctgagga
accgggctte
ctttggttgt
cgatactata
tctatccaca
tgatctaaag
cacgtcgtga
gggtgcaaca
gtagattcca
ccatacccaa
taaccagcct
tgatgccttt
gtctagcgcet
tggatggcett
cttttggetg
gcatagaata
tcgeecgecce
tcttgtcgaa
cacgctagcg
cacaccaatc
actagcacct
ctcgaagtaa
catcacgcaa
ggtcctcagg
acagatcttg
ggaaattgga
ttggegggga
tggtgttagt
gatggatgta
atgcaatgac

attccatctc

gatgctctgg
tgcecetgatg
taactggtct
atggaagaag
tgacgacgac
catttccgac
agggaagegyg
tgccagcecte
cagccactac
aaacaatgat
ctgtcgcagg
attcacatgg
atgtcgagtg
atcgattcgg
caggagcagg
tggctgtact
attactccac
attgcctaca
gtgctctgac
gcagaaatgg
gttgattgta
tccaaacgtt
tattgcgtga
attgattgcg
ttatttgecte
tatggctgtce
agctctccegg
accaaattca
aattttaccg
aacccggtac
gacgcagaca
tggccacttg
gcctcaacte
tgttgtgegg
aggtttagct
agacacagca
gtattcatta
cttaaggagg
cattttctag

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
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cacacacata
catccgeget
tatgactctg
ttgataactc
actcaagccc
ctcatcgatc
tcaacatggc
tcacaggttg
gcaggtgcaa
ctgtacaagg
atcatcagcg
tggaagcagg
ttctaatcte
cgtcgeetgg
cgcaacgagc
gacagccaac
gcccageegt
ggacaacctc
tcggtggtet
gcgtcaagtce
tccattcgga
gaactccatg
catcttcacc
gttcagtttc
attcaacccg
ggetggtttg
tgagggtgac
gceecgettte
ccttgegtat
ggtaaagcct
gcegegttge
cgctcaagtce
ggaagctccce
tttcteeett
gtgtaggtcg
tgcgeecttat
ctggcagcag
ttcttgaagt
ctgctgaagce

cctggagtca
aagccgctta
tctcgactaa
tcgatcttaa
ttggacttgg
ccatcgactt
tgagaaaaag
cagcctcgea
ttgatcctct
aagatatcct
aagacgaatt
gcactttcge
aaacttcttt
gagaggtcat
aagttgtctg
tcgttgettt
acctttccag
agcgactaca
caatggctca
ttcgagaggg
atcgaccgag
aatacttcgg
aaccacgtca
gtccgtetgg
gactcgttgg
atgatggtga
cgcggeegee
cagtcgggaa
tgggecgetet
ggggtgcecta
tggegttttt
agaggtggeg
tcgtgegete
cgggaagegt
ttcgectccaa
ccggtaacta
ccactggtaa
ggtggectaa
cagttacctt

tacctcaacc
ggcgataacg
ctgattgacc
tctcgagett
ccagcaattg
cgtcagccte
gcggacgecce
aatctagctg
catgcacaag
tggatccatt
ccaggcgatce
catcatgccg
cgaggctgac
cggcaaggac
tgatatgcgce
cctcaaggtce
ctaaatgccc
tcatgccegg
tgtcctatge
tcaacctcag
actcaatagc
ccgaccgega
gcaggtgggce
ccgacgccta
agcttctteg
gtcctcatat
gttccggtaa
acctgtcgtg
ccgettecte
atgagcaaaa
ccataggctc
aaacccgaca
tcctgttecg
ggecgetttet
gctgggetgt
tcgtcttgag
caggattagc
ctacggctac

cggaaaaaga

ggccttcagt
ttggeecggty
aacgtcaatt
tttatttcct
acacaaccac
gacaacgcat
cggcagcecegg
cggattcagt
tacaatgcct
gcetttgega
gagcgtgget
aatgacgaag
acaatggacc
atcgcgggaa
atgtggctte
attatcacac
cceceeeececee
atacacccat
cgctgegtte
tccacttggce
tgcggagett
tttcetegte
tgaggacctc
ttccacggge
cggcaagtca
caaacatctc
ttaactggcc
ccagctgcat
gctcactgac
ggccagcaaa
cgcecceccectg
ggactataaa
accctgecege
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa

gttggtaget

32

agctaaacag
tcggccatac
ccttatcaaa
caacatcatt
gcgeccatcetg
ccaacgcaat
catgctctgg
atactgacct
ccatcgggta
gggccaattce
tgctccaagt
atgtgagagg
agattcatac
agcttcacac
gcgatcggat
gtgccgaatce
cceeeccecte
ctccagcecgceg
aagcaggatc
tgtggecgecet
ggcttcageg
gatttcctgt
atcatctact
agctctctca
gggegtgett
agccagtttg
tcatgggcect
taacatggtc
tcgetgeget
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccceegttea
taagacacga
atgtaggcgg
cagtatttgg
cttgatccgg

ctatgtagcg
aattcttgcce
gttttcgacc
cacagtaacg
ctccattgge
cacaaatact
ggtggceaggt
ctcgecgatge
cgacaaggcc
aaaggctggce
gatggaagaa
gcacactcga
ggcaaacgaa
aggtcgcagc
ccgcgaaatce
tgaaatgtaa
tcttactgac
ctcagccagt
tcgagcggtt
tggccecggceaa
gaatcacctt
cctggaactce
cgacctctga
tgcccaacaa
tcggccaaat
acttggettt
tcacttcact
atagctgttt
cggtcgttceg
ccgtaaaaag
caaaaatcga
gtttccceecet
cctgtecgee
tctcagttcg
gceecgaccegce
cttatcgcca
tgctacagag
tatctgcget

CaaacCaaacc

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
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accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
tatttaccca
tccgecacgge
atcaccggct
ggcgcaattt
cgttcatcac
tcaaacaggt
gccacgctat
ggttcaaaaa
ttcgecggat
cgcagaattt
cgacggglgg
ggtttcaggce
agatgacgtt
gcttcacgca
ctgctccaca
ggcatgctct
ttaccgcege
tttcaatatt
tgtatttaga
<210> 10

211>
212>
213>
220>
223>
<400> 10

ctaaattgta
attttttaac
gatagggttg

ggg8aaggecyg
gctgcaagge

DNA

acggccagtg
aggcctagge
cgtacgagtt
tgtattaata

11413

geggtggttt
atcctttgat
ttttggtcat
gttttaaatc
ccactttggt
tggccagacg
gatactgcgce
tgccggtcecac
ccgeccaate
cctgtteegg
gttcacgcge
tgccggecag
aacgccacgg
cgctttcacce
tttcatccag
cgccatccac
caatcacgcc
taatgttcag
gcatcaggca
gcacgccaaa
tacgttcggt
attgaagcat

aaaataaaca

NIF5

pKR Rpyrderrl

agcgttaata
caataggccg
agtggccget
tttcggtgcg
gattaagttg
agcgcgacgt
gcgecagegsg
tgagggggcg
aagcagcaga

ttttgtttge
cttttctacg
gagattatca
aatctaaagt
aatttcgcct
atcttcttcce
cggcagacgt
cgcgetatac
cggegggcetg
caccggatca
tttggtcagce
aatatcgtta
aataatgtca
cgggetegeg
acgcacggtc
cgecgetgeca
caccacttca
tttggtttte
acggcccacce
aaagcaatca
cagggtacgg
ttatcagggt
aataggggtt

ttttgttaaa
aaatcggcaa
acagggcgcet
ggcctetteg
ggtaacgcca
aatacgactc
ccgccagatce
cgaggctaag
gagagagaga

aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
ttcacgtaat
tggcccagat
tccatggcecce
caaatacggc
ttccacaggg
aacagttctt
agaatggcca
cgctgecatt
tcatgcacca
ctggtttcca
acggtcacca
tacagatgca
gacagctggg
ggacggcetge
gcataacgcg
tagcacgcca
ctccaattac
tattgtctca

ccgegcecacat

attcgecgtta
aatcccttat
cccattcgece
ctattacgcce
gggttttccee
actatagggc
tcgagatagt
ctgcaagcgg
gcectggact

33

ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
gcacaaattc
acgcctgacg
aatccgeccege
tcagggtcag
tcagggtttc
ccgetgeegg
gatcgatatc
cgccaaactg
cgatggtcac
gcagatcgtt
gcagatcaat
cggccagceag
tgctcactte
cctgetgggt
cctgetgttt
taaacaccgc
ggctacgcat
tgagcggata

ttccecgaaa

aatttttgtt
aaatcaaaag
attcaggctg
agctggcgaa
agtcacgacg
gaattgagtg
atctcattca
gcgeggeaac

gccggceaatce

aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttat
ttccagectga
cgcttccaga
cacatcttte
caccacgttg
gttcagcgcet
accaaccagc
aatggtcgcce
cagctcacgt
ttccaccgceca
aatcagcgca
atcgctatgce
ggtcggttee
cgcaatcacc
cacatcgttg
gctcgecacge
caccgcacca
actcttcctt
catatttgaa

8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480

agtgccac 9538

aaatcagctc
aatagaccga
cgcaactgtt
agggggatgt
ttgtaaaacg
aaggccgtca
gtaaaatact

actacctgta

ctgagaaggg

60

120
180
240
300
360
420
480
540
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gggatcgacc
gatgggattg
gcaagctcac
gatattgcag
cttgatcaac
tagtttaggt
gcctcaacte
cctagtagta
cccccatega
gcegtggege
gtcgcagggce
gcgagagagce
cgatgcttgt
cggtggcatce
gtgtcatgcce
caagcatgtg
acaatacagt
catgataatg
cagaccccceg
aaaccccgag
tagtaggtag
gaaaaagatg
cagaaccacc
aaatcaggcg
ccctacatge
aggcatctcg
ttacctagtc
ccttetgteg
acgaccactg
ctgcacacac
gggagtgcat
ctcgetgetg
cagcgtcagg
agcgcctcga
tcgcaggceca
ataccagatc
tggcetgate
gtgcagcagc
ctcgttaggg

ggaccatctg
gtggtacata
aagcagtgct
acctggacga
cttgagtaag
acagggaggt
tgcaaaagcc
gaacgaatgc
gattgattgce
taccgcgaca
gggtctegtg
gagagagaga
ccgtgtcaag
gaggctggag
ccggcacagce
agcaaaaact
actactcgta
gactggaccg
ccattattag
attcatgctc
gtattgaagt
atgctcacca
acaaccagtg
cggaccagcg
agcaaccggce
accacggctt
aaaaaggtcg
aatgaaatgg
agggatcggg
cacacacaca
ctgcactggg
caagttgata
acacgcttca
gggacagaat
tggaatttct
gtgtcgtgge
cgccacagcec
attgagtgga

ctagaccagc

cacgcagcag
gcaagacgct
ttgggggtee
gtcagttgtg
tattattagg
gaggagggga
agccccgate
taaaggtgca
cctctacget
tggcgettgt
cgtgecgaca
gagagagaga
ggttcacgaa
tccaggcaca
tgaagggaat
cgagttgtct
cacgtatgta
gcaacgctca
cgatgactag
gatgctctac
ctggtggtgce
actaaaataa
aagagctact
ccaaggtgtg
tggagacgag
caagtatcag
ccgctgactg
aaagcggega
acgatgtaca
cacacacacg
cacccttact
tgacggccac
caaaattccc
gtacagtact
ggcaagtcgce
gggcacttgg
actggcgctce
aagcgggage
aggcecgggcesce

ggctgetget
tggatgettg
gcacggacgg
caggtaggca
gtgatggctt
gacgtccagc
acggcatgtce
gagcaactaa
gaaaatagtc
tagcctgegg
gccagcagag
aagacgcctce
agacgggacg
tgcatggcecgce
actactattg
agactcgact
cagcaaggag
aagttcgcct
ccgtggaggce
aggtatgtat
gaggaggacc
atagtcaggc
ccggaattct
ggtggattgg
ccagcccgag
actgggagct
tctgtgtcat
atgactcttc
tctactgcga
gacacatctg
gtaggtagga
caatcggaag
acaagttcca
atactaccta
acccttcagce
gaaggacgag
gcggegagga
cgectgcacga
cgettatttt

34

gccaacatgg
ttgacgggcet
tcgagaggge
ctcgtatgtg
aggtaggtag
tgccatatge
gtacatactg
cttgagcaaa
tcgccagecg
tccaggttga
agacagaaga
gggggtitgg
gctgagttgg
aaggcatgtc
agagctgttce
cgacttgegg
caggtggatc
tgcagctccg
cactttggcet
gtactagctc
tgcaggtggg
cacacacaca
cgactccgga
gtcgtaagaa
cactggcagc
gtgccgagtt
attaacgagc
ggggttggce
tatgccggge
agcagtacta
aggataccta
ggtgtcgtat
gttgaaatga
ccttagatgce
catgcctgte
ctccaaccgce
aaaaaaaaaa
cgctgattcg

gcecectecte

agagactaaa
gctccaataa
tcggacgget
tgtctttgtg
gttaggtagg
gccacttgca
taaggtagta
accccccecte
gcgacgcetta
tgcgaagcat
gagcgagaga
ctggtggett
tgactggcegg
aggccatgtce
tccaaggcecgt
ctgcagtaca
agcaaagttg
gcatgaaggg
ttagtgattt
agctcagcect
agttttgggg
acctactgag
gagttgggca
aaagaggcat
ctcagaccag
tgctggetac
caggtctcaa
agaaacaacg
tcgaatgtga
tcaaagcggt
aggtagaggg
ctcacatcac
cccgtaggag
catcacccct
cgccatcatce
cgccgetgat
tcttgegggt
tccgggetge
aggctttttt

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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tcacaagccc
tggcacttge
ctgctttega
tctgcgaatt
cctcagtttg
tgaggaacat
ctctcacgcet
accggctaca
ggcgetggtg
tacggcaacc
ctgaagcgcg
gacgtcgagc
tacctcatce
gacggctccg
accgagctgce
ctcgacgcecg
cceegectee
gcctactceceg
gtcaaggccg
gtcatcctceg
gcgecgecattg
aacaagttgg
aacattaacc
ctgtaaacta
gtgtggttce
ccgcaaatga
tgcgatcagt
acatactccg
tagcgtataa
actgcgcaac
gcaaccaaaa
cttctccatg
gcatgagcct
agaatagaaa
ctgactgata
aacctcgtct
tagtagtaga
actagatacc

atgcgctatce

cgttttgcetg
acccctccac
aattttctct
tgtatgtgct
gatcatcgcce
cgccagcetga
acatcacact
agatccccca
tctttgaggce
agaaggaggt
aggatatttt
ccgetetega
actggcccecgt
aggtgcagct
ccaagtccaa
tcatcgaggc
ccaaccagcc
cctttggcaa
tcgccecgacaa
cctggtcceca
cggagaactt
gcgagaagcece
tgttcaacac
gtgaattctg
cggttggegg
gcaactgatg
agctagtgag
agaataaagt
caactccgag
cttgcttgaa
tttctgttta
acatgtaagt
atggcgatca
geecgeggttg
ccagtaacac
cccteetttg
aatggagggt
tatcccagceg

gtgcatgatg

cceegegegt
cccteegeceg
cttctgetet
gcetetececet
ttattcttet
ctctgettge
taagtctaga
gatcggctac
cctcaaggtt
tggtgagggc
catcacctcce
cgacaccctg
tgecetttget
caaccagaat
ggtcegetee
caccggegte
tctgatcgac
caacacaaag
cctgtccaag
gattggtggc
ccaggaggtt
tcagcggttce
cgaggaggag
gatccttteg
agtctttgte
gattgttgcee
agagagagaa
caactgtgtc
taccagcaaa
tgaggataca
tagatcaagc
gcacgtagga
gtctggtcat
caatgcaaat
ctttgettgg
ggttgagctce
aaactgaaca
acggaaaatg

cctctcatca

ggcagaaaaa
accacctttt
tcgtctcgea
ctgaccttct
teceetettet
ctcgcagcga
atgtcttccg
ggcacctgge
ggctaccgece
atcaagaagg
aagctgtgga
gccgagettg
cccggegeeg
gtgtccattg
gtcggtgtet
gtcceegeceg
tactgcgcca
ggcctgececce
aagcagggca
cacaccgtca
gagctggatg
aacattcctt
aaggccgcetg
tgaccggget
tactttggtt
agcgatacta
catctatcca
tgtgatctaa
agcacgtcgt
cggggtgcaa
tggtagattc
aaccataccc
gttaaccagc
gatgatgcct
ccgtctageg
tttggatggce
tcagtcaaaa
gacaaggtgt

acaaacggeg

35

aaaaatacag
aaatctcctce
tacccggtte
ggtctggtga
gcatctgett
tctagtcaag
gaaggaccgt
aggccgcetcece
acctcgacct
ctcttgectga
acaactccca
gcectcgacta
acctcttecce
tccagacctg
ccaactttac
tcaaccagat
agaagggcat
tgctcgtcag
agaccgtcac
ttcccaagtce
acgaggccat
acacctacaa
cccacactge
tcaaacaatg
gtctgtcgea
taattcacat
caatgtcgag
agatcgattc
gacaggagca
catggctgta
caattactcc
aaattgccta
ctgtgctetg
ttgcagaaat
ctgttgattg
tttccaaacg
gacgtcgaga
cgcegeegee

ccagtgacgg

cacgagccac
ctcccaccat
aagcatccga
taccatccte
cctgetegtt
aacaacacag
caccctcaac
cggegaggtce
ggccaaggtce
ggtceecegge
caagcccgag
ccttgaccte
caagtccgag
gaaggccatg
catagagcac
cgagcgccac
catcatcacc
ctccgacgag
tccegeccag
cgtcaccaag
tgctgegetg
gcctaggtgg
tgtcatcaag
atgtgcgatg
ggtcggtaga
ggatggtctt
tgtctattag
ggcagtcgag
ggctttgecca
ctgatccatc
acctcttgeg
cagctgegga
acgttaatgc
ggcttgeteg
tattcatcac
ttaatagcgc
cgcagatact
aagctctcag

gctagecgtg

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
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ggattgactc
ttggacctcg
acgctcggat
gttgctccecee
tettectett
tcctcatcga
caccagacaa
tgatcctcct
tgcaggcact
gagaactagg
ggcaatcgga
taggcttctt
cttttctete
cttgtcatct
cttgtgtgta
caaccgctat
cgtctttcta
ttcacttcca
cattttcttt
ctctteetet
actaccctct
acccattcgg
cgggtatcge
tctcgttgee
actccctege
actcctctte
ccatctctet
ctatccaacc
acgctcaagg
ctgttcaagc
gcgegegage
cactacgaca
gegtegetgg
ggccacaccg
attgtcaacg
aagcgctgge
accatggact

aacggcatgg
ggccgeaagg

gagctcgecet
ccgggacgtg
gctccagecce
attccctctg
cctetteege
ctagactgac
agacccctge
ctactgtagt
tccaggcacg
atctgtgtct
acgccgecag
ttctecgttgt
tctctetget
ccatcttgge
tcattcacce
ttacgactct
gggctcectceca
gctgetgage
ccttttettt
tettettett
cggctectea
tggtcgeegt
cgccggeatt
agcgetgete
ctcgagacga
ctcccecgeacg
ctttttttte
agccgcagcece
ccaccttcge
tcatggacct
tgctgtacct
tggteteggg
cgcgcaagea
tcgagctgceca
tcaacatggt
tcgagcgcta
cgtttgacga
gctccattgg
gcagcatcgt

cttctttgtg
caaacgaaca
ccecettgett
ctccaacagg
ctccteetet
cceeeeggtt
ccgecgegaat
tgtacataca
gccaccaaat
tttgecttge
tgcggtgeca
ctcactctcet
cctttcctaa
tgacgaaaaa
tatttctget
tatttttttg
aacttgacct
gacctgagcc
ttttttatte
tctectecte
ggtccaccaa
tttttttttt
gaatcgcctt
cctagaattt
ctcggatcge
gctgtegege
cceeecteta
tcagcctete
ggccaggage
caaggcgtcc
ggccgacaag
ctgggacttc
cggcettecte
gtacacgggce
gcececggeaag
cccectgegag
cgacgccgac
cgtcectggac

ctccatcacc

cttttctect
catcactttc
gcttgtceccat
aactgtaacc
tectectecet
gggccececteg
ccagaccccee
tacctaccga
tgcagcggcece
cttgtcttgt
agcaaaccag
cttttcetet
ccacttccct
ggtctgactg
tcatagtaca
tggcgttggt
gaccgagctce
gaacatcctc
ctttctttac
ctccatatcce
cccteecegea
ttttttttet
ctccgcetage
tgaccagggg
acgaaattct
ttccaacgtc
aaccgccaca
tcagcctcat
gagacggcga
aacctgtgcce
attggcccecgt
cacccggaga
atcttcgagg
gggtcggege
gegteggtgg
gtcaagacgt
tccagggacg
aagcccatct

accgtcaccc

36

gtcgacatcc
aaagagagtg
cattgaggct
gaaaaaaaag
actaatacct
tccegtetece
ccagcaattc
ctgcattgca
cttgettget
ctgggttccet
ccaaggtagg
ttgtcctete
acctttctcet
ggtaggtatt
tgtactgtac
cacgtttgcce
cctttctgga
agtccttgte
ttttattcte
tcactctcgt
cccaaacctce
cacccccaaa
atcgactact
acgagcccga
cccaatcgcece
attcgcacag
acggcaccct
cagccatggce
cgcacccget
tgagcgccga
cgattgtcgt
cgggcacggg
accgcaagtt
gcatcatcga
cctegetgge
ccgtcaccgt
ccgageccge
actcgaaccg

agcagtacga

cggettgege
tttgatgcte
cgaaggggca
ccatcctect
actcctcecte
aacagagcac
cgggecetegt
ttggtacagc
tgettggtte
gctegtetge
tacctaccac
ttatccccat
ttttectttt
atctggcaga
ctgaacggct
agctgttgte
ccecggtggge
cagcgcaatt
tetttttete
ctcecteatt
tgcecgetgaa
gtcgcaatat
gctgetetge
cattaaagca
gacagttcct
cagaattgtg
aagggttaaa
accacacccg
gacggcttac
cgtgccgaca
gctcaagacg
agcccagcetg
tggcgacatt
ctgggcecgcac
ccagggcegec
cggcacgccec
cggegeegte
gtccggegac
gtccgtetee

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
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tcgececeggt
gaggcgceegce
atgaacaagg
atgggcttca
acgcccgget
ggagacggcc
gacattgcca
cggtaccgat
gggaagaaag
cggagctgag
cgacctcttt
ttgtacccca
gaactgcaca
gaattgtatt
catttttcat
acggaattgt
acatgtgatg
catgttctcce
tcgetggtgg
tttgtgctac
tgcatcgtgg
agttaacgcg
cgggcecgceaaa
cttccgacce
gagacacgaa
tcececcecata
gacagagaag
cgactaagaa
aggtcaggct
ggccttcact
tggtcatagc
gcgeteggte
aggaaccgta
catcacaaaa
caggcgttte
ggatacctgt
aggtatctca
gttcagcccg

cacgacttat

taacaaaggc
tgagccgegg
agtacacgca
tctcgcagga
gccagcetgece
agggccagca
ttgtgggceeg
cagcagcecgtg
aagtaaagaa
aaagagctct
ttccatcttg
gctgegattg
ttggaaggtt
tttgatttgg
ttggtaggat
tcaattgagt
gcgeectgtac
cctctacaat
caaccaaggc
tcgtttcgtg
agtcgttact
gaggctctca
ggctccaacg
tctttettac
acggacggca
tacgattacg
aggcatggcce
gcggagacgg
tctttectac
tcactgcccg
tgtttcecttg
gttcgggtaa
aaaaggccgce
atcgacgctc
cccctggaag
ccgeetttet
gttcggtgta
accgectgege

cgccactgge

catcgccgag
cctecetgate
ggcctgegte
gacgctcaac
ccccgaagac
gtacaacacg
gggcatccte
gaaagcctac
aggcatttag
tgtccaaagc
tcgatttttg
atgtgtatct
catatatggt
catttgettt
ggtttggatg
attacctgat
ctctaaatgt
attcagataa
gatatgtctc
tccaagcgaa
atgcagccta
tcgeegggceg
cggatgetgg
atctcactct
acaatcaacc
agctgaacga
gacattgagg
atcgtcatct
caagaaacaa
ctttccagtce
cgtattggge
agcctggggt
gttgetggeg
aagtcagagg
ctccetegtg
ccctteggga
ggtcgttege
cttatccggt

agcagccact

ggcgacgagt
ctcgcccaaa
gaggccgecce
accgagccceg
gaggaccagc
ccgcacaagce
aaggcctcag
accgagaggc
caagaagggg
ccggcatcat
ttatgacgta
ttgcatgcaa
cctgacatat
tgcgegtgga
cagttgtcga
ggctatttgt
atgcagcgta
gcagtacttg
caggagagga
cagagtatta
acctaaggta
tctccaccaa
tcgcattgag
cacatcccgt
gtcceececegg
gacgagagag
tggcagtcaa
cgtgcaccga
agtgaagctt
gggaaacctg
gctcteeget
gcctaatgag
tttttccata
tggcgaaacc
cgctcteetg
agcgtggcege
tccaagctgg
aactatcgtc

ggtaacagga

37

cgctetteee
tgtccagcca
gggagcacaa
acgatgcctt
agaccaacgg
tgattggcat
accccgtaga
tgctgecgata
gaaaagggag
agaatgcagc
ccagttggga
caacacgcga
ctggtggatc
gggaacatat
cgatatcagc
gtcgatcctt
acatcttcag
tgctgtgaga
aattgcacga
atatatacca
cctacaaatc
ttcgacatat
gttccgecatt
ttgceggecce
aacagcgacc
agagagagag
cgtacgggcece
gtgccatcga
attaattaac
tcgtgccage
tcctegetea
caaaaggcca
ggctcegecee
cgacaggact
ttccgacccet
tttctcatag
gctgtgtgea
ttgagtccaa
ttagcagagc

gggcatcgag
gggcaacttce

ggactttgte
tatccacatg
atcggtcggt
cgcecggeage
ggaggcagag
ggggagggaa
ggaggacaaa
tgtatttagg
tgatggatga
tggcggaggce
tggaagcatg
caccctecggg
ttccatatat
tgtgacattg
agcacggcegsg
aacccattga
tcattgatcg
ttatatcata
ggcatcccegg
caatgctaat
ccttttecte
gctceccacce
tgacctcccce
agaagaagaa
gagcgggscce
aggaagcaaa
tggcctcatg
tgcattaaca
ctgactcgcet
gcaaaaggcce
ccctgacgag
ataaagatac
gccegettace
ctcacgctgt
cgaacccccece
cccggtaaga

gaggtatgta

7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
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ggcggtgeta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
aattcttcca
tgacgcgett
gccgecacat
gtcagcacca
gtttcgttca
gcecggaccaa
atatcaatgg
aactgcagct
gtcacttcca
tcgttaatca
tcaatatcgc
agcagggtcg
acttccgcaa
tgggtcacat
tgtttgctceg
accgccaccg
cgcatactct
ggatacatat
cgaaaagtgc
210> 11

211> 4768
<212> DNA
213>
220>
223>
<400> 11

aaagacatga
gaagaaccat
gatggagttc
ggaccagcga
aaatgcaggt

cataacggaa

cagagttctt
gcgetetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttattattt
gctgatccecge
ccagaatcac
ctttcggege
cgttgegtte
gcgcttcaaa
ccagcgccac
tcgeeggtte
cacgtttcge
ccgcacgceag
gcgecacgacg
tatgcggttt
gttccagatg
tcaccgectte
cgttgetget
cacgcggcat
caccattacc
tectttttea
ttgaatgtat
cac 11413

NIF5

mpdhf 2k &

accaggctgg
ggacgaggceg
aaagtacctg
cacggcaggt
gcgttectge
ggtcactcga

gaagtggtgg
gaagccagtt
tggtageggt
agaagatcct
agggattttg
atgaagtttt
acccaccact
acggctggece
cggctgatac
aattttgccg
atcacccgcce
caggtcctgt
gctatgttca
aaaaatgccg
cggataacgc
aatttcgctt
ggtggtttca
caggccgecea
acgttcaatc
acgcataatg
ccacagcatc
gctctgecacg
gcegetacgt
atattattga

ttagaaaaat

agacgagata
aagaatgagg
ggtacctaca
acgaagcacg
cttctagacg

cccgetttea

cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
ttggtaattt
agacgatctt
tgcgecggea
gtcaccgcecge
caatccggceg
tccggecaccg
cgegetttgg
gccagaatat
cacggaataa
tcacccggge
tccagacgca
tccaccgege
acgcccacca
ttcagtttgg
aggcaacggc
ccaaaaaagc
tcggtcaggg
agcatttatc

aaacaaatag

gtcaggcacc
caaagttgga
tactgcgtge
aaccagcaag
gcggtaccag
aggtggctct

38

gctacactag
aaagagttgg
tttgcaagca
ctacggggtce
tatcaaaaag
aaagtatata
cgcectttecac
cttcectggece
gacgttccat
tataccaaat
ggctgttcca
gatcaaacag
tcagcagaat
cgttacgctg
tgtcatcatg
tcgecgetggt
cggtcacggt
tgccatacag
cttcagacag
ttttcggacg
ccaccgcata
aatcatagca
tacggctcca

agggttattg
gggtteegeg

agatggcgag
atgacggact
atgggccacg
cacgaaccag
ataagagacg

tgcgecacgg

aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
gtaatgcaca
cagatacgcc
ggcccaatcce
acggctcagg
cagggtcagg
ttctteceget
ggccagatcg
ccattcgcca
caccacgatg
ttccagcaga
caccagcaga
atgcacggcce
ctgggtgcecte
gctgeectge
acgcgcectge
cgccataaac
attacggcta
tctcatgagce

cacatttccce

atgggacgag
gcagtgagtg
ataccggcaa
catcgtccgt
ctgcaccgca

cctgetggaa

9960

10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400

60

120
180
240
300
360
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gccacgeccce
tgctgettet
cgacgtagca
atccgatggce
acctgcgcte
cctggactcg
catcttcttce
cctetggeet
gtggctcteg
ccggactccce
cacacaaaaa
actcttcctt
tacttcacct
atacatactc
agcaggagag
tgtaaggtgg
aatgtccatc
atatgtaata
tgaatgtcgc
taaggtacct
gtgcctacct
cteectetttt
ttctectecta
caccacgatg
cccttgacga
ctcecteecte
aagctcacga
ctcaccgcga
atgcagctct
tatgtcctge
cactttgcat
agcctgacct
accgaactgc
gatcttagcc
acatggcgtg
atggacgaca
gaggactgcce
acggacaatg

caatacgagg

atgattggcce
cacctcatgce
cgaggectgg
cgctgtatgt
tcgaatgggg
gtccacaccc
gcectgttgga
gtaatactgt
tgecttetegt
gctectecta
ctccecattte
ctgcaactcc
accgcaatcg
gccaccccag
gtgctgettg
tcatgcagtt
tggataggat
gctcaagttg
tcatccgatg
taccgtccac
gctttagtat
ttttttette
atcaccagcc
ctccgececega
gctaccccege
tcteectete
ctcacgcaag
cgtctgtcga
cggagggcega
gggtaaatag
cggecegeget
attgcatctce
ccgetgttet
agacgagcgg
atttcatatg
ccgtcagtge
ccgaagtccg
gccgecataac

tcgccaacat

agcagagagg
cctgatgegt
accactctgg
tgtatcatgt
accccccectg
cccectgetgt
cccgattgag
cctggetgta
ggactctgte
cttgactctt
tetttetett
aactccttcea
agagctacct
ccggggegat
gcaatcgtgce
gctaaggtac
ggcggetgge
atgataccgt
ccgcatcacc
tatctcaggt
taatctttce
ctectettet
tcgcaaatcc
cgatgcgget
cagactctcce
gtttcttecet
ctcaattcgce
gaagtttctg
agaatctcgt
ctgcgecgat
cccgattecg
ccgeegtgea
gcagcceggte
gttcggecca
cgcgattget
gtccgtegeg
gcacctcgtg
agcggtcatt
cttcttetgg

ctcatgccac
tgttggactg
cattgacacg
agagcatcga
tggatctggce
gacgatggtc
gcgeccategt
tgtcctgeta
aaactcatcc
agttcctcte
tctettecte
cttetcettet
tacatcaata
tgtgtgtact
tcagctgtta
ctagggaggg

ggggccgaag
tttgccagga

gttgtgtcag
aaccaggtac
acctccctcece
tctccataac
tcaggttagt
tctgttcgee
tgcgtcacca
aacaaacaac
agatacaaat
atcgaaaagt
gctttcaget
ggtttctaca
gaagtgcttg
cagggtgtca
gcggaggeca
ttcggaccge
gatccccatg
caggctctcg
cacgcggatt
gactggagcg
aggeccgtggt

39

tggacagctg
atgggatggt
gcactcaatg
gtacttccac
ggtacaagct
gatcagcttc
catcgggacc
ccacctggag
tcgaattatt
catcatcaac
ctacaaccac
ctgttctact
tggccagcac
aggtaggctce
ggttgtactt
attcaacgag
ctgggaactc
ttaggatgcg
aaacgaccaa
taccagctac
tcaatcttcet
cattcctaac
attactacta
tgceectecet
atttttttce
caccaccaaa
ctagaatgaa
tcgacagcecgt
tcgatgtagg
aagatcgtta
acattgggga
cgttgcaaga
tggatgcgat
aaggaatcgg
tgtatcactg
atgagctgat
tcggectccaa
aggcgatgtt
tggcttgtat

tactggtacc
ctcacccgta
caacaatggc
tcgtacctgt
gcatgtactc
aaagtccctce
ccctacctga
cagccttteg
ataaagctgg
cagctttcac
cacatcgcca
cttctccacce
ctcttcggeg
gtactatacc
gtatggtact
ccctgettee
gccaacagtce
agaagcagca
gctaagcaac
cctacctgece
tttcectecet
aacatcgaca
ctacaatcat
ctcactcgtg
ctatttaccc
atctctttgg
aaagcctgaa
ctccgacctg
agggcgtgga
tgtttatcgg
attcagcgag
cctgectgaa
cgectgeggece
tcaatacact
gcaaactgtg
gctttgggece
caatgtcctg
cggggattce

ggagcagcag

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
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acgcgctact
atgctccgea
gcagecttggg
cgtacacaaa
gccgatagtg
tgtgttccete
atagtaaata
tccttgtgac
tatgagctac
aagcgttgece
taagaataca
acacatggga
gggtattcca
tcactcacgg
ttttacttct
gcgetgggtt
gctagggcat
tctatagatg
cttgatcatg
agcaggcaat
tagacttctt
cctccaatcce
ggccatgaca
ataccctttg
cctcttaatc
ggatggatgce
tggtcectga
ggggcagect
agagcaggtc
ccgcatagta
atgatgtgag
cttcagcagc
gtagtaggta
ttctgegege
gacaggccct
210> 12

211> 1615
<212> DNA

tcgagecggag
ttggtcttga
cgcagggteg
tcgcecgeag
gaaaccgacg
agaatgggcce
aatagtaatt
tgtatcgtat
aagttatgtc
atcacatgct
cagagtaacg
aacaagataa
tctaagccat
cgctgagtgg
actttttcte
ccgggttaat
tccttgacgg
gactgagcag
accttccttt
ctaaatgtga
aacgatgcaa
gtcaaccaac
ggcgacacat
ctagcacacc
ttgggtacgt
atccctgaga
gcatttcatt
tacgctaggt
aaagcaagac
gtagtactac
acacatctgg
ttgagcccett
ggaagtatgce
atttcacgca
tgttttatge

213> HEKAKE

gcatccggag
ccaactctat
atgcgacgca
aagcgcggcece
ccccageact
ccagaagggc
ctggccatga
gtcgaaccct
tcacgtttge
cacagtcact
attatacatc
ccatcgcatg
agtacccttg
tgaccggcect
ttctacaact
agagcatcgt
gaacaaaagg
gcagcataac
tcatccatca
ggtcaccatg
atgcagccac
ccatctcacg
tggatggaag
acccacacce
atatggatgg
attacccaat
cctagtgccce
attccaatac
aaggctgagt
ctatttaacc
acagaagtgg
gctgcagcecat
aggtagcact

cgacaattcc

cttgcaggat
cagagcttgg
atcgtccgat
gtctggaccg
cgtccgaggg
gtcgagcatt
cgaatagagc
tgactgccca
gtgcgagcecce
tggcttacga
catcgcttte
caaggtcgat
cgatggctct
actgcatctg
tgtgttaaga
ctettttgtt
tgctcgggat
gggtcaagat
ttgcaatgtc
atctcaagct
cccgtccaat
ttccggeteg
ttccgtcaca
aaccagtcat
atggatggac
taggaagggc
ttectttttee
gtaacatgtt
ctacaggcac
aaatcccgga
gcaatgccat
tatcacagca
acatggacat

tcacacgagt

cgactcgg 4768

40

cgeecgegget
ttgacggcaa
ccggageegg
atggctgtgt
caaaggaata
gtctatgaat
caatctgctce
ttcaaacaat
gtttgtacgt
tcatgtttge
tatgattagg
tccaatcatg
tctggegtte
gctttggget
atgcacgaat
ttctattttt
atcttcatgg
accacatcaa
ctcgtagatg
gaagtttcca
acggctcggt
gcagctaatt
cacatccgcet
gcegtteegt
agacggcelgg
acgatgtgtg
ttcttettet
gtctcgaggt
ctgcctecat
ctacgccgac
ttacagcctce
cctactggga

gcecectegt

tggggaacgg

ccgggegtat
tttcgatgat
gactgtcggg
agaagtactc
atgcatgtgce
gcaaacaaaa
cacttgacta
tgtaaaggaa
tattttgaga
gatctttcgg
tactcagaca
atctggactg
tagctcggceca
tcttttgatce
gaacggcaag
tttgtactct
gaagcttcag
taaaagcaga
tagctctagt
cagccagtag
aggaacattt
aatcagccca
aaagcatgcc
cccaccacce
aaggacggat
gceggetgat
attttctcaa
atgtcactgce
tctcgtectet
catggacaac
atgcatgcca
cagtacatag
ggcccecectat

aaagattact

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
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<400> 12
ctacaaccac
ctgttctact
aaggcagtcc
aactcgggcet
tctacccecet
accaactacc
actgccgacg
atcgcaaagg
gagaacgcca
gatcctgceccece
cggatcgtge
gagtgggttg
cagtgggtcg
cacgctacgg
caggacaagg
gttgccaagce
cgcatcggca
aagctgtcge
cccgtcaagt
gacgacgagt
gccaaggtct
aagcgtgtge
ctcggcatca
tttgatcttt
cggcaaggeg
gtactctgcet
gcttcagtcet
<210> 13
211> 397
<212> PRT

cacatcgcca
cttctccacce
actttggcge
atgaggtcgt
cctacaaagt
gggccatcaa
tcgtcacctg
gcatcgaccg
ttggcgeccac
gtctcgagac
cggcgeagga
tcgacaagac
acaacctgga
ctgcctacca
agatcatggc
acggcatcga
acccccattt
gcaaggagceg
acctcctcga
ccaaggagct
gcggcatcaa
aggctgacag
ctcacggcgce
tacttctact
ctgggttccg
agggcattcc
atagatggac

213> HEKAKE

<400> 13

actcttcctt
tacttcacct
cggcaacatc
ttttgccgac
catcgaggtc
ctctcggact
ctcecgtegge
ccgectecgac
cgacacgctg
gcaccacctg
ccccaatgece
cccctttgag
gcecttecate
cggctactac
tgaggtccgt
cgaggaggcc
ggaggatgcet
cttcatcgge
cgccatcgag
ctctaccatc
gccgacggag
ccaggaggag
tgagtggtga
ttttetette
ggttaataga
ttgacgggaa
tgagcaggca

ctgcaactcc
accgcaatca
ggcegtgget
gtcaacggag
ggctcecgagg
cacgaggaag
cccaacatcc
gacgagacgc
gccagctaca
cgtgeecget
ggccttgacg
gacattggca
gagcgcaagce
cgcagaaagc
ggcgecectga
cagctcgecet
gtcgagegtg
cccgeegeeg
atgacgttcc
atgtccgaga
aagatctacc
taacttgcga
ccggectact
tacaacttgt
gcatcgtcte
caaaaggtgc

gcataacggg

Met Ala Asn Ala Thr Gly Lys Lys Ala Val His

1

5

10

Ile Gly Arg Gly Phe Val Ala Cys Phe Leu His

20

25

Val Val Phe Ala Asp Val Asn Gly Asp Leu Ile

35

40

41

aactccttcea
tggccaacgce
tcgttgettg
acctgattga
gcacctcaga
acctcgttga
tcaagttcat
ccctgecacgt
tcaaggatgc
acgccaactc
tgaagctgga
tccecgeccat
tgtacacggt
gcaccgtcta
ccgagaccaa
acatgaacaa
tcggececgege
aggccgeega
gcttccagga
acacccccga
ctcgeetggt
tggctettet
gcatctgget
gttaagaatg
ttttgtttte
tcgggatatc

tcaagatacc

cttetcttet
aactggcaag
cttcectecac
taccatcaac
aaacgtcatc
ggagatccgce
cgctceegte
cattgcctge
caagaacacg
ggctattgac
gaagttcttt
tgagggcatc
caacactggc
cgatgctcte
gaacctgctce
gattatcaag
tcceetgagg
gaacgacatg
cgtcgagggt
ggacgttgte
cgaggttgte
ggcgttctag
ttgggettet
cacgaatgaa
tatttttttt
ttcatgggaa
acatc 1615

Phe Gly Ala Gly Asn

15

Asn Ser Gly Tyr Glu

30

Asp Thr Ile Asn Ser

45

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
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Thr Pro Ser

Asn
65

Asp
Gly
Asp
Asn
Lys
145
Tyr
Ala
Lys
Trp
Asn
225
Arg
Arg
Ile
Ile
Pro
305
Glu

Glu

Glu

50
Val

Leu
Pro
Arg
Ala
130
Asn
Ala
Gly
Thr
Val
210
Thr
Thr
Gly
Asp
Gly
290
Leu
Ala

Met

Leu

Ile
Val
Asn
Arg
115
Ile
Thr
Asn
Leu
Pro
195
Asp
Gly
Val
Ala
Glu
275
Asn
Arg
Ala

Thr

Ser

Tyr
Thr
Glu
Tle
100
Ser
Gly
Asp
Ser
Asp
180
Phe
Asn
His
Tyr
Leu
260
Glu
Pro
Lys
Glu
Phe

340
Thr

Lys
Asn
Glu

85
Leu

Ala
Pro
Ala
165
Val
Glu
Leu
Ala
Asp
245
Thr
Ala
His
Leu
Asn
325

Arg

Ile

Val
Tyr
70

Ile
Lys
Asp
Thr
Ala
150
Ile
Lys
Asp
Glu
Thr
230
Ala
Glu
Gln
Leu
Ser
310
Asp

Phe

Met

Ile
55

Arg
Arg
Phe
Glu
Asp
135
Arg
Asp
Leu
Ile
Pro
215
Ala
Leu
Thr
Leu
Glu
295
Arg
Met

Gln

Ser

Glu

Ala

Thr

Ile

Thr

120

Thr

Leu

Arg

Glu

Gly

200

Phe

Ala

Gln

Lys

Ala

280

Asp

Lys

Pro

Asp

Glu

Val
Tle
Ala
Ala
105
Pro
Leu
Glu
Tle
Lys
185
Tle
Tle
Tyr
Asp
Asn
265
Tyr
Ala
Glu
Val
Val
345

Asn

42

Gly
Asn
Asp
90

Pro
Leu
Ala
Thr
Val
170
Phe
Pro
Glu
His
Lys
250
Leu
Met
Val
Arg
Lys
330

Glu

Thr

Ser
Ser
75

Val
Val
His
Ser
His
155
Pro

Phe

Pro

Gly
235
Glu
Leu
Asn
Glu
Phe
315
Tyr

Gly

Pro

Glu
60

Arg
Val
Ile
Val
Tyr
140
His
Ala
Glu
Ile
Lys
220
Tyr
Ile
Val
Lys
Arg
300
Ile
Leu

Asp

Glu

Gly

Thr

Thr

Ala

Ile

125

Ile

Leu

Gln

Trp

Glu

205

Leu

Tyr

Met

Ala

Ile

285

Val

Gly

Leu

Asp

Asp

Thr
His
Cys
Lys
110
Ala
Lys
Arg
Asp
Val
190
Gly
Tyr
Arg
Ala
Lys
270
Ile
Gly
Pro
Asp
Glu

350
Val

Ser
Glu
Ser
95

Gly
Cys
Asp
Ala
Pro
175
Val
Ile
Thr
Arg
Glu
255
His
Lys
Arg
Ala
Ala
335

Ser

Val

Glu
Glu
80

Val
Ile
Glu
Ala
Arg
160
Asn
Asp
Gln
Val
Lys
240
Val
Gly
Arg
Ala
Ala
320
Ile

Lys

Ala
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355

360

Lys Val Cys Gly Ile Lys Pro Thr Glu Lys Ile

370

375

Glu Val Val Lys Arg Val Gln Ala Asp Ser Gln
390

385

<210> 14
211> 1418
<212> DNA

213> HEKAKE

<400> 14
cagacaacta
atcctgggte
cccaatgccce
cagaacgaca
cacgagtacg
gtgatgcgeg
gatcccgata
ttcgtcgacce
ccccagttcece
cagctgcacc
gacggcagcce
atgggtgtga
ttcgtgatcce
gccaagaaga
ggcaactctce
ctgegegagg
aaccaaaagg
gcatgcatca
acccgacgceg
gaggactaga
aaaagcatga
aatcctggcet
cggatatcga
ccactttgte
<210> 15
211> 376
<212> PRT

caaacaagat
aggatccttt
tccagaccgt
ggctattagt
ccgeceegecet
cctacctgga
tcgactcgte
tgacctccaa
tcgcegactg
gtgagctcge
ttggecgtege
cgaagcaggg
tgagaggcgg
tgctgacgga
agaagaacca
gcgagcegage
tccetgetga
actgggagga
aggtcaactc
cgtagtttta
gggtcggttt
tcctecetgg
gaaattggceg

acagacggeg

213> HEKAKE

<400> 15

ggttggegtt
gatccccceceg
cgtcaagggce
cgtcgteggt
caagcagctc
gaagcctcge
cttccagatc
cggcatgccce
catctccgte
ttccggecetg
cattgatgcc
cctggetgece
aagcaagggc
caagggccag
caacaaccag
cattgtcgge
gggtceggee
cacagtcacg
gggtgcetecet
ccggaaggss
gttgattttg
ccagcgtaaa
caccaaagga

cacacgaacc

395

gacgcagaga
gctctgetcea
cggagagacg
ccctgeteca
tccgagaagce
acgaccgtcg
aacaagggcc
attgccaccg
ggcgccattg
tcctteeeceg
attggcecgetg
attacccgca
cccaactttg
aagctggcca
cccaaggttg
gtcatgatcg
ggtctcaagce
gtcctcgagg
agcgcagagg
cgtatgtgtg
aacattacga
taagaaaagt

acatgtatga

365

Tyr Pro Arg Leu Val

380
Glu Glu

ttatcgccga
tctccgagat
ctgcccagat
tccacgaccce
tcgeccecgacga
gctggaaggg
tgcgegtete
agatgctcga
gcgegegaac
tgggcttcaa
ccgecggecaa
ccaagggcaa
acaaggagag
ttatgattga
ccaaggccat
agtccaacat
geggegttag
accttgccge
ccaaggtgag
tacgatgaga
tgcgtgagtt
tttagggaga
aggcatatat

agtttcag 1418

43

tgataccaga
ccccatgact
catcatgggc
cgaagccgcec
cctctgecatce
cctgatcaac
ccgeeggete
caccatctcce
gaccgagtcc
gaacggaacc
gcaccacttce
cgagcacggc
cgtccaggceg
ctgttctcac
tgccgaccag
caacgagggc
catcacggat
tgcecgteege
cactctggag
gagaggaacg
tatgcgecgeg
gcattcgaca

tgttggectgt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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Met
1
Gly
Met
Ala
Pro
65
Leu
Arg
Tle
Arg
Tle
145
Cys
His
Gly
Ala
Tle
225
Gly
Lys
Ser

Lys

Val

Val
Gln
Thr
Gln
50

Cys
Lys
Ala
Asn
Val
130
Ala
Tle
Arg
Thr
Ala
210
Thr
Ser
Met
His
Ala

290
Met

Gly

Pro

35

Ile

Ser

Gln

Tyr

115

Ser

Thr

Ser

Glu

Asp

195
Lys

Lys
Leu
Gly
275

Ile

Ile

Val
Pro
20

Asn
Tle
Tle
Leu
Leu
100
Pro
Arg
Glu
Val
Leu
180
Gly
His
Thr
Gly
Thr
260
Asn

Ala

Glu

Asp

Leu

Ala

Met

His

Ser

85

Glu

Asp

Arg

Met

Gly

165

Ala

Ser

His

Lys

Pro

245

Asp

Ser

Asp

Ser

Ala

Ile

Leu

Gly

Asp

70

Glu

Lys

Ile

Leu

Leu

150

Ala

Ser

Leu

Phe

Gly

230

Asn

Lys

Gln

Gln

Asn

Glu
Pro
Gln
Gln
55

Pro

Lys

Pro

Phe
135
Asp
Tle
Gly
Gly
Met
215
Asn
Phe
Gly
Lys
Leu

295
Ile

Tle
Pro
Thr
40

Asn
Glu
Leu
Arg
Ser
120
Val
Thr
Gly
Leu
Val
200
Gly
Glu
Asp
Gln
Asn
280

Arg

Asn

Ile Ala Asp

Ala
25

Val
Asp
Ala
Ala
Thr
105
Ser
Asp
Tle
Ala
Ser
185
Ala
Val
His
Lys
Lys
265
His
Glu

Glu

44

10
Leu

Val
Arg
Ala
Asp
90

Thr
Phe
Leu
Ser
Arg
170
Phe
Tle
Thr
Gly
Glu
250
Leu
Asn

Gly

Gly

Leu
Lys
Leu
His
75

Asp
Val
Gln
Thr
Pro
155
Thr
Pro
Asp
Lys
Phe
235
Ser
Ala
Asn

Glu

Asn

Asp
Ile
Gly
Leu
60

Glu
Leu
Gly
Ile
Ser
140
Gln
Thr
Val
Ala
Gln
220
Val
Val
Ile
Gln
Arg

300
Gln

Thr
Ser
Arg
45

Val
Tyr
Cys
Trp
Asn
125
Asn
Phe
Glu
Gly
Tle
205
Gly
Tle
Gln
Met
Pro
285

Ala

Lys

Arg
Glu
30

Arg
Val
Ala
Ile
Lys
110
Lys
Gly
Leu
Ser
Phe
190
Gly
Leu
Leu
Ala
Ile
270
Lys

Ile

Val

Ile
15

Ile
Asp
Val
Ala
Val
95

Gly
Gly
Met
Ala
Gln
175
Lys

Ala

Ala

Ala
255
Asp
Val

Val

Pro

Leu

Pro

Ala

Gly

Arg

80

Met

Leu

Leu

Pro

Asp

160

Leu

Asn

Ala

Ala

Gly

240

Lys

Cys

Ala

Gly

Ala
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305
Glu Gly Pro

Ile Asn Trp

Val Arg Thr
355
Lys Val Ser
370
<210> 16
211> 3267
<212> DNA

310
Ala Gly Leu Lys Arg

325

Glu Asp Thr Val Thr

340

Arg Arg Glu Val Asn

360

Thr Leu Glu Glu Asp

213> HEKAKE

<400> 16

atgacaacgc
gtacataacc
ctggggette
tgtcctagac
gctataagta
aagacgagat
tgceteggtt
gaaacgacgc
gctgettegg
catgctgcectg
atcgaagtcg
catcaccacc
gtcacgtccg
atcccctatt
gtctctgtte
tcgacgccca
gacattccct
gtcaatacgt
ctgcaacatg
gcggegeget
gagagaggcc
ccttetgtgg
caggatagcg
ctccaaaagt

cgaagtcggg

tgctcaacaa
agggccagcce
tctcgeettg
agataagtgc
tgtagagcta
gegeeggega
atcccgagga
caagggagga
ggcttgcgaa
cctetgetge
gcgecegatge
accagagcca
atgacttgcce
tccgetactt
gcgaccgtceg
gcggggcegat
cctacgaccce
tttttgttca
taaaggagaa
tctcggacca
aggtctttge
gtgcggtcca
cgctgtggat
gegtgggegt
ccaacgacga

375

ccecgeeggat
gcecgtccaag
cttcgtetgt
aagatggcgce
acctcgtctt
acgaccgctt
caggagagat
tgtcaaccaa
ccgtccgacg
ctctgettca
caacccgggce
ccaccagaat
cagttcgccce
tggctccacg
ccgttcgacg
ggccagtggce
caacaactcc
cgtegggtge
acgggtcgag
tcacatcctg
gcaacgggcce
ggcttgecetg
gtatctggge
tcaatatcaa

tgatcaggac

315
Gly Val Ser
330
Val Leu Glu
345
Ser Gly Ala

tcgggtcecce
cgacgcagga
cttgcegegt
gagcatcaac
gcgcecgcecagat
tgcaccacat
ggcgaggceag
ggcgaggacg
tcctetgggg
cggecegeege
gacgcagagc
caccatcctce
accctccgece
gccatcgtcece
gcaggctcac
tcggeccattg
gcecceegtte
aattacccct
ccgatacttg
acgggcggea
aggcaggcca
ctgatggcat
ttggccattce

ggcgaaaagg
agcccagagg

45

Ile Thr Asp

Asp Leu Ala

350

Pro Ser Ala
365

cgcecgegecea
tcaatgcagc
cacccttggt
accatgcggt
gcttgacctg
gcactaagaa
cggcaaggac
acgtcgeccte
gcagcaatct
ggcgcaatat
cgcaacagtc
atcatcaagc
gatcggcccce
ccggcttcaa
attccggcege
acagcgacat
atcccttaat
ttctcaaaca
tcgatgccegt
acgacaagat
ccgtcgacac
acgagggctt
gcatggceggt
acccttggta

cgcacaaggce

320
Ala Cys
335
Ala Ala

Glu Ala

gattcgctte
gtatgttctt
ggcaaatggce
taccagtgaa
tcgaagacga
cgggcaccaa
gggcgacgag
tagaaaaccc
gcaagctacg
caagcagact
tccecgtacta
tcatctctca
cagccgtcge
gcaaatggtg
ctctettecat
tgtccgegaa
cattcagcta
agacaagttt
ctgcgcecatce
gcececcggaca
tttceettge
cggggcesggec
tgatctcggt
cacccggcat

ggatgccgte

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
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gacgccccta
tccgtettea
gacggcgact
aacccatttc
aacaatctcc
gagcatcgac
aactttaaga
ttccacgege
cggagcgagc
atctgcgaca
ttcacgaatc
aatgcatctg
caacagacga
cagaattacc
ggctatatcce
accgtggagg
ctgtcgeggt
ctgtccggcea
gccagcegeag
aatggttcge
atgtttacgt
ccatatgctg
ggcttcgaag
acctctggcece
ggcaattcta
cacaacaata
tatttcgege
gccatcacgt
ctgatgagcg
ggcgagtcgg
210> 17
211> 983
<212> PRT

geecggagga
tcctggaccg
acgagctcgce
ctgttctccet
acgacgccca
tcacgagaat
cgtacctcgg
tcttcatcat
tccagctget
ttttgteett
agcccattta
agggctcgte
agcactttaa
agcgatgcta
tcaccgecget
agtatgagag
tcgagaagca
cggccaattce
gcggecacac
cggggagceat
cggeggttee
ccaattctat
acattccgga
agccctacga
cagccgtgac
acaacaacaa
aaaacatggc
tcgacagcca
ggtggcectega
ggcaggecgs

213> HEKAKE

<400> 17

acagaaggag
gctcatctece
ctttcccgaa
ccagatcatc
agaccttacc
gtacaagcac
catgggccag
attgcatcaa
ctcggacagc
tgccgacttg
tatcgcggca
cagggagggc
caagcagtct
caactccctg
ggaccagaag
caccaagctg
gtcgtcgecee
gcccaactcece
tggattccct
cgecgetggac
gcagccaaac
gaatgccgeg
agagtcgccg
tggatataat
gagtgccccece
cagcaccacc
atcatatcaa
ggacattgac
gtatcttcce

gtagagcagg
tctggcactg
tccagecgtceg
cacctctacg
caggacaagt
tgggacccge
ggcaccaact
ccgactctte
cgtgagctga
atagatccga
tgcgecattte
tcgecetecca
cggcattcge
cagcagatcc
tcaaagggca
cceectecte
aagattgccg
agcctgacac
ccgeetgtge
cccattcgac
atgtctgcca
ggggcgaact
gatgcaaagg
gcatccccecga
agtggaaaca
accaccagca
geectggggge
attgaggcgce
agtgatgtgce

ccattga 3267

agcgcatata
gacggeceggt
acctcgctac
gtcaagtgtg
gggatcagct
ggcttcagtt
ttatcctecet
ttaccceett
gcatgagcag
cgagttttat
tcatggaatc
ctcaagcgag
ttctecgegte
aggcgtactg
agtgggactg
ggccgtegat
gctcaccgat
tcatgtatca
agtccgtgge
acacgatgcc
ttcgaaactc
cgcggaatca
gtctgatgtce
ccagcggcaa
cgacgtcgaa
gcagcaacag
cgatgacggg
tggggetgcea
tggggetgtt

taccttctgg
cacgatccgce
cggatggceeg
cgatgtgctg
atccgagatg
caacgtcaac
ccacttttgg
ttgcgaactg
cgcaaagacc
tggcaaccca
gagcgccaac
tcgctceccagg
ggcecgecaac
gggceggagta
cgagacgtat
tggtgagcag
tgcttggagt
ggctctcaac
gagggctgcece
ggaagtggga
tccteggegg
gaatatcatg
caattactca
ttcgggcatg
tgcgaatacc
caacagcatg
caacatggac
gcagccggac

tgacgagcat

Met Thr Thr Leu Leu Asn Asn Pro Pro Asp Ser Gly Pro Pro Pro Arg

1

5

10

15

Gln Ile Arg Phe Val His Asn Gln Gly Gln Pro Pro Ser Lys Arg Arg

20

25

46

30

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
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Arg
Ala
Cys
65

Thr
Asp
Pro
Ser
Ile
145
Asp
Arg
Phe
Gly
Ala
225
Ser
Leu
Lys
Ile
His
305

Gln

Cys

Ile
Gly
50

Leu
Gly
Asp
Thr
Ala
130
Glu
Asp
Ile
Lys
Ser
210
Ser
Tyr
Val
Gln
Leu
290
Ile

Val

Pro

Asn
35

Glu
Gly
Asp
Val
Ser
115
Ala
Asn
Leu
Pro
Gln
195
His
Gly
Asp
Asn
Asp
275
Val
Leu

Phe

Ser

Ala

Arg

Tyr

Glu

Ala

100

Ser

Ser

His

Pro

Tyr

180

Met

Ser

Ser

Pro

Thr

260

Lys

Asp

Thr

Ala

Val

Ala

Pro

Pro

Glu

85

Ser

Gly

Ala

His

Ser

165

Phe

Val

Gly

Ala

Asn

245

Phe

Phe

Ala

Gly

Gln

325
Gly

Cys
Leu
Glu
70

Thr
Arg
Gly
Ser
Pro
150
Ser
Arg
Val
Ala
Ile
230
Asn
Phe
Leu
Val
Gly
310

Arg

Ala

Leu
Cys
55

Asp
Thr
Lys
Ser
Arg
135
His
Pro
Tyr
Ser
Ser
215
Asp
Ser
Val
Gln
Cys
295
Asn

Ala

Val

Thr
40

Thr
Arg
Pro
Pro
Asn
120
Pro
His
Thr
Phe
Val
200
Leu
Ser
Ala
His
His
280
Ala
Asp

Arg

Gln

Cys Arg Arg

Thr

Arg

Arg

Ala

105

Leu

Pro

Gln

Leu

Gly

185

Arg

His

Asp

Pro

Val

265

Val

Ile

Lys

Gln

Ala

47

Cys
Asp
Glu
90

Ala
Gln
Arg
Ala
Arg
170
Ser
Asp
Ser
Ile
Val
250
Gly
Lys
Ala
Met
Ala

330
Cys

Thr
Gly
75

Asp
Ser
Ala
Arg
His
155
Arg
Thr
Arg
Thr
Val
235
His
Cys
Glu
Ala
Pro
315

Thr

Leu

Arg
Lys
60

Glu
Val
Gly
Thr
Asn
140
Leu
Ser
Ala
Arg
Pro
220
Arg
Pro
Asn
Lys
Arg
300
Arg

Val

Leu

Lys
45

Asn
Ala
Asn
Leu
His
125
Tle
Ser
Ala
Tle
Arg
205
Ser
Glu
Leu
Tyr
Arg
285
Phe
Thr

Asp

Met

Thr

Gly

Ala

Gln

Ala

110

Ala

Lys

Val

Pro

Val

190

Ser

Gly

Asp

Ile

Pro

270

Val

Ser

Glu

Thr

Ala

Arg
His
Ala
Gly
95

Asn
Ala
Gln
Thr
Ser
175
Pro
Thr
Ala
Tle
Tle
255
Phe
Glu
Asp
Arg
Phe

335
Tyr

Cys
Gln
Arg
80

Glu
Arg
Ala
Thr
Ser
160
Arg
Gly
Ala
Met
Pro
240
Gln
Leu
Pro
His
Gly
320

Pro

Glu
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Gly
Ala
Gln
385
Ala
Val
Tle
Gly
Phe
465
Pro
Leu
Gln
Asp
Met
545
Leu
Leu
Ser
Asp
Tle

625
Glu

Phe
Tle
370
Tyr
Asn
Asp
Tyr
Thr
450
Pro
Val
Asn
Leu
Pro
530
Gly
Phe
Arg
Ser
Pro
610

Ala

Gly

Gly
355
Arg
Gln
Asp
Ala
Thr
435
Gly
Glu
Leu
Asn
Ser
515
Arg
Gln
Ile
Ser
Ala
595
Thr

Ala

Ser

340
Ala

Met
Gly
Asp
Pro
420
Phe
Arg
Ser
Leu
Leu
500
Glu
Leu
Gly
Tle
Glu
580
Lys
Ser

Cys

Ser

Ala
Ala
Glu
Asp
405
Ser
Trp
Pro
Ser
Gln
485
His
Met
Gln
Thr
Leu
565
Leu
Thr
Phe

Ala

Arg
645

Gln
Val
Lys
390
Gln
Pro
Ser
Val
Val
470
Tle
Asp
Glu
Phe
Asn
550
His
Gln
Tle
Tle
Phe

630
Glu

Asp
Asp
375
Asp
Asp
Glu
Val
Thr
455
Asp
Ile
Ala
His
Asn
535
Phe
Gln
Leu
Cys
Gly
615

Leu

Gly

Ser
360
Leu
Pro
Ser
Glu
Phe
440
Tle
Leu
His
Gln
Arg
520
Val
Tle
Pro
Leu
Asp
600
Asn

Met

Ser

345
Ala

Gly
Trp
Pro
Gln
425
Tle
Arg
Ala
Leu
Asp
505
Leu
Asn
Leu
Thr
Ser
585
Tle
Pro

Glu

Pro

48

Leu
Leu
Tyr
Glu
410
Lys
Leu
Asp
Thr
Tyr
490
Leu
Thr
Asn
Leu
Leu
570
Asp
Leu
Phe

Ser

Pro
650

Trp
Gln
Thr
395
Ala
Glu
Asp
Gly
Gly
475
Gly
Thr
Arg
Phe
His
555
Leu
Ser
Ser
Thr
Ser

635
Thr

Met
Lys
380
Arg
His
Val
Arg
Asp
460
Trp
Gln
Gln
Met
Lys
540
Phe
Thr
Arg
Phe
Asn
620

Ala

Gln

Tyr
365
Cys
His
Lys
Glu
Leu
445
Tyr
Pro
Val
Asp
Tyr
525
Thr
Trp
Pro
Glu
Ala
605
Gln

Asn

Ala

350
Leu

Val
Arg
Ala
Gln
430
Ile
Glu
Asn
Cys
Lys
510
Lys
Tyr
Phe
Phe
Leu
590
Asp
Pro

Asn

Ser

Gly
Gly
Ser
Asp
415
Glu
Ser
Leu
Pro
Asp
495
Trp
His
Leu
His
Cys
575
Ser
Leu
Ile

Ala

Arg
655

Leu
Val
Arg
400
Ala
Arg
Ser
Ala
Phe
480
Val
Asp
Trp
Gly
Ala
560
Glu
Met
Ile
Tyr
Ser

640

Ser
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Arg
Ala
Gln
Asp
705
Glu
Gln
Pro
Leu
Gly
785
Pro
Gly
Asn
Ala
Glu
865
Gln
Met
Asn
Pro
Asp

945
Leu

Gln
Ser
Tle
690
Gln
Tyr
Leu
Tle
Thr
770
Phe
Gly
Met
Ser
Asn
850
Ser
Pro
Gly
Ser
Met
930

Ile

Glu

Gln

Ala

675

Gln

Lys

Glu

Ser

Ala

755

Leu

Pro

Ser

Phe

Pro

835

Ser

Pro

Tyr

Asn

Met

915

Thr

Glu

Tyr

Thr

660

Ala

Ala

Ser

Ser

740

Trp

Met

Pro

Ile

Asp
Ser
900
Tyr
Gly

Ala

Leu

Lys

Asn

Tyr

Lys

Thr

725

Phe

Ser

Tyr

Pro

Ala

805

Ser

Arg

Asn

Ala

Gly

885

Thr

Phe

Asn

Leu

Pro

His

Gln

Trp

Gly

710

Lys

Glu

Leu

Gln

Val

790

Leu

Ala

Pro

Gln

Lys

870

Tyr

Ala

Ala

Met

Gly

950

Ser

Phe
Asn
Gly
695
Lys
Leu
Lys
Ser
Ala
775
Gln
Asp
Val
Tyr
Asn
855
Gly
Asn
Val
Gln
Asp
935

Leu

Asp

Asn
Tyr
680
Gly
Trp
Pro
Gln
Gly
760
Leu
Ser
Pro
Pro
Ala
840
Tle
Leu
Ala
Thr
Asn
920
Ala

Gln

Val

Lys
665
Gln
Val
Asp
Pro
Ser
745
Thr
Asn
Val
Tle
Gln
825
Ala
Met
Met
Ser
Ser
905
Met
Tle
Gln

Leu

49

Gln Ser

Arg Cys

Gly Tyr

Cys Glu

715
Pro Arg
730

Ser Pro

Ala Asn

Ala Ser

Ala Arg

795
Arg His
810

Pro Asn
Asn Ser
Gly Phe
Ser Asn
875
Pro Thr
890
Ala Pro
Ala Ser

Thr Phe

Pro Asp
955
Gly Leu

Arg
Tyr
Ile
700
Thr
Pro
Lys
Ser
Ala
780
Ala
Thr
Met
Met
Glu
860
Tyr
Ser
Ser
Tyr
Asp
940

Leu

Phe

His
Asn
685
Leu
Tyr
Ser
Tle
Pro
765
Gly
Ala
Met
Ser
Asn
845
Asp
Ser
Gly
Gly
Gln
925
Ser

Met

Asp

Ser
670
Ser
Thr
Thr
Tle
Ala
750
Asn
Gly
Asn
Pro
Ala
830
Ala
Tle
Thr
Asn
Asn
910
Ala
Gln

Ser

Glu

Leu

Leu

Ala

Val

Gly

735

Gly

Ser

His

Gly

Glu

815

Ile

Ala

Pro

Ser

Ser

895

Thr

Trp

Asp

Gly

His

Leu
Gln
Leu
Glu
720
Glu
Ser
Ser
Thr
Ser
800
Val
Arg
Gly
Glu
Gly
880
Gly
Thr
Gly
Tle
Trp

960
Gly
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965

Glu Ser Gly Gln Gly Gly His

<210> 18
211> 1773
<212> DNA

980

213> HEKAKE

<400> 18

atgtcaacca
atcattacct
acatacgaca
tggacaggct
agccccagea
attctggtca
gccaatgcca
aagaacggga
atgggcggag
ttctcgecage
gctgaacatg
cccggataca
caatactgtc
gaagtcatac
gttgacgaaa
gceggettea
actgctgceccg
aggacgacga
cagcagattg
actattgatc
gctgagcecag
ctcaggactg
tcagttgtga
ctgggcggea
ggactggccce
ctcaggaggt
tttgctaccg
gcggatgega
agtgagaaca
ggtttgcgac
<210> 19

gacacatttt
acaacccttc
agtccaaagt
atgtcggtca
caaagcaaat
tcacaaacta
aaggccacaa
gcatggttgg
ctgctggtge
agattgtgtce
gcatgcttca
agaaactatc
tgaatgaaaa
tacttctcag
ttctcgagca
tcgagacgtc
caaagaattg
cgttttggga
ttcagcccecce
ccacgctctt
atctcaccaa
gagccacatc
gagtactatt
tattgggcat
aaagcccggt
atacgcctge
tcatgtgtga
ccaagacgat
aggagttgcce
aaggtctggt

tacgtcatgt
tctcagccta
cgtcatcata
aaacatgctc
ccttgcagca
cactggtgac
ctgccggacce
tcgcagaggt
tggaggetcg
tattgcggca
agaaggcgtt
ccctgegeca
ggatccggaa
caactacggc
gcttgcaaga
actcaatgct
cagttactct
gtccatgact
ggaggaagag
agagaagatg
gtgggatacc
tttgctcacg
ggaactcgaa
cttttttgte
cttgetetgg
caaggtcgga
gtcgggettt
gaagccgaga
tcctgatcecce

tgaagcgatc

970

gacggcctceg
gacgaaagca
agcggaggeg
gcagecttegg
gtggacgcetg
tgtctgcact
atcatctgcg
ttggctggac
ctggacgaag
accttggatc
gttgaactcg
tctgegtetg
agaggctacg
ggcatatcgce
gactggaaga
ccagcctttt
gtcgaagaga
gggtcgcaga
gtcaaggcag
ttgaggaacg
gtcatgggtg
gcecttgatt
gacatcgtgg
tccttgegtg
ggaacagctc
gatcgtactg
gataacggcg
ctgggaagag
ggtgettggg
tag 1773

50

tcaacaaggc
accgggtcgt
gctcecggaca
ttcaaggaga
ttccgagtga
ttgggetgge
gcgacgatgt
agatgggtgt
tttacaatct
attgccatgt
gcaccggcecce
atctcgtcte
ttcacttcge
acctggagat
ttgagccggt
ctgtcteegt
tcaagtcctt
cacggcggag
ttgatgagtc
cttgtgaagc
atggagattg
cgggattgge
agagcaagat
cagctgtcga
ttgcaacagc
tcatggacac
tcaaggcggce
caacgtatgt

gggccatggt

975

catccgaggce
ctatgacacc
tgagcctgeg
catctttgcece
caagggcacc
caacgagaaa
ctctgtecgge
cctcaaagtc
tggtgtcgceca
tccaggacgt
tcataacgaa
ccagattcta
ccctagtgat
gggegetetg
gagggtatge
catcaatgtg
ctttgatgcce
gacgagacag
aaaagatctg
gctcgtcaag
cggagagacg
gaaatctggg
gggeggtact
gaagaatatt
tctggagagt
actcatcccg
acaggatgga
tggecgtgteg
ggccattcge

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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<211> 590
<212> PRT

213> HEKAKE

<400> 19

Met Ser Thr Arg

1
Ala

Ser
Ile
Val
65

Ser
Asp
His
Arg
Met
145
Met
Leu
Asp
Gly
Lys
225
Gln

Ala

Ser

Ile
Asn
Ile
50

Gly
Pro
Lys
Phe
Thr
130
Val
Gly
Gly
His
Val
210
Leu
Tyr

Pro

His

Arg
Arg
35

Ser
Gln
Ser
Gly
Gly
115
Ile
Gly
Gly
Val
Cys
195
Val
Ser
Cys

Ser

Leu

Gly
20

Val
Gly
Asn
Thr
Thr
100
Leu
Tle
Arg
Ala
Ala
180
His
Glu
Pro
Leu
Asp

260
Glu

His
Ile
Val
Gly
Met
Lys
85

Ile
Ala
Cys
Arg
Ala
165
Phe
Val
Leu
Ala
Asn
245

Glu

Met

Ile

Ile

Tyr

Gly

Leu

70

Gln

Leu

Asn

Gly

Gly

150

Gly

Ser

Pro

Gly

Pro

230

Glu

Val

Gly

Phe
Thr
Asp
Ser
55

Ala
Tle
Val
Glu
Asp
135
Leu
Ala
Gln
Gly
Thr
215
Ser
Lys

Ile

Ala

Thr
Tyr
Thr
40

Gly
Ala
Leu
Ile
Lys
120
Asp
Ala
Gly
Gln
Arg
200
Gly
Ala
Asp

Leu

Leu

Ser
Asn
25

Thr
His
Ser
Ala
Thr
105
Ala
Val
Gly
Gly
Tle
185
Ala
Pro
Ser
Pro
Leu
265

Val

51

Cys
10

Pro
Tyr
Glu
Val
Ala
90

Asn
Asn
Ser
Gln
Ser
170
Val
Glu
His
Asp
Glu
250

Leu

Asp

Asp
Ser
Asp
Pro
Gln
75

Val
Tyr
Ala
Val
Met
155
Leu
Ser
His
Asn
Leu
235
Arg

Ser

Glu

Gly
Leu
Lys
Ala
60

Gly
Asp
Thr
Lys
Gly
140
Gly
Asp
Ile
Gly
Glu
220
Val
Gly

Asn

Ile

Leu
Ser
Ser
45

Trp
Asp
Ala
Gly
Gly
125
Lys
Val
Glu
Ala
Met
205
Pro
Ser
Tyr

Tyr

Leu

Val
Leu
30

Lys
Thr
Ile
Val
Asp
110
His
Asn
Leu
Val
Ala
190
Leu
Gly
Gln
Val
Gly

270
Glu

Asn
15

Asp
Val
Gly
Phe
Pro
95

Cys
Asn
Gly
Lys
Tyr
175
Thr
Gln
Tyr
Ile
His
255

Gly

Gln

Lys

Glu

Val

Tyr

Ala

80

Ser

Leu

Cys

Ser

Val

160

Asn

Leu

Glu

Lys

Leu

240

Phe

Ile

Leu
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Ala
Glu
305
Thr
Phe
Gln
Glu
Thr
385
Ala
Cys
Asp
Leu
Leu
465
Gly
Ala
Thr
Gly
Lys
545

Ser

Val

Arg
290
Thr
Ala
Phe
Thr
Glu
370
Leu
Glu
Gly
Ser
Glu
450
Gly
Leu
Leu
Val
Phe
530
Thr

Glu

Ala

275
Asp

Ser
Ala
Asp
Arg
355
Val
Leu
Pro
Glu
Gly
435
Asp
Ile
Ala
Glu
Met
515
Asp
Met

Asn

Ile

Trp
Leu
Ala
Ala
340
Arg
Lys
Glu
Asp
Thr
420
Leu
Ile
Phe
Gln
Ser
500
Asp
Asn
Lys

Lys

Arg
580

Lys
Asn
Lys
325
Arg
Arg
Ala
Lys
Leu
405
Leu
Ala
Val
Phe
Ser
485
Leu
Thr
Gly
Pro
Glu

565
Gly

Ile
Ala
310
Asn
Thr
Thr
Val
Met
390
Thr
Arg
Lys
Glu
Val
470
Pro
Arg
Leu
Val
Arg
550

Leu

Leu

Glu
295
Pro
Cys
Thr
Arg
Asp
375
Leu
Lys
Thr
Ser
Ser
455
Ser
Val
Arg
Ile
Lys
535
Leu

Pro

Arg

280

Pro
Ala
Ser
Thr
Gln
360
Glu
Arg
Trp
Gly
Gly
440
Lys
Leu
Leu
Tyr
Pro
520
Ala
Gly

Pro

Gln

Val Arg Val

Phe
Tyr
Phe
345
Gln
Ser
Asn
Asp
Ala
425
Ser
Met
Arg
Leu
Thr
505
Phe
Ala
Arg

Asp

Gly
585

52

Ser
Ser
330
Trp
Gln
Lys
Ala
Thr
410
Thr
Val
Gly
Ala
Trp
490
Pro
Ala
Gln
Ala
Pro

570
Leu

Val
315
Val
Glu
Ile
Asp
Cys
395
Val
Ser
Val
Gly
Ala
475
Gly
Ala
Thr
Asp
Thr
555

Gly

Val

Cys
300
Ser
Glu
Ser
Val
Leu
380
Glu
Met
Leu
Arg
Thr
460
Val
Thr
Lys
Val
Gly
540
Tyr

Ala

Glu

285
Ala

Val

Glu

Met

Gln

365

Thr

Ala

Gly

Leu

Val

445

Leu

Glu

Ala

Val

Met

525

Ala

Val

Trp

Ala

Gly
Ile
Ile
Thr
350
Pro
Ile
Leu
Asp
Thr
430
Leu
Gly
Lys
Leu
Gly
510
Cys
Asp
Gly

Gly

Ile
590

Phe
Asn
Lys
335
Gly
Pro
Asp
Val
Gly
415
Ala
Leu
Gly
Asn
Ala
495
Asp
Glu
Ala

Val

Ala
575

Tle
Val
320
Ser
Ser
Glu
Pro
Lys
400
Asp
Leu
Glu
Tle
Tle
480
Thr
Arg
Ser
Thr
Ser

560
Met
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<210> 20
211> 1326
<212> DNA

213> HEKAKE

<400> 20

ttaggtgagg
atcagacagc
aggaatgagg
cctagttaag
agtgggttca
gccagcatge
ggcgttatag
tetecttttt
ggacgttgac
tctccatgag
cccagagctt
cagccgaggt
cctcaacgga
accgggtgte
ctcaccgttt
tctcggecete
actggcacgc
cattccctgg
tccatcgagg
gggetegetg
tcgagagtgg
agcggccage

cagcat 1326

<210> 21
211> 334
<212> PRT

gtgtaaccgce
aggaaagcca
gacacccatt
gatttgagtt
actcacaaag
gcccactcaa
ggcctagtcece
ttctttettt
aatggccccce
gtgacgagca
gcgaactcta
gaccaggttg
atcggcatct
agccgtectge
tgegttgggg
ctcctetgte
ggaatctcac
ccaatcacca
gagaagccgg
ctcggaagct
ctgceggget

ggcaggegte

213> HEKAKE

<400> 21

catcaacgcg
ctgggcccat
tcttcttcag
agccggeega
ccgtcagcat
cggcgagega
agttcaaccc
cttttttccg
gacatgctgce
accgatgtag
tcaatggggt
tcaatcttgce
gagacgtcgg
ctgcaaagcc
ttctecttga
gctgegtcag
tgttcatgtc
gtcccagcecce
caagcgtagg
catgctccegg
tatcctgecg

tggcgggcegce

aatatcggca
gagatcctga
gtcaggcttt
ggtcacggcet
gtatcccgge
agccgecgaga
gttagectgtce
tcgtggaagg
ctatcatgac
cgaagagata
agttggtggc
catgttgcectg
cgtaatgcgce
gtgttacgtg
gaaaggcatc
ctgtctggece
gacgagggcce
tcttgecgeceg
cttgacatac
aggatactcg
cggceggegge
ggaggcaaag

ccggtcacat
ggcagaccca
tcatccagga
accgttcaag
gagatacagt
tggcggactg
ttatgctctg
gactcacgct
catgctacca
tgtgeccgteg
ctcgaagttc
gatgatctcg
cgtcactttg
cagagcggag
cacgagcagt
tggggtacga
aggtcggcegce
ccggtgacga
tggeegeegg
aactcgacct

acactatgga

gttcggcgag

agcggetgge
tcttgecectg
ttttctcggt
aacagagaag
tgactcggat
cggeettgga
ctcatccatg
tgaggctggg
gggctecttee
acgttgacgc
tcggtgaagce
gcgatacacg
ggaacgctag
cggcagctca
ttcgtetget
gcgacccegga
cagagaagac
caccgacgtt
tgccagagac
cggegteggt
acttcctcge

ccgcaagecg

Met Leu Arg Leu Ala Ala Arg Arg Thr Phe Ala Ser Ala Pro Ala Arg

1

5

10

15

Arg Leu Pro Leu Ala Ala Ala Arg Lys Phe His Ser Val Pro Pro Pro

20

25

30

Arg Gln Asp Lys Pro Gly Ser His Ser Arg Thr Asp Ala Glu Val Glu

35

40

53

45

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
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Phe Glu Tyr

Gly
65

Asp
Val
Asp
Asp
Ser
145
His
Phe
Val
Leu
Ser
225
Ser
Ala
Thr
Lys
Leu

305
Thr

<210> 22

50
Thr

Gly
Ile
Met
Thr
130
Asp
Gly
Glu
Asn
Met
210
Gly
Lys
His
Ala
Trp
290

Met

Gly

Gly
Asn
Gly
Asn
115
Arg
Ala
Lys
Ala
Val
195
Glu
Ala
Ala
Ala
Leu
275
Val

Gly

Ala

<211> 640
<212> DNA

Pro
Gly
Val
Gln
100
Ser
Ser
Asp
Ile
Thr

180
Asp

Tle
Ala
Gly
260
Thr
Ser

Pro

Asp

Pro
Gln
Gly
85

Gly
Glu
Ser
Ser
Asp
165
Asn
Gly
Lys
Val
Val
245
Ile
Glu
Leu

Val

Ile
325

Glu
Tyr
70

Val
Met
Ile
Val
Val
150
Asn
Tyr
Thr
Ser
Asn
230
Arg
Arg
Lys
Ile
Ala

310
Arg

His
55

Val
Val
Val
Pro
Pro
135
Glu
Leu
Pro
Tyr
Pro
215
Val
His
Val
Tle
Pro
295

Phe

Val

Glu
Lys
Thr
Phe
Arg
120
Lys
Ala
Val
Ile
Leu
200
Gly
Pro
Leu
Asn
Leu
280
Gln

Leu

Asp

Leu Pro Ser

Pro
Gly
Ser
105
Ala
Val
Cys
Thr
Asp
185
Phe
Ser
Gln
Ala
Cys
265
Asp
Gly

Leu

Gly

54

Thr
Gly
90

Gly
Ser
Thr
Tle
Ser
170
Arg
Ala
Met
Pro
Ala
250
Tle
Glu
Lys

Ser

Gly
330

Leu
75

Ala
Ala
Ser
Ala
Ala
155
Ala
Val
Thr
Val
Gln
235
Ser
Ser
Lys
Met
Asp

315
Tyr

Ser
60

Ala
Arg
Asp
Gly
His
140
Glu
Gly
Arg
Ser
Met
220
Ala
Leu
Pro
Pro
Gly
300

Ala

Thr

Glu
Gly
Gly
Leu
Ser
125
Tyr
Ile
Phe
Lys
Val
205
Ile
Pro
Ala
Gly
Asp
285
Leu

Ser

Leu

Pro
Phe
Leu
Ala
110
Leu
Ala
Tle
Thr
Leu
190
Ala
Gly
Tyr
Val
Tyr
270
Leu
Pro

Arg

Thr

Val

Ser

Gly

95

Leu

Thr

Asp

Gln

Glu

175

Arg

Ser

Asn

Glu

255

Met

Lys

Gln

Tyr

Ser
Leu
80

Leu
Val
Ala
Val
Gln
160
Asn
Gly
His
Met
Ala
240
Trp
Leu
Lys

Asp

Val
320
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213> HEKAKE

<400> 22
tcatgcctca
ctcatacccce
ccccatacac
atgtgccgta
tgtgccgeag
ggcggegcesgce
ttggtctacg
ggcgtectge
ttatgcaatc
atctcgttgt
agcccatgge
<210> 23
211> 156
<212> PRT

agatgcccaa
agccactcag
aacacctgcg
accgctcgta
atgagcagag
tggggatagg
cgggegtege
ggaagcgtga
ttgacgatga
gatatgagat
gattctccat

213> HEKAKE

<400> 23
Thr Tyr Thr
1
Ala

Gly Val

Ala Val
35

Pro

Arg

Thr
50
Gly

Lys

Glu
65
Val

Lys

Ala Ile

His Asp Ser

Val Cys
115
Thr

Leu

Ala
130
Lys

Leu

Ala
145
<210> 24

Lys

Met Ala

Ser Tyr
20
Asp Gln

Tyr Pro

Ala

70

Asn

Ala
85

Ser

Ser

Phe
100
Met Gly
Glu

Val Glu

Pro

Lys

Val

Gln

Val

Glu

Leu

Glu

tctettecac
tagccaacct
cattattgct
tgceettgac
cgeggtecege
gtgtcttgte
tttcaaagtc
gtgagctcgt
agagaccgat
gtgctggtte
ttcggtgeca

Lys Trp

Asn Thr

Ile Asp
40
Arg Ala
55
Ala Leu

Lys Val

Glu Arg
Val
120
Gly Tyr
135

Ile Gly

150

cttcttcgea
cctcgcecaact
ctttacactg
cttgttggceca
tttgececteg
ggagggcteg
ttttttgatg
gtcagtgact
agtcatgaag
tggcagccga
tcgtatatgt

Ile
10
Lys

Arg Ala
Ile
25
Val

Lys

Gly Ser

Ala Ala Ala

Ile Cys
75
Tle

Leu

Gly
90
Val

Lys
Ser Lys
105
Val

Gly Leu

Glu Phe Asp
Glu

155

His Leu

55

ctcgcactcg
tccagcccaa
cgctcaacgce
gaaatggcga
gcgacgagsc
tcggatccta
gtgtttttgt
gceegttetg
acttatgaag
aacagaagca
640

Met Gly Cys
Glu
30

Pro

Asp Phe

Glu
45
Arg

Asp

Ala
60
Gly

Leu

Thr Gly

Arg Ala Val
Asn
110

Ala

Ser Asn

Glu Val
125
Pro Ser Ser
140

Ala

atggatcaaa
caaccctctce
taaagctatc
cgcctagacce
gggcggcegsc
cgtcgatgac
agctgacgcce
atgacctaga
ttgacacttg

cttacatcgce

Asp Asp
15
Ser Asp

Ser Asp

Val Ala
Gly
80
Ala

Leu

Thr
95

Ala Gln
Arg

Ala Ser

60

120
180
240
300
360
420
480
540
600
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211> 726
<212> DNA

213> HEKAKE

<400> 24
tcacgcttca
ccccaggaac
ccceecatac
cccagcaaca
tacaggctca
aacctgcacc
gcacacaagc
gtcgtcctceg
tgcgetgege
gcagtcttga
ggtcagggag
gacgtctgcece
gtacat 726
<210> 25
211> 241
<212> PRT

gctacttecet
aatccgtcca
aaaaccctcg
acatcgagga
tacgccaaaa
cgacactcct
ggtatcatgce
ccaaagatgc
aacacggagg
gcgeceggtee
acgaagtcgg
agcttggata

213> HEKAKE

<400> 25
Met Tyr Phe
1
Ser

Lys Leu

Phe Ile Ile
35
Ser Ser
50

Asp

Lys

Glu
65

Ser

Gln

Ala Gly

Ile Phe Gly
Asn
115

Val

Ser Arg

Gly Asp

Ser Leu

Ala
20

Pro

Asp

Asp

Ser Val

Gly Ala

Val Lys
85
Glu Asp
100
Gly Met

His Ile

Gln

Val

Phe

Ala

Phe

70

Leu

Asp

Ile

Ala

gtatcgtctt
gtccgetett
tcgtccececege
tgtgcttete
tgacctctge
caaccgcgat
cattgcgact
tcctgegete
ggctgactte
aaatggcaac
ggatgatgaa
agaagctgtt

Gln Thr

Pro Ile

Val Ser
40
Ile Trp
55
Thr Gly

Val Glu

Thr Met

Leu
120
Glu

Pro

Val

gacaaactgc
caacttctcg
cctecteccea
tccagcaggt
ctcggeggge
atgcacgtcg
tacagcggca
tgcatgtccg
gcecggtgaat
ggagctggac
gatgtcaatg
tgtgaagtct

Asp Phe
10

Glu Leu

25

Leu

Leu

Thr Thr

Thr Gly Ala

Glu Val Ser

75

Val Gly His
90

Val Ala

105

Val

Asn

Cys Ile

Glu Cys Arg

56

tccggatcgt
tagagccccg
acggactcca
tgactggcac
acagcattca
ccttgagtct
gccttatteg
acttccacga
gcgeettggt
ttaagctggg
tgggagagga
cttgtttget

Thr Asn Ser
Tle
30

Ala

Ser His

Thr Ile
45
Gln Asp
60

Pro

Cys

Ser Val

Ala Glu

Ala Ala
110

Lys

Lys

Glu
125
Gln

Gly

Val Val

gtccgaaccg
gccecggeact
accctctgat
caatcgccca
tgacagcatc
tttctecaat
caaccatggt
gcttgacgece
cttcccagtg
cgattgtggt
gctctatcgg

ggagagaaaa

Phe
15
Asp

Leu

Ile

Gln Leu

His Trp

Arg
80

Ser

Leu

Arg
95
Ala Val

Thr Gln

Asp Ala

60

120
180
240
300
360
420
480
540
600
660
720
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130
Val Met
145
Pro Val

Leu Asp

Ala Gly

Tyr Glu
210

Gly His

225

Ala

Asn
Trp
Val
Thr
195

Lys

Asp

Ala

Ala

Val

180

Thr

Leu

Pro

Val
Ile
165
Ala
Arg

Lys

Glu

Pro
150
Gly
Gly
Val

Ser

Gln
230

135
Ala

Ala

Ile

Leu

Gly

215
Phe

Glu
Ser
Arg
Tyr
200

Leu

Val

Ala
Gln
Gly
185
Gly

Asp

Lys

57

Glu Val
155

Pro Ala

170

Leu Glu

Gly Ser

Gly Leu

Thr Tle
235

140
Ile

Gly

Ser

Ala

Phe

220
Gln

Leu
Glu
Val
Gly
205

Leu

Glu

Ala
Lys
Gly
190
Pro

Gly

Val

Tyr
His
175
Arg
Gly

Arg

Ala

Glu
160
Ile
Arg
Leu

Phe

Glu
240
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PsiI (99)
BmrI (273)
(8961) Smal

(8959) TspMI - Xmal
(8872) PstI AvrII (364)
AscI (369)

SnaBI (507)

Asel (1301)

(7685) DrdI

Xbal (2029)

XmnI (2062)
—— PspXI (2145)
pKR-ReAsl1fps1 AleI (2323)
9538 bp

(7130) PfoI*

(6688) FspAI
(6640) HindIII

(6471) PFIMI

Bell* (2831)

(6281) BstZ171

(5751) AfIII Agel (3645)

(5486) Spel
(5443) BglII
(5385) Bsu36I1

(5377) SexAI*

(5088) BmtI Nhel (5084)

’ Nsil (4049)

415
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(99) Psil
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AscI (369)
NotI (378)
BglII (386)

SbfI (1784)

(9286) Pacl
(9275) HIindIII —

___ AbsI (2526)

pKR-Rpyrderrl
(8472) Mfel 11,413 bp
— BstBI (3007)

AfIII (3259)
XmnI (3273)
EcoNI (3412)

(7429) Mrel
(7360) PshAI
(7311) Pasl Spel (4267)

BamHI (4280)

AclI (5028)

K6

1000 2000 3000 4000
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