
;e3e&/#**+,4,@/6v/T/#+jFIGURE 1 ~ afcatcaaa -  .  2 3 4 5 6 7 8 9 10 11 12
13 14 15 tJ 0 c A TG AAA CTG ACG TGT GTG GTG ATC GTC GCC GTG CTG CTC CTG
ACG M K L T C V V I V A V L L L T 16 17 18 19 20 21 22 23 24 25 26 27 28 29
30 GCC TGT CAA GTG ATC ACA GCT AAT GAC TCC AGA GGT ACG CAG AAG A C Q L I T
A N D S R G T Q K i 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 CAT CGT
GCC GTG AGG TCG GAC ACC AAA CTC TCC ATG TCG ACT CGC H R A L R S D T K L S M
S T R 464748 495051525354555657585960TGCAAGAGT
AAP.GGAGCAAAATGTTCAAAGCTTATGTATGACTGC~GK-S KGAKCSKLMYDC 61 62 fi3 G4 65 66
67 68 69 70 71 72 73 74 TGC AGC GGT TCT TGC AGC GGC ACC GTA GGT AGA TGT GGC
TGA tcc C S G S C S G T V G R C G
ggcgcttgatctcccccttctgtgctctatccttttctgccgagtcctccttacctgagagtggtcatgaaccac
tcatcacctaccccctggaggt ctcaaagaactacttgaaataaagccgcttgcaaaaaaaaaaaaaaaaaa V
1'Qa w 1  w ~.. C ,c fDo 0mN0oNO O N   17 September 2002 -1 SEQUENCE
T_IST?NG <i10> The University of Queen~lard <120> Novel en~ega ccnotoxin
peptides <130> 2171650/MJC c190> PCT/AU99/00288 <191> 1999-04-16 <150>
PP2989/98 <151> 199B-09-16 <150> PP8919/99 <151> 1999-02-O1 <160> 38 <170>
PatentIn version 3.0 <210> 1 <211> 6 <212> PRT <213> cones catus <400> 1
Ser Gly Thr Val Gly A=g 1 5 <210> 2 <<11> 6 <<12> r~;   17 September 2002
_~. <213> co^us catu5 



<S00> 2 5er Lys Leu Met Tyr Asp 1 5 <210> 3 <2l1> 6 <212> PRT <2l3>
synthetic <400> 3 5er Arg Leu Met Tyr Asp 1 5 t210> 9 c211> 6 <2Z2> PRT
<213> synthetic <900> 9 Asp Arg Leu Met Tyr Asp 5
<210>5<211>27<2Z2>PRT<2~3>ccnus catus <400> 5 Cys Lys Ser Lys Cly Ala Lys
Cys Ser Lys Leu M2c Tyr Asp Cys Cys 1 5 10 '_5 Ser Gly Ser Cys Ser Gly Thr
~'al Gly Arg Cys 20 25 <2l0> 6 <211> 2'~ <212> PRT   17 September 2002 -3
<213> synthetic <900> 6 Cys Lys Ser Lys Gly Ala Lys Cys Ser Arg Leu Met Tyr
Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25
<210> 7 <23.1> 27 <222> PRT <2Z3> synthetic <400> 7 Cys Lys 5er Lys Gly Ala
Lys Cys Asp Arg Leu Met Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly
Thr Val Gly Arg Cys 2o z5 <210> 8 <211> 25 <21Z> PRT <213> conus magus
<400> 8 Cys Lys Gly Lys Gly Ala Lys Cys Ser Arg Leu Met Tyr Asp Cys Cys 1 5
10 15 Thr Gly Ser Cys Arg Sex Gly Lys Cys 20 25 <210> 9 <211> 26 <212> PRT
<2i3> conus magus <40C> 9 Cys Lys Gly Lys Gly Ala Pro Cys Arg Lys Thr Met
Tyr Asp Cys Cys 1 5 10 15   17 September 2002 -4 Ser Gly Ser Cys Gly Arg
Arg Gly Lys Cys 20 25 <210> 10 <211> 27 <212> PRT <2Z3> conus geographus
<220> <221> misc feature <223> Pro at positions 9, ZO and 2Z is 4-fiyp
<900> 10 Cys Lys 5er Pro Gly Ser Ser Cys Ser Pro Thr Ser Tyr Asn Cys Cys 1
5 10 15 Arg Ser Cys Asn Pro Tyr Thr Lys Arg Cys Tyr 20 25 <210> 11 <211> 18
<212> DNA <213> conus catus <400> 11 agcggcaccg taggtaga 



18 <210> 12 <2Z1> 382 <212> DNA <213> conus catus <22D> <221> CDS <222>
(10)..;228) <900> 12 atcatcaaa atg aaa ctg acg tgt gtg gtg atc gtc gcc gtg
ctg ctc ctg 51   17 September 2002 -5 Met Lys Leu Thr Cys Val Val Ile Val
Ala Val Leu Leu
Leu1510acggcctgtcaactcatcacagetaatgactccagaggtacgcagaag99ThrAlaCysGlnLeuIle
ThrAlaAsnAspSerArgGlyThrGlnLys15202530catcgtgccctgaggtcggacaccaaactctccatgt
cgactcgctgc197HisArgAlaLeuArgSerAspThrLysLeuSerMetSerThrArgCys359095aagagta
aaggagcaaaatgttcaaagcttatgtatgactgctgcagc195LysSerLysGlyAlaLysCysSerLysLeuM
etTyrAspCysCysSer505560ggttcttgcagcggcaccgtaggtagatgtggctgatccggcgcttgatctc
c298GlySerCysSerGlyThrValGlyArgCysGly6570 cccttctgtg ctctatcctt ttctgcctga
gtcctcctta cctgagagtg gtcatgaacc 30B actcatcacc taccccctgg aggtctcaaa
gaactacttg aaataaagcc gcttgcaaaa 36B aaaaaaaaaa aaaa 382 <210> 13 <211> 73
<212> PRT <213> conus catus <900> 13 Met Lys Leu Thr Cys Val Val Ile Val
Ala Val Leu Leu Leu Thr Ala 1 5 10 15 Cys Gln Leu Ile Thr Ala Asn Asp Ser
Arg Gly Thr Gln Lys His Arg 20 25 30 Ala Leu Arg Ser Asp Thr Lys Leu Ser
Met Ser Thr Arg Cys Lys Ser 35 90 95 Lys Gly Ala Lys Cys Ser Lys Leu Met
Tyr Asp Cys Cys Ser Gly Ser 50 55 60 Cys Ser Gly Thr Val Gly Arg Cys Gly 65
70 <210> 14 <211> 27 <212> PRT   17 September 2002 -6 <213> conus catus
<900> 14 Cys Arg Ser Lys Gly Ala Lys Cys Ser Lys Leu Met Tyr Asp Cys Cys 1
5 10 15 Ser Gly Ser Cys Sex Gly Thr Val Gly Arg Cys 20 25
<21D>15<211>27<212>PRT<213>conus catus <900> 15 Cys Lys Ser Lys Gly Ala Arg
Cys Ser Lys Leu Met Tyr Asp Cys Cys 1 5 ZO 15 Ser Gly Ser Cys Ser Gly Thr
Val Gly Arg Cys 20 25 <210> 16 c211> 27 <212> PRT <213> conus catus <9Q0>
16 Cys Lys Ser Lys Gly Ala Gln Cys Ser Lys Leu Met Tyr Asp Cys Cys 1 5 10
15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 17 <212> 27
<212> PRT <213> conus catus <900> 17 Cys Lys Ser Lys Gly Ala Lys Cys Ser
Lys Leu Met Tyr Asp Cys Cys 1 5 10 15   17 September 2002 Ser Gly Ser Cys
Ser Gly Ala Val Gly Arg Cys 20 25 <210> is 



<211> 27 <212> PRT <213> synthetic <400> 18 Cys Lys Ser Lys Gly Ala Lys Cys
Asp Lys Leu Met Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly Thr Val
Gly Arg Cys 20 25 <210> 19 <211> 27 <212> PRT <213> synthetic <900> 19 Cys
Lys Tyr Lys Gly Ala Lys Cys Ser Arg Leu Met Tyr Asp Cys Cys 1 5 10 15 Ser
Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 20 <211> 27 <212> PRT
<213> synthetic <900> 20 Cys Lys Ser Lys Gly Ala Lys Cys Ser Lys Leu Ala
Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25
<210> 21 <211> 27 <212> PRT   _g_ <213> synthetic <400> 21 Cys Lys Ser Lys
Gly Ala Lys Cys Ser Lys Leu Met Tyr Asp Cys Cys 1 5 10 15 Thr Gly Ser Cys
Ser Gly Thr Val Gly Arg Cys 20 25 <210> 22 <211> 27 <212> PRT <213>
synthetic <220> <221> misc feature <223> Xaa at position 5 is D-alanine
<900> 22 Cys Lys Ser Lys Xaa Ala Lys Cys Ser Lys Leu Met Tyr Asp Cys Cys 1
5 10 15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 23 <211> 28
<212> FRT <213> synthetic c400> 23 Cys Lys Ser Lys Gly Ala Lys Cys Ser Lys
Leu Met Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg
Gys Tyr 20 25 <210> 29 <211> 27 <212> PRT 17 September 2002   17 September
2002 _g_ <213> synthetic <400> 29 Cys Lys Ser Lys Gly Ala Lys Cys Ser Lys
Leu Met Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg
Cys 20 25 <2I0> 25 <211> 28 <212> PRT <213> synthetic <A00> 25 Tyr Cys Lys
Ser Lys Gly Ala Lys Cys Ser Lys Leu Met Tyr Asp Cys 1 5 20 15 Cys Ser Gly
Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 26 <211> 27 <212> PRT <213>
synthetic <220> <221> misc feature <223> Cysteine at position 1 is acylated
<400> 26 



Cys Lys Ser Lys Gly Ala Lys Cys Ser Lys Leu Met Tyr Asp Cys Cys 1 5 10 15
Ser Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 27 <211> 27 <212>
PRT <213> synthetic   1? September 2002 - 10 <220> <221> misc feature <223>
Leu at position 12 is L-norleucine <400> 27 CSs Lys Ser Lys Gly Ala Lys Cys
Ser Lys Leu Leu Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly Thr Val
Gly Arg Cys 20 25 <210> 2B <211> 27 <212> PRT <213> synthetic <220> <221>
misc feature ' <223> Leu at position 12 is L-norleucine <400> 2& Cys Lys
Ser Lys Gly Ala Lys Cys Ser Arg Leu Leu Tyr Asp Cys Cys 1 5 10 15 Ser Gly
Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 29 <211> 27 <27.2> PRT
<213> synthetic <220> <221> misc feature <223> Leu at position 12 is
L-norleucine   17 September 2002 -11 <400> 29 Cys Lys Tyr Lys Gly Ala Lys
Cys Ser Arg Leu Leu Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser Gly Thr
Val Gly Arg Cys 20 25 <210> 30 <211> 27 <212> PRT <213> synthetic <220>
<221> misc feature <223> Xaa at position 12 is L-0-methyl homoserine <900>
30 Cys Lys Ser Lys Gly Ala Lys Cys Ser Lys Leu Xaa Tyr Asp Cys Cys 1 5 10
15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 31 <211> 27
<212> PRT <213> synthetic <220> <221> misc feature <223> Methionine residue
at position 12 is oxidised to its sulfoxide <900> 31 Cys Lys Ser Lys Gly
Ala Lys Cys Ser Lys Leu Xaa Tyr Asp Cys Cys 1 5 10 15 Ser Gly Ser Cys Ser
Gly Thr Val Gly Arg Cys 20 25 <210> 32 <211> 27   ( 17 September 2002 -12
<212> PRT <213> synthetic 



<400> 32 Cys Lys Ser Lys Gly Ala Lys Cys Ser Lys Leu Met Tyr Asp Cys Cys 1
5 10 15 Ser Gly Ser Cys Ser Gly Thr Val Gly Arg Cys 20 25 <210> 33 <211> 6
<212> PRT <213> synthetic <400> 33 Asp Lys Leu Met Tyr Asp 1 5 <210> 39
<211> 6 <212> PRT <213> synthetic <900> 34 Ser Lys Leu Ala Tyr Asp 1 5
<210> 35 <211> 6 <212> PRT <213> synthetic <220> <221> misc feature <223>
Leu at position 9 is L-norleucine   a -13 <900> 35 Ser Lys Leu Leu Tyr Asp
1 5 <210> 36 <211> 6 <212> PRT <213> synthetic <220> <221> misc feature
<223> Leu at position 9 is L-norleucine <900> 36 Ser Arg Leu Leu Tyr Asp 1
5 <210> 37 <211> 6 <212> PRT <213> synthetic <220> <221> misc feature <223>
Xaa at position 4 is L-0-methyl homoserine <900> 37 Ser Lys Leu Xaa Tyr Asp
1 5 <210> 38 <211> 6 <212> PRT <213> synthetic <220> 17 September 2002   .,
-14 <221> m~sc feature <223> Xaa at position 4 is L-0-methyl serine <900>
38 Ser Lys Leu Xaa Tyr Asp 1 5 17 September 2002
A.3E.A.Al.A[.A2.A.AHY.A{.Al?.AF3Y.A.Au.A3l.Aly.A.lR/@CGL)X@VXYZ`bily{}~xsni
b]XS]ca]ca]ca
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c^a]ca]c^a]ca]c^a]caU]ca }
Bc'+=Ei{vqlgb]Xca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca!-5 w }   
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310%8&'()- 3S10%8&'()- 310%8&'()-|[:|[:'U 35`10%8&'()- 39010%8&'()-
39010%5&'()- 3-s10%8&'()- 3)10%8&'()- 3y&10%8&'()-'+=vU4' 3y10%z8z&'()-
3`Y10%z8z&'()- 3"l10%z8z&'()-107107107 39Z10%7&'()- 3710%8&'()-Y=Ei|[:vU4'
3 310%z2z&'()-3 310%z8z&'()-3 310%z1z&'()- 310%z2z&'()- 310%z8z&'()-
310%z1z&'()-  ~fJ*3+10%8&'()-y3+10%8&'()-y3+10%8&'()-y3+10%8&'()-y
;(10%8&'()-Z 39'M10%z8z&'()-
+,xX@3+10%83+10%8&'()-y3+10%8&'()-y13+10%8&'()-y3+10%8&'()-y,-5aTG:3+1010!1
0!10! 9Z10%!&'()- l710%D"D&'()-m 410%"&'()-m `3`10%"&'()-3+10%8&'()-y w }
|[:TG:3+10 10%jFj&'()- 10%9"9&'()- fs10%9"9&'()- 10%9"9&'()- 10%9"9&'()-
"10%9"9&'()-}   '-HZ|[:TG:3+10 @#10%9"9&'()-y @#10%99&'()-y x10%jPj&'()-
x10%9"9&'()- H10%9"9&'()- 10%9( 9&'()-ZbzY8TG:3+1 9`10%9"9&'()--
`310%9"9&'()-- `310%99&'()-- 1F+10%9Z9&'()--
F+10%9"9&'()--!F+10%9292&'()-UVWXjnvU4  10%&&&'()- 10%\"\&'()-Z
&10%&"&&'()- !10%&"&&'()-109"9109"9"109"9 S;10%9"9&'()-m    |[:vU4
10%fPf&'()- 10%&"&&'()- 10%&"&&'()- 310%&"&&'()- 310%&&&'()-  10%&"&&'()-
|[:vU4  -10%&"&&'()-g -10%&3&&'()-g %3+10%&"&&'()- s*10%&R&&'()- l"
10%&r&&'()-T l" 10%&&&'()-T(:C{naT3 f#10%9"9&'()-10&"&10&"&10&"&
&<10%&"&&'()-m!&<10%&&&'()-m 510%&"&&'()- 510%&2&&'()-kO33 10%9"9&'()-2(
10%9"9&'()-2& 10%9"9&'()-2& 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
&10%9"9&'()-tX<3  10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 



10%9"9&'()-2 10%9"9&'()-2q{>[ x ,} 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2pT4>[ x ,} 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2pT8>[ x ,} 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2:pT8>[ x
,}q{>[ x ,} 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2_?8>[ x ,}q 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 $(,0_?8>[
x ,}q 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2048<@C_?8>[ 



x ,}q 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2CDHLPrR2_?8>[ x , 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2q{>[ x
,}PTX\`dh_?8>[ x ,  10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2hlptx|_?8>[ x ,  10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2Q1_?8>[ x ,
10%9"9&'()-2q{>[ x ,} 10%9"9&'()-2 10%9"9&'()-2pT8>[ x , 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2pT8>[ 



x , 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2Q1pT8>[ x , 10%9"9&'()-2q{>[ x ,} 10%9"9&'()-2(
10%9"9&'()-2_?8>[ x , 1 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2_?8>[ x , 1 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2_?8>[ x , 1 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2rR2_?8>[ x ,
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2q{>[ x 



,}_?8>[ x ,  10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 !_?8>[ x ,  10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2!%&'(Q5_?8>[ x ,
10%9"9&'()-2q{>[ x ,} 10%9"9&'()-2 10%9"9&'()-2()*+./01pT8>[ x ,
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-21256789<pT4>[ x , 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2<=>?CV6pT4>[ x , 10%9"9&'()-2q{>[ x 



,} 10%9"9&'()-2 10%9"9&'()-2CGKOSW[_?4>[ x , 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2[_cgkos_?4>[ x ,
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2sw{_?4>[ x , 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2rR2_?4>[ x , 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2q{>[ x ,}_?4>[ x ,  10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2_?4>[ x ,  10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 



10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2Q5_?4>[ x , 10%9"9&'()-2q{>[ x ,}
10%9"9&'()-2 10%9"9&'()-2pT8>[ x , 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2
10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2 10%9"9&'()-2oO3>[ x , 10%9"9&'()-2(
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