
046483-6073-00-w0.602595 sequence listing.txt 
SEQUENCE LISTING 

<110> 	The Trustees of the University of Pennsylvania 
June, 	Carl 	H 
zhao, Yan9bing 
Liu, 	xiao3un 

<120> 	ENHANCING ACTIVITY OF CAR T CELLS BY CO-INTRODUCING A BISPECIFIC 
ANTIBODY 

<130> 	046483-6073-00-w0.602595 

<150> 	US 61/671,535 
<151> 	2012-07-13 

<160> 	22 

<170> 	Patentin version 3.5 

<210> 	1 
<211> 	1605 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	1 
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt ccactccgac 	60 

tacaaagatg atgacgataa ggatatccag ctgacccagt ctccagcttc tttggctgtg 120 

tctctagggc agagggccac catctcctgc aaggccagcc aaagtgttga ttatgatggt 180 

gatagttatt tgaactggta ccaacagatt ccaggacagc cacccaaact cctcatctat 240 

gatgcatcca atctagtttc tgggatccca cccaggttta gtggcagtgg gtctgggaca 300 

gacttcaccc tcaacatcca tcctgtggag aaggtggatg ctgcaaccta tcactgtcag 360 

caaagtactg aggatccgtg gacgttcggt ggagggacca agctcgagat caaaggtggt 420 

ggtggttctg gcggcggcgg ctccggtggt ggtggttctc aggtgcagct gcagcagtct 480 

ggggctgagc tggtgaggcc tgggtcctca gtgaagattt cctgcaaggc ttctggctat 540 

gcattcagta gctactggat gaactgggtg aagcagaggc ctggacaggg tcttgagtgg 600 

attggacaga tttggcctgg agatggtgat actaactaca atggaaagtt caagggtaaa 660 

gccactctga ctgcagacga atcctccagc acagcctaca tgcaactcag cagcctagca 720 

tctgaggact ctgcggtcta tttctgtgca agacgggaga ctacgacggt aggccgttat 780 

tactatgcta tggactactg gggccaaggg accacggtca ccgtctcctc cggaggtggt 840 

ggatccgata tcaaactgca gcagtcaggg gctgaactgg caagacctgg ggcctcagtg 900 

aagatgtcct gcaagacttc tggctacacc tttactaggt acacgatgca ctgggtaaaa 960 

cagaggcctg gacagggtct ggaatggatt ggatacatta atcctagccg tggttatact 1020 

aattacaatc agaagttcaa ggacaaggcc acattgacta cagacaaatc ctccagcaca 1080 

gcctacatgc aactgagcag cctgacatct gaggactctg cagtctatta ctgtgcaaga 1140 

tattatgatg atcattactg ccttgactac tggggccaag gcaccactct cacagtctcc 
Page 1 

1200 



Z aftd 

09ZT 	apapp6aDa6 TeDaPPD6PD DaDa6PDDDP 61D6pplapp D6DD6DP6DP 6D16.266166 

OUT 	pD1166.2661 6.2.2661661D 1166.26616p .266166.2.26D aftpappapa 6PDPDaDaDP 

OPTT 	DaeD66PPDD 66661DP1DP 61app6appa appap61.261 pal:el:26.2pp 616applapa 

OSOT 	Da6tp6apap .266.261Dapp p6app6pD6.2 6apppp6app PaDD6PDPD6 PDDaDDaPPP 

OZOT 	D26PDP1D26 laPDPDD66P PDP66PPDal 6PP6PDaPPD paappappap 116616DD6.2 

096 	appappaapp .21.26611266 app661D166 6.2a2661DD6 6P6PDPPPP1 6661a2D61.2 

006 	6DPDP166P1 aellaDDPDP ap661plapp 6.2.2p6appa6 1.26.2.2616pp app66661DD 

O17 	.26.2.2D66app .261D6666.2D 16.2p6pD6ap PPPDaPaP6D D1'26616616 6P661D116P 

OSL 	Da6DD2P16D aD2D2D666P DD66661Dal DP6D1PDT26 16666661D1 .261.26a2116 

Ozz 	DPD66PDD6D 611.211.216a PDD61DPDP6 aDaDD66PP6 apa6pDp166 16.2p6apapa 

099 	DD6DD2P6PD apapaftpae 6DD6Dpalap Da26166pD2 666pDpal6D appDa6papa 

009 	16DDDP1P6D DaD26D26DD Dyeapapalp D6661.26616 .2661DD666.2 pp666DD61.2 

ots 	6pDp6D6166 61666D1.266 appla6p6D1 plappappla 66pDaD666.2 pp6aapapap 

OSt 	6.2.2.21D16.26 .26666DDD6.2 .26.2.26166.26 Dp6.266D6.26 PDDIffeaDPP D6166P6DD1 

UV 	D66666D66.2 66DD1666.26 6D66D6616.2 666D66666D 666.2.2D1.26.2 	661D6.2.2pDp 

09£ 	6666.2DD66D alappyeapp Dapaapappp plappp6pDa 6appappapp p6D6D111.26 

00E 	P266DD6PDP apa6pDpapa PDDP611DDP DalDP6DDPD 6616.266616 pp666Dapal 

017 	D6D6plapp6 16D6616.26.2 661D16.216.2 ap6Dp6Dpap 1.261D61D6.2 PDDDDD66PP 

OST 	666DDD6.2.26 pD6pDa2166 app6aappD6 DDaDDaDaPD 666PDa6PDD 6P6DD6aDDP 

OZT 	Dapap2Da66 6Da26.26661 66Dapp616.2 611D6p6pap DDD6P6PDDD PD1D6PDDT2 

09 	DD6D6PDPDD 16D66DDPDD 6DD2DD6616 Dapplabapp appapp6alp 1661D6661.2 
Z 	<0017> 

paz!_sallauAs AffeppuaLID 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 
LSST 	<TTZ> 

Z 	<OW> 

SO9T PPaPP aappappapp DPDT2D1PDP PP61D6P661 D6.2.2DD.2666 

09ST 	ap6166D116 DPD1D6DDDP P16'216'2661 6PDPPDD6aD plaplayeDD 61D61.26.2.26 

OOST 	aD66P661PD 6PD6PDaP2D ppapapappa ppapp.26661 Da66616.2D6 616pplap6D 

01717T 	apaapppaft 661plap661 6PPPDD1PDP Dp61.2111.26 61:26PPPPDD DDDaDDPD66 

HET 	pD16.2.26.2D6 ppy2166app p6apppla6t .21616.2ppla 6pDp6.26.2D6 aDDP6TeDDP 

ONT 	D166.2.26.266 66pDpapapp 61D16appap pp6pDpapa6 PDDDP61D6P DaTeDD6DD6 

09ZT 	D26D26D16.2 66166.2D116 6.26616.2.266 1661D1166.2 6616.2.26616 6.2.26Da6pDa 

ax1.6upsq aDuanbas S6SZ09.0M-00-E109-£8179170 



E aftd 
01717T 	PDPDaDaDaD PaPDaDD266 61D166616.2 D6616pplap 6Dapaapppa 6.2661plaD6 

OSET 	616.2.2pDpap yea261.2111 '2661'26'2'2PP DDDDDaDDPD 66PDa6PP6P D6pDa21661 

OZET 	D.2.26apppla 6.2.21616.2.2D 116pDp6.26.2 D6appp6app yeD166.2.26.2 6666pDpapa 

09ZT 	pp6aDa6app aPPD6PDDaD 16PDDD261.D 6PDaTeDD6D D6D26D26D1 6.266166pDa 

OUT 	166.26616pp 661661D116 6.26616.2.266 166.2.26D16.2 Dappapaftp PDaDaDPDDP 

OPTT 	D66.2pDp666 6appapp611 Dp6applapp T261.261.211 pap6.2.2D616 applapapa6 

OSOT 	pp6apap266 p6apapp.261 Dp6pD6.261D PPD61PDP1D D6PDPD6PDD aDDaPPPDP6 

OZOT 	pppapp611.2 DPDD66PPDP 66.2.2D116.2.2 6pDappaela ppappapal6 616Dp6papp 

096 	applapppap 6611.2661pp 661D1666.2D .2661DD66.26 paepp.21666 appD61.26Dp 

006 	Dp166pappa lapppyeaD6 6apaap26.2.2 D6app161.26 .2.2616pDapp 66661Da26.2 

O17 	pp661D.2.261 D6666.2D16.2 D6PD61DPPP Dapap6pD1p 66166166.26 6PPPDaPPP6 

OSL 	6116PPPDP6 661D6166Dp 16yepapapp yeD6.2.216.26 616.2p6pDp6 appal211pp 

OZL 	PD6DP6DP6P P61D66P661 6D6PD6PDT2 PDPDaDaDaD plapapppp6 61D166616.2 

099 	D6616pplap 6D166.2pDpa 6.2661plaD6 61DPPPDDT2 Dpae6yeala .2661.26.2.2pp 

009 	DDDDDaDDPD 66PDa6PP6P D6pDa21661 yeD6apppla 6.2.21616.2.2D 	ap6pDp616.2 

OVS 	D6app261pp yeD166.2.26.2 6666pDpapa pp6aDa6app aPPD6PDDaD aftpapppap 

OSP 	6.26Dapp266 Dap66D6616 6D6papap66 166D66D66.2 Da166D66.26 6166pDappa 

UV 	Da6DyeD166 D2DD2666P2 Dp6666appa y261111666 6.2666Dp6Dp 116666666p 

09E 	pp6161Dala papa6pD6ap app6.2.261D1 pa261D16.2D appapp.2661 PDPaDD6PDP 

00E 	D6pDpa2pa6 ppy26.2161D PPlaPDPDD6 6PPD6666PD 116.2.26.2pDp paelp6papa 

OVZ 	ap6166appp plappappla plapp6611.2 6616.2611pp 6'26'2'2'2661P DD6P6PD6PP 

OST 	61666appp6 TeDDPDP1D6 6appplappa Dp11661Dal D66.2.2p6aDD Tel:26.2.2616 

OZT 	pplap6D661 Dp6.2.26.2661 D6p6app666 apa6pD6pD6 apppy2166.2 pppap666DD 

09 	66.2DD6DD6D pppap61D61 app661D6DD 6appap6alp D6DD.2616.2D pplapp661.2 
E 	<0017> 

paz!_sallauAs AffeppuaLID 	<Ezz> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 
E9ST 	<TTZ> 

E 	<OW> 

LSST 	pplappa PDTeDDPDT2 DaPDPPP6aD 6P661D6PPD Dp6661D616 6D116yepap 

OOST 	6DDD.2.216.21 6.26616paep Dp6applapa appDp61D61 .26.2.261D66.2 	661.2p6pD6.2 

01717T 	DaPPDPDaDa DaDP1PDaDD P6661D1666 16.2D6616.2D alp6paplap Dp16.2661D1 

OSET 	ap6616.2.2.2D DaPDPDP6Te all:2661.26p PPPDDDDDaD DPD66PDa6t P6PD6PDael 

OZET 	66appp6app .2116.2.21616 pppla6pDp6 .26.2p6app.26 appaeD166.2 .26.26666.2DD 
ax1.6upsq aDuanbas S6SZ09.0M-00-E109-£8179170 



p aftd 

OOST 	D.2.216.216.26 515.2ye2pD5 appal:211pp Dp51D51.25.2 .251D55.2551 PD6PD6PDT2 

01717T 	PDPDaDaDaD PaPD1DD266 61D166616P D5515pplap 5Dapaapppa 5.2551plaD5 

HET 	616.2.2pDpap yea251.2111 .2551.25.2.2pp DDDDDaDDPD 66PDa6PP6P D6PDDP1661 

ONT 	D.2.25apppla 5.2.21515.2.2D 115pDp5.25.2 D5appp5app yeD155.2.25.2 5555pDpapa 

09ZT 	pp5aDa5app aPPD6PDDaD 16PDDD261.D 6PDaTeDD6D D6D26D26D1 6.266166pDa 

OUT 	166.26616pp 661661D116 6.26616.2.266 166.2.26D16.2 Dappapaftp PDaDaDPDDP 

OI7TT 	D66.2pDp666 5appapp511 Dp5applapp T251.251.211 pap5.2.2D515 applapapa5 

OSOT 	pp5apap255 p5apapp.251 Dp5pD5.251D PPD61PDP1D D6PDPD6PDD aDDaPPPDP6 

OZOT 	pppapp511.2 D2DD66P2D2 66PPD116P2 5pDap2aela ppappapal5 515Dp5papp 

096 	applapppap 5511.2551pp 551D1555.2D .2551DD55.25 paepp.21555 appD51.25Dp 

006 	Dp155pappa 1app2yeaD5 5apaapp5.2.2 D5app151.25 .2.2515pDapp 5555app.25.2 

OP 	pp551.D.2.251 D5555.2D15.2 D6PD61D2PP Dapap5Dpap 66166166.26 5pDappapa5 

OSL 	DaeD166D2D D2666P2DD6 6661DP1DP6 11116666Pb 66DP6DP116 666666.2.2D6 

Ozz 	151Dalapap 15.2p5apapp 5.2.251Dappp 51D15.2papp app.255app2 aDD6PD2D6P 

099 	DD1PD16PPD .25.215apppa 1PD2DD66P2 D6666PD116 PP6PDDPPDP ap5paplaD5 

009 	155appaela Dpapplapal Y25511.2551 5.251app5.25 .2.2.2551.2DD5 	.25.2D5.2.2515 

OPS 	55appp5app yeyeaD551D pplappappa 1551plap55 ppp5appapa .25.2.2515pDa 

OSt 	ap5D551DD5 .2.25.2551D5.2 5app5551D1 5.2p5pD5app pa2155.2pap 1155155155 

Ozt 	155pDaD55D 55D55D551D 1155155155 155.2.2pDapp .255115.2.2pp .26661D6166 

09£ 	yea5pppapa DDD2D6P216 P6616PD6PD D5applapal DPPD6DP6DP 6PP61D66P6 

00E 	616D6pD6pD aPPDPDaDaD applapappp .2551D15551 5.2D5515pDa ap5D155.2DD 

Otz 	Da5.2551Dal D661DPP2DD aPDPD26DP1 al:2551.25pp PPDDDDDaDD PD66PDa6P2 

OST 	6.2p6pDa216 5appp5appp 115.2.21515p ppap5pDp51 5.2p5app.251 PDDPD166PP 

OZT 	6.26666pDpa Dapp51D151 PDaPPD6PDD apa5pDayeD ap5p5pappp 5Dpap555DD 

09 	55.2DD5DD5D pppap51D51 app551D5DD 5appap5alp D5DD.2515.2D pplapp551.2 
17 	<0017> 

paz!_sallauAs AffeppuaLID 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

EMT 	<TTZ> 

EMT 

17 	<OW> 

ppa 

09ST 	pplappappa PDDPD1PDT2 DPPP61D6P6 61D6PPDDP6 661D6166D1 16DPD1D6DD 

OOST 	D.2.216.216.26 515.2yeppD5 appal:211pp Dp51D51.25.2 .251D55.2551 PD6PD6PDT2 

1X1'6UpSU aDuanbas S6SZ09.0M-00-E109-£8179170 



99ST 
S aftd 

ppappa 

09ST 	TeD1PDTeDD PDT2D1PDPP P61D6P661D 6PPDDP6661 D6166D116D PD1D6DDDPP 

OOST 	16'216'26616 PDPPDD61DP laplayeDD6 ap61.26.2.261 D66P661PD6 PD6PDaPPDP 

01717T 	Dapapappap Dapp.26661D 166616.2D66 a6tplap6D1 plappDa6.26 6apaap6616 

HET 	PPPDDIPDPD .261.2111p66 1:26PPPPDDD DDaDDPD66P Da6PP6PD6P Da21661DPP 

ONT 	6apppla6tp 1616.2.2D116 ppp6.26.2D61 Da261PDDPD 166'2'26'2666 6PDDaDaPD6 

09ZT 	apabappapp D6pDpapa6t DDDP61D6PD aTeDD6DD6D P6DP6D16P6 6166.2D1166 

OUT 	.26616.2.2661 661D1166.26 616.2.266166 pp6D16.2pap DaDa6paepa DaDPDDPD66 

OPTT 	ppDp66661D pap261app6 applappap6 ap6apaapap 6.2.2D616app lapapa6pD6 

OSOT 	apap266.261 Dappp6aDD6 PD6P61DPPD 61PDPaDD6P DPD6PDDaDD aPPPDP6PDP 

OZOT 	app6aapppp D66.2.2a266.2 ppla6.2.26.2D appaelappa y21.2116616 DD6PaDDaPP 

096 	lapppap661 T2661.2.2661 Da666.2a266 app66.26pDp .2.2.216661pp D61.26yeyea 

006 	66papplaap yeyeaD661D lapp6.2.2D61 Dp161.26.2.26 a6tpapp666 6app.26.2.2D6 

OtS 	6app.261D66 66.2D16.2D6.2 D61DPPPDT2 ap6Dpap661 66166.266D6 pp6.2616pDp 

OSL 	6166ameD 666pDp6666 applap6DD6 DP1DP6DD6D P161666PDD 6D6appappa 

Ozz 	616DD6Daep p6a26D6.2.26 p6app6.266D 61.D.2.266app papp6D6pD6 PDDPD6PDDP 

099 	DP6DDPDD26 TeDDPD1666 PD666PD6aD 6PP6PDDD6D PlaeaDDPDP PD66DPPD6P 

009 	Dp6D6pDap6 61D6661.266 app6papp66 6PDD66PDDP D66PD66D61 6661D6PDal 

OVS 	D66DP1D6PD DPDaaDDPDP aD66D6PDD6 6P6D6aDD16 166PPDa6DD aDD6D661DD 

OSP 	6.2.26.2.26166 p6DD6.266D6 .26.2D61661D 6.2D6166.2DD 666.2pDaeD6 pp666.26D66 

UV 	D6pD661DD6 ppD66D6pD6 6DDaDDPD6P D666PPDT26 P66166PPPD PP66D66D66 

09£ 	44appp6aDD DDDlaD6PD2 PDD66PD6PD D6appappap D2DD6D1lae 66.26pDp6pD 

00E 	6app6pD6pD TeDDP6aDDD PDalDP6DD6 D661D1D661 DaD66D6pla 166Dp6pDDD 

Otz 	616D66D6.26 pp6app6pD6 PDD6DD6DP1 Dap61D6aD6 PPDDDDD66P PD66DDD6PP 

OST 	6.2p6pDapa6 6app661D66 aDDPDPPDT2 D666PDD6PD D666DD6aDD ppappy2616 

OZT 	66pD26D666 16D6pDp6D6 .2616D6pD6.2 DDDD6P6PDD DP6126PDD1 PDP6DDDDT2 

09 	61D6apalap D6DDDDPDDD D61D6P6161 61D61D6aDD 6pDa261661 D61D61D61.2 
S 	<0017> 

paz!_sallauAs AffeppuaLID 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

99ST 	<TTZ> 

EMT 

S 	<OW> 

ppa 

09ST 	pplappappa PDDPD1PDT2 DPPP61D6P6 61D6PPDDP6 661D6166D1 16DPD1D6DD 
1X1'6UpSU aDuanbas S6SZ09.0M-00-E109-£8179170 



9 a6pd 
VNG 	<ZTZ> 

SO9T 	<TTZ> 
L 	<OW> 

VSST 	 PPT2 plappappap DaeD1PDTeD PP261D6P66 aD6PPDDP66 61D6166Dal 

OOST 	6DPD1D6DDD '2'216'216'266 16PDPPDD61 pplapaappp D61D61.26.2.2 	61D66.2661.2 

01717T 	D6PD6PDaPP DPDaDaDaDP TeDaDD2666 aD166616PD 6616PDalD6 Dapaapppa6 

HET 	.2661plap66 16PPPDD1PD pa261.2111.2 661.26.2.2.2pp DDDDaDDPD6 6.2D16.2.26.2D 

ONT 	6pDa21661D pp6apppla6 .2.21616.2pDa 16pDp6.26.2D 6appp6appp pp166.2.26.26 

09ZT 	666pDpapap D6aDa6appa PPD6PDDaDa 6PDDDP61D6 PDaTeDD6DD 6Dp6Dp6D16 

OUT 	.266166pDal 66.26616.2.26 61661D1166 .26616.2.2661 66.2.26D16.2D appapa6pDp 

OPTT 	DaDaDPDDPD 66PPDD6666 appap26alp D6applappa .261.261.211p 	1.26.2.2D6161 

OSOT 	pplapapaft D6apapp66.2 6apappp6ap D6pD6.26app PD6aPaeaDD 6PDPD6PDD1 

OZOT 	DD1PPPD26P yeapp6aapp PDD66PPDP6 6PPD116PP6 PDaPPDPaTe pappap1166 

096 	16Dp6pappa ppl1pp21p6 611.2661.2.26 61D1666pDp 661DD66.26.2 	D.2.2.2.216661 

006 	D2D61:26D2D .2166pap21a app2yeaD66 apaapp6ppp 6app161.26.2 .2616pDaDD6 

OtS 	666app.26.2.2 D661D.2.261D 6666pDa6tp 6PD61DPP2D apap6Dpap6 6166166.266 

OSL 	D66DD6DD61 6.26D1116DD .2616Dame D666pDp666 61D1116666 6.2a26.2.2D61 

Ozz 	yeappap166 D6PDPDP6PP 6DD6D6D6aD DD1DPP61:26 PD6aDaeaDD 66DPaPP6PP 

099 	DDaDD2D26D D6DDaDaPDD p6D666D666 6PDDlaPPPP Dp616D116.2 6ap2ae6D66 

009 	DPPPP6aDDD .2611.26611D 66166616.26 61D1666.2.2D 66PDDDD6PP D66D616661 

OVS 	DPDaTeaelD Paa266PPDa PD22D1lD66 D6PDD6DD61 6aDD161D66 D6aDa6P666 

OSP 	D66DDD6PD6 1661DD66D6 6D66D6.26.26 61661D6pDa 166.266Dapp ap66666666 

UV 	D66pDaD666 66166pDaD6 6666666pDa Dae6D11666 p.211.2.2.2661 	66.2.2pDp.266 

09£ 	6pDp66Dalp aellaDDDDD 16Dapp1661 6.2p6pDp611 PlaeaDDPDD 6111a266.26 

00E 	6DD6PDDI.DP plaftpappp ppapapppla Dp6paeD661 6.216616.2.26 66D1D1166.2 

Otz 	D6pDpD6166 661D16D661 D6PPD6PDDP DP6DP1D1P6 aD66D6PPPD yeD66.2.2D66 

OST 	DDD6PP6PDP PDDP1661DP Dpappla66D .21616.2D6.26 Dapp616.216 aDDPD1P6DP 

OZT 	61666pDp6D 66616Dpapp 61D16apppa 6D16Daepap PDDD261D6P DD1P1P6DDD 

09 	D6DDD6DD6D pppap6appa DDD6D1D2DD 61D6appapp D6DD.26166D yeaD6D661.2 
9 	<00t> 

paz!_sallauAs AffeppuaLID <m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

PSST 	<TTZ> 
9 	<OW> 

ax1.6upsq aDuanbas S6SZ09.0M-00-E109-£8179170 



Z D6Pd 

<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

SZST 	<TTZ> 
S 	<OW> 

SO9T 	 PPaPP aappappapp DPDT2D12DP PP61D6P661 D6pppy2666 

09ST 	ap6166D116 DPD1D6DDDP P16'216'2661 6PDPPDD6aD plaplayeDD 61D61.26.2.26 

OOST 	ap66.266app 6PD6PDaP2D ppapapappa ppapp.26661 Da66616.2D6 616pplap6D 

01717T 	apaapppaft 661plap661 6PPPDD1PDP Dp61.2111.26 61:26PPPPDD DDDaDDPD66 

HET 	pp16.2.26.2D6 ppy2166app p6apppla6t .21616.2ppla 6pDp6.26.2D6 aDDP6TeDDP 

ONT 	D166.2.26.266 66pDpapapp 61D16appap pp6pDpapa6 PDDDP61D6P DaTeDD6DD6 

09ZT 	D26D26D16.2 66166.2D116 6.26616.2.266 1661D1166.2 6616.2.26616 6.2.26Da6pDa 

OUT 	DDaDa6PD2D aDaD2DD2D6 6PPDD66661 yeapp6aapp 6applappap 61.261.21Tel 

OPTT 	.26.2.2D6161D plapapaftp 6apap266.26 apappp6aDD 6.2p6p6appp D6apppapp6 

OSOT 	PD2D6PDDaD DaP22D26PD papp6aa2p2 Dp66.2.2a266 pppla6.2.26.2 DaPPDP1aPP 

OZOT 	appap11661 6Dp6pappap plapppap66 al:2661.2p66 ap1666.2a26 6app66.26.2D 

096 	.2.2.2.216661D PD61:26D2D2 166papplaa Daeppap661 plapp6.2.2D6 app161.26.2.2 

006 	616pDapp66 66app.26.2.2D 661D.2.261D6 666.2D16.2D6 PD61DPPPDa PaP6DDT266 

OVS 	166166P661 papaftpapp DDDD2D26D2 PP2DD6PDaD DaDa6Daepa 6pDappp.266 

OSL 	ppD166661D .216.2661.2.26 6D6.2.216161 pplapapaft D6apapp66.2 6apappp6ap 

Ozz 	D6P6PPDaDD PD6aPaeaDD 6PDPD6PDD1 6DaPP2DP6P 16app6aapp ppD666.2D66 

099 	6.2.2D116.2.26 PDDPPDP1D6 Paa2P66166 apapplappa .2611.21D6.26 611.2661.2.26 

009 	lapp6.26.2.2.2 661appp.26.2 D66.2616661 DPP61PDPPD papHapppa appappla66 

ots 	apaap66.2.2D 6appapap61 .2616pplaD6 D66app6.266 166app6pap D.2661D16.2D 

OSt 	6pplap6.2.26 166.26D6616 66D1666166 166D666Dap 66pDpplapa pppapabapp 

Ozt 	ppaeD61D61 .261D666yep .261D6.2661D 6.2pDa26661 D6166D116D PD1D6DDaDD 

09£ 	116apppael 6.2.2pDapal6 apalapall6 .26661D1.266 .261D66.2661 6.26.2p6pDap 

00E 	6P2D1D2D2D 111.26.2a266 6.2D1.26616.2 D6616.2D116 6PDP6PDDD1 66661Dalla 

0t7 	P6DDPPDDla 16.2.2pDppla p6appap6.2.2 PDDaDa6PDD 66PDD6PP6P D6app.21661 

OST 	appplaapap DPD2P2661:2 Pa6DDPDP16 alp16.26.2D1 6papap6pD6 lapapapppa 

OZT 	DD6PPD1P6P 6611Da6pDa 6app6apppa DaDPDDI.DPP PDDDP61D61 111.21.26.26.2 

09 	apap616.2DD 16166.2.2.2.21 alapap6616 lapaallaD6 61D6.261D66 61116.2661p 
L 	<00t> 

paz!_sallauAs AffeppuaLID 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
ax1.6upsq aDuanbas S6SZ09.0M-00-E109-£8179170 



046483-6073-00-w0.602595 sequence listing.txt 
<223> 	Chemically synthesized 

<400> 	8 
atgggctggt cttgcatcat cctgttcctc gtggccaccg ccaccggcgt ccacagcgcc 60 

atccagctca cccagagccc ctcgagcttg agtgcctcgg tgggagaccg ggtcactatc 120 

acctgccgag ccagtcaggg catctcctcc gcccttgcct ggtaccagca gaagcccggg 180 

aaggccccca agctgctgat ctacgacgct agtagtctgg agagtggcgt gccttcgcgc 240 

ttctcgggca gtgggagtgg caccgacttc accttgacca tctccagtct acagccggaa 300 

gatttcgcga cctactactg tcagcaattc aactcttatc catacacttt cggccagggg 360 

acaaagctgg agatcaaggg cgggggcggg agtggcggcg gagggtccgg aggcgggggc 420 

tccgaggtgc aactagtcca gagcggagcc gaggtgaaga agcccgggga gagtctaaag 480 

atctcttgca agggctccgg ttactccttc tcgagttcct ggatcgggtg ggtgcgacag 540 

atgccgggca agggcctgga gtggatgggc attatctacc ccgacgactc cgatacccgt 600 

tatagtccat cgttccaggg acaggtgacc atttccgccg acaagtctat cagaaccgcc 660 

tatctgcagt ggtccagtct gaaggcctct gacactgcca tgtattattg cgccaggcac 720 

gttacgatga tctggggggt gatcatcgac ttctggggcc agggcacact cgtaaccgtc 780 

agttcggagg tggtggatcc caggtgcagc tcgtggagtc cggcggcggc gttgtccagc 840 

ctggccgctc gctgcgcctg tcatgcgccg cttcgggttt cacgttcagg tcgtacggga 900 

tgcactgggt caggcaggcg ccgggaaaag gcctggagtg ggtggctatc atctggtacg 960 

acggctccaa gaagaattat gctgactccg tcaagggacg gttcacaatc tcgcgtgata 1020 

actcgaagaa caccctctac ctgcagatga attccctcag agccgaagac acagccgtgt 1080 

attattgcgc caggggcacc ggctataact ggttcgatcc atggggccag gggaccctgg 1140 

ttaccgtctc ctccggaggg gggggtagtg agatcgtgct gacccagtcg cctcgcaccc 1200 

tgtccctgtc ccctggggag cgcgccaccc tctcgtgcag ggcatcgcag tccgtcagtt 1260 

cctcctatct ggcctggtac cagcagaaac ctggccaggc accaaggctg ctgatctacg 1320 

gagcttcctc gagggcaacc gggatccccg acagattttc cggaagcgga agtggcacag 1380 

acttcaccct gaccatcagt aggcttgacc ccgaagattt cgccgtgtac tattgccagc 1440 

agtacggctc ctcccccatc accttcggcc agggcacaag actggagatc aagcaccatc 1500 

accaccacca ctaataagcg gccgc 1525 

<210> 	9 
<211> 	1519 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	9 
atgggctggt cttgcatcat cctgttcctc gtggccaccg ccaccggcgt ccacagcgcc 60 
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6 aftd 
OVZ D6D6DaaDD6 16D6616.26.2 661D16.216.2 ap6Dp6Dpap 1.261D61D6.2 PDDDDD66PP 

OST 666DDD6.2.26 pD6pDa2166 app6aappD6 DDaDDaDaPD 666PDa6PDD 6.26DD6aDae 

OZT Dapap2Da66 6Da26.26661 66Dapp616.2 611D6p6pap DDD6P6PDDD PD1D6PDDT2 

09 DD6D6PDPDD 16D66DDPDD 6DD2DD6616 Dapplabapp appapp6alp 1661D6661.2 
OT 	<00t> 

paz!_sallauAs ALLpDpuaLip 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

[CST 	<TTZ> 
OT 	<OW> 

6TST D6DD66D6P PaPPlaeDDP 

OOST DaeDDPDDPD DPD6PPDT26 P6616PPP6D PD66P66P66 plapp.261D6 DPDDlaeaTe 

01717T 16PD6PDD61 aelaPaDDPD D6D111.266.2 6app6pD6ap DDaDDaDaPD DPDaDDDPDP 

HET app66a2D66 DD1D66D6.2.2 66DpaplaD6 DpDa6DD616 66616.2.2.2D6 ap6plapalp 

ONT 6pplapapap DaD61D6.2.2D DyeD66.2.266 6DDD6PP6PD 6.2D1.21661D D661D6D6aD 

09ZT appapap666 6pDpplap6.2 6.2p6appppa ppy2616D6D Dp6666616D Dapp6pDala 

OUT Da6papappp 6D16.2yea26 appapaapap 6.2D1666.266 D666661D16 DaDa6pD261 

OPTT 6pameD66 6.2D166661D Dpap6D1166 apppapap66 paeD6666DD D6D6appapp 

OSOT 1616Dp6app D266.26DD66 6.26apppapp .261.26pDpap 1.2161D6Dpa .2.26.2.26Dalp 

OZOT pap666D16.2 lappaeplap 6DD666.2.211 66D11.261D6 DP1DPP6PP6 pppDaD661.2 

096 6a21661Dap lappD6D166 616.2661D66 66.2.2666DDD Dp66.2DD6D6 166611.2D61 

006 pp661.216D1 66pplapppa alp66Dpapp 61D6D616D1 6app6D6aDD Da66DD66DD 

OtS D6pDp16616 D66666166D Da6p6D1661 D6pDp166.2D DD1.2661661 66.266D116.2 

OSL Da6DD.2.216D ap2aeD666.2 DD66661Dal Dp6Dappap6 16666661D1 .261.26a2116 

Ozz DPD66PDD6D 611.211.216a PDD61DPDP6 aDaDD66PP6 apa6pDp166 16.2p6apapa 

099 DD6DD2P6PD apapaftpae 6DD6Dpalap Da26166pD2 666pDpal6D appDa6papa 

009 16DDDP1P6D DaD26D26DD Dyeapapalp D6661.26616 .2661DD666.2 pp666DD61.2 

ots 6pDp6D6166 61666D1.266 appla6p6D1 plappappla 66pDaD666.2 pp6aapapap 

OSt 6.2.2.21D16.26 .26666DDD6.2 .26.2.26166.26 Dp6.266D6.26 PDDIffeaDPP D6166P6DD1 

UV D66666D66.2 66DD1666.26 6D66D6616.2 666D66666D 666.2.2D1.26.2 	661D6.2.2pDp 

09£ 6666.2DD66D alappyeapp Dapaapappp plap2p6pDa 6appappapp p6D6D111.26 

00E P266DD6PDP apa6pDpapa PDDP611DDP DalDP6DDPD 6616.266616 pp666Dapal 

Otz D6D6plapp6 16D6616.26.2 661D16.216.2 ap6Dp6Dpap 1.261D61D6.2 PDDDDD66PP 

OST 666DDD6.2.26 pD6pDa2166 app6aappD6 DDaDDaDaPD 666PDa6PDD 6.26DD6aDae 

OZT Dapap2Da66 6Da26.26661 66Dapp616.2 611D6p6pap DDD6P6PDDD PD1D6PDDT2 
1X1'6UpSU aDuanbas S6SZ09.0M-00-E109-£8179170 



046483-6073-00-w0.602595 sequence listing.txt 

ttctcgggca gtgggagtgg caccgacttc accttgacca tctccagtct acagccggaa 300 

gatttcgcga cctactactg tcagcaattc aactcttatc catacacttt cggccagggg 360 

acaaagctgg agatcaaggg cgggggcggg agtggcggcg gagggtccgg aggcgggggc 420 

tccgaggtgc aactagtcca gagcggagcc gaggtgaaga agcccgggga gagtctaaag 480 

atctcttgca agggctccgg ttactccttc tcgagttcct ggatcgggtg ggtgcgacag 540 

atgccgggca agggcctgga gtggatgggc attatctacc ccgacgactc cgatacccgt 600 

tatagtccat cgttccaggg acaggtgacc atttccgccg acaagtctat cagaaccgcc 660 

tatctgcagt ggtccagtct gaaggcctct gacactgcca tgtattattg cgccaggcac 720 

gttacgatga tctggggggt gatcatcgac ttctggggcc agggcacact cgtaaccgtc 780 

agttcggagg tggtggatcc caggtccagc tggttgagtc tggtggcgga gtggtccagc 840 

ccggccggtc tctccgcctg tcctgcgccg cttccgggtt caagttctcc ggctacggaa 900 

tgcactgggt gaggcaggcg ccaggtaagg ggctcgagtg ggtcgcggtg atatggtatg 960 

acggtagcaa gaagtattac gtggacagtg tgaaaggccg ctttaccatc tcacgcgaca 1020 

attctaagaa caccctgtac ctccagatga actccctgcg cgctgaggac acggcggtgt 1080 

actactgcgc taggcagatg gggtactggc acttcgacct ttggggcagg ggtaccctgg 1140 

tgaccgtctc atccggcggc ggcgggtctg agatcgttct gacccaaagt ccggccacac 1200 

tgtccctctc cccaggagag cgcgctacgc ttagctgccg cgcctcccag agcgtgtcct 1260 

cctacctggc atggtatcag cagaagccgg ggcaggcgcc tcgactgctg atctacgacg 1320 

cctcgaaccg cgcgacaggt atccccgcgc gcttcagcgg ctccggttcg gggactgatt 1380 

tcaccctgac catctcctcc ctcgagcctg aggatttcgc agtgtactac tgccagcaga 1440 

gatccaattg gccccccctc accttcggcg ggggaaccaa ggtggagatc aagcaccacc 1500 

accaccatca ctaataa 1517 

<210> 	11 
<211> 	1522 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	11 
atgggctggt cttgcatcat cctgttcctc gtggccaccg ccaccggcgt ccacagcgcc 60 

atccagctca cccagagccc ctcgagcttg agtgcctcgg tgggagaccg ggtcactatc 120 

acctgccgag ccagtcaggg catctcctcc gcccttgcct ggtaccagca gaagcccggg 180 

aaggccccca agctgctgat ctacgacgct agtagtctgg agagtggcgt gccttcgcgc 240 

ttctcgggca gtgggagtgg caccgacttc accttgacca tctccagtct acagccggaa 300 

gatttcgcga cctactactg tcagcaattc aactcttatc catacacttt cggccagggg 360 
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046483-6073-00-w0.602595 sequence listing.txt 
acaaagctgg agatcaaggg cgggggcggg agtggcggcg gagggtccgg aggcgggggc 420 

tccgaggtgc aactagtcca gagcggagcc gaggtgaaga agcccgggga gagtctaaag 480 

atctcttgca agggctccgg ttactccttc tcgagttcct ggatcgggtg ggtgcgacag 540 

atgccgggca agggcctgga gtggatgggc attatctacc ccgacgactc cgatacccgt 600 

tatagtccat cgttccaggg acaggtgacc atttccgccg acaagtctat cagaaccgcc 660 

tatctgcagt ggtccagtct gaaggcctct gacactgcca tgtattattg cgccaggcac 720 

gttacgatga tctggggggt gatcatcgac ttctggggcc agggcacact cgtaaccgtc 780 

agttcggagg tggtggatcc caggttcagc tggtgcagtc cggcgccgag gtgaagaagc 840 

cgggcgcttc tgtgaaggtc agctgtaaag ccagtggcta cacattcacc aggtacacta 900 

tgcactgggt gcgccaggca cccgggcagg ggctggaatg gatcgggtac atcaatcctt 960 

cccgcggtta tactaactat aatcaaaagt tcaaagaccg cgtgacaatt acgaccgata 1020 

agagttcatc caccgcttac ttacagatga actccctcaa gacagaggac accgccgtgt 1080 

actactgtgc ccgctactac gacgaccatt actgcctgga ctactggggc caggggacca 1140 

ccgtaaccgt cagtagtggc gggggcggca gtcagatcgt gctgacccag agtccggcga 1200 

ccctgagtct gtctcctggt gagcgcgcaa cgctgacgtg ctcagcctcc tcgagtgcct 1260 

cttatatgaa ctggtaccag cagaagcccg gcaaggcccc taagcgctgg atctacgaca 1320 

cctcgaagct agcttcgggc gtcccctccc ggttctcggg ctcggggtcg ggcacggact 1380 

attctctgac catcaacagt ctggaggcag aggacgccgc aacctactac tgccagcagt 1440 

ggagttcgaa tcctttcacg tttgggcagg ggaccaaggt ggaaatcaaa caccatcacc 1500 

accatcacta ataagcggcc gc 1522 

<210> 	12 
<211> 	1522 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	12 
atgggctggt cttgcatcat cctgttcctc gtggccaccg ccaccggcgt ccacagcgcc 60 

atccagctca cccagagccc ctcgagcttg agtgcctcgg tgggagaccg ggtcactatc 120 

acctgccgag ccagtcaggg catctcctcc gcccttgcct ggtaccagca gaagcccggg 180 

aaggccccca agctgctgat ctacgacgct agtagtctgg agagtggcgt gccttcgcgc 240 

ttctcgggca gtgggagtgg caccgacttc accttgacca tctccagtct acagccggaa 300 

gatttcgcga cctactactg tcagcaattc aactcttatc catacacttt cggccagggg 360 

acaaagctgg agatcaaggg cgggggcggg agtggcggcg gagggtccgg aggcgggggc 420 

tccgaggtgc aactagtcca gagcggagcc gaggtgaaga agcccgggga gagtctaaag 480 

atctcttgca agggctccgg ttactccttc tcgagttcct ggatcgggtg ggtgcgacag 540 
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046483-6073-00-w0.602595 sequence listing.txt 

atgccgggca agggcctgga gtggatgggc attatctacc ccgacgactc cgatacccgt 600 

tatagtccat cgttccaggg acaggtgacc atttccgccg acaagtctat cagaaccgcc 660 

tatctgcagt ggtccagtct gaaggcctct gacactgcca tgtattattg cgccaggcac 720 

gttacgatga tctggggggt gatcatcgac ttctggggcc agggcacact cgtaaccgtc 780 

agttcggagg tggtggatcc caggttcagc tggtgcagtc cggcgccgag gtgaagaagc 840 

cgggcgcttc tgtgaaggtc agctgtaaag ccagtggcta cacattcacc aggtacacta 900 

tgcactgggt gcgccaggca cccgggcagg ggctggaatg gatcgggtac atcaatcctt 960 

cccgcggtta tactaactat gctcaaaagt tccaagaccg cgtgacaatt acgaccgata 1020 

agagttcatc caccgcttac ttacagatga actccctcaa gacagaggac accgccgtgt 1080 

actactgtgc ccgctactac gacgaccatt actgcctgga ctactggggc caggggacca 1140 

ccgtaaccgt cagtagtggc gggggcggca gtcagatcgt gctgacccag agtccggcga 1200 

ccctgagtct gtctcctggt gagcgcgcaa cgctgacgtg ctcagcctcc tcgagtgcct 1260 

cttatatgaa ctggtaccag cagaagcccg gcaaggcccc taagcgctgg atctacgaca 1320 

cctcgaagct agcttcgggc gtcccctccc ggttctcggg ctcggggtcg ggcacggact 1380 

attctctgac catcaacagt ctggaggcag aggacgccgc aacctactac tgccagcagt 1440 

ggagttcgaa tcctttcacg tttgggcagg ggaccaaggt ggaaatcaaa caccatcacc 1500 

accatcacta ataagcggcc gc 1522 

<210> 	13 
<211> 	1522 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	13 
atgggctggt cttgcatcat cctgttcctc gtggccaccg ccaccggcgt ccacagcgcc 60 

atccagctca cccagagccc ctcgagcttg agtgcctcgg tgggagaccg ggtcactatc 120 

acctgccgag ccagtcaggg catctcctcc gcccttgcct ggtaccagca gaagcccggg 180 

aaggccccca agctgctgat ctacgacgct agtagtctgg agagtggcgt gccttcgcgc 240 

ttctcgggca gtgggagtgg caccgacttc accttgacca tctccagtct acagccggaa 300 

gatttcgcga cctactactg tcagcaattc aactcttatc catacacttt cggccagggg 360 

acaaagctgg agatcaaggg cgggggcggg agtggcggcg gagggtccgg aggcgggggc 420 

tccgaggtgc aactagtcca gagcggagcc gaggtgaaga agcccgggga gagtctaaag 480 

atctcttgca agggctccgg ttactccttc tcgagttcct ggatcgggtg ggtgcgacag 540 

atgccgggca agggcctgga gtggatgggc attatctacc ccgacgactc cgatacccgt 600 

tatagtccat cgttccaggg acaggtgacc atttccgccg acaagtctat cagaaccgcc 660 
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tatctgcagt ggtccagtct gaaggcctct gacactgcca tgtattattg cgccaggcac 720 

gttacgatga tctggggggt gatcatcgac ttctggggcc agggcacact cgtaaccgtc 780 

agttcggagg tggtggatcc caggttcagc tggtgcagtc cggcgccgag gtgaagaagc 840 

cgggcgcttc tgtgaaggtc agctgtaaag ccagtggcta cacattcacc aggtacacta 900 

tgcactgggt gcgccaggca cccgggcagg ggctggaatg gatcgggtac atcaatcctt 960 

cccgcggtta tactaactat aatcaaaagg tcaaagaccg cttgacaatt acgaccgata 1020 

agagttcatc caccgcttac ttacagatga actccctcaa gacagaggac accgccgtgt 1080 

actactgtgc ccgctactac gacgaccatt actgcctgga ctactggggc caggggacca 1140 

ccgtaaccgt cagtagtggc gggggcggca gtcagatcgt gctgacccag agtccggcga 1200 

ccctgagtct gtctcctggt gagcgcgcaa cgctgacgtg ctcagcctcc tcgagtgcct 1260 

cttatatgaa ctggtaccag cagaagcccg gcaaggcccc taagcgctgg atctacgaca 1320 

cctcgaagct agcttcgggc gtcccctccc ggttctcggg ctcggggtcg ggcacggact 1380 

attctctgac catcaacagt ctggaggcag aggacgccgc aacctactac tgccagcagt 1440 

ggagttcgaa tcctttcacg tttgggcagg ggaccaaggt ggaaatcaaa caccatcacc 1500 

accatcacta ataagcggcc gc 1522 

<210> 	14 
<211> 	1571 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	14 
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt ccactccgac 60 

tacaaagatg atgacgataa ggatatccag ctgacccagt ctccagcttc tttggctgtg 120 

tctctagggc agagggccac catctcctgc aaggccagcc aaagtgttga ttatgatggt 180 

gatagttatt tgaactggta ccaacagatt ccaggacagc cacccaaact cctcatctat 240 

gatgcatcca atctagtttc tgggatccca cccaggttta gtggcagtgg gtctgggaca 300 

gacttcaccc tcaacatcca tcctgtggag aaggtggatg ctgcaaccta tcactgtcag 360 

caaagtactg aggatccgtg gacgttcggt ggagggacca agctcgagat caaaggtggt 420 

ggtggttctg gcggcggcgg ctccggtggt ggtggttctc aggtgcagct gcagcagtct 480 

ggggctgagc tggtgaggcc tgggtcctca gtgaagattt cctgcaaggc ttctggctat 540 

gcattcagta gctactggat gaactgggtg aagcagaggc ctggacaggg tcttgagtgg 600 

attggacaga tttggcctgg agatggtgat actaactaca atggaaagtt caagggtaaa 660 

gccactctga ctgcagacga atcctccagc acagcctaca tgcaactcag cagcctagca 720 

tctgaggact ctgcggtcta tttctgtgca agacgggaga ctacgacggt aggccgttat 780 

tactatgcta tggactactg gggccaaggg accacggtca ccgtctcctc cggaggtggt 840 
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VT aftd 

006 	6aDDD166DD 66pDp6pDpa 6616D66666 166DD16.26D 1661D6pDpa 66.2DDD1.266 

OVS 	166166.266D DaDDaDa6DD PD166D2DD2 666PPDD666 61Dpapp661 paD6apappa 

OSL 	apal6DD66.2 166Dp6DpaD .26.2666D.26.2 pD6161Dala paD166D6aD app66.261D1 

OZL 	PD6PaDD6PD 6PD1DPPD61 PDPaDD6PDP D6PDDaDDT2 P6DP6PD6aD P6aDaDPDD6 

099 	.2.2.21666.2.2D 	116.2.2.2661p PDPIDPPIDP I:261661'26P 661DD66111 .26.2a26611.2 

009 	6616.2611D1 666.2D.2661D D66.26.2D6.2.2 616661D.2.26 1.2661DpaD6 pa6pDaTeD6 

OVS 	apaD661Dal D66.2.2D6aDD all:26.2.2616 pDaDD16661 DD66.261661 D6.261D6666 

OSP 	aD16.2D6pD6 aD6pD6166.2 DaD1166166 166166DDaD 66D66D66D6 61D1166166 

UV 	166166.2.2.2D 1.26.26D1D6.2 pDa2666.266 166D116D.26 616DD1.266.2 	61D.216.2.2.2D 

09£ 	6.2D161DpDa PaDDPPD6aD 61:266166PP 6P66161DD1 PDD1PDPPDa DDDPDalD26 

00E 	pa26661D16 6616.2D6616 .211166.2DDD pDDD1.26661 Dall6paDap pDpapD61.26 

OVZ 	apaDapDaDD aDPPPDDDPD D6PDP66PDD 11:26PDPPDD .21661D.2.261 	11.2116.21.26 

OST 	1661.261.21a .2611616.2pp DD6PDD66PP D6aDDaDapp DpDD666.26.2 D666.21DaDa 

OZT 	6161D66111 DalD6pDpaD 16.2=261D 6pDpapap66 ppap6D.261.2 61.26.2.2pDpa 

09 	DP6DD1D2DD 16166pD2aD 6pDppD6.216 611DaaDaDD appap161D6 .2661.26661p 
ST 	<0017> 

paz!_sallauAs AffeppuaLID 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

S9ST 	<TTZ> 
ST 	<OW> 

TLST D 6DD66D6.2.21 

09ST 	PPIDPDDPDD PDDPDTeDDP D6PPD1P6P6 61DP6PPDPD 666PDD66D1 aDDPDTeDDD 

OOST 	Dpappap66D .216.2D6pDD6 lapapp1616 DD6D111.26.2 p6DDDD.2611 D66.216pDap 

OPPT 	DD26aDDD2D alDP6PD2D6 616P266D6P .266DDallap 6PDP6DDDD1 p666Daepp6 

OSET 	66.26DaDDla D6.266DpaDa .261D61D66.2 PDDPD66PDD 661DDPPP6P D6pDa21661 

ONT 	DD661DapaD DaDD116pDa 6DD16.2D6D1 pD666.2D616 DaDaDDDPDD 6D6D6.26666 

09ZT 	aDDDD161DD Da6ameD6 DaDD6D16.2D DD.261D616D T26.2616.216 6666666.266 

OUT 	DDaDDaDa6D Dp11661DDD .26666.2DD66 661.2DDap6D 11661Dppap aD66DaeD66 

OPTT 	66.2DD6D611 pal:21616pp 6PDPDP6PP6 DD6P6PDaDD Dal:2.261.26p D6aDyeaDaD 

OSOT 	DDPDPP6PP6 Dapppap616 D6DaDa2PD2 Da166DP666 PPDa6DDI.DP 61D6apaapp 

OZOT 	6PP6PPDDaD 66Dp6D.2166 1)1.2)1.21)6 6166616.266 aDD66.2.2.2.26 	66DD6D66.2D 

096 	66.2D16661D .2)61.2666p2 16D166pDal 6a2D111666 DalD6DD6D6 apDa6aDD6D 

006 	61D6D1D6DD 661DD6pDpa 6116D66D66 D66DD16.266 16D1D6pD61 66.2DDD1.266 

ax1. 6upsu aDuanbas S6SZ09.0M-00-E109-£8179170 



ST aftd 
OZOT 	6.2.26.2.2D6.21 	66D.261.2166 apap6166D6 Da66616.26D aD6666.2.216 6.2DD6D66.2D 

096 	66.2616661D .2)61.2.266p2 ap66Dpapal 6.22 	666a plap6DD6D6 appa6app6D 

006 	Dapap166DD 66DDD6pDpa 6616.266D66 1661D16.261 1661D6pDpa 66.2pDpap66 

OtS 	166166.266) Dappapa6DD PD166D2DD2 666PPDD666 6appapp661 pap6apappa 

OSL 	apal6DD66.2 166Dp6Dpap .26.2666a26.2 pp6161Dala pap166D6ap app66.261D1 

Ozz 	PD6PaDD6PD 6PD1DPPD61 PDPaDD6PDP D6PDDaDDT2 P6DP6PD6aD P6aDaDPDD6 

099 	.2.2.21666.2.2D 	116.2.2.2661p PaelaePlae I:261661.26p 661DD66111 .26.2a26611.2 

009 	6616.2611D1 666.2a2661D )66.26.2)6.2.2 61666app26 1.266appap6 pa6tplapp6 

ots 	apapHapal )66.2.2)61» all:26.2.2616 ppapp16661 Dp66.261661 D6.261D6666 

OSt 	apa6tp6pD6 ap6pD6166.2 DaD1166166 166166DDaD 66D66D66D6 61D1166166 

UV 	166166.2.2.2D 1.26.26D1D6.2 pDa2666.266 166D116D.26 616DD1.266.2 	61D.216.2.2.2D 

09£ 	6pDa6apppa PaDDPPD6aD 61:266166PP 6P66161DD1 PDD1PDPPDa DDDPDalDP6 

00E 	pa26661D16 6616.2D6616 .211166.2DDD ppppap6661 Dall6papap pppapp61.26 

0t7 	apapappapp laePPDDDPD D6PDP66PDD 1126PDPPDD .2166app.261 	11.2116.21.26 

OST 	1661.261.21a .2611616.2pp DD6PDD66PP D6appapapp yeDD666.26.2 D666papapa 

OZT 	6161D66111 plap6pDpap 16.2m261) 6pDpapap66 ppap6a261.2 61.26.2.2pDpa 

09 	)P6)) D2)) 16166pD2ap 6paepp6.216 611plapapp appap161D6 .2661.26661p 
9T 	<00t> 

paz!_sallauAs ALLpDpuaLip 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

EMT 	<TTZ> 
9T 	<OW> 

S9ST D6DD6 

09ST 	6D6PPaPPaD PDDPDDPDDP DaeDDPD6PP DaP6P6616P PP6DPD66P6 6.266DaaDae 

OOST 	61D6yeppap plapa6tp6.2 Dp6applapa Daepp6Dala .266.26app6t D6apppappa 

01717T 	DaPDDPDaDD DPDP1DP66D PD66DD1D66 D6P266))) 11)6»)16) D61666616.2 

HET 	ppD61D6Dal plap6Dplap apappap6ap 6PPDDDPD66 PP666DDD6P P6PD6PDTel 

ONT 	661DD661D6 D6apappapa .26666.2pDpa ap6.26.2D61.2 D2)TeDD261 6D6DD.26666 

09ZT 	616DDaDD6D Dalapa6pap appD6D16.2D pae6appapa apap6pD166 6.266D66666 

OUT 	apa6DaDa6D D.2616pappp pp666.2D166 66apppap6D 1166apppap aD66.2a2D66 

OPTT 	66DDD6D6aD papp1616DD 6ap2y266.26 Dp666.261DD Dapp.261.26.2 Dpapapabap 

OSOT 	6Dpapp6.2.26 Dal:2.21.2666 Da6plappae plap6DD666 .2.21166plap 61D6Dpappp 

OZOT 	6PP6PPDDaD 661.26a2166 apapaappD6 D166616.266 ap6666.2.266 6DDDDD66PD 

096 	D6D6166611 pp6app661.2 16D166ppla Dyealap66D Dapp61D6D6 16D161DD6D 
ax1.6upsu aDuanbas S6SZ09.0M-00-E109-£8179170 



046483-6073-00-w0.602595 sequence listing.txt 

tattacgtgg acagtgtgaa aggccgcttt accatctcac gcgacaattc taagaacacc 1080 

ctgtacctcc agatgaactc cctgcgcgct gaggacacgg cggtgtacta ctgcgctagg 1140 

cagatggggt actggcactt cgacctttgg ggcaggggta ccctggtgac cgtctcatcc 1200 

ggcggcggcg ggtctgagat cgttctgacc caaagtccgg ccacactgtc cctctcccca 1260 

ggagagcgcg ctacgcttag ctgccgcgcc tcccagagcg tgtcctccta cctggcatgg 1320 

tatcagcaga agccggggca ggcgcctcga ctgctgatct acgacgcctc gaaccgcgcg 1380 

acaggtatcc ccgcgcgctt cagcggctcc ggttcgggga ctgatttcac cctgaccatc 1440 

tcctccctcg agcctgagga tttcgcagtg tactactgcc agcagagatc caattggccc 1500 

cccctcacct tcggcggggg aaccaaggtg gagatcaagc accaccacca ccatcactaa 1560 

taa 1563 

<210> 	17 
<211> 	1568 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	17 
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt ccactccgac 60 

tacaaagatg atgacgataa ggatatccag ctgacccagt ctccagcttc tttggctgtg 120 

tctctagggc agagggccac catctcctgc aaggccagcc aaagtgttga ttatgatggt 180 

gatagttatt tgaactggta ccaacagatt ccaggacagc cacccaaact cctcatctat 240 

gatgcatcca atctagtttc tgggatccca cccaggttta gtggcagtgg gtctgggaca 300 

gacttcaccc tcaacatcca tcctgtggag aaggtggatg ctgcaaccta tcactgtcag 360 

caaagtactg aggatccgtg gacgttcggt ggagggacca agctcgagat caaaggtggt 420 

ggtggttctg gcggcggcgg ctccggtggt ggtggttctc aggtgcagct gcagcagtct 480 

ggggctgagc tggtgaggcc tgggtcctca gtgaagattt cctgcaaggc ttctggctat 540 

gcattcagta gctactggat gaactgggtg aagcagaggc ctggacaggg tcttgagtgg 600 

attggacaga tttggcctgg agatggtgat actaactaca atggaaagtt caagggtaaa 660 

gccactctga ctgcagacga atcctccagc acagcctaca tgcaactcag cagcctagca 720 

tctgaggact ctgcggtcta tttctgtgca agacgggaga ctacgacggt aggccgttat 780 

tactatgcta tggactactg gggccaaggg accacggtca ccgtctcctc cggaggtggt 840 

ggatcccagg ttcagctggt gcagtccggc gccgaggtga agaagccggg cgcttctgtg 900 

aaggtcagct gtaaagccag tggctacaca ttcaccaggt acactatgca ctgggtgcgc 960 

caggcacccg ggcaggggct ggaatggatc gggtacatca atccttcccg cggttatact 1020 

aactataatc aaaagttcaa agaccgcgtg acaattacga ccgataagag ttcatccacc 1080 
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046483-6073-00-w0.602595 sequence listing.txt 
gcttacttac agatgaactc cctcaagaca gaggacaccg ccgtgtacta ctgtgcccgc 1140 

tactacgacg accattactg cctggactac tggggccagg ggaccaccgt aaccgtcagt 1200 

agtggcgggg gcggcagtca gatcgtgctg acccagagtc cggcgaccct gagtctgtct 1260 

cctggtgagc gcgcaacgct gacgtgctca gcctcctcga gtgcctctta tatgaactgg 1320 

taccagcaga agcccggcaa ggcccctaag cgctggatct acgacacctc gaagctagct 1380 

tcgggcgtcc cctcccggtt ctcgggctcg gggtcgggca cggactattc tctgaccatc 1440 

aacagtctgg aggcagagga cgccgcaacc tactactgcc agcagtggag ttcgaatcct 1500 

ttcacgtttg ggcaggggac caaggtggaa atcaaacacc atcaccacca tcactaataa 1560 

gcggccgc 1568 

<210> 	18 
<211> 	1568 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	18 
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt ccactccgac 60 

tacaaagatg atgacgataa ggatatccag ctgacccagt ctccagcttc tttggctgtg 120 

tctctagggc agagggccac catctcctgc aaggccagcc aaagtgttga ttatgatggt 180 

gatagttatt tgaactggta ccaacagatt ccaggacagc cacccaaact cctcatctat 240 

gatgcatcca atctagtttc tgggatccca cccaggttta gtggcagtgg gtctgggaca 300 

gacttcaccc tcaacatcca tcctgtggag aaggtggatg ctgcaaccta tcactgtcag 360 

caaagtactg aggatccgtg gacgttcggt ggagggacca agctcgagat caaaggtggt 420 

ggtggttctg gcggcggcgg ctccggtggt ggtggttctc aggtgcagct gcagcagtct 480 

ggggctgagc tggtgaggcc tgggtcctca gtgaagattt cctgcaaggc ttctggctat 540 

gcattcagta gctactggat gaactgggtg aagcagaggc ctggacaggg tcttgagtgg 600 

attggacaga tttggcctgg agatggtgat actaactaca atggaaagtt caagggtaaa 660 

gccactctga ctgcagacga atcctccagc acagcctaca tgcaactcag cagcctagca 720 

tctgaggact ctgcggtcta tttctgtgca agacgggaga ctacgacggt aggccgttat 780 

tactatgcta tggactactg gggccaaggg accacggtca ccgtctcctc cggaggtggt 840 

ggatcccagg ttcagctggt gcagtccggc gccgaggtga agaagccggg cgcttctgtg 900 

aaggtcagct gtaaagccag tggctacaca ttcaccaggt acactatgca ctgggtgcgc 960 

caggcacccg ggcaggggct ggaatggatc gggtacatca atccttcccg cggttatact 1020 

aactatgctc aaaagttcca agaccgcgtg acaattacga ccgataagag ttcatccacc 1080 

gcttacttac agatgaactc cctcaagaca gaggacaccg ccgtgtacta ctgtgcccgc 1140 

tactacgacg accattactg cctggactac tggggccagg ggaccaccgt aaccgtcagt 1200 
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046483-6073-00-w0.602595 sequence listing.txt 

agtggcgggg gcggcagtca gatcgtgctg acccagagtc cggcgaccct gagtctgtct 1260 

cctggtgagc gcgcaacgct gacgtgctca gcctcctcga gtgcctctta tatgaactgg 1320 

taccagcaga agcccggcaa ggcccctaag cgctggatct acgacacctc gaagctagct 1380 

tcgggcgtcc cctcccggtt ctcgggctcg gggtcgggca cggactattc tctgaccatc 1440 

aacagtctgg aggcagagga cgccgcaacc tactactgcc agcagtggag ttcgaatcct 1500 

ttcacgtttg ggcaggggac caaggtggaa atcaaacacc atcaccacca tcactaataa 1560 

gcggccgc 1568 

<210> 	19 
<211> 	1568 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	19 
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt ccactccgac 60 

tacaaagatg atgacgataa ggatatccag ctgacccagt ctccagcttc tttggctgtg 120 

tctctagggc agagggccac catctcctgc aaggccagcc aaagtgttga ttatgatggt 180 

gatagttatt tgaactggta ccaacagatt ccaggacagc cacccaaact cctcatctat 240 

gatgcatcca atctagtttc tgggatccca cccaggttta gtggcagtgg gtctgggaca 300 

gacttcaccc tcaacatcca tcctgtggag aaggtggatg ctgcaaccta tcactgtcag 360 

caaagtactg aggatccgtg gacgttcggt ggagggacca agctcgagat caaaggtggt 420 

ggtggttctg gcggcggcgg ctccggtggt ggtggttctc aggtgcagct gcagcagtct 480 

ggggctgagc tggtgaggcc tgggtcctca gtgaagattt cctgcaaggc ttctggctat 540 

gcattcagta gctactggat gaactgggtg aagcagaggc ctggacaggg tcttgagtgg 600 

attggacaga tttggcctgg agatggtgat actaactaca atggaaagtt caagggtaaa 660 

gccactctga ctgcagacga atcctccagc acagcctaca tgcaactcag cagcctagca 720 

tctgaggact ctgcggtcta tttctgtgca agacgggaga ctacgacggt aggccgttat 780 

tactatgcta tggactactg gggccaaggg accacggtca ccgtctcctc cggaggtggt 840 

ggatcccagg ttcagctggt gcagtccggc gccgaggtga agaagccggg cgcttctgtg 900 

aaggtcagct gtaaagccag tggctacaca ttcaccaggt acactatgca ctgggtgcgc 960 

caggcacccg ggcaggggct ggaatggatc gggtacatca atccttcccg cggttatact 1020 

aactataatc aaaaggtcaa agaccgcttg acaattacga ccgataagag ttcatccacc 1080 

gcttacttac agatgaactc cctcaagaca gaggacaccg ccgtgtacta ctgtgcccgc 1140 

tactacgacg accattactg cctggactac tggggccagg ggaccaccgt aaccgtcagt 1200 

agtggcgggg gcggcagtca gatcgtgctg acccagagtc cggcgaccct gagtctgtct 1260 
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6T aftd 
HET 	622D666626 6DD6D626D6 6222612666 112626162D 2aDD66.266D 6612622126 

ONT 	PPP6PD61D2 26122D2161 DD6622662D aDDDPP6PP6 6PP6P6DD6P 2266666612 

09ZT 	6261=266 6DD6616D26 2622D26611 116D26D216 2662626226 D26621D122 

OUT 	DaD626D221 PaDaD6PDD2 P6PDD666PD 6P2DP16D6D DDDD6D26PD 6D6P66PD6P 

OPTT 	D116226162 6261D22616 1266266226 PP6PP6PP6P DD111.26DD6 aD62161D66 

OSOT 	1'26'2'266'26P PDIDPIDPPP DP16PDDP6P 612111=2 PDPPPDaTel 21.2161DDaD 

OZOT 	PPP6PP26PD 6666DPP2D6 aD2111=2 DI:211661pp Da6aDDaDal DD16666161 

096 	aD2666DD66 laDDD6D666 aDa2D21D12 1.26161DD6D laD2661D66 66626D2D2D 

006 	6162D6D666 666D66D62D D66DD616D6 6.262DDD6D6 aDDD161DDD D62D6D16D6 

O17 	DaPDDPDDD6 D66DDPDPPD DPDDP6D6DD 6D6PDD6D26 DPDDPPD6DD 66D6aDaa6t 

OSL 	Da6DD2P16D aD2D2D666P DD66661Dal DP6D1PDT26 16666661D1 26126D2116 

OZL 	DPD66PDD6D 611211216a PDD61DPDP6 aDaDD66226 aD162DD166 162D61D121 

099 	DD6DD2P6PD 121D 1622D2 6DD6DD111.2 DD261662D2 6662DD116D 12DD162121 

009 	16=21.26D DaD26D26DD DD21D1211.2 D666126616 2661DD6662 2D666DD61.2 

OVS 	62D26D6166 61666D1266 aDD116.26D1 DaaDDI.D.211 66DD1D6662 2D611D1D12 

OSP 	62221D1626 26666DDD62 2622616626 DD6266D626 PDDIffeaDPP D6166P6DD1 

UV 	D66666D662 66DD166626 6D66D66162 666D66666D 66622D1262 661D6222D2 

09E 	66662DD66D alaD2D212D Da2laDaD22 Da1.22D62D1 61D21D2aDD 26D6D11126 

00E 	2266DD62D2 aD16.2DDaDa 2DD2611DD2 DalD26DD2D 6616266616 2D666DaDal 

OVZ 	D6D6DaaDD6 16D6616262 661D162162 aD6D26D2aD 1.261D61D62 2DDDDD6622 

OST 	666DDD6226 2D62DD2166 aDD611DDD6 DDaDDaDaPD 6662Da62DD 6.26DD6aDD2 

OZT 	Da21D2D166 6DD2626661 66DaDD6162 611D626DaD DDD6262DDD 2D1D62DDT2 

09 	DD6D62D2DD 16D66DD2DD 6DD2DD6616 DaDD1161DD 12D12D611D 1661D66612 
OZ 	<0017> 

paz!_sallauAs AffeppuaLID 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 

OLI7T 	<TTZ> 
OZ 	<OW> 

89ST D6DD66D6 

09ST 	PPaPPlaeDa 2DD2DDPDT2 DD2D222DT2 226616622D D266662D66 61116D2Dal 

OOST 	aDD12.26D1l 6266162D62 DD61D21D21 DD22D6DD6D 266262D662 661D162D22 

01717T 	Da2DD.261D1 Da1.21D266D 2D666D1666 6D1D666DaD 1166DDDaDD DD16D666D1 

HET 	aD621D6226 DaDD2D26D2 aD12661D6D 6.2.21DDDD66 22D66DDD62 262D62Dael 

ONT 	661D226121 211DaDD616 26DaDDaDD6 2D1D616D26 aD6D22D6D6 D6261661DD 
ax1.6upsq aDuanbas S6SZ09.0M-00-E109-£8179170 



OZ aftd 
ZZ <OW> 

ZSVT PP appap6papp DDD6aDDD66 pp6appppla DDD6DP6DP1 

01717T DD2D266P2D DPDD6PDP16 ppap1666.2D yealapp661 p6a2D6666.2 pp6666.266D 

HET D6D6p6D66.2 p.261.266611 .26.2616.2yea Dp66.266D66 I:26.2.21.26pp .26.2p6app.26 

ONT appael6aDD 66.2.266pDap DDPP6P266P P6P6DD6PPP 6666661.26p 61=2666D 

09ZT D6616a26.26 ppy2661111 6Dp6a216.26 6.26.26.2.26Dp 66papapppa D6p6pppapa 

OUT DaD6PDDPP6 PDD666PD6P PDP16D6DDD DD6DP6PD6D 6P66PD6PDa 16'2'2616'26P 

OPTT 6app.26161.2 66.266.2.26pp 6PP6PP6PDD 111.26Dp6ap 6.2161D661.2 	6.2.266.26.2.2D 

OSOT laelDPPPDP 16PDD26P61 PlaTeDDPPD ppppaapapa pabappappp .26.2.2.26.2D66 

OZOT 66yeppp6ap palamepa .21166apppa 6appapaapp 166661611D .2666DD6611 

096 DDD6D6661D apppapapap 616app6pla D2661D6666 6.26yeyeD61 6.2D6D66666 

006 6D66D6pDp6 6DD616D66.2 6.2pDp6p6ap Dpa6aDDDD6 pp6D16D6D1 PDDPDDD6D6 

OVS 6DDPDPPDDP DDP6D6DD6D 6PDD6D26D2 DD22D6DD66 D66D116.2.21 66a261661D 

OSL Da21666.2DD 666611.211p 6plapp661D 116DDPDDPD apalap66D6 pp6a2D6161 

OZL yell:21616D D6DD2D266P 6DDPPPP6aD Dpapp.261.26 pppapap161 DD6PDPPPPP 

099 PD1DP6DP6D 6D6DaDaP2D PD1166DD66 6PPD116PPD 66DPPDP1DP P6DPDP6666 

009 DP6D66PDDD PaDaPP6PD6 6D166616P6 6aDD66PPPD 66DDDDD66P DD6D116661 

OVS D.2.261.2661D Da6pappapa apppp1a266 Dpapp61D6D 61D6.261D66 D6apapap66 

OSP 666pDaepp6 1661a266D6 666616.26.26 Da6D1D6pD6 166.26D6pD6 6D66D66.266 

UV Dpap66D66D 66D66DD166 6666666.266 6PPDaPPP6D 166PPDDP66 6166P66Dal 

09E DaeDlaDDD6 166P66PPD6 P6PDPPDD61 DalaelPDPD D6DD6DP66P 6.2D66.2661D 

00E aDaDPPDTeD DPPlaDDPDa app6app166 Dpap6616.2D 661D1D1166 ppDa6DDD16 

OVZ D66pDaD666 PDaPP16PDD 6DD6DPDDT2 6aDDI.DPPPD DaeDa6PDT2 6PDD6P26PD 

OST 6.2D1116611 pp6applapp apap666Dal 6yea26616D 6.2.2.261Dapp 6D6DD616Dp 

OZT D1ppy21166 PP6P66PPDD DDDP616DD1 6PDDlaa266 DDD6PPPDDD .261D61611.2 

09 6.2616.2a2D6 16D66Daepp 6.2yeDD6616 61D11161DD appapp6a6D 166166661p 
-CZ 	<00t> 

paz!_sallauAs AffeppuaLID 	<m> 
<OZZ> 

LPPH-P-Jv 	<ETZ> 
VNG 	<ZTZ> 
ZSVT 	<TTZ> 

OLPT ppappap6D1 

-CZ 	<OW> 

DDDDD6aDDD 66.2p6apppp 

01717T lappD6D.26D PaDDPD266P PDDPDD6PDP 16pDaD1666 ppaellapp6 61.26a2D666 

ax1.6upsq aDuanbas S6SZ09.0M-00-E109-£8179170 
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<211> 	1515 
<212> 	DNA 
<213> 	Artificial 

<220> 
<223> 	Chemically synthesized 

<400> 	22 
atgggatgga gctgtatcat cctcttcttg gtagcaacag ctacaggtgt ccactccgac 60 

tacaaagatg atgacgataa ggatatccag ctgacccagt ctccagcttc tttggctgtg 120 

tctctagggc agagggccac catctcctgc aaggccagcc aaagtgttga ttatgatggt 180 

gatagttatt tgaactggta ccaacagatt ccaggacagc cacccaaact cctcatctat 240 

gatgcatcca atctagtttc tgggatccca cccaggttta gtggcagtgg gtctgggaca 300 

gacttcaccc tcaacatcca tcctgtggag aaggtggatg ctgcaaccta tcactgtcag 360 

caaagtactg aggatccgtg gacgttcggt ggagggacca agctcgagat caaaggtggt 420 

ggtggttctg gcggcggcgg ctccggtggt ggtggttctc aggtgcagct gcagcagtct 480 

ggggctgagc tggtgaggcc tgggtcctca gtgaagattt cctgcaaggc ttctggctat 540 

gcattcagta gctactggat gaactgggtg aagcagaggc ctggacaggg tcttgagtgg 600 

attggacaga tttggcctgg agatggtgat actaactaca atggaaagtt caagggtaaa 660 

gccactctga ctgcagacga atcctccagc acagcctaca tgcaactcag cagcctagca 720 

tctgaggact ctgcggtcta tttctgtgca agacgggaga ctacgacggt aggccgttat 780 

tactatgcta tggactactg gggccaaggg accacggtca ccgtctcctc cgcggccgca 840 

accacgacgc cagcgccgcg accaccaaca ccggcgccca ccatcgcgtc gcagcccctg 900 

tccctgcgcc cagaggcgtg ccggccagcg gcggggggcg cagtgcacac gagggggctg 960 

gacttcgcct gtgatatcta catctgggcg cccttggccg ggacttgtgg ggtccttctc 1020 

ctgtcactgg ttatcaccct ttactgcaaa cggggcagaa agaaactcct gtatatattc 1080 

aaacaaccat ttatgagacc agtacaaact actcaagagg aagatggctg tagctgccga 1140 

tttccagaag aagaagaagg aggatgtgaa ctgagagtga agttcagcag gagcgcagac 1200 

gcccccgcgt acaagcaggg ccagaaccag ctctataacg agctcaatct aggacgaaga 1260 

gaggagtacg acgttttgga caagagacgt ggccgggacc ctgagatggg gggaaagccg 1320 

agaaggaaga accctcagga aggcctgtac aatgaactgc agaaagataa gatggcggag 1380 

gcctacagtg agattgggat gaaaggcgag cgccggaggg gcaaggggca cgatggcctt 1440 

taccagggtc tcagtacagc caccaaggac acctacgacg cccttcacat gcaggccctg 1500 

ccccctcgct aataa 1515 
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