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Leu Glu Glu Val Asp Ser Thr Ser Ser Ala Ile Phe Asp Ala Met Lys Met Val Trp Ile Ser
Pro Thr Glu Phe Arg (SEQ ID NOQ:14);
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Gln Gly Asp Arg Asp Glu Thr Leu Pro Met lle Leu Arg Ala Met Lys Met Glu Val Tyr
Asn Pro Gly Gly His Glu Lys (SEQ ID NO:15);

Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Glu Ala Gln Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr Asn Tyr (SEQ ID NO:16);

Met Ala Ser Ser Asp Asp Gly Leu Leu Thr He Phe Asp Ala Thr Lys Met Met Phe Ile
Arg Thr (SEQ ID NO:17);

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys Met Glu Leu His
Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO:18);

Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn lle Phe Glu Ala Met Lys Met Tyr Val lle Thr
(SEQ ID NO:19);

Ser Val Vai Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys Met Val Tyr His Ser
Gly Ala Gin Ser Gly Gln (SEQ ID NO:20);

Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys Met Glu Phe Val
Thr Ser Val Gln Phe (SEQ ID NO:21);

Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys Met Glu Val Ser
Thr (SEQ ID NO:22);

Ala Thr Ala Gly Pro Leu His Glu Pro Asp Ile Phe Leu Ala Met Lys Met Glu Val Val
Asp Val Thr Asn Lys Ala Gly GIn (SEQ ID NO:23);

Ser Met Trp Glu Thr Leu Asn Ala Gin Lys Thr Val Leu Leu (SEQ ID NO:24);

Ser His Pro Ser Gin Leu Met Thr Asn Asp Ile Phe Glu Gly Met Lys Met Leu Tyr His
(SEQ ID NO:25);
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Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr Ile Phe Ala Ala Met Lys Met Gln Trp Trp
Asn Pro Gly (SEQ ID NO:27);

Val Met Glu Thr Gly Leu Asp Leu Arg Pro Ile Len Thr Gly Met Lys Met Asp Trp lle
Pro Lys (SEQ ID NO:28);

Leu His His Ile Leu Asp Ala Gln Lys Met Val Trp Asn His Arg (SEQ ID NO:30);
Pro Gln Gly Ile Phe Glu Ala Gln Lys Met Leu Trp Arg Ser (SEQ ID NO:31);

Leu Ala Gly Thr Phe Glu Ala Leu Lys Met Ala Trp His Glu His (SEQ ID NO:32);
Leu Asn Ala Ile Phe Giu Ala Met Lys Met Glu Tyr Ser Gly (SEQ ID NO:33);

Leu Gly Gly Ile Phe Glu Ala Met Lys Met Glu Leu Arg Asp (SEQ ID NO:34);
Leu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly (SEQ ID NO:35);
Leu Ser Thr Ile Met Glu Gly Met Lys Met Tyr lle Gln Arg Ser (SEQ ID NO:36);
Leu Ser Asp Ile Phe Glu Ala Met Lys Met Val Tyr Arg Pro Cys (SEQ ID NO:37);
Len Glu Ser Met Leu Glu Ala Met Lys Met Gln Trp Asn Pro Gln (SEQ ID NO:3 3);
Leu Ser Asp Ile Phe Asp Ala Met Lys Met Val Tyr Arg Pro Gln (SEQ ID NO:39);
Leu Ala Pro Phe Phe Glu Ser Met Lys Met Val Trp Arg Glu His (SEQ ID NO:40);
Leu Lys Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Thr Ala Met (SEQ ID NO:41);
Leu Glu Gly Tle Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser (SEQ ID NO:42);

Leu Leu Gin Thr Phe Asp Ala Met Lys Met Glu Trp Leu Pro Lys (SEQ ID NO:43);
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Val Phe Asp lle Leu Glu Ala Gln Lys Val Val Thr Leu Arg Phe (SEQ ID NO:44);
Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ ID NO:45);
Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu (SEQ ID NO:46);
Leu Lys Glu Ile Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro (SEQ ID NO:47);
Leu Gly Gly Ile Glu Ala Gin Lys Met Leu Leu Tyr Arg Gly Asn (SEQ ID NO:48),

Arg Pro Val Leu Glu Asn lle Phe Glu Ala Met Lys Met Glu.Val Trp Lys Pro (SEQ ID
NO:50);

Arg Ser Pro Ile Ala Glu Ile Phe Glu Ala Met Lys Met Glu Tyr Arg Glu Thr (SEQ ID
NO:51);

Gln Asp Ser Ile Met Pro Ile Phe Glu Ala Met Lys Met Ser Trp His Val Asn (SEQ ID
NO:52);

Asp Gly Val Leu Phe Pro Ile Phe Glu Ala Met Lys Met Ile Arg Leu Glu Thr (SEQ ID
NO:53);

Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met lle Tyr His Asp Leu (SEQ ID
NO:54),

Asp Val Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr Ile Thr Lys (SEQ ID
NO:55);

Pro Asn Asp Leu Giu Arg Ile Phe Asp Ala Met Lys Ile Val Thr Val His Ser (SEQ ID
NO:56),

Thr Arg Ala Leu Leu Glu Ile Phe Asp Ala Gln Lys Met Leu Tyr Gln His Leu (SEQ ID
NO:57);
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Arg Asp Val His Val Gly Ile Phe Glu Ala Met Lys Met Tyr Thr Val Glu Thr (SEQID
NO:58);

Gly AspLys Leu Thr Glu [le Phe Glu Ala Met Lys Ile Gln Trp Thr Ser Gly (SEQ ID
NO:59);

Leu Glu Gly Leu Arg Ala Val Phe Glu Ser Met Lys Met Glu Leu Ala Asp Glu (SEQ ID
NO:60);

Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu Asp Thr (SEQ ID
NO:61);

Gly Leu Pro Leu Gln Asp Tle Leu Glu Ser Met Lys Ile Val Met Thr Ser Gly (SEQ ID
NO:62);

Arg Val Pro Leu Glu Ala Ile Phe Giu Gly Ala Lys Met Ile Trp Val Pro Asn Asn (SEQ
ID NO:63);

Pro Met Ile Ser His Lys Asn Phe Glu Ala Met Lys Met Lys Phe Val Pro Glu (SEQ ID
NO:64);

' Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Ghu Trp His Pro Ser (SEQ ID

NO:65);

Gin Pro Ser Leu Leu Ser Ile Phe Glu Ala Met Lys Met Gln Ala Ser Leu Met (SEQ ID
NO:66);

Leu Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gln 1le Ser (SEQ ID
NO:67);

Asp Glu Glu Leu Asn Gln Hle Phe Glu Ala Met Lys Met Tyr Pro Leu Val His Val Thr
Lys (SEQ ID NO:68); '
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Ser Asn Leu Val Ser Leu Leu His Ser Gin Lys lle Leu Trp Thr Asp Pro Gln Ser Phe Gly
(SEQ ID NO:70);

Leu Phe Leu His Asp Phe Leu Asn Ala Gin Lys Val Glu Leu Tyr Pro Val Thr Ser Ser
Gly (SEQ ID NO:71);

Ser Asp Ile Asn Ala Leu Leu Ser Thr Gin Lys Ile Tyr Trp Ala His (SEQ ID NO:72);

Met Ala Ser Ser Leu Arg Gln Ile Leu Asp Ser Gln Lys Met Glu Trp Arg Ser Asn Ala
Gly Gly Ser (SEQ ID NO:73);

Met Ala His Ser Leu Val Pro lle Phe Asp Ala Gln Lys Ile Ghu Trp Arg Asp Pro Phe Gly
Gly Ser (SEQ ID NO:75);

Met Gly Pro Asp Leu Val Asn Ile Phe Glu Ala Gln Lys Ile Glu Trp His Pro Leu Thr Gly
Gly Ser (SEQ ID NO:76);

Met Ala Phe Ser Leu Arg Ser Hle Leu Glu Ala Gin Lys Met Glu Leu Arg Asn Thr Pro
Gly Gly Ser (SEQ ID NO:77);

Met Ala Gly Gly Leu Asn Asp He Phe Glu Ala Gin Lys lle Glu Trp His Glu Asp Thr
Gly Gly Ser (SEQ ID NO:78);

Met Ser Ser Tyr Leu Ala Pro Ile Phe Glu Ala Gln Lys Ile Glu Trp His Ser Ala Tyr Gly
Gly Ser (SEQ ID NQ:79);

Met Ala Lys Ala Leu Gln Lys Ile Leu Glu Ala Gln Lys Met Glu Trp Arg Ser His Pro
Gly Gly Ser (SEQ ID NO:80);

Met Ala Phe Gln Leu Cys Lys He Phe Tyr Ala Gln Lys Met Glu Trp His Gly Val Gly
Gly Gly Ser (SEQ ID NO:81);
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Met Ala Gly Ser Leu Ser Thr Ile Phe Asp Ala Gln Lys Ile Glu Trp His Val Gly Lys Gly
Gly Ser (SEQ ID NO:82);

Met Ala Gin Gln Leu Pro Asp Ile Phe Asp Ala Gin Lys lle Glu Trp Arg lie Ala Gly Gly
Gly Ser (SEQ ID NO:83);

Met Ala Gln Arg Leu Phe His Ile Leu Asp Ala Gin Lys Ile Glu Trp His Gly Pro Lys Gly
Gly Ser (SEQ ID NO:34),

Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Gln Lys Met Glu Trp Arg His Phe Val
Gly Gly Ser (SEQ ID NQ:85);

Met Ala Trp Ser Leu Lys Pro Ile Phe Asp Ala Gin Lys Ile Glu Trp His Ser Pro Gly Gly
Gly Ser (SEQ ID NO:386);

Met Ala Leu Gly Leu Thr Arg Tle Leu Asp Ala Gin Lys Ile Glu Trp His Arg Asp Ser
Gly Gly Ser (SEQ ID NO:87);

Met Ala Gly Ser Leu Arg Gln Ile Leu Asp Ala Gln Lys Ile Glu Trp Arg Arg Pro Leu
Gly Gly Ser (SEQ ID NO:88), Bt

Met Ala Asp Arg Leu Ala Tyr Ile Leu Glu Ala Gln Lys Met Glu Trp His Pro His Lys
Gly Gly Ser (SEQ ID NO:89).
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(16) JP 2004-532024 A 2004.10.21

Leu Glu Glu Val Asp Ser Thr Ser Ser Ala Ile Phe Asp Ala Met Lys Met Val Trp lle Ser
Pro Thr Glu Phe Arg (SEQ ID NO:14);

Gln Gly Asp Arg Asp Glu Thr Leu Pro Met Ile Leu Arg Ala Met Lys Met Glu Val Tyr
Asn Pro Gly Gly His Glu Lys (SEQ ID NO:15);

Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Giu Ala Gin Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr Asn Tyr (SEQ ID NO:16);

Met Ala Ser Ser Asp Asp Gly Leu Leu Thr Ile Phe Asp Ala Thr Lys Met Met Phe Ile
Arg Thr (SEQ ID NO:17);

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys Met Glu Leu His
Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO:18);

Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn He Phe Glu Ala Met Lys Met Tyr Val lle Thr
(SEQ ID NO:19);

-Ser Val Val Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys Met Val Tyr His Ser
Gly Ala Gin Ser Gly Gln (SEQ ID NO:20);

Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys Met Glu Phe Val
Thr Ser Val Gln Phe (SEQ ID NO:21);

Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys Met Glu Val Ser
Thr (SEQ ID NO:22);
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(17) JP 2004-532024 A 2004.10.

Ala Thr Ala Gly Pro Leu His Glu Pro Asp Ile Phe Leu Ala Met Lys Met Glu Val Val
Asp Val Thr Asn Lys Ala Gly Gln (SEQ ID NO:23);

Ser Met Trp Glu Thr Leu Asn Ala Gln Lys Thr Val Leu Len (SEQ ID NO:24),

Ser His Pro Ser Gin Leu Met Thr Asn Asp Ile Phe Glu Gly Met Lys Met Leu Tyr His
(SEQ ID NO:25);

Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr lle Phe Ala Ala Met Lys Met Gin Trp Trp
Asn Pro Gly (SEQ ID NO:27);

Val Met Glu Thr Gly Leu Asp Leu Arg Pro Ile Leu Thr Gly Met Lys Met Asp Trp Ile
Pro Lys (SEQ ID NO:28);

Leu His His [le Leu Asp Ala Gln Lys Met Val Trp Asn His Arg (SEQ ID NO:30);
Pro Gln Gly Ile Phe Glu Ala Gln Lys Met Leu Trp Arg Ser (SEQ ID NO:31);

Leu Ala Gly Thr Phe Glu Ala Len Lys Met Ala Trp His Glu His (SEQ ID NO:32);
Leu Asn Ala Iie Phe Glu Ala Met Lys Met Glu Tyr Ser Gly (SEQ ID NO:33);

Leu Gly Gly Ile Phe Glu Ala Met Lys Met Glu Leu Arg Asp (SEQ ID NO:34);
LeuLeu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly (SEQ ID NO:35);
Leu Ser Thr Ile Met Glu Gly Met Lys Met Tyr Ile Gln Arg Ser (SEQ ID NO:36);
Leu Ser Asp Ile Phe Glu Ala Met Lys Met Val Tyr Arg Pro Cys (SEQ ID NO:37);
Leu Glu Ser Met Leu Glu Ala Met Lys Met Gin Trp Asn Pro Gin (SEQ ID NO:38);

Leu Ser Asp Ile Phe Asp Ala Met Lys Met Val Tyr Arg Pro Gin (SEQ ID NO:39);
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(18) JP 2004-532024 A 2004.10.

Leu Ala Pro Phe Phe Glu Ser Met Lys Met Val Trp Arg Glu His (SEQ ID NO:40);
L;u Lys Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Thr Ala Met (SEQ ID NO:41);
Leu Glu Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser (SEQ ID NO:42),
Leu Leu Gln Thr Phe Asp Ala Met Lys Met Glu Trp Leu Pro Lys (SEQ ID NO:43);
Val Phe Asp Ile Leu Glu Ala Gln Lys Val Val Thr Leu Arg Phe (SEQ ID NO:44);
Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ 1D NO:45);
Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu (SEQ ID NO:46);
Leu Lys Glu Ile Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro (SEQ ID NO:47);
Leu Gly Gly Ile Glu Ala GIn Lys Met Leu Leu Tyr Arg Gly Asn (SEQ ID NO:48);

Arg Pro-Val Leu Glu Asn lle Phe Glu Ala Met Lys Met Glu Val Trp Lys Pro (SEQ ID
NO:50);

Arg Ser Pro Ile Ala Glu Ile Phe Glu Ala Met Lys Met Glu Tyr Arg Glu Thr (SEQ ID
NO:51);

Gln Asp Ser lle Met Pro Ile Phe Glu Ala Met Lys Met Ser Trp His Val Asn (SEQID
NO:52);

Asp Gly Val Leu Phe Pro Ile Phe Glu Ala Met Lys Met Hle Arg Leu Glu Thr (SEQID
NO:53);

Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met Ile Tyr His Asp Len (SEQ ID
NO:54);
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(19) JP 2004-532024 A 2004.10.21

Asp Val Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr lle Thr Lys (SEQID
NO:55),

Pro Asn Asp Leu Giu Arg Ile Phe Asp Ala Met Lys Ile Val Thr Val His Ser (SEQID
NO:56);

Thr Arg Ala Leu Leu Glu lle Phe Asp Ala Gln Lys Met Leu Tyr GIn His Leu (SEQID
NG5y,

Arg Asp Val His Val Gly lle Phe Giu Ala Met Lys Met Tyr Thr Val Glu Thr (SEQID
NO:58);

Gly AspLys Leu Thr Glu lle Phe Glu Ala Met Lys Ile Gin Trp Thr Ser Gly (SEQ ID
NO:59);

Leu Glu Gly Leu Arg Ala Val Phe Glu Ser Met Lys Met Glu Leu Ala Asp Glu (SEQ ID
NO:60);

Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu Asp Thr (SEQ ID
NQO:61);

Gly Leu Pro Leu Gln Asp Ile Leu Glu Ser Met Lys Ile Val Met Thr Ser Gly (SEQ ID
NO:62);

Arg Val Pro Leu Glu Ala lle Phe Glu Gly Ala Lys Met Ile Trp Val Pro Asn Asn (SEQ
ID NO:63);

Pro Met Ile Ser His Lys Asn Phe Glu Ala Met Lys Met Lys Phe Val Pro Glu (SEQID
NO:64);

Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Glu Trp His Pro Ser (SEQID
NO:65);
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(20) JP 2004-532024 A 2004.10.21

Gln Pro Ser Leu Leu Ser lle Phe Glu Ala Met Lys Met Gln Ala Ser Leu Met (SEQ ID
NO:66);

Leu Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gln Ile Ser (SEQ ID
NO:67);

Asp Glu Glu Leu Asn Gln Ile Phe Glu Ala Met Lys Met Tyr Pro Leu Val His Val Thr
Lys (SEQ ID NO:68);

Ser Asn Leu Val Ser Leu Leu His Ser Gln Lys Ile Leu Trp Thr Asp Pro Gln Ser Phe Gly
(SEQ ID NO:70);

Leu Phe Leu His Asp Phe Leu Asn Ala Gin Lys Val Glu Leu Tyr Pro Val Thr Ser Ser
Gly (SEQ ID NO:71);

Ser Asp Ile Asn Ala Leu Leu Ser Thr Gln Lys Ile Tyr Trp Ala His (SEQ ID NO:72);

Met Ala Ser Ser Leu Arg Gln Tle Leu Asp Ser Gln Lys Met Giu Trp Arg Ser Asn Ala
Gly Gly Ser (SEQ ID NOQ:73);

Met Ala His Ser Leu Val Pro Tle Phe Asp Ala Gln Lys Ile Glu Trp Arg Asp Pro Phe Gly
Gly Ser (SEQ ID NO:75);

Met Gly Pro Asp Leu Val Asn Ile Phe Glu Ala Gin Lys Ile Glu Trp His Pro Leu Thr Gly
Gly Ser (SEQ ID NO:76);

Met Ala Phe Ser Leu Arg Ser lle Leu Glu Ala Gl Lys Met Glu Leu Arg Asn Thr Pro
Gly Gly Ser (SEQ ID NO:77);

Met Ala Gly Gly Leu Asn Asp [le Phe Glu Ala Gin Lys Ile Glu Trp His Glu Asp Thr
Gly Gly Ser (SEQ ID NO:78);
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(21) JP 2004-532024 A 2004.10.21

. Met Ser Ser Tyr Leu Ala Pro Ile Phe Glu Ala Gin Lys Ile Glu Trp His Ser Ala Tyr Gly
Gly Ser (SEQ ID NO:79);

Met Ala Lys Ala Leu Gln Lys Ile Leu Glu Ala Gin Lys Met Glu Trp Arg Ser His Pro
Gly Gly Ser (SEQ ID NO:80);

Met Ala Phe GIn Leu Cys Lys Ile Phe Tyr Ala Gln Lys Met Glu Trp His Gly Val Gly 10
Gly Gly Ser (SEQ ID NO:81);

Met Ala Gly Ser Leu Ser Thr Ile Phe Asp Ala Gln Lys Ile Glu Trp His Val Gly Lys Gly
Gly Ser (SEQ ID NO:82);

Met Ala Gin Gln Leu Pro Asp Ile Phe Asp Ala Gln Lys Ile Glu Trp Arg Ile Ala Gly Gly

Gly Ser (SEQ ID NO:83);
20

Gly Ser (SEQ ID NQ:84);

Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Gln Lys Met Glu Trp Arg His Phe Val
Gly Gly Ser (SEQ ID NO:85);

Met Ala Trp Ser Leu Lys Pro Ile Phe Asp Ala Gln Lys Ile Glu Trp His Ser Pro Gly Gly
Gly Ser (SEQ ID NO:86);

30

Met Ala Leu Gly Leu Thr Arg e Leu Asp Ala Gln Lys Ile Glu Trp His Arg Asp Ser
Gly Gly Ser (SEQ ID NO:87);

Met Ala Gly Ser Leu Arg Gln Ile Leu Asp Ala Gln Lys Ile Glu Trp Arg Arg Pro Leu
Gly Gly Ser (SEQ ID NO:88), BRU
40

Met Ala Asp Arg Leu Ala Tyr Ile Leu Glu Ala GIn Lys Met Glu Trp His Pro His Lys

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ Met Ala Gln Arg Leu Phe His Ile Leu Asp Ala Gln Lys Ile Glu Trp His Gly Pro Lys Gly
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
~ GlyGly Ser (SEQ ID NO:89)
[
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OoD1s0000000000

O0D0o0ooo

0000000000000 0DU0o0Do0DoDO0D0DO0oo0DOoODO0OD0DO0OO0ODOOdSEQ ID NO. 7800
0150000 0000000000000 D0D0ODO0O0O0OSEQ IDNO. 200 00O OO

Gly Leu Asn Asp lle Phe Glu Ala GIn Lys Ile Glu Trp His Glu

(SEQ ID NO. 2)
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Protein Analysis

Field of the Invention

The present invention relates to a method of producing arrays for conducting protein
analysis, in particular of antibodies, antigens or antibody binding proteins, to protein
arrays produced, methods of conducting analysis using them and novel entities
incorporated in them. More specifically, the process relates to a method of producing a
range of antibodies and/or antigens and immobilising these in an array, for use in protein

or binding analysis.

Background
The concept of attaching a number of different proteins to surface supports to form an
“array” of proteins has been widely described in the literature (see for example

EP0063810, WO084/03151, US5143854).

Recently, there has been a growing interest in the concept of manufacturing devices
whereby large numbers of proteins of various classes are arrayed onto different types of
solid supports. Examples include antigen, antibody, protein (protein-protein interaction)

and functional enzymes arrays.

The background to the technology, and the potential uses for such devices, are
thoroughly catalogued in the literature (Joos ef al Electrophoresis 2000, 21, 2641-2650,
Haab er al Genome Biology 2000 1(6), Borrebaeck Immunology Today, August 2000)
and exampleé of potential utility can be found in a number of recent patent applications
including WO 00/07024, WO 99/40434, WO 99/39210 and WO00/54046.

The concept of creating antigen arrays was described in EP 0063810 in'1982. It was
reported that antigens and antibodies could be bound to a porous solid support enabling
an unlimited number of antibody-antigen interactions to be conducted simultaneously.
To make antigen arrays, antigens were simply aliquoted in very small volumes onto
nitrocellulose membranes or similar supports, allowed to adsorb and then probed with
the corresponding antibodies. As with Enzyme Linked Immunosorbent Assay (ELISA)

protocols performed in solution or in plastic plates, non-specific interactions were
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blocked with Bovine Serum Albumin (BSA), and this is now standard practise. It was
also reported that the elements (or spots) of the array did not diffuse and were adsorbed

tightly onto the membrane.

It should be noted, however, that the dimensions for these elements were considerably
larger than those obtained in micro array device systems. EP 0063810 describes how the
protein arrays could be made by aliquoting proteins by hand, using mechanical
procedures including a “charged drop” or lithographic process. In this manner elements
with a diameter of less than 500 microns (compared with 100 microns that can be

achieved with current automated array systems) were produced.

However, one of the main disadvantages associated with the use of membranes as
opposed to non-porous surfaces is that the elements tend to diffuse through the support

material unless there is immediate binding.

Attempts were made to overcome this problem. USP4496654 describes use of porous
surfaces such as paper disks which were treated with streptavidin (which is adsorbed
onto the surface) enabling arrays of biotinylated antibodies to be arranged in any desired
pattern. Following blocking with BSA, the paper discs could be probed with the antigen
(exemplified with human chorionic gonadotropin) which could then be detected with an
enzyme assay. The biotinylated antibody immediately bound very tightly to the surface
of the paper reducing diffusion of the spots.

To achieve this using an “acceptor” surface such as an avidin or streptavidin coated
surface, requires that each antibody and antigen, which is attached to the array, must be
biotinylated prior to attachment to the array with no guarantee that this process will not

impair its avidity (or antigenicity if an antigen is used) compared with the native protein.

Non-porous surfaces also have the disadvantage that they are not as robust as solid
surfaces, including various types of glass or plastics, and so cannot be washed or treated

as stringently.
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For antigen and antibody arrays, it has been found however that attaching a protein to a
solid surface generally leads to a reduction in antigenicity of the antigen and avidity of
the antibody compared with that observed when the antigen or antibody is in free

solution.

Previous attempts (see WO84/03151 and Haab et al 2000 supra.) to immobilise antigens
and antibodies were not greatly successful. WO84/03151 describes that antibodies can
be applied directly onto glass surfaces such as a microscope cover slip and dried. When
blocked and then exposed to antigens, in this case in the form of whole cells, the
antigens were captured by the array. However, WO84/03151 further describes that these
antigens needed to be added ata higher concentration compared with the equivalent
ELISA performed in solution. It was also noted that the antibodies had to be “highly
enriched in order to achieve a sufficiently dense antibody coat for the desired cell
adherence”. It also took considerable time for the antibodies to be adsorbed onto the

glass surface.

Other approaches for the direct immobilisation of antigens and antibodies have been
reported. One approach was to first adsorb calcium phosphate in the form of
hydroxyapatite onto filter papers onto which proteins were bound by ionic interaction as
described in US5827669. These inventors reported that this was not effective for acidic
proteins and that the antibodies suffered from “bad orientation” onto the Ca / phosphate
layer. Success was, however, reported when this method was used in immobilising

streptavidin.

Another method for immobilising proteins to solid, non-porous surfaces included
attaching them using an adhesive polyphenolic protein isolated from muscles as
described in US5817470. By coating solid surfaces, such as a polystyrene multi-well
plate with polyphenolic protein, various antigens could be bound to the treated support
and detected in an ELISA sandwich comprising of a primary antibody followed by a
secondary antibody conjugated to an enzyme.

However, the inventors conceded that the procedure was limited by the amount of

antigen bound or adsorbed to the solid surface. The final amount of antigen strongly
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bound to the surface of the plate varied depending on a number of factors such as the
molecular characteristics of the antigens, the properties of the solid support, the

concentration of the antigen in the solution as well as the characteristics of the buffer
used to dissolve the antigen used to coat or to activate the surface. In general, only a

small fraction of the antigen present in the coating solution was adsorbed to the surface.

Direct attachment of antibodies and antigens to non-porous surfaces was also been
attempted with a collection of 113 antibodies and their corresponding antigens (Haab er
al, 2000 Genome Biology 1(6)). By exploiting technology developed for DNA
microarrays, glass slides coated with poly-s-lysine were used to immobilise both
antigens in one experiment and antibodies in another. The results reported showed that
only 50% of the arrayed antigens and 20% of the arrayed antibodies, provided specific
and accurate measurements of their cognate ligands at or below concentrations of

1.6pl/ml and 0.34pg/ml respectively.

The high failure rate in binding antibodies to solid surfaces would not be acceptable for
a large-scale antibody array manufacturing programme. This supports the view that
direct attachment of antigens and antibodies is an unsuitable technique to retain

antibody/antigen functionality if protein arrays are to fulfil their potential.

The use of coatings such as avidin and streptavidin as binders for biotin labelled proteins
is well known for use in conjunction with many proteins. The proteins are generally
isolated first, and then biotinylated. Biotin can be conjugated to the protein at any or all

active lysine sites contained within it.

Thus, when antigens or antibodies are biotinylated in this way, biotin groups may be
present at their N-terminal groups and at any number of potential active lysine residues
over their surface. This means that they will adopt any number of different orientations
once bound to the streptavidin layer and so the binding properties will be diverse.
Furthermore, access to the antigen or antibody immobilised via streptavidin will be

reduced by steric hindrance, leading to generally inadequate assay.
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It has been found that it is possible to reduce the steric hindrance and increase the
sensitivity of the immunoassay by including a linker between the antigen/antibody and

the biotinylated site.

US5811246 describes how small synthetic peptides used in either immunoassays or for
raising antisera can be linked to a “carrier” protein such as avidin or streptavidin via a
linker such as various bradykinin derivatives. This has several advantages. Firstly, the
condensation reaction between the free N-terminal group on the peptide and the linker
preserves the charged residues essential for recognition by an antibody (immunoassay)
or to elicit an immune response (immunisation). Secondly, the bradykinin linker can
then be biotinylated in such a way as to preserve the free charged groups on the small
peptide. In each case, the presence of the linker appears to promote a more sensitive

immunoassay and an improved immune response when used as an immunising agent.

This use of a bradykinin derivative in this way however introduces further steps and

complications into the process.

Biotinylated peptides fused to peptides or proteins of interest are described in US Patent
Nos. 5,723,584, 5,874,239 and 5,932,433, and further in Beckett et al. Protein Sci.
(1999) 8(4) 921-9. These peptides are used in order to biotinylate recombinant
proteins, so as to allow rapid purification, immobilization, labelling and detection
thereof. It is not suggested that these peptides should be used in particular with antigens
or antibody binding proteins, or that they should be formulated in arrays.

The present applicants have found that the peptides used in these patents allow the
production of very good antigen or antibody arrays, which can be efficiently produced
on non-porous supports whilst substantially retaining the binding avidity of these

proteins.

Summary of the Invention
According to a first aspect of the present invention there is provided a method of
forming an array of proteins selected from antigens or antibodies; said method

comprising the steps of
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(i) expressing in a recombinant cell, a fusion protein which comprises either (a) an
antigen or (b) an antibody binding protein, fused to a peptide having up to 50 amino
acids, which peptide comprised amino acid sequence of SEQ ID NO 1

LX XoIX3 X X5 XK X7 X3 X0 X 10 (SEQIDNO 1)

where X; is a naturally occurring amino acid, X» is any naturally occurring amino acid
other than leucine, valine, isoleucine, tryptophan, phenylalanine or tyrosine, X3 is
phenylalanine or leucine, X, is glutamine or asparagine, X is alanine, glycine, serine or
threonine, Xs is glycine or methionine, X5 is isoleucine, methionine or valine, Xg is
glutamine, leucine, valine, tyrosine or isoleucine, X is tryptophan, tyrosine, valine,
phenylalanine, leucine or isoleucine and Xjo is any naturally occurring amino acid other
than asparagine or glutamine; where said peptide is capable of being biotinylated by a
biotin ligase at the lysine residue adjacent to X,

(if) biotinylating said peptide of the fusion protein at the lysine residue adjacent Xe;
(iii) isolating the biotinylated fusion protein;

(iv) applying the biotinylated fusion protein to an avidin or streptavidin coated non-
porous support;

(v) forming an array of at least three different proteins on the support by either

(a) where the fusion protein comprises an antigen, carrying out steps (i) to (iv) the
desired number of times to form an antigen array; or

(b) where the fusion protein comprises an antibody binding protein, applying to said
protein, either prior to or after step (iv) a plurality of different antibodies or binding
fragments thereof.

The applicants have found that by using a fusion of the antigen or antibody binding
protein 1o a peptide of SEQ ID NO 1, these proteins may be immobilised onto solid
surfaces, whilst substantially maintaining the antigenicity of proteins, or the binding

capabilities of the antibody binding proteins.

This may be because the fusion peptide is biotinylated rather than the protein itself, and
so there is less disruption of the protein’s antigenicity when attached to the support

surface. In addition, the peptide including SEQ ID NO 1 appears to reduce steric
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hindrance to enable interaction between antigen and antibody. By ensuring that the
peptide linker is attached at a terminal region of the protein, and contains the
biotinylation site, sites on the protein which are essential for function appear to be
largely unaffected. This combination is particularly advantageous in the context of

methods of analysis using antigens or antibody arrays.

The method described herein represents the first time that the mode of attachment of
proteins to non-porous surfaces (step vi), the mode of protein isolation from cell lysate

(step iii) and the method of biotinylation (step ii) utilise the same fusion peptide.

Unless defined otherwise, all technical and scientific terms used herein have the same

meaning as commonly understood by one of ordinary skill in the art.

As used herein the expression “antibody binding protein” refers to proteins which are
known to bind to regions of antibodies, or to mixtures of these. Examples of such

proteins include Protein A, Protein L and Protein G

Antibody binding proteins are used in accordance with the invention in the production of
antibody arrays. The antibodies are bound by antibody binding proteins, such as
Proteins A, G and/or L or a mixture of one or more of these, which are themselves
anchored via the linker to the streptavidin coating on the support surface. While
biotinylated versions of native Protein A, G and L are commercially available and can be
attached to the streptavidin coating on the support surface, the applicants have found that
by fusing these proteins to biotinylated tags in accordance with the present invention at
the C and/or N-terminals, highly effective binding of antibodies of various types was
achieved. This may also be the result of reduced steric factors, or that the binding sites

on the proteins are all readily available.

In addition, by using the method of the invention, the biotinylated fusion protein is
immediately captured on application to the avidin or streptavidin coated support in step
(iv) leading to very discrete spots of protein on the support, with minimal observable
diffusion.
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Particular examples of peptides having up to 50 amino acids, which peptide comprises
an amino acid sequence of SEQ ID NO 1 are listed in US Patent Nos 5,723,584, us
Patent No 5,874,239 and US Patent No. 5,932,433, the content of which are incorporated

herein by reference. Examples of peptides provided in these references are listed below:

Leu Glu Glu Val Asp Ser Thr Ser Ser Ala Ile Phe Asp Ala Met Lys Met Val Trp lle Ser
Pro Thr Glu Phe Arg (SEQ ID NO:14);

Gln Gly Asp Arg Asp Glu Thr Leu Pro Met Ile Leu Arg Ala Met Lys Met Glu Val Tyr
Asn Pro Gly Gly His Glu Lys (SEQ ID NO:15);

Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Glu Ala Gln Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr Asn Tyr (SEQ ID NO:16);

Met Ala Ser Ser Asp Asp Gly Leu Leu Thr Ile Phe Asp Ala Thr Lys Met Met Phe Tle
Arg Thr (SEQ ID NO:17);

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr lle Leu Glu Ala Met Lys Met Glu Leu His
Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO:18);

Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn Ile Phe Glu Ala Met Lys Met Tyr Val Tle Thr
(SEQ ID NO:19);

Ser Val Val Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys Met Val Tyr His Ser
Gly Ala Gin Ser Gly Gln (SEQ ID NO:20);

Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys Met Glu Phe Val
Thr Ser Val Gln Phe (SEQ ID NO:21);

Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys Met Glu Val Ser
Thr (SEQ 1D NO:22);
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Ala Thr Ala Gly Pro Leu His Glu Pro Asp Ile Phe Leu Ala Met Lys Met Glu Val Val
Asp Val Thr Asn Lys Ala Gly Gln (SEQ ID NO:23);

Ser Met Trp Glu Thr Leu Asn Ala Gin Lys Thr Val Leu Leu (SEQ ID NO:24);
Ser His Pro Ser Gln Leu Met Thr Asn Asp Ile Phe Glu Gly Met Lys Met Leu Tyr His

(SEQ ID NO:25);

Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr lle Phe Ala Ala Met Lys Met Gln Trp Trp
Asn Pro Gly (SEQ ID NO:27);

Val Met Glu Thr Gly Leu Asp Leu Arg Pro Ile Leu Thr Gly Met Lys Met Asp Trp Ile
Pro Lys (SEQ ID NO:28);

Leu His His Ile Leu Asp Ala Gin Lys Met Val Trp Asn His Arg (SEQ ID NO:30);
Pro Gln Gly Ile Phe Glu Ala Gin Lys Met Leu Trp Arg Ser (SEQ ID NO:31);

Leu Ala Gly Thr Phe Glu Ala Leu Lys Met Ala Trp His Glu His (SEQ ID NO:32);
Leu Asn Ala Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Gly (SEQ ID NO:33);

Leu Gly Gly Ile Phe Glu Ala Met Lys Met Glu Leu Arg Asp (SEQ ID NO:34);

Leu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly (SEQ ID NO:35);
Leu Ser Thr Ile Met Glu Gly Met Lys Met Tyr Ile Gin Arg Ser (SEQ ID NO:36);
Leu Ser Asp Ile Phe Glu Ala Met Lys Met Val Tyr Arg Pro Cys (SEQ ID NO:37);
Leu Glu Ser Met Leu Glu Ala Met Lys Met Gln Trp Asn Pro Gln (SEQ ID NO:38);

Len Ser Asp Ile Phe Asp Ala Met Lys Met Val Tyr Arg Pro Gln (SEQ ID NO:39);

JP 2004-532024 A 2004.10.21
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Leu Ala Pro Phe Phe Glu Ser Met Lys Met Val Trp Arg Glu His (SEQ ID NO:40);
Leu Lys Gly Tle Phe Glu Ala Met Lys Met Glu Tyr Thr Ala Met (SEQ ID NO:41);
Leu Glu Gly Iie Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser (SEQ ID NO:42);
Leu Leu Gln Thr Phe Asp Ala Met Lys Met Glu Trp Leu Pro Lys (SEQ ID NO:43);
Val Phe Asp Ile Leu Glu Ala Gln Lys Val Val Thr Leu Arg Phe (SEQ ID NO:44);
Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ ID NO:45);
Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu (SEQ ID NO:46);
Leu Lys Glu Ile Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro (SEQ ID NO:47);
Leu Gly Gly Ile Glu Ala Gln Lys Met Leu Leu Tyr Arg Gly Asn (SEQ ID NO:48);

Arg Pro-Val Leu Glu Asn Ile Phe Glu Ala Met Lys Met Glu Val Trp Lys Pro (SEQ ID
NO:50);

Arg Ser Pro Ile Ala Glu Ile Phe Glu Ala Met Lys Met Glhu Tyr Arg Glu Thr (SEQ ID
NO:51);

Gln Asp Ser lle Met Pro Ile Phe Glu Ala Met Lys Met Ser Trp His Val Asn (SEQID
NO:52);

Asp Gly Val Leu Phe Pro Ile Phe Glu Ala Met Lys Met Ile Arg Leu Glu Thr (SEQ ID
NO:53);

Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met Ile Tyr His Asp Leu (SEQ ID
NO:54);
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Asp Val Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr Ile Thr Lys (SEQ ID
NO:55);

Pro Asn Asp Leu Glu Arg Ile Phe Asp Ala Met Lys Tle Val Thr Val His Ser (SEQID
NO:56);

Thr Arg Ala Leu Leu Glu Ile Phe Asp Ala Gln Lys Met Leu Tyr Gin His Leu (SEQ ID
NO:57);

Arg Asp Val His Val Gly Ile Phe Giu Ala Met Lys Met Tyr Thr Val Glu Thr (SEQ ID
NO:58);

Gly AspLys Leu Thr Glu Ile Phe Glu Ala Met Lys Ile Gln Trp Thr Ser Gly (SEQ ID
NO:59);

Leu Giu Gly Leu Arg Ala Val Phe Glu Ser Met Lys Met Glu Leu Ala Asp Glu (SEQ ID
NO:60);

Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu Asp Thr (SEQ ID
NO:61);

Gly Leu Pro Leu Gln Asp Ile Leu Glu Ser Met Lys Tle Val Met Thr Ser Gly (SEQ ID
NO:62);

Arg Val Pro Leu Glu Ala Tle Phe Glu Gly Ala Lys Met lle Trp Val Pro Asn Asn (SEQ
ID NO:63);

Pro Met Lle Ser His Lys Asn Phe Glu Ala Met Lys Met Lys Phe Val Pro Glu (SEQ ID
NO:64);

Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Glu Trp His Pro Ser (SEQ ID
NO:65);

JP 2004-532024 A 2004.10.21
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Gln Pro Ser Leu Leu Ser Ile Phe Glu Ala Met Lys Met Gln Ala Ser Leu Met (SEQ ID
NO:66);

Leu Leu Glu Len Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gin Ile Ser (SEQ ID
NO:67);

Asp Glu Glu Leu Asn Gln Ile Phe Glu Ala Met Lys Met Tyr Pro Leu Val His Val Thr
Lys (SEQ ID NO:68);

Ser Asn Leu Val Ser Leu Leu His Ser Gln Lys Ile Leu Trp Thr Asp Pro Gln Ser Phe Gly
(SEQ ID NO:70);

Leu Phe Leu His Asp Phe Leu Asn Ala Gln Lys Val Glu Leu Tyr Pro Val Thr Ser Ser
Gly (SEQ ID NO:71);

Ser Asp Ile Asn Ala Leu Leu Ser Thr Gin Lys Ile Tyr Trp Ala His (SEQ ID NO:72);

Met Ala Ser Ser Leu Arg Gln Ile Leu Asp Ser Gln Lys Met Glu Trp Arg Ser Asn Ala
Gly Gly Ser (SEQ ID NO:73);

Met Ala His Ser Leu Val Pro Ile Phe Asp Ala Gln Lys lle Glu Trp Arg Asp Pro Phe Gly
Gly Ser (SEQ ID NO:75);

Met Gly Pro Asp Leu Val Asn Ile Phe Glu Ala Gln Lys Tle Glu Trp His Pro Leu Thr Gly
Gly Ser (SEQ ID NO:76),

Met Ala Phe Ser Leu Arg Ser Ile Leu Glu Ala Gin Lys Met Glu Leu Arg Asn Thr Pro
Gly Gly Ser (SEQ ID NO:77);

Met Ala Gly Gly Leu Asn Asp Ile Phe Glu Ala GIn Lys Ile Glu Trp His Glu Asp Thr
Gly Gly Ser (SEQ ID NO:78);
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Met Ser Ser Tyr Leu Ala Pro Ile Phe Glu Ala Gin Lys Ile Glu Trp His Ser Ala Tyr Gly
Gly Ser (SEQ ID NO:79);

Met Ala Lys Ala Leu Gln Lys Ile Leu Glu Ala Gln Lys Met Glu Trp Arg Ser His Pro
Gly Gly Ser (SEQ ID NO:80);

Met Ala Phe Gln Leu Cys Lys Ile Phe Tyr Ala Gln Lys Met Glu Trp His Gly Val Gly
Gly Gly Ser (SEQ ID NO:81);

Met Ala Gly Ser Leu Ser Thr Ile Phe Asp Ala Gln Lys Ile Glu Trp His Val Gly Lys Gly
Gly Ser (SEQ ID NO:82);

Met Ala Gin Gln Leu Pro Asp [le Phe Asp Ala Gln Lys Ile Glu Trp Arg Ile Ala Gly Gly
Gly Ser (SEQ ID NO:83);

Met Ala GIn Arg Leu Phe His Ile Leu Asp Ala Gln Lys Ile Glu Trp His Gly Pro Lys Gly
Gly Ser (SEQ ID NO:84);

Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Gln Lys Met Glu Trp Arg His Phe Val
Gly Gly Ser (SEQ 1D NO:85);

Met Ala Trp Ser Leu Lys Pro lle Phe Asp Ala Gln Lys Ile Glu Trp His Ser Pro Gly Gly
Gly Ser (SEQ ID NO:86); ’

Met Ala Leu Gly Leu Thr Arg Ile Leu Asp Ala Gln Lys Ile Glu Trp His Arg Asp Ser
Gly Gly Ser (SEQ ID NO:87);

Met Ala Gly Ser Leu Arg Gln Ille Leu Asp Ala Gln Lys Ile Glu Trp Arg Arg Pro Leu
Gly Gly Ser (SEQ ID NO:88), and;

Met Ala Asp Arg Leu Ala Tyr Ile Leu Glu Ala Gln Lys Met Glu Trp His Pro His Lys
Gly Gly Ser (SEQ ID NO:89).
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These peptides, or fragments thereof which include SEQ ID NO 1 are suitable examples

of peptides for use in producing fusion proteins in step (i).

In particular, the peptides used in the method of the invention to form the fusion protein

have from 13 to 20 amino acids, and preferably about 15 amino acids.

A particularly preferred peptide for use in the fusion protein of the invention is a 15
amino acid peptide fragment of SEQ ID NO 78 shown above. Specifically, a preferred
peptide is of amino acid sequence SEQ ID NO 2:

Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp His Glu (SEQ ID NO 2).

This peptide is known as AviTag™ and DNA vectors encoding this sequence are
available from Avidity Inc., sold under the trade names pAN-4, pAN-5 and pAN-6
(which are suitable for producing fusion proteins in which the peptide of SEQ ID NO 2
is attached at the N terminus of the protein) and pAC-4, pAC-5 and pAC-6 (which are
suitable for producing fusion proteins in which the peptide of SEQ ID NO 2 is attached
at the C terminus of the protein). The sequence of these vectors are shown hereinafter as
SEQ ID NO 3, SEQ ID NO 4, SEQ ID NO 5, SEQ ID NO 6, SEQ ID NO 7 and SEQ ID
NO 8 in Figures 7-12 respectively. These vectors further include the ampicillin
resistance gene bla to assist in cloning. However the AviTag™ sequence can also be

transferred into other vector systems.

Biotinylation can be effected in various ways, either in vivo or in vitro, for example by
by co-expressing biotin ligase in the expression host, by adding biotin ligase to the cell
lysate or by adding the biotin ligase to the purified protein. In a particularly preferred
embodiment, the method utilises the ability to enzymatically biotinylate a lysine residue
in the fusion peptide in vivo prior to protein isolation from the cell lysate, by co-
expressing biotin ligase in the expression host. Usually when in vitro techniques are
used, the expressed protein must first be isolated from the cell lysate and then
chexhically biotinylated in vitro by means well known in the art. This results in loss of
material and random biotinylation. Proteins with multiple biotinylated sites have an

unpredictable orientation and degree of binding onto the capture surface. The advantage
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of the method of the invention is that all expressed proteins will be uniformly attached

via the same residue on the same linker to the array

Thus, suitably, the recombinant cell used in step (i) of the invention is engineered such
that it also expresses a biotinylating enzyme and also contains biotin, such that step (ii)
is effected in vivo in said cell as illustrated diagrammatically hereinafter in Figure 1.
DNA (1), which is suitably a cloned gene encoding an antigen or an antibody binding
protein is sub-cloned into a vector (2) (such as pAN-4, pAN-5, pAN-6 or pAC-4, pAC-5
or pAC-6) which includes a sequence (3) encoding a peptide of SEQ [D NO. 1. The
subcloned gene is then expressed in an expression system such as E. coli, which has
been transformed with the vector as a fusion protein (4) comprising the antigen or
antibody binding protein (5) fused to a peptide (6) of SEQ ID NO. 1. When expressed
in-vivo in the presence of constitutively expressed biotin ligase, the lysine residue on the

fusion peptide (6) is enzymatically biotinylated.

If the cell does not produce biotin, then it may be added to the culture medium in order

to produce the desired result. This reduces the number of steps involved in the process.

A particularly suitable host cell for use in the method of the invention are the AVB100,
AVB 101 and AVB99 E. coli strains available from Avidity Inc., Denver, Colorada,
USA. These strains all have the bird gene stably integrated into the chromosome so that
they express biotin ligase. In the case of AVB 100, overexpression of of BirA protein
may be achieved by induction with L-arabinose. The AVB101 E. coli B strain contains
the pACYC184 ColE1 compatible plasmid that over-expresses biotin ligase, the elevated
levels of Biotin Ligase in the cells result in complete biotinylation of fusion proteins in
vivo. An alternative host cell is strain AVB99 (Avidity Inc) which is an E.coli strain
(XL1-Blue) containing a pACYC184 plasmid with an IPTG-inducible birA gene to

overexpress biotin ligase (pBirAcm).

Fusion proteins produced in step (i) may also be isolated and biotinylated in vitro in the
usual way. The structure of the peptide of SEQ ID NO 1 is such that biotinylation will
occur reliably at lysine adjacent Xs within SEQ ID NO 1.
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In a preferred embodiment of the invention, the peptide comprising the amino acid of
SEQ ID NO 1 is also used as a means of isolating the fusion protein in step (iii) of the
method. The technology for protein expression using recombinant DNA technology is
well known in the art. However, each protein that is expressed has a different amino
acid sequence and many sequences are either difficult to express in the host of choice or
their sequence is hydrophobic, and therefore insoluble, ot is toxic to the host. Even in
the simplest bacterial expression systems, inclusion bodies are often formed that are

difficult to disrupt while leaving the target protein in its native active state.

It is now common practise to fuse the target protein with another protein/ peptide
sequence (tag) to aid the purification process subsequent to expression. Examples of
such fusion expression systems are now widely used and have been commercialised by
several suppliers. Such fusion peptide sequences are attached to the amino or carboxyl
terminal end of a protein sequence and are recognised by specific antibodies or affinity

resins.

The expressed proteins must be solubilised from the cellular debris sometimes requiring
harsh conditions including unphysiological pH values or use of chaotropic reagents and
therefore the affinity purification process must be robust enough to function under such

conditions.

By using this sequence as a means of isolating or purifying the expressed fusion protein,
the need for additional purification tags is eliminated. Thus this sequence has a dual

purpose.

In some cases it may be desirable to use a further peptide sequence tag as a means of
isolating or purifying the expressed fusion protein. The sequence is preferably between

1 and 30 amino acids in length.

The peptide sequence tag sequence (20) may be located at the N-terminal or C-terminal
region of the antigen or antibody binding protein as shown in Figure 13. It is, however,
preferably located at the opposite end of the antigen or antibody binding protein to
which SEQ ID NO 1 is fused. Where the additional peptide sequence tag is located on



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(54)

WO 02/081683 PCT/GB02/01623

10

20

25

30

17

the same terminal region as SEQ ID NO 1, it is preferably fused to the free end of SEQ
IDNO 1.

Many peptide sequence tags are known in the art. Examples of suitable peptide
sequence tags for the purposes of the present invention are described in US 4 569 794A,
and EP0 282 0428, the contents of which are herein incorporated by reference.

Preferably, the peptide sequence tag comprises at least one histidine amino acid. Even
more preferably the peptide sequence tag has the formula His-X in which X is selected
from the group consisting of -Gly-, -His-, -Tyr-, -Gly-, -Trp-, -Val-, -Leu-, -Ser-, -Lys-,
-Phe-, -Met-, -Ala-, -Glu-, -Ile-, -Thr-, -Asp-, -Asn-, -Gln-, -Arg-, -Cys- and -Pro-.

Alternatively the peptide sequence tag has the formula Y-His wherein Y is selected from
-Gly-, -Ala-, -His- and -Tyr-.

Particularly suitable peptide sequence tags are described in EP 0 282 042B, and a

preferred example is a hexa His tag.

In one embodiment of the method of the invention, step (iii) is effected using a further
antibody or a binding fragment thereof, which is specific for the peptide of amino acid
sequence including SEQ ID NO 1. The said further antibody may be raised using
conventional techniques to the peptide (7) which includes an amino acid of SEQ ID NO
1. This method is illustrated diagrammaticatly in Figure 2.

The said further antibody is an anti-fusion antibody (8), which may be immobilised on a
column, magnetic bead (9) or pipette tip, for example using a secondary antibody which
is suitably an anti-species antibody (10) or other methods described in the literature,
such as using an antibody binding protein such as Protein A, Protein G or Protein L,
bound to the bead (9). This approach is highly suited to automation and to the isolation
of large numbers, but small quantities, of novel fusion proteins in parallel. After
separation from the cell lysate residue, the bound fusion protein (4) can subsequently be

eluted by increasing the pH from 7.0 to 9.0.

JP 2004-532024 A 2004.10.21
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In an alternative embodiment, the fusion protein is isolated using a separation material
which has some affinity for biotin but which releases the biotin fairly readily. Suitably
the separation material is a modified version of avidin or streptavidin, which has lower
affinity for biotin than native avidin or streptavidin. A particular example of such a
material is a modified version of avidin marketed as CaptAvidinTM by by Molecular
Probes (Eugene, Oregon, USA).

In this embodiment, the fusion protein is isolated from the cellular debris, detergents and
salts ete from the culture medium, by lowering the pH of the cell lysis mixture to pH 6.0
followed by affinity purification with C.alptAvidinTM attached to (a) magnetic beads or
(b) pipette tips using conventional methods. Bound fusion protein may then be eluted
from the magnetic beads or mini columns by subsequently increasing the pH from 6.0 to

9.5.

Prior to the step (iv), it is preferable to confirm the identity of the expressed fusion
protein. In one particular technique, a very low volume (10ul) of the isolated fusion
protein is removed from the microtitre plate. The sample is digested by trypsin (using
methods well known in the art). The resuitant peptide extract is desalted and
concentrated using a ZipTip"™ (Millipore, MA, USA) or equivalent, before analysis via
mass spectrometry. Since the sequence of the fusion protein is known, identification by
MALDI spectrometry to identify the peptides is usually sufficient to confirm the identity
of the fusion protein. This technique is widely used in protein research and is
summarised by T. Rabilloud (Editor) Proteome Research: 2D gel electrophoresis and
identification methods. Furthermore, this technique can be automated and there are a
number of commercially available systems from companies including Amersham
Pharmacia Biotech, Bio Rad, AbiMed and Genomic Solutions (WO074852A1) that will
perform this function.

Similarly, prior to step (iv), it is preferable that the concentration of each expressed
protein should be normalised where possible to eliminate variation between elements.
Larée variations in protein density cause difficulties in interpreting the data derived from
such arrays (see Ekins, Clinical Chemistry (1998) 44:9 2015-2030, US Patent No
5807755 and US Patent No, 5432099 for a detailed discussion on the quantitative
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aspects of protein immunoassays and protein arrays and definitions of assay sensitivity).
Protein normalisation can be achieved by either determining the total protein

concentration and or by including internal controls in the protocols.

In a particularly preferred embodiment of the method of the invention, the fusion tag is
used as an internal control and is detected by an antibody. with a high affinity for the
peptide of amino acid sequence which includes SEQ [D NO 1 within the fusion protein.
Altemnatively, the fusion protein can be expressed with a further peptide sequence tag
and this can be used as an internal control. Such a tag may be the said further peptide
sequence tag such as a hexa His tag as discussed above, which is expressed as part of the
biotinylated fusion protein. The tagged version of this fusion protein may be detected
through the use of an appropriate antibody such as an anti His tag antibody.

This can be done by performing a classic immunoassay sandwich simultaneously with,

or during, a subsequent analysis of a biological sample using the array.

Using the antibody to the biotinylated fusion peptide, it is possible to determine the
content of the fusion protein per pl and as a ratio of total protein present. The
methodology may be performed using a sheep polyclonal primary antibody and
secondary antibody sandwich in which the secondary antibody is conjugated with
fluorescent dye (e.g. goat anti-mouse antibody conjugated to Alexa 488, Molecular
Probes, Eugene, USA). The fluorescent dye used is spectrally distinct from any used
with the secondary antibody for the biological sample. Both processes have been

optimised for automation.

The avidin or steptavidin coated non-porous support used in step (iv) of the method of
the invention is suitably a glass or plastics material. Such supports are well suited to the
production of small concentrated arrays. This is important, since biological samples are
generally very limited in volume, and thus very valuable. A minimal surface area
containing the targets is required for protein arrays, while still enabling the ability to
achieve the required sensitivity of the assay is desirable. In addition, high density of
either antigen or antibody in the array produces better signal to noise ratios when used in

an assay.
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Furthermore, as compared to suppotts with porous surfaces including membranes, non-
porous supports are more physically robust, are well suited to automation and have a

lower background when imaged on fluorescent scanners.

These may be coated with avidin or streptavidin using conventional methods. For
example, the immobilisation of streptavidin to non-porous surfaces such as polystyrene
multi-well plates is well known in the art. In its most basic form, a solution of
streptavidin is left in contact with the surface for some hours. Un-bound protein is then
removed by washing and the residual active moieties on the plastic surface blocked with
BSA or an equivalent. Although this approach may be passive, it is effective. The non-
covalent binding of streptavidin to polystyrene or nitrocellulose surfaces appears to be
highly stable and resistant to elevated temperatures and high concentrations of
chaotropic reagents, as described in WO098/37236.

Avidin can be chemically attached to glass using the N-hydroxysuccinamide active ester
of avidin as described by Manning, et al. Biochemistry 16: 1364-1370 (1977) and can be
attached to nylon via carbodiimide based coupling methods as described by Jasiewicz, et
al. Exp. Cell Res. 100: 213-217 (1976).

In another method, high molecular weight compounds such as biotin-N-hydroxy-
succinimide ester, N-biotinyl-6-aminocaproyl-N-hydroxysulfosuccinimide ester,
sulfosuccinimidyl-2-(biotinamido)ethyl-1,3-dithiopropionate were biotinylated and used
to coat a suitable surface. Avidin or streptavidin was then coated in a second layer and
was retained through binding the biotin linker attached to the high molecular weight
compound as described in EP0620438.

Attachment of streptavidin via a layer of biotin on the support surface was further
developed in WO98/59243, which describes how biotin can be attached to a surface by
chemical means or by light activation at 365nm. The benefit that this provides is that
regions of the surface can be masked. The elegance of these approaches is that biotin
can be covalently bound to glass surfaces and will, in turn, non-covalently bind
streptavidin only in those areas of the support that have been treated. This enables
patterns of streptavidin “acceptor” protein on the support to be manufactured if required.

JP 2004-532024 A 2004.10.21
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In a preferred embodiment of the invention however, the entire surface of the non-
porous support is coated with avidin or streptavidin, and then areas which are not
required for binding are blocked, for example by addition of bovine serum alburnin
(BSA). In this way, any non-specific interaction of fusion protein with the support is
reduced.

Proteins that have been applied directly onto glass or plastic surfaces become non-
covalently bound through interactions with charged groups on the solid surface the
active moieties of the solid surface (typically silanol groups in glass or charged surface
residues on polystyrene). Such non-specific adsorption of antigens or antibodies onto the
surfaces of glass and plastic significantly reduces their antigenicity and antigen binding
capacity respectively. The avidin or streptavidin layer therefore fulfils a dual role of
firstly attaching the biotinylated fusion protein (non-biotinylated proteins that co-purify
do not bind enabling a further purification step) and secondly, the dense layer of
streptavidin shields the biotinylated fusion protein from undesirable non-specific

interactions with the support surface.

When the fusion protein is applied to the avidin or streptavidin coating on the support in
step (iv), very tight but non-covalent bonding occurs. Preferably, the non-porous
support is coated with streptavidin. Biotin attachment to streptavidin is multivalent,
providing a binding of very high capacity when compared to that of the antigen bound
directly to the support surface. Once the proteins have been applied to form the array,
the bonding is strong enough to withstand extensive and stringent washing without
appreciable loss of fusion protein. This is illustrated in Figure 3. Biotinylated fusion
protein (4) is attached to the surface of the array support (12) via tight, non-covalent
interaction with streptavidin (14). In the preferred example, streptavidin (14) is
covalently bound to the support material. Sites on the array support material to which no
streptavidin molecules are bound, are blocked by BSA or other surface modifiers (13).
Fusion proteins bind the steptavidin (14) via the biotin label (7) on the fusion peptide

(6)-

Furthermore, the avidin or streptavidin layer, whether attached directly to the surface of
the support or via a biotinylated linker, is highly stable, is capable of being stored dry
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and can be heated and or treated with aggressive reagents without apparent loss of
function (unlike most antigens and antibodies). Further “acceptor” layers can be
constructed on top of the foundation of the streptavidin layer if required. These may

comprise other antibody binding proteins known in the art.

The array will have the advantage of using the concentrating effect of the streptavidin,
which has multivalent sites for biotin attachment. This enables four times the biotin
interaction with both antigen arrays and antibody arrays. This allows higher densities of
either antigen or antibody in each element of the array which in turn means that more
elements can be assembled per mm® while achieving the same signal (see US Patent Nos
5807755 and US Patent No. 5432099 for a discussion of the quantitative aspects) and
less surface area of the solid support is utilised. The advantage is that less biological

sample is thus required.

Where the array is to consist of antigens arrayed on a microscope format, it suitably
contains a large number of these, for example from 3 — 10,000 different fusion proteins.
These may be generated or obtained from various sources, depending upon the intended
nature and target for the analysis to be conducted using the array. Preferably, however,
each protein will be expressed in the form of two fusion proteins, one with the peptide
including SEQ ID NO 1 attached to the C-terminal, and one with the peptide including
SEQ ID NO 1 attached to the N-terminal. In this way, the relative antigenicities of each

version of the fusion protein to a complementary antibody can be assessed.

The uses of antibody binding proteins such as Proteins A, G and L have been extensively
reported. The binding of such proteins to antibodies is sufficiently tight to enable use in
separation and detection techniques. These proteins are known to bind to the conserved
regions of various classes of antibody. When the method of the invention is used to
produce antibody arrays, antibody attachment is achieved by capture of the antibody via
use of a layer of antibody binding proteins fused to a peptide which comprises SEQ ID
NO 1. This layer preferably comprises of a mixture of biotinylated tagged Proteins A, G
and L, and more preferably, some of which are fused at the C-terminal end, and some of
which are labelled at the N-terminal end. By creating a mixture of antibody-binding

proteins, a universal acceptor is created enabling the attachment of virtually any
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antibody, polyclonal, monoclonal, full-chain fragments, single chain antibodies and
phage with antibody activity into which a Protein A, G or L site is present or has been
engineered. Any antibody can be incorporated into the array without the need to pre-
process or modify the antibody. '

‘When such antibody binding proteins are applied to an avidin or streptavidin coated
surface in step (iv) a very high density of bound protein (biotinylated tagged protein
binding to multivalent streptavidin) results. This method has the advantage that only one
amino acid residue is biotinylated, and this is part of the fusion peptide, leaving the
antibody binding sites on the lectins available. These antibody binding proteins
effectively create a second layer on the solid surface. This layer comprising of bound
fusion tagged Proteins A, G and L, acts as a universal acceptor surface for any antibody
(Figure 6) without the need for direct biotinylation of the antibody. This saves time,
antibody and eliminates the possible degradation of the antibody’s binding to its

corresponding antigen.

In a preferred embodiment, a molar excess of antibodies is pre-mixed with biotinylated
peptide antibody-binding protein (e.g. Proteins A, G or L) fusion and incubated for up to
15 minutes. This antibody-antibody binding protein mixture is then applied directly to
the streptavidin covered array support. Alternatively, the biotinylated antibody binding
protein fusion may first be applied to the streptavidin covered array support. Individual
antibodies are then applied to the surface of the coated support to form an array.

The array produced by either method comprises very discrete spots with minimal

observable diffusion, leading to a good array for assay purposes.

The array obtained using the method of the invention is suitably used in methods for

detecting binding between antigens and antibodies.

Thus in a second aspect, the invention provides a method of detecting binding between
an antibody and an antigen, said method comprising the steps of (vi) applying to the

array obtained using a method of the first aspect a sample which contains or is suspected
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of containing an antibody in the case of an array of step (v)(2), or an antigen in'the case

of the array of step (v)(b); and (vii) detecting bound antibody or antigen on the support.

Steps (vi) and (vii) of the method of the invention are suitably carried out in a
conventional manner, using well known immunlogical techniques such as ELISAs,
including sandwich ELISAs using labelled and in particular fluorescently labelled
antibodies. This is illustrated in the case of an antigen array in Figure 4. Antigens (4)
bound to the array substrate (12) via streptavidin (14) are detected with a suitable
primary antibody (15). The signal is amplified using a suitable secondary antibody (16)
conjugated to a label (17). The label in the preferred embodiment is a fluorescent dye,
such as Alexa 488, but may be any number of other types of label that are known in the
art.

Suitably the protein array continues to be monitored for quality and in particular the
density of the protein during use of protein analysis devices. This is achieved in
accordance with a preferred embodiment of the invention by using the peptide which
comprises SEQ ID NO 1 or the further peptide sequence tag such as the hexa His Tag
mentioned above, or any other suitable tag which performs this function as an internal
standard, in a manner similar to that described above for pre-array protein normalisation.
Once the antigens from numerous protein preparations have been arrayed onto the
support surface, the array can then be used to assess antibody quality (see WO
99/39210) or can be used to determine antibody titre in serum samples (Joos et al
Electrophoresis 2000, 21, 2641-2650). In these instances, the relative amounts of
protein between the different elements in an array can be determined by adding an
internal standard to the primary sample. The internal standard that is preferred is a sheep
polyclonal antibody raised against the fusion peptide. This is spiked into the primary
antibody solution (either antibody or serum) and is detected by an anti-sheep secondary
antibody conjugated with a suitable fluorescent dye that is spectrally distinct from the
labelled secondary antibody to the primary sample. A two-colour image is generated
using a commercially available slide imager and the signal for each element is
normalised to the signal resulting from the fusion protein. Combined with pre-array

: Jarahl,

protein content normalisation, arrays of cc 1cy can be generated.
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Preferably at least some and most preferably all of the steps of the process described
above are operated automatically to increase throughput and reduce labour time and

costs.

Creating antigen arrays with many novel proteins means proteins must be attached with
the minimum number of steps if the process is to be viable. The use of a peptide which
is readily and specifically biotinylated and which can act not only as a binding protein
for assay purposes, but also as a purification means and an internal control for

monitoring quality, provides just such a method.

The method of the invention allows diverse collections of proteins to be attached with
universal procedures, a minimum number of steps and maximum predictability of
orientation. The method is suitable for operation on a large-scale, for example in high-

throughput screening.

In a third aspect the invention provides a protein array on a non-porous support, obtained

using the method of the first aspect of the invention.

Some elements used in the above-described methods are novel and therefore form

further aspects of the invention. In particular, in a fourth aspect, the invention provides a
fusion protein comprising an antibody binding protein fused at the N- or C- terminus to a
peptide of 13 to 50 amino acids which comprises SEQ ID NO 1, such as a peptide of
SEQ ID NO 2. In particular, the antibody binding protein is Protein A, G or L and
preferably a mixture thereof. The fusion protein may additionally comprise a further
peptide sequence tag such as the hexa His tag or another suitable sequence tag, which
are known to those skilled in the art as discussed above. Such sequence tag may be
located at the N or the C- terminus of the antigen or antibody binding protein. It is,
however, preferably located at the opposite end of the antigen or antibody binding
protein to which the amino acid sequence of SEQ ID NO 1 is fused. Where it is located
at the same terminal region as SEQ ID NO 1, the sequence tag is fused to the free end of
SEQIDNO 1.
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A fifth aspect of the invention comprises a nucleic acid sequence which encodes the
fusion protein of the fourth aspects. In particular in this case, the sequence which
encodes the peptide is suitably of SEQ ID NO 9.

GGCCTGAACGACATCTTCGAGGCTCAGAAAATCGAATGGCACGAA
(SEQID NO 9)

Description of the Figures
Figure 1 illustrates diagrammatically the expression of a protein which is either an
antigen or an antibody binding protein such as Protein A, G or L, in a form in which it

can be used in the method of the invention.

Figure 2 illustrates diagrammatically the isolation of fusion protein from cellular debris
using an anti-tag antibody in accordance with an embodiment of the invention.

Figure 3 illustrates diagrammatically the attachment of expressed fusion protein to a
support surface coated with streptavidin in accordance with an embodiment of the

invention.

Figure 4 illustrates diagrammatically the detection of bound antigen with classic ELISA
sandwich with the secondary conjugated to a fluorescent marker such as Alexa 488 in

accordance with an embodiment of the invention.

Figure 5 shows the results of a series of experiments in which a fusion protein
comprising of GST fused to the fusion peptide was arrayed onto a streptavidin-coated
microscope slide at several concentrations, the lowest in the above example being
equivelent to'500pg / spot. Panel (a) shows the image produced by a commercially
available scanner using an excitation wavelength of 485nm and an emission wavelength
of 520nm. In this example, the secondary antibody was conjugated to Alexa 488 as
described in the text. Panel (b) shows an inverted image of (a) for ease of viewing.
Pannel (c) shows an enlarged area of the array support with fusion protein at 500 pg /
spot. The signal: noise ratio for these spots indicates that detection limits (signal:noise
ratios of 3:1) would give a detection limit in the order of 10-50 pg protein per feature.
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Figure 6 (a) illustrates diagrammatically how solutions of Protein A, G and L (18)
expressed as both C- and N- terminal fusion proteins were incubated with the
strepta%ridin—coated slide (12). (a) Solutions of Proteins A, G and L (18) expressed as
both C- and N-terminal fusion proteins were incubated with the streptavidin-coated slide
(12). Antibodies (19) can be attached to the slide in highly discrete spots by arraying
with a solid pin device or similar. The antibodies bind to the divalent protein binding
proteins (Proteins A, G or L) at high densities. This was exemplified by binding a goat
anti-mouse Ab conjugated to Alexa 488 and the image was acquired by scanning the
slide with an emission wavelength of 485 nm and an excitation wavelength of 520 nm

(inset panel (b))

Figure 7 shows the structure of the pAN-4 DNA vector obtainable from Avidity Inc. in
which the S-D box (ASGGA) is shown in bold type, the start methionine codon is shown
in italics and underlined, the sequence encoding the peptide of SEQ ID NO 2 is
underlined, the ampicillin resistance bla is shown in bold type and the lacl® is shown

bold and underlined;

Figure 8 shows the structure of the pAN-5 DNA vector obtainable from Avidity Inc.

with annotations similar to those used in Figure 7;

Figure 9 shows the structure of the pAN-6 DNA vector obtainable from Avidity Inc.

with annotations similar to those used in Figure 7;

Figure 10 shows the structure of the pAC-4 DNA vector obtainable from Avidity Inc.

with annotations similar to those used in Figure 7;

Figure 11 shows the structure of the pAC-5 DNA vector obtainable from Avidity Inc.

with annotations similar to those used in Figure 7;

Figure 12 shows the structure of the pAC-6 DNA vector obtainable from Avidity Inc.

with annotations similar to those used in Figure 7.



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

15

20

25

30

(65) JP 2004-532024 A 2004.10.21

WO 02/081683 PCT/GB02/01623

28

Figure 13 iilustrates diagrammatically the expression of a protein, which is either an
antigen, or an antibody binding protein such as Protein A, G or L, in a form in which it
can be used in the method of the invention wherein the two alternative positions of the

second peptide sequence tag are shown.

Detailed description of the Invention

Step 1: Cloning

All genes expressed were cloned from ¢DNA preparations directly into each of the pAN
and pAC series of vectors (Avidity Inc, USA). These were used to express N-terminal
and C-terminal fusion proteins respectively. The fusion peptide sequence used was SEQ
ID NO 2 shown above. The insert sequences were confirmed by DNA sequencing
performed on 377 (PE Corporation Inc) and MagaBase (Amersham Pharamcia Biotech)

instruments using the manufacturer’s methodologies.

Step 2: Expression

All fusion proteins were expressed under the control of the tightly repressed Trc
promoter and is IPTG-inducible. All proteins were expressed in strain AVB100
(Avidity Inc, Colorado, USA), an E. coli K12 strain [MC1061 araD139 delta(ara-
lew)7696 delta(lac)l74 galU galK hsdR2(r¢my+) mcrBI rpsL(Str')] with a bir4 gene
stably integrated into the chromosome.

Over expression of the BirA protein was accomplished by induction with L-arabinose.
The stably integrated birA gene does not require antibiotics to be maintained, and use of
AVB100 with IPTG-inducible vectors such as pAC and pAN, vectors (Avidity Inc,
USA) allowed independent control over the expressed gene of interest and the BirA

levels.

Strain AVB99 (Avidity Inc) was also used and is an E. coli strain (XL1-Blue) containing
apACYC184 plasmid with an IPTG-inducible bir4 gene to overexpress biotin ligase
(pBirAcm).
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Strain AVB101 (Avidity Inc) was also used and is an E. coli B strain (hsdR, lonl1,
sulAl), containing 2 pACYC184 plasmid with an IPTG-inducible bir4 gene to

overexpress biotin ligase (pBirAcm).

Expression of both biotin ligase and the fusion protein was induced with IPTG (1 mM).

Biotin was added at the time of induction to a concentration of 50 pM.

Step 3: Purification
Biotinylated fusion proteins were isolated by two separate methods. These methods can

either be used as alternates or were combined as a two-stage process where ultra-pure

preparations were required.

a) Purification using anti-fusion peptide antibodies
A partially purified mouse monoclonal antibody to the C-terminus fusion peptide was
available and polyclonal antibodies to the C- and N- terminal fusion proteins were raised

in rabbit.

i) In one of the methodologies, the anti C-terminal mouse monoclonal was
attached directly to magnetic beads using 2.4 micron magnetic beads with a tosylated
activated surface (Dynal Biotech ASA, Norway) as follows:

Coating procedure. Dynabeads M-280 Tosylactivated were resuspended by pipetting
and vortexing for approximately 1 min and were immediately pipetted into the reaction
tube. Supernatant was removed from the beads using a magnet (Dynal MPC) to separate
the beads from solution. The supernatant was removed, leaving beads undisturbed. The
beads were resuspended in an ample volume of 0.1 M Na-phosphate buffer pH 7.4 and
mixed gently for 2 min. After using the magnet again and pipetting off the supernatant,
the washed beads were resuspended in the same volume of 0.1 M Na-phosphate buffer
PH 7.4 to the required concentration.

The appropriate antibody was dialysed into 0.1 M Na-phosphate buffer pH 7.4. The
amount of antibody was approximately 3 ug antibody per 107 Dynabeads (approximately
20 pg/mg) and the beads were resuspended by vortexing for 1 min. The mixture was
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incubated for 16-24 h at 37°C with slow tilt rotation. After incubation, the magnet was
used to separate the magnetic beads for 1 - 4 minutes and the supernatant was removed.
The coated béads were washed four times (twice in x1 PBS pH 7.4 [phosphate buffered
saline] with 0.1% [w/v] BSA for 5 minutes at 4°C) once with 0.2 M Tris-HCI pH 8.5
with 0.1% (w/v) BSA for 24 hours at 20°C or for 4 hours at 37°C (Tris blocks free tosyl-
groups) and finally once in x1 PBS, pH 7.4 with 0.1% [w/v] BSA for 5 minutes at 4°C.
The Dynabeads M-280 Tosylactivated are thereby coated with the antibody.

The cells expressing the fusion protein of interest were lysed for 15 minutes in ice-cold
x1 PBS, pH 7.4 with 1% NP-40 and protease inhibitors, after which the lysate was
centrifuged at 2,000 x g for 3 minutes. The lysate was pre-cleared by incubation of the
ice-cold lysate (in 1.5 ml Eppendorf tubes) for 2 hours with Dynabeads pre-coated with
the appropriate antibody (0.5mg Dynabeads pr. lysate from 1 x 10° cells). The
Dynabeads were washed 3 times in 1.5 ml ice-cold PBS/1% NP-40 by using a Dynal
Magnetic Particle Concentrator to collect the beads at the wall after each washing step.
The fusion protein-antibody magnetic bead complex was disrupted by adjusting the pH
to above 9.0. Supernatant was separated from the magnetic beads with the Magnetic
Particle Concentrator and assayed for total protein concentration, concentration of fusion
peptide and the protein was identified by mass spectrometry using a PerSeptive Voyager
MADLI (see below).

ii) In the second methodology, the antibody was attached indirectly to Dynal
magnetic beads via Protein A and Protein G previously immobilised onto the surface of

the bead by the manufacturer.

A mixture of Dynabeads-Protein G and Dynabeads-Protein A were resupended by

vortexing for 1-2 minutes. The supernatant was removed from the beads using a
magnetic workstation as described above. 0.5 ml 0.1 M Na-phosphate buffer pH 7.0
containing 0.01% Tween 20 and 0.1% (w/v) BSA were added and the wash procedure
repeated three times.

The antibody was added to the washed Dynabeads and incubated with gentle mixing for

10 - 40 minutes. The supernatant was removed using the magnetic workstation. The
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beads were twice resuspended in 0.5 mi 0.1 M Na-phosphate buffer pH 7.0 containing
0.01% Tween 20 and 0.1% (w/v) BSA for protein stability. Supernatant was removed
and the beads added to the lysate mixture as prepared above. Binding of the fusion
protein was performed at 2-8°C for 10 minutes to 1 hour. Approximately 25 g target
protein per pl of the initial Dynabeads Protein G volume was used to assure an excess of
protein. Incubation was performed while tilting and rotating the tube with incubation
times as low as 10 minutes. Supernatant containing detergents and cell lysate was
removed from the fusion-protein-Ig Dynabeads-Protein G complex using the magnetic
workstation and washed 3 times using x1 PBS, pH 7.4 with 0.01% Tween 20.

Bound fusion protein was best eluted from the fusion-protein-Ig Dynabeads-Protein G/A
complexes by adjusting the pH to above 9.0 and removing the supernatant containing the
now purified fusion protein. Supematant was separated from the magnetic beads with
the Magnetic Particle Concentrator and assayed for total protein concentration,
concentration of fusion peptide and the protein was identified by mass spectrometry
using a PerSeptive Voyager MADLI (see below).

iii) In another example, Proteins A, G and L mixtures were immobilised on to
suitably prepared pipette tips. The antibody was incubated with the pipette tips in
50mM Tris-HCI buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w/v) BSA for 60
minutes at room temperature. The coated pipette tips were then rinsed with 3 pipette
volumes of 50mM Tris-HCl buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w/v)
BSA. 200ul cell lysate was aspirated from the bottom of the tip either by hand or with a
robotic workstation several times to ensure the extraction of the biotinylated fusion
protein. The cell lysate was discarded. The pipette tips were rinsed with three volumes
of 10mM Tris-HCI buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w/v) BSA.
Bound fusion protein was eluted in half a pipette volume of 50mM sodium bicarbonate-
HCI buffer, pH 10.0 containing 0.01% Tween 20 by gently aspirating this aliquot up
through the bottom of the pipette tip. The resulting solution containing the fusion

protein was assayed as described below.

iv) In another preferred methodology an alternative version of the biotinylated
fusion protein was constructed with the addition of a hexa His tag. The hexa His fusion

peptide is often used as a standard purification procedure and is well known to those
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skilled in the art. Typically, cells were lysed in 5ml buffer per gram wet weight of cells.
The lysis buffer comprised: x1 NBB (20mM Tris CL, 100mM NaCl, 5mM Imidazol, pH
8.0) with 1 in 100 volume of 10mg/ml lysozyme, 1 in 100 volume protease inhibitor
cocktail (Calbiochem protease inhibitopr cocktail set 3), 10mM beta mercaptoethanol,
supplemented with a x1 detergent cocktail supplied by Novagen (Madison, USA). The
cells were lysed for 15 minutes at 30-37°C.

Cellular proteins were denatured by adding Urea to a final concentration of 6M and 2M
thiourea. The solution was clarified by passing through a 0.22 micron filter, and then
applied directly onto nickel agarose matrix (NTA supplied by Qiagen, Germany).
Proteins were incubated with the nickel agarose beat'is for 15 minutes and the non-
binding protein removed by centrifugation. The beads were washed three times in 10
volumes of the lysis buffer supplemented with 6M Urea and 2M Urea. After the final
wash, 50% of the wash buffer was removed and then diluted with a 20mM Tris HCI,
100mM NaCl, pH 8.0 buffer containing 10mM beta mercaptoethanol. This step was
repeated three times. Finally the beads were washed with 10 volumes of buffer, the
composition of which was 20mM Tris HCI, 100mM NaCl, pH 8.0 buffer (without

urea/thiourea).

The proteins were eluted several aliquots of buffer (20mM Tris HCI, 100mM NaCl, pH
8.0 buffer), supplemented with various concentrations of imidazole. The typical
concentration range of imidazole used to eluted the bound protein was between 20mM to
500mM. The fractions containing the eluted protein were pooled.

b) Purification using ngtAvidinTM (Molecular Probes Inc, Oregon, USA)

In another experiment, the biotinylated fusion protein was isolated using a novel form of
streptavidin marketed as CaptAvidin™ (Molecular Probes, Oregon, USA) immobilised
to a suitable surface. In this modified form of streptavidin, the tyrosine residue in the
biotin binding sites is nitrated, thereby reducing the very strong non-covalent bond with
aKaof 10"°M” to a Ka of 10°M". The association between biotin and CaptAvidin™
can therefore be disrupted by raising the pH to between 9-10 as described below:
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i) In one preferred embodiment, CaptAvidinTM protein was attached to tosylated

. magnetic beads (Dynal Biotech ASA, Norway) and was washed and prepared as

described above. The CaptAvidin™ coated beads were washed three times in S0mM
citrate phoasphate buffer, pH 4.0 containing 0.01% Tween 20 and 0.1% (w/v) BSA and
the supernatant was discarded. The cell lysate mixture was prepared as described above
and the pH adjusted to 5.0. CaptAvidinTM coated beads were added at a ratio of 0.5 mg
Dynabeads per lysate from 1 x 10° cells. The solution was incubated with gentle
agitation for 10-60 minutes. The supernatant was removed from the magnetic beads
using a magnetic workstation (Dyanl Biotech ASA, Norway) and washed with three
aliquots of 10mM Tris-HCL buffer, pH 8.0 containing 0.01% Tween 20, discarding the

supernatant.

The biotinylated fusion protein is detached from the CaptAvidin™ coated magnetic
beads by adding an aliquot of 50mM sodium bicarbonate-HCI buffer, pH 10.0
containing 0.01% Tween 20 and gently agitating the slurry for 15 minutes at room
temperature. The magnetic beads were removed using the magnetic workstation and the

supernatant containing the biotinylated fusion protein was retained.

i) In another example, the magnetic beads were replaced by creating mini
columns of CaptAvidin™ conjugated to agarose beads (Molecular Probes Inc, Oregon,
USA) mixed with an equal volume of Sepharose® CL-4B agarose (Amersham
Pharmacia Biotech Ltd, UK) to increase the bed volume with mini columns made by
pouring the slurry into pipette tips in SOmM citrate phosphate buffer, pH 4.0 containing
0.01% Tween 20. Biotinylated fusion protein was separated from cell lysate mixture by
affinity chromatography. Unbound material is eluted from the column with 10 column
volumes of 10mM Tris-HCI buffer, pH 8.0 containing 0.01% Tween 20. Biotinylated
fusion protein was eluted from the column in two column volumes of S50mM sodium
bicarbonate-HCI buffer, pH 10.0 containing 0.01% Tween 20.

) iti) In yet another experiment, the CaptAvidinTM agarose beads were
immobilised into a pipette tip and fusion protein binding and elution was performed as

described above.
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Step 4: Protein Identification

Expressed and purified fusion proteins were identified by peptide finger printing. Using
methods as reviewed in Proteome Research (Edited by Rabilloud), the fusion protein
was digested with trypsin, the resulting peptide solution was desalted and concentrated
using a ZipTip™ (Millipore, MA, USA) reverse phase column, diluted into matrix
solution and applied to a target plated from a PerSeptive Voyager™ mass spectrometer
and analysed by MADLL The resulting spectra of peptide masses were compared with
the anticipated peptide finger print for the protein using the ExPASy search algorithms
(GeneBio AG, Switzerland) via their website (wWww.expasy.com).

Step 5: Protein assay (normalisation)

A 3-5 yl aliquot of the purified fusion protein was removed from the stock solution and
assayed for total protein content using the BCA method in preference to Bradford assay
due to the presence of detergents in the protein samples. The concentration of
biotinylated fusion protein was determined by immunoassay as follows; A 3-5 ul aliquot
of the purified fusion protein was removed from the stock solution and incubated in a
black, streptavidin-coated microtitre plate (Beckton Dickenson, USA). The well was
washed three times with 50mM Tris-HCL buffer, pH 8.0 containing 0.01% Tween 20.
The well was blocked using 1% (w/v) BSA in the same buffer for 30 minutes and then
rinsed three times with 50mM Tris-HCL buffer, pH 8.0 containing 0.01% Tween 20.
The immobilised biotinylated fusion protein was incubated with either an anti N-
terminal or anti C-terminal polyclonal antibody raised in rabbit diluted into 50mM Tris-
HCL buffer, pH 8.0 containing 0.01% Tween 20 and 0.1% (w/v) BSA. The well was
rinsed three times with buffer and then probed with a anti-rabbit, mouse monoclonal
conjugated to Alexa 488 (Molecular Probes Inc, Oregon, USA) and the signal measured
with a PerkinElmer Flight fluorescence plate reader. A standard curve with known
amounts of Glutathione S-transferase expressed using the expression system described in
US5723584, US5874239 and US5932433 was used for calibration in the range of 0.1 —
500 pg of fusion protein per well.
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Step 6: Manufacture of protein arrays

a) Creation of Streptavidin coated microscope slides

Microscope slides coated with streptavidin were first imaged on a variety of
commercially available slide readers using an excitation wavelength of 480nm and and

emission wavelength of 520nm to assess the evenness of the coating.

b) Manufacture of antigen arrays

The streptavidin coated slides were rehydrated with x1 phosphate buffered saline at pH
7.3. Purified biotinylated fusion proteins at a concentration of approximately 1ug / pl
were spotted onto the surface of the slide using a solid pin with a tip diameter of 100-
150 microns (Biorobotics, Cambridge, UK) by hand and with a robotic system. The
slide was incubated at room temperature in a humidity-controlied environment for 30
minutes. The slide was then typically washed with x1 PBS, pH 7.3 containing 0.01%
(v/v) Tween and then blocked by incubating the slide with 1% (w/v) BSA for 10
minutes. The slide was rinsed with x! PBS, pH 7.3 containing 0.01% (w/v) Tween 20
and then incubated with the primary antibody of choice diluted 1:400 in x1 PBS, pH 7.3
containing 0.01% (w/v) Tween 20 and 0.1% (w/v) BSA, or a complex biological mixture
of proteins containing immunoglobulins, e.g. diluted serum samples. The slide was then
rinsed in x1 PBS, pH 7.3 containing 0.01% (w/v) Tween and 0.1% (w/v) BSA and
incubated with an appropriate secondary (for example mouse anti-human IgG
monoclonal conjugated to Alexa 488 (Molecular Probes Inc) for the detection of
immunoglobulins in serum, for example). The slides were then imaged at
excitation/emission wavelengths of 480/520nm, for the Alexa 488 conjugate, although
one skilled in the art can appreciate that many such secondary Abs with a variety of
labels (colorimetric, alternative fluorescent, radiolabelled or chemiluminescent) could be
used in its place. An example of the results obtained is illustrated in Figure 5
hereinafter.

¢€)_Manufacture of antibody arrays

Creation of a universal antibody acceptor layer

Proteins A, G and L from Streptococcus aureus were cloned into the expression vectors
pPAN-4, pAN-5 or pAN-6, pAC-4, pAC-5 and pAC-6) and were expressed and purified

as described above, resulting in both C- and N-terminal fusion proteins which were
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biotinylated in vivo, again as described above. Streptavidin coated microscope slides
were coated with a mixture of fusion proteins (both C- and N- terminal fusions) of
Proteins A, G and L in x1 PBS, pH 7.3 at a concentration of Img / ml. The slides were
incubated at room temperature for a minimum of 30 minutes in a humidity-controiled
environment. The slides were washed with x1 PBS, pH 7.3 containing 2mM Sodium
Azide and were stored in sealed containers in a moist atmosphere (to prevent drying) at

4°C until required.

Printing antibody arrays

The universal antibody acceptor layer was used to attach a variety of different classes of
antibodies and those phage molecules engineered to include a Protein A, G or L binding
site. Antibody preparations are diluted in 1x PBS, pH 7.3 containing 0.01% Tween to a
concentration of 0.2 — 10 mg /ml. The antibody solutions were applied to the universal
antibody acceptor layer with solid pins with a tip diameter of between 100-150 microﬁs
(Biorobotics, Cambridge, UK) by hand or with a robotic system. The slides were then
blocked with 1% BSA in x1 PBS, pH 7.3 containing 0.01% Tween. Slides were rinsed
with the x1 PBS, pH 7.3 containing 0.01% Tween and 2mM Sodium Azide and were
stored in sealed containers in a moist atmosphere (to prevent drying) at 4°C until

required.

Scanning as described above for antigen arrays produced the sort of results which are

illustrated in Figure 6.

Step 7: Labelling complex mixtures of proteins with fluorescent dyes
Typically, protein samples were prepared by solubilising them in a variety of buffers and

detergents, depending on the biological sample. Many samples required aggressive
solubilisation procedures requiring the use of non-ionic detergents and 8M urea, similar
to those used in the preparation of proteins for the first dimension of 2D electrophoresis
gels. For example, the solublization methodology involved homogenization of the
sample into soiution containing 4% CHAPS, 50mM PBS, pH 7.6 with either 7 M urea
and 2 M thiourea or 8 M urea. Buffers containing primary amino groups such as TRIS
and glycine inhibit the conjugation reaction and were therefore avoided. The presence
of low concentrations (<2%) of biocides such as azide or thimerosal did not affect
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protein labelling. The solubilised protein was centrifuged at 10,000g to remove cellular

debris and non-solubilised material and the mixture was immediately labeled.

Complex mixtures of proteins from biological samples were labelled with a fluorescent
tag prior to incubation with the antibody array as prepared above. Clearly, those skilled
in the art will recognise that other forms of labels can be applied to the technique such as
radiolabelling, chemiluminescent and visual dyes. Further, other fluorecent dyes can

also be applied to the process.

One preferred embodiment is the use of Cy3 and Cy5 mono reactive dyes (Amersham
Pharmacia Biotech Ltd, UK). Dye labelling of complex protein mixtures was
unpredictable and had to be optimised for each type of biological sample. Specifically,
the binding of dye molecules to proteins via residues with amine groups often reduced
the antigenicity of certain proteins such that they were no longer recognised by a
functional antibody.

The manufacturer’s recommended procedure is designed to label 1mg protein to a final
molar dye/protein (D/P) ratio between 4 and 12. This assumes an average protein
molecular weight of 155,000 daltons. In the present invention, an average dye / protein
ratio above 2-3 was found to interfere with the antibody-antigen reaction for many of the
proteins studied. [t was determined that the D/P ratios could be simply controlled by

using different concentrations of protein and different buffer pH values.

Altering the protein concentration and reaction pH changed the labelling efficiency of
the reaction significantly. Optimal labelling occured at pH 9 and by reducing the pH to
7.6 reduced the dye / protein ratio to between 1-3. Higher protein concentrations
increased labeling and so the control of protein concentration was also found to be
critical. Solutions of up to 10 pg/ul of a single protein species gave dye/ protein ratios
of 10-14, so more appropriate concentrations were found to be 0.1 - 1.0 pg/ul. A
typical method was as follows: complex protein mixtures prepared as described above,
were diluted to several concentrations in x1 PBS buffer, pH 7.6 containing 0.2% CHAPS

to achieve an average protein species concentration of 1.0 ug/ul (total protein
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concentration was in the range of 50-100pg/pl) The protein solution was incubated at
room temperature for 30 minutes with constant gentle agitation. Labeled protein must
be separated from the excess, unconjugated dye prior to incubation with the antibody
arrays. The manufacturer recommends separation from unbound protein by gel
permeation, however, due to the presence of membrane-bound proteins with poor
solubility this step was replaced by simply adding an excess of glycine to the solution to
halt the reaction. The labeled protein solution was incubated for a further 15 minutes to
ensure the removal of residual free dye. Labeled proteins were stored at 2-8°C without
further manipulation. Free dye was also removed using the method of Unlii er al (1997)
in which free dye was removed by overnight incubation with SM-2 beads (Bio-Rad, CA,
USA).

The final dye/protein (D/P) ratio was estimated as follows: a portion of the labeled
protein solution was diluted so that the maximum absorbance was 0.5 to 1.5AU. Molar
concentrations of dye and protein were calculated. The extinction coefficient will vary
for different proteins but is a reasonable average to use for complex mixtures. The ratio
of the average number of dye molecules coupled to each protein molecule was

calculated as follows:

Cy5 / Protein ratios were calculated using molar extinction coefficients of 250,000 M
lem™ at 650nm for Cy5, and 170,000 Mem™! at 280nm for the protein mixture. The
calculation was corrected for the absorbance of the Cy5 dye at 280nm {approximately
5% of the absorbance at 650nm) as per the manufacturer’s product data sheets. [Cy3
dye]=(A650)/250000, [protein]=[A280- (0.05 x A650 )] / 170000, (D/P) final
=[dye})/[protein], (D/P) final =[0.68 x (A650)] / [A 280- (0.05 x A650)].

Cy3 / Protein ratios were calculated using molar extinction coefficients of 150,000 M”
'em! at 552nm for the Cy3 dye and 170000 M'cm™ at 280nm for the protein are used in
this example. The calculation was corrected for the absorbance of the dye at 280nm
(approximately 8% of the absorbance at 552nm). [Cy3 dye]=(A 552 )/150000,
[antibody]=[A 280- (0.08 x A552 )}/ 170000, (D/P) final =[dye}/{antibody], (D/P) final
={1.13 x (A552 )}/ [A280- (0.08 x A552)].
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Step 8: Determination of protein expression using antibody arrays

Cy3-labelled and Cy5-labelled proteins were mixed in equimolar amounts based 611 the
Dye / protein ratios determined above. 100pl of the mixture was incubated with a
antibody array that had previously been rinsed with several slide volumes of x1 PBS, pH
7.6 containing 0.01% Tween. The labelled protein mixture was incubated at 30°C for
one hour in an automated slide processor subject to UK Patent Application GB
0028647.6 (unpublished). The slide was then rinsed with 10 slide volumes of x1 PBS,
pH 7.6 containing 0.01% Tween. The slides were dried by centrifugation and imaged
immediately on a commercially available slide imager using the manufacturer’s
operating procedures. The Cy3 and CyS labelled protein ratios were analysed and
normalised to a number of marker proteins such as actin and GAPDH. While this
approach is suitable for similarly prepared tissues or other biological samples, care must
be taken on the applicability of this normalisation strategy between different tissue types
and other biological samples, since the total cell content of all proteins vary considerably

from tissue to tissue.

The potential of protein arrays has been discussed for many years and clearly is a much
needed tool. The problems with expressing, purifying, assaying and in particular,
attaching proteins to solid, non-porous surfaces have all proved difficult problems to
solve. Through the novel exploitation of the vector technology described in patents
US5723584, US5874239 and US5932433, the present invention provides a method for
the preparation of both antigen and antibody arrays that allow researchers to now apply

these techniques with greater success.

All references mentioned in the above specification are herein incorporated by reference.
Other modifications of the present invention will be apparent to those skilled in the art
without departing from the scope and spirit of the invention. Although the invention has
been described in connection with the specific preferred embodiments, it should be
understood that the invention as claimed should not be unduly limited to such specific
embodiments. Indeed, various modifications of the described modes for carrying out the
invention, which are obvious to those skilled in the art, are intended to be within the

scope of the following claims.
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Claims
1. A method of forming an array of proteins selected from antigens or antibodies;

said method comprising the steps of
(i) expressing in a recombinant cell, a fusion protein which comprises either (a) an
antigen or (b) an antibody binding protein, fused to a peptide having up to 50 amino

acids, which peptide comprises an amino acid sequence of SEQ IDNO 1
LX XoIXa Xy Xs XK X 7XsXoX 10 (SEQIDNO 1)

where X is a naturally occurring amino acid, X; is any naturally occurring amino acid
other than leucine, valine, isoleucine, tryptophan, phenylalanine or tyrosine, X3 is
phenylalanine or leucine, Xy is glutamine or asparagine, X; is alanine, glycine, serine or
threonine, X is glycine or methionine, Xy is isoleucine, methionine or valine, X3 is
glutamine, leucine, valine, tyrosine or isoleucine, X is tryptophan, tyrosine, valine,
phenylalanine, leucine or isoleucine and X o is any naturally occurring amino acid other
than asparagine or glutamine; where said peptide is capable of being biotinylated by a
biotin ligase at the lysine residue adjacent to Xs;

(ii) biotinylating said peptide of the fusion protein at the lysine residue adjacent Xe;

(iii) isolating the biotinylated fusion protein;

(iv) applying the biotinylated fusion protein to an avidin or streptavidin coated non-
porous support; ’

(v) forming an array of at least three different proteins on the support by either

(a) where the fusion protein comprises an antigen, carrying out steps (i) to (iv) the
desired number of times to form an antigen array; or

(b) where the fusion protein comprises an antibody binding protein, applying to said
protein, either prior to or after step (iv), a plurality of different antibodies or binding
fragments thereof.

2. A method according to claim 1 wherein the fusion protein further comprises a
second peptide sequence capable of acting as an affinity or detection tag sequence to the

fusion protein wherein the sequence comprises between 1 and 30 amino acids.
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3. A method according to claim 2 wherein the peptide sequence tag is fused to the
end of the amino acid sequence of SEQ ID NO 1.

4. A method according to claim 2 wherein the peptide sequence tag is fused to the
opposite end of the antigen or antibody binding protein to which the amino acid
sequence of SEQ IDNO 1 is fused.

S. A method according to any one of claims 2 to 4 wherein at least one amino acid

of the peptide sequence tag is histidine.

6. A method according to claim 5 wherein the peptide sequence tag has the formula
His-X in which X is selected from -Gly-, -His-, -Tyr-, -Gly-, -Trp-, -Val-, -Leu-, -Ser-,
-Lys-, -Phe-, -Met-, -Ala-, -Glu-, -Ile-, -Thr-, -Asp-, -Asn-, -Gln-, -Arg-, -Cys- and -Pro-.

7. A method according to claim 5 wherein the peptide sequence tag has the formula
Y-His.

8. A method according to claim 7 wherein Y is selected from -Gly-, -Ala-, -His-,
and -Tyr-.

9. A method according to any one of the preceding claims wherein the recombinant
cell expresses biotin ligase and step (i) is effected in the presence of biotin such that

biotinylation occurs in vivo in said cell.

10. A method according to claim 9 wherein recombinant cell expresses biotin.

11. A method according to any one of the preceding claims wherein step (iii) is
effected using a further antibody or a binding fragment thereof, which is specific for the

peptide of SEQ IDNO 1.

12. A method according to any one of claim 1 to 10 wherein step (iii) is effected
using a further antibody or a binding fragment thereof, which is specific for the peptide
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sequence tag of any one of claims 2 to 8.

13. A method according to claim 11 or claim 12 wherein said further antibody or

binding fragment thereof is immobilised on a column, magnetic bead or loaded into a

pipette tip.

14. A method according to claim 13 wherein bound fusion protein is subsequently

eluted by increasing the pH conditions.

15. A method according to claim any one of claims 1 to 10 wherein in step (iii) the

fusion protein is isolated using a separation material which releasably binds biotin.

16. A method according to claim 15 wherein the separation material is 2 modified
version of avidin or streptavidin, which has lower affinity for biotin than native avidin or

streptavidin.

17. A method according to claim 15 or claim 16 wherein the separation material is

attached to magnetic beads or pipette tips.

18. A method according to any one of claims 15 to 17 wherein the fusion protein is

eluted from the separation material by changing the pH conditions.

19. A method according to any one of the preceding claims wherein some areas of
the coated support used in step (iv) are blocked to prevent binding of the fusion protein

thereto.

20. A method according to any one of the preceding claims wherein the peptide of
SEQ ID NO 1 is selected from

Leu Glu Glu Val Asp Ser Thr Ser Ser Ala Ile Phe Asp Ala Met Lys Met Val Trp Ile Ser
Pro Thr Glu Phe Arg (SEQ ID NO:14);

JP 2004-532024 A 2004.10.21
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Gln Gly Asp Arg Asp Glu Thr Leu Pro Met lle Leu Arg Ala Met Lys Met Glu Val Tyr
Asn Pro Gly Gly His Glu Lys (SEQ ID NO:15);

Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Glu Ala Gln Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr Asn Tyr (SEQ ID NO:16});

Met Ala Ser Ser Asp Asp Gly Leu Leu Thr Ile Phe Asp Ala Thr Lys Met Met Phe Ile
Arg Thr (SEQ IDNO:17);

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys Met Glu Leu His
Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO:18);

Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn lle Phe Glu Ala Met Lys Met Tyr Val Ile Thr
(SEQ ID NO:19);

Ser Val Val Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys Met Val Tyr His Ser
Gly Ala GlIn Ser Gly Gln (SEQ ID NO:20);

Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys Met Glu Phe Val
Thr Ser Val Gin Phe (SEQ ID NO:21);

Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys Met Glu Val Ser
Thr (SEQ ID NO:22);

Ala Thr Ala Gly Pro Leu His Glu Pro Asp Ile Phe Leu Ala Met Lys Met Glu Val Val
Asp Val Thr Asn Lys Ala Gly Gin (SEQ ID NO:23);

Ser Met Trp Glu Thr Leu Asn Ala Gin Lys Thr Val Leu Leu (SEQ ID NO:24);

Ser His Pro Ser Gin Leu Met Thr Asn Asp Ile Phe Glu Gly Met Lys Met Leu Tyr His
(SEQ ID NO:25);
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Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr Ile Phe Ala Ala Met Lys Met Gin Trp Trp
Asn Pro Gly (SEQ ID NO:27);

Val Met Glu Thr Gly Leu Asp Leu Arg Pro Ile Leu Thr Gly Met Lys Met Asp Trp lle
Pro Lys (SEQ ID NO:28);

Leu His His Ile Leu Asp Ala Gln Lys Met Val Trp Asn His Arg (SEQ ID NO:30);
Pro Gln Gly Ile Phe Glu Ala GIn Lys Met Leu Trp Arg Ser (SEQ ID NO:31);

Leu Ala Gly Thr Phe Glu Ala Leu Lys Met Ala Trp His Glu His (SEQ ID NO:32);
Leu Asn Ala Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Gly (SEQ ID NO:33);

Leu Gly Gly Ile Phe Glu Ala Met Lys Met Glu Leu Arg Asp (SEQ ID NO:34);

Leu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly (SEQ ID NO:35);
Leu Ser Thr Ile Met Glu Gly Met Lys Met Tyr Ile Gin Arg Ser (SEQ ID NO:36);
Leu Ser Asp Ile Phe Glu Ala Met Lys Met Val Tyr Arg Pro Cys (SEQ ID NO:37);
Leu Glu Sgr Met Leu Glu Ala Met Lys Met Gln Trp Asn Pro Gln (SEQ ID NO:38);
Leu Ser Asp Ile Phe Asp Ala Met Lys Met Val Tyr Arg Pro Gln (SEQ ID NO:39);
Leu Ala Pro Phe Phe Glu Ser Met Lys Met Val Trp Arg Glu His (SEQ ID NO:40);
Leu Lys Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Thr Ala Met (SEQ ID NO:41);
Leu Glu Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser (SEQ ID NO:42);

Leu Leu Gin Thr Phe Asp Ala Met Lys Met Glu Trp Leu Pro Lys (SEQ ID NO:43);

JP 2004-532024 A 2004.10.21
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Val Phe Asp lle Leu Glu Ala GIn Lys Val Val Thr Leu Arg Phe (SEQ ID NO:44);

Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ ID NO:45);

Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu (SEQ ID NO:46);

Leu Lys Glu Ile Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro (SEQ ID NO:47);

Leu Gly Gly Ile Glu Ala Gin Lys Met Leu Leu Tyr Arg Gly Asn (SEQ ID NO:48);

Arg Pro Val Leu Glu Asn Ile Phe Glu Ala Met Lys Met Glu Val Trp Lys Pro (SEQ ID
NO:50);

Arg Ser Pro Ile Ala Glu Ile Phe Glu Ala Met Lys Met Glu Tyr Arg Glu Thr (SEQ ID
NO:51);

Gln Asp Ser lle Met Pro Ile Phe Glu Ala Met Lys Met Ser Trp His Val Asn (SEQ ID
NO:52);

Asp Gly Val Leu Phe Pro Ile Phe Glu Ala Met Lys Met Ile Arg Leu Glu Thr (SEQ ID
NO:53);

Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met Ile Tyr His Asp Leu (SEQ ID
NO:54);

Asp Val Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr Ile Thr Lys (SEQ ID
NO:55);

Pro Asn Asp Leu Glu Arg Ile Phe Asp Ala Met Lys Ile Val Thr Val His Ser (SEQ [D
NO:56);

Thr Arg Ala Leu Leu Glu Ile Phe Asp Ala Gin Lys Met Leu Tyr Gin His Leu (SEQ ID
NO:57);
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Arg Asp Val His Val Gly Ile Phe Glu Ala Met Lys Met Tyr Thr Val Glu Thr (SEQ ID
NO:58);

Gly AspLys Leu Thr Glu Ile Phe Glu Ala Met Lys Ile Gln Trp Thr Ser Gly (SEQ ID
NO:59);

Leu Glu Gly Leu Arg Ala Val Phe Glu Ser Met Lys Met Glu Leu Ala Asp Glu (SEQ ID
NO:60);

Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu Asp Thr (SEQ ID
NO:61);

Gly Leu Pro Leu Gln Asp Ile Leu Glu Ser Met Lys Ile Val Met Thr Ser Gly (SEQ ID
NO:62);

Arg Val Pro Leu Glu Ala Ie Phe Glu Gly Ala Lys Met Ile Trp Val Pro Asn Asn (SEQ
ID NO:63);

Pro Met Ile Ser His Lys Asn Phe Glu Ala Met Lys Met Lys Phe Val Pro Glu (SEQ ID
NO:64);

' Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Glu Trp His Pro Ser (SEQ ID

NO:65);

Gln Pro Ser Leu Leu Ser Ile Phe Glu Ala Met Lys Met Gln Ala Ser Leu Met (SEQ ID
NO:66),;

Leu Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gln Ile Ser (SEQ ID
NO:67);

Asp Glu Glu Leu Asn Gln Ile Phe Glu Ala Met Lys Met Tyr Pro Leu Val His Val Thr
Lys (SEQ ID NO:68);
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Ser Asn Leu Val Ser Leu Leu His Ser Gln Lys Ile Leu Trp Thr Asp Pro Gln Ser Phe Gly
(SEQ ID NO:70);

Leu Phe Leu His Asp Phe Leu Asn Ala Gln Lys Val Glu Leu Tyr Pro Val Thr Ser Ser
Gly (SEQ ID NO:71);

Ser Asp Ile Asn Ala Leu Leu Ser Thr Gin Lys Ile Tyr Trp Ala His (SEQ ID NO:72);

Met Ala Ser Ser Leu Arg Gln Ile Leu Asp Ser Gln Lys Met Glu Trp Arg Ser Asn Ala
Gly Gly Ser (SEQ ID NO:73);

Met Ala His Ser Leu Val Pro Ile Phe Asp Ala GIn Lys Ile Glu Trp Arg Asp Pro Phe Gly
Gly Ser (SEQ ID NO:75);

Met Gly Pro Asp Leu Val Asn Ile Phe Glu Ala Gln Lys Ile Glu Trp His Pro Leu Thr Gly
Gly Ser (SEQ ID NO:76);

Met Ala Phe Ser Leu Arg Ser Ile Leu Glu Ala Gin Lys Met Glu Leu Arg Asn Thr Pro
Gly Gly Ser (SEQ ID NO:77);

Met Ala Gly Gly Leu Asn Asp Ile Phe Glu Ala GIn Lys Ile Glu Trp His Glu Asp Thr
Gly Gly Ser (SEQ ID NO:78);

Met Ser Ser Tyr Leu Ala Pro Ile Phe Glu Ala Gln Lys Ile Glu Trp His Ser Ala Tyr Gly
Gly Ser (SEQ ID NO:79);

Met Ala Lys Ala Leu GIn Lys Ile Leu Glu Ala Gln Lys Met Glu Trp Arg Ser His Pro
Gly Gly Ser (SEQ ID NO:80);

Met Ala Phe Gin Leu Cys Lys Ile Phe Tyr Ala Gln Lys Met Glu Trp His Gly Val Gly
Gly Gly Ser (SEQ ID NO:81);
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Met Ala Gly Ser Leu Ser Thr Ile Phe Asp Ala GIn Lys lle Glu Trp His Val Gly Lys Gly
Gly Ser (SEQ ID NO:82);

Met Ala Gin Gln Leu Pro Asp Ile Phe Asp Ala Gln Lys Ile Glu Trp Arg Ue Ala Gly Gly
Gly Ser (SEQ ID NO:83);

Met Ala Gln Arg Leu Phe His Ile Leu Asp Ala Gln Lys lle Glu Trp His Gly Pro Lys Gly
Gly Ser (SEQ ID NO:84);

Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Gln Lys Met Glu Trp Arg His Phe Val
Gly Gly Ser (SEQ ID NO:85);

Met Ala Trp Ser Leu Lys Pro lle Phe Asp Ala Gln Lys Ile Glu Trp His Ser Pro Gly Gly
Gly Ser (SEQ ID NO:86);

Met Ala Leu Gly Leu Thr Arg Ile Leu Asp Ala Gin Lys Ile Glu Trp His Arg Asp Ser
Gly Gly Ser (SEQ ID NO:87);

Met Ala Gly Ser Leu Arg Gln Ile Leu Asp Ala GIn Lys Ile Glu Trp Arg Arg Pro Leu
Gly Gly Ser (SEQ ID NO:88), and;

Met Ala Asp Arg Leu Ala Tyr Ile Leu Glu Ala Gln Lys Met Glu Trp His Pro His Lys
Gly Gly Ser (SEQ ID NO:89).

21. A method according to any one of the preceding claims wherein the peptide is a

peptide of 15 amino acids in length.

22. A method according to claim 21 wherein the peptide is of SEQ ID NO 2

Gly Leu Asn Asp Ile Phe Glu Ala Gin Lys Ile Glu Trp His Glu (SEQ ID NO 2).

23. A method according to any one of the preceding claims wherein the fusion

protein comprises an antigen.,
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24. A method according to claim 23 wherein an antigen library is used to create the

array.

25. A method according to any one of claims 1 to 22 wherein the fusion protein

comprises an antibody binding protein.

26. A method according to claim 25 wherein the antibody binding protein is one or

more of Protein A, Protein G and Protein L.

27. A method according to claim 26 wherein the antibody binding protein comprises
a mixture of Protein A, Protein G and Protein L.

28. A method according to any one of claims 25 to 27 wherein the antibody binding
protein may be fused to the said peptide at the N-terminus thereof or it may be fused to
said peptide at the C-terminus thereof.

29. A method according to any one of the preceding claims wherein prior to step

(iv), the identity of the expressed fusion protein is confirmed.

30. A method according to claim 29 wherein the identity is confirmed using mass

spectrometry.

31. A method according to any one of the preceding claims wherein protein
normalisation is carrried out by detecting the peptide of SEQ ID NO 1 in the fusion

protein which acts as an internal control.

32. A method according to any one of the preceding claims wherein protein
normalisation is carrried out by detecting the peptide sequence tag of any one of claims

1 to 8 in the fusion protein which acts as an internal control.

33. A method according to claim 31 or claim 32 wherein the peptide is detected by
an antibody with a high affinity for the said peptide.
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34. A method according to any one of claims 31 to 33 wherein the protein
normalisation is effected by performing an immunoassay simultaneously with

subsequent anaiysis of a biological sample using the array.

35. A method according to any one of the preceding claims wherein the avidin or

steptavidin coated non-porous support used in step (iv) is a glass or plastics material.

36. A method according to any one of the preceding claims wherein a further

acceptor layer is provided on top of the foundation of the streptavidin layer on the

support.

37. A method according to any one of the preceding claims wherein the array

comprises from 3 — 10,000 different fusion proteins.

38. A method according to claim 37 wherein each protein is present in a form in
which the peptide including SEQ ID NO 1 is fused to the C-terminus, and also in-a form
in which the peptide including SEQ ID NO 1 is fused to the N-terminus.

39. A protein array obtained by a method according to any one of the preceding

claims.

40. A method of detecting binding between an antibody and an antigen, said method
comprising the steps of: |

(vi) applying to the array according to claim 39 a sample which contains or is suspected
of containing an antibody in the case of an array of step (v)(a), or an antigen in the case
of the array of step (v) (b); and

(vii) detecting bound antibody or antigen on the support.

41. A method according to claim 40 wherein step (vii) is carried out by ELISA

methods.
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42. A method according to claim 40 and claim 41 wherein the fusion protein array
continues to be monitored for quality and /or the density of the protein during step (vi}

and/or step (vii).

43. A method according to claim 42 wherein the monitoring is effected by detecting
the peptide which comprises SEQ ID NO 1.

44, A method according to claim 42 wherein array comprises fusion proteins which
further comprise a second peptide sequence, and monitoring is effected by detecting the
presence of the second peptide sequence, wherein the second peptide sequence

comprises between 1 and 30 amino acids.

45. A method according to any one of claims 1 to 38 or claims 40 to 44 wherein at

least some of the steps are operated automatically.

46. A method according to claim 45 wherein all the steps of the method are operated

automatically.

47. A fusion protein comprising an antibody binding protein fused at the N- or C-
terminus to 2 peptide of 13 to 50 amino acids, which comprises SEQ ID NO 1.

48. A fusion protein according to claim 47 wherein the peptide of SEQ IDNO 1 isa
peptide of SEQ ID NO 2.

49. A fusion protein according to claim 47 or claim 48 further comprising a second
peptide sequence which acts as a tag sequence to the fusion protein wherein the

sequence comprises between 1 and 20 amino acids.

50. A fusion protein according to any one of claims 47 to 49 wherein the antibody

binding protein is Protein A, G or L or a mixture thereof.

51. A nucleic acid sequence, which encodes the fusion protein according to any one

of claims 47 to 50.
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52. A nucleic acid according to claim 51 wherein the sequence which encodes the

peptide is of SEQ ID NO 9:

GGCCTGAACGACATCTTCGAGGCTCAGAAAATCGAATGGCACGAA
5 (SEQIDNOVY).

53. A method, fusion protein or nucleic acid sequence substantially as hereinbefore

described with reference to the accompanying figures.

JP 2004-532024 A 2004.10.21
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Figure 7

PAN-4
GTTTGACAGCTTATCATCGACTGCACGGTGCACCAATGCTTCTGGCGTCAGGCAGCCAT
CGGAAGCTGTGGTATGGCTGTGCAGGTCGTAAATCACTGCATAATTCGTGTCGCTCAAG
GCGCACTCCCGTTCTGGATAATGT TTTTTGCGCCGACAT CATAACGGTTCTGGCARATA
TTCTGARATGAGCTGTTGACAATTAATCATCCGGCTCGTATRATGTGTGGAATTGTGAG
CGGATAACAATTTCACACAGGAARCAGACCATGTCCGGCCTGAACGACATCTTCGAGGC
TCAGAAARATCGAATGGCACGARGGCGCGCCGAGCTCGAGGATCCCGGGTACCAAGCTTG
GCTGTTTTGGCGGATGAGAGAAGAT TTTCAGCCTGATACAGAT TARATCAGAACGCAGA
AGCGGTCTGATAARACAGAATTTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGACCC
CATGCCGAACTCAGAAGTGAARACGCCGTAGCGCCGATGGTAGTGTGGGGTCTCCCCATG
CGAGAGTAGGGAACTGCCAGGCATCARATAARAACGAAAGGCTCAGTCGARAGACTGGGC
CTTTCGTTTTATCTGTTGTTTGTCGGTGARACGCTCTCCTGAGTAGGACAARTCCGCCGG
GAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGTGGCGGECAGGACGCCCGCCA
TARACTGCCAGGCATCARATTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTTGCGTT
TCTACAAACTCTTTTTGTTTATTTTTCTARATACATTCAAATATGTATCCGCTCATGAG
ACAATAACCCTGATAAATGCTTCAATAATATTGAAARAGGAAGAGTATGAGTATTCAAC
ATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGC 'TGCCTTCC! T 'TCAC
CCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTA
CATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTT
TTCCA. ACTTTTAAAGTTCTGC 'GC TCCC
GCCGGGCAAGAGCAACTCGGTCGCCCGCATACACTATTCTCAGAATGACTTGGTTGAGTA
CTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTG
CTGCCATAACC ACACTGCGGCCAACTTACTTCTGACAACGATC!
CCGAAGGAGCTAACCGCTTTT ACAAC TCATGTAACTCGCCTTGATCG
TTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTA
CAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCC
CGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTIGCGCTC

GECCCTTCCGECTGEC! TAAATCTGGAGCC TC
GCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGT TATCTAC
ACGACG( AGGCAAC ACGAAATAGACAGATCGC! A

CTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTG
ATTTARAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTC
ATGACCAARATCCCTTAACGTGAGT TTTCGTTCCACTGAGCGTCAGACCCCGTAGARAA
GATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAR
AARRACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCARGAGCTACCAACTCTTTTT
CCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCARATACTGTCCTTCTAGTGTAGCC
GTAGTTAGGCCACCACTTCAARGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAR
TCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCA
AGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGARCGGGGGGTTCGTGCACACA
GCCCAGCTTGGAGCGAACGACCTACACCGARCTGAGATACCTACAGCGTGAGCTATGAG
AARGCGCCACGCTTCCCGAAGGGAGARAGGCGGACAGGTATCCGGTARGCGGCAGGGTC
GGAACA AGCGCACGA! AGCTTCCAG AACGCCTGGTATCTTTATAGTCC
TGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGEL
GGAGCCTATGGARARACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGG
CCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAARCCGTATTAC
CGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAG
TGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGT
ATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAG
CCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACRCCCGCC
ARCACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACARG
CTGTGACCGTCTCCG@GAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGC
GCGAGGCAGCAGATCAATTCGCGCGCGAAGGCGAAGCGGCATGCATTTACGTTGACACC
ATCGAATGGTGCAAAACCTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTCAATT
CAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCAGAGTATGCCGETGTCT
CTTATCAGACCGTTTCCCGCGTGGTGAACCAGGCCAGCCACGTTTCTGCGAAAACGCGG
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GAARRAGTGGAAGCGGCCATGCCGGAGCTGAAT TACATTCCCAACCGCGTCGCACAACA

ATAGCGGAACGGGAAGGCGACTGGACTGCCATGTCC! T AACAAACCATGCAAAT
GCTGAATGAGGGCATCGTTCCCACTGCGATGCTGGTTGCCAACGATCAGATGGCGCTGE
GCGCAATGCCCGCCATTACCGAGTCCGEGCTGCCCGCTTGCTGCGCATATCTCCGTAGTG
GGATACGACCATACCGAAGACAGCTCATGTTATATCCCCCCGTTAACCACCATCAAACA
GGATTTTCCCCTGCTCCCGCAAACCAGCCTGGACCCCTTCCTCCAACTCTCTCAGGECC
AGGCGGTGAAGCGCAATCAGCTGTTCCCCGTCTCACTGGTGAAAAGAAAAACCACCCTG
GCGCCCAATACCCAAACCGCCTCTCCCCGCGCCT TGEGCCCATTCATTAATGCAGCTEGC
ACGACAGCTTTCCCGACTGGAAAGCCGGCAGTGAGCGCAACGCAATTAATGTGAGTTAG
CGCGRATTGATCTG

Figure 8

PAN-S
GITTGACAGCT TATCATCGACTGCACGGTGCACCAATGCTTCTGGCGTCAGGCAGCCAT
CGGAAGCTGTGGTATGGCTGTGCAGGTCGTARATCACTGCATAATTCGTGTCGCTCARG
GCGCACTCCCGTTCTGGATAATGTTTTTTGCGCCGACATCATARCGGTTCTGGCARATA
TTCTGAAATGAGCTGTTGACAATTARTCATCCGGCTCGTATAATGTGTGGRATTGTGAG
CGGATAACAAT TTCACACAGGAAACAGACCATGT CCGGCCTGAACGACATCTTCGAGGC
TCAGAAAATCGAATGGCACGAAGGCGCGCCGGAGCTCGAGGATCCCGGGTACCARGCTT
GGCTGTTTTGGCGGATGAGAGAAGAT TTTCAGCCTGATACAGATTARATCAGRACGCAG
AAGCGGTCTGATARAACAGAAT TTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGACC
CCATGCCGRACTCAGAAGTGARACGCCGTAGCGCCGATGGTAGTGTGGGGTCTCCCCAT
GCGAGAGTAGGGAACTGCCAGGCATCAAATARAACGAARGGCTCAGTCGARAGACTGGG
CCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACARATCCGCCG
GGAGCGGATTTGAACGTTGCGRAGCAACGGCCCGGAGGGTGGCGGECAGGACGLCCGCC
ATARACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTTGCGT
TTCTACAAACTCTTTTTGTTTATTTT TCTAAATACATTCARATATGTATCCGCTCATGA
GACRATAACCCTGATAAATGCTTCAATAATATTGARAAAGGAAGAGTATGAGTATTCAA
CATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCA

CCCAGAAACEC AACTAAAA AGATC A GTT
ACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGT
TTTCCAAT ACTTTTAAAGTTCTGC! "GC TCCC! TGA

ACAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTC
CCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCT
CGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGEAGCC T
CGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTA
CACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTG
CCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATT
GATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCT
CATGACCAARAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGARA
AGATCAARGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCARACA
AAAARACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTT
TCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCARATACTGTCCTTCTAGTGTAGC
CGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTA
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ATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGT TGGACTC
AAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGARCGGGGGGTTCGTGCACAC
AGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGA
GARAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGT
CGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTC
CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGG
CGGAGCCTATGGAAAAACGCCAGCARCGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTG
GCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTA
CCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCA
GTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGG
TATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAA
GCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCGC
CAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACARA
GCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGRARCG
CGCGAGGCAGCAGATCAATTCGCGCGCGAAGGCGAAGCGGCATGCATT TACGTTGACAC
CATCGAATGGTGCAAARRCCT TTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTCAAT
TCAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCAGAGTATGCCGGTGTC
TCTTATCAGACCGTTTCCCGCGTGGTGAACCAGGCCAGCCACGTTTCTGCGAARACGCG
GGAARARGTGGARAGCGGCGATGGCGGAGCTGAATTACATTCCCARCCGCGTGGCACARC
AACTGGCGGGCAAACAGTCCTTCCTGATTGGCGTTGCCACCTCCAGTCTCGCCCTGCAC
GCGCCGTCGCAAATTGTCGCCGCGATTARATCTCGCGCCGATCAAC CAGCGT
GGTGGTGTCGATCCTAGAACGAAGCGGCETCGAAGCCTGTAAAGCGGCGGTGCACAATC
TTCTCGCCCAACCCGTCAGTGGGCTGATCATTAACTATCCCCTCGATGACCAGGATGCC
ATTGCTGTGGAAGCTGCCTGCACTAATCTTCCGECGTTATTTCTTGATCTCTCTGACCA
GACACCCATCAACAGTATTATTTTCTCCCATGAAGACGCGTACGCGACTCCGCET
ATCTGCTCGCATTCGGTCACCAGCAAATCGCGCTGC T TAGCCGCCCCATTAAGTTCTCTC
TCGGCGCCTCTCCCTCTCECTGGCTGGCATAAATATCTCACTCGCAATCAAATTCAGCC
GATAGCGGAACCGGAACCCCACTCGAGTGCCATGTCCGGTTTTCAACAAACCATGCAAA
TGCTGAATGAGCGCATCGTTCCCACTGCGATGCTGETTGCCAACGATCAGATGGCGCTG
GGCGCAATGCGCGCCATTACCGAGTCCGCGCTGCCCGTTGGTGCCGGATATCTCGGTAGT
GGGATACGACGATACCGAAGACAGCTCATGT TATATCCCGCCGTTAACCACCATCARAC
AGGATTTTCGCCTGCTGGGGCARACCAGCGTGCACCGCTTGCTGCAACTCTCTCAGGGC
CAGGCGGTGAAGGGCAATCAGCTCTTCCCCGTCTCACTGGTGAAARGAAARACCACCCT
GGCCCCCAATACGCAAACCGCCTCTCCCCGCGCETTGGCCGATTCATTAATGCAGCTGE
CACGACAGGTTTCCCGACTGGAAACCCCGCAGTGAGCGCAACGCAATTARTGTGAGTTA
GCGCGAATTGATCTG

é

Figure 9

pAN-6
GTTTGACAGCTTATCATCGACTGCACGGTGCACCAATGCT TCTGGCGTCAGGCAGCCAT
CGGARAGCTGTGGTATGGCTGTGCAGGTCGTAARTCACTGCATAATTCGTGTCGCTCAAG
GCGCACTCCCGTTCTGGATAATGTTTTTTGCGCCGACATCATAACGGT TCTGGCARATA
TTCTGARATGAGCTGTTGACAATTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAG
CGGATAACAATTTCACACAGGAAACAGACCATGT CCGGCCTGAACGACATCTTCGAGGC
TCAGAAAATCGAATGGCACGARGGCGCGCCGGEAGCTCGAGGATCCCGGGTACCRAGCT
TGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACAGAT TARATCAGAACGCA
GAAGCGGTCTGATARAACAGAATTTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGAC
CCCATGCCGAACTCAGAAGTGAAACGCCGTAGCGCCGATGETAGTGTGGGGTCTCCCCA
TGCGAGAGTAGGGAACTGCCAGGCATCAAATARAACGAAAGGCTCAGTCGAAAGACTGG
GCCTTTCGTTTTATCTGTTGT TTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCC
GGGAGCGGATTTGARCGTTGCGAAGCAACGGCCCGGAGGGTGGCGGGCAGGACGCCCGE
CATAAACTGCCAGGCATCARATTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTIGCG
TTTCTACARACTCTTTTTGTTTATTTTECTARATACAT TCAAATATGTATCCGCTCATG
AGACAATAACCCTGATARATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCA
ACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCAT TTTGCCTTCCTGTTTTTGCTC
ACCCAGARACGCTGGTGARAGTAAARGATGCTGAAGATCAGT TGGGTGCACGAGTGGGT
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TACATCGAACTGGATCTCARCAGCGGTAAGATCCTTGAGAGT TTTCGCCCCGAAGRACG
TTTFTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTGTTG
ACGCCGGGCAAGAGCARCTCGGTCGCCGCATACACTATTCTCAGRAATGACTTGGTTGAG
TACTCACCAGTCACAGAARAGCATCTTACGGATGGCATGACAGTAAGAGRATTATGCAG
TGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAG
GACCGAAGGAGCTAACCGCTTTTTTGCACARCATGGGGGATCATGTAACTCGCCTTGAT
CGTTGGGARCCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCC
TACAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTT
CCCGGCAACRATTAATAGACTGGATGGAGGCGGATRAAAGTTGCAGGACCACTTCTGCGC
TCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTC
TCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCT
ACACGACGGGGAGTCAGGCAACTATGGATGARCGAAATAGACAGATCGCTGAGATAGGT
GCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGAT
TGATTTARAACTTCATTTTTAATTTARAAGGATCTAGGTGARGATCCTTTTTGATAATC
TCATGACCAARATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAA
ARGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCARAC
AARRARACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTT
TTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAG
CCGTAGTTAGGCCACCACTTCAAGARCTCTGTAGCACCGCCTACATACCTCGCTCTGCT
AATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACT
CRAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACA
CAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATG
AGAAAGCGCCACGCT TCCCGAAGGGAGARAGGCGGACAGGTAT CCGGTAAGCGGCAGGG
TCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGARACGCCTGGTATCTTTATAGT
CCIGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGE
GCGGAGCCTATGGARARACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCT
GGCCTTTTGCTCACATGTTCT TTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATT
ACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTC
AGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCG
GTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTA
AGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACACCCG
CCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACA
AGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGARAC
GCGCGAGGCAGCAGATCAATTCGCGCGCGAAGGCGAAGCGGCATGCAT TTACGTTGACA
CCATCGAATGGTGCARAACCTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTCAA
TTCAGGGTGGTGAATGTGAAACCAGTAARCGTTATACGATGTCGCAGAGTATGCCGGTGT
CTCTTATCAGACCGTTTCCCGCGTGGTGAACCAGGCCAGCCACGTTTCTGCGARAAACGT
GGGARARAGTGGAAGCGGCGATGGCGGAGCTGAATTACATTCCCAACCGCGTGGCACAA
CAACTGGCGGGCAAACAGTCCTTCCTGATTGGCGTTGCCACCTCCAGTCTGGCCCTGCA
CGCGCCGTCCCAAATTGTCGCGECCATTARATCTCGCGCCGATCAACTGGGTGCCAGCG

CATTGCTGTGGAAGCTGCCTGCACTAATGTTCCGGCGTTATTTCTTGATGTCTCTGACC
AGACACCCATCAACAGTATTATTTTCTCCCATGAAGACGCTACCCCACTGGGCCTGGAG

GCACGACAGGTTTCCCGACTGGARAGCCGGCAGTGAGCGCAACGCAATTAATGTGAGTT
AGCGCGARATTGATCTG
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Figure 10

pAC-4
GTTTGACAGCTTATCATCGACTGCACGGTGCACCAATGCTTCTGGCGTCAGGCAGCCAT
CGGARGCTGTGGTATGGCTGTGCAGGTCGTARATCACTGCATAATTCGTGTCGCTCARG
GCGCACTCCCGTTCTGGATAATGT TTTTTGCGCCGACATCATAACGGTTCTGGCARATA
TTCTGARATGAGCTGTTGACARTTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAG
CGGATARCAATTTCACACAGGAAACAGACCATGGAGCTCGAGGATCCCGGGCAAGCTTG
CTTGGTGGCGGTCTGAACGACATCT TCGAGGC TCAGARARTCGAATGGCACGARTARTT
AATTARGAGCTTGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACAGAT TAA
ATCAGAACGCAGARGCGGTCTGATARAACAGAATTTGCCTGGCGGCAGTAGCGCGETGE
TCCCACCTGACCCCATGCCGAACTCAGARGTGARACGCCGTAGCGCCGATGGTAGTGTG
GGGTCTCCCCATGCGAGAGTAGGGARCTGCCAGGCATCARATARAACGAARGGCTCAGT
CGARAGACTGGGCCTTTCGTTTTATCTGTTGT T TGTCGGTGARCGCTCTCCTGAGTAGG
ACARATCCGCCGGGAGCGGATTTGAACGTTGCGAAGCARCGGCCCGGAGGGTGECGEEC
AGGACGCCCGCCATARACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATG
GCCTTTTTGCGTTTCTACARACTCTTTTTGTTTATTTTTCTAAATACATTCAAATATGT
ATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGARAAAGGAAGAGT
ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCC
TGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTG
CACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGC
CCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGT TCTGCTATGTGGCGCGGTATT
ATCCCETGTTGACGCCGGECAAGAGCAACTCGETCGCCGCATACACTATTCTCAGAATG
ACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGA

AACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAAC ATGTAA
CTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGAC
ACCACGATGCCTACAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACT
TACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGT TGCAGGAC
CACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGT
GAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTAT
CGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCG
CTGAGA! “CTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATAT
ATACTTTAGATTGATTTAARAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCT
TTTTGATAATCTCATGACCAARATCCCTTAACGTGAGT TTTCGTTCCACTGAGCGTCAG
ACCCCGTAGAAARGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGC
TGCTTGCAAACAAAARAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCARGAGCT
ACCAACTCTTTTTCCGAAGGTAACTGCGCTTCAGCAGAGCGCAGATACCAAATACTGTCC
TTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGRACTCTGTAGCACCGCCTACATAC
CTCGCTCTGCTARTCCTGTTACCAGTGGCTGCTGCCAGTGGCGATARGTCGTGTCTTAC
CGGGTTGGACTCAAGACGATAGTTACCGGATARGGCGCAGCGGTCGGGCTGARCGGGGG
GTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGARCTGAGATACCTACAG
CGTGAGCTATGAGAARRGCGCCACGCTTCCCGAAGGGAGAARGGCGGACAGGTATCCGGT
AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGARACGCCTGGT
ATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGC
TCGTCAGGGGGGCGGAGCCTATGGARRAACGCCAGCAACGCGGCCTTTTTACGGTTCCT
GGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGG
ATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAG
CGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTAC
GCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATG
CCGCATAGTTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGC
CCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCC
GCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTC
ATCACCGARACGCGCGAGGCAGCAGATCAATTCGCGCGCGARGGCGARGCGGCATGCAT
TTACGTTGACACCATCGAATGGTGCAAAACCTTTCGCGGTATGGCATGATAGCGCCCGG
AAGAGAGTCAATTCAGGGTGGTGAATGTGARACCAGTAACGTTATACGATGTCGCAGAG
TATGCCGGTGTCTCTTATCAGACCGTTTCCCGCGTGGTGAARCCAGGCCAGCCACGTTTC
TGCGARRACGCGGGARARAGTGGARGCGGCGATGCCGGAGCTGAATTACATTCCCAACC
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GCGTGGCACAACAACTGGCGEGCAARCAGTCGT TGCTGATTGGCGT TGCCACCTCCAGT

TGTCTCTGACCAGACACCCATCAAC TTTCTCCCATGAAGACGGTACGCGAC
TGGGCGTGGACCATCTGGTCCCATTCCGTCACCAGCAAATCGCGCTCTTAGCGGGCCCA
TTAAGTTCTGTCTCGCCCCCTCTGCCTCTGGCTCECTGGCATAAATATCTCACTCGCAA
TCAAATTCAGCCGATAGCGGAACGGEAAGCCGACTGGAGTGCCATGTCCGGTTTTCAAC
AAACCATGCAAATGCTGAATGAGGGCATCCTTCCCACTGCGATGCTGGTTGCCAACGAT
CAGATGGCECTCCECCCAATGCGCCCCATTACCCGAGTCCECGECTGCGCGTTGGTGCGGA
TATCTCGGTAGTGGGATACGACGATACCGAAGACAGCTCATCTTATATCCCGCCGTTAR
CCACCATCAAACAGGATTTTCCCCTCCTCCGGCARACCACGCCTCCACCCCTTGCTCCAR
CTCTCTCAGGGCCACGCGGTCGAAGGGCAATCAGCTGTTGCCCGTCTCACTGGTGAAARG
AAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCAT
TAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCARCGCAAT
TAATGTGAGTTAGCGCGAATTGATCTG

Figure 11

AC-5

: p.
GTTTGACAGCTTATCATCGACTGCACGGTGCACCAATGCTTCTGGCGTCAGGCAGCCAT

CGGAAGCTGTGGTATGGCTGTGCAGGTCGTARATCACTGCATAATTCGTGTCGCTCARG
GCGCACTCCCGTTCTGGATAARTGTTTTTTGCGCCGACATCATAACGGTTCTGGCARATA
TTCTGARATGAGCTGT TGACAATTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAG
CGGATARCAATTTCACACAGGARACAGACCATGGAGCTCGAGGATCCCGGGCARGCTTG
CTTGGGTGGCGGTCTGAACGACATCT TCGAGGCTCAGARAAT CGARTGGCACGAATAAT
TAATTAAGAGCTTGGCTGTTTTGGCGGATGAGAGARGATTTTCAGCCTGATACAGATTA
AATCAGARACGCAGAAGCGGTCTGATAARACAGAATTTGCCTGGCGGCAGTAGCGCGGTG
GTCCCACCTGACCCCATGCCGRACTCAGAAGTGAAACGCCGTAGCGCCGATGGTAGTGT
GGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAARAGGCTCAG
TCGRAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAG
GACAAATCCGCCGGGAGCGGATTTGAACGT TGCGARGCAACGGCCCGGAGGGTGGLGGG
CAGGACGCCCGCCATARACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGAT
GGCCTTTTTGCGTTTCTACRAAACTCTTTTTGTTTATTTTTCTAAATACATTCARATATG
TATCCGCTCATGAGACAATAACCCTGATARATGCTTCAATAATATTGAARRAAGGAAGAG
T. AACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTC

TATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAAT
GACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAG
AGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGA

T CCGAAGGAGCTAACCGC ACAAC ATGTA
ACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGA
CACCACGATGCCTACAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTAC
TTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGA
CCACTTCTGCGCTCGGCCCTTCCGECTGECTGGTTTATTGCTGATAAATCTGGAGCCGG
TGAGCGTGGGTCTCGCCCTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTA
TCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATC
GCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATA

;

GACCCCGTAGAARAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTG
CTGCTTGCAARRCAAARAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGC
TACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCARATACTGTC
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CTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAARCTCTGTAGCACCGCCTACATA
CCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATARGTCGTGTCTTA
CCGGGTTGGACTCARGACGATAGT TACCGGATARGGCGCAGCGGTCGGGCTGARCGGGG
GGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGRAAGGCGGACAGGTATCCGG
TAAGCGGCAGGGTCGGRACAGGAGRGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGE
TATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATG
CTCGTCAGGGGGGCGGAGCCTATGGAAARACGCCAGCAACGCGGCCTTTITTACGGTTCC
TGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTG
GATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGA
GCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTA
CGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGAT
GCCGCATAGTTAARGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGCG
CCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATC
CGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGT
CATCACCGARACGCGCGAGGCAGCAGATCAAT TCGCGCGCGARGGCGARGCGGCATGCA
TTTACGTTGACACCATCGAATGGTGCARAACCTTTCGCGGTATGGCATGATAGCGCCCG
GAAGAGAGTCAATTCAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCAGA
GTATGCCGGTGTCTCTTATCAGACCGTTTCCCGCGTGGTGARCCAGGCCAGCCACGTTT

TCTGGCCCTGCACGCGCCETCCCAAATTGTCGCCGCGATTARATCTCGCGCCGATCAAC
TGGGTGCCAGCGTGGTGCTCTCCATCCTAGAACGAAGCGGCGTCGAAGCCTGTARAGCGE
GCGGTGCACAATCTTCTCGCGCAACGCGTCAGTGGGCTGATCATTAACTATCCGCTCGA
TGACCAGGATGCCATTCCTCTCGCARGCTGCCTGCACTAATGTTCCGEGCCTTATTTCTTG
ATGTCTCTGACCAGACACCCATCAACAGTATTATTTTCTCCCATGAAGACGGTACGCGA
CTGGGC ATCTGGTCGCATTGGGTCACCAGCAAATCGCGCTGTTAGCGGGCCC
ATTAAGTTCTGTCTCGGCGCCTCTGCGTCTCGCTGGCTGGCATARATATCTCACTCGCA
ATCAAATTCAGCCGATAGCGGAACGGGAAGGCCACTGCAGTGCCATCGTCCGGTITTCAA
CAAACCATGCAAATCCTGAATGAGEGCATCCTTCCCACTCCCATGCTCCTTGCCAACGA
'CAGATGGCGCTGCCCGCAATGCGCGCCATTACCGAGTCCCCCCTCCCCETIGGTGCCSE
ATATCTCGGTAGTGGGATACGACGATACCGAAGACAGCTCATGTTATATCCCGCCGTTA
ACCACCATCAAACAGGATTTTCGCCTGCTCGGGCAAACCAGCGTGGACCGCTTGCTGCA
ACTCTCTCAGCGGCCAGGCCGTGAAGCECAATCAGCTGTTGCCCGTCTCACTCCTGAAAA
GAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCECGTTGGCCGATTCA
TTAATGCAGCTCGCACCACAGGTTTCCCGACTGCAAAGCCCGCACTCGAGCGCARCGCAR
TTAATGTGAGTTAGCGCGAATTGATCTG

Figure 12

pAC-6
GTTTGACAGCTTATCATCGACTGCACGGTGCACCARTGCTTCTGGCGTCAGGCAGCCAT
CGGRAGCTGTGGTATGGCTGTGCAGGTCGTARATCACTGCATAAT TCGTGTCGCTCAAG
GCGCACTCCCGTTCTGGATAATGTTTTTTGCGCCGACATCATAACGGTTCTGGCARATA
TTCTGARATGAGCTGTTGACAATTAATCATCCGGCTCGTATAATGTGTGGAATTGTGAG
CGGATAACAATTTCACACAGGAAACAGACCATGGAGCTCGAGGATCCCGGGCAAGCTTC
CGGCGEGTGECGGTCTGAACGACATCTTCGAGGCTCAGARAATCGAATGGCACGAATAR
TTAATTAAGAGCTTGGCTGTTTTGGCGGATGAGAGARGATTT TCAGCCTGATACAGATT
ARATCAGAACGCAGAAGCGGTCTGATAARACAGAATT TGCCTGGCGGCAGTAGCGCGGT
GGTCCCACCTGACCCCATGCCGAACTCAGAAGTGAAACGCCGTAGCGCCGATGGTAGTG
TGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCATCAAATARAACGARAGGCTCA
GYCGAAAGACTGGGCCTTICGTTTTATCTGTIGTTTGTCGGTGARCGCTCTCCTGAGTA
GGACAAATCCGCCGGGAGCGGATTTGAACGT TGCGAAGCARCGGCCCGGAGGGTGGUGE
GCAGGACGCCCGCCATAAACTGCCAGGCATCARAT TARGCAGAAGGCCATCCTGACGGA
TGGCCTTTTTGCGTTTCTACAAACTCTTTTTGTTTAT T TTTCTARATACATTCAAATAT
GTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAARAGGAAGA
GTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTITGCGGCATTTTGCCTT
CCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGG
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TGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTC
GCCCCGAAGAACGT TTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTA
TTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAA
TGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAA
GAGAA AGTGCTGCCATAACCA TAACACTGCGGCCAACTTACTTCTG
ACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGT
AACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTG
ACACCACGATGCCTACAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTA
CTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGG
ACCACTTCTGCGCTCGECCCTTCCGGCTGGCTGGTTTATTGCTGATARAATCTGGAGCCG
GTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGT
ATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGAT
CGCTGAGATA CTCACTGATTAAGC] LACTGTCAGACCAAGTTTACTCAT
ATATACTTTAGATTGATTTAAAACTTCATTTTTAATT TAAAAGGATCTAGGTGAAGATC
CTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTC
AGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCT
GCTGCTTGCAAACBAAARARCCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAG
CTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGT
CCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGARCTCTGTAGCACCGCCTACAT
ACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTT
ACCGGGTTGGACTCAAGACGATAGTTACCGGATARGGCGCAGCGGTCGGGCTGARCGGG
GGGTTCGTGCACACAGCCCAGCT TGGAGCGAACGACCTACACCGAACTGAGATACCTAC
AGCGTGAGCTATGAGAARAGCGCCACGCTTCCCGAAGGGAGAARGGCGGACAGGTATCCG
GTAAGCGGCAGGGTCGGRAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGARACGCCTG
GTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGAT
GCTCGTCAGGGGGGCGGAGCCTATGGAARRACGCCAGCAACGCGGCCTTTTTACGGTTC
CTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGT
GGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCE
AGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTT
ACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGA
TGCCGCATAGTTARGCCAGTATACACTCCGCTATCGCTACGTGACTGGGTCATGGCTGC
GCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCAT
CCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCG
TCATCACCGAARARCGCGCGAGGCAGCAGATCAATTCGCGCGCGAAGGCGARGCGGCATGC
ATTTACGTTGACACCATCGAATGGTGCAAAACCTTTCGCGGTATGGCATGATAGCGCCC
GGRAGAGAGTCAATTCAGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCAG
AGTATGCCGGTGTCTCTTATCAGACCGTTTCCCGCGTGGTGARCCAGGCCAGCCACGTT
TCTGCGAARACGCGGGARAAAGTGGAAGCGGCGATGECCCAGCTGAATTACATTCCCAA
CCCECGTGGCACAACAACTGGCGGGCARACAGTCCTTGCTGATTCGCCTTGCCACCTCCA
GTCTCCCCCTGCACCCGCCCTCGCAAAT TGTCGCGGCGATTAAATCTCGCGCCGATCAA
CTGGGTGCCAGCCTGGTCGTGTCCATGCTAGAACGAAGCGECCTCGAAGCCTGTAAAGC
GGCGETCCACAATCTTCTCGCGCAACGCGTCAGTGCCCTGATCATTAACTATCCGCTGG

AATCAAATTCAGCCGATAGCCGAACCGGAAGGCGACTGGAGTGCCATGTCCGGTTTTCA
ACAAACCATGCAAATCCTGAATGAGGGCATCGTTCCCACTGCGATGCTGETTGCCAACG
ATCAGATGGCGCTCCCCGCAATGCGCGCCATTACCGAGTCCGGCCTGCECGTTGETGCG
GATATCTCGGTAGTGGGATACGACGATACCGAAGACAGCTCA! T, 'CCGCCGTT
AACCACCATCAAACAGGATTTTCGCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGC

ATTAATGTGAGTTAGCGCGAATTGATCTG
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<400> 2
Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp His Glu
1 5 10 15

<210> 3
<211> 4203
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Segquence: Vector pAN-4
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<400> 3

gtttgacage
ggaagcetgtg
gcactceegt
tgaaatgagc
taacaatttc
aaatcgaatg
ttggeggatg

tgataaaaca

ttatcatcga
gtatggetgt
tctggataat
tgttgacaat
acacaggaaa
gcacgaaggc
agagaagatt
gaatttgcct

ctgcacggtg
gecaggtcgta
gttttttgeg
taatcatccg
cagaccatgt
gcgecgaget
ttcagcctga
ggcggeagta

act t

ggaactgcea
atctgttgtt
aacgttgcga
catcaaatta
tttgtttatt
aaatgcttea
ttattecctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgcegeat
atcttacgga
acactgegge
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaate
atggtaagee
aacgaaatag
accaagttta
tctaggtgaa
tcecactgage
tgecgegtaat
cggatcaaga
caaatactgt
cgectacata

cgtgtcttac

cgt
ggcatcaaat
tgtcggtgaa
agcaacggece
agcagaaggc
tttctaaata
ataatattga
ttttgeggea
tgctgaagat
gatccttgag
gectatgtggce
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggagceggt
cteccegtate
acagatcgct
ctcatatata
gatccttttt
gtecagaceccc
ctgetgettg
gctaccaact
ccttetagtyg
cctegetetg
cgggttggac

tg
aaaacgaaag
cgetctectg
cggagggtyg
catcctgacyg
cattcaaata
aaaaggaaga
ttttgoctte
cagttgggtg
agttttegcece
goggtattat
cagaatgact

gtaagagaat

caccaatget
aatcactgca
ccgacatcat
gctegtataa
ccggectgaa
cgaggateccee
tacagattaa
gegeggtggt
gtagtgtygg
gctecagtega

tcoctggegtea
taattcgtgt
aacggttetg
tgtgtggaat
cgacatéttc
gggtaccaag
atcagaacgc
ceccacctgac
gtctcecccat
aagactggge

at

(108)

PCT/GB02/01623

ggcagccatce
cgctcaagge
gcaaatatte
tgtgagcgga
gaggctcaga
cttggetgtt
agaagcggte
cccatgeega
gcgagagtag
ctttegtttt

ag

cgggcaggac
gatggcettt
tgtateceget
gtatgagtat
ctgtttttgc
cacgagtggg
ccgaagaacyg
ccegtgttga
tggttgagta
tatgcagtgc

+

g
geccegecata
ttgegtttct
catgagacaa
tcaacattte
tcacccagaa
ttacatcgaa
ttttecaatg
cgeegggeaa
ctcaccagtce
tgecataacce

ta

tttg
aactgccagg
acaaactctt
taacectgat
cgtgtegeee
acgetggtga
ctggatctca
atgagcactt
gagcaacteg
acagaaaage
atgagtgata
a tttt

gtaactcgec
gacaccacga
cttactctag
ccacttetge
gagegtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttecga
tagcegtagt
ctaatcctgt

tcaagacgat

ttgategttg
tgcctacage
ctteccggea
gctcggeeet
ctcgeggtat
acacgacggg
ccteactgat
atttaaaact
tgaccaaaat
tcaaaggate
aaccaccgcet
aggtaactgg
taggccacca
taccagtggce
agttaccgga

ggaaccggag
aatggcaaca
acaattaata
teceggetgge
cattgcagea
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagceggtg
cttcagcaga
cttcaagaac
tgctgecagt
taaggegeag

ctgaatgaag
acgttgegca
gactggatgg
tggtttattg
ctggggecag
actatggatg
taactgtcag
tttaaaagga
gagttttegt
ccttttttte
gtttgtttge
gegcagatac
tctgtageac
ggcgataagt
cggtcggget

JP 2004-532024 A 2004.10.21
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gaacggyggy
acctacageg
atccggtaag
cctggtatet
gatgctegte
tectggeott
tggataaccg
agcgcagega
cgcatctgty
ccgeatagtt
ccgacacceg
ttacagacaa
accgaaacgc
gttgacacca
agtcaattca
ggtgtctett
acgcgggaaa
caacaactgg
cacgcgeegt
gtggtggtgt
cttetegege
attgetgtgg
acacccatca
ctggtegeat
gcgegtetge
gcggaacggg
aatgagggea
atgcgegeca
gacgataceg
cgecctgetgg
aagggcaatc
acgcaaaccg
tceocgactgg
ctg

ttcgtgeaca
tgagctatga
cggcagggtce
ttatagtect
aggggegcgy
ttgetggect
tattaccgee
gtcagtgage
cggtattteca
aagccagtat
ccaacacceg
gctgtgaceg
gegaggeage
tcgaatggtg
gggtggtgaa
atcagacegt
aagtggaagce
cgggcaaaca
cgcaaattgt
cgatggtaga
aacgcgteag
aagetgectg
acagtattat
tgggtcacca
gtotggetgg
aaggcgactg
tegtteccac
ttaccgagtce
aagacagctc
ggcaaaccag
agctgttgee
cctetecceg

aaagcgggca

cagcccaget
gaaagcgeca
ggaacaggag
gtegggttte
agcctatgga
tttgctcaca
tttgagtgag
gaggaagcegg
caccgcatat
acactceget
ctgacgcegec
totccgggag
agatcaatte
caaaaccttt

tgtgaaacca

tggagegaac
cgcttecega
agcgcacgag
gccacctetg
aaaacgccag
tgttetttee
ctgataccge
aagagcgect
ggtgcactct
atecgctacgt
ctgacggget
ctgcatgtgt
gcgegegaag
cgcggtatgy
gtaacgttat

gacctacacc
agggagaaag
ggagcttoca
acttgagegt
caacgeggee
tgegttatee
tegecgeage
gatgeggtat
cagtacaatc
gactgggtca
tgtctgetee
cagaggtttt
gegaagegge
catgatagcg

acgatgtcge

(109)

PCT/GB02/01623

gaactgagat
gcggacaggt
9ggggaaacg
cgatttttgt
tttttacggt
cectgattetg
cgaacgaccy
tttetcctta
tgctetgatg
tggctgcgee
cggcatccge
caccgteatc
atgcatttac
cceggaagag
agagtatgee

t

tt tg
ggcgatggeg
gtegttgetg
cgeggegatt
acgaagegge
tgggctgate
cactaatgtt
ttteteccat
gcaaatcgeg
ctggcataaa
gagtgccatg
tgcgatgetg
cgggetgege
atgttatatc
cgtggaccge
cgtecteactg
cgegttggee
gtgagcgcaa

gt
gagctgaatt
attggegttg
aaatctegeg
gtegaagect
attaactate
ccggegttat
gaagacggta
ctgttagcgg
tatctecacte
teeggtttte
gttgeccaacg
gttggtgcgg
ccgeecgttaa
ttgctgcaac
gtgaaaagaa
gattcattaa

cgcaattaat

acattcccaa
ccacctecag
ccgateaact
gtaaagcgge
cgctggatga
ttottgatgt
cgegactggg
gcccattaag
gcaatcaaat
aacaaaccat
atcagatggce
atatctcggt
ccaccatcaa
tectctcaggg
aaaccaccet
tgcagetgge
gtgagttage

e
ccgegtggea
tetggeocty
gggtgecage
ggtgcacaat
ccaggatgec
ctetgaccag
cgtggagcat
ttetgteteg
tecageegata
gcaaatgctg
getgggegea
agtgggatac
acaggatttt
ccaggeggtg
ggcgeccaat
acgacaggtt

gcgaattgat

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3s00
3960
4020
4080
4140
4200
4203

JP 2004-532024 A 2004.10.21
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<210> 4
<211> 4204
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Vector pAN-5

<400> 4

gtttgacage
ggaagetgtg
gcactccegt
tgaaatgage
taacaatttc
aaatcgaatg
tttggeggat
ctgataaaac

aactecagaag

ttatcatcga
gtatggetgt
tctggataat
tgttgacaat

acacaggaaa

ctgcacggtyg
gcaggtcgta
gttttttgeg
taatcatccg
cagaccatgt

c

caccaatgct
aatcactgca
cegacatcat
gctecgtataa
ccggectgaa

£

g
gagagaagat
agaatttgece

tg geeg

tttcagectg

tggecggcagt
t t

gggaactgce
tatctgttgt
gaacgttgeg
gcatcaaatt
ttttgtttat
taaatgcttc
cttatteect
aaagtaaaag
aacagcggta
tttaaagtte
ggtcgecegea
catcttacgg
aacactgecgg
ttgcacaaca
gececataccaa
aaactattaa
gaggeggata
gctgataaat
gatggtaagc

gaacgaaata

aggcatcaaa

ttgtcggtga

taaaacgaaa

acgctctect

atacagatba
agcgoggtgg
ggtagtgtgg
ggctcagteg
gagtaggaca

tctggeogtcea
taattegtgt
aacggttotg
tgtgtggaat
cgacatcttc
cgggtaccaa
aatcagaacg
tceccacctga
ggtcteeocca
aaagactggg

aatcegeegg

(110)

PCT/GB02/01623

ggcagccatc
cgctcaagge
gcaaatattc
tgtgagcgga
gaggetecaga
gettggetgt
cagaagcggt
ccccatgeey
tgcgagagta
cctttcogttt

gagcggattt

gc
aagcagaagg
ttttctaaat
aataatattg
tttttgegge
atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac
ccaacttact
tgggggatca
acgacgageg
ctggcgaact
aagttgcagg
ctggageegy
ceteceegtat

gacagatege

ty
ccatcctgac
acattcaaat
aaaaaggaag
attttgeett
tcagttgggt
gagttttcge
cgeggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactcge
tgacaccacy
acttactcta
accacttectg
tgagegtggg
cgtagttate
tgagataggt

ggatggectt
atgtatccge
agtatgagta
cotgtttttg
gcacgagtgg
cecegaagaac
tececgtgtty
ttggttgagt
ttatgcagtg
atcggaggac
cttgategtt
atgcctacag
gctteceocegge
cgecteggeee
tetegeggta
tacacgacgg

gccteactga

cgeccgecat
tttgegttte
tcatgagaca
ttcaacattt
ctcacccaga
gttacatcga
gttttccaat
acgccgggea
actcaccagt
ctgccataac
cgaaggagcet
gggaaccgga
caatggcaac
aacaattaat
ttcocggotgg
tcattgecage
ggagtcagge
ttaagcattg

aaa
tacaaactct
ataaccctga
ccgtgtegee
aacgetggtyg
actggatcte
gatgagcact
agagcaacte
cacagaaaag
catgagtgat
aaccgetttt
gctgaatgaa
aacgttgege
agactggatg
ctggtttatt
actggggeca
aactatggat

gtaactgtca

JP 2004-532024 A 2004.10.21
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gaccaagttt
atctaggtga
ttccactgag
ctgegegtaa
ccggatcaag
ccaaatactg
ccgectacat
tcgtgtetta
tgaacggggg
tacctacage
tatccggtaa
gcctggtate
tgatgetegt
ttecectggect
gtggataace
gagcgeagey
acgcatctgt
gcegcatagt
cccgacaccc
cttacagaca
caccgaaacg
cgttgacacc
gagtcaattc
cggtgtetet
aacgcgggaa
acaacaactg
gocacgegecy
cgtgatggtg
tcttetegeg
cattgctgtg
gacacccate
tctggtegea
ggcgegtetg
agcggaacgy
gaatgaggge
aatgcgegee
cgacgatacc

tegectgetg

actcatatat
agatcetttt
cgtcagacce
tctgectgett
agctaccaac
tecttetagt
acctcgectcet
ccgggttgga
gttegtgeac
gtgagctatg
gcggcagggt
tttatagtec
©caggggogecy
tttgectggee
gtattacege
agtcagtgag
gcggtattte
taagccagta
gccaacacce
agctgtgace
cgcgaggeag
atcgaatggt
agggtggtga
tatcagaccg
aaagtggaag
gcgggeaaac
tcgcaaattg
tocgatggtag
caacgcgtca
gaagetgect
aacagtatta
ttgggtecacc
cgtetggetg
gaaggcgact
ategttecca
attaccgagt
gaagacagcet

gggcaaacca

actttagatt
tgataatcte

cgtagaaaag

7

gatttaaaac
atgaccaaaa

atcaaaggat

ttecattttta
tecccttaacg
cttettgaga

ta

o+

tottttteeg
gtagcegtag
gctaatcectg
ctcaagacga
acageccagc
agaaagcgee
cggaacagga
tgtegggttt
gagectatgg
ttttgectcac
ctttgagtga
cgaggaagceg
acaccgcata
tacactecge
gctgacgege
gtctcocggga
cagatcaatt
gcaaaacctt
atgtgaaacc
tttececgegt
cggegatgge
agtcgttgcot
tegeggegat
aacgaagcgyg
gtgggctgat
gecactaatgt
ttttetecea
agcaaatcge
gctggcataa
ggagtgeccat
ctgegatgcet
ccgggctgeg
catgttatat

gegtggaceg

aaggtaactg
ttaggccace
ttaccagtgg
tagttacegg
ttggagcgaa
acgcttc ccg
gagcgcacga
cgccacctet
aaaaacgcca
atgttcttte
gctgaﬂaccg
gaagagegec
tggtgcacte
tatcgetacg
cctgacggge
gctgecatgtg
cgegegegaa
tegeggtatg
agtaacgtta
ggtgaaccag
ggagctgaat
gattggegtt
taaatctege
cgtcgaagee
cattaactat
tccggogtta
tgaagacggt
gctgttageg
atatctecact
gtceggtttt
ggttgccaac
cgttggtgeg
ccegoegtta

cttgctgcaa

gctteageag
acttcaagaa
ctgetgecag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcee
gacttgageg
gcaacgegge
ctgegttate
ctegeegeag
tgatgeggta
tcagtacaat
tgactgggte
ttgtetgete
tcagaggttt
ggcgaagegyg
gcatgatage
tacgatgteg
gccagecacy
tacatteccea
gccacctecca
gccgatcaac
tgtaaagegg
ccgetggatg
tttcttgatg
acgegactgg
ggcecattaa
cgcaatcaaa
caacaaacca
gatcagatgg
gatatctegg
accaccatca

ctetetcagg

(111)

PCT/GB02/01623

atttaaaagg
tgagtttteg
tecttttttt
ggtttgtttg
agcgcagata
ctectgtagea
tggcgataag
gcggteggge
cgaactgaga
ggcggacagy
agggggaaac
tecgatttttg
ctttttacgg
ccctgattet
ccgaacgace
ttttcteoctt
ctgctetgat
atggctgege
ccggeatceg
tcaccgtcat
catgcattta
gcccggaaga
cagagtatgc
tttotgegaa
accgegtgge
gtectggecct
tgggtgecag
cggtgcacaa
accaggatgc
tectectgacceca
gegtggagea
gttectgtete
ttcagecgat
tgcaaatget
cgctgggege
tagtgggata
aacaggattt

gccaggeggt

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020

JP 2004-532024 A 2004.10.21
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8

gaagggcaat cagctgttgc ccgtctcact ggtgaaaaga aaaaccaccc tggegoccaa 4080
tacgcaaacc gcctetcocce gegegttgge cgattcatta atgcagctgg cacgacaggt 4140
ttcccgactg gaaageggge agtgagegea acgcaattaa tgtgagttag cgegaattga 4200
tctg 4204

<210> 5
<211> 4205
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Vector pAN-6

<400> 5

gtttgacagc ttatcatcga ctgcacggtg caccaatgct tctggegtca ggcagecatc 60

ggaagctgtg gtatggctgt gecaggtegta aatcactgea taattcgtgt cgctcaagge 120
gcactccegt teotggataat gttttttgeg ccgacatcat aacggttotg gcaaatatte 180
tgaaatgagc tgttgacaat taatcatccg gotcgtataa tgtgtggaat tgtgagcgga 240
taacaatttc acacaggaaa cagaccatgt ccggectgaa cgacatcotte gaggctcaga 300

aaatcgaatg g ct c ccgggt a ttggetg 360

ttttggegga tgagagaaga ttttcagect gatacagatt aaatcagaac gcagaagegg 420

tctgataaaa cagaatttge ct ag t g gt tg accccatgec 480
gaactcagaa gtgaaacgcc gtagegecga tggtagtgtg gggtctccce atgcgagagt 540
agggaactgc caggcatcaa ataaaacgaa aggctcagtc gaaagactgg gocttteogtt 600
ttatctgttg tttgtcggtg aacgetctee tgagtaggac aaatccgecg ggageggatt 660
tgaacgttge gaagcaacgg cccggagggt ggegggcagg acgeccgeca taaactgeca 720
ggcatcaaat taagcagaag gccatccetga cggatggect ttttgegttt ctacaaacte 780
tttttgttta tttttctaaa tacattcaaa tatgtatceg ctcatgagac aataaccctg 840
ataaatgctt caataatatt gaaaaaggaa gagtatgagt attcaacatt tcegtgtcge 900
ccttattccoe ttttttgegg cattttgeet tectgttttt gotcacccag aaacgotggt 960
gaaagtaaaa gatgctgaag atcagttggg tgcacgagtg ggttacatcg aactggatet 1020
caacagcggt aagatccttg agagttttcg ccccgaagaa cgttttccaa tgatgageac 1080
ttttaaagtt ctgcetatgtg gegoggtatt ateccgtgtt gacgceggge aagagcaact 1140
cggtegeege atacactatt ctecagaatga cttggttgag tactcaccag tcacagaaaa 1200
gcatcttacg gatggecatga cagtaagaga attatgeagt getgecataa ccatgagtga 1260
taacactgeg g ttac ttet gat taaccgettt 1320

tttgecacaac atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agetgaatga 1380
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agccatacca
caaactatta
ggaggcggat
tgetgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgegegta
gccggatcaa
accaaatact
acegectaca
gtegtgtett
ctgaacggygy
atacctacag
gtatccggta
cgcctggtat
gtgatgctceg
gttcctggee
tgtggataac
cgagcgeage
tacgecatctg
tgeegeatag
ccecgacace
gcttacagac
tcaccgaaac
acgttgacac
agagtcaatt
ceggtgtcte
aaacgcggga
cacaacaact
tgcacgegee
gegtggtggt
atcttetege
ccattgotgt
agacacccat

atctggtege

aacgacgagc
actggcgaac
aaagttgcag
tctggageey
cecetecegta
agacagatcg
tactcatata
aagatcettt
gecgtcagace
atctgctget
gagctaccaa
gtccttetag
tacctegete
accgggttygy
ggttcgtgea
cgtgagctat
agcggcagag
ctttatagte
‘tecaggggggc
ttttgetgge
cgtattaceg
gagtcagtga
tgcggtattt
ttaagccagt
cgecaacace
aagctgtgac
gegegaggea
catcgaatgg
cagggtggtg
ttatcagacc
aaaagtggaa
ggcgggcaaa
gtcgcaaatt
gtcgatggta
gcaacgcgtce
ggaagctgee
caacagtatt

attgggtcac

gtgacaccac
tacttactct
gaccacttct
gtgagcgtgy
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctetttttee
tgtageegta
tgctaatcet
actcaagacg
cacagcccag
gagaaagcge
tcggaacagg
ctgtegggtt
ggagcectatg
cttttgeteca
cetttgagty
gcgaggaage
cacaccgcat
atacacteceg
cgctgacgeg
cgtcteeggy

gatgcctaca
agcttececgg
gegeteggee
gtoctegeggt
ctacacgacg
tgcctecactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagega
cacgcttece
agagcgcacg
tcgecaccte
gaaaaacgcee
catgttcttt
agctgatacc
ggaagagcge
atggtgcact
ctatcgctac
ccctgacggg
agctgecatgt

gcaatggcaa
caacaattaa
ctteeggety
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagea
cacttcaaga
gctgetgeeca
gataaggcge
acgacctaca
gaagggagaa
agggagcttc
tgacttgage
agcaacgcgg
cectgegttat
getegecgea
ctgatgeggt
ctcagtacaa
gtgactgggt
cttgtetget
gtcagaggtt

gcag at
tgcaaaacct
aatgtgaaac
gtttceegeg
geggegatgg
cagtecgttge
gtecgeggega
gaacgaagcg
agtgggetga
tgcactaatg

cce

tege
ttegeggtat
cagtaacgtt
tggtgaacca
cggagctgaa
tgattggegt
ttaaatctcg
gcgtcgaage
tcattaacta
ttecggegtt

at

ag
ggcatgatag
atacgatgtce
ggccagecac
ttacattcce
tgecacctee
cgccgatcaa
ctgtaaagcg
tccgetggat
atttettgat

«

cagcaaatcg

cgctgttage

gggcccatta

(113)

PCT/GB02/01623

caacgttgeg
tagactggat
gectggtttat
cactggggee
caactatgga
ggtaactgte
aatttaaaag
gtgagtttte
atcctttttt
tggtttgttt
gagcgcagat
actectgtage
gtggcgataa
ageggteggyg
ccgaactgag
aggcggacag
cagggggaaa
gtegattttt
cctttttacg
ccectgatte
gccgaacgac
attttcteet
tctgctetga
catggetgeg
cceggeatee
ttecaccgtea
gcatgcattt
cgeccggaag
gcagagtatg
gtttctgega
aaccgegtgg
agtctggcee
ctgggtgeca
geggtgeaca
gaccaggatg
gtctctgace
ggegtggage
agttetgtet

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
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cggegegtet
tagcggaacg
tgaatgaggyg

t

gegtetgget
ggaaggegac
catcgtteee

tt

ggctggcata
tggagtgeca
actgegatge

+

gegeg
acgacgatac
ttegectget
tgaagggcaa
atacgcaaac
tttoccgact
atctg

<210> 6
<211> 4216

<212> DNA

cgaagacage
ggggcaaacc
tcagetgtty
cgectctece

ggaaagcggg

tcatgttata
agcgtggacc

tcac

10

aatatctcac
tgteceggttt
tggttgccaa
gegttggtge

tegcaatcaa
tcaacaaacc
cgatcagatg
ggatatcteg

(114)

PCT/GB02/01623

attcagecga
atgcaaatgc
gegetgggey
gtagtgggat

aa

e t
gecttgetgea

tggt

te

actctctcag

ggecaggegy

cgegegttgg
cagtgagcge

<213> Artificial Sequence

<220>

ccgattcatt

aacgcaatta

aatgcagetg

atgtgagtta

<223> Description of Artificial Sequence: Vector pAC-4

<400> 6

gtttgacagc
ggaagetgtg
gcacteccegt
tgaaatgage
taacaattte
tggcggtetg
gagcttgget
cgcagaageg

gaccccatge

ttatcatega
gtatggetgt
tctggataat

tgttgacaat

ctgcacggtg
gcaggtegta
gttttttgeg
taatcatceg

c tgg

caccaatgct
aatcactgca
cecgacatcat

getegtataa

aacgacatct
gttttggcgg
gtctgataaa
cgaactcaga

t tg

tcgaggetea
atgagagaag
acagaatttg
agtgaaacge

tca

agcteg

gaaaatcgaa
attttcagee
cctggeggea
cgtagegeeg

aat

cat
ggcctttegt
gggageggat
ataaactgec
tctacaaact
caataaccct
ttecegtgteg
gaaacgctgg

tttatctgtt
ttgaacgttg
aggcatcaaa
ctttttgttt
gataaatgcet
cecettattee

tgaaagtaaa

gtttgteggt
cgaagcaacy
ttaagcagaa
atttttctaa
tcaataatat
cttttttgeg

agatgctgaa

gaacgctete
geecggaggg
ggccatcetyg
atacattcaa
tgaaaaagga
geattttgee
gatcagttgg

tetggegtea
taattcgtgt
aacggtteoty
tgtgtggaat
tecccgggeaa
tggcacgaat
tgatacagat
gtagcgeggt
atggtagtgt
aaggctcagt
ctgagtagga
tggegggeag
acggatggec
atatgtatcce
agagtatgag
ttectgtttt

gtgcacgagt

gcacgacagg
gcgegaattg

ggcagccatce
cgctcaaggce
gcaaatattc
tgtgagcgga
gettgettgg
aattaattaa
taaatcagaa
ggtcecacct
ggggtcteee
cgaaagactg
caaatccgece
gacgcccgec
ttttigogtt
gectcatgaga
tattcaacat
tgctcaccea

gggttacatc

3720
3780
3840
3900
3960
4020
4080
4140
4200
4205

660
720
780
840
900
960
1020
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gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg

ctaaccgett

tcaacagegg
cttttaaagt
teggtcgecg
agcatcttac
ataacactgce

ttttgcacaa

taagatcctt
tctgctatgt
catacactat
ggatggcatg
ggccaactta

catgggggat

11

gagagtttte
ggcgcggtat
tctcagaatg
acagtaagag
cttctgacaa

catgtaacte

tg
acaacgttge
atagactgga
ggctggttta
gcactgggge
gcaactatgg
tggtaactgt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cageggtogy
accgaactga
aaggecggaca
ccagggggasa
cgteogatttt
gcotttttac
tccectgatt
agccgaacga
tattttetec
atetgetety
tcatggetge
tceceggeate
tttcaccgte
ggcatgeatt
gegeccggaa
cgcagagtat
cgtttetgeg

cc
gcaaactatt
tggaggegga
ttgctgataa
cagatggtaa
atgaacgaaa
cagaccaagt
ggatctaggt
cgttecactg
ttectgegegt
tgccggatea
taccaaatac
caccgectac
agtegtgtet
gctgaacggg
gatacctaca
ggtatccggt
acgcetggta
tgtgatgcte
ggttcctgge
ctgtggataa
ccgagegeag
ttacgcatet
atgccgeata
gccccgacac
cgcttacaga
atcaccgaaa
tacgttgaca
gagagtcaat

gceggtgtet

aactggcgaa
taaagttgea
atctggagee
gccctoccegt
tagacagatc
ttactcatat
gaagatcctt
agcgtcagac
aatctgectge
agagctacca
tgtcctteta
ataccteget
taccgggttg
gggttegtge
gcgtgageta
aagcggcagg
tctttatagt
gtcagggggy
cttttgetgg
cegtattace
cgagtcagtg
gtgeggtatt
gttaagccag
ccgccaacac
caagctgtga
cgegegagge
ccatcgaatg
tcagggtggt
cttatcagac

cgt
ctacttacte
ggaccactte
ggtgagegtg
atcgtagtta
gctgagatag
atactttaga
tttgataatc
cccgtagaaa
ttgcaaacaa
actettttte
gtgtagcegt
ctgctaatee

gactcaagac

gccccgaaga
tatccegtgt
acttggttga
aattatgcag
cgatcggagg
gecttgatcg
cgatgectac
tagcttececeg
tgegetegge
ggtctegegg
tctacacgac
gtgecctcact
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccacce
cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc

(115)

PCT/GB02/01623

acgtttteca
tgacgeceggy
gtactecacca
tgetgecata
accgaaggag
ttgggaaccg
agcaatggeca
gcaacaatta
cctteegget
tatcattgca
ggggagtcag
gattaagcat
acttcatttt
aatcccttaa
atcttcttga
getaccageg
tggetteage
ccacttcaag
ggctgctgee
ggataaggeg

ac
tgagaaagcg
gtcggaacag
cctgtegggt
cggagectat
ccttttgete
gectttgagt
agcgaggaag
tcacacegea
tatacactcc
ccgetgacge
ccgtetecgg
agcagatcaa
gtgcaaaacc
gaatgtgaaa
cgtttcecege

get:
ccacgettee
gagagegcac
ttegecacct
ggaaaaacge
acatgttett
gagctgatac
cggaagageyg
tatggtgcac
gctategceta
gecctgacgg
gagctgcatg
ttecgegegeg
tttegeggta
ccagtaacgt

gtggtgaacc

caac

tgga

&

c gtg

gcgg tg

acagtegttg

ga
ctgattggeg

tac
cgaagggaga
gagggagett
ctgacttgag
cagcaacgcg
tectgogtta
cgetegeege
cectgatgegg
tctcagtaca
cgtgactggg
gcttgtctge
tgtcagaggt
aaggcgaagce
tggcatgata
tatacgatgt
aggccagcca
attacattcec

ttgccacete

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
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cagtctggee
actgggtgcee
ggeggtgeac
tgaccaggat
tgtctctgac
gggcgtggag
aagttctgte
aattcageceg
catgcaaatg
ggcgetggge
ggtagtggga
caaacaggat
gggecaggey
cctggegeee
ggcacgacag

agcgcgaatt

<210> 7
<21l1l> 4217
<212> DNA

ctgoacgcge
agegtggtgg
aatcttcteg
gccattgetg
cagacaccca
catctggteg
teggegegte
atagcggaac
ctgaatgagg
gcaatgcgeg
tacgacgata
tttegectge
gtgaagggca
aatacgcaaa
gtttceccgac
gatctg

cgtecgcaaat
tgtcgatggt
cgcaacgegt
tggaagetge
tcaacagtat
cattgggtca
tgegtcotgge
gggaaggcga
gecategttee

12

tgtegeggeg
agaacgaagce
cagtgggcetg
ctgcactaat
tattttctee
ccagcaaatc
tggctggeat
ctggagtgcee
cactgcgatg

attaaatcte
ggcgtegaag
atcattaact
gtteceggegt
catgaagacg
gegetgttag
aaatatctca
afgtccggtt
ctggttgeca

ccgaagacag

tggggcaaac

.atcagctgtt

cegeetotoe

tggaaagcgg

<213> Artificial Sequence

<220>

gteegggetyg
ctcatgttat
cagcgtggac
gececegtetea
ccgegogttg
geagtgageyg

cgegttggty
atcccgeegt
cgcttgectge
ctggtgaaaa
gccgattcat

caacgcaatt

<223> Description of Artificial Sequence: Vector pAC-5

<400> 7

gtttgacage
ggaagetgty
gecactceegt
tgaaatgage
taacaatttc
gtggeggtet
agagcttagge
acgcagaage
tgacceccatg

cca

ttatcatcga
gtatggectat
tetggataat
tgttgacaat
acacaggaaa
gaacgacatc
tgttttggeg
ggtctgataa
cecgaactcag

gt S

ctgcacggtyg
gcaggtcgta
gttttttgeg
taatcatceg
cagaccatgg
ttcgaggctc
gatgagagaa
aacagaattt
aagtgaaacg

tc

gggecttteg

ttttatetgt

tgtttgtcgg

caccaatgct
aatcactgea
ccgacatcat
gctegtataa
agctcgagga
agaaaatcga
gattttecage
gectggegge
cegtagegee
aaataaaacg

tgaacgctet

tetggegtea
taattegtgt
aacggttctg
tgtgtggaat
tcccgggeaa
atggcacgaa
ctgatacaga
agtagegegg
gatggtagtg
aaaggctcag

cctgagtagg

(116)

PCT/GB02/01623

gcgeegatea
cctgtaaage
atccgetgga
tatttettga
gtacgcegact
cgggeccatt
ctcgoaatca
ttcaacaaac
acgatcagat
cggatatcte
taaccaccat
aactctctea
gaaaaaccac
taatgcagct
aatgtgagtt

ggcagccate
cgctcaagge
gcaaatattc
tgtgagegga
gettgettgy
taattaatta
ttaaatcaga
tggtcecace
tggggtctece
tcgaaagact

acaaateegc

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4216

660
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cgggagegga
cataaactge
ttctacaaac
acaataaccc
ttteegtgte
agaaacgetg
cgaactggat
aatgatgagc
gcaagagcaa
agtcacagaa
aaccatgagt
gctaaccget
ggagctgaat
aacaacgttyg
aatagactgg
tggctggttt
agcactgggg
ggcaactatg
ttggtaactg
ttaatttaaa
acgtgagttt
agatcctttt
ggtggtttgt
cagagcgeag
gaactctgta
cagtggcgat
gcageggteg
caccgaactg
aaaggcggac
tccaggggga
gcgtegattt
ggccttttta
atceccctgat
cageccgaacg
gtattttote
aatctgetet
gtcatggetg
ctceceggeat

tttgaacgtt
caggcatcaa
tetttttgte
tgataaatge
geccttatte
gtgaaagtaa
ctcaacagcg
acttttaaag
ctcggtegee
aagcatctta
gataacactg
tttttgcaca

13

ggc

(117)

PCT/GB02/01623

attaagcaga
tattttteta
ttcaataata
ccttttttge
aagatgctga
gtaagatcct
ttectgetatg
gcatacacta
cggatggcat
cggecaactt

acatggggga

e

aggccatcct
aatacattca
ttgaaaaagg
ggecattttge
agatcagttg
tgagagtttt
tggcgeggta
ttctcagaat
gacagtaaga
acttctgaca
tcatgtaact

gc

gaag tac
cgcaaactat
atggaggcgy
attgctgata
ccagatggta
gatgaacgaa
tcagaccaag
aggatctagg
tegttcecact
tttctgegeg
ttgeccggatce
ataccaaata
gcaccgecta
aagtcgtgtce
ggctgaacgg
agatacctac
aggtatcegg
aacgcctggt
ttgtgatget
cggtteetgg
tetgtggata
accgagegea
cttacgcatc
gatgcegeat
cgcocecegaca

ccgettacag

taactggcga
ataaagttge
aatctggagce
agcccteceyg
atagacagat
tttactcata
tgaagatcct
gagcgtcaga
taatctgetg
aagagctacc
ctgtecttet
catacctege
ttaccgggtt
ggggttegtg
agcgtgagcet
taagcggcag
atctttatag
cgtcaggggg
ccttttgetg
accgtattac
gcgagteagt
tgtgeggtat
agttaagcca
cecgeccaaca

acaagctgtg

actacttact
aggaccactt
cggtgagegt
tatcgtagtt
cgctgagata
tatactttag
ttttgataat
cceccgtagaa
cttgcaaaca
aactettttt
agtgtagceg
tctgctaatce
ggactcaaga
cacacageec
atgagaaagc
ggtcggaaca
toctgteggg
gcggagecta
gccttttget
cgectttgag
gagcgaggaa
ttcacacege
gtatacacte
cecgetgacy

accgtectecy

gacggatgge
aatatgtatc
aagagtatga
cttectgttt
ggtgcacgag
cgcceccgaag
ttatcecegtyg
gacttggttg
gaattatgca
acgatcggag
cgecttgate
acgatgccta
ctagcttece
ctgegetegg
gggtctegey
atctacacga
ggtgccteac
attgatttaa
ctcatgacca
aagatcaaag
aaaaaaccac
cecgaaggtaa
tagttaggcc
ctgttaccag
cgatagttac
agcttggage
gceacgette
ggagagegea
tttecgecace
tggaaaaacg
cacatgttct
tgagctgata
geggaagagce
atatggtgca
cgctatcget
cgeectgacg

ggagctgeat

ctttttgegt
cgctoatgag
gtattcaaca
ttgctcacce
tgggttacat
aacgttttee
ttgacgeeygg
agtactcacc
gtgctgeeat
gaccgaagga
gttgggaace
cagcaatgge
ggcaacaatt
ccectteegge
gtatcattge
cggggagtea
tgattaagca
aactteattt
aaatccctta
gatcttettg
cgctaccage
ctggcttcag
accacttcaa
tggetgetge
cggataaggc
gaacgaccta
cecgaagggag
cgagggaget
tctgacttga
ccagcaacge
ttectgegtt
cegetegeeg
goctgatgeg
ctctcagtac
acgtgactgg
ggettgtotg
gtgtcagagg
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ttttcaccgt
cggcatgcat
agcgecegga
tcgcagagta
acgtttctge
ccaaccgegt
ccagtetgge
aactgggtge
cggeggtgea
atgaccagga
atgtctetga
tgggegtgga
taagttctgt
aaattcagce
ccatgcaaat
tggcgetggg
cggtagtogg

&

catcaccgaa
ttacgttgac
agagagtcaa
tgceggtgte
gaaaacgcgg
ggcacaacaa
cctgcacgeg
cagegtggtg
caatcttete
tgccattget
ccagacacce
gcatctggte
cteggegegt
gatagcggaa
gctgaatgag
cgcaatgege
atacgacgat

tett

acgcgegagg
accatcgaat
ttcagggtgy
tcttatcaga
gaaaaagtgg
ctggcgggea
cegtegeaaa
gtgtcgatgg

gcgoaacgeyg

14

cagcagatca
ggtgcaaaac
tgaatgtgaa
cegttteceg
aageggegat
aacagtegtt
ttgtegegge
tagaacgaag
tcagtggget

+

attcgecgege
ctttegeggt
accagtaacg
cgtggtgaac
ggcggagetg
gctgattgge
gattaaatct
cggcgtcgaa

gatcattaac

g tg
atcaacagta
gcattgggte
ctgcgtetgg
cgggaaggcg
ggcatcgtte
gecattaceg
accgaagaca

+

agggccagge
ccctggegee
tggcacgaca

tagcgcegaat

<210> 8
<211> 4218
<212> DNA

ggtgaaggge
caatacgcaa
ggttteccga
tgatctg

aatcagctgt
accgectcote

ctggaaagceg

<213> Artificial Sequence

<220>

g
ttattttete
accagcaaat
ctggotggea
actggagtge
ccactgegat
agtccggget
gctcatgtta
ccagegtgga
tgccegtete
ccegegegtt

ggcagtgage

tgt
ccatgaagac
egcgetgtta
taaatatctc
catgtccggt
gctggttgee
gegegttggt
tatccegeeg
ccgettgetg
actggtgaaa
ggecgattca

gcaacgcaat

<223> Description of Artificial Sequence: Vector pAC-6

<400> 8

gtttgacage
ggaagetgtg
gcactecegt
tgaaatgagce

taacaatttc

ttatcatcga
gtatggetgt
tctggataat
tgttgacaat

acacaggaaa

ctgeacggtg
gcaggtegta
gttttttgeg
taatcatccg

cagaccatgg

caccaatgct

aatcactgca

ccgacatcat

gctegtataa

agctecgagga

tctggegtea
taatteogtgt
aacggttctg
tgtgtggaat

tcccgggecaa

(118)

PCT/GB02/01623

gaaggcgaag
atggcatgat
ttatacgatg
caggecagee
aattacatte
gttgccacet
cgegeegate
gcctgtaaag
tatccgetgg
ttatttcttyg
ggtacgegac
gecgggeccat
actcgcaate
tttcaacaaa
aacgatcaga
geggatatcet
ttaaccacca
caactctete
agaaaaacca
ttaatgcage
taatgtgagt

ggcageeatc
cgctcaagge
gcaaatattc
tgtgagcgga
getteeggeg

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4217

120
180
240
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ggtggeggte
aagagcttgg
aacgcagaag
ctgacccecat
cccatgecgag
tgggeettte
ccgggagegyg
ccataaactg
tttectacaaa
gacaataacc
atttcecgtgt
cagaaacgcet
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccge
cggagctgaa

cgtt

tgaacgacat
ctgttttgge
cggtctgata
gccgaactca
agtagggaac
gttttatctg
atttgaacgt
ccaggcatca
ctetttttgt
ctgataaatg
cgcccttatt
ggtgaaagta
tectcaacage
cacttttaaa
actcggtege
aaagcatctt
tgataacact
ttttttgeac
tgaagccata

ta

cttegagget
ggatgagaga
aaacagaatt
gaagtgaaac
tgecaggeat
ttgtttgteg

15

cagaaaatcg
agattttecag
tgeetggeag
geegtagege
caaataaaac

gtgaacgctce

aatggcacga
cctgatacag
cagtagegcg
cgatggtagt
gaaaggctea

tcctgagtag

(119)

PCT/GB02/01623

ataattaatt
attaaatcag
gtggtcccac
gtggggtctce
gtcgaaagac
gacaaatceg

ggt ¢

cg

g g
aattaageag
ttatttttet
cttcaataat
ceecttttttyg
aaagatgcetg
ggtaagatce
gttctgctat
cgcatacact
acggatggea
goeggecaact
aacatggggg
ccaaacgacg
tt

taatagactg
ctggctggtt
cageactggg
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttyg
gcagagcgea
agaactctgt
ccagtggega
cgcagcggte
acaccgaact
gaaaggegga
ttccaggggg
agcgtcgatt
cggeettttt

gatggaggeg
tattgcetgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatctag
ttegttecac
ttttetgege
tttgececggat
gataccaaat
agcaccgect
taagtcgtgt
gggetgaacg
gagataccta
caggtatccg
aaacgectgg
tttgtgatge
acggttectg

gataaagttg
aaatctggag
aagccctece
aatagacaga
gtttacteat
gtgaagatce
tgagegteag
gtaatctget
caagagctac
actgtcctte
acatacctcg
cttaccgggt
gggggttegt
cagcgtgage
gtaageggea
tatctttata

g
aaggccatcec
aaatacatte
attgaaaaag
cggecattttg
aagatcagtt

tgacggatgg
aaatatgtat
gaagagtatg
cctteoctgtt

gggtgeacga

cetttttgeg
ccgectcatga
agtattcaac
tttgctcace
gtgggttaca
ttte

gtggcgeggt
attctcagaa
tgacagtaag
tacttetgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgetgagat
atatacttta
tttttgataa
accccgtaga
gcttgecaaac
caactctttt
tagtgtagec
ctetgetaat
tggactcaag
gcacacagee
tatgagaaag
gggteggaac
gtecoctgtogy

teg a
attatccegt
tgacttggtt
agaattatgce
aacgatcgga
tegeottgat
cacgatgect
tctagcttec
tetgegeteg
tgggtctege
tatctacacyg
aggtgecctca
gattgattta
tcteatgace
aaagatcaaa
aaaaaaacca
teccgaaggta
gtagttagge
cctgttacca
acgatagtta
cagcettggag
cgeccacgett
aggagagegc
gtttegecac

at

gttgacgceg
gagtactcac
agtgctgeea
ggaccgaagg
cgttgggaac
acagcaatgg
cggcaacaat
geectteegg
ggtatcattg
acggggagte
ctgattaage
aaacttcatt
aaaatceett
ggatcttett
cegetaccag
actggcttca
caccacttca
gtggetgetg
cecggataagg
cgaacgacct
ceccgaaggga
acgagggage
ctetgacttg

tegtcag
gecttttgot

gg g

ggecttttge

tcacatgtte

tttoctgogt

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
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tatceectga
gcagccgaac
ggtattttct
caatctgetce
ggtcatgget
geteccggea
gttttcaccg
gcggcatgea
tagegeceegg
gtcgcagagt
cacgtttetg
ccecaacegeg
tccagtcectgg
caactgggtyg
geggeggtge
gatgaccagg
gatgtctetg
ctgggegtgg
ttaagttetg
caaattcagce
accatgcaaa
atggcgetgg
teggtagtgg
atcaaacagg
cagggccagg
accctggege
ctggcacgac

ttagcgegaa

<210> 9
<211> 45
<212> DNA

ttctgtggat
gaccgagcge
cettacgeat
tgatgeegea
gegececegac
tcocgettaca
tcatcaccga
tttacgttga
aagagagtca
atgccggtgt
cgaaaacgcg
tggcacaaca
ccetgeacge
ccagcgtggt
acaatcttet
atgccattge
accagacacc
agcatctggt
teteggegeg
cgatagegga
tgctgaatga
gcgcaatgceg
gatacgacga
attttegecot
cggtgaaggy
ccaatacgea
aggtttcccg
ttgatctg

aaccgtatta
agcgagtcag
ctgtgcggta
tagttaagee
aceccgccaac
gacaagctgt
aacgcgcgag
caccatcgaa
attcagggtg
ctcttatcag
ggaaaaagtg
actggeggge
gcegtegecaa
ggtgtegaty
cgegeaacge
tgtggaaget
catcaacagt
cgcattgggt
tctgegtetg
acgggaagge
gggcategtt
cgccattace
taccgaagac
getggggeaa
caatcagctg

16

ccgeetttga
tgagcgagga
tttcacaceg
agtatacact
acccgetgac
gaccgtctee
gcagcagatc
tggtgcaaaa
gtgaatgtga
accgtttece
gaagcggega
aaacagtcgt
attgtcgegg
gtagaacgaa
gteagtggge
geetgeacta
attattttet
caccagcaaa
getggetgge
gactggagty
ceccactgcga
gagtccggge
agctcatgtt
accagcgtgg
ttgcoecegtot

gtgagetgat
agcggaagag
catatggtge
ccgcetatege
gcgecectgac
gggagectgea
aattegecgeg
cctttegegg
aaccagtaac
gogtggtgaa
tggcggaget
tgctgattgg
cgattaaatc
geggegtega
tgatcattaa
atgttcegge
cccatgaaga
togegetgtt
ataaatatct
ccatgteegg
tgotggttge
tgcgegttgg
atatcecegee
accgettget

cactggtgaa

ccgectet

tte

actggaaagc

<213> Artificial Sequence

<220>

t

gggcagtgag

cgcaacgcaa

<223> Description of Artificial Sequence: Nucleic acid

sequence which encodes a fusion protein

(120)

PCT/GB02/01623

accgctecgee
cgectgatge
actctcagta
tacgtgactg
gggcttgteot
tgtgtcagag
cgaaggcgaa
tatggeatga
gttatacgat
ccaggccage
gaattacatt
cgttgecace
tecgegecgat
agcctgtaaa
ctatcegetg
gttatttett
cggtacgcga
agcgggeeca
cactcgcaat
ttttcaacaa
caacgatcag
tgcggatate
gttaaccacc
gcaactctet
aagaaaaacc
attaatgcag

ttaatgtgag

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4218
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17

<400> 9

ggcctgaacg acatcttega ggctcagaaa atcgaatgge acgaa

<210>
<400>
000

<210>
<400>
000

<210>
<400>
000

<210>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

14
26
PRT

Artificial Segquence

Description of Artificial Sequence: Peptide for

use in producing fusion protein

(121)

PCT/GB02/01623

45

JP 2004-532024 A 2004.10.21
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(122)

WO 02/081683 PCT/GB02/01623
18
<400> 14
Leu Glu Glu Val Asp Ser Thr Ser Ser Ala Ile Phe Asp Ala Met Lys
1 5 10 15

Met Val Trp Ile Ser Pro Thr Glu Phe Arg
20 25

<210> 15
<211> 27
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 15
Gln Gly Asp Arg Asp Glu Thr Leu Pro Met Ile Leu Arg Ala Met Lys
1 S 10 15

Met Glu Val Tyr Asn Pro Gly Gly His Glu Lys
20 25

<210> 16
<211> 29
<212> PRT

«<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 16
Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Glu Ala Gln Lys
S 5 10 15

JP 2004-532024 A 2004.10.21
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(123)

WO 02/081683 PCT/GB02/01623

19

Met Leu Val His Ser Tyr Leu Arg Val Met Tyr Asn Tyr
20 25

<210> 17

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 17
Met Ala Ser Ser Asp Asp Gly Leu Leu Thr Ile Phe Asp Ala Thr Lys
1 5 10 15

Met Met Phe Ile Arg Thr
20

<210> 18

<211> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 18
Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys
1 5 10 15

Met Glu Leu His Thr Thr Pro Trp Ala Cys Arg
20 25

JP 2004-532024

A 2004.10.21
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(124)

WO 02/081683 PCT/GB02/01623

20

<210> 19
<211> 21
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 19
Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn Ile Phe Glu Ala Met Lys
1 5 10 15

Met Tyr Val Ile Thr
20

<210> 20
<211> 27
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 20
Ser Val Val Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys
1 5 10 15

Met val Tyr His Ser Gly Ala Gln Ser Gly Gln
20 25

<210> 21
<211> 25
<212> PRT

<213> Artificial Sequence

JP 2004-532024

A 2004.10.21
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(125)

WO 02/081683 PCT/GB02/01623

21

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 21
Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Rla Met Lys
1 5 10 15

Met Glu Phe Val Thr Ser Val Gln Phe
20 25

<210> 22

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seqguence: Peptide for

use in producing fusion protein

<400> 22
Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Glu Ala Met Lys
1 S 10 15

Met Glu Val Ser Thr
20

<210> 23
<211> 28
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

JP 2004-532024

A 2004.10.21
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(126) JP 2004-532024 A 2004.10.21

WO 02/081683 PCT/GB02/01623

22

<400> 23
Ala Thr Ala Gly Pro Leu His Glu Pro Asp Ile Phe Leu Ala Met Lys
1 s 10 15

Met Glu Val Vval Asp Val Thr Asn Lys Ala Gly Gln
20 25

<210> 24
<211> 14
<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 24
Ser Met Trp Glu Thr Leu Asn Ala Gln Lys Thr Val Leu Leu
1 s 10

<210> 25
<211> 20
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 25
Ser His Pro Ser Gln Leu Met Thr Asn Asp Ile Phe Glu Gly Met Lys
1 5 10 15

Met Leu Tyr His
20
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(127) JP 2004-532024 A 2004.10.21

WO 02/081683 PCT/GB02/01623

23

<210> 26

<400> 26
000

<210> 27
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 27
Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr Ile Phe Ala Ala Met Lys
1 5 10 15

Met Gln Trp Trp Asn Pro Gly
20

<210> 28

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 28
val Met Glu Thr Gly Leu Asp Leu Arg Pro Ile Leu Thr Gly Met Lys
1 5 10 15

Met Asp Trp Ile Pro Lys
20
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(128) JP 2004-532024 A 2004.10.21

WO 02/081683 PCT/GB02/01623

24

<210> 29

<400> 29

<210> 30
<211> 15
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 30
Leu His His Ile Leu Asp Ala Gln Lys Met Val Trp Asn His Arg
1 5 10 15

<210> 31
<211> 14
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 31
Pro Gln Gly Ile Phe Glu Ala Gln Lys Met Leu Trp Arg Ser
1 5 10

<210> 32

<211> 15

<212> PRT

<213> Artificial Seguence
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(129) JP 2004-532024 A 2004.10.21

WO 02/081683 PCT/GB02/01623

25

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 32
Leu Ala Gly Thr Phe Glu Ala Leu Lys Met Ala Trp His Glu His
1 5 10 15

<210> 33
<211> 14
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 33
Leu Asn Ala Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Gly
1 5 10

<210> 34

<211> 14

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Segquence: Peptide for

use in producing fusion protein

<400> 34
Leu Gly Gly Ile Phe Glu Ala Met Lys Met Glu Leu Arg Asp
1 5 10
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(130)

WO 02/081683 PCT/GB02/01623

<210>
<211>
<212>
<213>

<220>
<223>

<400>

26

Artificial Sequence

Description of Artificial Sequence: Peptide for

use in producing fusion protein

35

Leu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arg Asn Gly

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10 15

36
15
PRT

Artificial Sequence

Description of Artificial Sequence: Peptide for

use in producing fusion protein

36

Leu Ser Thr Ile Met Glu Gly Met Lys Met Tyr Ile Gln Arg Ser

1

<210>
<211>
<212>
<213>

<220>
<223>

5 10 15

37
15
PRT

Artificial Seguence

Description of Artificial Sequence: Peptide for

use in producing fusion protein

JP 2004-532024

A 2004.10.21
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(131) JP 2004-532024

WO 02/081683 PCT/GB02/01623
27

<400> 37
Leu Ser Asp Ile Phe Glu Ala Met Lys Met Val Tyr Arg Pro Cys
1 5 10 15

<210> 38

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 38
Leu Glu Ser Met Leu Glu Ala Met Lys Met Gln Trp Asn Pro Gln
1 5 10 15

<210> 39
<211> 15
<212> PRT

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 39
Leu Ser Asp Ile Phe Asp Ala Met Lys Met Val Tyr Arg Pro Gln
1 5 10 15

<210> 40
<211> 15
<212> PRT

<213> Artificial Sequence

A 2004.10.21
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(132) JP

WO 02/081683 PCT/GB02/01623
28

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 40
Leu Ala Pro Phe Phe Glu Ser Met Lys Met Val Trp Arg Glu His
1 5 10 15

<210> 41

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 41
Leu Lys Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Thr Ala Met
1 5 10 15

<210> 42
<211> 15
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 42
Leu Glu Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser
1 S 10 15

2004-532024

A 2004.10.21
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(133)

WO 02/081683 PCT/GB02/01623
29

<210> 43
<211> 15
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Peptide for

uge in producing fusion protein

<400> 43
Leu Leu Gln Thr Phe Asp Ala Met Lys Met Glu Trp Leu Pro Lys
1 5 10 15

<210> 44
<211> 15
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 44
val Phe Asp Ile Leu Glu Ala Gln Lys Val Val Thr Leu Arg Phe
1 H 10 15

<210> 45
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

JP 2004-532024

A 2004.10.21
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(134) JP 2004-532024

WO 02/081683 PCT/GB02/01623

<400>

30

45

Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10 15

46
15
PRT

Artificial Sequence

Description of Artificial Seguence: Peptide for

use in producing fusion protein

46

Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Trp Arg Leu Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5 10 15

Artificial Seguence

Description of Artificial Sequence: Peptide for

use in producing fusion protein

47

Leu Lys Glu Ile Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro

1

<210>
<211>
<212>
<213>

13 10 15

Artificial Sequence

A 2004.10.21
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WO 02/081683 PCT/GB02/01623
31

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 48
Leu Gly Gly Ile Glu Ala Gln Lys Met Leu Leu Tyr Arg Gly Asn
1 5 10 15

<210> 4%

<400> 49
000

<210> 50
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein
<400> 50
Arg Pro Val Leu Glu Asn Ile Phe Glu Ala Met Lys Met Glu Val Trp

1 5 10 15

Lys Pro
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(136) JP

WO 02/081683 PCT/GB02/01623

32

<210> 51

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 51
Arg Ser Pro Ile Ala Glu Ile Phe Glu Ala Met Lys Met Glu Tyr Arg
1 5 10 15

Glu Thr

<210> 52
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

«400> 52
Gln Asp Ser Ile Met Pro Ile Phe Glu Ala Met Lys Met Ser Trp His
1 5 10 15

Val Asn

<210> 53
<211> 18
<212> PRT

<213> Artificial Sequence

2004-532024

A 2004.10.21
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(137)

WO 02/081683 PCT/GB02/01623
33

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 53
Asp Gly Val Leu Phe Pro Ile Phe Glu Ala Met Lys Met Ile Arg Leu
1 5 10 15

Glu Thr

<210> 54
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 54
Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met Ile Tyr His
1 5 10 15

Asp Leu

<210> 55
<211> 17
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in preoducing fusion protein

JP 2004-532024

A 2004.10.21
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(138)

WO 02/081683 PCT/GB02/01623
34

<400> 55
Asp Val Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr Ile Thr
1 5 10 1s

Lys

<210> 56
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 56
Pro Asn Asp Leu Glu Arg Ile Phe Asp Ala Met Lys Ile Val Thr Val
1 5 10 i5

His Ser

<210> 57
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein
<400> 57
Thr Arg Ala Leu Leu Glu Ile Phe Asp Ala Gln Lys Met Leu Tyr Gln

1 5 10 15

His Leu

JP 2004-532024 A 2004.10.21
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(139) JP

WO 02/081683 PCT/GB02/01623
35

<210> 58

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 58
Arg Asp Val His val Gly Ile Phe Glu Ala Met Lys Met Tyr Thr Val
1 5 10 15

Glu Thr

<210> 59
<211> 18
<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 59
Gly Asp Lys Leu Thr Glu Ile Phe Glu Ala Met Lys Ile Gln Trp Thr
1 5 10 15

Ser Gly

<210> 60
<211> 18
<212> PRT

<213> Artificial Sequence

2004-532024

A 2004.10.21
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(140) JP

WO 02/081683 PCT/GB02/01623

36

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 60
Leu Glu Gly Leu Arg Ala Val Phe Glu Ser Met Lys Met Glu Leu Ala
1 5 10 15

Asp Glu

<210> 61
<211> 18
<212> PRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 61
Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Met Val Trp Leu
1 5 10 15

Asp Thr

<210> 62

<211> 18

«<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

2004-532024
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<400> 62
Gly Leu Pro Leu Gln Asp Ile Leu Glu Ser Met Lys Ile Val Met Thr
1 5 10 15

Ser Gly

<210> 63
<211> 19
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 63
Arg val Pro Leu Glu Ala Ile Phe Glu Gly Ala Lys Met Ile Trp Val
1 5 10 15

Pro Asn Asn

<210> 64
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein
<400> 64
Pro Met Ile Ser His Lys Asn Phe Glu Ala Met Lys Met Lys Phe Val

1 S 10 15

Pro Glu

JP 2004-532024 A 2004.10.21
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<210> 65

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 65
Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Glu Trp His
1 5 10 15

Pro Ser

<210> 66
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 66
Gln Pro Ser Leu Leu Ser Ile Phe Glu Ala Met Lys Met Gln Ala Ser
1 5 10 15

Leu Met

<210> 67
<211> 18
<212> PRT

<213> Artificial Sequence

JP 2004-532024

A 2004.10.21
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<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 67
Leu Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gln
1 5 10 15

Ile Ser

<210> 68
<211> 21
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein
<400> 68
Asp Glu Glu Leu Asn Gln Ile Phe Glu Ala Met Lys Met Tyr Pro Leu
1 S 10 15
Val His Val Thr Lys
20

<210> 69

<400> 69
[sle]e)

2004-532024
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<210> 70
<211> 21
<212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 70
Ser Asn Leu Val Ser Leu Leu His Ser Gln Lys Ile Leu Trp Thr Asp
1 5 10 15

Pro Gln Ser Phe Gly
20

<210> 71
<211> 21
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 71
Leu Phe Leu His Asp Phe Leu Asn Ala Gln Lys Val Glu Leu Tyr Pro
1 5 10 15

Val Thr Ser Ser Gly
20

<210> 72
<211> 16
<212> PRT

<213> Artificial Seguence

2004-532024

A 2004.10.21
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<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 72
Ser Asp Ile Asn Ala Leu Leu Ser Thr Gln Lys Ile Tyr Trp Ala His
1 5 10 15

<210> 73
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein
<400> 73
Met Ala Ser Ser Leu Arg Gln Ile Leu Asp Ser Gln Lys Met Glu Trp
1 5 10 15
Arg Ser Asn Ala Gly Gly Ser
20

<210> 74

<400> 74
000

2004-532024
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<210> 75
<211> 23
<212> PRT
<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 75
Met Ala His Ser Leu Val Pro Ile Phe Asp Ala Gln Lys Ile Glu Trp
1 5 10 15

Arg Asp Pro Phe Gly Gly Ser
20

<210> 76
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 76
Met Gly Pro Asp Leu Val Asn Ile Phe Glu Ala Gln Lys Ile Glu Trp
1 5 10 15

His Pro Leu Thr Gly Gly Ser
20

<210> 77
<211> 23
<212> PRT

<213> Artificial Sequence

JP 2004-532024

A 2004.10.21
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<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 77
Met Ala Phe Ser Leu Arg Ser Ile Leu Glu RAla Gln Lys Met Glu Leu
1 5 10 15

Arg Asn Thr Pro Gly Gly Ser
20

<210> 78
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 78
Met Ala Gly Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys Ile Glu Trp
1 5 10 15

His Glu Asp Thr Gly Gly Ser
20

<210> 79
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

JP 2004-532024
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<400> 79
Met Ser Ser Tyr Leu Ala Pro Ile Phe Glu Ala Gln Lys Ile Glu Trp
1 5 10 15

His Ser Ala Tyr Gly Gly Ser
20

<210> 80

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 80
Met Ala Lys Ala Leu Gln Lys Ile Leu Glu Ala Gln Lys Met Glu Trp
1 5 10 15

Arg Ser His Pro Gly Gly Ser
20

<210> 81
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Peptide for

use in producing fusion protein

<400> 81
Met Ala Phe Gln Leu Cye Lys Ile Phe Tyr Ala Gln Lys Met Glu Trp
1 - 5 10 15

JP 2004-532024 A 2004.10.21
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His Gly Val Gly Gly Gly Ser
20

<210> 82
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 82
Met Ala Gly Ser Leu Ser Thr Ile Phe Asp Ala Gln Lys Ile Glu Trp
1 5 10 15

His Val Gly Lys Gly Gly Ser
20

<210> 83
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 83
Met Ala Gln Gln Leu Pro Asp Ile Phe Asp Ala Gln Lys Ile Glu Trp
1 5 10 15

Arg Ile ARla Gly Gly Gly Ser
20

2004-532024
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<210> 84

<211> 23

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 84
Met Ala Gln Arg Leu Phe His Ile Leu Asp Ala Gln Lys Ile Glu Trp
1 5 10 15

His Gly Pro Lys Gly Gly Ser
20

<210> 85

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 85
Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Gln Lys Met Glu Trp
1 5 10 15

Arg His Phe Val Gly Gly Ser
20

<210> 86
<211> 23
<212> PRT

<213> Artificial Seguence

2004-532024

A 2004.10.21
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<220>
<223> Description of Artificial Seqguence: Peptide for

use in producing fusion protein

<400> 86
Met Ala Trp Ser Leu Lys Pro Ile Phe Asp Ala Gln Lys Ile Glu Trp
1 5 10 15

His Ser Pro Gly Gly Gly Ser
20

<210> 87
<211> 23
<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 87
Met Ala Leu Gly Leu Thr Arg Ile Leu Asp Ala Gln Lys Ile Glu Trp
1 5 10 15

His Arg Asp Ser Gly Gly Ser
20

<210> 88
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein
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<400> 88
Met Ala Gly Ser Leu Arg Gln Ile Leu Aep Ala Gln Lys Ile Glu Trp
1 5 10 is

Arg Arg Pro Leu Gly Gly Ser
20

<210> 89
<211> 23
<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Peptide for

use in producing fusion protein

<400> 8%
Met Ala Asp Arg Leu Ala Tyr Ile Leu Glu Ala Gln Lys Met Glu Trp
1 5 10 15

His Pro His Lys Gly Gly Ser
20

A 2004.10.21
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0000000000000 O0000O0O000O0O0O
OO0(IODODODDDONDODODDODONDODODODNS0000000000000
0000000000000 O000C0OO0O0000OO0O00DO0OOO0O0OoOooO
IDNO.1D0 DO DOD0QO DO

LXy X5 1X5 Xy Xs Xg KX; Xg Xo X100 O (SEQ 1D NO. 1)

(000X, 00000000000X,00000000000000000000000

X o0o0o-

O Ooooo

OooooooggogoQg

> 0O

Oooooogoood

OoooooooOooOgoo

goboobogobuooboobboobXxsgoboooboghob
0o0ob0oo0ob0o0o0oboo0obouobooXs0boobooboonob
gobXxgboobuooboobboobbooXx,booboognb
000X ooboobooboobooooboboooooao
Ooooooooooooooooooouououoooooooao
X, o0o0oboobuoobougbuooboobooboonboao
OXs0Ooooooboobuooboobobooboboobobooooo
0)

Oooao;
0o0boo0obo0XgOboobooboobouobobboboboboooaob

0000000000000 O000000000 ;

(iv) 00ODODODO0ODODO0OO0OD0OD0DO0O000D00000D000000000000000000
0000000000000 0;
(WO(a)0OODO0OOO0O0O00OO00000O000000000000000000000 (i
YO(iv) DOOODOOOOOOOOOOOOO

()0 DD0000D0DO0000D00000D000000000000000(iv)DOoO0oao
0000000000000 0000000000000000000000
00000000030 0000000000000000000000000 :;
oooooooao
0oooo0o0o
SEQ ID N0.10 0 DD ODDO0O0ODODDDOO0ODODONOODODOO0OOODOO00

Leu His ITis Ile Leu Asp Ala Gln Lys Met Val Trp Asn His Arg (SEQ ID NO:30),
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Leu Asn Ala Ile Phe Glu Ala Met Lys Met glu Tyr Ser Cily (SEQ ID NO:33);

Leu Gly Gly lle Phe Glu Ala Met Lys Met Glu Leu Arg Asp (SEQ ID NO:34);
Leu Ser Asp Ile Phe Glu Ala Met Lys Met Val Tyr Arg >ro Cys (SEQ ID NO:37);
Leu Ser Asp Ile Phe Asp Afa Met Lys Met Val Tyr Arg Pro Gln (SEQ ID NO:3 9);
Leu Lys Gly Ile Phe Glu Ala Met Lys Met Glu Tyr Thr Ala Met (SEQ ID NO:41),
Leu Glu Gly lle Phe Glu Ala Met Lys Met Glu Tyr Ser Asn Ser (SEQ ID NO:42),
Leu Lys Glu lle Phe Glu Gly Met Lys Met Glu Phe Val Lys Pro (SEQ ID NO:47);

Arg Pro Val Leu Glu Asn Ile Phe Glu Ala Met Lys Met Glu Val Trp Lys Pro (SEQ ID
NO:50);

Thr Arg Ala Leu Len Glu Jle Phe Asp Ala Gin Lys Met Lez Tyr Gln His Leu (SEQ.ID
NO:57);

Met Ala Ser Ser Leu Arg Gln Tie Leu Asp Ser Gin Lys Met Glu Trp Arg Ser Asn Ala
Gly Gly Ser (SEQ ID NO:73);

Met Ala His Ser Leu Val Pro Ile Phe Asp Ala Gin Lys Jle Glu Trp Art Asp Pro Phe Gly
Gly Ser (SEQ ID NO:75);

Met Gly Pro Asp Leu Val Asn lle Phe Glu Ala Gln Lys Tle Glu Trp His Pro Leu Thr Gly
Gly Ser (SEQ ID NO:76);

Met Ala Phe Ser Leu Arp Ser lle Leu Giu Ala Gln Lys Met Glu Leu Arg Asn Thr Pro
Gly Gly Ser (SEQ ID NO:77);

21
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Met Ala Gly Gly Leu Asn Asp Ile Phe Glu Ala Gln Lys [e Glu Trp His Glu Asp Thr
Gly Gly Ser (SEQ ID NO;78),

Met Ser Ser Tyr Len Ala Pro Ile Phe Glu Ala Gln Lys Il Glu Trp His Ser Aia Tyr Gly
Gly Ser (SEQ ID NO.79);

Met Ala Lys Ala Leu Gln Lys Ile Leu Glu Ala Gln Lys Met Glu Trp Arg Ser His Pro
Gly Gly Ser (SEQ ID NO:80);

Met Ala Gly Ser Leu Ser Thr Ile Phe Asp Ala Gin Lys Ile Glu Trp His Val Gly Lys Gly
Gly Ser (SEQ ID NO:82);

Met Ala Gln GIn Leu Pro Asp Ile Phe Asp Ala Gln Lys lle Glu Trp Arg Ile Ala Gly Gly
Gly Set (SEQ ID NO:83);

Met Ala Gin Arg Leu Phe His Jle Leu Asp Ala GIn Lys lle Glu Trp His Gly Pro Lys-Gly
Gly Ser (SEQ ID NO:84),

Met Ala Gly Cys Leu Gly Pro Ile Phe Glu Ala Glr Lys Met Glu Trp Arg His Phe Val
Gly Gly Ser (SEQ ID NO:85);

Met Ala Trp Ser Leu Lys Pro lle Phe Asp Ala Gln Lys [le Glu Trp His Ser Pro Gly Gly
Gly Ser (SEQ ID NO:86),

Met Ala Leu Gly Leu Thr Arg lle Leu Asp Ala Gin Ly: lle Glu Trp His Arg Asp Ser
Gly Gly Ser (SEQ ID NO:87), R U

Met Ala gly Ser Leu Arg Gin lle Leu Asp Ala Gln Lys Ile Glu Trp Arg Arg Pro Leu Gly
Gly Ser (SEQ ID NO:88),
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Leu Glu Glu Val Asp Ser Thr Ser Ser Ala Ile Phe Asp Aia Met Lys Met Val Trp e Ser
Pro Thr Glu Phe Arg (SEQ ID NQO:14);

Gin Gly Asp Arg Asp Glu Thr Leu Pro Met Ile Leu Arg Ala Met Lys Met Glu Val Tyr
Asn Pro Gly Gly His Glu Lys (SEQ ID NO:15),

Ser Lys Cys Ser Tyr Ser His Asp Leu Lys Ile Phe Glu Ala Gln Lys Met Leu Val His Ser
Tyr Leu Arg Val Met Tyr Asn Tyr (SEQ ID NO:16);

Met Ala Ser Ser Asp Asp Gly Leu Leu Thr He Phe Asp Ala Thr Lys Met Met Phe Tle
Arg Thr (SEQ ID NO:17);

Ser Tyr Met Asp Arg Thr Asp Val Pro Thr Ile Leu Glu Ala Met Lys Met Glu Leu His
Thr Thr Pro Trp Ala Cys Arg (SEQ ID NO:18);

Ser Phe Pro Pro Ser Leu Pro Asp Lys Asn Ile Phe Glu /Ala Met Lys Met T yr Val Ile Thr
(SEQ ID NO:19);

Ser Val Val Pro Glu Pro Gly Trp Asp Gly Pro Phe Glu Ser Met Lys Met Val Tyr His Ser
Gly Ala Gln Ser Gly Gluo (SEQ ID NO:20);

Val Arg His Leu Pro Pro Pro Leu Pro Ala Leu Phe Asp Ala Met Lys Met Glu Phe Val
Thr Ser Val Gin Phe (SEQ JD NO:21);

Asp Met Thr Met Pro Thr Gly Met Thr Lys Ile Phe Gl Ala Met Lys Met Glu Vai Ser
Thr (SEQ ID NO:22),
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Ala Thr Ala Gly Pro Leu His Glu Pro Asp Jie Phe Leu A a Met Lys Met Glu Val Val
Asp Val Thr Asa Lys Ala Gly Gin (SEQ ID N0:23);

Ser Met Trp Glu Thr Leu Asn Ala Gin Lys Thr Val Leu lLeu (SEQ ID NO:24),

Ser His Pro Ser Gln Leu Met Thr Asn Asp Jie Phe Glu Gly Met Lys Met Leu Tyr His
(SEQ ID NO:25),

Thr Ser Glu Leu Ser Lys Leu Asp Ala Thr Tie Phe Ala Ala Met Lys Met Gln Trp Trp
Asn Pro Gly (SEQ ID NO:27),

Val Met Glu Thr Gly Leu Asp Leu Arg Pro Tle Leu Thr 3ly Met Lys Met Asp Trp Xle
Pro Lys (SEQ ID NO:28);

Pro Gin Gly Ile Phe Glu Ala Gln Lys Met Leu Trp Arg ‘er (SEQ ID NO:3 1)

Leu Ala.Gly Thr Phe Glu Ala Lea Lys Met Ala Trp His Glu His (SEQ ID NO:32);
Leu Leu Arg Thr Phe Glu Ala Met Lys Met Asp Trp Arz Asn Gly (SEQ ID NO:35);
Leu Ser Thr Ile Met Glu Gly Met Lys Mct Tyr Ile Gin Asg Ser (SEQ ID NO:36);
Len Glu Ser Met Leu Glu Ala Met Lys Met Gln Trp Asi Pro Gln (SEQ ID NO:38);
Leu Ala Pro Phe Phe Glu Ser Met Lys Met Val Trp Arg Glu His (SEQ ID NO:40),
Leu Leu Gln Thr Phe Asp Ala Met Lys Met Glu Trp Leu Pro Lys (SEQ ID NO:43);
Val Phe Asp Ile Len Glu Ala Gln Lys Val Val Thr Leu Arg Phe (SEQ ID NO:44);
Leu Val Ser Met Phe Asp Gly Met Lys Met Glu Trp Lys Thr Leu (SEQ ID NO:45);

Leu Glu Pro Ile Phe Glu Ala Met Lys Met Asp Tip Arg, Leu Glu (SEQ ID NO:46);

.10.21
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Leu Gly Gly Ile Glu Ala Gin Lys Met Leu Leu Tyr Arg Gly Asn (SEQ ID NO:48);

Arg Ser Pro Ile Ala Glu Iie Phe Glu Ala Met Lys Met Glu Tyr Arg Glu Thr (SEQ ID
NQ:51);

Gln Asp Ser Ile Met Pro lle Phe Glu Ala Met Lys Met Sur Trp His Vsl Asn (SEQ ID
NO:52);

Asp Gly Val Leu Phe Pro Tle Phe Glu Ala Met Lys Met Jle Arg Leu Glu Thr (SEQ ID
NO:53);

Val Ser Arg Thr Met Thr Asn Phe Glu Ala Met Lys Met lle Tyr His Asp Leu (SEQ ID
NO:54);

Asp Val Leu Leu Pro Thr Val Phe Glu Ala Met Lys Met Tyr Ile Thr Lys (SEQ 1D
NO:55);

Pro Asn Asp Leu Glu Arg Tle Phe Asp Ala Met Lys Tle /&l Thr Val His Ser (SEQ ID
NO:56);

Arg Asp Val His Val Gly Xle Phe Glu Ala Met Lys Met Tyr Thr Val Glu Thr (SEQ ID
NO:58);

Gly AspLys Leu Thr Glu Ile Phe Glu Ala Met Lys Ile Gio Trp Thr Ser Gly (SEQ ID
NO:59),

Leu Glu Gly Leu Arg Ala Val Phe Glu Ser Met Lys Met Glu Leu Ala Asp Glu (SEQ ID
NO:60);

Val Ala Asp Ser His Asp Thr Phe Ala Ala Met Lys Mc: Vat Trp Leu Asp Thr (SEQ ID
NO:61);
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Gly Leu Pro Leu Gln Asp Tle Leu Glu Ser Met Lys e Vil Met Thr Ser Gly (SEQ ID
NO:62);

Arg Val Pro Leu Glu Ala Ile Phe Glu Gly Ala Lys Met lle Trp Val Pro Asn Asn (SEQ
1D NO:63);

Pro Met Ile Ser His Lys Asn Phe Glu Ala Met lys Met Lyys Phe Val Pro Glu (SEQ ID
NO:64);

Lys Leu Gly Leu Pro Ala Met Phe Glu Ala Met Lys Met Gla Trp His Pro Ser (SEQID
NO:65),

Gln Pro Ser Leu Leu Ser Ile Phe Glu Ala Met Lys Met Gln Ala Ser Leu Met (SEQ ID
NO:66);

Len Leu Glu Leu Arg Ser Asn Phe Glu Ala Met Lys Met Glu Trp Gin Ile Ser (SEQID
NO:67),

Asp Glu Glu Leu Asn Gin lle Phe Giu Ala Met Lys Met Tyr Pro Leu Val His Val Thr
Lys (SEQ ID NO:68),

Ser Asn Leu Val Ser Leu Leu His Ser Gin Lys Ile Leu 1'rp Thr Asp Pro Gln Ser Phe Gly
(SEQ ID NO:70),

Leu Phe Leu His Asp Phe Leu Asn Ala Gln Lys Val Ghi Leu Try Pro Val Thr Ser Ser
Gly (SEQ ID NO:71),

Ser Asp Ile Asn Ala Leu Leu Ser Thr Gln Lys Ile Tyr Trp Ala His (SEQ ID NO:72);

Met Ala Phe Gin Leu Cys Lys Ile Phe Try Ala Gin Lys Met Clu Trp His Gly Val Gly
Gly Gly Ser (SEQ ID NO:81), B U}
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