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(57) ABSTRACT 

The present invention encompasses three full length nucleic 
acid and amino acid Sequences for Poly Valent Cation 
Sensing Receptors (PVCR) in Atlantic Salmon. These 
PVCR have been named SalmoKCaRif1, SalmoKCaRif2, 
and SalmoKCaR#3. The present invention includes 
homologs thereof, antibodies thereto, and methods for 
assessing SalmokCaR nucleic acid molecules and polypep 
tides. The present invention further includes plasmids, Vec 
tors, host cells containing the nucleic acid Sequences of 
SalmoKCaR +12 and/or 3. 
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aattic.cgttg citgtcggttc agitccaagtic ticcitcCagtg Caaaatgaga aatggtggtc. 60 
gc catta cag gaa catgcac tacatctgtg ttaatgaaat attgtcagtt atctgaaggit 120 
tattaaaatg tttctgcaag gatggct tca Csagaaatca attctgcacg ttitt CC catt l80 
gt cattgitat gaataactga ccaaagg gat gtaacaaaat gigaacaaagc tigagga CCaC 240 
gttcaccct t t cittggagca tacg at caiac cctsa aggag atggaagact taggaggaa 300 
atggggattg atctt.ccagg agttctgcts taaag csgatc Cct caccatt acaaagata a 360 
gcagaaatcc to cagg catc ct cigtaaac gag citgg C9 t agtgttggctt ggit Caagga a 420 
cacagacagg gctgcaca atc gct cag Citt cac tec Caa ctic tita t t c ttg 47. 

Mist Ala Gli Lieu: is Cys Gin Lieu. Leu Phe fuel 
l 5 O 

gga titt aca ctic cita cag tog tac aat g to tca ggg tat gigt cca aac S9 
Gly Phe Thr Lieu. Leu Glin Ser Tyr Asin Val Ser Gly Tyr Gly Pro ASI. 

s 2 O 25 

caa agg goc cag aag aaa gga gac at C at a citg giga get Ct c tt C C Ca S 67 
Glin Arg Ala Glin Lys Lys Giy Asp Ile Ile Le: Gly Gly Leu Phe Pro 

x EO 3S 4 O 

at a cac titt gga gta gcc gcc aag gat tag ga C tita aaa tog aga CC9 6S 
Ile His Phe Gly Val Ala Alia Lys Asip Glin Asp Lieu Lys Ser Arg Pro 

45 SO ES 

gag gCs aca aaa tyt att CSS tac a at titt C3a gac titc cga tigg citc 663 
Glu Aa thir Lys Cy's Ile Arg Tyr Asi e i.rg Gly Phe Arg Trip L. eul 
6 O E. 70 7. 

Cag gCg atg at a titC g ca gag at agt at g act titc 7. 
Glin Ala Met Ile Phée Ala Gl: 1 Ser Met Thr Phe 

8 O S. 9 O 

citg ccc aat atc acc citg gga tat co at a litt gaC a C tit aac acc 7S 9 
Tell Pro Asn. The Thr Leu Giy Tyr Arg lie Pine Asp Thr Cys Asn Thr 

95 OO 105 

citg tcc aag gCg Cta gag gCa a ca. Ct. C acc tit Stg GCC Cag aac alaa. 807 
Val Ser Lys Ala feu Glu Ala Thr Lieu Sar Fine Val Ala Glin ASn Tuys 

... O is i2O M 

atc gac tog Citg aac ta ga t gag titc. g. & ec tsC tot gaC Cat a to 855 
Ilie A.sp Ser Leu 2.si: Lieu. As Giu Phe Cys Asin Cys Ser Asp His ille 

2S 3C ES 

C catcc aca at a gca gttg g to ggg gca acc ggg to a gga at C to C a C9 9 OB 
Pro Ser Thr Ile Aia Val Val Gay Ala Tir Gly Ser Giy Ile Ser 1.hr 
A O 45 SO SS 

gct gtg gcc. aat Ct a titg gga tta titt tac att.cca cag gC agc at 9.S. 
Ala Val Ala Asn Lieu. Lieu Giy lieu Phe Tyr Ilie Pro Glin Val Ser Tyr 

6 O SS 70 

gcc ticc tog agc agg Citg Ct c ago aa C aag aat gag tac aag gcc titc 999 
Ala Ser Ser Ser Arg Lieu Lieu. Ser Asin Lys Asn. Glu Tyr Lys Ala Phe 

S EO SS 

Ctg agg acc at C CCC aat gat gag caa Cag gcc acg gcc atg gCC gag O A 
Leu Arg Thr Ile Pro Asin Asip Giu Glin Glin Ala Tinir Ala Met Ala Gill 

90 SS 2 OO 

FG. A 
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gag Cac tt C Cag tig aac tigg gtg gaga acc Ctg gca gcc gaC 09S 
His Phe Gin Trp Asin Trp Val Gly. Thir Leu Ala Ala Asp 

20 25 
G l l 

3. al 

S T 
tat ggC CSC cca ggc att gaC aag titc cgg 9 ag gag gCC gtt 43 

r Gly Arg Pro Gly Ile Asp Tys Phe Arg Glu Glu Ala Val 
225 23 O 23S 

t gac titc agit gag atg at C tot cag tac tac 9. 
e Asp Phe Ser Glu Met Ile Ser Glin Tyr Tyr 

24 O 245 2SO 

as a 

-- 
T g : 

acc cag aag cag ttg gag titc atc gcc gaC gttc atc cag aac toc tog 1239 
Thr Gin Lys Glin Lell Glu Phe Ile Ala Asp Val Ile Glin Asn Ser Ser 

255 260 265 

atc gtg gtc. tt C to C aat gcc ccc gac ctic gag cog ct c 1287 
Ile Val Val Pine Ser Asn. Gly Pro Asp Lieu. Glu Pro Leu 

275 280 

gtt Cog aga aac at C a CC gat C9g atc. tcc Ctg gCC 3.35 
Asn ille Thr Asp Arg Ile Trp Leu Ala 

29 O 29S 

9 9 s i W a. l A. r C A r S 

c 

G 
2 

3. 

-- 

W 

to t. tcg Ct c att goc aag cca gag tact 
Ala Ser Ser Ser Leu le Ala Lys Pro Glu Tyr Ph 

3 O 5 30 3. 

A l i 9 c a. 9 

gtC gc g g c a CC at C gg C t t c gCt Ct c agg gcc ggg Ct at 
Val Giy Gly Thr Ile Gly Phe Ala Leu Arg Ala Gly Arg ill 

320 325 33 O 

i 

a C aag titc Ctg aag gag gt c cac CCC agc agg to tcg 479 
Sn Llys Phe Leu Lys Glu Val His Pro Ser Arg Ser Ser 
3.5 34 O - 45 

s t t C 

g titt gtC aag gag titc. tcg gag gag acc titc aac tic taC 527 
y Phe Wai Lys -Glu Phe Trp Glu Glu Thir Phie Asin Cys Tyr 
O 3,55 360 

a 3 sat 
- 

As 
99 

2s. Asn Gl 
ES 

c acc cag aag acc ctg acg cag Citg aag aat tcc aag gig ccc t C9 1575 
Fre Thr Glu Lys Thir Lieu. Thr Gin Leu Lys. As I Ser Lys Val Pro Ser 

35S 37 O 375 

Cat gga CCg gC9 gct Caa ggg gaC ggc ticc aag gC9 geg aac to C aga 1623 
is Gly Pro Ala Ala Gin Gly Asp Gly Ser Lys Ala Gly ASIn Ser Arg 

E 80 385 39 O 3, G5 
cgg aca gcc ct a cqc cac ccc tic act ggg gag gag aac atc acc agc 67 
...rg Thr Ala Lieu. Arg His Pro Cys Thr Giy Glu Glu Asn. Ile Thr Ser 

40 O 4 OS 4 O . 

gte gag acc ccc tac Citg gat tat aca Caic ct agg atc toc tac a at 79 
Wali Glu Thr Pro Tyr Lieu Asp Tyr Thr His Leu Arg Ile Ser Tyr Asn 

41s 420 425 

gta tac gitg gcc gttc tac toc att gct cac goc citg caa gac atc. cac 1767 
Val Tyr Val Ala Val Tyr Ser Ile Ala His Ala Leu Glin Asp Ile His 

43 O 435 440 

F.G. 1B 
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t ct tcc aaa coc ggc acg ggc at C titt gca aac giga t c t t t gca gat 85 
Ser Cys Llys Pro Gly Thr Gly Ile Phe Ala Asin Gly Ser Cys Ala Asp 

445 450 455 

att aaa aaa gtt gag gcc tigg Cag g to Ct c aac cat citc. Ctg cat citg 1853 
Ile Llys Lys Val Glu Ala Trp Glin Val Lieu Asin His Lieu i.eu. His Lei 
A 60 465 470 A 75 

aag titt acc aac agc at g g g t gag Cag gtt gaC titt gac gat Cas gigt 9. 
Lys Phe Thr Asn Ser Met Giy Glu Glin Val Asp Phe Asp Asp Gin Gly 

48 0. 485 490 

gac ctic aag g99 aac tac acc att at C aac teg Cag Ct c ticc gca gag S59 
Asp Leu Lys Giy Asn Tyr Thr fle Ile Asin Trp Gli1 Lieu. Ser Ala Gluh 

4.95 5 OO SO3 

gat gaa tog gtg ttg t t c cat gag gtg ggC aac tac aac gcc tact got 2O O 7 
Asp Glu Ser Val ieu Phe His Glu Val Gly Asn Tyr Asn Ala Tyr Alia 

5 O 515 52O 

aag CCC agt gaC cca. Ct. C aac at C aac gaa aag aaa at C ct c tog agt 2 CSS 
Lys Pro Ser Asp Arg Lieu. Asn. Ile Asn. Glu Lys Lys Ilie Lieu. Trip Ser 

S25 530 535 

ggc titC to C aaa, gtg gtt CC t t t C to c a a C to C agt ca cac St gig O3 
Gly Phe Ser Lys Val Val Pro Phe Ser Asin Cys Ser Arg Asp Cys Va: 
S.A.. O 545 5SO SES 

CCg ggc acc agg aag gegg at C at C gag ggg gag CCC a CC tec tic titt 2.5i 
Pro Gly Thr Arg Lys Gly Ile Ile Glu Gly Glu Pro Thr Cys Cy's Pine 

550 56S 570 

gala tec atg gca t t gca gag gga gag titc agit gat gaa aaa gat 9 Ca 2.99 
Glu. Cys Met Ala CyS Ala Glu Giy Giu. Phe Ser Asp Glu Asin Asp Alla: 

575 58O is 8E. 

agt gCg tdt aca aag togc Ccg aat gat t t c tag tog aat gag sac cac 2247 
Ser Ala Cys Thr Lys Cys Pro Asin Asp Pne Trp Ser ASI Glu Asin is 

590 595 6CO - 

acg tog td C at C gcc aag gag at c gag tac Citg tcg to acg gag CCC 2295 
Thr Ser Cys I e Ala Lys Giu. Ile Glu Tyr. Leu Ser Trp Thr Giu Pro 

605 6 O 6S 

ttic ggg at C got cts a CC atc titc gCC gta Citg gg.c atc ctg at C acc 23 43 
Phe Gly Ile Ala Leu Thir Ile Phe Ala Val Teu Giy Ilie Lieu. Ile Tir 
62O 52S 63 O 53 S 

to C titC gtg citg gg g g to ttC at C aag titc agg aac act CCC at C gtg 239 
Ser Phe Val Leu Gly Val Phe Ile Llys Phe Arg Asn Thr Pro Ile Val 

6 AO 645 550 

aag gcc acc aac cqg gag titg to C tac citg citg ctic titc. tcc ct C at C 243S 
Lys Ala Thr Asn Arg Giu Lieu. Ser Tyr Lieu Lleu Lieu. Phe Ser Lieu. It e 

SSS 66O 63S 

c tgc tigC titc. tcc agc Ct c atc titc at C g c gag coc agg gaC teg 2487 
Cys Cys Phe Ser Ser Leu. Ile Phe Ile Gly Glu Pro Arg Asp Tr 

670 575 68O 

FIG. 1C 

e 
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acc t t cog ct c cc caa.ccg gcc tit ggc atc agc titc gtC Ctg tec 2.53S 
Thr Cys Arg Lieu Arg Gin Pro Ala Phe Gly Ile Ser Pine Val Lieu Cys 

85 69 O 695 

atc. tcc tgc at c Ctg citg aag acc aac C99 gtg Ctg Ctg gtC titC gag 2583 
Ile Ser Cys Lie Leu Val lys Thr Asn Arg Val Lieu Lieu Val Phe Glu 
7 OO 7 OS 7 O 75 

gcc aag atc ccc acc agc ct C cac cyc aag tag gtg g g c Ct c aac Ct9 263 
Ala Lys Ile Pro Thir Ser Lieu. His Arg Lys Trp Val Gly Lieu. Asn Lieu 

72 O 72S 730 

cag titc ctic ct g g to ttic ct c tec at C citg gtg caa at C 9tc acc tec 2579 
Gin Phe Lel. Leu Val he Leu Cys Ilie Leu Val Glin Ile Val Thr Cys 

725 7AC 745 

atc atc tgg ct c tac acc gcc. CCt c cc ticc agic tac agg aac cat ga. 2727 
Ile IIe Trip Leu Tyr Thr Ala Pro Pro Ser Ser Tyr Arg Asn His Gil: 

7 SO 7 SS 7 SO 

Ctg gag ge:c at C a CC tac gaC gag gig C tog Ct c atg 2775 
i el Glu Sp I e Thir Cys Asp Gil Gly Ser Lieu Met 

765 775 

gcc cts g g C ctic atc. gig c c ct c Ct c g CC gcc at C tic 2S2E 
Ala Luseu Gly i.eu. Ile Qiy ys Lieu. Leu Ala Ala Ilie Cys 
78 O. 78. 79 O 79 

ttic titc titc gcc titc aag co cigt sag citg CC g gag aa C titC aa C gag S7. 
Phe Phe Phse Aa he Lys Ser Arg Ty's Leu 2ro Glu ASri Phe Asia Gill 

8 CO 8C5 8 O 

gct aag titc atc acc tic ag c atg ttg atc titc tit C at C gtC togg at C 299 
Ala Lys Phe Ile Thir the Sei Met Lieu. I is Phe Phe Ilie Val Trp tile 

SS 820 825 

SCC g to agc acc tac ggc aag titt citg tog gCC 2967 
...is Val Ser Tir Tyr Gly 1 lys Phe Val Ser- Ala 

SES 84 O 

gtg gag gtg att got a C citg gCC ticc eig C tit C 999 Citg Ct9 ggc tigC 3 O 5 
Val Gil Val ille a lie i su, Ala Ser Ss Phe Gly Lieu. Lisel). Gly CyS 

25 SSO SSS 

at t tact t c aac aag tit ta C at C at C C t t c aag CCg tigC Cgt aac 3 O 63 
Ile Tyr Pine Asin Lys Cys Tyr Ile Ile Leu Phe Lys Pro CyS Arg ASI) 
8 SO 835 87 O 87 S 

acc at C gag gag gig C9 C to agic acg gcg gCC Cac gCC titc aag 9tg Bll 
Thir Ilie Gui Gu Val Arg Cys Ser Thr Ala Ala His Ala Phe Lys Val 

SS O E85 890 

gcg gcc cgg gcc acc ct cqg cc agc gcc gcg tot cyc aag C9C ticc 3 S9 
Ala Ala Arg Ala Thr Tel Arg Arg Ser Ala Ala Ser Arg Lys Arg Ser 

895 9 OO 9 OS 

c toc tog ccc gcc. tcg tcc acc tec 32O7 
e Ser Ser Pro Ala Ser Ser Thr Cys 
5 920 

agC agc Citg tsc ggc tic C a CC at 
Ser Ser Leu Cys Gly Ser Thir Il 

9. 

  



Patent Application Publication Aug. 18, 2005 Sheet 5 of 96 US 2005/0181426A1 

ggsg cc.g. gec Ct c acc atg gag atg Cag CC tec agc acg cag aag git c 3.255 
Gly Pro Gly Leu Thr Met Glu Met Glin Arg Cys Ser Thr Glin Lys Val 

92S 930 935 

tt C g3c agc ggc acc git c acc cts tes Ct c agc titc gag gag a Ca 3303 
Phe Gly Ser Gly Thr Val Thr Leu Ser Leu Ser Phe Glu Glu Thr 

945 9 SO 955 

gcc C3a tac 9 CC acc Ct c ag C C C acg gCC CSC agc agg aac toc g cig 23S 
Gly Arg Tyr Ala Thr Lieu Ser Arg Tr Alia Arg Ser Arg Asin Ser Ala 

96.O 965 97 O 

gait gcc C9c agc ggc gac gac citg cca tot aga. Cac Cac gaC cag gec 3.399 
Asp Giy Arg Ser Gly Asp Asp Leu Pro Ser Arg His His Asp Gin Gly 

97 S 98O 9 S5 

cc.g. cc cag aaa td c gag ccc cag ccc.gcc aac gat goc cd a tac aag 3.447 
Pro Pro Gin Lys Cys Glu Pro Glin Pro Ala Asn Asp Ala Arg Tyr Lys 

990 G95 OOO 

gag gcg CCG a CC aag 99 C a CC Cta gag tog CC9 g g C gC agc aag gag 3 95 
kia. Allie Pro Thr Lys Gly. Thir Lieu Glu Ser Pro Giy Gly Ser Lys Gill. 

OOS OO OS 

aca act atg gag gaa acc taa t c caactic ct coat caa.ccc 3,542 
Thir Thr Met Glu Glu Thr 7 (SEQ ID NO: 2) 

O25 

Caagaa catc. Ct. C Cacggca gCaccgt.cga Caactgacat caact cota a ccggtggct g 35 02 
Cacca accict CCC ct ct CC9 gCact ttg.cg ttittgctgaa gattgcag ca. tctgaagttc. 3662 
Cittitt at coc tatt ttctg acttggata t t tactag tit gcgatggaat atcacaa.cat 3722 
aatgagttgc a caat taggt gag cagagtt gtgtcaaagt atctgaacta t ctgaagitat 3782 
ctgaac tact t tatt citctic gaattg tatt acaaacattt galag tattitt tag tiga catt 3.842 
tgttctaac attgttcaaga taatttgtta caa.catataa gg taccacct caag cagtga 3902 
Cigagattig C Cactgttgatg acagaactgt tittataa.cat titat cattga aacctggatt 3 962 
gcaac agga a tataatgact gtaacaaaaa aattgttgat tat cittaaaa atgcaaattig 4022 
taat cagatg td taaaattig cita at tact t citctacatta aatgcatatt to ttgat aaa. 4082 
aas aa ea aaa aaaaaaaaaa aaaaaaaaaa aaaag.cggCC cca Cagcaac gg 434 

(SEQ ID NO: 1) 

F.G. E. 
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F.G. S 
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Sequence Range : l to 594 
10 22 32. 40 50 

- k as t st t 

C T G GCA TTA TGC TCT, GTG CTG GGG GTA TTC TT G ACA GCA TTC GTG AG GCA 
Leu Ala Leu Cys Ser Val Leu Gly Val Phe Leu Thr Ala Phe Val Met Gly> 
---a---a-la---TRANSLATION OF ATLANTIC SALMON NA. MV----a-la-la--> 

S2 72 82 92 12 
k EC r s r 

GTG TTT ATC AAA. T CGC AAC ACC CCA AT GTT AAG GCC ACA AAC AGA GAC CTA 
Val Phe Ile lys Phe Arg Asn Thr Pro Ile Wall Lys Ala Thr Asn Arg Glu Leuz 
---a---a---a-...-a-TRANSLATION OF ATLANTIC SALMON NA. MV-a-a-a-la---> 

12 20 13(2) i42 150 . 160 
k k s: k c se 

ICC TAC CTC C C CTG TTC TCA CTC ATC GC GT TTC TCC AGT TCC CTC ATC TC 
Ser Tyr Lieu Lleu Lleu Phe Ser lieu Ile Cys Cys Phe Ser Ser Ser Leu i e Phec 
--------- a-TRANSLATION OF ATLANTIC SAL MON N.A. MV-a-a-a-a---> 

172 182 190 222 210 
r e e r e 

AT, CGT GAA CCC CAG GAC TGG ACA TCC CGT CTA CGC CAG CCT GCA TC. GGG ATA 
is Gly Glu Pro Gln Asp Trp Thr Cys Arg Leu Arg Glin Pro Ala Phe Giy Iles 

a-TRANSLATION OF Al ANTC SALMON NA. MV-a-a-a-a-> 

220 232 242 252 262 
s k x : 

ACT TTT GTT CTC TGC ATC. TCC TGC ATC CTG GTA AAA ACT AAC-CGA GTA CT 
Ser Phe Val Lieu. Cys Ileser Cys Ile Leu Val lys Thr Asn Arg Val Leu Lleus 
--- a-- a-- a---a-TRANSLATION OF ATLANTIC, SALMON NA. MV-a---a---a --- a--> 

- 73 282 29(2) 300 S12 322 
sk ak c x se 

GT G TC GAA GCC AAG ATC CCC ACC A GT CTC CAT CG AAC TGG GG GGG CTA AAC 
Val Phe Glu A la Lys Ile Pro Thr Ser Leu His Arg Llys Trip Trip Gly Leu Asia 
--C--- a--- a---a-TRANSLATION OF ATLANTIC SALMON N.A. MV-a---a--- a--- a---> 

S32 342 352 360 37 () 
t : e x: st 

GG CAA CTG AT G A A G G 3 
Val Glin Wal Met Ile Cys Vc is 
MON NA. MV-- a---a --- a---0---> 

fg. CAG TC CT G TA GiG TC CTG TTC ACA TT 
Leu Glin Phe Leu eu Val Phe Leu Phe Thr Ph 
------ C a TRANSLATION OF ATLANTIC S 

T 

AL 
380 390 402 410 422 4.32 

e or. s: ae : s 

GiC TGG CTT AC AAT GCT CCT CCG GCG AGC AC AGG AAC CAT GAC AT GAT GAG 
Val Trp Leu Tyr Asn. A la Pro Pro Ala Ser Tyr Arg Asn His Asp Ile Asp Glus 

C C--- a TRANSLATION OF ATLANTC SALMON NA. MVaal ac--> 

442 450 460 472 480 
xx k : e t 

A ATT C AT ACA TGC AAT GAG GGC CT ATG ATG (CG CTT GGC TT C CTA ATT 
e I e Phe Ile Thr Cys Asn Glu Gly Ser Met Met Al a lieu Gly Phe Leu ill es 

---a -- a---a---a-TRANSLATION OF ATLANTIC SALMON NA. MW-la-la--- a-- a---> 

A. 

492 520 S12 520 S30 
t s s k s 

GGG AC ACA TGC CTG CTG GCA GCC AA TRC TTC TTC TTT GCA TTT AAA TCA CGA 
Gly Tyr Thr Cys lieu Lleu Ala Ala Ile Xxx Phe Phe Phe Ala Phe Lys Ser Arg> 

all-C-- a---a-TRANSLATION OF ATLANTIC SALMON NA. MV--a---a--- a---a---> 

542 S50 S60 570 530 592 
k k k 

FIG. 7A 
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AAA CTG CCA GAG AAC TT ACT GAG GC AAG TC ATC ACC TC AGC AG CTC ATC 
Lys lieu Pro Glu Asn Phe Thr Glu Ala Lys Phe Ile Thr Phe Ser Met Leu Ile-> 
Lalala-la-TRANSLATION OF ATLANTIC SALMON NA. MV-- a-- a-- a-- a--> 

TT (SEQ ID NO: 3) 
XXXY (SEQ ID NO: 4) 

> 

FIG. 7B 
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Sequence Range: 1 to 394l 
20 30 40 50 6 70 80 

TTCCAACAGCATATTTTTGTTGTATTTGCTTTGGTTTGTCTGAAATCAAGCATTATCAAGATCAAGAACAGCATGAGTCA 

92 20 12 12 132 14 150 60 
GAAACAAGGCGACAGCCAGAGTCACTGGAGGGGACAAGACTGAGGTTAA CTCTGAA GT CTAATGTGCTGAGAGGACAAGG 

17 182 1.92 20 212 220 
CCCTCCTGAGAGCTGAACG ATG AGA TTT TAC CTG TAT TAC CTG GTG CTT TTG GGC TTC AGT TCT 

Met Arg Phe Tyr Lieu Tyr Tyr lieu Val Lieu Lleu Gly Phe Ser Sere 

230 242 252 26 272 28 
(TC ATC. TCC ACC TAT GGG CCT CAT CAG AGA GCA CAG AAG ACT. GGG GAT ATT. CTG CTG GGC 
Val Ile Ser Thr Tyr Gly Pro His Glin Arg Ala Glin lys Thr Gly Asp Ile Leu Lleu Gly> 

290 302 3. 320 332 340 
GGG CTG TTT CCA ATG CAC TTT GGT GT ACC TCC AAA GAC CAA GAC CTG, GCA GCG CGG CCA 
Gly Leu Phe Pro Met His Phe Gly Val Thr Ser Lys Asp Gin Asp Leu Ala Ala Arg Pros 

350 362 372 380 392 40 
(GAA. TCC ACA GA G T G T G T AGG AC AA TTC CGG GGA TTC CG, TGG CTT CAG GCC ATG ATT 
G. L. Ser Thr Glu Cys Wal Arg Tyr Asn Phe Arg Giy Phe Arg Trip Leu Gln Ala Met Iles 

412 420 432) 442 450 460 
if GCA ATA GAG GAG ATC AAC AAC AGC AGT ACT CTC CTG CCC AAC ATC ACA CTG GGC TAC 

Phe Ala Ile Glu Glu Ile Asn Asn Ser Ser Thr Leu Lleu Pro Asn Ile Thr lieu Gly Tyr 

4.72 4-82 490 522 S2 520 
B. GG ATC TTT GAC ACC TGC AAC ACC GTG TCC AAG GCC CTG GAG GCT ACC CTC A GT TTC GTA 
A rg Ile Phe Asp Thr Cys Asn Thr Val Ser Lys Ala Leu Glu Ala Thr leu Ser Phe Walc 

530 542, 550 S60 570 S82. 
GCA. CAG AA AAG ATT GAC TCT CTG AAC TTG GAT GAA TTC TG AAC, GC ACT CAT CAC ATC 
kia Glf Asn Lys Ile Asp Ser Leu Asn Leu Asp Glu Phe Cys Asn Cys Thr Asp His Iles 

590 622 62 620 630 640 
CCA TCG ACT ATA GCA GTG GTG. GGG GCT. C. GGG TCA GCG GTC TCC ACT GCT GTT GCC AAT 
Fro Ser Thr Ile Ala Val Val Gly Ala Ser. Gly Ser Ala Val Ser Thr Ala Val Ala Asne 

652. 662 672 682 692 722 
CG TTG GGC CT TTC TAC ATC CCA CAG ATC AGC TAT GCC. TCT TCC A GT CGC CTA CTA AGC 
leu Lleu Gly leu Phe Tyr Ile Pro Gin Ile Ser Tyr Ala Ser Ser Ser Arg Leu Lleu Sera 

7. 72 730 740 752 760 
AAC AAG AAC CAG TTC AAA TCC TTC ATG AGG ACC ATT CCC ACA GAT GAG CAC CAG GCC ACT 
A sn Lys Asn Gln Phe Lys Ser Phe Met Arg Thr Ile Pro Thr Asp Glu His Glin Ala Thr 

772 780 790 82 8. 82 
GCC ATG GCA GAT ATC ATC GAC TAC TTC CAA TGG AAT GG GTC ATT GCA GTT G. CG TCT GAT 
Ala Met Ala Asp Ile Ile Asp Tyr Phe Glin Trp Asn Trp Val Ile Ala Val Ala Ser Asp> 

832 842 852. 86 870 880 
GAT GAG TAT GGA CGT CCG GGG ATT GAA AAA TTT GAG AAA GAG ATG GAA GAA CGA GAC ATT 
Asp Glu Tyr Gly Arg Pro Gly Ile Glu lys Phe Glu Lys Glu Met Glu Glu Arg Asp les. 

F.G. 9A 
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890 
TGT ATC 
Cys Ile 

950 
GTT GAC 
Val Asp 

1010 
ATT GAG 
Ile Gu 

270 
AGC (GAG 
Ser Glu 

130 
GGG ACC 
Gly Thr 

1192. 
GAG GTC 
Glu Wai 

1252) 
TTT AAC 
Phe Asn 

13) 
TC AGA 
Phe Arg 

1370 
TAC ACT 
Tyr Thr 

1432) 
CTA CAG 
Leu Gln 

1490 
GAT ATA 
Asp Ile 

1550 
AAC AGT 
As n Ser 

1610 
ATT ATC 
Ile Ile 

1672 
TAC AAC 
Tyr Asn 

CAT CTG 
His lieu 

CGT 
Arg 

ATT 
Ie 

CCT 
Pro 

CTT 
lieu 

GCT 
At a 

TG.G 
Trp 

AT 
Ile 

GGC 
Gly 

A CA 
Thr 

CCA 
Pro 

TGC 
Cys 

TAT 
Tyr 

CCA 
Pro 

TG 
Leu 

CAT 
His 

CTT 
Leu 

GAC 
Asp 

ATT 
Ile 

AAG 
Lys 

AAA 
Lys 

ATG 
Met 

GGA 
Gly 

AA 
Asn 

TGG 
Trp 

ATG 
Met 

CGA 
Arg 

900 
AG GAG CTG 
Ser Glu lieu 

962 
GAG AAC 
Glu Asn 

TCC 
Ser 

1020 
ATT AAA 
Ile Lys 

GAG 
Glu 

182 
GCA ACC ACC 
Ala Thr T Thr 

14 
TTT GCT 
Phe Ala 

CTC 
Leu 

1200 
AAG AAA 
Lys Lys 

TCC 
Ser 

1260 
CTG GAA 
Leu Glu 

GAC 
Asp 

1320 
TGT ACT 
Cys Thr 

GGC 
Gly 

1380 
CGT ATT 
Arg Ile 

TCC 
Ser' 

1440 
CC ACC 
Leu thr 

GC 
Cys 

1502) 
ATA GAA 
Ile Glu 

GCA 
Ala 

1560 
GAA AAG 
Glu Lys 

GTA 
Wol 

1622 
CAC CGG 
His Arg 

TCT 
Ser 

1682 
GCT AAG 
Ala Lys 

A GA 
Arg 

912) 920 
ATCTCT CAG TAc TTT 
Ile Ser Glin Tyr Phe 

970 982 
TCA GCT AAA GT ATA 
Ser Ala Lys Wai Ile 

1032 
ATG GTC 
Met Wall 

1040 
AGA CGG AAC 
Arg Arg Asn 

1100 
ATC GCC AAA 
Ile Al a lys 

1092 
TCC CTC 
Ser Leu 

1150 
A GA GCA 
Arg Ala 

1160 
GAA ATA 
Gu Ile 

GGC 
Gly 

2. 
AGC CAC 
Ser His 

1222 
GAA TTT 
Gu Phe 

AAT 
Asn 

1282 
CTG AGA 
Leu Arg 

1270 
AGC CAG 
Ser Gln 

AGA 
Arg 

1330 
GAG GAG 
Glu Gu 

1340 
ATT ATG 
Ile Met 

GAC 
Asp 

1392 
TAT AAT 
Tyr Asn 

1420 
IA GTT 
Tyr Val 

GTG 
Wall 

1452 
ATT CCT 
I e Pro 

1460 
CGG GGT 
Arg Gly 

GGA 
Gly 

1512 
TGG CAG 
Trp Glin 

1520 
CTC AAG 
Leu Lys 

GTI 
Wall 

1572) 
CAT TTT 
His Phe 

1582 
GAG AAT 
Glu Asn 

GAT 
A Sp 

1630 
CCT CAG 
Pro Gu 

640 
GGT TC 
Gly Ser 

GAT 
A sp 

1690 1700 
GGA GTA CAA CTT TTC 
Gly Val Glin Leu Phe 

FLG. 9B 

GAG GAG TGG CAG 
Glu 

932 

Glu Trp Gln 

990 
GTC GT TTC GCC 
Wa 

ATC 
Ile 

CCA 
Pro 

CCT 
Pro 

GTC 
Wai 

GAC 
Asp 

GG 
Gly 

GCA 
Ala 

CTT 
eu 

CAG 
Gln 

GCT 
Ala 

GT 
Wall 

ATT 
Ile 

Val Phe Ala 
1252 

ACC GAC CGC 
Thr Asp Arg 

110 
TAC CTT 
fyr Lieu 

GAG 
Glu 

1170) 
TTC AAG 
Phe Lys 

GGC 
Gly 

1230 
GAG TTT 
Glu Phe 

AGG 

1293 
GAG AAT 
Glu Asn 

A GT 
Ser 

1352 
GAG ACC 
Glu Thr 

GCA 
All a 

140 
CAC TCC 
His Ser 

GTT 

1472 
TCC AAC 
Ser Asn 

TTI 
Phe 

532 
AGA CAT 
Arg His 

CTC 
Leu 

1590. 
CCG TCA 
Pro Ser 

GAT 
Asp 

1650 
TTT GAA 
Phe Glu 

GTG 
Wall 

1710 
AAC ACA 
Asn Thr 

GAT 
Asp 

US 2005/0181426A1 

94. 
ATC CAA. GGA 
Ile G1n Gly 

TG 
leus 

1200 
AG. GGG CC 
Ser Gly Pro 

GAC 
Asp 

1060, 
TGG TTG 
Trp Leu 

GCC 
All a> 

1120 
GTT GTA 
Val Val 

GTT 
Wal 

GAT 

1180) 
TTC TTA 
Phe Leu 

CAA 
Gine. 

GAC 
A sp 

1240 
GAG GAG 
Glu Glu 

AC 
Thr 

TGG 
Trp 

1800 
AGC ACC 
Ser Thr 

AGT 
Sers 

1360 
TAT CG 
Tyr Lieu 

GAT 
Asps 

1422 
GCA CAG 
A a Glin 

GCC 
All a> 

1482 
CA GT 

Ser Cys 
GCA 
Alad 

AAC 

1540 
AAC TTC 
A sin Phe 

TCA 
Sera 

TTA 
lieu 

1600 
AAC TAC 
Asn Tyr 

ACC 
Thr 

GGA 
Gly 

660 
GTC GGT 
Val Gly 

TTC 
Phee 

GAG 
Glu 

1722 
ATT CA 
Ile Leu 

TGG 
Trp 

AAG 
Lys 
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1730 
AAT GGA 
Asn Gly 

179 
AGA AAG 
Arg yS 

1850 
GGA GAG 
Gly Glu 

1912 
C AA 

Ser Asn 

1972 
CCC TTT 
Pro Pie 

2030 
ATG GGA 
Met Gly 

2292 
TCC TAC 
Ser Tyr 

25 
GAA CCC 
Glu Pro 

222 
TGC ATC 
Cys Ile 

227 
CCC ACC 
Pro Thr 

233 
TTC ACA 
Phe Thr 

2390 
TAC AGG 
Tyr Arg 

245 
GCG CTT 
Ala Leu 

25 
TTT AAA 
Phe Lys 

TA 
Tyr 

AAC 

GGC 
Gly 

TCA 
Ser 

AAT 
Asn 

ATC 
le 

A GT 
Ser 

AAC 

TTC 

CGA 
Arg 

742, 
AC GAG 
Thr Gui 

1822 
AA GAA 
I e Glu 

1862 
GA CAC 
Asp His 

922, 
CAC ACA 
His thr 

98. 
GCC TG 

e Al a lieu 

24. 
ATC AAA 
I e Lys 

220 
CTG TTC 
eu Phe 

216? 
GG ACA 

Trip Thr 

2220 
ATC CG 
Ii e Lieu 

228 
A CGT 
His Arg 

234.) 
CAA. GTG 
G. r. Wal 

2400 
GAC ATT 
Asp ite 

2460 
CTA AT 
Leu Ile 

2522 
AAA CTG 
lys Lieu 

GTT 
Wall 

AGC 
Ser 

AAA 
Lys 

TCT 

CA 

TGC 

CCA 
Pro 

1752, 
CCA TTC 
Pro Phe 

1812 
A G CCA 
Me Pro 

1872 
GA GCC 
Asp Ala 

1932 
To TTC 
Cys Phe 

1990 
TTA, TGC 
leu Cys 

2252 
CGC AAC 

e Afg Asn 

2110 
CC ATC 
eu le 

27, 
GT (TA 

Arg eu 

2232 
AAA ACT 
Lys Thr 

2 : : G TG 
r p p 

235 
ATA TGT 
Ile Cys 

24.0 
GAG ATA 
Glu Ele 

2470 
AC ACA 
Tyr Thr 

2S30 
GAG AAC 
Glu ASn 

TCT 
Ser 

A CG 
Thr 

AG 
Ser 

CG 
Leu 

TCT 
Ser 

ACC 
Thr 

GC 
Cys 

CGC 
Arg 

AAC 
Asn 

GGG 
Gly 

GG 
Val 

ATT 
I e 

G 
Cys 

TTT 
Phe 

FIG 9C 

1762 1772 
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1782 
AAC TGT AGT GAA GAT TGT GAA CCA GGC ACC 

Glu Pro Gly Thra Asn Cys 

1822 
TCT TOC 
CyS Cys 

1882 
GTT TGT 
Val Cys 

1942 
AAG GAG 
Lys Glu 

222 
GTG. CTG 
Wall lieu 

226) 
CCA AT 
Pro Le 

220 
GT TTC 

Cys Phe 

2180 
CA G CCT 
Gln Pro 

2242 
CGA GTA 
Arg Val 

2300 
CA. AAC 
lieu Asn 

2362 
GC GG 
Val Trp 

24-22 
TTC ATT 
Phe Ie 

24-32 
CTG (G 
Leu lieu 

2540 
ACT GAG 
Thr G 

Ser Glu Asp cys 

1832 
TT GAA GT ACA 
Phe Glu Cys Thr 

1890 
ACC AAG G CCC 
Thr Lys Cys Pro 

952 
ATA GAG TTT CG 
Ile Glu Phe Lieu 

2212 
GGG GTA TC TG 
Gly Val Phe Leu 

2070 
GT AAG GCC ACA 
Wall Lys Ala Thr 

2130 
CC AG TCC CC 

Ser Ser Ser Leu 

2190) 
GCA TC. GGG AA 
A la Phe Gly Ile 

2252 
CT CTA GTG TTC 
i.eu Lleu Val Phe 

2312 
TTG CAG TC CTG 
Leu Glin Phe Leu 

237.2 
CTT AC AAT GCT 
Leu Tyr Asn Ala 

2430 
A CA TGC AAT GAG 
Thr Cys Asn Glu 

24.92 
GCA GCC ATA TGC 
Ala Ala Ile Cys 

2550 
GC AAG TC ATC 
Ala Lys Phe Ile 

GAA 
Glu 

AA 
Asn 

TCT 
Ser 

ACA 
Thr 

AAC 
Asn 

AC 
I e 

AGT 
Ser 

GAA 
Glu 

TTA 
Leu 

CCT 
Pro 

GGC 
Gly 

TTC 
Ple 

ACC 
Thr 

842) 
GC. TCA 

Cys Ser 

1922 
GAC TCA 
Asp Ser 

1962 
TGG ACA 
Trp. Thr 

2022 
GCA TC 
Ala Phe 

2282 
AGA GAG 
Arg Glu 

2142) 
TCAT 

Phe Ile 

22(2) 
TTT GTT 
Phe Wa 

2262 
GCC AAG 
A la Lys 

2322 
GTG TC 
W G Phe 

2.382 
CCG GCG 
Pro A a 

2442 
TCT ATG 
Ser Met 

250 
TTC TTT 
Phe Phe 

2560 
C AGC 

Phe Ser 

GAA 
Glu2 

GG 
Trp 

GAG 
Glu 

GG 
Walz 

CTA 
Leux 

GG 
Gly> 

CC 
Leu 

ATC 
Ile 

CTG 
Leud 

AGC 
Ser 

ATG 
Meta 

GCA 
All a> 

ATG 
Meta 
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2572 258) 2590 2622 2612 2622 
CTC ATC TTC TTC ATC GTC TGG ATC TCT TiC ATC CCT GCC TAC TTC AGC ACT TAC GGA AAG 
Leu Ile Phe Phe Ile Val Trip Ile Ser Phe Ile Pro Ala Tyr Phe Ser Thr Tyr Gly Lyss 

2632 2642 2650 2660 2672 2682 
. TTT GTG TCG GCT GTG GAG GTC ATC GCC ATA CTA GCC. TCC AGC TTT GGC CTG CTG GCC TGT 
Phe Val Ser Ala Val Glu Val Ile Ala Ile Leu Ala Ser Ser Phe Gly lieu Lleu Ala Cys> 

2690 2700 2712 2720 2730 2742 
ATT TTC TTC AAT AAA GTC TAC ATC ATC CTC T C AAA CCG TCC AGG AAC ACT ATA GAG GAG 
Ile Phe Phe Asn Lys Val Tyr Ile Ile Leu Phe Lys Pro Ser Arg Asn Thr Ile Glu Glus 

2750 2760 2772 - 2780 2790 2800 
GT CGC GT AGC ACT GCG GCC CAT TCT TTC AAA GTG GCA GCC AAG GCC ACT CTG AGA CAC 
Val Arg Cys Ser Thr Ala Ala His Ser Phe Lys Val Ala Ala Lys Ala Thr Leu Arg His> 

282 2S2) 2830 2842 2852 28.60 
AGC TCA GCC TCC AGG AAG AGG TCC AGC AGT GTG GGG GGA TCC GT GCC TCA ACT CCC. TCC 
Ser Ser Ala Ser Arg Lys Arg Ser Ser Ser Val Gly Gly Ser Cys Ala Ser Thr Pro Ser 

2S72 2880 289) 2900 2910 2922 
TCA TCC ATC AGC CTC AAG ACC AAT GAC AAT GAC TCC, CCA TCA GGT CAG CAG AGA ATC CAT 
Ser Ser Ile Ser Leu Lys Thr Asn Asp Asn Asp Ser Pro Ser Giy Glin Glin Arg Ile His> 

2932 2940 295.0 2962 297) 2982) 
AAG CCA A GA GTA AGC TT GGA AGT GGA ACA GT ACT CTG TCC TTG. AGC TTT GAG GAG TCC 
Lys Pro Arg Val Ser Phe Gly Ser Gly Thr Val Thr leu Ser Leu Ser Phe Glu Glu Ser'> 

299 3000 301.0 3020 3232) 3040 
AGA AAG AAT FC ATG AAG AG GGAA GTGTCTTTTGGTGGGCCGAGAGCCTTGTCAA 
Arg Lys Asn Ser Met Lys ***> (SEQ ID No: 8) 

3052 326 3070 3280 3290 312 31.10 312.2 
AACCTGA GTTGGTGT, GCATTCTTGTTGGCTGGGTAGTTGGA GCAGAAATTATGATATTAAAAGCTTGATGTATTCAG 

3132 340 31.50 31.62 372) 31.80 319(2) 3200 
AATGGGA CACAGCATAGGTGGCCAAGATTCCATTATAFTACAATAATCTGGTTGTTCATATGAGGA CATTT CAAAAT 

32(? 3220 3232 324) 3250 3263 3270 3280 
GCTGAAAATCAT CAAATA CATAATTACGAGTTTCTTGATAACTTGAGAAAGAATAGCCATTCAA GT CATCGTTG 

3.292 3320 B312 3322 3332 3342 3352 3360) 
AG CAGACATTAATAACAATGATGAATACTTTCCATACCTATTTTCTTTAACAATAGATTCACATT G TAAA GT CAAC 

3370 3380 3392 3400 3410 3422 34.32 344-2 
ATGACCTGAAAATA CATGAGGTATAACAGGAGACAATAAAACTATGCATATCCTAGCTTCGGGCC GAGTAGCAGGC 

3450 3462 347) 3482 3490 B522 351(2) 3520 
AGTTTA CTCGGGCAC GCTTTTCATCCAAACTTCCGAATGCTGCCCCCAATCCTA GTGAGGTAAAGGCCCA GTGCAGTC 

3S30 354) 3550 3560 3572 3580 3590 - 3600 
ATATCTTTTCTCTAGGCACGCTTT CATCCAAACTTCCGAATGCGGCTATATCA GT CTCTTTCCTACTGTCTTTTTCATT 

361.2 3622 3632) 3642 3650 3660 3672 3682 
AGGCCA GTGTTTAACAACCCTGGTCCTTAAGTACACACAACAGAGCACATTTTTGTTGTGGCCCTGGACAATCA CTCCTC 

FIG. 9D 
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3692 3700 370 3722 3732 3740 B750 3762 
ACT CAGCCATTGAGGGCCTGATGATTAGTTGACAAGTTGAGTCGGGTGTGCTTGTCCGGGGTTGCAATACAGATGTGTA 

3770 37.82 3792 380 3812 382 3830 3840 
CTGTTGGGGGTACT CGAGGACCAGGATTGGGAAA CATTACATTAGGACACTGTAGGTTCT CAATATGGTGCATA CGG 

3850 386) 3872 388 3890 B922 3910 3922 
TCATATGGTGTCATATGGGTCTGGTTGTTTCTGCATATGTGTATTTCACCAAGTACTGCA CATGTTAGACCTATACA 

393 394 
CTGGAATAAACATTTTTTTTC (SEQ ID NO: 7) 

FIG. 9E 
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Sequence Range : l to 4.031 
12 2 30 40 50 62 72 80 

GTTCCAACA GCATATTTTTGTT GTATTGCTTTGGTTT GTCTGAAATCAAGCATTATCAAGGATTGAGCAAGACAACTGA 

92 120 12 20 130 142 150 160 
GTTGT CAGA CTA A GAATATACA CATCCA GTTCTCTCTTAATGGACTTCT CACACTGATGTTCTTCAGAT CAAGAA CA 

170 182 192) 200 210 222 230 240 
GCATGA GT CAGAAACAAGGCGACAGCCA GA GTCA CTGGAGGGGACAAGACTGAGGTTAA CTCTGAAGTCTAATGTGCTGA 

2S2 260 272 282 290 300 
GAGGACAAGGCCCTCCTGAGAGCTGAA CG AT G. AGA TTT AC CTG AT TAC CTG GTG. CTT TTG GGC TTC 

Met Arg Phe Tyr Leu Tyr Tyr Lieu Val Leu Lleu Gly Phes 

30 322 330 B42 350 360 
A GT TCT GTC ATC TCC ACC TA GGG CCT CAT CAG AGA GCA CAG AAG ACT GGG GAT ATT CTG 
Ser Ser Val Ile Ser Thr Tyr Gly Pro His Glin Arg Ala Gln Lys Thr Gly Asp Ile Leud 

370 382 390, 400 412 420 
CTG GGC GGG CTG TTT CCA ATG CAC TTT GGT GTT ACC TCC AAA GAC CAA GAC CTG GCA GCG 
Leu Gly Gly leu Phe Pro Met His Phe Gly Val Thr Ser Lys Asp Glin Asp lieu Ala Al as 

430 440 45 462 470 482 
CGG CCA GAA TCC ACA GAG T G T GT AGG TAC AAT TTC CGG GGA TTC CG, TGG CT CAG GCC 
Arg Pro Glu Ser Thr Glu Cys Val Arg Tyr Asn Phe Arg Gly Phe Arg Trip Leu Gln Alas 

490 500 512 522 530 542 
ATG AT T GCA ATA GAG GAG ATC AAC AAC AGC AGT AC CTC CTG CCC AAC ATC ACA CG 
Met i e Phe Ala I e Glu Glu I e ASn Asn Ser Ser Thr Leu Lleu Pro Asn Ilie Thr Leuc 

550 560 57 580 590 600 
GGC TAC. A. GG ATC TTT GAC ACC TGC AAC ACC GTG TCC AAG GCC CTG GAG (GCT ACC CTC AGT 
Gly Tyr Arg Ilie Phe Asp Thr Cys Asn Thr Val Ser Lys Ala Leu Glu Ala Thr Lieu Sers 

610 620 632, 64 652) 660 
TTC GTA GCA CAG AAT AAG ATT GAC TCT CTG AAC TTG GAT GAA TTC GT AAC TGC ACT GAT 
Phe Wa Ala Gln k sn Lys Ile Asp Ser Leu Asn Leu Asp Glu Phe Cys Asn Cys Thr Aspc 

670 682 69 700 71.2 720 
CA C A C CCA TCG ACT ATA GCA GTG GTG GGG GCT TCT GGG TCA GCG GC TCC ACT GCT GT 
His Ile Pro Ser Thr Ile Ala Val Val Giy Ala Ser Gly Ser Ala Val Ser Thr Ala Wal 

730 742 750 762 770 782 
GCC AA CTG TTG GGC CTT IC AC ATC CCA CAG ATC AGC TAT, GCC. TCT TCC A GT CGC CA 
Ala Asn Leu lieu Gly Lleu Phe Tyr Ile Pro Glin Ile Ser Tyr Ala Ser Ser Ser Arg leus 

790 800 82 822 830 840 
CTA AGC AAC AAG AAC CAG TC AAA ICC TTC ATG AGG ACC AT CCC ACA GAT GAG CAC CAG 
Leu Ser Asn Lys Asn Gln Phe Lys Ser Phe Met Arg Thr le Pro Thr Asp Glu His Glins 

850 860) 872 88 890 900 
GCC ACT GCC ATG GCA GAT AC ATC GAC A C C CAA TGG AAT TGG GTC AT GCA GT GCG 
Ala Thr Ala Met Aia Asp Ile Ile Asp Tyr Phe Gln Trp Asn Trp Val Ile Ala Val Alas 

910 920 930 94.2 950 962) 
TCT GAT GAT GAG TAT GGA CGT CCG GGG ATT GAA AAA' TT GAG AAA GAG ATG GAA GAA CGA 
Ser Asp Asp Glu Tyr Gly Arg Pro Gly Ile Glu Lys Phe Glu Lys Glu Met Glu Glu Arg> 

FIG. OA 
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972 982 992 202 22 1022 
GAC ATT TGT ATC CAT CTG A GT GAG CTG ATC. TCT CAG TAC TTT GAG GAG TGG CAG ATC CAA 
Asp Ile Cys Ile His Leu Ser Glu Lieu Ile Ser Glin Tyr Phe Glu Glu Trp Gln Ile Gln 

1232 1040 1250. 1260 . 1070 282 
GGA TG GTT GGC CGT AT GAG AAC CO CA GCT AAA GT ATA GTC GT C GCC A GT (GGG 
Gly lieu Val Gly Arg Ile Glu Asn Ser Ser Ala Lys Val Ile Val Val Phe Ala Ser Gly> 

1292 122 112 1122 32 142 
CCT GAC ATT GAG CCT CTT ATT AAA GAG ATG GTC AGA CGG AAC ATC ACC GAC CGC ATC TGG 
Pro Asp Ile Glu Pro Leu Ile lys Glu Met Val Arg Arg Asn Ile Thr Asp Arg Ile Trps 

1152. 1162 1172 82 1192. 22 
TG GCC AGC GAG GCT TGG GCA ACC ACC TCC CTC AC GCC AAA CCA GAG TAC CTT GAT GT 
lieu Ala Ser Glu Ala Trp Ala Thr Thr Ser Leu Ile Ala Lys Pro Gu Tyr Leu Asp Wal 

212 222 1230 1242 1250 1.262) 
GTA GT GGG ACC ATT GGC TTT GCT. CTC AGA GCA GGC GAA AA CCT GGC TTC AAG GAC C 
Val Val Giy Thr le Gly Phe All a lieu Arg Ala Gly Glu Ile Pro Gly Phe Lys Asp Phes 

1272 1282 1292 1322 1310 1322 
TTA CAA GAG GTC ACA CCA AAG AAA TCC AGC CAC AAT GAA TT GTC AGG GAG TTT TGG GAG 
Leu Gln Giu Yal. Thr Pro Llys Lys Ser Ser His Asn Glu Phe Val Arg Glu Phe Trp Glus 

1332 1342 352 136 1372 1.382 
GAG ACT TT AAC TGC TAT CTG GAA GAC AGC CAG AGA CG AGA GAC AG GAG AAT GGG A GC 
Glu Thr Phe Asn Cys Tyr Leu Glu Asp Ser Gln Arg Leu Arg Asp Ser Glu Asn Gly Serc 

39 1402 140 1422 432 1442 
ACC AGT TTC AGA CCA TT G T GT ACT GGC GAG GAG GAC AT ATG GG, GCA GAG ACC CCA TAT 
Thr Ser Phe Arg Pro Leu Cys Thr Gly Glu Glu Asp Ile Met Gly Ala Glu Thr Pro Tyr 

14.52 1462 472 1482 1492 522 
CTG GA TAC ACT CA CTT CG AT TCC AT AAT GTG AT GT, GCA GT CAC TCC AT GCA 
Let Asp Tyr Thr His Leu Arg Ile Ser Tyr Asn Val Tyr Val Ala Val His Ser Ile All a> 

150 152(2) 1530 1542 1550 1562 
- CAG GCC CTA CAG GAC AT CC ACC TGC AT CC (GGA CGG GGT CT, TTT ICC AAC AAC CA 
Glr Ala Leu Gln Asp Ile Leu Thr Cys Ile Pro Gly Arg Gly Leu Phe Ser Asn Asn Ser 

S. 158 1592 602 1612 1622) 
GT GCA GAT ATA AAG AAA ATA GAA GCA TGG CAG GTT CTC AAG CAG CTC AGA CAT TTA AAC 

CyS Ala Asp Ile Lys Lys Ile Glu Ala Trp Glin Val Leu Lys Gln Leu Arg His Leu Asne 

1630 642 1650 1662 1672 682 
TC. TCA AAC A GT ATG GGA GAA AAG GTA CAT TT GAT GAG AAT GCT GAT CCG TCA GGA AAC 
Phe Ser Asn Ser Met Gly Glu lys Val His Phe Asp Glu Asn Ala Asp Pro Ser Gly Asna 

690 1720 1712 1720 1730 1742 
TAC ACC AT ATC AA TGG CAC CGG TCT CCT GAG GAT GGT TCT GT, GTG TTT GAA GAG GTC 
Tyr Thr Ile Ile Asn Trp His Arg Ser Pro Glu Asp Gly Ser Val Val Phe Glu Glu Vale 

1750 1762 1772 1782 1790 1800 
GG TC TAC AAC AG CGA GCT. AAG AGA GGA GTA CAA CT TTC AT GAT AAC ACA AAG AT 
Gly Phe Tyr Asn Met Arg Ala Lys Arg Gly Wall Gln Leu Phe Ile Asp Asn Thr Lys Iles 

182 1822 832 1842 1850 1862 

FIG. 10B 
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CTA TGG AAT GGA TAT AAT ACT GAG GTT CCA TTC TCT AAC TGT AGT GAA GAT GT GAA CCA 
Leu Trp Asn Gly Tyr Asn Thr Glu Val Pro Phe Ser Asn Cys Ser Gu Asp Cys Glu Pro 

1872 882 1892 1902 1912 92 
GGC ACC AGA AAG GGG ATC ATA GAA AGC ATG CCA ACG T GT TGC TTT GAA. TGT ACA GAA TGC 
Gly Thr Arg Lys Gly Ile Ile Glu Ser Met Pro Thr Cys Cys Phe Glu Cys Thr Glu Cys 

1932 1942 1950 1962 972 1982 
TCA GAA GGA GAG TAT AGT GAT CAC AAA GAT GCC AGT G T G ACC AAG T GT CCC AAT GAC 
Ser Glu Gly Gu Tyr Ser Asp His Lys Asp Ala Ser Val Cys Thr Lys Cys Pro Asn Asp> 

1990 2022 22.2 222 223 2240 
CA TGG TCT AAT GAG AAC CAC ACA TCT TGT TTC CTG AAG GAG ATA GAG TT CTG TCT TGG 

Ser Trp Ser Asn Glu Asn His Thr Ser Cys Phe Leu Lys Glu le Glu Phe Leu Ser Trps 

225 2262 2070 208 229 21.02 
ACA GAG CCC TT GGG AC GCC TTG GCA ITA TGC C. GTG CG GGG GA TC TG ACA GCA 
Thr Glu Pro Phe Gly Ile Ala Leu Ala Leu Cys Ser Val Leu Gly Wai Phe Leu Thr Alad 

210 212 2.32 2142 252 262 
TTC GTG ATG GGA GTG TT ATC AAA TTT CGC AAC ACC CCA ATT G T AAG GCC ACA AA C A GA 
Phe Val Met Gly Val Phe Ile Lys Phe Arg Asn Thr Pro Ilie Val Lys Ala Thr Asn Arge 

272 282 219) 220) 2212 2222 
GA G CTA ICC TAC CTC CTC CT, TTC TCA CTC AC TGC TGT ITC ICC ACT ICC CTC. AIC TC 
Giu leu Ser Tyr Leu Lleu Lleu Phe Ser Leu Ilie Cys Cys Phe Ser Ser Ser Leu I e Phes 

2232 224) 2252 2262 227, 223 
ATT GGT GAA CCC CAG GAC TGG ACA GC CGT CTA CGC CAC, CC GCA TC GGG AA A GT TTT 
Ile Gly Glu Pro Gln Asp Trp Thr Cys Arg Leu Arg Gln Pro Ala Phe Gly Ile Ser Phes 

229) 23) 2310 2320 2330 2B40 
GTT CTC GC AC TCC TGC ATC CTG GTA AAA ACT AAC CGA GTA CT CTA GTG TC GAA GCC 
Val Leu Cys Ile Ser Cys Ile Leu Val Lys Thr Asn Arg Wall Leu Leu Val Phe Glu Alas 

2352 2360 2370 2.382 239 24.20 
AAG AC CCC ACC A GT C C CAT CGT AAG GG GG GGG CTA AAC TG CAG TTC CG. A. GTG. 
Lys Ile Pro Thr Ser Leu His Arg lys Trp Trp Giy Leu Asn Leu Glin Phe Leu Lleu Wal 

2410 242) 243 2440 2452. 246 
TTC CTG TTC ACA TTT GTG CAA GTG ATG ATA TG GTG GTC TGG CTT AC AAT GCT CCF CCG 
Phe leu Phe Thr Phe Val Glin Val Met Ile Cys Val Val Trp Leu Tyr Asn Ala Pro Pros 

2470 24.80 24.90 2522 251.2 2522 
GCG AGC AC AGG AAC CAT GAC AT GAT GAG ATA AT, TTC A, ACA TGC AAT GAG GGC. TCT 
Ala Ser fyr Arg Asn His Asp Ile Asp Glu Ile I e Phe Ile Thr Cys Asn. Glu Gly Sers 

2532 254) 255 2562 2572 2582 
ATG ATG GCG CTT GGC TTC CTA ATT GGG TAC ACA TGC CTC CTG (CA GCC ATA TGC TTC TTC 
Met Met A a Leu Gly Phe lieu Ile Gly Tyr Thr Cys lieu Lleu Ala Ala Ile Cys Phe Phe 

2592 260 2612 2622 2632 264) 
TTT GCA TTT AAA TCA CGA AAA CTG CCA GAG AAC TTT ACT GAG GCT AAG TTC ATC ACC TTC 
Phe Ala Phe Lys Ser Arg lys Leu Pro Glu Asn. Phe Thr Glu Ala Lys Phe Ile Thr Phe 

265 265 2672 2682 2692 27.20 
AGC ATG CTC ATC TTC TTC ATC GTC TGG ATC. TCT TTC ATC CCI GCC AC TTC AGC ACT TAC 
Ser Met Leu Ile Phe Phe Ile Val Trp Ile Ser Phe Ile Pro Ala Tyr Phe Ser Thr Tyr 

FIG 10C 
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270 2720 2730 2740 2750 2760 
GGA AAG TTT GTG TCG GCT GTG GAG GTC ATC GCC ATA CTA GCC TCC AGC TTT GGC CTG CTG 
Giy Lys Phe Val Ser Ala Val Glu Val Ile Ala Ile Leu Ala Ser Ser Phe Gly Leu Leux 

2772 278) 279) 2822 2812 2822 
GCC TGT AT TTC TTC AA AAA GTC TAC ATC ATC CTC TTC AAA CCG TCC AGG AAC ACT ATA 
A la Cys Ile Phe Phe Asn Lys Val Tyr Ile Ile Leu Phe lys Pro Ser Arg Asn Thr Ilex 

2832 2840 2852 2360 2870 2882) 
GAG GAG GT CGC GT AGC ACT GCG GCC CAT TCT, TTC AAA GTG GCA GCC AAG GCC ACT CTG 
Glu Glu Val Arg Cys Ser Thr Ala Ala His Ser Phe Llys Val Ala Ala Lys Ala Thr leus 

2890 2900 2912 2922) 2930 2940 
AGA CAC AGC TCA GCC TCC A GG AAG AGG TCC AGC AGT GTG GGG GGA TCC TG, GCC. TCA ACT 
Arg His Ser Ser Ala Ser Arg Lys Arg Ser Ser Ser Wall Gly Gly Ser Cys Ala Ser Thr> 

295.0 296 2970 29.80 299) 3000 
CCC CC CA TCC ATC AGC CTC AAG ACC AAT GAC AA GAC CC CCA TCA GGT CAG CAG AGA 
Pro Ser Ser Ser Ile Ser Leu Lys Thr Asn Asp Asn Asp Ser Pro Ser Gly Glin Gln Arg> 

31 3020 3232 3242 30.50 3262 
ATC CAT AAG CCA AGA GTA AGC TT GGA AG GGA ACA GTT ACT CT G TCC TTG. AGC TTT GAG 
Ile His Lys Pro Arg Val Ser Phe Gly Ser Gly Thr Val. Thr Leu Ser Leu Ser Phe Glue 

3270 32.82 3090 3100 31.10 31.20 
GAG CC AGA AAG AAT TO AT G AAG TAG GGAA GTG. CTTGGTGGGCCGAGA 
Glu Ser Arg lys Asn Ser Met Lys * * * > (SEQ ID NO: 10) 

S132 3142 3150 3.162 370 31.8 3190 3200 
GCCGT CAAAACC GA GTGGGTT GCA CTTGTTGGCGGGTAGTTGGAGCAGAAATTAGATATTAAAAGCTG 

321 3220 3232, 3242 3252 3260 3270 3280 
ATGTATTCAGAA GGTGACACA GCATAGGTGGCCAAGATTCCATTATATTACAATAATCTGTGTTGT CATATGAGGAC 

3292 3300 ES(2 3320 3330 3340 3350 3362 
ATTT CAAAA, GCTGAAAATCA CAAAACATAATTACGAGTTTCTTGAAATCTTGAGAAT AGAATAGCCTATTCAA 

3370 3382 3390 B422 3412 3420 34.32 3440 
GT CATCCTTGAGCAGA CATTAATTAACAATGATGTAATACTTTCCATACCTATTTTCTTTAACAATAGATTCACATTGTT 

34.52 34.6 34.7 34.82 34.92 3520 351.2 3520 
AAA GT CAA CTAGA CCTGAAAAACAGAGGTATAACAGGAGA CAATAAAACTATGCATATCCTA GCTCTGGGCCTG 

3532 35.4.0, 3552 356 3570 3580 3590 3600 
A GAGCAGGCAGTTAC CTGGGCACGCTTTTCATCCAAA CTCCGAAGCTGCCCCCAATCCTAGTGAGGTTAAAGGCC 

361) B627 E. 632 364 3650 366) B670 3682 
CA GT (GCA GTCATAT (TTTTCCTAGGCACGCTTTTCATCCAAACTTCCGAATGCGGCTATATCA GT CCTTTCCTACTGT 

3692 3700 371) 3.720 3730 3740 375Q) 3762 
CTTTTCATAGGCCA GT (GTTTAACAA CCCTGGCCTTAAGTACACACAACAGAGCACATTTTGTTGTAGCCCTGGACA 

3,770 37.82 3790 3820 3810 3820 3832 3.842 
ATCA CTCCT CACTCAGCCATTGAGGGCCTGAGATTAGTTGACAAGTTGAGTCGGGTGGCTTGTCCA GGGTTACGATA 

3850 3860. 3870 3880 3890 3900 391 (2) 3922 
CAGAT GTGTACTGTTGGGGGTGCTCGAGGACCAGGATTGGGAAACATTACATTAGGACTACTGTAGGTTCTTCAATATGG 

F.G. OD 
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3930 3942 3950 39.62 397) 3982 3990 4200 
TGTCATACGGTCATATGGTGTCATATGGTGTCTGGTTGTTTTCTGCATATGTGTATTTCACCAAGTTACTGCA CATGTTA 

4012 4022 4032 
GACCTATA CACTGGAATAAACATTTTTTTTC (SEQ ID NO: 9) 

FIG. OE 
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Sequence Range: 

230 
GTC ATC 
Wall Ile 

292 
GGG CTG 
Gly lieu 

350 
GAA TCC 
Glu Ser 

412 
TTT GCA 
Phe All a 

472 
AGG ATC 
Arg Ile 

532 
GCA CAG 
Ala Gn 

59.2 
CCA TCG 
Pro Ser 

652) 
CG TTG 
Leu Leu 

710 
AAC AAG 
As n Lys 

772 
GCC ATG 
A a Met 

830 
GAT GAG 
Asp Glu 

12 

90 

72 

TCC 
Ser 

TTT 
Phe 

A CA 
Thr 

ATA 
e 

TTT 
Phe 

AAT 
Asn 

ACT 
Thr 

GGC 
Gly 

AAC 
Asn 

GCA 
Ala 

TAT 
Tyr 

ACC 
Thr 

CCA 
Pro 

GAG 
Glu 

GAG 
Glu 

GAC 
Asp 

AAG 
Lys 

ATA 
le 

CTT 
Leu 

CAG 
Glin 

GAT 
A sp 

GGA 
Gly 

1 to 3824 
20 

102 

AGAAACAAGGCGACAGCCAGAGTCACTGGAGGGGACAAGACTGAGGTTAA CTCTGAAGTCTAATGTGCTGAGAGGACAAG 
180 

GCCCTCCTGAGAGCTGAACG AT G. AGA TTT TAC CTG AT TAC CTG GTG. CTT TG GGC TTC AG TCT 
Met Arg Phe Tyr Leu Tyr Tyr Leu wall Leu Lleu Gly Phe Ser Sers 

242 
AT 
Tyr 

320 
AG 
Met 

360 

Cys 

420 
GAG 
Glu 

480 
ACC 
Thr 

542 
AT 
Ile 

602 
GCA 
Ala 

662 
TTC 
Phe 

722 
TTC 
Phe 

780 
ATC 
Ile 

840 
CGT 
Arg 

GGG 
Gly 

CCT 
Pro 

32 

110 

190 

250 
CAT CAG 

310 

40 
GTCCAA CAGCATATTTTT GTTGTATTGCTTGGTTT GT CTGAAATCAA GCATTATCAAGATCAAGAA CAGCATGA GTC 

120 

AGA 

CAC TTT GG GT ACC 
His 

GTT 
Wall 

ATC 
Ile 

GC 
Cys 

GAC 
Asp 

GG 
Wall 

TAC 
Tyr 

AAA 
Lys 

ATC 
Ile 

CCG 

Phe 

AGG 
Arg 

AAC 
Asn 

AAC 
Asn 

CT 
Ser 

GTG 
Wall 

ATC 
Ile 

TCC 
Ser 

GAC 
Asp 

GGG 
Pro Gly 

Gly Val 

372 
TAC AA 
Tyr Asn 

430 
AA, C A GC 
As n Ser 

490 
ACC GTG 
Thr Val 

550 
CTG AAC 
lieu Asn 

61.2 
GGG GCT 
Gly Ala 

672 
CCA CAG 
Pro Gin 

732 
TTC ATG 
Phe Met 

790 
TAC TTC 
Tyr Phe 

850 
ATT GAA 
Ile Glu 

Thr 

TTC 
Phe 

AGT 
Ser 

TCC 
Ser 

TTG 
Leu 

TCT 
Ser 

ATC 
Ile 

AGG 
Arg 

CAA 
Glin 

AAA 
Lys 

FIG. 11A 

202 

262 

52 

130 

GCA CAG AAG ACT 
His Glin Arg Ala Glin Lys Thr 

320 
TCC AAA GAC CAA 
Ser Lys Asp Gln 

380 
CGG GGA TTC 
Arg Gly Phe 

440 
ACT CTC 
Thr Leu 

500 
AAG GCC 
Lys Ala 

560 
GAT GAA 
Asp Glu 

62. 
GGG CA 
Gly Ser 

682 
AGC AT 
Ser Tyr 

740 
ACC ATT 
Thr, Ile 

802 
TGG AAT 
Trp Asn 

860 
TTT GAG 
Phe Gu 

CTG 
Leu 

CTG 
lieu 

TTC 
Phe 

GCG 
A a 

GC 
Ala 

CCC 
Pro 

TGG 
Trip 

AAA 
lys 

CG 
Arg 

CCC 
Pro 

GAG 
Glu 

TCT 

A CA 
Thr 

GTC 
Wall 

GAG 
Glu 

62 

142 

212 

272 

US 2005/0181426A1 

GGG GAT AT 
Gly Asp Ile 

330 
GAC 
Asp 

392 
TGG 
Trp 

450 
AAC 
Asn 

510 
GCT 
Ala 

572 
AAC 
Asn 

63 
TCC 
Ser 

690 
TCC 
Ser 

750 
GA 
A sp 

812 
ATT 
Ile 

872 

CTG 
Leu 

CTT 
eL 

ATC 
le 

ACC 
Thr 

GC 
Cys 

ACT 
Thr 

GT 
Ser 

GAG 
Glu 

GCA 
All a 

GCA 
Ala 

CAG 
Glin 

A CA 
hir 

CTC 
Leu 

ACT 
Thr 

Gil 
Wall 

ATG GAA GAA 
Met Glu Glu 

70 

15 

220 

280 
CTG CG 
Leu lieu 

342 
GCG CGG 
Ala Arg 

420 
GCC ATG 
Ald Met 

460 
CTG GGC 
Lleu Gly 

520 
A GT TTC 
Ser Phe 

582 
GAT CAC 
Asp His 

642 
GTT GCC 
Wa Ala 

720 
CTA CTA 
Leu Leu 

762 
CAG GCC 
Glin Aa 

820 
GCC, TCT 
Ala Ser 

880 
CGA GAC 
A rg Asp 

80 

162 

GGC 
Gly> 

CCA 
Pros 

ATT 
le 

TAC 
Tyrs 

GTA 
Wal 

ATC 
Ilex 

AAT 
Asia 

A GC 
Ser 

ACT 
Three 

GA 
Asp 

AT 
Ilex 
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89 2. 
TGT ATC 
Cys ille 

952 
G (GAC 
Wall Asp 

01.0 
A GA G 
le Giu 

(270 
A GC GAG 
Ser Glu 

1130 
GGG ACC 
Gly Thr 

9 
GAG GTC 
Glu Wai 

252 
T. AAC 
Phe Asn 

St. 
TC A, GA 
Phe Arg 

372 
AC AC 

Tyr Thr 

4.32 
CA CAG 
Let Gln 

4.92 
GA, ATA 
Asp Ile 

550 
AAC AGT 
Asr Ser 

1612 
AIT AC 
Ile Ile 

1570 
AC AAC 

Tyr Asn 

CAT 
His 

CGT 
Arg 

A CA 

TGC 
Cys 

CCA 
Pro 

CAT 
His 

GAC 
A sp 

AAG 
LyS 

ATG 
Met 

AA 
As 

ATG 
Met 

92 
CG, AGT 
Leu Ser 

GAG 
Glu 

96. 
AT GAG 
I e G1 u 

AAC 
Asn 

1020 
CTT ATT 
lieu le 

AAA 
lys 

282 
TGG GCA 
Trp Ala 

ACC 
Thr 

1140 
GGC T 
Gly Phe 

GC 
All a 

220 
CCA, EA G 
Pro Lys 

AAA 
Lys 

260 
TAT. CTG, GAA 
Tyr Lieu G Glu 

1322 
T G T G. 
Leu. Cys 

AC 
Thr 

1.382 
CT CGT ATT 
Leu Arg le 

442 
A CTC ACC 
The Leu 

1522 
AAA AA 
Lys ille 

GAA 
Gu 

1562. 
GGA GAA 
Gly Glu 

AAG 
Lys 

1622 
TGG CAC 
Trp His 

CGG 
Arg 

1682 
CGA GC AAG 
Arg Ala Lys 

CTG 
lieu 

TCC 
Ser 

GAG 
Glu 

ACC 
Thr 

CC 
Leu 

TCC 
Ser 

GAC 
Asp 

GGC 
Gly 

TCC 

Ser 

GC 
Cys 

GCA 
Ala 

GTA 
Wall 

TCT 
Ser 

AGA 
Arg 

912 
ATC TCT 
Il e Sier 

97.2 
TCA GCT 
Ser A a 

1230 
ATG GTC 
Met Wall 

1090. 
TCC CTC 
Ser Leu 

150 
AGA GCA 
Arg Ala 

1210 
AGC-CAC 
Ser His 

1270 
AGC CAG 
Ser Gn 

330 
GAG GAG 
Glu Glu 

1392 
AT AA 
Tyr Asn 

145 
A CCT 
le Pro 

15.2 
TGG CAG 
Trp Glin 

1570. 
CAT ITT 
His Phe 

1630 
CCT GAG 
Pro Gu 

690 
GGA GTA 
Gly Wal 

F.G. 

920 
CAG TAC 
Glin Tyr Phe 

982 
AAA GT AA 
Lys Wal Ile 

1040 
CGG AAC 
Arg Asn 

AGA 
Arg 

1100 
GCC AAA 
Ala Lys 

ATC 
Ie 

1160 
GAA ATA 
Glu Ile 

GGC 
Gly 

1222 
GAA 
Gu Phe 

AAT 
Asn 

280 
CTG. AGA 
Leu Arg 

AGA 
Arg 

1340 
AT, ATG 
le Met 

GAC 
A Sp 

402 
TA GTT 
Tyr Val 

GG 
Wall 

1460 
CGG GGT 
Arg Gly 

GGA 
Gly 

522 
CC AAG 
Leu Lys 

GT 
Wall 

1582 
GAG AAT 
Glu Asn 

GAT 
A sp 

1642 
GGT CT 
Gly Ser 

GAT 
Asp 

700 
CAA CTT TTC 
Gln Leu Phe 

1B 

93. 
GAG GAG GG 
Glu Glu Trp 

992 
GTC GTT TTC 
Wa Wa Phe 

105 
ACC GAC 
Thr Asp 

AC 
e 

1110 
GAG TAC 
Glu Tyr 

CCA 
Pro 

1172 
GGC TTC 
Gly Phe 

CC 
Pro 

232) 
AGG GAG 
Arg Glu 

GTC 
WC 

1292 
AG GAG 
Ser Gu 

GAC 
A Sp 

135 
GCA GAG 
Ala Glu 

GG 
Gly 

1410 
GT CAC 
Wal His 

GCA 
All a 

1470 
TTT ICC 
Phe Ser 

TTT 
Phe 

1530 
CTC AGA 
lieu Arg 

CAG 
Gln 

1590 
GAT CCG 
Asp Pro 

GCT 
At a 

1650 
GTG TTT 
Wa Phe 

GTT 
Wall 

1710 
GAT AAC 
Asp Asn 

ATT 
Ile 

US 2005/0181426A1 

942 
CAG AC CAA GGA TG 
Glin Ile Glin Gly Leud 

1000 
GGG CCT GAC 
Gly Pro Asp 

GCC AGT 
Ala Ser 

1060 
TGG TTG 
Trp Leu 

GCC 
Alad 

CGC ATC 
Arg Ile 

12 
GT GTA 
Val Val 

(TT 
Walla 

CTT GAT 
Leu Asp 

1182 

TTC TTA 
Phe Leu 

CAA 
Glind 

GAC AAG 
ys Asp Lys 

1240 
GAG GAG 
Glu Glu 

ACT 
Thr 

TTT 
Phe 

TGG 
Trp 

322 
AGC ACC 
Ser Tr 

AGT 
Sere 

AAT 
Asn 

GGG 
Gly 

1360 
A CTG 

Tyr Leu 
GA 
Asps 

CCA 
Pro 

ACC 
Thr 

142) 
GCA CAG 
A a Gn 

GCC 
All as 

AT 
Ile 

CC 
Ser 

1.482 
TCA TGT 
Ser Cys 

GCA 
Alas 

AAC 
Asn 

AAC 
Asn 

1540 
AAC C 
Asn Phe 

TCA 
Ser 

TA CA 
is Leu His 

622 
AACTAC 
Asn Tyr 

ACC 
Thr 

GGA 
Gly 

CA 
Ser 

1660 
GTC GGT 
Val Gly 

TTC 
Phe 

GAA 
Glu 

GAG 
Glu 

1720 
ACA AAG ATT CTA TGG 
Thr Lys Ile Leu Trp 
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1732 
AAT GGA 
Asn Gly 

1792 
AGA AAG 
Arg lys 

1850 
GGA GAG 
Gly Glu 

1912 
TCT AA 
Ser ASri 

1972 
CCC TT 
Pro Pine 

2232 
ATG (GA 
et Gly 

2292 
TCC TAC 
Ser Tyr 

2150 
GAA CCC 

Pro 

221 (2. 
GC AC 

Cys Ile 

2272 
CCC ACC 
Pro Thr 

233 
TTC ACA 
Phe Thr 

239 (2. 
AC A. GG 
Tyr Arg 

2452. 
GCG. Of 
Al a lieu 

2510 
TT AAA 
Phe Lys 

1742 
AAT AC 
Asn Thr 

TAT 
Tyr 

1820 
GGG 
Gy Ile Ile 

1860 
TAT AGT, GAT 

Ser Asp 

1920 
AAC CAC 
Asn His 

GAG 
Glu 

1982 
AC GCC 
Ile Ala 

GGG 
Gly 

242 
TTT ATC 
Phe Ile 

GTG 
Wall 

2120 
CTC, CTG 
lieu Lieu 

CC 
Leu 

ATCATA 

GAG 
Glu 

GAA 
Glu 

CAC 
His 

ACA 
r 

T 
lieu 

AAA 
ty's 

TTC. 
Phe 

216? 
GAC TGG 
Asp Trip 

CAG. 
Gr 

ACA 
Thr 

2220 
TCC 
Ser 

TGC AC 

228 
A GT CTC CAT 
Ser 

2340 
GTG. CAA 
Val Gr 

TTT 
Phe 

2400 
AAC 
Asn 

CAT GAC 
His Asp 

24.62 
TC CTA GGC 
Phe Leu Gly 

2520 
TCA CGA. AAA 
Ser Argys 

Cys Ile 

leu. His. 

CG 
lieu 

CGT 
Arg 

GTG 
Wol 

ATT 
e 

ATF 
e 

CTG 
Leu 

1752 
GT CCA TC 
Val Pro Phe 

1812 
AGC ATG CCA 
Ser Met Pro 

1872 
AAA GAT GCC 
Lys Asp All a 

1930 
TCT TGT TTC 
Ser Cys Phe 

1992 
GCA TTA TGC 
All a lieu Cys 

2252 
TT CGC AAC 
Phe Arg Asn 

2110 
TCA CTC ATC 
Ser Leu (le 

2172 
TGC CGT CA 
Cys Arg Leu 

2232) 
GTA AAA ACT 
Val Lys Thr 

2290 . 
AAG TGG TGG 
Lys Trp Trp 

23S 
A TG ATA TGT 
Met Ile Cys 

241.2 
GAT GAG ATA 
Asp Glu Ile 

2.472 
GGG TAC ACA 
Gly Tyr Thr 

2S32 
CCA GAG AAC 
Pro Gu ASr. 

TCT 
Ser 

ACG 
Thr 

AG 
Ser 

CTG 
Leu 

TCT 
Ser 

ACC 
Thr 

TG 
Cys 

CGC 
Arg 

AAC 
Asn 

GGG 
Gly 

GT 
Wall 

ATT 
e 

GC 
Cys 

TTT 
Phe 

75 
AAC GT 
Asin Cys 

1820 
TG GC 
Cys Cys 

1882 
GTI TGT 
Val Cys 

1942 
AAG GAG 
Lys Glu 

2222 
GTG CTG 
Walt eu 

2060 
CCA ATT 
Pro Ile 

21.22 
GT TC 

Cys Phe 

21R2) 
CAG CCT 
Gln Pro 

2240 
CGA GTA 
Arg Val 

2300 
CTA AAC 
eu Asn 

2362 
GTC TGG 
Val Trp 

2422 
TTC ATT 
Phe le. 

24.80 
CTG CG 
eu lieu 

2540. 
ACT GAG 
Thr Glu 

FIG. 11C 

1770 
A GT GAA GAT 
Ser Glu Asp 

1832 
TTT GAA TGT 
Phe Glu Cys 

1892 
ACC AAG TGT 
Thr lys Cys 

1952 
GAG TT 
Glu Phe 

AA 
Ie 

2010 
GTA TTC 
Val Phe 

GGG 
Gly 

27 
AAG GCC 
Lys Ala 

GTT 
Wal 

21.32 
ACT TCC 
Ser Ser 

TCC 
Ser 

2.192 
TTC GGG 
Phe Gly 

GCA 
At a 

2252 
CTA GTG 
lieu Val 

CIT 
lieu 

2312 
CAG C 
Glin Phe 

TTG 
Leu 

2370 
TAC AAT 
Tyr Asn 

CTT 
Leu 

243 
TGC AAT 
Cys Asn 

A CA 
Thr 

2490 
GCC ATA 
A la Ile 

GCA 
Ala 

2550 
GCT AAG TTC 
Ala lys Phe 

TGT 
Cys 

A CA 
Thr 

CCC 
Pro 

CTG 
Leu 

TTG 
lieu 

ACA 
Thr 

CYC 
Leu 

AA 
le 

TTC 
Phe 

CTG 
leu 

GCT 
Alo 

GAG 

Glu 

TGC 
Cys 

ATC 
le 

US 2005/0181426A1 

GAA 
Glu 

GAA 
Glu 

AAT 
Asn 

TCT 
Ser 

A CA 
Thr 

AAC 
Asn 

AC 
le 

AG 
Ser 

GAA 
Glu 

TTA 
Leu 

CCT 
Pro 

GGC 
Gly 

TTC 
Phe 

ACC 
Thr 

1782) 
CCA GGC 
Pro Gly 

842 
TGC TCA 
Cys Ser 

1922 
GAC CA 
Asp ser 

1962 
TGG ACA 
Trp Thr 

2020 
GCA TC 
Ald Phe 

2080 
AGA GAG 
A rig Glu 

24 
TTC ATT 
Pe. Te 

2222 
TTT GTT 
Phe Wall, 

2260 
GCC AAG 
At a Lys 

2320 
GTG TTC 
Wall Phe 

2332 
CCG GCG 
Pro A a 

2442 
CT AG 

Ser Met 

2522 
TTC TTT 
Pie Phe 

2S62 
TTC AGC 
Phe Ser 

ACC 
Thrs 

GAA 
Glud 

TGG 
Trp 

GAG 
Glud 

GG 
Walla 

CA 
eu 

T 
Gly> 

CTC 
Leut 

AC 
flex 

CTC 
leus 

AGC 
Serc 

ATG 
Metc. 

GCA 
Ala 

AG 
Mets 
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2572 2580 2592 2622 2610 2622) 
CTC ATC TTC TTC ATC GTC TGG ATC. TCT, TTC ATC CCT GCC TAC TTC AGC ACT TAC GGA AAG 
Leu Ile Phe Phe Ile Val Trp Ile Ser Phe Ile Pro Ala Tyr Phe Ser Thr Tyr Gly Lyss 

263 G 2640 2650 2662 2670 2682 
TTT GTG TCG GCT GTG GAG GTC ATC GCC ATA CA GCC TCC AGC TTT GGC C G CTG GCC TGT 
Phe Wa Ser Ala Val Glu Val Ile Ala Ile Leu Ala Ser Ser Phe Gly Leu Lleu Ala Cys> 

2690 2700 2712 2722 2732 
ATT TTC TTC AAT AAA GTC AC AC AfC CAT CAG CCT CAA GAC CAA TGA 
Ile Phe Phe Asn Lys Val Tyr Ile Ile His Glin Pro Glin Asp Gln ***> (SEQ ID NO: 12) 

2742 2752 2760. 2772 2780 2792 2800 
CAATGACTCCCCATCAGGTCA GCA GA GAATCCATAAGCCAA GA GTAAGCTTGGAA GTGGAA CA GTT 

2810 2822 2830 2842 2850 2862 2870 2880 
A CTCTCTCCTTGAGCTTTGAGGA GT CCAGAAAGAATCTATGAA GTAGGGAA GTGT CTTTTGGTGGGCCGAGAGCCTTGT 

2892 2922 2.910 2920 2932 2.942 2950 2960 
CAAAACCGAGTTGGGTTGCATTCTTGTGGCGGGTAGTFGGAGCAGAAATTATGAATTAAAAGCTTT GATGTATT 

297.2 298.2 2990 3200 3.212 3020 3030 3040 
CAGAATGGGACA CAGCAAGGTGGCCAAGATCCATTATATA CAATAATCGGGTTCATATGAGGA CATTCAA 

305 (2. 306) 3270 3282 3092 31.20 31.10 322 
AAIGCTGAAAATCAT CAAAACAAATTACGA GTTTCT GAAA CTGAGAAAGAAAGCCATCAA GTCACG 

B132 340 3150 3.162 3.72 31.8 3.192 3200 
TTGAGCAGA CATTAATTAACAATGATGTAATACTTTCCATAC CTATTTTCTTTAACAATAGATTCA CATTGITAAA GTTC 

3212 3220 3232 3240) S250 3262: 3270 3280 
AACTATGACCTGTAAAATACATGAGGTATAACAGGAGACAATAAAACTATGCATATCCTA GCTTCTGGGCCTGAGTAGCA 

3290 3300 3310 3322 333.2 3340 3350 3362 
GGCA GTTACT CTGGGCA CGCTTTCATCCAAA CTCC GAATGCTGCCCCCAA CCA GTGAGGAAA GGCCCA GTOCA 

3370 3380 3390 3400 34:12 342. 34-30 344) 
GTCATATCTTTTCTCTAGGCACGCTTTTCATCCAAACTTCCGAATGCGGCTATATCA GTCTCTTTCCTACTGT CTTTTTC 

3450 3462 3470 3480 34.92 S500 3510 3520 
ATTAGGCCA GTGTAACAA CCCTGGTCCTTGAGTA CACA CAA CAGGGCACATTT GTTGAGCCCTGGACAATCA CTC 

3532 3542 3550 3560 3572 3580 3590 3602 

CTCACTCAGCTCATTGAGGGCCTGATGATTAGTTGACAAGTTGGGTCAGGTGTGCTTGTCCAGGGTTACAATACAGATGT 
3610 362 3630 B640 3650 3660 3672 3682) 

GTGCTGTTGGGGGTA CTCGAGGACCAGGATTGGGAAACATTACATTAGGACTACT GTAGGTTCTTCAA TATGGTGTCATA 

3690 3722 3712 3.720 3732) 3740 3750 3760 
CGGTCATATGGTGTCATATGGTGICTGGTTGTTTTCTGCATATGTGTATTTCACCAATTACT GCACATGTTAGACCTAT 

3772 3780 3790 3800 380 3822 
ACACTGGAATAAACATTTTTTTTCACAATGCATCCAATGACAATAAAATCACCATATGCCAATG (SEQ ID NO: ll) 

FIG. 110 



US 2005/0181426A1 Patent Application Publication Aug. 18, 2005 Sheet 30 of 96 

Sanon A26 - - - - - - - - - - - - - - - - - - - - - - 2 

FG, 2A 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

1 T C C A 
2 T C C A 
3 T C C A 

1. 
2 
3 

Sal?Ton PCR 

SalmokCaR 
SalmokCaR 
SamokCCR 
Salmor A26 
Salmon PCR 

Salnok CaR 
SamokCaR 
SalmokCaR 
Salmon A26 
Sanor PCR 
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SalmokCaR 
SalmokCaR 
SamokCaR 

A G 430 
A G 520 

A C 
A C 

G. G. C. A G C G C G G C C A G A A T C C 442 
G G C A G C G C G C C C A G A A T C C 351 

A C C T G G C A G C G C G G C C A G A A T C C 352 
A C C 

C C A A A G A C C A A G A C C 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

A 
A 

C C A A C A C A C A C E G G G A C A G G A T C 472 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

T T C A G G C C A T G A T T T G C A A A G A G G A G A T C A A C A A C A G 43. 

T A C C 
A C C 

2 
SalmokCaR 3 A C A 
Salmon A26 

SamokCaR 2 T C A G G C C A T G A T T T T G C A A T A G A G G A G A T C A A C A 
SalmokCaR 3 

SalmokCaR 1 T T C A G G C C A G A T T T T G C A A A G A G G A G A T C A A C A 

Salmon A26 

Salmon A26 
Salmon PCR 

SanokCaR 1 
Salnok CaR 2 
SalmokCaR 3 T A C C 
Sarnon A26 
Sarnon PCR 

SalmokCaR 
SalmokCaR 

Salmon PCR 

Salmon PCR 

SamokCaR 
SaliiokCaR 
SalmoKCaR 

A A C A C A C A C T G. G. G. C. A C A G G A C. S62 
A A C A T C A C A C G G G C T A C A G G A T C 471 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

552. 

G A C A C C T G C A A C A C C G T G T C C A A 

G A C A C C T G C A A C A C C G T G T C C A A G G C C 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

G A C A C C T G C A A C A C C G T G T C C A A 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - O - 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

1 T 
2T T 
3 T T 

SalmoKCaR 1 C C C T C A G T C G T A G C A C A G A A A A G A T G 

Salmon A26 
Salmon PCR 

SalmoKCaR 
SamokCaR 
SalmokCaR 
Salmon A26 
Sanon PCR 

SalmokCaR 
SalnokCaR 
Salmon A26 
Salmon PCR 

A, C A T C C C A C G 592 
A CA. T C C C A T C G 680 

G A 
GA T C 

T G A C A C A T C C C A T C G 591. 

C T T 
C T T 
C T T 

1. 
2 
3 

SalmokCaR 
almokCaR S 
SalmokCaR 

2 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

FIG. 12B 

1 A C A 
2 A C T A 
3 A C T A 

Salmon A26 
Salmon PCR 

SalmoKCaR 
SalmokCaR 
SalmokCaR 
Salmon A26 
Salton PCR 



G 712 
G 800 
G 711 
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A C A A 
A C A A 
A C A A 

C C A G T C G C C T A C T A A G CA 
C A G C T A T G C C T C T T C C A G T C G C C T A C T A A G C. A 
C. A G C T A T G C C T C T 

GA T C A G C T A G. C C T C T T C C A G T C C C C T A C A A G CA 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

G. A 2 

- 
o 2 

- 

mol(CaR 

Salmon P; 

Saimon A 
Sarnon PCR 

SolnokCaR G. A 
lmokaR 

Sarnor A26 

Sa 
So 
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C. A G A C T G A G G A G T G G C A G A T C C A A 

FIG. 12C 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

C A G T A C T T T G A G G A G T G G C A G A T C C A A 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

C A G T A C T G A G G A G G. G. C. A G A T C C A A G 

1. 
2 
3. 

Samor A26 
Salmon PCR 

SalmokCaR 
SanokCaR 2 
SalinoiCaR 3 
Salmor A28 
Salmon PCR 

SalnokCaR 
SalmoCaR 
SalmokCaR 
Solmon A26 
Sarnon PCR 
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G C C T G A C A T T G A G C C T C T T A T T A A A G A G A T G G T 1032 
G C C T G A C A T T G A G C C C T T A T T A A A G A G A T G G T 122 

G. G. G. C C T G A C A T G A G C C T C T A T T A A A G A G A T G G T 103 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

- rw ryn 
SamokCdR 
SalmokCaR 
Samo KCaR 

162 
127 

1110 
SanokCdR 2 G C T T G G G CA A C C A C C C C C T C A T C G C C A A A C C A G A G T A C C 1202 
SalinokCaR 3 G C T G G G C A A C C A C C T C C C T C A T C G C C A A A C C A G A G T A C C 
Saimon A26 
Saimon PCR 

111 

d 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

G A G 
G A G 

G G A A C A T C A C C G A C C C C A T C T G G T G. G. C. C. A 
G G A A C A T C A C C G A C C G C A T C T G G T T G G C C A 

C 
C 

G A 
GA 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

A G A C G G A A C A T C A C C G A C C G C A T C T G G T T G G C C A G C G A G 1070 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

A 
A 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

1 C 
2 C 
3 C 

SalmokCaR i G C T G G G C A A C C A C C T C C C T C A T C G C C A A A C C A G A G T A C C 

Salmon A26 
Salinor PCR 

SalinokCaR 
SartokCaR 
SalmoKCaR 
Salmon A26 
Sarnon PCR 

1242, 
G G A C C A T T G G C T T T G C T C C A G A G C 1151 

A C C A T G G C T G C T C T C A G A G C 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

A C C A T T G G C T if T G C T C T C A G A G C 1150 

nokCaR 

SalmokCaR 
SamokCaR 
Sa 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 
Salmon A26 
Salmon PCR 

1191. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

1280 
T G G C T C A A G G A C T C T T A C A A G A G G T C 19. 
T G G C T T C A A G G A C T C T A C A A G A G G T 

C 
C 

A C C T G G C C A A G G A C T T C T A C A A G A G G C 

A A 
A A 
A A 

SaitokCaR 
SamocCaR 
SalmokCaR 

1 

2 

m 

G G G A G G A G A C T T T T A A C T G C T A C T G G A A 

SalmokCaR 2 A C A C C A A A G A A' A T C C A G C C A C A A T G A A T T G T C A G G G A G T 1320 
ScroKCaR 3 A C A C C A A A G A A A T C C A G C C A C A A T G A A T G T C A G G G A G 

Salmon A26 
Sarnon PCR 

SamokCaR 1 A C A C C A A A G A A A T C C A G C C A C A A T G A A T T T G T C A G G G A G T 1230 

Salmon A26 
Salmon PCR 

SalmokCaR 
SalmokCaR 
SalmokCaR C E G C T A T C G, G A A G A C 

1311 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

A 1402 
A 

A G 
A G 

T T C 
T T T c 

CA C C A G 
C. A C C A G 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

mon A26 
alon PCR 

SalimokCaR 1. G A G A C T G A G A G A C A G T G A G A A T G G G A G C A C C A G T T C A G A 1310 
SaimokCaR 2 G A G A C T G A G A G A C A G T G A G A A T G G G A 
SalmoKCaR 3 G A G A C T G A G A G A C A G T G A G A A T G G G A 
Saimon A26 
Salmon PCR 

so 

SalnokCaR 
SalmokCaR 
SalmoKCaR 

F.G. 12D 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

Salmon A26 
Saimon PCR 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 

1. 
2 
3 

SalmoKCaR 
SomokaR 

Salmon A26 
Sanon PCR 
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SalmokCaR 

G 1432 
G 522 
G 1431 A 

T 
T 

C. C. A T. G. C. A 

T 
T 
T 

T 
T 

G. C. A G T C A C 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

Salmon A26 
Salton PCR 

SalmokCaR 
SalmokCaR 
SanokCaR 
Salmon A26 
Salmon PCR 

A 1622 
A 1511. 

C A 
C A 

A G 
A G 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

A G A A T A A A G A A. A. A 
G A T A T A A A G A A. A. A. T A G A A G C A T G G C A 152 

T G. A 
A 
A 

G C A G A A T A A A G A A A A A G A 

C 
C H- H- H--- 

C. A 
C A 
C A 

1. A 
2. A 
3. A 

SamokCaR 
Salnok CaR 
SalmokCaR 
Salmon A26 
Saimon PCR 

A 
A 
A 

- - - - - - - - - - - - - - - - - - - - - - - - - 0 

I 
T 

SalmokCaR 
SamokCaR 

Salmon A26 
Salmon PCR 

SalmokCaR 

T 
A C T T G A T G A G A A T G C T G A T C C G T 1591 

G A A A A 
G A A A A 

SamoKCaR 3 A T G G G A G A A A A G G 
Salmon A26 

A T G. G. G. A. G. A 
A T G G G A G A 

SalmokCaR 1. 
SalnokCaR 2 

2 

A 1722 
A 63. 

2 

C 
C C. G. G. T. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

- 

C. A C C G G G 
T G G ( A 

G r 

f A T C A A 
A C A C C A A C A A 

G C T A A G A G A G G A G T A C A A 
G C T A A G A G A G G A G A C A A C 

FIG, 12E 

G C G A 
G. C. G. A 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

C A G G A A A C T A C A C C A T T A T C A A T T G G C A C C G G T C T C C T G A 1630 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 

G. G. A T G G T T C T G T T G T G T. F. G A A G A G G T C G G T 
2 G G A 
B G G A 

SaltokCaR 1. A T G C G A G C T A A G A G A G G A G T A C A A 

Sonor PCR 

Salimok CaR 
Sarnok CaR 
SamokCaR 
Salmon A26 
Sarton PCR 

SamokCaR 
SomokCaR 
SalmokCaR 
Salmon A26 
Salmon PCR 

SaimokCaR 2. A T 
SanokCaR 3 A T 
Salmon A26 
Salton PCR 
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SalmokCaR 
SalmokCaR 
SalmokCaR 
Sarnon A26 

A A 

T T C A A A A T G C T G A A A A C A C A A A T A C A T 
T T C A A A A T G C T G A A A A T C A C A A A T A C A T 

T 
T 

2 
3 

SalmoKCaR 2 AT T T C A A A A T G C T G A A A A T C A T C A A A T A C A T A 

1. 
2 
3 

Solo PCR 

SalnokCaR 1. A T T C A A A A T G C T G A A A A T C A T C A A A A CA 

SalmokCdR 3 A 
Salmon A26 A 
Soon PCR 

SalnokCaR 
SalmoKCaR 
SalmokCaR 
Salmon A26 
Salmon PCR 

SamokCaR 
SaimokCaR 
SalmokCaR 
Salmon A26 
Salmon PCR 

T A 
A 

T A 

SalmokCaR 
SalmoKCaR 
SalmokCdR 
Salmon A26 
Saimon PCR 

SalmokCaR 
SalmokCaR 
SamokCaR 
Salmon A26 

FIG, 12J 

1. 
2 
3 

2 
3 

1. 
2 
3 

Salmon PCR 

SamokCaR 
SalmokCaR 
SalmoKCaR 
Salmon A26 
Salmon PCR 

SalmokCaR 
lmokCdR 

SalmokCaR 
Salmon A26 
Salimon PCR 

SalmokCaR 
SalmokCaR 
SolmokCaR 
Salmon A26 
Salmon PCR 

Sa 
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2 
3. 

SamokCaR 
SalmoKCaR 

Salmon A26 
Salmon PCR 
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SalmokCaR 

FIG. 3A 
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SalimokCaR 
SalimokCaR 
SalmokCaR 
Salmon A2 
Salmor PC 

SalmokCaR 
SalmoKCaR 
SalmokCaR 
Salimon A2 
Salmon PC 

lmokCaR 
Salnok CaR 
SanokCaR 
Salmon A26 
Salmon PCR 

SC 

852 
N T E E W R C S A A H S P K W A A K A T R H S S A S R 327 

97 

R N T E E W R C S T A A H S F K W A A K A T L R H S S A SR 882 
Y F K P S 
Y I I H Q. P Q D 
Y I L. F K P S 

SanokCaR 1 W Y I FK P S R N T E E W R C S T A A H S F K W A A K A T L R H S S A S R 882) 

W 
W 

SalinoiCCaR 2 W 
SalmokCaR 3 
Salmon A26 
Salmon PCR 

S 922 
S 920 

KCoaR 2 
SalmoKCaR 3 

SamokaR 
Salimo 

850 

197 

Salmon A26 K R S S S W G G S C A S T P S S S I S L K T N D N D S P S G Q Q R I H K P R W S 367 Simon PCR 

941 
94. 10) 

K (SEQ ID NO: 8) 
K (SEQ ID NO: 

× × 
1. 
2 

amokCaR 
SalmokCaR 
SanrokCaR 3 
Salmon A26 
Sanor PCR 

- 

s 

852 
388 
97 

12) 

FIG. 13C 

F G. S GT W T L S L S F E E S R K N S M K (SEQ ID NO: 
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F.G. 14 
s N cy 

1. 1. 1. 
c 

O O O 
NC N4 N1 
C C O 

s E E 
S C (5 

CVO C/D CO 

CDNA insert 

Vector 

  



120 
52 

s 
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T T C C A A 
T C C A A 

Inoka R B G T T C C A A C A G C. A 

- 
2 

G C 
2 G C 
S C 

R 
SandCCR 

Co 

R 
R Samoka 

anok 

mo KCdR a T C T C T C 
Samok CaR 2 G T T G T C : A G A C A A G A A. T A T A A, C A T T T C C A G T T C T C 

Inoka R 

K 

amokoR u- - 

SalinokaR 2 T. A. A T G G A C T T C T C A C A C T G A T G T T C T T C A G 

Sa 

s 

a 

St. 

Sa 

S. 

Solnok CaR 
> 
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anok Ca 
Samol CaR 

SancK Ca 

Sal?tok Ca 
Salinak Ca 

KC 

Solnok (a 

Sanok Ca 
Sanok Ca 

Sano 

C) () , , , 
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POLYVALENT CATION-SENSING RECEPTOR IN 
ATLANTC SALMON 

RELATED APPLICATIONS 

0001) This application is a Divisional of Ser. No. 10/125, 
778, filed Apr. 18, 2002, which is a continuation-in-part of 
U.S. application Ser. No. 10/121,441, filed Apr. 11, 2002, 
now abandoned, which is a continuation-in-part of Interna 
tional Application No. PCT/US01/31704 (WO02/ 
031149)which designated the United States, filed Oct. 11, 
2001, now abandoned, which claims the benefit of U.S. 
Provisional Application No. 60/240,392, filed on Oct. 12, 
2000, and U.S. Provisional Application No. 60/240,003, 
filed on Oct. 12, 2000. The entire teachings of the above 
applications are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002. In nature, anadromous fish like salmon live most of 
their adulthood in Seawater, but Swim upstream to freshwa 
ter for the purpose of breeding. As a result, anadromous fish 
hatch from their eggs and are born in freshwater. AS these 
fish grow, they Swim downstream and gradually adapt to the 
SeaWater. 

0.003 Currently, wild Atlantic salmon are classified as 
endangered Species in multiple areas of their native habitats. 
Among the reasons for their decline has been man made 
alterations in freshwater conditions in their native Streams 
that have produced multiple problems with their migration, 
Spawning, Smoltification and Survival. One problem com 
plicating the effective restoration of wild Atlantic Salmon is 
the lack of a fundamental understanding of how these 
deleterious environmental conditions effect the Salmon's 
ability to home to freshwater Streams from the ocean, 
interchangeably adapt to freshwater and Seawater as well as 
feed and grow in both Salinity environments. 
0004. Despite the decline of wild populations, the global 
aquaculture industry has utilized Atlantic Salmon as one of 
chief fish species for large-scale marine farming operations. 
At the present time, large Scale breeding programs of 
Atlantic Salmon provide for high quality fish used in pro 
duction by Selection of Specific traits among them rapid 
growth, Seawater adaptability, flesh quality and taste. 
0005. However, fish hatcheries have experienced some 
difficulty in raising Salmon because the window of time in 
which the pre-adult Salmon adapts to Seawater (e.g., under 
goes Smoltification) is short-lived, and can be difficult to 
pinpoint. As a result, these hatcheries can experience Sig 
nificant morbidity and mortality when transferring Salmon 
from freshwater to Seawater. Additionally, many of the 
Salmon that do Survive the transfer from freshwater to 
Seawater are stressed, and consequently, experience 
decreased feeding, and increased Susceptibility to disease. 
Therefore, salmon often do not grow well after they are 
transferred to Seawater. 

0006 The aquaculture industry loses millions of dollars 
each year due to problems it encounters in transferring 
Salmon from freshwater to Seawater. Therefore, a need exists 
to gain a better understanding of the biological processes of 
Salmon that are related to Smoltification and adaptation to 
varying Salinities, including Seawater. In particular, a need 
exists to identify genes that play an important role in these 
CS. 
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SUMMARY OF THE INVENTION 

0007. The present invention relates to genes that allow 
fish to Sense and adapt to ion concentrations in the Surround 
ing environment. Modulating one or more of these genes 
allow anadromous fish like Salmon to better adapt to Sea 
water during Smoltification, which in turn allows Salmon to 
grow faster and Stronger after transfer to Seawater. A gene, 
called a Poly Valent Cation-sensing Receptor (PVCR), has 
been isolated in Several Species of fish, and in particular, in 
Atlantic Salmon. In fact, three forms of the PVCR have been 
isolated in Atlantic Salmon, and have been termed, "Salmo 
KCaR” genes and individually referred to as “SalmoK 
CaRif1”, “SalmoKCaRi{2” and “SalmoKCaRif3.”“PVCR” 
and “SalmoKCaR” are used interchangeably when referring 
to Atlantic Salmon. These three genes work together to alter 
the Salmon's Sensitivity to the Surrounding ion concentra 
tions, as further described herein. 
0008. The invention embodies nucleic acid molecules 
(e.g., RNA, genomic DNA and cDNA) having nucleic acid 
sequences of SalmoKCaR#1 (SEQ ID NO: 7), SalmoK 
CaR#2 (SEQ ID NO: 9), or SalmoKCaR#3 (SEQ ID NO: 
11). The invention also embodies polypeptide molecules 
having amino acid sequences of SalmoKCaR#1 (SEQ ID 
NO:8), SalmoKCaR#2 (SEQ ID NO: 10), or SalmoKCaR#3 
(SEQ ID NO: 12). The present invention, in particular, 
encompasses isolated nucleic acid molecules having nucleic 
acid sequences of SEQ ID NO: 7, 9, or 11; the complemen 
tary strand thereof; the coding region of SEQ ID NO: 7, 9, 
or 11, or the complementary Strand thereof. The present 
invention also embodies nucleic acid molecules that encode 
polypeptides having an amino acid sequence of SEQID NO: 
8, 10, or 12. The present invention, in another embodiment, 
includes isolated polypeptide molecules having amino acid 
sequences that comprise SEQID NO: 8, 10, or 12; or amino 
acid Sequences encoded by the nucleic acid Sequence of 
SEQ ID NO: 7, 9, or 11. 

0009. In one embodiment, the present invention pertains 
to isolated nucleic acid molecules that have a nucleic acid 
sequence with at least about 70% (e.g., 75%, 80%, 85%, 
90%, or 95%) identity with SEQ ID NO: 7, 9, or 11, or the 
coding region of SEQID NO: 7, 9, or 11. Such a nucleic acid 
Sequence encodes a polypeptide that allows for or assists in 
one or more of the following functions: Sensing at least one 
SalmoKCaR modulator in serum or in the surrounding 
environment; adapting to at least one SalmokCaR modula 
tor present in the Serum or Surrounding environment; 
imprinting Atlantic Salmon with an odorant, altering water 
intake, altering water absorption; or altering urine output. 
0010. The present invention further includes nucleic acid 
molecules that hybridize with SalmoKCaRif1, SalmoK 
CaR#2, or SalmoKCaRif3, but not to the Shark Kidney 
Calcium Receptor Related Protein (SKCaR) nucleic acid 
sequence. SKCaR is a PVCR isolated from dogfish shark. 
Specifically, the present invention relates to an isolated 
nucleic acid molecule that contains a nucleic acid Sequence 
that hybridizes under high stringency conditions to SEQ ID 
NO: 7, 9, or 11; or the coding region of SEQ ID NO: 7, 9, 
or 11, but excluding those that hybridize to SEQ ID NO: 1 
under the Same conditions. 

0011. The present invention also includes probes, vec 
tors, viruses, plasmids, and host cells that contain the nucleic 
acid Sequences, as described herein. In particular, the present 
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invention includes probes (e.g., nucleic acid probes or DNA 
probes) having a sequence from SEQID NO: 7, but not SEQ 
ID NO: 1. The present invention encompasses nucleic acid 
or peptide molecules purified or obtained from clones depos 
ited with AmericanType Culture Collection (ATCC), Acces 
sion No: PTA-4190, PTA-4191, or PTA-4192. 
0012. In another embodiment, the present invention 
includes isolated polypeptide molecules having at least 
about 70% (e.g., 75%, 80%, 85%, 90%, or 95%) identity 
with SEQ ID NO: 8, 10, or 12; or an amino acid sequence 
encoded by the nucleic acid sequence of SEQ ID NO: 7, 9, 
or 11. These polypeptide molecules have one or more of the 
following functions: Sensing at least one SalmokCaR modu 
lator in Serum or in the Surrounding environment; adapting 
to at least one SalmoKCaR modulator present in the serum 
or Surrounding environment; imprinting Atlantic Salmon 
with an odorant; altering water intake; altering water absorp 
tion; or altering urine output. 
0013 Additionally, the present invention relates to anti 
bodies that Specifically bind to or are produced in reaction to 
polypeptide molecules described herein. The invention fur 
ther includes fusion proteins that contain one of the polypep 
tide molecules described herein, and a portion of an immu 
noglobulin. 
0.014. The present invention also pertains to assays for 
determining the presence or absence of a SalmokCaR in a 
Sample by contacting the Sample to be tested with an 
antibody specific to at least a portion of the SalmoKCaR 
polypeptide Sufficiently to allow formation of a complex 
between SalmoKCaR and the antibody, and detecting the 
presence or absence of the complex formation. Another 
assay for determining the presence or absence of a nucleic 
acid molecule that encodes SalmokCaR in a Sample 
involves contacting the Sample to be tested with a nucleic 
acid probe that hybridizes under high Stringency conditions 
to a nucleic acid molecule having a sequence of SEQID NO: 
7, 9, or 11, Sufficiently to allow hybridization between the 
Sample and the probe; and detecting the SalmokCaR nucleic 
acid molecule in the Sample. Such assay methods also 
include methods for determining whether a compound is a 
modulator of SalmoKCaR. These methods include contact 
ing a compound to be tested with a cell that contains 
SalmokCaR nucleic acid molecules and/or expresses 
SalmokCaR proteins, and determining whether compounds 
are modulators by measuring the expression level or activity 
(e.g., phosphorylation, dimerization, proteolysis or intracel 
lular signal transduction) of SalmoKCaR proteins. In one 
embodiment, one can measure changes that occur in one or 
more intracellular signal transduction Systems that are 
altered by activation of the expressed proteins coded for by 
a single or combination of nucleic acids. Such methods can 
also encompass contacting a compound to be tested with a 
cell that comprises one or more of SalmokCaR nucleic acid 
molecules, and determining the level of expression of Said 
nucleic acid molecule. An increase or decrease in the expres 
Sion level, as compared to a control, indicates that the 
compound is a modulator. 
0.015 Lastly, the present invention relates to transgenic 
fish encoding a SalmokCaR polypeptide or having one or 
more nucleic acid molecules that contain the SalmoKCaR 
nucleic acid Sequence, as described herein. 
0016. The present invention allows for a number of 
advantages, including the ability to more efficiently grow 
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Atlantic Salmon, and in particular, transfer them to Seawater 
with increased growth and reduce mortality. The technology 
of the present invention also allows for assaying or testing 
these Salmon to determine if they are ready for transfer to 
Seawater, So that they can be transferred at the optimal time. 
The technology of the present invention provides for the 
imprinting of Salmon with an odorant So that the Salmon, 
once imprinted, can later more easily recognize and/or 
distinguish the odorant. For example, an attractant that has 
been used to imprint Salmon can be added to feed So that the 
Salmon will consume more feed and grow at a faster rate. A 
number of additional advantages for the present invention 
exist and are apparent from the description provided herein. 

BRIEF DESCRIPTION OF THE FIGURES 

0017 FIGS. 1A-E show the annotated nucleotide 
sequence (SEQ ID NO: 1) and the deduced amino acids 
sequence (SEQ ID NO: 2) of SKCaR with the Open Reading 
Frame (ORF) starting at nucleotide (nt) 439 and ending at 
3516. 

0018 FIG. 2 is a graphical representation showing a 
normalized calcium response (%) against the amount of 
Calcium (mM) of the SKCaR-I protein when modulated by 
alternations in extracellular NaCl concentrations. 

0019 FIG. 3 is a graphical representation showing a 
normalized calcium response (%) against the amount of 
magnesium (mM) of the SKCaR protein in increasing 
amounts of extracellular NaCl concentrations. 

0020 FIG. 4 is a graphical representation showing the 
EC50 for calcium activation of shark CaR (mM) against the 
amount of sodium (mM) of the SKCaR-I protein in increas 
ing amounts of extracellular NaCl concentrations. 
0021 FIG. 5 is a graphical representation showing the 
EC50 for magnesium activation of shark CaR (mM) against 
the amount of sodium (mM) of the SKCaR protein in 
increasing amounts of extracellular NaCl concentrations. 
0022 FIG. 6 is a graphical representation showing the 
EC50 for magnesium activation of shark CaR (mM) against 
the amount of sodium (mM) of the SKCaR protein in 
increasing amounts of extracellular NaCl concentrations and 
added amounts of calcium (3 mM). 
0023 FIGS. 7A and 7B show an annotated partial nucle 
otide sequence (SEQ ID NO: 3) and the deduced amino 
acids sequence (SEQ ID NO: 4) of an Atlantic salmon 
polyvalent cation-Sensing receptor protein. 

0024 FIGS. 8A-8C show a second annotated partial 
nucleotide sequence (SEQID NO. 5) and the deduced amino 
acids sequence (SEQ ID NO: 6) of an Atlantic salmon 
polyvalent cation-Sensing receptor protein. 

0025 FIGS. 9A-E show the nucleic acid (SEQ ID NO: 7) 
and amino acid (SEQ ID NO: 8) sequences of a full length 
Atlantic Salmon PVCR, SalmoKCaRif1 with the ORF start 
ing at nt 180 and ending at 3005. 
0026 FIGS. 10A-E show the nucleic acid (SEQ ID NO: 
9) and amino acid (SEQ ID NO: 10) sequences of a full 
length Atlantic Salmon PVCR, SalmoKCaR#2 with the ORF 
starting at nt 270 and ending at 3095. 
0027 FIGS. 11A-D show the nucleic acid (SEQID NO: 
11) and amino acid (SEQ ID NO: 12) sequences of a full 
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length Atlantic Salmon PVCR, SalmoKCaR#3 with the ORF 
starting at nt 181 and ending at 2733. 
0028 FIGS. 12A-L are an alignment showing nucleic 
acid Sequences of two partial Atlantic Salmon Clones (SEQ 
ID NO:3 and 5), SalmoKCaR#1 (SEQ ID NO: 7), Salmo 
KCaR#2 (SEQID NO:9), and SalmoKCaR#3 (SEQID NO: 
11). 
0029 FIGS. 13 A-C are an alignment showing amino acid 
sequences of two partial Atlantic Salmon Clones (SEQ ID 
NO: 4 and 6), SalmoKCaR#1 (SEQ ID NO: 8), SalmoK 
CaR#2 (SEQ ID NO:10), and SalmoKCaR#3 (SEQ ID NO: 
12). 
0030 FIG. 14 is photograph showing a Southern blot in 
which SalmoKCaRif1, 2, and 3 hybridize to nucleic acid 
derived from SKCaR. 

0031 FIGS. 15A-H are an alignment of the full length 
nucleic acid sequences of SalmoKCaR#1, 2, and 3 (SEQ ID 
NO: 7, 9, and 11, respectively). Alignment obtained using 
Clustal method with weighted residue weight table. 
0032 FIGS. 16A-D are an alignment of the full length 
amino acid Sequences of Human Parathyroid Calcium 
Receptor (HuPCaR) (SEQ ID NO: 28), SKCaR (SEQ ID 
NO: 2), SalmoKCaR#1 (SEQ ID NO: 8), SalmoKCaR#2 
(SEQ ID NO: 10) and SalmoKCaR#3 (SEQ ID NO: 12). 
Alignment obtained using Clustal method with PAM250 
residue weight table. 
0.033 FIGS. 17A-F are graphical representations com 
paring Six photographs of Reverse Transcriptase Polymerase 
Chain Reaction (RT-PCR) analysis of freshwater (FIGS. 
17B, D and F) and seawater (FIGS. 17A, C and E) adapted 
Atlantic Salmon tissues (gill, nasal lamellae, urinary bladder, 
kidney, Stomach, pyloric caeca, proximal intestine, distal 
intestine, brain, pituitary gland, olfactory bulb, liver and 
muscle) using either degenerate PVCR (FIGS. 17A-D) or 
salmon actin PCR primers (FIGS. 17E,F). Wells 1-14 for 
FIGS. 17A-F, top row, are designated as follows: ladder, gill, 
nasal lamellae, urinary bladder, kidney, Stomach, pyloric 
caeca, proximal intestine, distal intestine, brain, pituitary 
gland, olfactory bulb, liver and muscle, respectively. Wells 
1, 2, 7, 9, and 12, bottom row, for FIGS. 17A, C, and E are 
designated as ladder, water, SalmoKCaR #1, SalmoKCaRif2 
and SalmoKCaRif3, respectively, and wells 1, 2, 3, 7, 9, and 
12, bottom row, for FIGS. 17B,D, and F are designated as 
ladder, water, ovary, SalmoKCaR #1, SalmoKCaR#2 and 
SalmoKCaRif3, respectively. 
0034 FIG. 18A is photograph of a RT-PCR analysis 
using degenerate primers of Steady State SalmokCaR 
mRNA transcripts from kidney tissue of Atlantic Salmon 
adapted to freshwater, after 9 weeks of Process II treatment 
or 26 days after transfer to seawater. Process II treatment is 
defined in the Exemplification. 
0035 FIG. 18B is a photograph of a RT-PCR analysis 
showing increased Steady State expression of SalmokCaR 
transcripts in pyloric caeca of Process II treated and Seawa 
ter fish as compared to freshwater Atlantic Salmon Smolt. 
Using degenerate (SEQ ID Nos 13 and 14) or actin (SEQ ID 
No 22 and 23) primers, samples of either freshwater (Panel 
A Lanes 3 and 6), Process II treated (Panel A Lanes 4 and 
7) or seawater adapted (Panel A Lanes 5 and 8) Atlantic 
salmon Smolt were analyzed by RT-PCR. To control for 
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differences in Sample loading, these identical Samples were 
Subjected to PCR analysis using actin specific primer (Panel 
A, Lanes 3-5). Note that both ethidium bromide stained gel 
(Panel A) and its corresponding Southern blot (Panel C) 
show increased amounts of SalmokCaR transcripts in 
pyloric caeca from ProceSS II and Seawater adapted fish as 
compared to freshwater. As a control, Panel B demonstrates 
that these degenerate primers amplify SalmokCaR #1 (Lane 
1), SalmokCaR #2 (Lane 2) and SalmokCaR #3 (Lane 3) 
transcripts. 

0036 FIG. 18C is a photograph of RT-PCR analysis 
showing expression of SalmokCaR transcripts in various 
Stages of Atlantic Salmon embryo development. Using 
degenerate (SEQ ID Nos. 13 and 14) or actin (SEQ ID No 
22 and 23) primers, RNA obtained from samples of whole 
Atlantic Salmon embryos at various Stages of development 
were analyzed for expression of SalmoKCaRs using RT 
PCR. Ethidium bromide staining of samples from dechori 
onated embryos (Lane 1), 50% hatched (Lane 2), 100% 
hatched (Lane 3), 2 weeks post hatched (Lane 4) and 4 
weeks post hatched (Lane 5) shows that SalmokCaR tran 
Scripts are present in Lanes 1-4). Southern blotting of the 
same gel (Panel C) confirms expression of SalmoKCaRs in 
embryos from very early Stages up to 2 weeks after hatching. 
No expression of SalmoKCaR was observed in embryos 4 
weeks after hatching. Panel B shows the series of controls 
where PCR amplification of actin content of each of the 5 
Samples shows they are approximately equal (lanes 1-5). 
0037 FIG. 19 is a photograph of a RNA blot containing 
5 micrograms of poly A RNA from kidney tissue dissected 
from either freshwater adapted (FW) or seawater adapted 
(SW) Atlantic salmon probed with full length SalmoKCaR 
#1 clone. 

0038 FIGS. 20A-F are graphical representations com 
paring six photographs showing RT-PCR analysis of fresh 
water (FIGS. 20B, D and F) and seawater (FIGS. 20A, C 
and E) adapted Atlantic Salmon tissues using either Salmo 
KCaR #3 specific PCR (FIGS. 20A-D) primers or salmon 
actin PCR primers (FIGS. 20E,F). Wells 1-14 for FIGS. 
20A-F, top row, are designated as follows: ladder, gill, nasal 
lamellae, urinary bladder, kidney, Stomach, pyloric caeca, 
proximal intestine, distal intestine, brain, pituitary gland, 
olfactory bulb, liver and muscle, respectively. Wells 1, 2, 8, 
11, and 14, bottom row, for FIGS. 20A, C, and E are 
designated as ladder, water, SalmoKCaR #1, SalmoKCaRif2 
and SalmoKCaRif3, respectively, and wells 1, 2, 3, 8, 11, and 
14, bottom row, for FIGS. 20B,D, and F are designated as 
ladder, water, ovary, SalmoKCaR #1, SalmoKCaR#2 and 
SalmoKCaRif3, respectively. 

0039 FIGS. 21A-F are graphical representations com 
paring six photographs showing RT-PCR analysis of fresh 
water (FIGS. 21B, D and F) and seawater (FIGS. 21A, C 
and E) adapted Atlantic Salmon tissues using either Salmo 
KCaR #1 specific PCR primers or salmon actin PCR prim 
ers. Wells 1-14 for FIGS. 21A-F, top row, are designated as 
follows: ladder, gill, nasal lamellae, urinary bladder, kidney, 
Stomach, pyloric caeca, proximal intestine, distal intestine, 
brain, pituitary gland, olfactory bulb, liver and muscle, 
respectively. Wells 1,2,3,5,6, and 7. bottom row, for FIGS. 
21A, C, and E are designated as ladder, water, Kidney-RT, 
SalmoKCaR #1, SalmoKCaRif2 and SalmoKCaR#3, respec 
tively, and wells 1, 2, 3, 5, 6, and 7, bottom row, for FIGS. 


































































































































