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hixTFateMamERNRENA

BRARGUE
[0001] A WP K 32k (R T RE AR AT , 45 501l 9 S — b TLBi1 6 40 & W0 5 e D8 e e s
M.

ERREA

[0002]  E ARG, S0 M o R pl A A B HE R KA AR i kAR R A, H AT
S I T R A I CO TR o RN AR T K o SR T B 6 A T R IR H 3 A 8 R AN ]
A RARTERE TR S 6 A WSO S A D e, J8 s Al A P TR B A 7 e T i RO — ol
ARSI R ) bR

[0003] 4 #RiE , SR AE YRR I B R A ) R AR RIS B G, B B & AR 7L
A R R, R 2 I M S B (TSPS) ARG KR o R R R TR R R T e 7
% WA L R A B T e BN B B K e R R T AR R A
P L R], AEL ] P 1o R X 7 T HIRE

[0004]  20004F,Miller BEREMP (B M X BiMg) 13515 7 &K IspSER , I HAE K
FFeE 4330 17 7. Tnmol /mgDCWIHI 5% — 4% (Miller B et al.Planta.2001 213(3) :483-7) ;
20054F, Sasaki o3 5] T A1 IspSFE[A (Sasaki K et al.FEBS Lett.2005 579 (11) :
2514-8) ;Thomas D.SharkeyT-20054F Tf% 15 3|52 K ZE & IspS cDNA4K: (Sharkey TD et
al.Plant Physiol.2005 137 (2) :700-12.) ,Bt J5 X3 78 T BNk spSHE A , H H15 2
T HIBEEI IspS cDNA4 K 741 (Sharkey TD et al,Evolution 2013 67 (4) :1026-1040) .
[0005] W] DL [ P9 4h H TR H 5 A R 2 IR T MR R 2 RE Y , SRME Yo
T h T & EE BGRR[0 7T AR R AR RIBE -, IR A OCH 9 32 22 4R
TEM @ T AE AR AR 26 o IR T, JE R P AR R 7 25 il - 6 A& A

RAAE

[0006] A B2 1 R A AR B 5 5 I — M R AN e IR ) L, S — b A
AL A R LT B S IR R SN

[0007]  CAiEE| EIAHE, — Al S G YE RN, R WR (a) 8L (b) U2 : (a)
it ik 5 K] c DNA ) A H 8 1 90 40 e 91 3R ) PP LI 7w 5 (b) ik 266 R 2 4 5 4n 2 19 o ) 26
 FP AN PP 5 2 75 B = 1R e 5 AL R B 1 i

[0008] A WA SR 4 —Fp HBRT S S W& R R AR E A L, L2 () &
FI = (a) B PP 3R A P 51 2 i s R U I Py B 2 RS FR) B 1 J5 5 e 310 ) e 310 2 7 ) 2 7R
Fe A2 R B 3 i B SR 5 11 s st e 41 s

[0009] A BIEAR B —Fh Tut 1 & 1 & W0 & Rk BRI 1) B A% Ak 34

[0010] A& WHILSR M Tul 1 & A & WG Bk Rl JEURZ K BRI 7™ 3 I ) TR
(00111 AT W [R] IR i £33 — b IR T A 6 57 G — 0 P 180 I

[0012] A KW m ROR RSB AE I LE H IR I M OB TG 3, AR Wk 9% 1 R
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SRR 5 TLOT-60 16 A 2 RS R T T 45 55 e | RSN 55—
e LA SR R AR 5 £ R A R TR T
SEREAE T 75 HE B Pal spS, 52 B K6 T o PR AR O£ B, K T L 2
PSR Bl 71, AR RS T A DA 17 5T KA T A R T AR
HHHTE.

B 135% ER

[0013] P12 /5 5 ARNAR E H b el vk &%

[0014]  [K|242 /5 25 PalspSHk K] Fr B Bt i b e vk &5

[0015]  [&|32 % FPalspSHL[r 3" ~RACEM) I g v Pk 45

[0016]  [&]42 ™ FPalspSHE[R 5 —RACEM) I g e Pk 45

[0017]  [&I542 /% FPAISPSR LR /7 51Blas tP/r #r 4k S 1A

[0018]  [&|6/ZRACEJFHA ;

[0019]  [&|772 7 #EPAISPSHE H 7E KA B o 1 1) SDS-PAGE S,

[0020] &8 S e M b oA it ) A R i

[0021]  [E|9J2 f F5PalspSEE IR 78 K Mt 13 Hh B2 FH )= RF ARG 0 45

[0022]  PE10,2 "5 PATSPS R A &t BUAR SRAR 2 J5 75 K AT B v 8 FH () SRR A D &5
[0023] &I 112 P 3 PATSPS & (A & VN INZRAR 2 J5 18 K AT B8 vh o2 FH IR MBS W 25
[0024]  PE12/2 P "5 PATSPS R [ &t 2 SAR 2 Ja 75 K AT B v S FH () SRR A D 45

BASLREA

[0025] "&b & H AR St 77 sORE A B HEAT 1E— SR R TE AR IR , 45 tH ) SR T
A B, T AN A2 9 1 BR il A % B B 0 o T s S it 491 o ) SR 56 J7 3%, an e R U0 , 35
WROTVE IR S b AT AR GRS e R BRI AR AR AR 2

[0026] FNiRSZHEF S, KA HEBW25113 (Baba T et al.Mol Syst Biol.2006;2:
2006.0008.) & —#RAEH IR B , 8L FIE R, AR [R5 V25 5 55 7% L 97 B JEORMIC B . K
AT BEBW251 1323 A W A A [ B} 2 e Sl A2 st 7 Bl 34, DL B A= Wi il FON B AR
W ARG SR BT F L AN AT A e IR .

[0027]  sCjtafl 1« FE PR v B 3R 15

[0028] 1. FZHU M Fr ERNA

[0029] A 2EM 4, f# FHRNeasy Plant Mini Kit (Qiagen’y &) #2HU #5 M ELRNA,
Fo WA i B 7 3047, EAT L Uk (B 1) B UERNASR HUF & , °] WLRNASE B4 | 4F, ] DLk
1T e 855

[0030] 2.RT-PCR

[0031]  DLOligo (dT) 20fit 2y S5 % 55 51 ), # MR e 3 il 5F) & SuperSceript . IT1T First-
Strand Synthesis System for RT-PCR (Invitrogen’ ) 14t FH ¥ A% IR S 5% 555 N cDNA ;
[0032]  Je Wik 40T

[0033] RNA lug

[0034]  10mM dNTP 1ul
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[0035]
[0036]

[0037]

[0038]
[0039]
[0040]
[0041]

0ligo (dT) 20 (0.5ug/ul) 1pl

65°Chmin, & T¥K_F1min, I T 1001 mix

10 XRT buffer 2p1
25mM MgCl, 4p1
0. IM DTT 2pl
RNaseOUT™ (40U/ 1 1) lpl
SuperScript™ TIII RT lul

50°C50min,85°C15minfii A1nl RNase H,37°C20min

SN TE R, IIN 10001 7K B cDNA , 73 2| cDNA S — % .

3. faj I sl it

RIE IR SRMEYR O R LR 7 I IR~ X, I H 2 2% e & A1 TspSI %

3 1 5, A T RGP 51 06 613 51 IPAF L JZPARL

[0042]
[0043]
[0044]
[0045]

[0046]

[0047]

PAF1:5° TAYAACACNATCAAYGARAT 3’
PAR1:5  YTGRTANGTGCARTGNGA 3’
4 . 14 3:PCR 2 ™

SR %

10 X pyrobest buffer 1.25p1
dNTP (10mM) 0.25p1
cDNA 0.5pl
PAF1 (1mM) 0.2p1
PAR1 (1mM) 0.2p1
Pyrobest (TAKARA Z#]) 0.06 11
H.0 to 12.5p1

12.5pn1
S N2 A
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94°C Amin
94°C 30s 0
65C 30s p» -1 10cycles
72°C Imin J
[o048]  94°C 30s o

55°C 30s & 30cycles
72°C Imin ~
72°C 3min
10°C hold
[0049] "4 H1672bp /e A7 1 v B (B12) 978790 1. 5 % BT p e Il bR vk, 7= ) 21— 1]

o
=}

JUo

[0050]  £&7 : AT/~ B 2 B — 457 YPAF L AIPARL BI040 184 724 , Marker AJTAKARA 100bp
DNA Ladder.

[0051]  5.EHETHALK, Sangeril] 7

[0052] 4 B — B} 25 1) 2% i Bl UL, S 5 PMD 18T (TAKARA A 7)) #Hifk , # 4k & transba
(TransGenZA 7)) B2 A5 4HH, 55 — R GEFE A PEIEAT I0IE , 9 B BH 14 v B , 1% 22 4= T-Sangeril
¥ o

[0053] 6. 9F K 7554,

[0054] Ul Fas RARER)T V& dBlast, 5% (Sorghum bicolor) MRAEER A HILH|
62 % [ [F 51, 5 BB AR 5 (Brachypodium distachyon) [ H A G RUBE A 64 % 1) [F] Y5
PE AT LR B O R AR T spSEE I, 1 v B 44 N PalspSE Jy B, 7 I WSEQ 1D
No.3F7o

[0055]  A%PR 7 H1EAT B0 1% 5 2 2L R 7 ZI NSEQ 1D No. 4F7R .

[0056]  Sjitif9]2 : Pal spSH R 4 i X 4= K1 35 74

[0057]  #}45 cDNA4: K [ /7 N SMARTer—RACE, f# i SMARTer® PCR c¢DNA Synthesis
Kit (Clontecha \]) #4T , LA I 514 Al 7B GSP 5y SMARTer® PCR c¢DNA
Synthesis Kitpy$eft, % A7 & vl B ikt 47 .

[0058]  1.RACE-Ready cDNAJK]fHil#%

[0059]  RACE-Ready cDNASS—4EM) LSRR RN



CN 107365758 B

" BB B

5/11 T

5 —RACE-Ready cDNA

3’ -RACE-Ready cDNA

Mix1

pl 5 -CDS Primer A
bl SMARTer IIA oligo

2.75 nl RNA
1.0 pr1 3 -CDS Primer A
1.0 pl1 HO0

72°C 3min, [FEIRAE 42°C, O TFMHAYS5.25 11 B Mix2

[0060]
Mix2

2.0 pl 5X First-Strand Buffer

1.0 w1l DTT (20 mM)
1.0 wl dNTP Mix (10 mM)

0.25 1l RNase Inhibitor (40 U/ n1)
1.0 w1l SMARTScribe Reverse Transcriptase (100 U)

TG4

42°C 90 min, 70C 10 min

SR P

== bl

TIAN100 v L/KFREcDNA, 33120 1 cDNASE 4%

[0061]
[0062]

2. L DRVRY R I
IRIE C A 3RAF K PalspS Fr BU 7 S T = 5 5 7% 514 (GSP) ,RACE-Ready cDNA

WO, GSP X238 FH 81 %) (Universal Primer Mix,UPM) f8#3t4TH 18, a] LA75 33’ —RACE
cDNAF Bt %5 ~RACE cDNA KBt . 514047 B &6 fr o , Hh 8] B R 43 N w1 FEPCREEAS 7 471,
) B 350 43 A3 FH 51 W0 7 5, €035 50 N s A5 B 1) R F0 e 510358 47

[0063]

HE8ANGSPIF A, i R 3R -

AR

P3|

PA3F1

CGCAAGGTGGGATATTAATTCGAGT

PA3F2

GCAAGGCGTTCCTAGTGGAGGCAA

PA3F3

GGGCTACCCAAGTTTAGTTGAATC

[0064] PA3F4

GCATGAGAACGGTGCAAGTGAGAAG

PA5RI

GATTCCTTCTCACTTGCACCGTTC

PASR2

GGGAAAAGCATGGAGCAACAAAAGT

PA5SR3

GCATAGGTCATGCCACCCTTTATG

PAbSR4

GGCATCAGTGAAGAGTGTAAGTT

[0065]
[0066]

3.3 ~RACE cDNAZK 3t |5 51l () 3 1
{5 FH7 S H3" ~RACE-Ready cDNAJNRERR , UPM5GSPON 519133174 44
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[0067]  fo WifA % -

10 X pyrobest buffer 1.Opl
dNTP C10mM) 0.2p1
cDNA 0.4p1
GSP 0.2p1
[0068]
UPM/0Ol1igoT 0.2p1
Pyrobest 0.0bwm1l
H.0 to 10wl
10wl

[0069]  J i of A
94°C Amin
94°C 208~
62C 20s % -1C 10cycles
72°C 60S

[0070]  94°C 20s 7
52 20s > 2bcycles
72°C 60S
72°C 3min
10°C hold

[0071] 3" ~RACEf 5 I it B Ao Ul 45 SR B (1&13)

[0072] 43 3| —A 50— B S 7 SEDNAY I 257 , AR TRUA , B AL I A4, Phade B 44 7

W Sanger | F¥ , 19 23" JicDNAFF 51 o

[0073] 4.5 —RACE cDNAZR ¥ ¥ %1 1 3K 45

[0074]  f# FHA 2515 —RACE-Ready cDNANAR R , UPMSGSP R 5| 43474 4%
[0075]  Jx NifA -
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10 X pyrobest buffer [.Op1
dNTP C10mM) 0.2p1
cDNA 0.4p1
GSP 0.2p1
[0076]
UPM/01ligoT 0.2p1
Pyrobest 0.05p1
H.0 to 10wl
10wl
[0077] S MigkAf:
94°C Amin
94°C 20s ~
62°C 20s L -1°C 10cycles
72°C 60S

[0078] 94°C 208
52°C 20s > 25cycles

T2°C 60S _
72°C 3min
10C hold

[0079] 5" —RACEM) & i i f Ao il 25 S an el (B 4) -

[0080] &l M) A5 B B — B S () 3 2%y L e R — B TR, R AR SZ S AR, Pk
FH 4 5 b Sanger il [, 75 25 4iicDNA/F 51

[0081] 5. &KFFINITRE

[0082]  #R453" —RACE 5" —RACEW 745 i, #EAT P ZILL %), 43 2% £ K] cDNA 4 K F #1) (SEQ
ID No.1Fis o) , X DNA LR 7 51 BEAT 73 M - 12 2R KA 1824bp , Zw 607 MR AR , A
ATGHZ 4G % FNTGAZS b B RS T, Ul W ZJE (R 1) e 3 s o m i R 5 — M spSH
JE A5 57 R 25 5 #1DDXXD X 45, , [ Isf 9,48 7 RRXSWARE 5 [X 32 o F1) FHBLAS T 44 ZENCBI b 347 [
JREE X, 25 R &5, BIRiZFE R A Tsoprenoid _Biosyn Clsuperfamilyf It , 55 ZFHAG A 5
(Brachypodium distachyon])Alpha—terpineol synthase (alpha—¥:JHEE S RGEE) [F) V514
N58% , 575152 (Aegilops tauschii) i) HHEM: & BB A 56 % R ETE, 5 5 h &l /M2
(Triticum urartu) i) FEEWM & A BEAA 53 % PR, VIR NS B RARL R IR —H &
R R, 1315 PalspSIE P, 15 3] 1 MASPATSPSE A K & LR FF 41 (SEQ 1D No. 2fiRfF
A1) o

[0083]  SEiiAs]3 « KM AT AT 7 13 M A 7= TR AR IR R S
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[0084] 4K 5|#JPAFa J¢PARafFHILN T

[0085]  PAFa:5’ ATTAACCATGGTGCAGATGACGGCGTCGAAGC 3’

[0086]  PARa:5’ ATATGGTACCCTAGTTCCGAGGCAGCAAAATGTTT 3’

[0087] 1. KMa#t B ik # Ak pBAD-PalspSta i

[oo88]  H4Adi FH 5| ¥IPAFa JPARa%k 43 1 PalspSEE A f Br it AT Nco I MIKpnT (TAKARAZ w]) XU
B, 7K pBAD-Hi sBRIA# & (I H Invitrogen/ @) 34T Ncol FKpnI XU 1)] , PalspSHEE[A|
%3 2 pBAD-Hi sBE A Ji5 #4b & t rans 5a ik 57 & 2 Y, 128 B H 4 e fE 13847 M % , pBAD-PalspS
A% R 7 51:&SEQ 1D No.5.

[0089] 2. S R IEAE P  HMRMY /pPal spSk) # 2

[0090] ¥4 4f I\ pBAD-PalspS 5 Jiikipl A p2 3L 4% Ak A BW25 11375 45 2| 7t [ — 4 A 7~
B ARMV/pPalspS.

[0091]  Jf H. A% MR #RMV/pBAD, 7775 4K pBAD-HisB 5 Jitkipl K p2 4L 4% 2= BW2511318
F2, 15 BT 57 58 I R 2 R 110 %o B BT PRMY / pBAD

[0092] bk 3 ) 0 AR PR B B A TR L pl L p2 B R R S RO AT - R IR
(MVA) AR R« o pl HMvaE (L W5 REA £ Wt % A2 ) JE R MvaS (HMG- 2 It 5 A & Rl i)
DR TEMVK (PP TR ) R IR ZHL Bk » P ifMvaE 3 PR 4 T FH SEQ 1D No . SFT/R I & 5E 1R 7 41
YH R R B T iAMvaSE R 4w i HSEQ 1D No. 97 (K S B 8 1 71 20 R 1) 2 13 5 s ok
MVKEE A 4 id FH SEQ ID No. LOFfr7R ) 2 25 R 7 51 2H B () B 9 J5 - p2 B PMK (B I8 FP 2 TR R T
i) F IR MVD (EE R 82 HP 32 0 R i PR ) IR i di (S TR I FE R IR o M) IR 4EL R, Tk
PMKZE A 2 FHSEQ 1D No. 11 Fr7n i &R T 41 41 B r 8 [ 0T s FridMVDJE R 4w i FH SEQ 1D
No. 12T/~ I R SR 7 B4 R B 9 s AT i d i 26 R 4wt SEQ 1D No. 13RI R 2L 7
FIH ) 8 E

[0093]  Hor,pl ABER R PUMERT RLAMEE S A R IEFAA, p L I Z R F 51 & SEQ 1D
No. 6, FMVA b i i 2 BE PR 3Rk &0, MVA_B e 42 2 IR 3R B (W A% B R 17 91 /& SEQ 1D No .6
(125 1307-58211,SEQ 1D No .6 5589-96417 ARl i {A# J5 3T, SEQ 1D No. 6 255930~
608747 ATrrnBZ 17, SEQ ID No. 6/ 251307372947 /&MvaE 3 [A 1) 2w A ¥ 51], SEQ 1D
No. 6/ 253730-4904 47 s&MvaSHE R 1) 4w i /7 41, SEQ 1D No. 6 £54905-5821 17 2 MVKIE AT
Gl 751

[0094] P2 B R PUIEFTHARE S T R R B EAR, p2 A% TR T 41/2SEQ 1D No.7, (L%
MVAR i ig A2 2 (R 3Rk &, MVA R F IS 12 24 R 3R IR S A IR J7 51 /2 SEQ 1D No. 71551309~
444247,SEQ ID No.6H]5589-964107 B v fFHE 5 5+, SEQ ID No. 6 554569-472647 K
TrrnBZ 1k-F,SEQ ID No. 6/ 251309-266 117 & PMKIE A /1) 4w % 7 51, SEQ 1D No. 611 2
2677-386447 EMVDEE K ) 4w i ¥ 41, SEQ 1D No. 6 553894444247 52 1d 1 JE R i) 4w i 7 41
[0095]  szjifif51)4 : PalspS3k R £E K AT B vh 1 B2 F

[0096] 1.ISPStEH KA

[0097]1 iR K HF 1 TAEBMV/pPalspS, ff FL-arabif § 2 J5 , 55 £k 45 B SDS-PAGE
WE s (7)o WSS S5 56 0 A BB I K AT 1 AR B A 3R0K 57 10— ) 6 R
ISPS, PalspSH: [ ) # A% 15 T MR I TSPSERH -

[0098]  #&yF : K WPATSPSHEL H 7E R HT TR T2 iR H Rk 1EF I

10
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[0099] 2. K #F B K B P = P s A DU

[0100] K5 EiR2ANWR KR HEAT R, 5300 1 o TRE B DL 20 2 — Bl 35 3 30mL
(500mL = F ) & A 558 = EE R LA T PUERI TR B 5 SRR ZYW) #,30°C,
280rpm#% FE20h )5 .4 °C , 4000 pm B LTS BRI , FH 2 4 %6 1 40 BB [IMOX% 77 3 H B 22 600D 1
PR FE , B mL 2B 8 B VB T 20mL TR =S N 5 37°C , 280 pmiE 3% 55 7% 30h.

[0101] HAHHER AERXAEFTNEBESREREAF TR 41 :100mL A+
2ml. B+2mL C+200uL D+100ul E (BL ¥4 & [ 4 Lk ) .

[0102]  A.ZY:1%JHREEE MR, 0.5% B By ;

[0103]  B.50XM:1.25M Na2HPO4,1.25M KH2P04,2.5M NHAC1#10.25M Na2S04;

[0104]  C.50X5052:25% H il ,2.5% %%, 10 % FLHE ;

[0105]  D.1M MgS04;

[0106] E.1000X ffE JGE :50Mm FeC13,20mM CaCl2,10mM MnC12,10mM ZnS04,CoC12.
NiC12.Na2Mo4 . Na2Se03FH3BO3 % 2mM;

[0107]  BEEE 2 9K FE50mg /L S8 R 2R E 34mg /L & R AU 100mg /L

[0108]  MOE;FRELML 7 N5y ¥ ve b Seas e (Bl AR #E) 285 —hR 1595 BL A7

[0109] e Righi ol g, #EAT SAHEHE (GO 24, A8 I S €1 4 H 4 Agi lent  7890A
GC SysytemMAgilent7697A headspace SamplerIiZsBEFERS , S AHS B FE AHP-5. T 25 HL
FEVEUNT , Time:GC cycle time 20min,Vial equib time 6min;Temperature (‘C) :Oven
51,Loop/Valve 55,Transfer line 60.GCH VLU T : itk : 2mL/min,Omin~4min 50°C,
4min~8.5min 50~280°C,8.5min~10.6min 280°C,

[0110] b7k N 3 M brdE i (Sigmas 7)) HURS (8291, 75min (E8) , K #T 1w T#2
BMV/pPalspS K BH 14 % HE B ARMV / pBADIKIGC s 1% Pl (K 9) , AT WMV /pPalspSTEL . 75minff] £
B U, TN HEAE A o T LR N\ Pa T spS2: R 1 B MR AS 46 I IR A2 =68 77, 5% APalspS:
DR A 15 K AT B L 48 1 A 7= S I s i e 77 RIBAT B 7= & ] 12 860mg /L«

01111 S5« 485 S R I8 (1) PATSPSER [ 72 K M B v 1 12

[0112]  XJPATSPSEE I #EAT HUAR AR IO AR 2 A%, A FH S itk 491 3474 2 ) pBAD-Pa I spS Ay %
i, #% M Fast Mutagenesis System (TransGen/ @) W7 & i IH BE4T RAT

[0113]  1.PAISPSZE [ ) &R LR HAL

[0114]  ZAEFRHUARRAS #5307 F IR TR AL NA , VB AL L /7 51115715947 T ACG IR AR
HGCG, A FHIRAZ 5|9 9 1FFILR;;

[0115]  SLIEFER AN AL 530 TR TG A IN— D EEIRA , R AL R 7 4115900 2 J5
TS INGCGHREE , {58 FH IR SR A% 51 W) 9 2F FI2R 5

[0116] LR G RAS 5307 TR T 2o, RUKAX R 7 11571596 Bl EACG L 2,
155 R R A2 514 9 3EFI3R.

[0117]  FARF|IYFHIUT -

[0118] o) FE 5|
1F CCGGCAATGCGGGTGCAGATGGCGGCGTCGAAGCAGTTTCAGTCTC
1R GAGACTGAAACTGCTTCGACGCCGCCATCTGCACCCGCATTGCCGG
2F CCGGCAATGCGGGTGCAGATGACGGCGGCGTCGAAGCAGTTTCAGTCTC

11
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2R GAGACTGAAACTGCTTCGACGCCGCCGTCATCTGCACCCGCATTGCCGG
3F CCGGCAATGCGGGTGCAGATGGCGTCGAAGCAGTTTCAGTCTC
3R GAGACTGAAACTGCTTCGACGCCATCTGCACCCGCATTGCCGG

[0119] 2% yE T RILRHHIE N R A FE
[0120]  PCR{Ek &

Control Plasmid 1-5 ng
Control Primers lpl

5 XTransStart FastPfu buffer 10 pl

o 10 mM dNTPs lpl
TransStart FastPfu DNA Polymerase 1mpl

ddH20 to 50 nl

[0122]  PCR%M%:
94°C 2-5 min
94°C 30 sec

[0123]1 55°C 30 sec  20-25 cycles
723C 15-30 sec/kb
72°C 10 min

[0124] R PKAG I

[0125]  HW10ul PCRF=4, 1% Bt g b vt Fe R ik ARG

[0126]  WREZH H ¥ 415 K/ IE A v FHDMTREG I 40 B 5 40 )

[0127]  PCR™¥) WAL

[0128]  Jiiul DMTEE T-PCRI=#)+h ,JE 57,37 CHEE 1h.

[0129]  #£4k

[0130]  a.fA2-5u1 DMTHEGVHALF=4)F-50u] DMT/ESSZ 2540 (F5 I8 32 25 41 i Wi I i vk
BN F=4) 5250 5, VK 3073

[0131]  b.42°CHERFASFS , LRI E T VK - 2min.

[0132]  c.in250ul 7 5 = iR AIS0C, 225%% , 37T CHE IR 17N .

[0133]  d.HR200ul AR , B i I CHAR 24 2 1 ZL % , 4000rpm B 0 Lmin , FE45E 4>
5 PREA100-15001 , 3258 V7 R A, HA 30 B VR R A, B 7R 1 %)

[0134]  FIXHEFURIARAR (4. 5Kb) K30 RAF R, 7 5 &R 1) AR _E¥Rr8u1500mM IPTG,40u
1 40mg/ml1X-gal, RRAZ DI H & R .

[0135]  Hkidk 5 {0 & ¥4 32E47 ORI AR (Plasmid Mini Kit 1,0MEGAA ) ,SangerillfF .43
FIEWRAR o % , IR AE Wk Ay 44 J9pBAD-PalspScl , ¥ IS AL #k fiir 44 ApBAD-PalspSc2, HY
ARRAZ A 44 NpBAD-PalspSc3.

[0136] 2. [ )i A r B ARMV / pPalspSc i) 14 2

[0137] ¥4 pBAD-PalspScl 5 Fikipl K p2 3tk EBW2511375 1145 3] 7k 44

12
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FERE MRMV/pPalspScl ;

[0138] K¢ #y it if () pBAD-PalspSc2 5 Jitkipl K p2 4% 4k 2= BW251 1315 £ 159 3| I — 4 A=
AR FRMV/pPalspSc?;

[0139] 44 Ky 47 AIpBAD-PalspSc3 5 i Kipl Mp2 L6 (L EBW251 137 348 5 R — )
FEBEPRMV/pPalspSc3.

[0140] 3 KJHHF B R I~ 42 (1 A )

(01417 JFL AR W 7 VK 7] 52t 491 4 BT 3k 777 oMY/ pPa T spSc 145 B i) SRR W 45 SR an & 10,
MV/pPalspSc2f5 FI S AR 45 S 11, MV/pPalspSc3 5 3 A AR 25 5 an i 12
7~ > A] WMV /pPalspSclMV/pPalspSc2 MMV/pPalspScd Bk [F] B & A8 7= 5 I & I e
P4y )ik $1)480mg /L , 360mg /L % 260mg /L.
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110> AR E BB B2
120> TR e G Wa Ak B K I A
<130> PFC1160130
<160> 13
<170> PatentIn version 3.3
210> 1
211> 1824
<212> DNA
<213> /% (Phragmites australis (Cav.) Trin. ex Steud)
<400> 1
aatacgactc actatagggc aagcagtggt atcaacgcag agtacatggg gaaggtaaag 60
agtaataacc acatacgcga cgtagaagaa gctagactgce tgtcaatgge catggccaca 120

[0001] tgcagctgga ggtcaccgge aatgegggtg cagatgacgg cgtcgaagceca gtttcagtcet 180
ccggagegge ggteggegaa ctaccagece aattcttggg actacgactce getccagteg 240
ttgaggggtyg gtcgegetge tcaagacatg gaccacccat atgttttcga taaattgaag 300
gctagcgtaa ggaatctgat gatcaacaaa cccgaaccat ctgctaagcet taggcetcatt 360
gacaccatgc aacgtcttgg tatctcatac cactttgagg aagagatcaa tgacagcctt 420
agctccatct ccatggacag tgccatggat gectactgetg tgatggectt aagattcagg 480
ctgctcaggg aaaatggtat tggtgcctce acagacacac tgaactgtct caaggatgga 540
cggaatggtg gecttcaggaa aacgcecttaaa aaagacattg aggggettct ctcactctac 600
gaggcttett accttgecatt tggaggtgaa gatatcttgg atgaagcaag aagattttcece 660
tctggtgetc taagggatct tttgccatcc atggatccece atctcaagtce caaggtaget 720
cactctttag aacttccatt acactggagg gcaccgagge aggaggcecag atggttcate 780
gaccattatg caaaagacat gaattcagat cccttgatcg ctaaattctc caagctggac 840

14
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ttcaataatg tgcaaaacat gcacagacaa gaaattgcaa tgctaacaag ttggtggaag 900
gacgacgttg ctcttggega aaagctgaca tttgcaaggg atcgtttgat agagtgette 960
cactatgcga atggcatcge gtgggggteg agtgtgggaa agtgtcggga agegattact 1020
aaagcatttg ctctggtagt gcacctagat gatgtttatg atgtctatgg gactctagat 1080
gaacttacac tcttcactga tgccatcgea aggtgggata ttaattcgag tgaaatgete 1140
cctgattaca tgcgaccaat atattgcact atcatcagca cgtcgaatga gatggetgag 1200
catgtgctta gggagcatgg tcttagcacc catcatcttt ttcataaagg gtggcatgac 1260
ctatgcaagg cgttcctagt ggaggcaaag tggcactatg ggaaccatag accatcccta 1320
aatgagtatt tgaacaacgg atggatgtca tcatctggge cacttttgtt getccatget 1380
tttccettge tcaaggagaa cattagetcg aagtccctge aagagettga gggctaccca 1440
agtttagttg aatctgcttc gecgaatcttce aggetatgea acgactccge aactcactcg 1500
gaagaggtgc agagagggga tgcaccttct tctatagcca tctacatgeca tgagaacggt 1560

[0002]
gcaagtgaga aggaatctcg tgaggccatg catgaacaca ccattgagac atggaaaatg — 1620
ataaatgagg atgcactctg ccgtcgecag tactccaagt cctttgecaa tgettgettg 1680
aatttggggce gcatctcgea ctgcatttac cagggtggag acggtetegg tgcacctgat 1740
gatgaaaaaa ggaaacaaat cagggagctc ttcttggage cttgecgtaat tgaagaggaa 1800
aacattttge tgectcggaa ctag 1824
210> 2
211> 607
212> PRT
<213> F“% (Phragmites australis (Cav.) Trin. ex Steud)

<400> 2

Asn Thr Thr His Tyr Arg Ala Ser Ser Gly Ile Asn Ala Glu Tyr Met

1

5

10

15

Gly Lys Val Lys Ser Asn Asn His Ile Arg Asp Val Glu Glu Ala Arg

15



CN 107365758 B

FF

.1l

%=

3/38 T

[0003]

Leu

Arg

Ser

65

Leu

Asp

Pro

Ser

Met

145

Leu

Leu

Ile

Leu

Val

50

Ala

Arg

Lys

Ser

Tyr

130

Asp

Leu

Glu

Ser

35

Gln

Asn

Gly

Leu

Ala

115

His

Ser

Arg

Asp

Gly
195

20

Met Ala

Met Thr

Tyr Gln

Gly Arg
85

Lys Ala
100

Lys Leu

Phe Glu

Ala Met

Glu Asn
165

Gly Arg
180

Leu Leu

Met

Ala

Pro

70

Ala

Ser

Arg

Glu

Asp

150

Gly

Asn

Ser

Ala Thr
40

Ser Lys
55

Asn Ser

Ala Gln

Val Arg

Leu Ile

120

Glu Tle

135

Ala Thr

Ile Gly

Gly Gly

Leu Tyr
200

25

Cys

Gln

Trp

Asp

Asn

105

Asp

Asn

Ala

Ala

Phe

185

Glu

16

Ser

Phe

Asp

Met

90

Leu

Thr

Asp

Val

Ser

170

Arg

Ala

Trp

Gln

Tyr

75

Asp

Met

Met

Ser

Met

155

Thr

Ser

Arg

Ser

60

Asp

His

Ile

Gln

Leu

140

Ala

Asp

Thr

Tyr

Ser

45

Pro

Ser

Pro

Asn

Arg

125

Ser

Leu

Thr

Leu

Leu
205

30

Pro

Glu

Leu

Tyr

Lys

110

Leu

Ser

Arg

Leu

Lys

190

Ala

Ala

Arg

Gln

Val

Y5

Pro

Gly

Ile

Phe

Asn

175

Phe

Met

Arg

Ser

80

Phe

Glu

Ile

Ser

Arg

160

Cys

Asp

Gly
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[0004]

Gly

Arg

225

His

Arg

Ile

Arg

Leu

305

His

Glu

Tyr

Ile

Arg
385

Glu
210

Asp

Ser

Trp

Ala

Gln

290

Gly

Tyr

Ala

Asp

Ala

370

Pro

Asp

Leu

Leu

Phe

Lys

275

Glu

Glu

Ala

Ile

Val

355

Arg

Ile

Ile

Leu

Glu

Ile

260

Phe

Ile

Asn

Thr

340

Tyr

Trp

Tyr

Leu

Pro

Leu

245

Asp

Ser

Ala

Leu

Gly

325

Lys

Gly

Asp

Cys

Asp

Ser

230

Pro

His

Lys

Met

Thr

310

Ile

Ala

Thr

Ile

Thr
390

Glu

215

Met

Leu

Tyr

Leu

Leu

295

Phe

Ala

Phe

Leu

Asn

375

Ile

Ala

Asp

His

Ala

Asp

280

Thr

Ala

Trp

Ala

Asp

360

Ser

Ile

Arg

Pro

Trp

Lys

265

Phe

Ser

Arg

Gly

Leu

345

Glu

Ser

Ser

17

Arg

His

Arg

250

Asp

Asn

Trp

Asp

Ser

330

Val

Leu

Glu

Thr

Phe

Leu

235

Ala

Met

Asn

Trp

Arg

315

Ser

Val

Thr

Met

Ser
395

Ser

220

Lys

Pro

Asn

Val

Lys

300

Leu

Val

His

Leu

Leu

380

Asn

Ser

Ser

Arg

Ser

Gln

285

Asp

Ile

Gly

Leu

Phe

365

Pro

Glu

Gly

Lys

Gln

Asp

270

Asn

Asp

Glu

Lys

Asp

350

Thr

Asp

Met

Ala

Val

Glu

255

Pro

Met

Val

Cys

Cys

335

Asp

Asp

Tyr

Ala

Leu

Ala

240

Ala

Leu

His

Ala

Phe

320

Arg

Val

Ala

Met

Glu
400
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[0005]

His

Gly

Tyr

Met

Lys

465

Ser

Ala

Ala

Ala

Ala

545

Asn

Gly

Val

Trp

Gly

Ser

450

Glu

Leu

Thr

Ile

Met

530

Leu

Leu

Ala

Leu

His

Asn

435

Ser

Asn

Val

His

Tyr

515

His

Cys

Gly

Pro

Arg

Asp

420

His

Ser

Ile

Glu

Ser

500

Met

Glu

Arg

Asp
580

Glu

405

Leu

Arg

Gly

Ser

Ser

485

Glu

His

His

Arg

Ile

565

Asp

His

Cys

Pro

Pro

Ser

470

Ala

Glu

Glu

Thr

Gln

550

Ser

Glu

Gly Leu

Lys Ala

Ser Leu
440

Leu Leu
455

Lys Ser

Ser Arg

Val Gln

Asn Gly

520

Ile Glu

535

Tyr Ser

His Cys

Lys Arg

Ser

Phe

425

Asn

Leu

Leu

Ile

Arg

505

Ala

Thr

Lys

Ile

Lys
585

18

Thr His
410

Leu Val

Glu Tyr

Leu His

Gln Glu
475

Phe Arg
490

Gly Asp

Ser Glu

Trp Lys

Ser Phe
555

Tyr Gln
570

Gln Ile

His

Glu

Leu

Ala

460

Leu

Leu

Ala

Lys

Met

540

Ala

Gly

Arg

Leu

Ala

Asn

445

Phe

Glu

Cys

Pro

Glu

525

Ile

Asn

Gly

Glu

Phe

Lys

430

Asn

Pro

Gly

Asn

Ser

510

Ser

Asn

Ala

Asp

Leu
590

His

415

Trp

Gly

Leu

Tyr

Asp

495

Ser

Arg

Glu

Cys

Gly

575

Phe

Lys

His

Trp

Leu

Pro

480

Ser

Ile

Glu

Asp

Leu

560

Leu

Leu
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Glu Pro Cys Val Ile Glu Glu Glu Asn Ile Leu Leu Pro Arg Asn
adh 600 605

210> 3
211> 672
<212> DNA
<213> F5% (Phragmites australis (Cav.) Trin. ex Steud)
<400> 3
atcatcgatg atgtgtatga tgtctatggg actctagatg aacttacact cttcactgat 60
gccatcgcaa ggtgggatat taattcgagt gaaatgetce ctgattacat gcecgaccaata 120
tattgcacta tcatcagcac gtcgaatgag atggctgagce atgtgecttag ggagcatggt 180
cttagcaccc atcatctttt tcataaaggg tggcatgacc tatgcaaggce gttcctagtg 240
gaggcaaagt ggcactatgg gaaccataga ccatccctaa atgagtattt gaacaacgga 300
tggatgtcat catctgggee acttttgttg ctecatgett ttececttget caaggagaac 360

[0006]
attagctcga agtccctgeca agagcttgag ggctacccaa gtttagttga atctgettceg 420
cgaatcttca ggctatgcaa cgactccgeca actcactcgg aagaggtgca gagaggggat 480
gcaccttctt ctatagccat ctacatgcat gagaacggtg caagtgagaa ggaatctcgt 540
gaggccatge atgaacacac cattgagaca tggaaaatga taaatgagga tgcactctge 600
cgtcgecagt actccaagte ctttgeccaat gettgettga atttggggeg catctegeac 660
tgcacttacc aa 672
210> 4
211> 224
<212> PRT
<213> /% (Phragmites australis (Cav.) Trin. ex Steud)

<400> 4

Ile Ile Asp Asp Val Tyr Asp Val Tyr Gly Thr Leu Asp Glu Leu Thr

1

5

19

10

15
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[0007]

Leu

Leu

Asn

His

65

Glu

Leu

Ala

Leu

Leu

145

Ala

Lys

Met

Phe

Pro

Glu

50

Leu

Ala

Asn

Phe

Glu

130

Cys

Pro

Glu

Ile

Thr

Asp

35

Met

Phe

Lys

Asn

Pro

115

Gly

Asn

Ser

Ser

Asn
195

Asp

20

Tyr

Ala

His

Trp

Gly

100

Leu

Tyr

Asp

Ser

Arg

180

Glu

Ala

Met

Glu

Lys

His

85

Trp

Leu

Pro

Ser

Ile

165

Glu

Asp

Ile

Arg

His

Gly

70

Tyr

Met

Lys

Ser

Ala

150

Ala

Ala

Ala

Ala

Pro

Val

55

Trp

Gly

Ser

Glu

Leu

135

Thr

Ile

Met

Leu

Arg

Ile

40

Leu

His

Asn

Ser

Asn

120

Val

His

Tyr

His

Cys
200

Trp

25

Tyr

Arg

Asp

His

Ser

105

Ile

Glu

Ser

Met

Glu

185

Arg

20

Asp

Cys

Glu

Leu

Arg

90

Gly

Ser

Ser

Glu

His

170

His

Arg

Ile

Thr

His

Cys

75

Pro

Pro

Ser

Ala

Glu

155

Glu

Thr

Gln

Asn

Ile

Gly

60

Lys

Ser

Leu

Lys

Ser

140

Val

Asn

Ile

Tyr

Ser

Ile

45

Leu

Ala

Leu

Leu

Ser

125

Arg

Gln

Gly

Glu

Ser
205

Ser

30

Ser

Ser

Phe

Asn

Leu
110

Leu

Ile

Arg

Ala

Thr
190

Lys

Glu

Thr

Thr

Leu

Glu

95

Leu

Gln

Phe

Gly

Ser

175

Trp

Ser

Met

Ser

His

Val

80

Tyr

His

Glu

Arg

Asp

160

Glu

Lys

Phe
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Ala Asn Ala Cys Leu Asn Leu Gly Arg Ile Ser His Cys Thr Tyr Gln
210 215 220

<210> 5
<211> 5655
<212> DNA
213> ANTLF%)
<400> 5
aagaaaccaa ttgtccatat tgcatcagac attgccgtca ctgegtcettt tactggetct 60
tctcgetaac caaaccggta accccgetta ttaaaagcat tctgtaacaa agegggacca 120
aagccatgac aaaaacgcgt aacaaaagtg tctataatca cggcagaaaa gtccacattg 180
attatttgca cggcgtcaca ctttgctatg ccatagcatt tttatccata agattagecgg 240
atcctacctg acgcttttta tcgcaactct ctactgtttc tccatacccg ttttttggge 300
taacaggagg aattaaccat ggtgcagatg acggcgtcga agcagtttca gtctccggag 360

[0008] cggeggtegg cgaactacca geccaattet tgggactacg actcgetcca gtegttgagg 420
ggtggtcgeg ctgetcaaga catggaccac ccatatgttt tcgataaatt gaaggctage 480
gtaaggaatc tgatgatcaa caaacccgaa ccatctgeta agettagget cattgacacce 540
atgcaacgtc ttggtatctc ataccacttt gaggaagaga tcaatgacag ccttagctce 600
atctccatgg acagtgccat ggatgctact getgtgatgg ccttaagatt caggetgete 660
agggaaaatg gtattggtge ctccacagac acactgaact gtctcaagga tggacggaat 720
ggtggcttca ggaaaacgct taaaaaagac attgaggggce ttctctcact ctacgagget 780
tcttaccttg catttggagg tgaagatatc ttggatgaag caagaagatt ttcctetggt 840
gctctaaggg atcettttgec atccatggat ccccatctca agtccaaggt agetcactcet 900
ttagaacttc cattacactg gagggcaccg aggcaggagg ccagatggtt catcgaccat 960
tatgcaaaag acatgaattc agatcccttg atcgctaaat tctccaaget ggacttcaat 1020
aatgtgcaaa acatgcacag acaagaaatt gcaatgctaa caagttggtg gaaggacgac 1080

21
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gttgctettg gegaaaaget gacatttgea agggatcgtt tgatagagtg cttccactat 1140
gecgaatggea tcgegtgggg gtegagtgtg ggaaagtgtce gggaagegat tactaaagca 1200
tttgetctgg tagtgcacct agatgatgtt tatgatgtct atgggactct agatgaactt 1260
acactcttca ctgatgccat cgcaaggtgg gatattaatt cgagtgaaat gctccctgat 1320
tacatgcgac caatatattg cactatcatc agcacgtcga atgagatgge tgagcatgtg 1380
cttagggagc atggtcttag cacccatcat ctttttcata aagggtggca tgacctatge 1440
aaggcgttcc tagtggagge aaagtggcac tatgggaacc atagaccatc cctaaatgag 1500
tatttgaaca acggatggat gtcatcatct gggccacttt tgttgetcecca tgettttece 1560
ttgctcaagg agaacattag ctcgaagtce ctgecaagage ttgagggeta cccaagttta 1620
gttgaatctg cttcgecgaat cttcaggeta tgcaacgact ccgecaactca ctcggaagag 1680
gtgcagagag gggatgcacc ttcttctata gccatctaca tgcatgagaa cggtgcaagt 1740

[0009] gagaaggaat ctcgtgaggce catgcatgaa cacaccattg agacatggaa aatgataaat 1800
gaggatgcac tctgccgteg ccagtactcc aagtcctttg ccaatgettg cttgaatttg 1860
gggcgeatet cgeactgeat ttaccagggt ggagacggtce tcggtgecace tgatgatgaa 1920
aaaaggaaac aaatcaggga gctcttcttg gagecttgeg taattgaaga ggaaaacatt 1980
ttgectgeete ggaactaggg taccatatgg gaattcgaag cttggetgtt ttggeggatg 2040
agagaagatt ttcagcctga tacagattaa atcagaacgc agaagceggtc tgataaaaca 2100
gaatttgeet ggeggeagta gegeggtggt cccacctgac cccatgecga actcagaagt 2160
gaaacgcegt agegecgatg gtagtgtgge gtectecccat gegagagtag ggaactgeca 2220
ggcatcaaat aaaacgaaag gctcagtcga aagactgggce ctttcgtttt atctgttgtt 2280
tgtcggtgaa cgetetectg agtaggacaa atccgecggg ageggatttg aacgttgega 2340
agcaacggee cggagggtgg cgggeaggac geccgecata aactgecagg catcaaatta 2400
agcagaaggc catcctgacg gatggecttt ttgegtttct acaaactctt ttgtttattt 2460

22
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ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata aatgcttcaa 2520
taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgecet tattccettt 2580
tttgeggeat tttgecttee tgtttttget cacccagaaa cgetggtgaa agtaaaagat — 2640
gctgaagatc agttgggtge acgagtgggt tacatcgaac tggatctcaa cagcecggtaag 2700
atccttgaga gttttcgeee cgaagaacgt tttccaatga tgagcacttt taaagttctg 2760
ctatgtggeg cggtattatc ccgtgttgac gecgggeaag agcaactcgg tcgecgeata 2820
cactattctc agaatgactt ggttgagtac tcaccagtca cagaaaagca tcttacggat — 2880
ggcatgacag taagagaatt atgcagtget geccataacca tgagtgataa cactgeggee 2940
aacttacttc tgacaacgat cggaggaccg aaggagctaa ccgetttttt gecacaacatg — 3000
ggggatcatg taactcgect tgatcgttgg gaaccggage tgaatgaage cataccaaac 3060
gacgagegtg acaccacgat gectgtagea atggcaacaa cgttgegeaa actattaact — 3120
ggcgaactac ttactctage ttcccggeaa caattaatag actggatgga ggeggataaa 3180

[0010]
gttgecaggac cacttctgeg cteggecett ceggetgget ggtttattge tgataaatet 3240
ggagceggtg agegtgggte tecgeggtate attgcagecac tggggecaga tggtaagece 3300
tccegtateg tagttatcta cacgacgggg agtcaggeaa ctatggatga acgaaataga 3360
cagatcgetg agataggtge ctcactgatt aagcattggt aactgtcaga ccaagtttac 3420
tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat ctaggtgaag 3480
atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttcgtt ccactgageg 3540
tcagaccccg tagaaaagat caaaggatct tcttgagatc ctttttttet gecgegtaatce 3600
tgetgettge aaacaaaaaa accaccgeta ccageggtgg tttgtttgee ggatcaagag 3660
ctaccaactc tttttccgaa ggtaactgge ttcagcagag cgcagatacc aaatactgtce 3720
cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacce gectacatac 3780
ctcgetetge taatcctgtt accagtgget getgecagtg gegataagte gtgtcecttace 3840
gggttggact caagacgata gttaccggat aaggcgcage ggtcgggetg aacgggggst 3900
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tcgtgcacac ageccagett ggagcgaacg acctacaccg aactgagata cctacagegt 3960
gagctatgag aaagcgccac gettcccgaa gggagaaagg cggacaggta tccggtaage 4020
ggcagggtcg gaacaggaga gcgcacgagg gagcettccag ggggaaacge ctggtatett 4080
tatagtcctg tcgggttteg ccacctctga cttgagegte gatttttgtg atgetegtca 4140
ggggggcgga gectatggaa aaacgecage aacgeggect ttttacggtt cetggecttt 4200
tgetggeett ttgetcacat gttettteet gegttatcee ctgattetgt ggataaccgt 4260
attaccgect ttgagtgage tgataccget cgcecgecagece gaacgaccga gegeagegag 4320
tcagtgageg aggaagcegga agagegectg atgeggtatt ttcteccttac gecatctgtge 4380
ggtatttcac accgcatatg gtgecactcte agtacaatct getctgatge cgcatagtta 4440
agccagtata cactccgeta tcgctacgtg actgggtcat ggetgegece cgacaccecege 4500
caacacccge tgacgegeece tgacgggett gtetgetece ggeatccget tacagacaag 4560

[0011] ctgtgaccgt ctccgggage tgcatgtgte agaggttttc accgtcatca ccgaaacgeg 4620
cgaggcagca gatcaattcg cgcgcgaagg cgaagcecggea tgcataatgt gectgtcaaa 4680
tggacgaagc agggattctg caaaccctat gctactccgt caagccgtca attgtctgat 4740
tcgttaccaa ttatgacaac ttgacggeta catcattcac tttttettca caaccggecac 4800
ggaactcgcet cgggetggece ccggtgeatt ttttaaatac ccgcgagaaa tagagttgat 4860
cgtcaaaacc aacattgcga ccgacggtgg cgataggeat ccgggtggtg ctcaaaageca 4920
gettegeetg getgatacgt tggtectege gecagettaa gacgetaate cctaactget 4980
ggcggaaaag atgtgacaga cgcgacggceg acaagcaaac atgetgtgeg acgetggega 5040
tatcaaaatt gctgtctgee aggtgatcge tgatgtactg acaagectcg cgtaccegat 5100
tatccatcgg tggatggage gactcgttaa tcgettccat gegecgecagt aacaattget 5160
caagcagatt tatcgccagc agctccgaat agegecctte ccettgeceg gegttaatga 5220
tttgcccaaa caggtcgetg aaatgegget ggtgegette atccgggega aagaaccceceg 5280
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tattggcaaa tattgacggc cagttaagcc attcatgeca gtaggcecgege ggacgaaagt 5340
aaacccactg gtgataccat tcgcgagect ccggatgacg accgtagtga tgaatctetce 5400
ctggcgggaa cagcaaaata tcacceggtc ggcaaacaaa ttctcgtcecee tgatttttcea 5460
ccacccceetg accgegaatg gtgagattga gaatataacc tttcattccc ageggteggt 5520
cgataaaaaa atcgagataa ccgttggect caatcggegt taaacccgec accagatggg 5580
cattaaacga gtatcccgge agcaggggat cattttgege ttcagecata cttttcatac 5640
tccecgecatt cagag 5655
210> 6
211> 7957
<212> DNA
213> NI
<400> 6
aatgtgcctg tcaaatggac gaagcaggga ttctgcaaac cctatgctac tccgtcaagce 60

[0012] cgtcaattgt ctgattcgtt accaattatg acaacttgac ggctacatca ttcacttttt 120
cttcacaacc ggcacggaac tcgcteggge tggecceggt geatttttta aataccegeg 180
agaaatagag ttgatcgtca aaaccaacat tgcgaccgac ggtggegata ggecatceggg 240
tggtgctcaa aagcagettc gectggetga tacgttggte ctegegecag cttaagacge 300
taatccctaa ctgetggegg aaaagatgtg acagacgega cggcecgacaag caaacatget 360
gtgcgacget ggecgatatca aaattgetgt ctgecaggtg atcgetgatg tactgacaag 420
cctegegtac ccgattatce atcggtggat ggagcecgactce gttaatcget tccatgegece 480
gcagtaacaa ttgctcaagc agatttatcg ccagcagcetc cgaatagegce ccttceccett 540
gceeggegtt aatgatttge ccaaacaggt cgetgaaatg cggetggtge gettcatceg 600
ggcgaaagaa ccccgtattg gcaaatattg acggccagtt aagccattca tgceccagtagg 660
cgcgeggacg aaagtaaacc cactggtgat accattcgeg agectcegga tgacgaccegt 720
agtgatgaat ctctcctgge gggaacagca aaatatcacc cggtcggecaa acaaattetce 780
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[0013]

gtccetgatt

ttceccagegg

ccgeecaccag

ccatactttt

attgccgtcea

ttaaaagcat

tctataatca

ccatagcatt

ctactgttte

aaaaccgttg

tctcaggtat

agcactatct

ggccagaacc

atgaccgtta

atccaactgg

ccgaaactgce

atgtacgacg

gttgccgaaa

ttgaaagcag

gttagcggcea

ctcggecacce

accatcaacg

ggtctgeegt

atgggcatct

tttcaccacc

tcggtegata

atgggcatta

catactcccg

ctgegtettt

tctgtaacaa

cggeagaaaa

tttatccata

tccatacceg

taatcattga

ctgecggttga

ccgaagaaat

cagctcgtca

acgaggtctg

gtgaagcgga

aacgtttcaa

gtttgacaga

agtaccacgt

cgecaggececa

ctctggtgga

tgaaaaccgt

acggcgeaag

acctggcaat

ctccgatcaa

ccetgaccege

aaaaaatcga

aacgagtatc

ccattcagag

tactggctcet

agcgggacca

gtccacattg

agattagcgg

ttttttggge

tgcactgegt

tctgggceace

cgatcaggtce

gatcgcaatc

cggttetgge

ggttctgate

ctacgagacg

cgegtttage

aacccgtgaa

ggcggaaggt

gaaagacgaa

tttcaaagaa

cgctetgatt

cattcgtgat

agcaattcag

gaatggtgag

gataaccgtt

ccggeageag

dagaaaccaa

tctegetaac

aagccatgac

attatttgca

atcctacctg

taacaggagg

accccgatceg

catgttacta

attttcggta

aactctggec

atgaaagcgg

gcaggtggta

gagagctatg

ggccaageaa

gagcaggacc

attttcgegg

ggtatccgte

gacggtactg

atcgegtccee

agcgtagagg

aagctcetgg

26

attgagaata

ggcctcaate

gggatcattt

ttgtccatat

caaaccggta

aaaaacgcgt

cggcegtcaca

acgcttttta

aattaaccat

gcaaatataa

ctcagcttet

acgttctgca

tgtcacatga

ttatcctgge

tcgagaacat

atgcaccttt

tgggcetgac

agttttcggt

acgagatcgce

caaactcgtce

tgaccgeggg

aggagtacgc

tcggecatcga

ctcgtaacca

taacctttca

ggcgttaaac

tgcgettcag

tgcatcagac

accccegetta

aacaaaagtg

ctttgctatg

tcgcaactcet

gggtaggagg

aggtagcctg

gaaacgccac

agctggcaac

gattccggceg

taaacagctg

gagccaagece

tagcagcatg

ggcagaaaac

gcactcccag

gcegttagaa

cgtagaaaaa

caacgcaagc

tgaggcacat

cceggettac

gctgacaacg

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220
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[0014]

gaagaaatcg

cgegagetgg

catgccatcg

aaggagaaaa

ctgctggaac

cgtctggega

aacaccgccce

gaagtaccga

atggcgaccg

ggtttcaaaa

gcagatcegg

gctgaactct

cgtactttcg

ggecgecaaca

gecggageaga

atgaaaaccg

gaaaaaatcg

aacaaaggta

getgttteeg

tcttggaccce

accgtggsgtg

gtaactgatg

getgegetge

acctgtatga

ctetgecgga

gtgcaaccgg

aatatggegt

gtccgeagea

gcttgetgaa

tgtccagcca

tgggcgtagg

aagagccatce

ctgtcaacca

aaagcctgat

cctatecegte

acgaatcctt

tcgtgaatge

agattctgtt

cgatcccagt

tactggcgtce

tcatgaacgg

ctagctgcca

tggacggcega

gcgetaccaa

ccaaagagct

gtgecgetggt

gatcaatgag

agaaaaagtc

tgctegtetg

tgcatccete

gaaaaaaaat

tgagggtcaa

gattgcgaat

cttacacctg

cgtcattget

gcaacgtctg

tgataagctg

tatcgtaaaa

cgttagcgtce

gatgctggaa

ctccatcttg

tagccgeetg

ccgttatget

catcgaagct

cgegttegea

acagctgatc

agttcttect

gtcecgtgta

gagcgaagge

geettegegg

aacatctatg

ctgactagcc

tgtattggeg

tceegtttet

attagcgegg

cacatgattg

actgtggacg

gcactgtcta

atgcgceggee

caagtgcgeg

cgtggeggty

gactttctgg

ggegttgety

tcgaactacg

tctaaaggtt

tctetegace

gttgttctgg

gtgaaggaag

ggtgaaatct

aaaagccagg

gttgetgeceg

attcagaaag

27

caacgagcat

gtggtggtat

tgtcgtacca

geggtetgag

accagatgag

ataccaaaaa

aaaaccagat

aaactgatta

acggcgcectaa

agattgtgtt

aggctgaagt

gtctgegtga

ttgacgtgaa

agctgtteeg

cgactgaatce

ccaacggteg

cgtaccgege

caactggtaa

gccegttacca

ccgtaccgcet

cggetgetga

ttggtetgge

gtcacatggce

cgttgtgcag

ttctetggge

gctgaaccag

tctggegatg

cccggaagaa

agaatttgag

ttccgaaacc

cctggttecg

aatcgctcaa

ctacgatgtg

atttcagcag

cctgcaatat

agatgcgatg

cgagtggtte

cgtggtgace

cgagatcgceg

cgttacgcac

cgacacgegt

gggtctgacg

ggegetggece

tettetegeg

ccaaaacctg

cctccaagca

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600
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[0015]

cgecageetgg

ctgaagcgtc

aaacagtaac

tgcegecgta

aatttcacat

tcacctttge

acatggtgat

tgcatcgttt

atggtgcaac

aagtgctggt

ctcaaggcege

aggaagacaa

cgtatccgat

tgtgggatga

tccacatccee

ccgaggegga

gtgtcggcaa

ccactacccet

cggagttttt

acctggcact

cggagaccct

ctgcgatcaa

tagctgtage

aaccgccatce

cgatgactgt

agaaaaccat

tcgagaagga

ctatattgat

cgggattgge

ggcgaacgcet

cgtgggtact

gatgggtatt

cgetggttty

tgtggecgeg

cggegeagte

cgtgatgctg

ggtggacgge

gcataaaaaa

atacaccaaa

gcaggaacgt

cctgtacact

gaccgegggce

cactggcgaa

gctggacaac

ggatactgac

caataccgtt

gecgeegggta

gettgegetg

tggtgcaacc

gaaccaggat

gatataatga

atgacggcegce

caggaccaga

gctgaagceta

gaatcttcta

caaccattcg

caacttgcga

gacattgcga

gcgatgetceg

acccaggata

ccactgtcta

cgcacceggte

atgggtaaaa

atcctggcac

ggttcgetgt

aaccagatcg

ctggtagcag

cgtaccgaac

attgatcaga

cgctettacce

aaatctattt

tcgaactecg

ggcaaagaag

cgcgetatgg

cgatcggcat

tggcggaggce

tggccgtgaa

tcttgacaaa

ttgacgagtc

ctcgtteett

aaaaccacgt

agtacggtct

tggctagega

tctacgactt

atgagaccta

tggatttcge

aagcactgct

gctacgaaga

atctgggact

gcecetgtttte

gctaccagaa

tgagcatcge

ccctggaaga

gcaactaaag

gtttggtgaa

cacccgtgtt

28

tagaggccegt

caatcctgaa

tgacaaaatc

acgtaacgta

ccecgatcage

agaagacaag

taaggccgeg

cgaaatcaaa

tgcgetgcecac

gaactccggt

accgcgtate

ctggegeecg

cattcagagc

ggactatgac

ggcgaaaatc

atcgatcgta

gatttctcte

gtacggttce

ccaccttcag

agaatacgaa

cgagctgaaa

atctaaggag

cacgeggtgg

cgtgccgaac

tgcccageag

cgacctgegt

tecttetteg

gatccgggga

caggacatcg

gaggctatcg

geegtggtte

gaagcttgcet

ccggataaaa

ggtgaaccta

ctggeectcea

actggtcatce

ttcgetcagg

gegetggett

tcggatcaaa

tacagccgte

ctggagaatg

ggtgcggtty

aaagaaacgc

gctatgttceg

tattctatct

atataatggt

tgtatggtga

tcaatgactc

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040
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[0016]

catcactatc

atcggcagtt

tgactctgat

cattggcgcet

gggtcacgaa

tactttcgge

catcgtgatc

ccagetgege

tagccgtate

gaacgttaac

tatctactct

gggatgcatg

tggtgecggt

agaattcggt

ctaatacaga

agtagcgegg

gatggtagtg

aaaggctcag

ggatatattc

cggaaatggc

gggaagtgag

tcacgaaatce

ggcgtttece

cagtcccaaa

atcgagaaaa

atcceggtgg

ctcaacgagc

atcgaaatta

ggegtggtta

ggtgataccg

gaaagttacc

ggtgagcagce

cagggcectge

getegtgeeg

gttgcgetga

ggcaaagtca

gagctcggte

ttaaatcaga

tggteccace

tggggtctce

tcgaaagact

cgettecteg

ttacgaacgg

agggecgegy

tgacgctcaa

cctggegget

ttggtcgecac

tgcgcaaate

gtagcggtcet

tgttcggttt

aagtacaggg

ctatccegga

gcgtgtttte

cggacctgat

tggttctgte

tcgacgeget

ctggegegtt

ccgeaccgga

cgatcactaa

tgcagctggt

acgcagaagc

tgaccccatg

ccatgcgaga

gggeettteg

ctcactgact

ggcggagatt

caaagccgtt

atcagtggtg

ceetegtgeg

gggtetggac

gatcccgatt

gggtageteg

cggeetgtee

cgetgeeteg

acgccgtaag

ttctaccaaa

cgaaccgctg

tggegattac

gggtgtaaac

cggtgccaag

aaaatgtaac

accgacggag

geegegegge

ggtctgataa

ccgaactcag

gtagggaact

tcgacgtgeg

cgctacgete

tcctggaaga

tttccatagg

gcgaaacceg

ctcteetgtt

29

ttcgaaaaac

aacggtgtcet

gcggeggtta

ctgcaagaaa

ccaaccgaca

ctgaagaccc

gaactggtcg

atgacctcca

gectetattg

attctggaac

atcactgggg

caggttgetg

cagggcctga

agccaccacce

aacagaattt

aagtgaaacg

gccaggeate

tcagcagaat

ggtcgttcga

tgccaggaag

gltecegceeee

acaggactat

cctgeettte

atccgtacgt

tccttacegt

caattgcgtc

ttgcgaaact

cctacgttte

cagactgtgg

caaacgtacg

tcggcaaaat

gtcgeetgat

tgtcacagct

ctggecggtag

aagctgtagce

aagttgatta

accaccacca

gcetggegge

ccgtagegee

aaataaaacg

atgtgataca

ctgeggegag

atacttaaca

ctgacaagca

aaagatacca

ggtttaccgg

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420
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[0017]

tgtcattcceg

aggcagttcg

ccttatcecgg

cagcagccac

taaactgaaa

gagttggtag

gagcaagaga

aaatatttct

gtttattttt

tgcttcaata

ctcaactatc

tacatttgta

tggttacggt

tggaaacttc

ttgtgcacga

aatggcagceg

tggctatett

aggaactctt

cgctatggaa

ccecgeatttg

gggcaatgga

atcttggaca

actacgtgaa

gccgagggsc

ctgttatgge

ctccaagcetg

taactatcgt

tggtaattga

ggacaagttt

ctcagagaac

ttacgcgcag

agatttcagt

ctaaatacat

atattgaaaa

agaggtagtt

cggetecgea

gaccgtaagg

ggctteeccet

cgacatcatt

caatgacatt

gctgacaaaa

tgatccggtt

ctecgecegecee

gtacagcgca

gcgectgeeg

agaagaagat

aggcgagatc

cgcaagatcce

cgegtttgte

gactgtatgc

cttgagtcca

tttagaggag

tggtgactge

cttcgaaaaa

acCaaaacga

gcaatttate

tcaaatatgt

aggaagagta

ggcgtcatcg

gtggatggeg

cttgatgaaa

ggagagagcg

ccgtggegtt

cttgcaggta

gcaagagaac

cctgaacagg

gactgggctg

gtaaccggca

gcccagtatce

cgettggeet

accaaggtag

ggccacgatg

tcattccacg

acgaacccce

acccggaaag

ttagtcttga

gctectecaa

ctgecectgea

tctcaagaag

tcttcaaatg

atccgcectecat

tgagggaagc

agcgceccatcet

gcctgaagece

caacgcggeg

agattctccg

atccagctaa

tcttegagece

atagcgttgce

atctatttga

gcgatgageg

aaatcgcgcece

agcccgtcat

cgegegeaga

tcggcaaata

acccggtegt

30

cctgacacte

cgttcagtcce

acatgcaaaa

agtcatgcgce

gccagttace

aggeggtttt

atcatcttat

tagcacgegg

gagacaataa

ggtgatcgece

cgaaccgacg

acacagtgat

agctttgate

cgctgtagaa

gcgcgaactg

agccacgatce

cttggtaggt

ggcgctaaat

aaatgtagtg

gaaggatgtc

acttgaagct

tcagttggaa

atgtctaaca

cggttcaggg

agttccgggt

gaccgetgeg

gcaccactgg

cggttaaggce

tcggttcaaa

ttecgttttca

taatcagata

ccgectattt

ccctgataaa

gaagtatcga

ttgctggeeg

attgatttgce

aacgaccttt

gtcaccattg

caatttggag

gacattgatc

CCagecgecss

gaaaccttaa

cttacgttgt

gctgecgact

agacaggctt

gaatttgtcce

attcgttcaa

cagggtegtt

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860
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[0018]

aaatagccge ttatgtctat tgetggttta ccggtttatt gactaccgga agcagtgtga 7920

ccgtgtgett ctcaaatgee tgaggtttca ggcatge

210> 7

211> 7860
<212> DNA
213> AL

400> 7
aatgtgcctg

cgtcaattgt
cttcacaacc
agaaatagag
tggtgctcaa
taatccctaa
gtgcgacgcet
cctegegtac
gcagtaacaa
geeeggegtt
ggcgaaagaa
cgegeggacg
agtgatgaat
gtcectgatt
ttceccagegg
ccgecaccag
ccatactttt

attgccgtca

e

tcaaatggac
ctgattcgtt
ggcacggaac
ttgatcgtca
aagcagctte
ctgctggegg
ggcgatatca
ccgattatce
ttgctcaage
aatgatttgce
cceegtattg
aaagtaaacc
ctcteetgge
tttcaccacc
tcggtcgata
atgggcatta
catactccceg

ctgegtettt

gaagcaggga

accaattatg

tcgeteggge

aaaccaacat

gcetggetga

aaaagatgtg

aaattgetgt

atcggtggat

agatttatcg

ccaaacaggt

gcaaatattg

cactggtgat

gggaacagca

ccctgaccege

aaaaaatcga

aacgagtatc

ccattcagag

tactggctct

ttctgcaaac

acaacttgac

tggcceceggt

tgcgaccgac

tacgttggtc

acagacgcega

ctgccaggtg

ggagcgactce

ccagcagcte

cgctgaaatg

acggccagtt

accattcgceg

aaatatcacc

gaatggtgag

gataaccgtt

ccggeageag

adaagaaaccaa

tctecgetaac

31

cctatgcectac

ggctacatca

gcatttttta

ggtggcgata

ctcgegecag

cggegacaag

atcgctgatg

gttaatcgct

cgaatagcgce

cggetggtge

aagccattca

agccteegga

cggtcggcaa

attgagaata

ggcctcaate

gggatcattt

ttgtccatat

caaaccggta

tcegtcaage

ttcacttttt

aatacccgeg

ggcatccggg

cttaagacgc

caaacatgct

tactgacaag

tccatgegee

cectteecett

gcttcateceg

tgccagtagg

tgacgaccgt

acaaattctc

taacctttca

ggcgttaaac

tgcgetteag

tgcatcagac

accccecgetta

7957

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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ttaaaagcat tctgtaacaa agcgggacca aagccatgac aaaaacgcegt aacaaaagtg 1140
tctataatca cggcagaaaa gtccacattg attatttgea cggegtcaca ctttgetatg 1200
ccatagcatt tttatccata agattagcgg atcctacctg acgecttttta tcgcaactct 1260
ctactgtttc tccatacccg ttttttggge taacaggagg aattaaccat gtcagagttg 1320
agagccttca gtgecccagg gaaagegtta ctagetggtg gatatttagt tttagataca 1380
aaatatgaag catttgtagt cggattatcg gcaagaatgc atgetgtage ccatccttac 1440
ggttcattge aagggtctga taagtttgaa gtgcgtgtga aaagtaaaca atttaaagat 1500
ggggagtgge tgtaccatat aagtcctaaa agtggettca ttectgttte gataggegga 1560
tctaagaacc ctttcattga aaaagttatc gectaacgtat ttagetactt taaacctaac 1620
atggacgact actgcaatag aaacttgttc gttattgata ttttctctga tgatgcctac 1680
cattctcagg aggatagcegt taccgaacat cgtggcaaca gaagattgag ttttcattcg 1740

[0019] cacagaattg aagaagttcc caaaacaggg ctgggctcet cggeaggttt agtcacagtt 1800
ttaactacag ctttggeete cttttttgta tcggacctgg aaaataatgt agacaaatat 1860
agagaagtta ttcataattt agcacaagtt gctcattgtc aagctcaggg taaaattgga 1920
agcgggtttg atgtagegge ggcagecatat ggatctatca gatatagaag attcccacce 1980
gcattaatct ctaatttgcc agatattgga agtgctactt acggcagtaa actggegeat 2040
ttggttgatg aagaagactg gaatattacg attaaaagta accatttacc ttcgggatta 2100
actttatgga tgggcgatat taagaatggt tcagaaacag taaaactggt ccagaaggta 2160
aaaaattggt atgattcgeca tatgccagaa agcttgaaaa tatatacaga actcgatcat 2220
gcaaattcta gatttatgga tggactatct aaactagatc gettacacga gactcatgac 2280
gattacagcg atcagatatt tgagtctctt gagaggaatg actgtacctg tcaaaagtat 2340
cctgaaatca cagaagttag agatgcagtt gcecacaatta gacgttcctt tagaaaaata 2400
actaaagaat ctggtgccga tatcgaacct cccgtacaaa ctagcttatt ggatgattge 2460

32
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[0020]

cagaccttaa

gcagtgatta

tctaaggttc

ccggaaactt

accgcaccceg

ctgccecacca

tctgeggeta

agcatcgaca

atggaatcga

gaaaataact

gtctctgcaa

gcaagaaagg

atgggaaaag

tggcetcaga

actcagggta

gtcgtaccaa

tttgcaaagg

cctccaatat

aatcagtttt

ttgtactact

tetgttectg

tttgaatcat

agagtgattt

gcaaagactg

aaggagttct

ctaagcaaga

aatggctgga

atcttgataa

tcaacatcgce

attcgtccat

ctgcacctga

atgaaagaac

aggacgccte

ttcctacage

ttgctaagtt

ggtctggtte

ctgaagatgg

tgaaagcttg

tgcaattgac

agagatttga

aaacaatgat

tctacatgaa

acggagaaac

tagctgaaaa

gatgggacaa

ctaactttac

taactcaagt

gtctaccaaa

tacttgctta

tgttgatctt

tgtaactcag

ataggaggta

aacccttaag

atcagtgact

gtttgaacgce

tcaaaattgt

attgcccaca

agctggttta

ataccaatta

agcttgtaga

tcatgattcce

tgtcctagtt

cgtggcaacce

agtcatgecgt

ggattccaac

tgacacttcce

aatcgttgca

tgagtcgaaa

gaaatttact

tgcacgtgaa

cggttcagge

ggaataactg

atacctggtg

agggctcaaa

gctgactggg

gagctcatga

tattggggga

ttatcgcaag

gacactttgt

ctgegegace

ttatctcaat

gcttecteeg

ccacagtcaa

tegttgttty

atggcagtac

gtcagcgata

tccgaactat

aaagccattg

tetttcecatg

aagcgtatca

tacacgtttg

ctctttgecat

actgagcagc

ttggatcttg

CcCcacaagaaa

cagcecggga

33

ctggtggtta

ccgctaatga

gtgttaggaa

ccgtttacac

aaagggacac

atgacctcag

ggttaaatgg

tacgccaatt

ggaaactcca

ctgetggett

cttcagaaat

gcggatacgt

aaatcgcaga

ttaaaaagga

ttaaagaaag

ttgaaaaaga

ccacatgttt

tcagttggtyg

atgcaggtcce

ttatctataa

ttgaggcettt

agttgcaaaa

caaacgaatc

ggaggattac

tgacgccatt

caaaagattt

agaaaaagat

agcatccegtt

gaagttgaat

aacgttgacc

agaaccacac

aagaaaggaa

cattgtctce

tgetgcattg

atctagaata

ggcctgggaa

cagctctgac

tgtgagttce

aattgaacat

tttcgecace

ggactcttte

ccacaccatt

aaatgctgtg

attgtttgge

caaccatcaa

ggatgttgec

tttgattgac

tatatgcaaa

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900
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[0021]

cggaacacgt

ccgcacacac

aaggacaatt

ctaactcggt

gttgcegtta

gctaccgege

cacgcaccac

atttagcaga

tgatgcaggce

aatgatctgg

gccaccacca

acagaatttg

agtgaaacgc

ccaggcatca

cgccataaaa

tgcatgaatc

gagcgeageg

caaaaggaat

tttaaggtct

gaactgacta

attctttett

gtctagcgga

agaatttaca

cattttattg

ggcagacace

attagttacc

ttgtgggcac

tgagcttgge

caccgatccg

tagtgcgtta

tgtattacac

gacaaatcgce

tactagtggt

ccaccaccac

cctggeggea

cgtagegecg

aataaaacga

cgecctgaga

cataaaaggc

aactgaatgt

attcagcgat

gttttgtaga

aagtagtgag

tattctataa

atttacagag

gatacccaca

aatgcacagg

cgcttacate

cgeegegeac

ccacaactgg

gtggaaatta

agtggcattg

cagatcaatg

ggtattgatg

gaagccagaa

gaattcggtg

taatacagat

gtagcgeggt

atggtagtgt

aaggctcagt

agcccgtgac

gectgtagtyg

cacgaaaaag

ttgcccgage

ggagcaaaca

ttatacacag

attataacca

ggtctagcag

actcaaagga

gagttcccac

tegegttete

tgagcaaaaa

gagaaagcaa

cgecetectga

tggaaaatga

atgatgaagt

ccacgeegtg

aacgattatc

agcteggtcet

taaatcagaa

ggtcccacct

ggggtctece

cgaaagactg

gggettttet

ccatttaccce

acagcgactc

ttgcgagggt

gcgtttgega

ggctgggate

cttgaatata

aatttacaag

aaaggactag

34

gggtacgetg

cagttggcetg

agcatggcect

cgaagacgca

atctatctat

agtgtgtcceg

gatggattat

ggcgttcagt

tgcatttacce

gcagctggtg

cgcagaagcg

gaccccatge

catgcgagag

ggcetttegt

tgtattatgg

ccattcactg

aggtgccectga

gctacttaag

catccttttg

tattcttttt

aacaaaaaaa

ttttccagca

taattatcat

gaaaagtatg

tttaatgcca

ggegtgtgga

gtgatccgee

cctgacttte

gtatttgeceg

caatggtgtg

ccgtggatgg

cagcttaaat

ccgegeggea

gtctgataaa

cgaactcaga

tagggaactg

cgaccagacc

gtagtttcct

ccagagcegt

tggtcggaga

cctttagggt

taatactgcg

atcttttttt

acacacaaag

aaggtctagce

tgactagccc

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



FF

5l %R

CN 107365758 B 22/38 1
atctcaattg gtatagtgat taaaatcacc tagaccaatt gagatgtatg tctgaattag 5340
ttgttttcaa agcaaatgaa ctagcgatta gtcgctatga cttaacggag catgaaacca 5400
agctaatttt atgetgtgtg gecactactca accccacgat tgaaaaccct acaaggaaag 5460
aacggacggt atcgttcact tataaccaat acgctcagat gatgaacatc agtagggaaa 5520
atgcttatgg tgtattagect aaagcaacca gagagctgat gacgagaact gtggaaatca 5580
ggaatccttt ggttaaagge tttgagattt tccagtggac aaactatgecce aagttctcaa 5640
gcgaaaaatt agaattagtt tttagtgaag agatattgee ttatcttttc cagttaaaaa 5700
aattcataaa atataatctg gaacatgtta agtcttttga aaacaaatac tctatgagga 5760
tttatgagtg gttattaaaa gaactaacac aaaagaaaac tcacaaggca aatatagaga 5820
ttagccttga tgaatttaag ttcatgttaa tgcttgaaaa taactaccat gagtttaaaa 5880
ggcttaacca atgggttttg aaaccaataa gtaaagattt aaacacttac agcaatatga 5940
aattggtggt tgataagcga ggccgeccga ctgatacgtt gattttccaa gttgaactag 6000

[0022]
atagacaaat ggatctcgta accgaacttg agaacaacca gataaaaatg aatggtgaca 6060
aaataccaac aaccattaca tcagattcct acctacgtaa cggactaaga aaaacactac 6120
acgatgcttt aactgcaaaa attcagctca ccagttttga ggcaaaattt ttgagtgaca 6180
tgcaaagtaa gcatgatctc aatggttcgt tctcatgget cacgcaaaaa caacgaacca 6240
cactagagaa catactggct aaatacggaa ggatctgagg ttcttatgge tcttgtatet 6300
atcagtgaag catcaagact aacaaacaaa agtagaacaa ctgttcaccg ttagatatca 6360
aagggaaaac tgtccatatg cacagatgaa aacggtgtaa aaaagataga tacatcagag 6420
cttttacgag tttttggtge atttaaaget gttcaccatg aacagatcga caatgtaaca 6480
gatgaacagc atgtaacacc taatagaaca ggtgaaacca gtaaaacaaa gcaactagaa 6540
catgaaattg aacacctgag acaacttgtt acagctcaac agtcacacat agacagcectg 6600
aaacaggcga tgetgettat cgaatcaaag ctgccgacaa cacgggagec agtgacgect 6660
cccgtgggga aaaaatcatg gecaattctgg aagaaatage getttcagee ggeaaacctg 6720

35
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[0023]

aagccggatce

gcaaaacccg

gggaagccect

aactttcacc

tcaggagcta

tcccaatgge

aaccagaccg

aagttttatc

cgtatggcaa

gttttccatg

cggcagttte

ttccctaaag

accagttttg

ggcaaatatt

gcegtetgtg

gagtggcagg

gctacgcecetg

ccecggtegte

cggtttattg

210> 8

211> 806

<212> PRT

213>

<400> 8

tgcgattetg

cggecegetea

gggecaactt

ataatgaaat

aggaagctaa

atcgtaaaga

ttcagctgga

cggectttat

tgaaagacgg

agcaaactga

tacacatata

ggtttattga

atttaaacgt

atacgcaagg

atggcttcca

gcggggegta

aataagtgat

ggttcaggge

actaccggaa

ataacaaact

cttcgcagaa

ttggcgaaaa

aagatcacta

aatggagaaa

acattttgag

tattacggcece

tcacattctt

tgagctegte

aacgttttca

ttcgcaagat

gaatatgttt

ggccaatatg

cgacaaggtg

tgtcggcaga

atttttttaa

aataagcgga

agggtcgtta

gcagtgtgac

agcaacacca

taaataaatc

tgagacgttg

ccgggegtat

aaaatcactg

gcatttcagt

tttttaaaga

gcecgectga

atatgggata

tcgetetgga

gtggegtgtt

ttcgtctecag

gacaacttct

ctgatgcecege

atgcttaatg

ggcagttatt

tgaatggcag

aatagccgcet

cgtgtgette

2R E (Enterococcus faecalis)

36

gaacagcceeg

ctggtgtecee

atcggcacgt

tttttgagtt

gatataccac

cagttgctca

ccgtaaagaa

tgaatgctca

gtgttcacce

gtgaatacca

acggtgaaaa

ccaatccetg

tcgeeeeegt

tggcgattca

aattacaaca

ggtgccctta

aaattcgaaa

tatgtctatt

tcaaatgccet

tttgcgggea

tgttgatacc

aagaggttcc

atcgagattt

cgttgatata

atgtacctat

aaataagcac

tccggagttce

ttgttacacc

cgacgatttce

cctggectat

ggtgagtttc

tttcactatg

ggttcatcat

gtactgcgat

aacgcctggt

gcaaattcga

gctggtttac

gagggcatgce

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860
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[0024]

Met

1

Ile

Gly

Glu

Gly

65

Glu

Ala

Leu

Arg

Met

145

Thr

Asp

Gly

Gly

Thr

Glu

50

Gln

Ile

Val

Ile

Phe

130

Tyr

Ala

Gln

Arg

Lys

His

35

Ile

Asn

Pro

Ile

Ala

115

Asn

Asp

Glu

Phe

Arg

Tyr

20

Val

Asp

Pro

Ala

Leu

100

Gly

Tyr

Gly

Asn

Ser
180

Lys

Lys

Thr

Gln

Ala

Met

85

Ala

Gly

Glu

Leu

Val

165

Val

Thr

Gly

Thr

Val

Arg

70

Thr

Ile

Thr

Thr

150

Ala

His

Val Val Ile

Ser

Gln

Ile

55

Gln

Val

Gln

Glu

Glu

135

Asp

Glu

Ser

Leu

Leu

40

Phe

Ile

Asn

Leu

Asn

120

Ser

Ala

Lys

Gln

Ser

25

Leu

Gly

Ala

Glu

Ile

105

Met

Tyr

Phe

Tyr

Leu
185

37

Ile

10

Gln

Lys

Asn

Ile

Val

90

Gln

Ser

Asp

Ser

His

170

Lys

Asp

Val

Arg

Val

Asn

75

Cys

Leu

Gln

Ala

Gly

155

Val

Ala

Ala

Ser

His

Leu

60

Ser

Gly

Gly

Ala

Pro

140

Gln

Thr

Ala

Leu

Ala

Ser

45

Gln

Gly

Ser

Glu

Pro

125

Phe

Ala

Arg

Gln

Arg Thr
15

Val Asp
30

Thr Tle

Ala Gly

Leu Ser

Gly Met
95

Ala Glu
110

Lys Leu

Ser Ser

Met Gly

Glu Glu

175

Ala Gln
190

Pro

Leu

Ser

Asn

His

80

Lys

Val

Gln

Met

Leu

160

Gln

Ala
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[0025]

Glu

Leu

Leu

225

Gly

Ser

Arg

Pro

Glu

305

Ile

Tyr

Arg

Tyr

Gly

Val

210

Gly

Asn

Gln

Asp

Ile

290

Glu

Val

Gly

Leu

Gly
370

Ile

195

Glu

Thr

Ala

Glu

Ser

275

Lys

Ile

Val

Gly

Leu

355

Val

Phe

Lys

Leu

Ser

Tyr

260

Val

Ala

Asp

Gln

Gly

340

Thr

Ala

Ala

Asp

Lys

Thr

245

Ala

Glu

Ile

Leu

Arg

325

Ile

Ser

Ser

Asp

Glu

Thr

230

Ile

Glu

Val

Gln

Tyr

310

Glu

Ser

Leu

Leu

Glu

Gly

215

Val

Asn

Ala

Gly

Lys

295

Glu

Leu

Leu

Ser

Cys
375

Ile

200

Ile

Phe

Asp

His

Ile

280

Leu

Ile

Ala

Gly

Tyr

360

Ile

Ala

Arg

Lys

Gly

Gly

265

Asp

Leu

Asn

Leu

His

345

Gln

Gly

38

Pro

Pro

Glu

Ala

250

Leu

Pro

Ala

Glu

Pro

330

Ala

Leu

Gly

Leu

Asn

Asp

235

Ser

Pro

Ala

Arg

Ala

315

Glu

Ile

Asn

Gly

Glu

Ser

220

Gly

Ala

Tyr

Tyr

Asn

300

Phe

Glu

Gly

Gln

Leu
380

Val

205

Ser

Thr

Leu

Leu

Met

285

Gln

Ala

Lys

Ala

Lys

365

Gly

Ser

Val

Val

Ile

Ala

270

Gly

Leu

Ala

Val

Thr

350

Glu

Leu

Gly

Glu

Thr

Ile

255

Ile

Ile

Thr

Thr

Asn

335

Gly

Lys

Ala

Thr

Lys

Ala

240

Ala

Ile

Ser

Thr

Ser

320

Ile

Ala

Lys

Met



CN 107365758 B

FF

.1l

%=

26/38 T

[0026]

Leu

385

Ser

Ala

Ala

Gly

Met

465

Lys

Gly

Lys

Tyr

Arg

545

Lys

Leu

Pro

Asp

Asn

Val

450

Ala

Ile

Gln

Leu

Pro

530

Thr

Asp

Glu

Glu

Thr

His

435

Gly

Thr

Ala

Ile

Gln

515

Ser

Phe

Ala

Arg

Glu

Lys

420

Met

Leu

Glu

Gln

Val

500

Val

Ile

Asp

Met

Pro

Arg

405

Lys

Ile

His

Glu

Gly

485

Phe

Arg

Val

Glu

Gly

Gln

390

Leu

Glu

Glu

Leu

Pro

470

Phe

Tyr

Glu

Lys

Ser

550

Ala

GIn Lys Lys

Ala

Phe

Asn

Thr

455

Ser

Lys

Asp

Ala

Arg

535

Phe

Asn

Ser

Glu

Gln

440

Val

Val

Thr

Val

Glu

520

Gly

Val

Ile

Leu

Asn

425

Ile

Asp

Ile

Val

Ala

505

Val

Gly

Ser

Val

39

Asn

Leu

410

Thr

Ser

Glu

Ala

Asn

490

Phe

Gly

Val

Asn

Ser

395

Asn

Ala

Glu

Thr

Ala

475

Gln

Pro

Gln

Leu

Asp

555

Ala

Arg

Glu

Leu

Thr

Asp

460

Leu

Gln

Glu

Gln

Arg

540

Phe

Met

Phe

Gly

Ser

Glu

445

Tyr

Ser

Arg

Ser

Ala

525

Asp

Leu

Leu

Tyr

Gln

Ser

430

Val

Leu

Asn

Leu

Leu

510

Glu

Leu

Val

Glu

Gln

Ile

415

Gln

Pro

Val

Gly

Met

495

Ile

Leu

Gln

Asp

Gly

Met
400

Ser

Ile

Met

Pro

Ala

480

Arg

Asp

Ser

Tyr

Val

560

Val
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[0027]

Ala

Ile

Ile

Glu

625

Ala

Leu

Phe

Asp

Thr

705

Asp

Ala

Glu

Leu

Pro

610

Lys

Val

Ala

Ala

Gly

690

Val

Leu

Val

Leu

Ser

595

Val

Ile

Thr

Thr

Val

675

Glu

Gly

Leu

Gly

Phe

580

Asn

Ser

Val

His

Gly

660

Lys

Gln

Gly

Ala

Leu
740

565

Arg

Tyr

Arg

Leu

Asn

645

Asn

Glu

Leu

Ala

Val

725

Ala

Glu

Ala

Leu

Ala

630

Lys

Asp

Gly

Ile

Thr

710

Thr

Gln

Trp

Thr

Ser

615

Ser

Gly

Thr

Arg

Gly

695

Lys

Asp

Asn

Phe

Glu

600

Lys

Arg

Ile

Arg

Tyr

680

Glu

Val

Ala

Leu

Ala

585

Ser

Gly

Tyr

Met

Ala

665

Gln

Ile

Leu

Lys

Ala
745

40

570

Glu

Val

Ser

Ala

Asn

650

Val

Gly

Ser

Pro

Glu

730

Ala

Gln

Val

Asn

Ser

635

Gly

Ser

Leu

Val

Lys

715

Leu

Leu

Lys

Thr

Gly

620

Leu

Ile

Ala

Thr

Pro

700

Ser

Ser

Arg

Ile

Met

605

Arg

Asp

Glu

Ser

Ser

685

Leu

Gln

Arg

Ala

Leu

590

Lys

Glu

Pro

Ala

Cys

670

Trp

Ala

Ala

Val

Leu
750

575

Phe

Thr

Ile

Tyr

Val

655

His

Thr

Leu

Ala

Val

735

Val

Ser

Ala

Ala

Arg

640

Val

Ala

Leu

Ala

Ala

720

Ala

Ser
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[0028]

Glu Gly Ile Gln
755

Met Thr Val Gly
770

Leu Lys Arg Gln
785

Asn Asp Leu Arg

210> 9

211> 383
<212> PRT
213> FERE

<400> 9
Met Thr Ile Gly

1

Ile Asp Met Thr
20

Phe His Ile Gly
35

Gln Asp Ile Val
50

Lys Glu Asp Lys
65

Ser Ile Asp Glu

Lys Gly His Met Ala Leu Gln

Ala Thr Gly Lys Glu Val

775

760

Glu

Lys Thr Met Asn Gln Asp Arg

790

Lys Gln
805

795

(Enterococcus faecalis)

Ile Asp

Ala Leu

Ile Gly

Thr Phe

Glu Ala

70

Ser Lys
85

Lys

Ala

Gln

Ala

55

Ile

Ala

ITle Ser Phe
10

Phe

Glu Ala Arg Asn
25

Asp Gln Met Ala

40

Ala Asn Ala Ala

Asp Met Val Ile

75

Ala Ala Val
90

Val

41

Ala

Ala

780

Ala

Val

Val

Val

Glu

60

Val

Leu

Arg Ser Leu Ala
765

Val Ala Gln Gln

Ala Ile Leu
800

Met

Tyr Tyr

15

Pro Pro

Pro
30

Asp Gly Lys

Asn Pro Ile Ser

45

Ala Ile Leu Thr

Gly Thr Glu Ser

80

His Leu Met

95

Arg
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[0029]

Gly

Gly

Pro

Leu

145

Leu

Met

Tyr

Phe

Ala

225

Lys

Glu

Val

Ile

Ala

Asp

130

Asn

Val

Leu

Pro

Ala

210

Asp

Lys

Arg

Gly

Gln

Thr

115

Lys

Ser

Ala

Thr

Met

195

Gln

Tyr

Ala

Ile

Asn
275

Pro

100

Ala

Lys

Gly

Ser

Gln

180

Val

Val

Asp

Leu

Leu

260

Leu

Phe

Gly

Val

Gly

Glu

165

Asp

Asp

Trp

Ala

Leu

245

Ala

Tyr

Ala Arg Ser

Leu

Leu

Glu

150

Pro

Ile

Gly

Asp

Leu

230

Ala

Arg

Thr

Gln

Val

135

Pro

Arg

Tyr

Pro

Glu

215

Ala

Lys

Tyr

Gly

Leu

120

Val

Thr

Ile

Asp

Leu

200

His

Phe

Ile

Glu

Ser
280

Phe

105

Ala

Ala

Gln

Leu

Phe

185

Ser

Lys

His

Ser

Glu

265

Leu

42

Glu

Lys

Ala

Gly

Ala

170

Trp

Asn

Lys

Ile

Asp

250

Ser

Tyr

Ile

Asn

Asp

Ala

155

Leu

Arg

Glu

Arg

Pro

235

Gln

Ile

Leu

Lys

His

Ile

140

Gly

Lys

Pro

Thr

Thr

220

Tyr

Thr

Val

Gly

Glu

Val

125

Ala

Ala

Glu

Thr

Tyr

205

Gly

Thr

Glu

Tyr

Leu
285

Ala
110

Ala

Lys

Val

Asp

Gly

190

Ile

Leu

Lys

Ala

Ser

270

Ile

Cys

Leu

Tyr

Ala

Asn

175

His

Gln

Asp

Met

Glu

255

Arg

Ser

Tyr

His

Gly

Met

160

Val

Pro

Ser

Phe

Gly

240

Gln

Arg

Leu
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[0030]

Leu Glu
290

Ser Tyr
305

Ala Gly

Asp Asn

Glu Thr

Tyr Ser
370

210>
211>
<212>
<213>
<400>
Met Val
1

Ala Val

Thr Arg

Ile Gly
50

Asn Ala Thr Thr

Gly Ser Gly Ala

310

Gln Asn His
325

Tyr

Thr Glu Leu
340

Arg

Leu Asp Thr Asp

355

Ile Ser Ala Ile

10
301
PRT

I B A b \ B BR
10
Ser Cys Ser Ala
5

Val Tyr Gly Glu
20

Val Arg Ala Glu
35

Arg Thr Gly Leu

Leu Thr Ala Gly
295

Val Ala Glu Phe

Gln Lys Glu

330

Leu

Ile Ala Glu

345

Ser

Ile Asp Gln Thr

360

Asn Asn Thr Val

375

(Methanosarcina

Pro Gly Lys Ile
10

Thr Ala Ile Ala
25

Leu Asn Asp Ser
40

Asp Phe Glu Lys
55

43

Gln
300

Asn Ile

Phe
315

Thr Gly

Thr His Leu

Tyr Glu Ala

Glu Asp

365

Leu

Ser Tyr

380

Arg

mazei Gol)

Tyr Leu Phe

Cys Ala Val

Ile Thr Tle

45

His Pro Tyr
60

Gly

Glu

Ala

Met

350

Glu

Arg

Gly

Glu

30

Gln

Val

Leu

Leu

Leu

335

Phe

Leu

Asn

Glu

15

Leu

Ser

Ser

Phe

Val

320

Leu

Ala

Lys

His

Arg

Gln

Ala
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[0031]

Val

65

Thr

Ala

Gly

Lys

Gly

145

Cys

Leu

Glu

Leu

Asn

225

Gln

Ile

Val

Val

Leu

Val

130

Gly

Gly

Val

Pro

Val

210

Gln

Leu

Glu

Asp

Thr

Ser

115

Gln

Val

Ile

Ala

Leu

195

Leu

Gly

Ile

Lys

Ser

Ile

100

Leu

Gly

Val

Val

Asn

180

Met

Ser

Leu

Tyr

Met

Asp

85

Ala

Gln

Ala

Thr

Ile

165

Val

Thr

Gly

Leu

Ser
245

Arg

70

Ile

Ser

Glu

Ala

Ile

150

Gly

Arg

Ser

Asp

Asp

230

Ala

Lys

Pro

Ile

Ile

Ser

135

Pro

Asp

Gln

Ile

Tyr

215

Ala

Arg

Ser

Val

Gly

Ala

120

Pro

Glu

Thr

Leu

Gly

200

Ala

Leu

Ala

Ile

Gly

Ala

105

Lys

Thr

Arg

Gly

Arg

185

Lys

Ser

Gly

Ala

44

Pro

Ser

90

Leu

Leu

Asp

Arg

Val

170

Glu

Ile

Ile

Val

Gly
250

Ile

75

Gly

Asn

Gly

Thr

Lys

155

Phe

Ser

Ser

Gly

Asn

235

Ala

Asn

Leu

Glu

His

Tyr

140

Leu

Ser

Tyr

Arg

Arg

220

Ile

Phe

Gly

Gly

Leu

Glu

125

Val

Lys

Ser

Pro

Ile

205

Leu

Leu

Gly

Val

Ser

Phe

110

Ile

Ser

Thr

Thr

Asp

190

Gly

Met

Glu

Ala

Phe

Ser

95

Gly

Glu

Thr

Pro

Lys

175

Leu

Glu

Asn

Leu

Lys
255

Leu

80

Ala

Phe

Ile

Phe

Asp

160

Glu

Ile

Gln

Val

Ser

240

Ile
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[0032]

Thr Gly Ala Gly
260

Lys Cys Asn Gln
275

Thr Ile Thr Lys
290

210> 11
211> 451
<212> PRT

213> FRINGEELE
<400> 11

Met Ser Glu Leu
1

Gly Gly Tyr Leu
20

Leu Ser Ala Arg
35

Gly Ser Asp Lys
50

Gly Glu Trp Leu
65

Ser Ile Gly Gly

Val Phe Ser Tyr
100

Gly Gly Gly Cys Met Val Ala Leu Thr Ala Pro Glu

265

270

Val Ala Glu Ala Val Ala Gly Ala Gly Gly Lys Val

280

285

Pro Thr Glu Gln Gly Leu Lys Val Asp

295

300

(Saccharomyces cerevisiae S288¢)

Arg

Val

Met

Phe

Tyr

Ser

85

Phe

Ala

Leu

His

Glu

His

70

Lys

Lys

Phe Ser

Asp Thr

Ala Val

40

Val Arg

55

Ile Ser

Asn Pro

Pro Asn

Ala

Lys

25

Ala

Val

Pro

Phe

Met
105

45

Pro
10

Tyr

His

Lys

Lys

Ile
90

Asp

Gly

Glu

Pro

Ser

Ser

75

Glu

Asp

Lys Ala

Ala Phe

Tyr Gly

45

Lys Gln

60

Gly Phe

Lys Val

Tyr Cys

Leu

Val

30

Ser

Phe

Ile

Ile

Asn
110

Leu Ala
15

Val Gly

Leu Gln

Lys Asp

Pro Val
80

Ala Asn
95

Arg Asn
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[0033]

Leu

Asp

His

145

Leu

Leu

Gln

Val

Ala

225

Lys

Ser

Asn

Asp

Phe

Ser

130

Arg

Val

Glu

Val

Ala

210

Leu

Leu

Asn

Gly

Ser

Val

115

Val

Ile

Thr

Asn

Ala

195

Ala

Ile

Ala

His

Ser

275

His

Ile

Thr

Glu

Val

Asn

180

His

Ala

Ser

His

Leu

260

Glu

Met

Asp

Glu

Glu

Leu

165

Val

Cys

Ala

Asn

Leu

245

Pro

Thr

Pro

Ile

His

Val

150

Thr

Asp

Gln

Tyr

Leu

230

Val

Ser

Val

Glu

Phe

Arg

135

Pro

Thr

Lys

Ala

Gly

215

Pro

Asp

Gly

Ser

Ser
120

Gly

Lys

Ala

Tyr

Gln

200

Ser

Asp

Glu

Leu

Leu

280

Leu

Asp

Asn

Thr

Leu

Arg

185

Gly

Ile

Ile

Glu

Thr

265

Val

Lys

46

Asp

Arg

Gly

Ala

170

Glu

Lys

Arg

Gly

Asp

250

Leu

Gln

Ile

Ala

Arg

Leu

155

Ser

Val

Ile

Tyr

Ser

235

Trp

Trp

Tyr

Tyr

Leu

140

Gly

Phe

Ile

Gly

Arg

220

Ala

Asn

Met

Val

Thr

His

125

Ser

Ser

Phe

His

Ser

205

Arg

Thr

Ile

Gly

Lys

285

Glu

Ser

Phe

Ser

Val

Asn

190

Gly

Phe

Tyr

Thr

Asp

270

Asn

Leu

Gln

His

Ala

Ser

175

Leu

Phe

Pro

Gly

Ile

255

Ile

Trp

Asp

Glu

Ser

Gly

160

Asp

Ala

Asp

Pro

Ser

240

Lys

Lys

Tyr

His
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[0034]

Ala

305

Glu

Asn

Ala

Gly

Gln

385

Tyr

Gln

Thr

Leu

290

Asn

Thr

Asp

Val

Ala

370

Thr

Asp

Thr

Gln

Asp
450

210>
Q211>
2127
213>

Ser Arg

His Asp

Cys Thr
340

Ala Thr
355

Asp Ile

Leu Lys

Ala Ile

Ala Asn
420

Ala Asp
435

Lys

12
411
PRT

R RE (Saccharomyces cerevisiae S288c¢)

Phe

Asp

325

Cys

Ile

Glu

Gly

Ala

405

Asp

Trp

Met

310

Tyr

Gln

Arg

Pro

Val

390

Val

Lys

Gly

295

Asp

Ser

Lys

Arg

Pro

375

Leu

Ile

Arg

Val

Gly

Asp

Tyr

Ser

360

Val

Thr

Thr

Phe

Arg
440

Leu

Gln

Pro

345

Phe

Gln

Cys

Lys

Ser

425

Lys

47

Ser

Ile
330

Glu

Arg

Thr

Leu

Gln

410

Lys

Glu

Lys

315

Phe

Tle

Lys

Ser

Tle

395

Asp

Val

Lys

300

Leu

Glu

Thr

Ile

Leu

380

Pro

Val

Gln

Asp

Asp

Ser

Glu

Thr

365

Leu

Gly

Asp

Trp

Pro
445

Arg

Leu

Val

350

Lys

Asp

Ala

Leu

Leu

430

Glu

Leu

Glu
335

Arg

Glu

Asp

Gly

Arg

415

Asp

Thr

His

320

Arg

Asp

Ser

Cys

Gly

400

Ala

Val

Tyr
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[0035]

<400>

12

Met Thr Val

1

Leu

Ser

Ser

Gly

65

Pro

Pro

Val

Ile

145

Phe

Lys

Ser

Ala

50

Glu

Leu

Thr

Thr

Ser

130

Ser

Gly

Tyr

Ile

35

Ala

Pro

Arg

Leu

Ala

115

Ala

Arg

Gly

Tyr

Trp

20

Ser

Thr

His

Gln

Ser

100

Ala

Ile

Ile

Tyr

Thr

Gly

Val

Ala

Ser

Leu

85

Gln

Gly

Ala

Ala

Val
165

Ala

Lys

Thr

Pro

Ile

70

Arg

Trp

Leu

Lys

Arg

150

Ala

Ser

Arg

Leu

Glu

95

Asp

Lys

Lys

Ala

Leu

135

Lys

Trp

Val

Asp

Ser

40

Phe

Asn

Glu

Leu

Ser

120

Tyr

Gly

Glu

Thr

Thr

25

Gln

Glu

Glu

Met

His

105

Ser

Gln

Ser

Met

48

Ala

10

Lys

Asp

Arg

Arg

Glu

90

Ile

Ala

Leu

Gly

Gly
170

Pro

Leu

Asp

Asp

Thr

75

Ser

Val

Ala

Pro

Ser

155

Lys

Val

Asn

Leu

Thr

60

Gln

Lys

Ser

Gly

Gln

140

Ala

Ala

Asn

Leu

Arg

45

Leu

Asn

Asp

Glu

Phe

125

Ser

Cys

Glu

Ile

Pro

30

Thr

Trp

Cys

Ala

Asn

110

Ala

Thr

Arg

Asp

Ala

15

Thr

Leu

Leu

Leu

Ser

95

Asn

Ala

Ser

Ser

Gly
175

Thr

Asn

Thr

Asn

Arg

80

Leu

Phe

Leu

Glu

Leu

160

His
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[0036]

Asp

Lys

Thr

Arg

225

Ile

Ser

Tyr

Asn

Pro

305

Ala

Phe

Asn

Ser

Ala

Gln

210

Ile

Val

Asn

Met

Gln

290

Asn

Phe

Thr

Phe

Met

Cys

195

Gly

Glu

Glu

Ser

Asn

275

Phe

Ala

Ile

Thr

Thr
355

Ala
180

Val

Met

His

Lys

Phe

260

Asp

Tyr

Val

Tyr

Glu

340

Ala

Val

Leu

Gln

Val

Asp

245

His

Thr

Gly

Leu

Lys

325

Gln

Arg

Gln

Val

Leu

Val

230

Phe

Ala

Ser

Glu

Tyr

310

Leu

Leu

Glu

Ile

Val

Thr

215

Pro

Ala

Thr

Thr

295

Tyr

Phe

Glu

Leu

Ala

Ser

200

Val

Lys

Thr

Cys

Arg

280

Ile

Leu

Gly

Ala

Asp
360

Asp

185

Asp

Ala

Arg

Phe

Leu

265

Ile

Val

Ala

Ser

Phe

345

Leu

49

Ser Ser Asp

Ile

Thr

Phe

Ala

250

Asp

Ile

Ala

Glu

Val

330

Asn

Glu

Lys

Ser

Glu

235

Lys

Ser

Ser

Tyr

Asn

315

Pro

His

Leu

Lys

Glu

220

Val

Glu

Phe

Thr

300

Glu

Gly

Gln

Gln

Trp

Asp

205

Leu

Met

Thr

Pro

Cys

285

Phe

Ser

Trp

Phe

Lys
365

Pro

190

Val

Phe

Arg

Met

Pro

270

His

Asp

Lys

Asp

Glu

350

Asp

Gln Met

Ser Ser

Lys Glu

Lys Ala
240

Met Asp
255

Ile Phe

Thr Ile

Ala Gly

Leu Phe

320

Lys Lys
335

Ser Ser

Val Ala
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[0037]

Arg Val Ile Leu

370

Ser Leu Ile Asp

385

Ile Thr Ile Cys

<2100
Q211
212>
213>
<400>
Met Gln
1

Gly Thr

Leu Ala

Thr Arg
50

Ser Val
65

Ile Arg

Ser Ile

13
182
PRT

KIHT i

13

Thr

Leu

Phe

35

Arg

Cys

Arg

Tyr

Glu

Glu

20

Ser

Ala

Gly

Cys

Pro
100

Thr Gln Val Gly Ser
375

Ala Lys Thr Gly Leu
390

Lys Arg Asn Thr Ser
405

Gly

Pro

Phe
410

Pro GIn Glu Thr Asn Glu

380

Lys Glu Leu Gln Arg Arg

395

Tyr

(Escherichia coli str. K-12 substr.

His Val Ile Leu Leu

Lys Tyr Ala Ala His
25

Ser Trp Leu Phe Asn
40

Leu Ser Lys Lys Ala
55

His Pro Gln Leu Gly
70

Arg Tyr Glu Leu Gly
85

Asp Phe Arg Tyr Arg
105

50

Asn

10

Thr

Ala

Trp

Glu

Val

90

Ala

Ala Gln

Ala Asp

Lys Gly

Pro Gly

60

Ser Asn
75

Glu Ile

Thr Asp

Gly

Thr

Gln

45

Val

Glu

Thr

Pro

400

MG1655)

Val

Arg

30

Leu

Trp

Asp

Pro

Ser
110

Pro Thr
15

Leu His

Leu Val

Thr Asn

Ala Val
80

Pro Glu
95

Gly Ile
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[0038]

Val Glu

Leu Gln
130

Ala Asp
145

Trp Met

Ala Phe

Asn

115

Ile

Val

Val

Thr

Glu

Asn

Leu

Met

Gln
180

Val

Asp

His

Gln

165

Leu

Cys

Asp

Gly

150

Ala

Lys

Pro

Glu
135

Ile

Thr

Val Phe Ala Ala

120

Val Met Asp Tyr

Asp Ala Thr Pro

155

Asn Arg Glu Ala

51

170

Arg Thr Thr Ser Ala
125

Gln Trp Cys Asp Leu
140

Trp Ala Phe Ser Pro
160

Arg Lys Arg Leu Ser
175
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Color key for alignment scores
40-50
Query ﬁ
1 100 200 300 400 500
it Alignments o
Description oL BRI T L E Ident Accession
score score cover value

hypothetical protein SORBIDRAFT_01g039090 [Sorghum bicolor] 652 652 93% 0.0 58% XP_002468073.1
hypothetical protein SORBIDRAFT_06g002820 [Sorghum bicolor] 638 638 95% 0.0 56% XP_002447528.1
PREDICTED: alpha-terpineol synthase, chloroplastic-like [Brachypodium distachyon] 629 629 93% 0.0 58% XP_003580946.1
hypothetical protein [Zea mays] 627 627 98% 0.0 54% NP_001183298 1
predicted protein [Hordeum vulgare subsp. vulgare] 602 602 98% 0.0 54% BAJ98202 1
Myrcene synthase, chloroplastic [Aegilops tauschii] 578 578 93% 00 56% EMT09332.1
Myrcene synthase, chloroplastic [Triticum urartu] 558 558 98% 0.0 53% EMS46876.1
Myrcene synthase, chloroplastic [Triticum urartu] 533 533 9% 0.0 52% EMS48565.1
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UPM 5GSP4 S5GSP3 5GSP2 5GSPL
‘ 57-RACE fragment ‘ ‘ T,
57_ adaptor ? T ? ? 37-RACE fragment T
3GSP1 3GSP2 3GSP3 3GSP4 UPM
oligoT
K6
-
o
| —
-
C—
&7
PAS -
01 Isoprene
15,
m,
75,
5),
Z,
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